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Combination  Conduit,  I'roposed.    Illustrated  

178,   179,   210,   211,   318,  322 

Commercial    Cable    Company    ISS 

Commonwealth  Electric  Company's  Annual  State- 
ment     334 

Commonwealth    Electric    Company,    New    Polyphase 

Plant    of    the.      Illustrated 29,    30,    31,    32,    33,    34 

Commutatorless  Dynamo  or  Motor,   New.     By  James 

Asher   19 

Commutatorless   Dynamo.    The.    By   Harry   L.    Tyler. 

(Communication)     81 

Concord  Land  and  M'aterpower  Company's  Plant  at 

Sewall's  Falls,   Chauges  in   316 

Conduit,    Proposed    Combination.    Illustrated 

178,  179,  210,   211,   318,  322 

Connecticut  River,  Long  Wire  Span  Over.  Illus- 
trated        81 

Construction  and  Design  of  Electric  Plants.    By  Bion 

.J.     Arnold    370,  371 

Construction  and  Use,  The,  of  Graphical  Tal)Ios.    By 

M.    J.    Eichhorn.    Illustrated    162,163 

Consumption,   Ozone  for  Treatment  of 137 

Contractors'   Association,    National,    Proposed    187 

Controller    Decisions,    Three    Important 219 

Conversazione  of  the  American  Institute  of  Electrical 

Engineers.     Illustrated  265,  266,  267,  270 

Converters,  Synchronous.  By  W.  E.  Goldsborough. 
With  discussion.  (Northwestern  Electrical  Associa- 
tion)      S6,    102,  103 

Co-operative  Telephone  Plan,  Indiana  321 

Copeland,  F.  A.    (Trade  Education  of  Central-station 

Employes)    67,    70,    71 

Copper    323 

Copper-cadmium  Storage  Battery,  Some  Notes  on  the. 

By   J.    K.    Pumpelly 303 

Copper,    Electrolytic    Reduction   of    306 

"Copper    Handbook,"    The.    By    Horace    J.    Stevens. 

(Book    Table)    S9 

Copper   Mine,    That   New   Jersey.    Illustrated....  ..220,  221 

Copper,  Zinc  and  Mica  in  the  I*hilippines.    By  B.   G. 

Mayse  112 

Corporation,  The,  and  Its  Employes-  By  H.  F. 
MacGregor.    (Southwestern  Gas,  Electric  and  Street 

Railway     Association)     339,  340 

Correspondence    Schools.     (Editorial)    66 

Cost  of  Power,   The.    By  C.   S.   Brown.    (Engineering 

Association    of    the    South) 127,  128 

-  Cottonwood  Falls,  An  Opening  iu.    By  G.  W.  Stephen- 
son.   (Communication)    112 

Couch  &  Seeley's  Telephone.      Illustrated 133 

Crerar    Library    Site.    (Editorial) 166 

Crest     Gas-engine    Sparking    Plug.    Illustrated 340' 

Crocker's    "Electric    Lighrinp."    {Eof)k   Table) 306,  SOT 

Crompton,  Lieut. -Col.  R.  E.  (The  Electrical  En- 
gineers (R.  E.)  in  South  Africa.     Illustrated) 4C,    47 

Crookes  Tubes.   Observations  On.     By  H.  Westbury. 

(Roentgen   Society  of  the   United   States) 21 

Cross-connecting    Board.    Bissell.    Illustrated 101 

Crowley.   J.   C,  Jr.     (lutiependent  Telephone  Practice 

in  Dululh  and  West  Superior)    206 

Cudahy  Packing-house  I'lant  at  Kansas  City,  Electric 

Power    in.      Illustrated 297,  298 

Current,    Cheaper,    Predicted    307 

Current  Consumption  of  Electric  Automobiles 77 

Cushman,    George    H.    (Station    Work) 341,  342 

Cuyahoga    Telephone    Company    117 

Cuyahoga  Telephone  Company's  Exchange  System, 
The,  in  Cleveland.    Illustrated 193,  194.  195.19a 


Dayton.  Ohio.  Central-station  Improvements  in.  Illus- 
trated       437 

Deaths  of  the  Year.  1900  la 

Debell,    Edwin    L.    Portrait    83 

Decoration,   Electrical,  for  Ball  at  Madison,  Wis.    Il- 
lustrated      379' 

Denver,    Electric-lighting   Situation    in 

IS.  35.  313,  314.  318,  379' 

Denver,    Lacombe   Central    Station   In.     Illustrated . . 

313,   314,  315 

Design  and  Construction  of  Electric  Plants.    By  Bion 

J.    Arnold    370,371 

Detroit    and    Chicago    Electric    Railway 9o,    9S' 

Detroit-Buffalo   Electric   Ralway,   Proposed 183 

Detroit-Cincinnati    Electric    Railway,    Proposed 422 

Detroit,    Municipal    Electrical    Engineering   in 209,210' 

Detroit.  People's  Telephone  (lompaiiy  of 11.  151.  320' 

Dexterity  and  Musculai-  Activity,   Electrical  Recorder 

for  164 

Dlckerson.   J.   W.,    Death   of.     Portrait    392.417 

Direct-oonnected   Set,    An  English.     Illustrated 267 

Discharge,   of.   Rate  of.   Batteries   in   Electric-vehicle 

AVork.     By   Thomas  J.    Fay 351 

Disconnecting  Switch.  Scott  Emergency.    Illustrated.  305. 
Dobbs'  'Inspector  and  Trouble  Man."      {Bo(dt  Table).  131 

.  Doherty,    ITonry    L.    (A    Method    of   Cbargingi 54,    55- 

Doherty,   Henry  L.,  President  of  the  National  Elec- 
tric   Light    Association.      Portrait    355,360 

Doherty,   H.   L.    (Trade  Education  of  Central-Station 

Employes)     '. 67.    70,    71 

Double-trolley   Automobile,    The.     Illustrated 23T 


Douglas,    H.    A.    Portrait    J9j1 

Drainage  Canal,  Electrical  Utilization  of  the  Power 
of    the.      (Editorial)    270 

Drake,  Francis  E.  iSignilicance  of  the  Paris  Expo- 
sition)      15 

Drawbridge  Gate,  An  Interlocking,  Electrically  Op- 
erated.   By    H.    G.    Tyrrell.    Illu.-;tiaicd 316 

Dubuque,    Iowa.    Teloplione    l-'.xtensiniis    Near 6S 

Duell.   Patent  Commissioner,   Resignation  of 209.230 

Duluth  and  AY  est  Superior,  Independent  Telephone 
Practice    in.    By   J.    C.    Crowley.    Jr 206 

Dunlap,  Orrin  E.  (Electric  Fountain  at  the  Pan- 
American     Exposition)     104 

Dunlap,  Orrin  E.  (High-potential  Discharges  in  Sign 
Work.      Illustrated)     253 

Dun  lap,  Orrin  E.  (Niagara  Falls  Power  Develop- 
ment and  the  Pan-American  Exposition.  Illus- 
trated)    329,  330,  331,  332,  333 

Dunlap,  Orrin  E.  (Recent  i-jxtensious  at  Niagara 
Falls.      Illustrated)    77 

Dunlap,  Orrin  E.  (Searchlight  Displays  at  Niagara. 
Illustrated)    202,  2S5 

"Dyua mo-electric  Machinery."  By  Samuel  Sheldon. 
(Book    Table)    131 

Dynamo,   Ignition,    Carlisle   &   Finch.     Illustrated 259 

Dvnanio  or  Motor,  New  Commutatorless.  By  James 
Asher     19 

Dynamo,  The  Commutatorless.  By  Harry  L.  Tyler. 
(Communication)     81 

Dynamos,    New    Russian    Tariff   on 227 

Dynaluos,  Use  of,  in  Telegraphy,    i  lOditorial) Qi 


Earth,  Mars  and  the   _. 187 

Eastern  Automatic  Telephone  Company.  (Auto- 
matic Exchanges  Defended)  243 

Eastern  Telegraph  Company,  Submarine-cable  Work- 
ing of  the   131 

Eavesdropper  Betrayed  by   a  Clock 207 

Edison  aud  the  Inventors'   Institute,   The  Story   of. .  398 

Edison  at  Work  on  a  New   Storage  Battery 

246,   254,   274,  302 

Edison,    Mr.,    Succeeded  by   Mr.    Fish 335 

Edison's  New  Storage  Battery.  (English  Patent.)  Il- 
lustrated ■ 252 

Edison  on  the  Electrical   (Jutlook 8 A 

Euison  Storage  Battery,  The  New.  By  Arthur  E. 
Kennelly.  Illustrated.  (American  Institute  of  Elec- 
trical   Engineers)    360,    361,371 

Edison    Sioruge    Battery    Company    372,  398 

Edisou  Storage  Battery,  Divergent  Views  on  the.... 

371,  372.  374 

Edisou    Telephone    Lamps.      Illustrated 206 

Edisou,  Thomas  A.,  iu  Indianapolis   45 

Eichhorn,     M.     J.      (The    Cousiruction    and    Use    of 

Graphical    Tables.      Illustrated)    162,  163 

Eiuerreid-Barmeu    Suspended   Railway    316 

ElUred    Patent    Suit,    Indepepdents    Win 116 

Electric    and    Steam   Railroad    Crossings    324 

Electric  Automobiles,    Current   Consumption   of 77 

Electric-cab    Service  in   Cities.     (Editorial) 238 

jj-ieciric  Cabs  in  Paris.    Illustrated 389 

Electric  Canal  Haulage  in  Belgium.    By  LGon  Gfirard. 

87 

Electric  Cities.     (Editorial)   390 

Electric  Company  of  America  Absorbed  by  American 

Railways    Company    of    Philadelphia 363.  364 

"Electric    Eyeglasses."      (Editorial) 354 

Electric  Fountain  at  the   Pan-American   Exposition. 

By   Orrin   E.   Dunlap    104 

Electric    Heating.      (Editorial)    254 

Electric  Heating  in  a  New  Role.     (Editorial) 166 

Electric  Light,  Blue-printing  by.  By  H.  G.  Reist.  Il- 
lustrated. (American  Society  of  Mechanical  En- 
gineers)     423 

Electric  Light  for  Small  Houses.    By  R.  D.  Summer- 

tield    427 

Electric-light    Men    Discuss    Gasoline    Lamps S3,  146 

Electric  Light,  The.  By  Richard  H.  Pierce.  Illus- 
trated     5,    6,      7 

Electric   Lighting  in  Massachusetts    251 

Electric    Lighting.      (Notes) 26, 

42,  58,  74,  90,  106,  122,  138,  155,  173,  174,  190,  214,  230,  246, 
262,  278.  294,  309,  326.  345,  365,  366,  382,  400,  418,  4ii4,  449,  450 
"Electric    Lighting,"      By    F.    B,    Crocker.      (Book 

Table)    306^307 

Electric-lighting  Rate  Question  in  Chicago 375 

Electric  Plants,  Design  and  Construction  of.    By  Bion 

J.     Arnold     370,  371 

Electric    Power    in    Cudahy    Packiug-house    Plant    at 

Kansas   City.     Illustrated    297,298 

Electric  Printing.     By   H.   B.   Wren    65 

Electric    Railroads    of    the    Future 274 

Electric-railway  Development,  Marvelous.  (Edi- 
torial)     31S 

Electric  Railway,   IMonorail.   Between  Manchester  and 

Liverpool,     England.      (Editorial) 374 

Electric-railway    Trials,    High-speed,    to    Be    Held    in 

Germany    2S5 

Electric-railway  Work  in  London,  James  R.  Chapman 

to   Engage   in    47 

Electric  Railways.  (Notes)  ....26,  42,  58,  74,  90,  91,  106, 
122,  138,  139.  155,  156,  174,  190,  214,  280,  231.  246,  262.  278, 
294,  295,  309,  310.  326,  345.  346,  366.  3S2,  3S3,  400,  424,  450,  451 

Electric-sign    Flasher,     Large.      Illustrated 47,    48 

Electric  Tower  at  the  Pan-American  Exposition.  Il- 
lustrated     22,  64,   329,   333,  408.  427 

Electric    Traction,    Development    of.      By    Frank    B. 

Rae.     Illustrated  6,      7 

Electric  Traction,  Polyphase,  Abroad.     By  Frank  G. 

Perkins.      Illustrated     113 

Electric  Typewriter.  Cahill.    Illustrated 78 

Electric    Veliicie.    Holson    Two-wheeled.      Illustrated.  129 
Electric-vehicle  Service,  New,   Proposed  for  Chicago. 

Illustrated    63.    64 

Elect ric-vehicle  Work,  Batteries  it,  Rate  of  Dis- 
charge  of.     By  Thomas  J.    Fay 351 

Electrical  Aid  to  Judicial  Dignity   131 

Electrical  Apparatus,   Standardization  of.     By  H.   F. 

Parshali    291.292 

Electrical  Appliance  Company's  Now  Watch-case  Re- 
ceiver.     Illustrated     101 

Electrical    Building.    New,    in    Chicago.      Illustrated.  206 

Electrical   Construction   iu   the  German   Navy 185 

Electrical  Data   of  the  City   of  Chicago.     (Report   of 

the  Department   of  Electricity   for  1900) 182,   186,  187 

Electrical  Decoration  for  Ball  at  Madison,  Wis.  Illus- 
trated     179 

Electrical  Development  in  the  Island  of  Trinidad 1G8 

Eh-rtri'tii  ETi-iiic.-i-s  (R.  E.),  The,  in  South  Africa. 
J'.v  Liciil.  Ciil.  It.  E.  Crompton.  Illustrated.  (In- 
stitution  of  ElHctrical   Engineers) 46,    47 

Electrical    Disturbances    on    Telephone    Lines.        By 

Frank   D.    Pearne    4i7 

Electrical  Engineers,  Training  of.  Bv  John  T.  Nlcol- 
son,  D.  S.  C.     (Institution  of  Electrical  Engineers! 

239,  243 

Electrical  Equipment  of  a  Large  Paper  Mill.  Illus- 
trated  i9,    51 

Electrical  Equipment  of  Lightship  No.  72.  Illus- 
trated   ^  .403.  404 

Electrical   Exhibitors   at   Pan-American   Exposition . . 

200.  332 

T5lec(rical  Expert.  Navy  Wants  An 324 

Electrical    Features   of   the   Chicago   National   Bank. 

Illustrated     369.  370 

Elccliical  Growth  and  Improvement  in  Boston,    lllu.s- 

Irated     268,  269 

Electrical  Illumination  at  the  Washington  Inaugural. 

144,  183 

Electrical  Illumination  of  the  Largest  Clock  in  the 
World.      Illustrated     112 


Electrical  Machinery,  Filipino.  By  R.  G.  Mayse.  Il- 
lustrated     200 

Electrical  Manufactures,  Western  Electrician's  Es- 
timate of,  for  the  Year  1900 12 

Electrical    Outlook.    Edison    on    the .SA 

'Electrical    Party,"    An    299 

Electrical  Patent  Litigation.     By   Charles  A.   Brown. 

9,    10 

Electrical    Phenomena,    Extraordinary 227 

Electrical   Plant,    Montgomery   Waterpower   and.     By 

H.  C.  Abell.     Illustrated   281,  282,283 

Electrical    Power    Transmission,    Problems    of.      By 

William    Gilbert   Iiwln    187 

Electrical   Progress,   A   Century   of.     By   E.    E.   Four- 

nier  d'Albe.    Illustrated    2,  3,      4 

Electrical  Progress,  Popular  Notions  as  Hindrances 
to.  By  Albert  Scheiblu.  (Chicago  Electrical  Asso- 
ciation)     115 

Electrical    Prospects    in    the    Sforos    Country    of    the 

I'hilippines    446 

Electrical  Recorder  for  Dexterity  and  Muscular  Activ- 
ity       164 

Electrical    Review   of    the   Year   1900 12 

Electrical  Scientists,  Nine,  of  the  Nineteenth  Cen- 
tury.     Portraits    1,      9 

Electrical    Securities.      (Notes) 

26,  58,  74,   91,    122,  139,  214,  246,    310,   346,  418 

Electrical    Transmission    of    Intelligence,     The.      By 

Kempster    B.    Miller    4,     "5 

Electrical  Undertakings  in  Great  Britain 165 

Elecirical  Vote  Recording  in  Legislative  Bodies 187 

Electrically    Ignited    Flashlights,    Large    Photograph 

Taken    by    39 

Electrically    Operated    Drawbridge    Gate,    An    Inter- 

lockiug.  .  By   H.   G.   Tyrrell,     illustrated   316 

Electrically    Operated    Pneumatic-tube    Mail    System 

Recommended     for     Chicago 40,  41,    47 

Electricity   and   the   Coming   Race    ,253 

Electricity  Building  at  the  Pan-American  Exposition. 

Illustrated    165,    236,    33L  332 

Electricity,  Company  Furnishing.  Not  Liable  for  Fire 

from   Faulty   Wiring  by   Others    236,  237 

Electricity,    Deposits    of    227 

Electricity,  Public  Supply  of,  Methods  of  Charging 
for.     By  W.   W.  Lackie.     (Institution  of  Electrical 

Engineers) 287 

Electricity,   Safeguarding  the  Mails  by.     Illustrated,  219 

Electricity,    Train    Lighting    by ,. ,    24 

Electrolysis,    Bleaching   by.     Illustrated    285 

Electrolysis  Case,   Peoria   390,  393,  394 

Electrolysis    Question,    The.      (Editorial) 238 

Electrolytic  Laboratory  at  the  University  of  Penn- 
sylvania,    illustrated    298,  299 

Electrolytic  Reduction  of  Copper    306 

Elevator  Patent,   Reynolds,    Upheld    236 

Elevated   Railways,   Chicago,   Legal  Victory  for 39 

Ellicott    Combination    Conduit.      Illustrated 

178,    179,    210.    211,    318,322 

Emerson   Small   Direct-current   Motors.     Illustrated..  185 
Employes,  The  Corporation  and  Its.     By  H.   F.   Mac- 
Gregor.     (Southwestern    Gas,    Electric    and    Street 

Railway    Association)    ^9,  340 

Enclosed-arc    Lamp,    National    Multiple    Alternating. 

Illustrated     87 

Enclosed-arc   Lamp   Patents,    Marks 127,  142 

Euclosed-arc  System,  Western  Electric  Series  Alter- 
nating.    Illustrated    70 

EugiQe   Builders'   Association   361,392 

Engine  Exhibits  in  Machiuei-y  Building  at  Pan-Amer- 
ican   Expositiou.      (Editorial) 390 

Engineering  and   Its  Classification   221 

Engineering  Association   of  the   South.     (Paper).  .127,  128 
Ensineering  Features   of   Montgomery  Ward  &  Co.'s 

New   Building.     Illustrated    93,   94,    95 

Engineers'    Club   of  St.   Louis.     (Paper) 180,181 

Engineers'  Society  of  Western  Pennsylvania.  (Meet- 
ings   and    Papers)    39 

Engines   aud   Fuels,    Various.     (Editorial)..'. 286 

Engines,    English,    for   the    Glasgow    Electric-railway 

Station.     (Editorial)   130 

England,    Electric-railway    Situation  in.     (Editorial) . 

114,254 

England,    Electrical    Development  in.     (Editorial)...  254 

English  Direct-connected   Set,   An.     Illustrated 2{?7 

Ericsson   Hotel   Telephone   Equipments.     Illustrated,  207 

Ericsson    Multiple    Switchboard.      Illustrated 18 

Erie,  Pa.,  and  Vicinity,  Independent  Telephone  Serv- 
ice in.     Illustrated    159,    160,  161 

Erie    Telephone    Comipany,    Mr.    Gllddeu    Resigns    as 

President  of  the   68 

Erie  Telephone  Company  Passes  a  Dividend 240 

Erie   Telephone   Company  Said  to  Be  Controlled  by 

Bell  Interests   34.  37,  68,  320 

European  Electrical  and  Engineering  Developments, 
Iniportant,  at  the  Close  of  the  Nineteenth  Century. 
I'.y    William    J.    Hammer.      (American    Institute    of 

Electrical    Engineers) ,     225,  226 

Eureka    Electric    Company's    New    Building 24 

ICvorett.    i\Ir..    Luxurious   Trolley    Car   for 441 

Exchantre  Jlanagement,  Telephone,  Room  for  Improve- 
ment   in.     By    R.    M.    Lockwood    242 

Exchanges,   Four  Modern   Independent   396 

Exide  Automobile  Storage  Battery   432 

Export  Business  in  Electrical  Machinery.     (Editorial) 

204,   286.  426 

Exports.    Electrical,    for   the    Year   1900 12 

Expositions,  Opening  of  Buffalo  and  Glasgow.  (Edi- 
torial)     302 

Express  Service  on  the  South  Side  Elevated  Railroad  252 


Falcon   Arc   Lamps.     Illustrated   119 

Fall    River    Automatic    Telephone    Exchange 417 

Fan.    Ceiling,    Chandelier    and,    Boston    Combination 

Illustrated    395 

Fans.    Western    Electric    Desk    and    Celling.      Illus- 
trated      117 

Faraday,  Michael     Portrait   1,      9 

Parmer    Patrons,     Our     £ty    Kora    F.    Briggs.    (Ohio 

Telephone    Association)    272 

Farmers'    Lines    and    Village    Exchanges.    By    S.    P. 
Shoerin.    With   discussion.    (Independent  Telephone 

Association)     430,  431 

Farmers'     Telephone    Svstem.     Prosperous IS 

Farnham,   I.  H.,  Tragic  Death  of.    Portrait 300.  301 

Fav.   Thomas   J.     (Rate   of   Discharge  of  Batteries  in 

Electric-vehicle    Work")    351 

Feeders,     Street-raifway.    to    Go    Underground 322 

Ferranti  Rect'fier,  The  Development  of  the.    By  W.  E 

AVnrrilow.     Illu.stral ed    438.  439 

Ferranti  Steam  Alternator  at  South  London  Electric 

Supply     Works.    Illustrated     l&i 

Filipino  Electrical  Machinery.    By  R.   G.  Mayse.    Il- 
lustrated     200 

Financiers   and    Inventions    51 

Fire  from    Faultv   Wiring  bv   Others,    Company   Fur- 
nishing  Electricity   Not    Liable   for 236,237 

First    Teli'phone    Exchange    in    Indiana.    Illustrated..  196 
Fish,  F.  P..  Elected  President  of  the  American  Tele- 
phone  and    Telegraph    Company 288,428 

Fish     air..    Succeeds    Mr.    Edison    335 

Fisher.    E.    B.    (Bell    Methods)    412.413 

FitzGerald.   G.   F..   Prof.,   Death   of 183,222 

l-'lasher.     liarcre    Electric-sign.      Illustrated 47,    48 

Flashlights.    Electrically    Ignited,    Large    Photograph 

Taken   by    39 

Fountain    Electric,   at  the  Pan-American  Exposition. 

Bv    Orrin    E.    Dunlap    101 

Fonrnier    d'Albe.     E.     E.     (A    Century    of    Electrical 

Progress.      Illustrated)    2,    3,      4 

Fox   River   Valley.    Telephone   Competition   in   the —    37 
Franchises   Taxable  in   Michigan    126 
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Pranklin  Institute  of  Plilladelphia  (Meetings  and  pa- 
pers)     23,    275,    276.    290, 

Freak    Legislation.    (Editorial)    

Freiglit  Rates,  Unjust  Discriminations  in 354, 

Frencli    Cables    Proposed    

French    Comment    on    Submarine-boat    Voyage.     (Ed- 

Frequencv     Meter,     A     German.    Illustrated 

Fry.  Gen.  C.  C,  Death  of  

Furnace,    Gas,    Stewart    Combination.    Illustrated — 
Furnace  for   Treating  Magnets,   Stewart   Gas   Blast. 

Ilhistrated    

Fuses,    Sterling    Renewable.    Illustrated    


Gauz  &  Co.'s  Polyphase  Locomotive.    Illustrated — 

Ganz  Three-phase  Railway  in  Budapest 

Garbage-burning    Plants    

Garton-Daniols     Signaling    Devices.    Illustrated 

Garvin's  Falls,   N.   H.,   Power  Plant  at   

Gas  Engines,  European,  of  Recent  Type.    By  AV'illiam 

J.    Hammer    

Gasoline    Engine,    McMullin.    Illustrated    

Gasoline     Lamp     Explosions.    ( Editorial) 

Gasoline    Lamps    are    Dangerous.    (Editorial) 

Gasoline    Lamps,    Electric-light    Men    Discuss S3, 

Gaylord.    T.    P.    (Alternating-current    Power   "Work). 

General  Electric  and  Westiughouse  Companies,  Ru- 
mored  Etfort  to   Consolidate  the 

General    Electric    Company,    Annual    Report    of.  .271, 

General  Electric  Company's  Core-type  Transformers 
for  Three-wire   Secondary   service.    Illustrated 

General   Electric   Company's   Foreign   Interests 

General    Electric   Company,    J.    P.    Ord   Resigns  from 

General   Electric   Company,    Mr.    Fish   Succeeds   Mr. 

Edison  as  a  Director  of  the  

General  Electric  Company,   New  Oflice  Building  for 

the 


427 
303 

2-i 
447 

179 

335 

39S 
General  Electric  Company,  Pan-American  Exhibit  of. 

Illustrated    ,..4C6,  407 

General  Electric  Company's  Shops,  Power  Supply  for  225 

General  Electric  Company,   Statement  of  the 269 

General  Electric  Sewmg-machine  Motor.     Illustiated.  306 

General    Electric    Slock 131,    260,  2:3 

Generating  Set  of  o.OOO  Horsepower  for  Brooklyn.    Il- 
lustrated     23 

Generator    and    Waterwheel    Set,    Smith- Vaile    Com- 
bined.     Illustrated     151 

Gerard,   Leon.    (Electric  Canal  Haulage  in  Belgium).    S7 

German   Frequency  Meter.   A.    Illustrated 269 

German    Navy,    Electrical    Construction    in   the 185 

Germany,  American  Competition  in.    (Editorial) 66 

Germany,    Car   Lighting  in    51 

Germany,   Electric  Railways  in   404 

Germany,    High-speed    Electric-railway    Trials    to    be 

Held    in     2S5,  3:0 

Germany,    Rapid    Transit   in    3S0 

Germanv,    Space    Telegraphy   in    22 

Gilbert.   Frederick  A..   Death   of   72 

Gilbert,    Dr.,    Proposed    Statue   of    &9 

Glasgow  International  Exhibition 244 

Glasgow     Municipal    Electric    Plant.    By    Frank     C. 

Perkins.      Illustrated    64,    65 

Giidden.    C.    J.,    Resigns    as    President    of    the    Erie 

Telephone   Company.    Portrait    OS 

Globe   Automatic   Telephone   System.     Illustrated —  209 

Goldsborough,    W.   E.    (Synchronous   Converters) 

S6.    102,  103 

Goodspeed,    Arthur  W.    (A   Few   Remarks   on   X-rays 

and  Other  Rays)   23 

Government    Building,    Chicago,    Electrical    and    Me- 
chanical  Equipment  of  the   271 

Government-owned  Telegiaphs  in  the  British  En>p  re.    £9 
Government  Ownership  of  Telegraph  Systems,  Thomas 

F.    Clark    Speaks    of    19S 

Government  Telegraphs,   A.   B.   Chandler  on 17S 

Governor    Control.    King's    Electric.    Illustrated 30,    31 

Gramme.  Zenobe  Theophile.    Portrait   96 

Grand  Rapids  and  Lake  Michigan  Railway 104 

Grand  Rapids,   Grand  Haven  and  Muskegon   Electric 

Railway     .- 350 

Grand    Rapids,    Mich.,    Citizens'    Telephone    Company 

of  The   .*. So 

Graphical   Tables.   The  Construction  and  Use  of.    By 

M.    J.    Eichhorn.    Illustrated    162,  163 

Grav,    Elisha,    Death    of.    Portrait 61,    62 

Gray,     Elisha.    (Editorial)     66 

Grav,    Elisha,    Funeral    of    79 

Gray  Magneto  Patent  Held  to  be  Invalid 338 

Great  Britain,   Electrical  Undertakings  in 165 

Great   Falls   on  the   Potomac,   Waterpower  Develop- 
ment   of    206 

Griggs    Telephone   Bracket.    Illustrated 395 

Guarini    Repeater    System    for    TMreless    Telegraphy. 

Ey    A.    Frederick    Collins.    Illustrated 404,  405 

Guarini's  System  of  "Wireless  Telegraphy.     Illustrated 

T 211,     212,     404,  405 

Guatemala  and  Mexico.   Rubber  in   38 

Gun.   Acetylene,   for  Prevention  of  Hail..: 99 

Guttapercha,    Scarcity   of    257 


Hail,  Prevention  of.  Acetylene  Gtm  for  99 

Haines    &   Noyes    Intercommunicating   Telephone.    Il- 
lustrated    23,    24 

Hammer,  William  J.    (Important  European  Electrical 
and  Engineering  Developments  at  the  Close  of  the 

Nineteenth    Century)     225.  226 

Hawaiian  Islands.  Electric  'Vririni;  in  the.    By  R.   G. 

Mayse.    Illustrated    301 

Heath    Annunciators.    Illustrated     259,  322 

Helios-Upton   Continental   Arc  Lamp.    Illustrated 103 

Hemenway,    F.    (Large    Telephone    Switchboards) 256 

Henry,  John  C,   Death  of.    Portrait   316 

Henry,    Joseph.    Portrait     1,      9 

Hertz,   Heinrich.    I'crtrait  1,      9 

Hewitt's     Mercury-vapor     Lamp.    (Institute     Conver- 
sazione)     265,  2i6 

High-candlepower  iXernst  Lamps.    Illustrated 353 

High-frequency  Experiments.   A.  V.  Abbott's 337 

High-potentiai    Discharges   in    Sign   Work.    By   Orrin 

E     Dunlap.    Illustrated    253 

High-potential   Phenomena.    By  A.   P.   Carmen.    {Illi- 
nois  State   Electric   Association)    258.259 

High-speed    Electric-rail wav    Trials    to    be    Held    in 

Germany    2S5.  380 

Holding     Capacity     of     Anchors    for     Electric-wiring 

Poles.    Ey  R    C.   Carpenter.    Illustrated 152 

Holmes,  Edwin.  Death  of  72 

Holson  Two-wheeled  Electric  Vehicle.  Illustrated...  129 
Hotel  Telephone  Equipment^;.  Ericsson.  Illustrated..  207 
Houses,  Small,  Electric  Light  for.    By  R.  D.  Svmmer- 

field    ...427 

Howler.    Standard,    for    Telephone    Exchanges.    Illus- 
trated     20S 

Hughes.   George  A.    (Telephone  Apparatus  Wanted)..  243 

Hull.  P,H.    (A  Case  of  Sparking)   112 

Humphrey,   Henry  H.    (Street  Lighting  in  St.   Louis. 

Iliustratedi     180,  ISl 

Huntingburg,  Ind,.  Telephone  Apparatus  Wanted  at.  l*"'l 
Hutchison's    Akonphone.    (Institute    Conversazione)..  166 


Identity,  A  Question  of.  By  Marshall-Sanders  Com- 
pany.     (Communication) 243 

Illinois  Central  Suburban  Service,  Lighting  System 
for.     Illustrated    349,   350,351 


Illinois,   Central,   Toll-line  Agreement  in   396 

Illinois  Electric  Vehicle  Transportation  Company  to 

Be   Dissolved    161 

Illinois   Railroad   Commission.    Report   of 15 

Illinois   State  Electric  Association.     (Papers) 

234,  235,   258,289 

Illinois   Street-railway   Law    I'roposed 153 

Illinois   Telephone   Association    36 

Illinois     Telephone     Company's     Tunnel,     Somiithing 

About    the    35,  2;S 

Illumination.  Electrical,  of  the  Largest  Clock  in  the 

World.      Illustrated    112 

Illumination,  Electrical,  at  the  Washington  Inaugural 

144,183 

Improvements  Needed  in  the  Philippines,  Some.    By 

G.    D.    Kico    10 

Incandescent-lamp    Adjuster.    Smith's.    Illustrated 18 

Incandesceat-lamp  Renewals,  Should  Central  Stations 

Furnish,    Free?    By    C.    A.    Vallctte.     With    discus- 
Incaudescent-lamp    Renewals,     Free.      (Editorial).  —  .  374 
Incandescent-lamp    Renewals.      By    F.    W.    Willcox. 

(Communication)   427 

sion.      (lUinois    State    Electric    Association) 234,235 

Incandescent-lamp    Tests,    Comparative 10^1 

Incandescent   Lamp,   The  Practical   Side   of  the.     By 

Francis  W.   Willcox.    Illustrated.    Wiih  discussion. 

(National   Electric  Light   Association) 

372,   373.  377,  37S,  379 

Incandescent  Lamps,  Government  Speciiications  for..    S3 
Incandescent    Lamps,     Lighting    Board    for.      Illus- 
trated  306 

Incandescent  Lamps,  Standard  Candlepower  of.    (Na- 
tional  Electric  Light  Association) 356 

Incendiarism,     Electrical.       (Editorial) 1S2 

Independent   Exchange  at  Kokomo,   Ind.     Illustratefl.  201 
Independent   Telephone    Association.      (Convention   at 

Buffalo,    June    11-13,    1901) 

..273,  33S,  3S7,  408,  409,  410.  411,  412.  413,  416.  42S.  430,  431 
Independent  Telephone  Consolidation  in  Pennsylvania 

and  Vicinity    170.  272 

Independent  Telephone  Lines  in  Ohio  and  Wisconsin. 

Maps   387 

Independent   Telephone   Men   at  the  Buffalo   Conven- 
tion,   Group   of.     Illustrated    428 

Independent    Tclenhone    Service    in    Erie,    Pa.,    and 

Vicinity.      Illustrated     1.^9,  160,  161 

Independent  Telephony  in   Buffalo   and  Vicinity.     Il- 
lustrated      385,  386 

Independents   to    Continue    Fight    in    Berliner   Case. .  376 

India,  Electric  Lighting  in  317 

Indiana    Co-operative    Telephone    Plan 321 

Indiana,   First  Telephone  Exchange  in.    Illustrated..  196 
Indiana.    Information    from.    (Correspondence) 

25.  41,  57,  73,  105,  121,  137,  138.  154.  173,  1S9,  190,  229,  230, 

245,  246,  261.  277,  294,  30S.  325,  326,  344,  365,  382,  399.  433,  449 
Indiana    Interests,    Telephone,    Telegi'apli    and    Cable 

Company    Disposes    of    225 

Indiana  Mutual  Telephone  Association,  Action  of  the, 

in   the   Berliner   Case    1^ 

Indiana,  Telephone  Development  in 305 

Indiana    Telephone    Items.     (Correspondence) 

17,  IS.  37.  r>2,  69,  100.  133,  151.  170.  185. 

224,  225,  241.  256,  273,  2S9.  33S.  339.  362.  376.  3F6.  415.  444.  445 
Indiana,  Uniform  Rural  Telephone  Rates  Wanted  in  376 

Indianapolis,    Escaping   Street-railway    Current    in 20 

Indianapolis,    Thomas   A.    Edison    in    45 

"Induction  Coils."     By  H.   S.   Norrie.     (Book  Table).  340 
"Inspector  and  Trouble  Man,"  The.    By  A.  E.  Dobbs. 

(Book   Table)    131 

Institution    of    Electrical    Engineers.    (Meetings    and 

papers)     46,     47,  287 

Institution    of    Electrical    Engineers.      (Paper) 239,243 

Instruments.  Willyoung  Electrical  Test.    Hlustiated..    n 
Insulated    Plyer.    Smith   &   Hemenway.     Illustrated. .  340 

Insulating    Gloves.     (EditorhiU    4'2 

Insulator,     Two-part     Porcelain.    (Ediforial) 82 

Interlocking   Electrically   Operated  Drawbridge  Gate, 

An,     By   H.    G.   Tyrrell.     Illustrated    316 

International    Association    of   Municipal   Electricians.  396 

International    Storage    Battery.    Illustrated , £0 

Inter   Ocean   Building,    Chicago,   Power   and  Lighting 

in   the.     Illustrated    421.  422 

Invention.    Public   Use    of    An 212,213 

Inventions  and  Finauciei's 51 

Inventors'  Institute,   Edisou  and  the,  The  Story  of. .  398 

Iowa    Electrical    Association    99.  144 

Iowa  Telpplione  Association  150.  210 

Irwin,    William    Gilbert.      (Problems      of      Electrical 

Power  Transmission)    187 


Jackson,  D.  C.     (Trade  Education  of  Central-station 

Employes)    ■ 67,   70,    71 

Jackson,   E.   M.,   Death  of.     Portrait 84 

Jiimaica,   W.  I..  Electric  Railway  in   135 

James    River,    Power   Development    on   the,    at   Rich- 
mond,   Va.     Illustrated    141,    142,346 

Japanese  Arsenals,   American  Machinery  for   131 

Japanese   Electrical  Work.     By  R.    G.    Mayse.     Illus- 
trated     2S4 

Johnson,  Albert  L.,   on  Electi-ic  Railroads  of  the  Fu- 
ture     274 

Johnson,   Tom   L..   Railwa.v   Projects  of 77,  305 

Johnston,   T.    J.     (Stanlev   Transformer  Decision)....  361 

Jones.  D.  P.     Portrait  335 

Judicial   Dignity,    Electrical    Aid    to    131 

Jimkersfeld.    P.      (Recent    Development    in    Central- 
station    Equipment)     2S2.  283 

K 

Kaneville.   Ill,,  Telephone  System  in.     Illustrated....    37 
Kansas  City,   Cudahv  Packing-house  Plant  at.     Elec- 
tric   Power   in.     Illustrated    297.298 

Kansas    City-St.    Joseph    Railways,    Projected 297 

Kellogg    Switchboard    and   Supply   Company,    Labora- 
tory   and    Experimental    Work    of    the.    Illustrated. 

...". 16.    17 

Kennellv,  Arthur  E.     (The  New  Edison  Storage  Bat- 
tery.   Illustrated)  360,  361,  371 

Kennelly.    A.    E.    (Enterprise   Appreciated) 396 

Kenosha.   Chicago  and  !Milwa>ikc*"  I-^Iectric  Railway..  -M'J 

Kent,    William.      (Steam-boiler    Efficiency) 267 

Kerosene   Engine.    Miotz    &   Weiss.     Illustrated 4.?2 

Kew   Obsenatory,    London    Tramways  and   the. .  153,  259 
Keystone  Telephone  Company  of  Philadelphia,   Work 

of    the     410 

King's   Electric    Governor   Control.     Illustrated 30.    31 

Kintner.    Prof.,   on  Wireless  Telegraphy    337 

Knowledge  to   Be   Sought   bv  Experience 153 

Koknmo.  Ind..  Independent  Exchange  at.     Illustrated  201 
Krahmer,  Paul   M.     Portrait   385,386 

I- 

Labor    Statistics.    Michigan     : 119 

Laboratory   and    Experimental    Work   at   the   Kellogg 

Telephone    Factory.     Illustrated    16.    17 

Lackie.  W.  W.    (Methods  .of  Charging  for  Public  Sup- 
ply of  Electricity)   2S7 

Lacombe  Central  Station  in  Denver.    Illustrated 

313,    314.  315 

Lacombe   Franchise  Litigation    35 

Lake  Michigan  and  Grand  Rapids  Railway  104 

I>ake    Street    Elevated    Railroad    Company,    Annual 

Meeting    of    40 

Lake  Street  Elevated  Railroad  Company.  Change  in.  126 
Lake   Street  Elevated   Road.   Power  House  for  the.. 

45.  12S 

Lambert  Schmidt  Telephone   Apparatus.     Illustrated  429 


Lamp    Adjuster,    Morse.      Illustrated    19 

Lamp     Bracket,     Ferguson     Adjustable.     (Smith    &, 

Hemenway.)     Illustrated    432 

Lamp,    Hewitt's    Mercury-vupor.      (Institute    Conver- 
sazione)     265.  266 

Li(nip    Trimmer,    Liability    for   Injury    of 226 

l^amp  AVithin  a  Lamp,  A.     Illustrated 78 

Lamps.   Telephone,   E'lison.     lUuiitrated    '...206 

Latta,   Mr.,   Resigns  as  President  of  the  Telephone, 

Telegraph  aud  Cable  Couii-auy   203 

Laws,    Frank    A.    (An    Appar;(tus    for    Recording   Al- 
ternating-current WavL's.     Illustiated)   128 

Legislative  Bodies,  Electrical  Vote  Recording  In....  187 
Lehigh    Telephone    Compauy's    Exchange    at    AUen- 

lown,    Pa.      Illustrated    144,  145 

Liege.    Street-railway    Regulations   in    54 

Lighting,  Alternating-current,  in  Blu^;  Island,  111.      II- 

lustratod   177,  17S 

Lighting  and  Power  in  the  Chicago  Inter  Ocean  Build- 
ing.    Illustrated    421.  422 

Lighting     Board     for     Incandescent     Lamps.    Illus- 
trated     306,  447 

Lighting  Companies,   Large  Combination  of 251 

Lighting   Features  of  Pan-American  Exposition 

22.   64.    145,    236.   329,  331.  332.    333.354 

Lightning  from  a  Cloudless  Sky.    By  Charles  E.  Ash- 
craft,    Jr .' 131 

Lighting  of  Railway  Cars,  The.    By  George  D.  Shep- 

ardson   342 

Lighting    Properties,    New    Jersey,    Large    Consolida- 

tiou    of     103 

Lighting,    Street,   in   St.   Louis.     By  Henry   H.   Hum- 
phrey.    Illustrated.     (Engineers'   Club  of  St.   Louis) 

180.181 

Lighting  System  for  Illinois  Central  Suburban   Serv- 
ice.     Illustrated     349.    350,  351 

Lightning-arrester   Case,    White   Telephone,    Decided.  414 
Lightning,  Duty  of  Telephone  Companies  to  Protect 

I'atrous    Against     321 

Lightning,    Queer    Freak   of    ,317 

Lightning    Strikes    the    Niagara    Falls    Tiansraissiou 

Line    446 

Lightship    No.    72,    Electrical    Equipment    of.     Illus- 
trated   403,404 

Line    Construction   in   the    Philippines    78 

Line  Construction,  Practical.  By  Loren  W.  Burch. 
-  With  discussion.  (Northwestern  Electrical  Associ- 
ation)      55 

Line    Construction,     Telephone,     in    Atlanta.      Illus- 
trated     19S.  199 

Lineman's   Plyer,    Smith   &   Hemenway.     Illustrated.  274 
Linemen's   Products,    Anderson  &  Sons'.     Illustrated.  208 

Linemen's   Strike  in  New  England   333,  334,-397 

Linotype  Machines,  Motor  Connection  on -, 164 

Litigaticn,   E'ectrical  Patent.    By  Charles  A,   Brown. 

9,    10 

Load   Diagram.    A    Station.      By   C.    R.    Van    Trump. 
Illustrated.     (National  Electric  Light  Association).. 

354,  363 

Lockwood.   R.   M.     (Room  for  Improvement  in  Tele- 
phone-exchange Management)    242 

Lockwood    on    Telephony    225 

London,    Electric-railway   Work   in,    James    B.    Chap- 
man to  Engage  in    47 

London    Metropolitan    Electric-railway    Proposals.  - . . 

54.   126.  187,  201.  242.  417.  442 

London.     South,     Electric     Supply     Works,     Fcrranti 

Steam   Alternator   at.     Illustrated   164 

London  Traction  Field,   The   201.242 

London    Tramways    and    the    Kew    observatory.  .153,  259 
Long-distance    Air    Lines    and    Non-uniform    Cables, 
Wave  Transmission  Over.     By  M.  I.  Pupin,   Ph.  D. 
Illustrated.    (American    Listitute    of    Electrical    En- 
gineers)   134.  135.  149,  150.  168.  169 

Long-distance      Transmission       of       Steam-generated 

Power  323 

Looking  Forward.    By  For(5e  Bain 10,    11 

Lora'n.   Ohio.  Three-cent  Fares  in 441 

Lubricating   System.    Siegrist  Automatic.     Illustrated  341 

Luoania.    Test   of   Wireless   Telegraphy   on    the 431 

Luminosity  and   Efficiency   of   the  Nernst   Lamp.     Il- 
lustrated      300 

Lynn,   Independent   Telephone   Service  for  288 


IVI 

MacGregor,    H.    F.      (The    Corporation    and    Its    Em- 

ployesj    ... 339,  340 

Machinery  Building  at  the  Pan-American  Exposition. 

illustrated    22,  33L   333.390 

Machinists,   Strike  of  333,  353,  379,  39.,  416,  443 

Madison,    Wis.,    Ball    at,    Electrical    Decoration   for. 

illustrated    179 

Madison,   Wis.,   Telephone  Situation  in    52 

Magee,    C.    L.,   Death  of    183 

Magnetic    Observatory,.  New,    of    the    United    States 

Government.      Illustrated    90,    97 

Magneto  Patent,  Gmy,   Held  to  Be  Invalid 338 

Magneto   Sparker,   Carlisle  &  Finch 291 

Mail  Carried  by  Automobiles   335 

Mail   System,    Electrically   Operated  Pneumatic-tube, 

Recommended  for  Chicago    40,   41,    47 

Mails,  Safe-guarding  the.   by  Electricity.     Illustrated.  219 

Manchester,    England,    Telephone   Wires   in 2S8 

Manchester    (N.    H.)    Light   and    Traction    Company's 

Plant  at  Garvin's  Falls   323 

Manhattan    Railway    Company   of   New    York   Places 

Large    Motor    Contract     315 

Marconi's  American  Plans    199 

Marconi  at  Newport   267 

Marconi,   Guglielmo.     (Syntonic  Wireless  Telegraphy. 

Illustrated) 424,   425.  432 

Marconi  Patents  Declared  Valid   226 

Marconi   System  for  Belgian  Packets   55 

Marks  Enclosed-arc   Lamp   Patents    127,142 

Mars  and  the  Earth   1S7 

Marshall-Sanders  Company.    (A  Question  of  Identity).  243 

Massachusetts  Cities,   Wire   Conduits  for   223 

Massachusetts,  Electric  Lighting  in 251 

Massachusetts,    Proposed    Telephone    Legislation    in. 

Withdrawn 288 

Massachusetts  Street  Railways,   Statistics  of 152 

Massena,  N.  Y..  Power  Development  at.     Illustrated.    79 
Matthews,   C.   P.    (Photometric   N'aine  ot  .4.rc  Lamps)  447 

Matthiessen,  Francis  O.,  Death  of , . .  1S3 

Maxwell,    James    Clerk.      Portrait 1.      9 

Mayse,    R.    G.      (Electric    Wiring    in    the    Hawaiian 

Islands.     Illustrated)    301 

Mayse,    R.    G.      (Filipino    Electrical    Machinery.      Il- 
lustrated)    200 

Mayse,     R.     G.      (Japanese    Electrical    Work.      Illus- 
trated)     284 

Mayse.   R.  G.     (Mica,  Zinc  and  Copper  in  the  Philip- 
pines)     112 

Mayse,  R.  G.    (Woods  of  the  Philippines  for  Electiical 

Purposes.      IHustrated) 62.    63 

McCormick  Turbines  in  a  Mining  Plant.     Illustrated.  396 
MeCormick    TT\-ine    Mills,    Power    Plant    of    the.     Il- 
lustrated     109,   no.  .111 

Mclntire  Wire  Connector.     Illustrated    208 

McMillin    Lighting    Companies    Combined 2.11 

McMullin    Gasoline    Engine.     Illustrated    38 

Mechanical  Draft,  Application  of.  to  Stationary  Boil- 
ers.    By  Walter  E.   Snow.     Illustrated 118,119 

Mediterranean,  Wireless  Telegraphy  in  the 284 

Memphis,    Tenn.      (Correspondence) 25 

"Mental   Anguish."   ?100  Limit  for 16) 

Mercantile    Electric   Company    of   St.    Louis.     Illns- 

trated   ,    323 

Mercury-vapor     Lamp.      Hewitt's.       (Institute      Cnn- 

versazionf)     2^.  266 

Meter,   A   German   Frequency.     Illustrated    269 

Meter   Testing   in    Germany.     (Editorial) 254 


VI 
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Methods  or  Processes,   PateutabUity  of   

Metric    System,    The.     (Kdltorlal) 

Metropolitan  Eleetrlc-raihvay   I'roposals,   London 

...  ;.4.  iJU.  1>7,  ■z»l,  24.',  417, 

Mctiopoiitan    Elevated    Extensions    In    Chicago.  .188, 

Mexico  and  Guatemala,  Rubber  In  

Mexico,  Artilicial  Light  In   

Mexico.  Electric  Italnvays  In   ...,,. 

Mexico,    uld.    Notes    rrum.    iCorrespondence) 

Meyseuburg,  O.  W.,  Death  of 

Mica,  Zinc  and  Copper  In  the  Philippines.  By  R.  G. 
Mayse    ■ • 

■Michigan,   Franchises  Taxabie  In !i--j;i- 

Michigan  Independent  Telephone  Association.  .85,  116, 

Michigan,   Independent  Telephone  Growth  In 

Michigan    Labor  Statistics   

Michigan  Telephone   Company,   Changes  in  the 

Michigan  Telephone  Company  Refusing  Connections 
to    Independents    

Michigan,    Telephone    Valuations   In 

Michigan,  The  Present  Telephone  Situation  in.  By 
J.  li.  \\'are.  tMlchigan  Inuependent  Teleplioue  As- 
sociation j    ■ •-• 

Michigan,    Western,   Electric   Railways  In ;;}''■• 

Middletuwn,    Conn.,    Long   Wire    Span    Near.     Illus- 

Mietz  &  Weiss  Kerosene  Engine,    illustrated 

Jllller,  Kempster  B.  (The  Electrical  Transmission 
of     Intelligence) .- , ........4, 

Miller,  Kempster  B.,  on  "Modern  Telephone  Engineer- 
ing" 
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126 
171 
85 
119 
U6 
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81 
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Miller,    Thomas    D.      (Municipal    Ownership    Versus 

Private  Corporations) ■ .  ■  •••;•;•  "° 

Mills,     Palmer    and.    Picture    Telegraph.      (Institute 

Conversazione.)      Illustrated 265 

Milwaukee  Electrical  and  Industrial  Exnosition 6iri 

Jlllwauiiee,  Kenosha  and  Chicago  Electric  Railway..  4*) 
Mmneapolis,   Twin   City  Telephone   Company   in.. 196,  dib 

Mississippi    Telephone    Extensions    in 2i»,    iSS  445 

Mississippi,  Telephone  Hates  in,   Kegulaiion  oE 62 

Missouri    Editor's    Enterprise,    A • lUl 

Missouri,  Telephone  News  in.  (Correspondence)....  69 
Mouu.outh,  111.,  Independent  Telephone  Exchange  at  dSb 
Monorail   Electric   Railway   Between   Manchester  and 

Liverpool,    England.     (Editorial)    iii,  Ui 

MontgomeiT   Ward  &  Co.'s   New  Building,    Engineer- 

lug   Features   of.     Illustrated 93,    94,    9o 

Moutgomery    Waterpower  and   Electrical  Plant-     By 

H.  0.  AbelL     Illustrated 281,  ^,  2S3 

Montreal,    Lighting   Combination    in 25d,  »u 

Montreal,  Municipal  Ownership  Not  Wanted  in lla 

Montreal,   Rate  War  in    ;,-,■•  •/•Vj 5i; 

Moon  Terminal   Head  and  Casing.     Illustrated 414 

Morse  Club  Annual  Baniiuet   ■ 4*J 

Morse  Lamp   Adjuster.     Illustrated   19 

Motor  Connection  on  Linotype  Machines 164 

Motor    Contract,    Large    •,■  ■■,-,•,••  J  ■■/'.>• oiS 

Motor  for  Fan  Driving  (Sturtevant).     Illustrated 322 

Motor,     Sewing-machine,     General     Electric.      lUus- 

trated    ^^^ 

Motors,  Emerson  Small  Iiirect-currcnt.  Illustrated..  Ii5 
Multiple    Alternating    Enclosed-arc    Lamp,    National. 

Illustrated    ^ 

Municipal  Electrical  Engineering  In  Detroit 209,210 

Municipal-lighting    Law,    Chicago    Aldermen    Recom- 

ID6I1(1     D.     ■ XU'l 

Municipai-ownersbip    Advocate,    One    Candid.      (Edi- 

toi-ial)    304 

Municipal   Ownership  in  Baltimore - 104 

Municipal  Ownership   Not  Wanted  in  Montreal 115 

Municipal-ownership    Problem,     A    Larger    Consider- 

ation    of   the.      (Editorial) -™ 

Municipal    Ownership    Versus    Private    Corporations. 

By    Thomas    D.    Miller.      (Southwestern    Gas,    Elec- 

trie    and    Street    Railwav    Assoration) ^-80 

Mnnieipal    Politics    and    Industrial    Questions.     (Edi- 

torial)        3""* 

Munson,  Charl'eV'A.,' Death  of.     Portrait ^^^' l^ 

Murdock  "Solid"  Receiver.    Illustrated  ••  207 

Murphv   Third-rail   System   in  Baltimore.     By  B.   C. 

Washington,  Jr.     Illustrated   80,    81 

Muscular  Activity  and  Dexterity,  Electrical  Kecorder 

for   1^ 

Muskegon  and  Oceana  Rapid  Transit  Railway 350 

Muskegon,   Changes  in    83 


National    Association    of    Manufacturers 405,417 

Kutioual   Carbon   Company    ......14a 

^allonal   iiieccric   Light  Association,   Benehts  of  the. 

liy  Jaiueti   Blate  Cauoon 37o 

Nauoiial  Electric  Light  Association,     (Convention  at 

Niagara    Palls,    New    York,    May   21-23,    1901) 

...144,    300,    322,    333,    352,    353, 

354,  355,  3ot),  357,  358.  359.  361).  363,  372,  373,  375,  377,  378,  379 

National  Muulcipal  League   33o 

National    Multiple    Alternating    Enclosed-arc     Lamp. 

Illustrated   -^ — ••  •    fl 

National    Standardizing    Bureau lo,    1(7,    178,  Ib^ 

Navy    Board    Favors    Wireless    Telegraphy 337,380 

Navy,   German,   Electrical  Construction   in  the 18a 

Navy  Wants  An   Electrical   Expert   324 

Nayior,  Charles  W.     I'ihe  Laic  J.  W.  Dickerson) 417 

Nerust    Lamp,     Luminosity    and    Efficiency     of    the. 

Illustrated 30O 

Nernst  Lamp.   Mr.   Westiughouse  and  the 83 

Nerust   Lamp,   The.     By   William   J.   Hammer 225 

Nernst  Lamps  at  Institute  Cuuvcrsazioue 266 

Nerust  Lamps  at   the   Pau-Amerlcau    Exposition.  .314.  331 

Nernst   Lamps,   High-eaudlepuwor.     Illustrated 353 

New  Bediord,  Mass.,  Automatic  Telephone  Exchange^ 

in.    Illustrated  2o2,  203 

New  England,  Linemen's  Strike  in  ..333,  334,  397 

New  Englaud  News.     (Correspundcnce)   12Lt,  22S, 

244,  26U,  277,  293,  307,  308,  3ii4,  34:^1.  365,  3S1,  398,  433,  447,  44S 

New  England,  Party-line  Rates  in   305 

New  England  Street  Railway  Club 335 

New    England   Telephone   Company's  Report    3^0 

New    Hampshire.     (Correspondence) 324,  325 

New    Hampshire,    Electric    Railways   in 314 

New    Jersey    Cojiper    Miue,    That.      Illustrated 220,221 

New  Jersey  Lighting  Properties,  Large  Consolidation 

Now  Orleans,   Custom-house  Plant  In 38S 

Newport,   Marconi   at    267 

Newspaper    inaccuracy.     (Editorial) 130 

Newspaper.  The  Telephone,  in  Budapest 272 

New    York    Electrical    Society 129.    243,244 

New    Y'ork    Notes.      (Correspondence) 24,    41, 

56,  72,  89,  1(»,  120.  136,  153,  172,  188,  213,  228,  244,  2G0,  276, 
277,    293,    307.    324,    342,    343,    364.    365,    381.    398,    417,    433,  447 

New  York-Philadelphia  Electric  Railway   292 

New  York  State  Electrical  School  131 

New  York  State,   Railwav  Extensions  In 280 

New  York  State  Railroad  Commission,  Report  of 153 

New  York,  Street-railway  Development  in 397 

New   York,    Street-railway   Situation  In.     (Editorial). 

82,  182 

Niagara,  Canadian  Power  Development  at. 315,  329.  S30,  335 
Niagara   Falls   Home   Telephone  Company's   System. 

Illustrated    385 

Niagara  Falls  Hydraulic  Power  and  Manufacturing 
Company's   Plant,   Recent   Extensions   of  the.     By 

Orrin  E".   Dunlap.     Illustrated 77,329 

Niagara  Falls,  N.  Y.    (Correspondence) 

22S.    229.    244.    245.261 

Niagara  Palls  Power  Company's  Great  Plant,  Latest 

Picture   of  the    330,354 

Niagara  Falls  Power  Development  and  the  Pan- 
American  Exposition.  By  Orrin  E.  Dunlap.  Il- 
lustrated  329.    330.    331.    332,333 

Nianara  Falls  Transtulssinn  Line,  Lightning  Strikes 
the    446 


Niagara    Pole    Line,    New.      Illustrated 45,329 

Niagara  Power  Plant,  New  Turbines  for  the.  Il- 
lustrated     64,329 

Niagara,    Roar    of.    Telephoning    the.      Illustrated 405 

Niagara,  Searchlight  Displays  at.  By  Orrin  E.  Dun- 
lap.     Illustrated    202,  2S5 

Niagara-^Vellaud  Puwer  Development   422 

Nicolson,  John  T.,  D.  S.  C.  (Training  of  Electrical 
Engineers)    239,  243 

Nineteenth  Century,  Close  of  the.  Important  Eu- 
ropean Electrical  aud  Engineering  Developments  at 
iiif.  By  William  J.  Hammer.  (American  Institute 
of   Electrical   Engineers) 225.226 

Nineteenth  Century,  Electrical  Progress  in  the. 
(Editorial)    8 

Nineteenth  Century,  Nine  Electrical  Scientists  of 
■the.     Portraits    1,     9 

Nome,   Alaska.   Electric  Lighting  at  300 

Non-uniform  Cables  and  Loug-distance  Air  Lines, 
Wave  Transmission  Over.  By  M.  I.  Pupin,  Ph.  D. 
Illustrated.  (American  Institute  of  Electrical  En- 
gineers)  134,    135,    149,    150,    16S,  169 

Norcross,  Death   of  Mrs.   Pliuy 35 

Norcross",  President,  Address  at  Milwaukee  Conven- 
tion   of    Northwestern    Electrical    Association. ..  .48,    49 

Norrie's    "Induetion    Coi's."      (Book    Table) 340 

Northwest,  Telephone  News  from  the.  (Correspond- 
ence)  36.  68,  84,  100,  116,  150,   170,  184,  210,   224, 

241,  256,  273,  2S8,  304,  320,  33S,  362,  376,  391,  413.  428,  429,  444 

Northwestern  Boiler  Explosion,  Coroner's  Jury's  Ver- 
dict on  40 

Northwestern     Electrical     Association.       (Convention 

at  Milwaukee,   January  16-18,  1901)    

14,   35,   4S,   49.  50,  53,  64,   55,  83,  86,  102,  103 

Northwestern  Electrical  Association.  (Convention  at 
Sheboygan,    Wis.,    June   26-28,    191)1) 422.443 

Northwestern  Elevated  Railroad  Company,  Annual 
Meeting   of    40 

Northwestern  Elevated  Railr&adj  Power  Plant  of  the. 
Illustrated    249,    250,  251 

Northwe.stern  Notations.  (Correspondence). . .  .41,  42, 
57,  73,  74,  90,  105,  121,  137,  154,  155,  173,  ISS,  189,  214,  230, 
261,  262,  277,  278,  308,  309,  344,  345,  365,  382,  399,  433,  434.  449 


Observatory,    New    Magnetic,   of     the   United   States 

Government.    Illustrated     - 96,    97 

Oerlikon-Bullock  Machinery  in  the  United  States 87 

Uerlikon    i-'olyphase   Locomotive.    Illustrated 113 

Oersted,     Hans    Chi-istian.    Portrait 1,      9 

Ohio  and  the  South.  Telephone  Connection  Be- 
tween     170 

Oh'o    Electric-railway    Consolidation,    Recent 441 

Ohio,   Independent  Telephone  Lines  in.    Map 387 

Ohio,  News  from.  tCcrrespondeuce).25,  56,  57,  72,  ?3,  89, 
SO,  105,  120,  121,  153,  154,  172,  173,  189,  213,  229,  245,  261, 
277,  293,  294,  308,  325,  343,  344,  381,  382,  399,  417,  418,  448,  449 

Ohio,   Severe   Storm   in    2j4 

Ohio,    Southern,    Independent   Telephone    Association    69 
Ohio   Telephone  Association.    (Convention  at  Colum- 
bus,   April  5,   1901) 255,  272 

Ohio    Telephone     Notes.    (Correspondence) 11,    36, 

37,    68,    69,    84,    100,    116,   13^,    133,    laO,    1S4,    ISd,    210,    224, 
241,  273,  288,  289,  304,  320,  321,  338,  362,  376,  3S9,  415,  429,  445 

Ohio    Telephone    Statistics 413 

Ohm,    Georg   Simon.    Portrait 1,      9 

Olds     Electric    Vehicles.    Illustrated 103,  208 

Omaha      Electric    Merger    Proposed 398 

Omuigraph,   for  Teaching  Telegraphy.    Illustrated...  274 
Oru,   J.    P.,   Resigns  from  the  Geueral   Electric   Com- 
pany      179 

Osmium  Lamp,   The.    By  William  J.   Hammer 225,  226 

Overhead    Wires    Damaged   by    Storm 181 

O^AOsso,    Mich.,    Telephone    Trouble   in Ii6 

Ozone  for  Treatment  of  Consumption 187 


Pacific    Cable,    British    243,    379,441 

Pacific  Cable,   Projects.    (Editorial)    408 

Pacific  Coast  Electric  Transmission  Association 417 

Packing-house  Plant,  CudaUy,  at  Kansas  City.  Electric 

Power    in.       Illustrated    297,238 

Paint  Pump,  Star,  for  Power  Houses.    Illustrated —  136 
Palmer    and    Mill's    Picture    Telegraph.         (Institute 

Conversazione).     Illustrated   265 

Pan-American    Electrical    Exhibitors    Organized 437 

Pau-American  Exhibit  of  General  Electric  Company. 

Illustrated  4^6,  <0; 

Pan-American  Exposition,  American  Vitrified  Conduit 

Exhibit  at  the.     Illustrated  432 

Pau-American  Exposition  aud  the  Niag.ira  Falls  Power 
Development.    By    Orriu    E.     Duulap.    Illustrated.. 

.3^9,   330,    331,    332,  333 

Pau-American   Exposition,   Electric   Fountain  at  the. 

By    Orriu   E.    Danlap    104 

Pau-American   Exposition,   Electrical   Exhibitors  at.. 

200,     332,  437 

Pan-American  Exposition,  Electric  'J'ower  at  the.    Il- 
lustrated  22,    64,   329,   333,  408,427 

Pan-American  Exposition,  Electricity  Building  at  the. 

Illustrated    165,   236,   331,332 

Pan-American   Exposition,   Great  Rheostat  at.    Illus- 
trated     330,331 

Pan-American    Exposition,    Great   Transformer   Plant 

at   the.    Illustrated    406 

Pan-American  Exposition,  Independent  Telephone  Ex- 
hibits at.    Illustrated 385,  386 

Pan-American   Exposition,    Lighting  Features   of.    Il- 
lustrated     22,    64,    145,    236,    329,    331,    332,    333,    354,408 

Pau-A;uerican  Exposition,  Machinery  and  Transporta- 
tion   Building   at.    Illustrated 221,    331,    333,390 

I'an-Amerlcan   Exposition,   Nernst  Lamps  at  the. 314,  331 

Pan-American  Exposition  Notes   217,  218,  39 1' 

Pan-American    Exposition,    Opening    of    the 283,  298 

i'an-.\iuerican    Exposition,    Plan    of    Grounds.    Illus- 
trated     331 

Pan-American  Exposition,  Progress  at  the.  By  Frank 

C.    Perkins.    Illustrated     22 

I'un- American  Exposition,  Western  Electrician  at  the  333 
Pan-American    Telephone    Service.    Illustrated. . . .335,  386 
Paper  Mill,  Electrical  Eqiiipmeiit  of  a  Large.    Illus- 
trated   49,    51 

Paragon  Sewing-machine  Transmitter.    Illustrated —  ..07 

Paris,    Electric    Cabs    in      Illustrated 3S9 

Paris  Exposition,  Siguiflcance  of  the.    By  Ferdinand 

15 


Peck     - .  - 

Paris  Exposition,  Significance  of  the.    By  Francis  B. 

Drake     15 

Parker,    L.   D.,    Death   of.     Portrait 223 

X'arshall.    II.    F.    (Standaidization    of    Electileal    Ap- 
paratus)     291,292 

Partv-line  Rates  in  New  England  30d 

Patentability  of  Methods  or  Processes 164 

I'alcnt   and   Trademark   Conference,   The   Brussels....    65 

PalcTit    Insurance 104 

Patent     Litigation,     Electrical.         By     Charles     A. 

Brown     9.    10 

Patent  Office  Report  for  1900  Ill,  114,  130 

Patent  Office  Requirements   119 

Patent  Office,   Thomson  ai-d  Weston  Instrumenls   In 

Interference    in    the    99 

Patent   Record,    Illustrated.    Electrical 

27,  28,  43,  44.  59.  60.  75,  76. 

92,  106.  107.  108.  123.  124.  140,  15S,  175,   176,  191.  192,  215, 
216    232,  247,  248,  263.  264.  279,  280,  295,  296,  311,-312.  327. 
328,  347.  348.  367.  368,  383,  384,  401,  402,  419,  420.  435.  436,  452 
Poarnc,    Frank   D.    (Electrical   Disturbances   ou   Tele- 
phone   Lines)     447 

Pearne    Printing   Telegraph    System 128 

Peck,   Ferdinand.    (Significance  of  the  Paris  Exposi- 
tion)         15 


10 


Pennsylvania    and    Vicinity,  -  Independent    Telephone 

Consolidation    in    170,  272 

Pennsylvania,  Remarkable  Street-railway  Legislation 

in.     (Editorial)    426 

Pensiouiug    of    Electileal    Employes 98,    99 

People's  Telephone  Company  of  Detroit 11,  151,320 

Peoria    Electrolysis    Case 390,    393,  b94 

Perkins  and  Bryant  Companies  Said  to  be  Absorbed.  29S 
Perkins,   Frank   C.    (Alternating-current  Development 

in   Austria.     Illustrated)    1::5,    126,  127 

Perkins,  Frank  C.  (Glasgow  Municipal  Electric  Plant. 

Illustrated)     64,    65 

Perkins,  Frank  O.    (New  Central  Station  at  Cologne, 

Germany.     Illnstra-ed)   334,  335 

Perkins,    Frank    C.    (New    Railway    Power   Plant   at 

Basel,    Switzerland.      Illustrated)    217,    21S,  219 

Perkins,    Frank    C.        (Polyphase    Electric    Traction 

Abroad.      Illustrated) 113 

Perkins,    Frank    C.    (Progress   at    the   Pan-Ajnerican 

Exposition.     Illustrated )    22 

Perrme,  Dr.  F.  A.  C,  ou  Electrical  Development  in 

California    305 

Personal.     (Notes)    25,   26, 

42,    57,    58,    74,    90.    106,    121,    122,    ISS,    155,    173,    190,    214, 
230,  246,  262,  278,  294,  309,  326,  345,  3.S2,  399,  400,  41«,  434,  449 
Phase  Indicator,  Clarke  Syuchromism  and.    (Institute 

Conversazione)    266 

Phelon  and  Ryan's  Radiographing  of  Alternating-cur- 
rent  Waves.    (Institute   Conversazione)    266 

Philadelphia,  Automobile  Show  at  HI 

Philadelphia  Electrical  Bureau,  Annual  Statement  of  218 
Philadelphia,    Independent    Telephone    Situation    in...  410 

Philadelphia-New  York   Electric  Railway   292 

Philadelj)hia,    Street-railway   Situation,    The 423,443 

Philadelphia,  Traction  and  Lighting  Consojidation  in 

.363,  36 1 

Philippine    Tariff,    Proposed 15,  188 

Philippines.    Automobiles    in    the.    (Editorial) 98 

Philippines,  Electrical  Possibilities  iu  the.    (Ediiorial)    50 

Philippines,   Line  Construction   iu  the 78 

I'hilippincs,  Mica,  ZJuc  and  Copper  in  the.    By  H.  G. 

Mayse    112 

Philippines,  Moros  Country  of  the,  Electrical  Pros- 
pects iu  the   446 

Philippiues,  Some  Improvements  Needed  in  the.    By 

G.   D.   Rice 

Philippines,    Woods   of  the,   lor  Electrical  Purposes. 

By  It.  G.  Mayse.    Illustrated  62,    63 

Photograph,    Large,    Taken    by    Electrically    Ignited 

Flashlights     39 

Photometric  Value  of  Arc  Lamps.    Illustrated.      (Na- 
tional  Electric   Light   Association).. 352,   353,  354,   3(5,447 
Picture    Telegraph,    Palmer    and    Mill's.       (Institute 

(.;ouversazione).     Illustrated   265 

Pierce,  Richard  H.    (The  Electric  Light.    Illustrated) 

5,    6,      7 

Plante  Battery  Plate,  New.    Illustrated 315 

Platinum,    Scarcity    of.     (Editorial)    426 

Pneumatic-tube    Mail    System,    Electrically    Operated, 

Recommended  for  Chicago    40,    41,    47 

Pole-climbing  Contests  of  Signal-service  Men,  Illus- 
trated      143 

Pole  Line,  New  Niagara.    Illustrated 45 

Pole  Lore 403 

Poles,   Condition  of.   Telephone  Company  Liable  for..  40/ 
Poles,  Electric-wiriug.  Anchors  for,  Holding  Capacity 

of.    By    R.    C.    Carpenter.    Illustrated 152 

Polyphase    Electric    Traction    Abroad.    By    Frank    C. 

Perkins.      Illustrated    ' 113 

Polyphase  Generators,  Design  of 27o 

Polyphase  Plant  of  the  Commonwealth  Electric  Com- 
pany, New.    Illustrated  29,  30,  31,  32,  33,    34 

Popular  Notions  as  Hmdrances  to  Electrical  Prog- 
ress. By  Albert  Scheible.  (Chicago  Electrical  Asso- 
ciation)     115 

Porto  Rico,  Government  Telephone  System  in 377 

Porto  Rico,  The  Telegraph  iu   340 

Potential    Club    at    Sioux    City 305 

Potomac,  Great  Falls  on  the,  Waterpower  Develop- 
ment   of    203 

Puulsen's    Telephonograph.     (Institute    Conversazione)  265 
Power  and  Lighting  in  the  Chicago  Inter  Ocean  Budd- 
ing.    Illustrated   421,  422 

Power  Development  on  the  James  River  at  Richmond, 

Va.     Illustrated    141,    142,  143 

Power  Distribution  from  Central  Stations,  Apparatus 
for.    By   Charles   F.    Scott.    Illustrated.       (Franklin 

Institute)   215,  276,  290,  291 

Power,   Electric,   in   Cudahy   Packing-house  Plant  at 

Kansas   City.     Illustrated    297,  298 

Power  House  for  the  Lake  Street  Elevated  Road....    45 
Power  Plant  of  the  McCormick  Twine  Mills.    Illus- 
trated     109.   110,  111 

Power  Plant  of  the  Northwestern  Elevated  Railroad. 

Illustrated    249,    250,  251   . 

Power  Scheme,  Large  Australian 45 

Power,   Steam-generated,   Long-distance  Transmission 

of    323 

Power  Supply  for  General  Electric  Company's  Shops.  226 
Power,  The  Cost  of.    By  C.  S.  Brown.    (Engineering 

Association    of    the    South)    127,128 

Power    Transmission,    Electrical,    Problems    of.       By 

William    Gilbert    Irwin    187 

Power    Transmission,      (Notes)    

74.  156,  190,  191,  214,  231,  311,  346,  3S3 

Power  Transmission  Plant  in  Sumatra,  A.  Illus- 
trated     317 

Power  Work,  Alternating-current.  By  T.  P.  Gay- 
lord    321,  322 

Practical  Line  Construction.  By  I.oren  W.  Bureh. 
With  discussion.    (Northwestern  Electrical  Assocla- 

Practicai  Side,  The,  of  the  incandescent  Lamp.  By 
Francis   W.    Willcox.    Illustrated.    With   discussion. 

(National    Electric    Light   Association) 

; 372.   373.   377,    378,  379 

Present  Condition  of  Wireless  Telegraphy.    By  George 

W.    Roosevelt.    (U.    S.    Consular    Report) 2U,  212 

Press  Club  Excursion,  Electrical  Feature  of 397 

Printing,    Electric.    By    H.    B.    AVren    65 

Printing  Telegraph   System.   Pearne   128 

I'rintlug  Types  and  Eyesight.    (Editorial) 98 

Private  Corporations.  Municipal  Ownership  Versus. 
By  Thomas  D.  Miller.    (Southwestern  Gas,  Electric 

and  Street  Railway  Association)   380 

Processes   or   Methods,    Patentability   of 164 

Publications.      (Notes)    27, 

42,  58,  59,  74,  91,  106,  122,  139,  156,  174,  190,  214,  231,  24fi, 
262,  278,  279,  295.  310.  326,  346,  366,  3t>'3,  400,  401,  418,  434,  451 
Public    Supply    of    Electricity,    Methods    of    Charging 
for.    By   W.   W.    Lackie.    Unstitutlon   of   Electrical 

Engineers)    287 

Public   Telephone   Service    203 

Public  Use  of  an  Invention   212,  213 

Pump,  Smlth-Vaile  Direct-acting  Pressure.  Illus- 
trated       87 

Pumping  Outfits,  Wagner  Electric.    Illustrated 364 

Pumpelly,  J-  K.    (Some  Notes  on  the  Copper-cadmium 

Storag'e    Battery)     303 

Pumpellv,   J.    K.    (The   Development   of  the   Storage 

Battery)    319 

Pupin.  M.  I.,  Ph.  D.  (Wave  Transmission  over  Non- 
uniform Cables  and  Long-distance  Air  Lines.  Illus- 
trated)     r. 134.    135.    1-19.   150,    163,169 

Pupin  Patents  Sold  lo  American  Bell  Couipany 52 

Pupin's,  Prof.,  Invention  in  Sweden,  An  Opening  for. 

(Editorial)    •••• -'36 

pLipin's    Improvement    in    Long-distance    aelephony. 

(Institute  Conversazione)    2od 

Pupin's  Telephone  Patents.    (Editorial)   130 

Purdue   Annual   Inspection   Trip    
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Queen  Citv  Telephone  Company  of  Buffalo,  Franchise 

Application   of  the    42S 

Queen  Victoria,   Death   of.    tKditorial)    66 


Racine,  Wis.,  Independent  Telephone  Exchange  in..  39S 
KadioaraphiuiT    of    Alternating-current    "Waves,    Ryan 

and^Phelon's.    ilnstimte  Conveisazione)    266 

Rae.    Frank    E.    (Development    of    Electric    Tniction. 

Illustrated)    6,      7 

Railroad  Without  Agents,   Telephones  for -Jlo 

Railway  Cars,  The  Lighting  of.    By  George  D.  Shep- 

ardson     342 

Railwav    Power    Plant,    New.    at   Basel,    Switzerland. 

By   Frank  C.   Perkins.    Illustrated 217,  218,219 

RaiWar  Projects  of  Tom  L.  Johnson. 77 

Railroad  Service,  The  Telephone  in.    By  E.  A.  Chen- 

crv.    {St.   Louis  Railway  Clvib)   36 

Raiiwav  Train  Lisrhtins  by  Electricity 24 

Rapid  Transit  in  Boston  179,  227 

Rapid  Transit  Problems  in  Cities     (Editorial) 1S2 

Rapid   Transit   Trains,   Speed  of   ..431 

Rasch    Rare-oxide    Arc    Lamp 316,  SIS 

Rate    of    Discharge    of    Batteries    in    Electric-vehicle 

Work.    Bv    Thomas    J.    Fay 351 

Rate  War   in   Montreal   3S0 

Rate   War   Predicted   in   Denver    314.  379 

Rates,   Increased.  Bell  Company  of  Canada  Asks —  240 

Receiver.   Murdock   "Solid."     Illustrated   207 

Receiver,    Xew    Watch-case.       (Electrical    Appliance 

Companv).     Illustrated  101 

Recorder,  Electrical,  for  Dexterity  and  Muscular  Ac- 

tivitv 164 

Recording  Alternating-current  Waves,   An   Apparatus 

for.      By    Frank    A.    Laws.    Il'ustrated.    (American 

Academv  of  Arts  and  Sciences) 12S 

Rectifier.  Ferranti.  The  Development  of  the.  By  W.  E 

Warrilow.     Illustrated    438,  439 

Reid.    James    D..    Death    of.    Portrait 300 

Reist.  H.  G.  (Blue-printing  by  Electric  Light.  Il- 
lustrated)     ^23 

Relav.  Telephone.  Storv  from  Ohio 37 

Removal  of  Poles  and  Wires  from  Streets.  (Editorial)  34 
Renewals.  Incandesceut-lamp.  Should  Central  Stations 

Furnish.  Free?    By  C.  A.  Vallette.    With  discussion. 

(Illinois  State  Electric  Association) 234,235 

Rcpea<-er    System.    The    Guarini.    for    Wireless    Tele- 

sraphv.    Bv    A.    Frederick    Collins.    Illustrated.. 404,  ¥5 

Review*  of   the   Year  1900.    Electrical 12 

Kevnolds   Elevator   Patent   Upheld 236 

Reynolds    Manufacturing    Company's    Modern    Sign- 

^anip  Commutator.     Illustrated   340 

Rheostat.    Great,   at  Pan-American  Exposition.    Illus- 

irated     330,  331 

Rice.  G.  D.  (Some  Improvements  Needed  in  the  Phil- 
ippines)        10 

Richmond,   Va.,  James  River  at.  Power  Development 

on   the.    Illustrated    141,   142,  14S 

Richmond.    Ya..    Telephone   Situation   in 428 

Riparian  Rights,  Waterpower  Privileges  as 144 

Roar    of    Niagara.    Telephoning    the.    Illustrated 40j 

Rochester     N.    Y.    (Correspondence) - — 41,    73,    S9 

Rochester    N.   T.,   Electrical   Situation   in 236 

Roentgen  Society  of  the  United  States.    (Meetings  and 

Papers)  -.■••;    21 

Rochester   Telephone    Company's   Tart    Circular 305 

Roosevelt,  George  W.    (Present  Condition  of  Wireless 

Telesraphv)     211,  212 

Rowland.    Henry    A..    Prof..    Death    of 271,286 

Rubber  in  Guatemala  and  Mexico  33 

Rural  Telephone  Rates,  Uniform.  Wanted  In  Indiana  376 

Rural  Telephone.  Value  of  the 213 

Russia.    Power    Transmission    in.    (Editorial) 302 

Russia.  Swedish  Telephone  Concessions  in S5 

Russian  Tariff  Dispute.    (Editorial)    130 

Russian  Tariff  on  Dvuamos,  New  227 

Rvan  and  Phelon's  Radiographing  of  Alternating- cur- 
rent   Waves.    (Institute    Conversazione)    266 

Rvan.  H.   J..   Prof.,   on  Polyphase  Generators 275 


Sabin.    John    I.    Portrait. 304 

Sabin's.   John   I.,    Comins  to   Chicago 2SS.   304,320 

Safeguarding  the  Mails  by  Electricity.    Illustrated. .  219 

Salvador,   Electrical  Duties  In S9 

Sargent      Company's      Tropenas      Cast-steel      Shop 

Wrenches.     Illustrated    259 

Scheible.  Albert.    fPopular  Notions  as  flindrauccs  to 

Electrical    Progress)    115 

Schuchardt.    R.    F.    Portrait 370 

Scientific    Men    as   College  Presidents.    (Editorial) 390 

Scott,  Charles  F.    (Apparatus  for  Power  Distribution 

from  Central  Stations.  Illustrated).... 27'..  270.  290.  291 
Scott  Emergency  Disconnecting  Switch.  Illustrated.  305 
Search.   Mr.,  Reviews  A  Tear's  Industrial  Progress. 

(Editorial)     40S 

Searchliffht,   Carlisle  &  Finch  Navr.    Illustrated 322 

Searchlight     Displays     at     Niagara,    Illustrated.    Bv 

Orrin    E.    Dunfap 202.  2S5 

Searcy    Needs    an    Electric-light    Plant.    By    W.     C. 

Dusan.    (Communication)    SI 

Sedaiia.  Mo..  Independent  Telephone  Exchange  in...  396 

Seelv   Multiple-switchboard    Patent   Decision 42.S 

Sewall's   Falls.    Changes   at 316 

Sewing-machine  Motor.  General  Electric.  Illustrated.  306 
Sewing-machine    Transmitter,    Parason.    Illustrated. .  307 

Shanghai.    Telephone    Exch.an-e    in.    Illustrated 3?S 

Sheerin,  S.  P..  on  Indiana  Telephone  Development...  305 
Sheerln.    S.    P.    (Village    Exchanges    and    Farmers' 

Lines)     430.  431 

Sheldon's       "Dynamo-electric      Machinery."         (Book 

Table)    131 

Shepardson,    George    D.    (The    Lighting    of    Railway 

Cars)     ' .342 

Shoppers*    Telephone   Exchange     in     Chicago.     Illus- 
trated     388 

Sidder  Company.  The  A.  .L.   of  Chicago 199.  447 

Siegrist  Automatic  Lubricating  System.    Illnstrated..  341 

Siemens.     Ernst    Werner.    Portrait     1.      9 

Sism-Iamp   Commutator,   A  Modern.    Illustrated 340 

Sign  Receptacles  and  Attachments,  Brewster.    Illus- 
trated     274 

Sign  Work.    Hinh-potentlal  Discharges   in.    By   Orrin 

B.    Dnnlap.    Illustrated    253 

Sienalphone.    Yurirae-      IH'istrated    289 

Signal-service  Men,  Pole-climbing  Contests  of.    Illus- 
trated     143 

Sioux  City,   Iowa.  Potential  Clnb  at SOo 

Sionx  City,  Telephone  Trouble  in 256 

Sky.    Cloudless,    Lightning    from    a.    By    Charles    E. 

Asheraf t.   Jr 131 

Slabv.  Professor.  What.  Says 119 

Smeitins  and  Refining  Combination 252 

Smith    &    Hemenwav's    (Ferguson)    Adjustable    Lamp 

Bracket.     Illustrated    432 

Smith  &:  Hemenway  Insulated  Plyer.  Illnstrated...  340 
Smith  &  Hemenway  Lineman's  Plyer.  Illustrated...  274 
Smith    &r    Hemenwav's    Swedish    Sute-grip     Climber. 

Illustrated     207 

Smith  ComDanv's   (S.   Morgan)   Tnrbines  in  a  Mining 

Plant.     Illustrated    395 

Sinith-Vaile    Combined   Waterwheel     and     Generator 

Set.     Illnstrated   151 

Smith-Vaile     Direct-acting     Pressure     Pump.      Illus- 
trated        S7 

Smifh's    Incandescent-lamp    Adiuster.      Illustrated —    18 
Smoke    Problem,    Unique    Solution    of  tlie.    Proposed. 
(Editorial)     285 


Snake   River,   Pow^er  Development  on   the 33 

Snow,   Walter  B.    (Application  of  Mechanical  Draft 

to    Stationary    Boilers.      lUustraitd)    118,119 

Societies   and   Schools.    (Notes)    

26.    42.    59.    75,    91.    122.   1S9.    156,    191.    214, 

231,  246,  262.  279.  310,  326.  346,  366,  367,  3i:3.  401.  41S.  434.  4-0 

Society    of    Arts.    (Paper) 434,    425,432 

Sound,    Transmitting,    Under   Water 4Q,  -92 

South  Africa,  The  Electrical  Engineers  (R.  E.)  In. 
By  Lieut. -Col.  R.  E.  Cromptou.  Illustrated.  (Insti- 
tution  of   Electrical   Engineers)    46,    47 

South    Side    Elevated    Railroad,    Express   Service   on 

the   252 

South,  the,  Ohio  and.  Telephone  Connection  Between  170 

Southern     Developments.    (Correspondence) 

73.  137.  1S9,  213.  261.  277.  308.  3!4.  365.  39S.  399,  44S 

Southern    Ohio    Independent    Telephone    Association..    69 
Southwestern   Gas,   Electric  and  Street  Railway  As- 
sociation.   (Convention  at  Houston,  Texas.  Aprl  19 

to  22,  1901) 218,  337.  339,  340,  341.  342,  380 

Space   Telegraphy   for  200   Miles 119 

Space  Telegraphy  in  Germany   22 

Space   Telegraphy.    (Notes)    

74.  75.  157.  191,   310.   311.  346.  367.  383.  451 

Spark  Experiments,  Andrews'.  (Institute  Conversa- 
zione).     Illustrated    2G6 

Sparking,  A  Case  of.  By  P.  H.  Hull.  (Communica- 
tion)     112 

Sparking  Pluir,  Crest  Gas-engine.    Illustrated 340 

Speed   of   Rapid   Transit   Trains 431 

Spies    Bug-proof    Bell.    Illustrated 291 

Springville,   N.  Y.,   Independent  Telephone  Exchange 

396 
397 
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St.  Joseph-Kansas  City  Railways.  Projected... 

St.  Lawrence  Power  Company's  Power  Development 
at  Massena.   N.   Y.    Ulnstrnted    79. 

St.  Louis,  Mercantile  Electric  Company  of.  Illus- 
trated      

St.    Louis    Railway    Club,    {greetings    and    panersl  — 

St.  Lonls.  Street  Lighting  in.  By  Henry  H.  Hum- 
phrey. Illustrated,  (Engineers'  Club  of  St.  Louis) 
ISO. 

Standard  Candlepower  of  Incandescent  Lamps.  (Na- 
tional   Electric    Light    Association) 

Standard  Howler  for  Telephone  Exchanges.  Illus- 
trated      

Standardization  of  Electrical  Apparatus.  By  H.  F. 
Parshall 291, 

Standardizing     Street-railway     Equipment 30), 

Stanley  Transformer  Decision.  By  T.  J.  Johnston. 
(Communications)     361, 

Stanley  Transformer  Decision.  By  Charles  A. 
Brown.      (Communication)    ". 

Stanley    Spherical-coil    Wattmr-ter.     Illnstrated 

Star  Paint  Pump  for  Power  Houses.    Illustrated.... 

Station  Load  Diagram,  A.  By  C.  R.  Van  Trump.  Il- 
lustrated.     (National    Electric    Light    Association) . . 


354, 


Steam   and   Electric   Railroad   Crossings....        ___ 

Steam-boiler    Efficiency.    By   William    Kent 

Steam-engine   Builders.    Combination   of.    Proposed... 

Steam-generated  Power,  Long-distance  Transmission 
of     

Steam  Turbines.  (Discussion  of  paper  by  Francis 
Hodgkinson  before  the  Engineers'  Society  of  West- 
ern   Pennsylvania)    

Steel   Trade  Combination,   Gigantic 119.  144. 

Stephenson,  G.  W.  (An  Opening  In  Cottonwood 
Falls)     

Sterling    Renewable    Fuses,    Illustrated 

Stevens'    "Copper  Handbook."    (Book  Table) 

Stewart    Combination    Gas    Furnace.    Illnstrated 

Stewart  Gas  Blast  Furnace  for  Treating  Magneis.  Il- 
lustrated     

Stilwell-BIerce  Turbine  Plant  In  Northern  California. 
Illustrated     

Stombaugh   Guy   Anchors.    Illustrated 

Stone.  George  N.,  Death  of 

Storage   Batteries  at  Institute  Conversazione 

Storage  Batteries  in  Electric-vehicle  Work,  Rate  of 
Discharge  of.    By   Thomas   J,   Fay... 

Storase  Battery,  Copper-cadmium,  Some  Notes  on 
the.     By  J.  K.  Pnrapelly 

Storage  Battery,  Edison's  New.  (English  Patent). 
Illustrated     

Storage   Battery,    Edison   at   Work   on   a   New 

246.    ^54.    274, 

Storage  Battery,  Edison,  Divergent  Views  on  the. . 
371,   372, 

Storage   Battery.    Internationa  1     Illustrated    

Storage  Battery,  The  Development  of  the.  By  J.  K. 
Pumpellv     

Storage  Battery,  The  New  Edison.  By  Arthur  E. 
Kennellv.  Illustrated.  (American  Institute  of  Elec- 
trical   Engineers)    360,   361. 

Storage   Battery,   The   Exlde   Automobile '. 

Storm  Damages  Overhead  Wires 

S(orm,   Severe,   in   Ohio 

Street  Lighting  in  St.  Louis.  By  Henry  H.  Hum- 
phrey.    Illustrated.     (Engineers'  Club  of  St.  Louis) 

Street-railway   Current.   EscaninGf.   in   Indianapolis 

Street-railway   Development  in  New  York 

Street-railway    Equipment.    Standardizing ^300, 

Street-railway   Feeders  to  Go  Underground 

Street-railway    Regulations    in    Lipsre    

Street-railway   Ticket   Fraud   in   Washinston 

Stromberir-Carlson  Company  Secures  Detroit  Tele- 
phone   Contracts    

Strombercr-Carlson  Telephone  Manufacturing  Com- 
pany.   Expansion    of    the 

StroDg   Telephone   P.atent    Suit 117, 

Strowger    Automatic    Telephone.    Illustrated ....... 

Slurtevant  (B.  F.)  Company.  New  Shops  of.  Illus- 
trated     

Str.rtevant  Motor  for  Fan  Driving.    Illustrated 

Submarine    Boats    

Submarine-cable  Working  of  the  Eastern  Telegraph 
Company     

Suburban'  Telephone   Service   Near   Columbus.    Ohio.. 

Sullivan.  M.  C.  Corporal.  Trophy  Won  by.  in  Pole- 
climbing   Contest.    Illustrated    

Sumatra.  A  Power-transmis.'Jion  Plant  in.  Illus- 
trated     

Snmmerfield.  R.  D.  (Electric  Light  for  Small 
Houses)     

Sun.  Theory  of  Electric  Discharges  on  the.  (Edito- 
rial)  

Superlatives    in    Glasgow.    (Editorial) 

Suspended    Railway,    Elberfeld-Barmen 

Swedish-American     Multiple     Switchboard 19, 

Swedish  Telephone  Concessions  in  Russia...; 

Switchboard.    Ericsson    Multiplp.    Illustrated 

Switchboard.   ^lultlnle.    Seely.    Patent  Decision 

Switchboard,    Swedish-American    Multiple    19, 

Switch,  College  Citv  Electric  Clock.    Illustrated 

Synchronism  and  Phase  Indicator,  Clarke.  (Institute 
Conversazione)     

Synchronous  Conveners.  By  W.  E.  Goldshoroush. 
With  discussion.  (Northwestern  Electrical  Associa- 
tion)      SG.    102. 

"Synthetic    Coal" 

Syntonic  Wireless  Teleeraphv.  Bv  Gngllelmo  Mar- 
coni.   Illustrated.    (British  Society  of  Arts). 424.  423. 
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Telegraph,  Baudot  Tvne-printlng.   in  Europe 2.?5 

Telegraph  Inventors,  The  Field   for 142 

Teleirraph.    (Notes)   ....27.  74.  156.  157.  190.  214.  2-16.  346,  151 
Telegraph    Rates   Between    Chicago    and   Milwaukee, 

Reduced     431 

Telegraph   Surveying,   A  Queer  Mistake  in 112 


Telegraph    System,    Printing,    Pearne 128 

Telegraph     Systems,      Government       Ownership      of, 

Thomas   F.    Clark   Speaks   of 198 

Telegraphs,  Goverument,   A.   B.  Chandler  on 178 

Telegraphs  in  the  British  Empire,  Government- 
owned     39 

Telegraphy.  The  Omnigraph  for  Teaching.  Illus- 
trated      274 

Telephone,    A,   for  Every   Household.    (Editorial) 146 

Telephone   Apparatus,    Columbia.    Illustrated 415 

Telephone  Apparatus,  Lambert  Schmidt.    Illustrated.  429 
Telephone  Apparatus  Wanted.  By  George  A,  Hughes. 

(Communication)     243 

Telephone   Bracket,   Griggs.    Illustrated   396 

Telephone,  Commou-batterv,  Couch  &  Seeley's.  Illus- 
trated      133 

Telephone  Company  Liable  for  Condition  of  Poles...  407 

Telephone    Companies,    New.    (Notes) 

S4.    101.    133.    170,    24t.   273.   339,445 

Telephone  Companies,   Duty   of,   to  Protect   Patrons 

Against    Lightning    321 

Telephone  Competition   in   Cliicago,   Proptised 

'. 1.S5.     209.     37G.  444 

Telephone  Connection  Between  Ohio  and  the  Sooth..  170 
Telephone    Contract,    British,    Secured     by   Western 

Electric   Company    272 

Telephone   Equipments,    Hotel.    Ericsson.     Illustrated  207 
Telephone     Exchanges.     Automatic,     Defended.       By 
Eastern    Automatic    Telephone    Company.    (Commu- 
nication)      243 

Telephone  Exchange  in  Indiana,  First.    Illustrated..  196 
Telephone-exchange  Management,  Room  for  Improve- 
ment  in.     By   R.   M.    Lock  wood 242 

Telephone    Extensions    and    Improvements.    (Notes). . 

69.     305,  377 

Telephone  Girl's  Usefulness,  One  Aspect  of  the.  (Ed- 
itorial)      204 

Telephone.  Haines  &  Noyes  Intercommunicating.  Il- 
lustrated     '. 23,    24 

Telephone  Instruments,  New,  Central  Telephone  and 

Electric    Company's.       Illustrated 394 

Telephone    Installations     on     Shipboard.    (Editorial)..  204 
Telephone  Liehtnin^-arrester  Case.   WTiite.   Decided..  414 
Telephone      Line      Construction      In      Atlanta.    Illus- 
trated      19S,  199 

Telephone    Lines.    Electrical    Disturbances    on.        By 

Frank    D.    Pearne    447 

Telephone    Manufacturers   and    Dealers.    (Note.s) 

26.    37,    52.   69.   101.  117,   151.   172. 

1.^.  212.  241.  256.  289.  305.  321.  339.  362.  377,  401.  418,  429,  445 

Telephone   Men.    (Notes) 101.   304,    321.   339,   362,377 

Telephone    News,    General.    (Notes) 

69.   85.  101.   133,  151. 

172,  185,  212.  225.  240.  ^6.  273.  289.  321.  339,  377.  400.  429.  445 

Telephone  Newspaper  in   Budapest,   The 272 

Telephone  of  Other  Days,   The.    By  O.  M.  H 205,  206 

Telephone    Practice    Discussed 170 

Telephone    Practice,    Independent,    In     Duluth     and 

West  Superior.    By  J.  C.   Crowley,  Jr 206 

Telephone    Operator    Sup"^   for    Dm:iagps 444 

Telephone  Rates  in  Mississippi,   Regulation  of ,..    52 

Telephone  Rates.  Uniform  Rurnl.   Wanted  in  Indiana  3"G 

Telephone  Relay   Story  from   Ohio 37 

Telephone  Removal,   Legal   Aspects  of 386 

Telephone  Servire.   Suburiian.   near  Columbus.   Ohio..  133 
Telephone    Service,    Independent,    in    Erie,    Pa.,    and 

Vicinity.     Illustrated    159,   160,161 

Telephone    Service,    Public ^3 

Telephone  Signaling  Devices,  Garton-Danlels.  Illus- 
trated      150 

Telephone  Situation  in  Sllchigan.  The  Present.  Bv 
J.  B.  Ware.  (Michigan  Independent  Telephone  As- 
sociation)      171 

Telephone,    Strowg-er   Automatic.    Illustrated 429 

Telephone  Switchboards,   Large.     By  F.  Hemenway. 

(Communication)     256 

Telephone  System.  Centurv  New  Centra  I -battery.  Il- 
lustrated      414 

Telephone   System,   Globe   Automatic.    Illustrated 209 

Telephone   System,    Government,    in  Porto  Rico 377 

Telephone   System,   Prosperous  Farmers* IS 

Telephone,   Telegraph  and  Cable  Company's  Affairs.. 

85.    203.    223,240 

Telephone.    The.     In    Railroad      Service.     By    B.    A. 

Chenery.    (St.   Louis   Railway   Club) 36 

Telephone  Tolls.  Payment  for.  Power  to  Enforce 212 

Telephone   Train    Dispatching    132.195 

Telephone   Valuations  In  MIchiean 84 

Telephones.    Auxiliary,    in    Chicago 20 

Telephones  for   Railroad  Without  Agents 415 

Tclpphon'niT    the    Ro!ir    of    Niacara     Illustrated 4^5 

Telephonosraph,  Poulsen's.  (Institute  Conversa- 
zione)     265 

Telephony.    Lookwood    on    225 

Telephony,    Long-distance,'  Pupin's    Improvement  in 

(Institute   Conversazione)    265 

Telephony.    Wireless.    Experiments    in €9 

Terminal    Head   and    Casing.    SEoon.     Illustrated 414 

Terre  Haute.   Citizens'   Telephone  Equipment  In Ifll 

Tesla  Criticised   by   Professor  Holden.    (Editorial)...  222 

Tesla's  Experiments  at  Institute  Conversazione 265 

Te.sla  Has  a  Message  from  the  Stars 33.  166 

Tesla's   Twentieth-century   Views SB,  166 

Tesla's    Vacuum-tube    Lighting 79,166 

Texas,   Independent  Telephony  in 288 

Third-rail    System   in    Baltimore.    Murphy.    By  B.   C. 

Washington,   Jr.       Illustrated 80,    81 

Third-rail   System   for   Western   Michigan 151 

Thomas.  Judge  J.  M..  Address  of.  as  President  of  the 

Independent   Telephone   Association    409 

Thomson  and  Weston  Instruments  In  Interference  in 

the  Patent   Office   99 

Thomson.    Elihu,    on    "Electricity."    (Editorial) 114 

Thomson's.  Elihu,  Apparatus  at  Institute  Conversa- 
zione      2GS 

Three-cent    Faros    in    Lorain.    Ohio 441 

Three-phase  Railwa.v  in  Budapest.  Ganz 97 

Toledo  Street  Railway  Sold  to  Everett-Moore  Syndi- 
cate      ._ 423 

Toll-line  Agreement   in  Central   Illinois 396 
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A  Century  of  Electrical  Progress. 
By  E.  E.  Fourn'ier  d'Albe,  B.  Sc.  (Lond.). 

If  the  eighteenth  century  was  one  of  political  and 
intellectual  awakening,  the  nineteenth  century  has 
been  emphatically  one  of  physical  and  material 
progress.  It  is  as  if  the  race  of  man,  in  the  first 
glow  of  its  emancipation  and  in  the  conscious 
strength  of  its  maturity,  had  swept  forward  with 
a  mighty  rush  to  conquer  and  subdue  the  material 
universe  by  virtue  of  the  superiority  of  mind  over 
matter.  Future  generations,  in  soberer  moments, 
may  blame  us  for  having  lost  sight  of  other  worlds 
and  more  spiritual  treasures  in  our  triumph  over 
that  material  universe  with  which  our  five  senses 
bring  us  into  contact,  but  they  will  acknowledge  that 
in  pursuing  our  immediate  object  we  displayed  an 
unprecedented  energy,  perseverance  and  sagacity. 

The  field  of  electrical  research  has  been  during  the 
whole  of  the  ccnturj'the  most  fascinating  for  the  man 
of  science  and  the  inventor.  And  rightly  so.  For 
the  results  of  scientific  inquiry  have  increasingly 
shown  that  electrical  phenomena  branch  out  through 
every  department  of  physics,  and  that  the  key  to 
the  problems  of  light,  heat,  chemistry  and  chemical 
physics  must  be  sought  in  the  domain  of  electricity. 

At  the  dawn  of  the  nineteenth  century  we  find 
two  men  looming  large  on  the  scientific  horizon, 
both  Italians,  whose  experiments  were  the  subject 
of  the  liveliest  controversy.  Volta  had  just  dis- 
covered what  he  called  "contact  electricity"'  between 
two  different  metals,  and  Galvani  had  preceded  him 
by  a  few  3'ears  in  discovering  what  he  mistakenly 
supposed  to  be  a  special  kind  of  "animal"  electricity. 
Both  these  philosophers  had  little  to  guide  them 
in  endeavoring  to  explain  and  prove  their  hypothe- 
ses. Electric  theory  was  as  3'et  in  its  infancy,  and 
the  experimental  material  accumulated  was  very 
limited.  Much  had,  of  course,  been  done  since 
Thales.  the  Milesian,  described  the  attractive  virtue 
of  amber,  and  since  Wolimer,  king  of  the  Goths, 
"emitted  sparks  from  his  own  body."  Dr.  Gilbert 
had  discovered  the  "electric  needle,"  a  rod  turning 
on  a  pivot  like  a  compass  needle.  Boyle  had  de- 
vised the  resinous  cake.  Otto  vod  Guencke  had 
discovered  the  first  electric  light,  obtained  by  the 
friction  of  the  hand  on  a  ball  of  sulphur.  Hawksbee, 
in  1705,  obtained  the  first  vacuum  phenomenon,  "the 
mercurial  ohosDhorus."  as  he  called  it.  in  a  Tor- 
ricellian vacuum  over  two  barometer  tubes.  Dufay, 
in  1729,  suspended  a.  baby  by  silk  cords  and  elec- 
trified it.  to  the  great  astonishment  of  a  select  circle 
of  philosophers.  The  French  Academy  conveyed  a 
discharge  through  i2,oco  feet  of  wire  and  an  acre 
of  water  in  the  gardens  of  the  Tuileries.  Franklin 
made  his  famous  kite  experiment  in  1750.  and  in 
1759  Symmer  put  a  black  and  a  white  silk  stocking 
on  the  same  leg.  and  on  pulling  them  off  noticed 
that  they  bulged  out  and  attracted  each  other.  In 
the  year  1800  the  electrician  (if  such  there  were) 
was  in  possession  of  Bennett's  gold-leaf  electroscope 
with  "duplicator,"  Cavendish's  torsion  balance, 
Coulomb's  magnetometer,  Le  Roy's  electric  ma- 
chine with  glass  disk  and  amalgam  cushion,  Wat- 
son's coated  jar  and  Lane's  unit  jar — not  a  bad  cab- 
inet of  apparatus  even  for  a  modern  country  school. 
But  the  whole  field  of  current  electricity  was  practi- 
cally unknown  and  unexplored,  and  Galvani's  frog- 
legs  and  Volta's  pile  of  metallic  disks  were  just  open- 
ing out  the  first  prospect  of  the  great  achievements 
of  the  century  now   closed. 

In  reviewing  the  last  two  centuries,   and  peering 


to  the  latter,  so  that  it  flows  from  one  into  the  other. 
This  action,  when  the  circuit  is  closed  by  means 
of  a  moist  conductor,  generates  a  current,  or  con- 
tinuous circulation  of  this  fluid,  which,  in  accordance 
with  the  direction  indicated,  proceeds  from  the  silver 
to  the  tin  and  thence  through  the  moist  conductor 
back  to  the  silver,  after  v/hich  it  repeats  the  same 
process  by  flowing  into  the  tin." 

The  objection  that  this  would  realize  a  "perpetual 
motion"  had  no  force  at  a  time  when  the  doctrine 
cf  the  conservation  of  energy  was  unknown.  And 
it  must  be  remembered  that,  Volta's  whole  efforts 
were  directed  toward  explaining  away  Galvani's 
"animal  electricity,"  which  the  latter  supposed  to 
account  for  the  jerks  in  a  frog's  legs  when  the  nerve 
was  touched  by  a  steel  knife  in  contact  with  the 
bronze  suspension. 

It  was  Ritter,  the  translator  of  Volta's  work  into 
German,  who  first  pointed  out  the  chemical  action 
going  on  in  Volta's  pile,  and  drew  attention  to  the 
fact  that  the  metals,  in  their  relation  with  "gal- 
vanism," formed  a  series  agreeing  with  the  series 
in  which  the  same  metals  precipitate  each  other 
from  their  salts.  Ritter  denied  contact  electricity 
altogether,  and  the  persistence  of  Volta's  adherents 
in  ignoring  the  chemical  action  led  to  one  of  those 
angry  disputes  which  appear  so  serious  to  the  prin- 
cipal actors  and  so  ludicrous  to  subsequent  genera- 
tions, when  thev  find  out  that  both  were  partly  in 
the  right. 

Meanwhile  Volta's  pile  underwent  rapid  modifica- 
tion and  development.  Volta  himself  substituted 
the  crown  of  cups  and  thus  facilitated  manipulation. 
Cruikshank  substituted  salammoniac  for  the  dilute 
acid  or  alkali.  Wollaston  invented  the  copper  cyl- 
inder, and  Oersted,  in  1818.  used  three  co-axial  cyl- 
inders, the  middle  one  being  zinc. 

The  electrolysis  of  water,  already  accomplished  in 
1789  by  means  of  the  Ley  den  jar,  was  carried  out  by 
means  of  Volta's  pile  very  soon  after  its  invention. 
Nicholson  aiad  Carlisle's  words,  written  in  1800, 
are  worth  quoting:  "Soon  after  commencing  these 
experiments,   Carlisle   noticed  that  when  a  drop  of 


VOLTAIC    PILE  (dawn  OF  THE  NINETEENTH  CENTUEy). 

water  was  placed  on  the  upper  plate,  to  make  the 
contact  more  secure,  gas  was  evolved  at  the  wire 
joining  the  plates.  However  little  there  was  of  it, 
it  seemed  to  me  to  smell  like  hydrogen,  when  the 
wire  was  of  steel.  This  and  other  facts  led  us  on 
May  2d  to  send  the  galvanic  or  electric  current 
through  two  brass  wires  ending  in  a  tube  half  an 
inch  wide  filled  with  fresh  river  water,  the  ends  being 
1%  inches  distant.  One  of  the  wires  of  this  dis- 
charger was  joined  to  the  upper  and  the  other  to 
the  lower  end  of  a  pile  consisting  of  26  crown  pieces 
and  an  equal  number  of  zinc  and  cardboard  disks. 


dufay's  experiment  (eighteenth  century). 


forward  into  the  next,  it  seems  appropriate,  from  the 
electrician's  point-of  view,  to  call  the  eighteenth  cen- 
tury the  century  of  electric  charges,  the  nineteenth 
the  century  of  electric  currents  and  the  twentieth 
(perhaps)  the  century  of  electric  waves. 

Volta  himself  retarded  rather  than  advanced  the 
theoretical  knowledge  of  current  electricity  by  his 
view  concerning  its  nature,  which  was  adopted  by 
all  the  authorities  of  his  time.  That  view  is  best 
given  in  his  own  words:  "In  the  mutual  contact 
of  silver  and  tin  an  action  or  force  is  generated,  by 
virtue  of  which  the  former  yields  the  electric  fluid 


Immediately  a  fine  stream  of  small  air  bubbles  arose 
from  the  point  of  the  wire  connected  with  the  silver, 
and  the  other  wire  end  began  to  oxidize.  *  *  * 
The  whole  quantity  of  gas  evolved  in  the  course  of 
an  hour  and  a  half  amounted  to  two-thirds  of  a 
cubic  inch.  Mixed  with  an  equal  quantity  of  at- 
mospheric air,  it  exploded  on  bringing  a  taper  near 
it.  On  the  first  appearance  of  the  hydrogen  gas  we 
had  expected  a  decomposition  of  water  in  this  ex- 
periment. But  that  the  hydrogen  only  appeared  at 
the  one  wire,  while  the  oxygen  went  into  combina- 
tion with  the  other  wire,  at  a  distance  of  nearly  two 


inches,  surprised  us  conslderablj'.  This  new  phe- 
nomenon is  unintelligible  to  us,  and  seems  to  indi- 
cate some  general  law  of  the  mode  of  action  of 
electricity  in  chemical  processes." 

Ritter  made  the  same  observations  almost  simul- 
taneously, and  devised  the  water  voltameter  in  al- 
most the  identical  form  in  which  it  is  still  currently 
used  for  lecture  experiments.  Simon,  in  1S02,  used 
a  more  elaborate  voltameter,  which  he  called  a 
"galvanoscope/'  and  Humphrey  Davy  not  only  ap- 
plied electrolysis  to  a  large  number  of  chemical 
compounds,   but   insisted   that  chemical   action  was- 


ZAMBONI  S   "PERPETUAL    MOTION 


the  sole  cause  of  the  generation  of  "galvanism"  or 
voltaic  electricity. 

Polarization  was  discovered  by  Gautherot,  who 
noticed  that  when  the  leading  wires  of  a  crown  of 
cups  were  taken  out  and  brought  into  contact,  and 
their  ends  were  pressed  against  the  tongue,  the 
"galvanic  taste"  persisted  for  some  time,  although 
the  cell  was  out  of  action.  Ritter's  experiments, 
undertaken  with  a  view  to  bring  polarization  into 
agreement  with  the  chemical  theory,  led  him  to  the 
construction  of  the  dry  piles  (so  called),  which,  im- 
proved by  Behrens  and  Zamboni,  eventually  caused 
a  sensation,  owing  to  the  alleged  construction  of  a 
real  perpetual  motion  (see  illustration  above)  based 
upon  the  slow  discharge  of  a  dry  pile  by  an  oscil- 
lating pendulum  with  a  conducting  upper  knob. 
Harmless  and  practically  useless  as  the  device  was, 
it  drew  the  attention  of  phi-losophers  to  the  value  of 
the  dry  pile  for  electroscopic  purposes. 

A  new  era  was  begun  in  1820,  when  Oersted  of 
Copenhagen  made  his  classical  discovery  of  the 
connection  between  electricity  and  magnetism.  He 
noticed  that  a  magnetic  needle  was  deflected  by  a 
wire  carrying  a  current,  the  direction  of  deflection 
beng  different  accordingly  as  the  wire  was  above 
or  below  the  needle,  and  the  tendency  of  the  needle 
being  fo  take  up  a  position  at  right  angles  to  this 
wire.  The  impulse  given  to  electromagnetic  re- 
search by  this  discovery  was  powerful  and  far-reach- 
ing. On  September  16,  1S20,  Schweigger  pre- 
sented his  "multiplier"  to  the  French  Academy,  and 
two  days  afterward  Ampere  produced  a  similar  in- 
strument, consisting  of  a  coil  of  wire  containing  a 
freely  suspended  magnetic  needle,  which  he  called 
a  "galvanometer."  This  name,  strange  to  say,  has 
remained,  and  is  at  present  the  only  monument  to 
the  ^name  of  Galvani  which  has  been  retained  in 
current  use.         -^      * 

Ampere's  master  mind,  opce  brought  to  bear  upon 
electromagnetic.  prol51cms,  did"  not  rest  until  he  had 
enriched  experimental  material  by  a  number  of 
classical  experiments,  -  and  science  by  an  electro- 
magnetic theory  which,  though  now  replaced  by 
the  views  of  Maxwell  and  Heaviside,  served  at  that 
time  the  great  purpose  of  bringing  some  order  into 
the  ciiaos  of  multifarious  phenomena,  and  making 
electromagnetic  experiments  amenable  by  mathe- 
matical treatment.  « 

It  was  Ampere  who  defined  the  modern  concep- 
tion of  an  "electric  current"  as  the  flow  of  electricity 
through  a  conductor,  the  direction  being,  for  pur- 
poses of  convenience  only,  assumed  to  be  that  of  the 
positive  electricity.  He  simplified  Oersted's  observa- 
tions by  formulating  the  swimmer  rule,  devised  the 
astatic  combination  of  needles,  and  plunged  into 
that  series  of  brilliant  researches  which  established 
the  science   of  electrodynamics   and  cleared  up  the 
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action  of  currents  upon  currents  and  magnets  upon 
currents.  It  is  not  surprising  tliat  he  was  led  to 
view  this  interaction  as  primarily  due  to  the  action 
of  one  "current  element"  upon  another.  But  this 
view,  originally  introduced  simply  for  mathematical 
convenience,  tended  to  put  an  unreal  conception  in 
the  place  which  should  have  been  occupied  by  the 
real  thin.g,  the  circuit.  The  circuit  was  lost  sight 
of  until  restored  to  its  legitimate  position  by  the 
genius  of  Faraday. 

Oersted's  "electric  conflict"  not  only  gave  rise 
to  electrodynamics  and  galvanometry,  culminating 
in  Barton's  wdieel,  but  it  suggested  Seebeck's  re- 
searches, w^hich  resulted  in  the  discovery  of  thermo- 
electricity, and  indirectly  the  researches  of  Ohm, 
who  noticed  that  the  effect  upon  the  magnetic 
needle  varied  with  the  number  of  thermo-elements 
in  the  circuit,  and  was  affected  in  a  linear  manner 
by  alterin.g  the  length  of  the  wire.  The  original 
form  of  Ohm's  law,  as  announced  in  1827,  was 

where  X  is  the  magnetic  effect,  x  the  length  of  the 
wire  and  a  and  b  constants  depending  upon  the  ex- 
citing force  and  the  "resistance"  to  conduction  ex- 
perienced by  it. 

This  important  discovery  fell  fiat,  until  attention 
was  drawn  to  it  by  Fechner  in  1831  and  Pouillet 
in  1S37.  At  the  present  day  it  forms  the  root  and 
foundation  of  electromagnetic  measurement. 

With  the  year  1830  we  enter  a  period  in  which 
electricity  begins  to  leave  the  philosopher's  cabinet 
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HENRY'S   INTENSITY    MAGNET   (182S). 
[Coanesy  of  the  Scientific  American.] 

and  intrude  itself  upon  the  larger  world,  soon  to 
become  the  mightiest  force  of  civilization.  The 
fourth  decade  of  the  nineteenth  century  is  marked 
by  such  names  as  Faraday,  Henry,  Morse,  Daniell, 
Weber,  Gauss,  Steinheil,  Cooke  and  Wheatstone — 
all  so  many  prominent  landmarks  in  the  history  of 
electrical  discovery  and  invention.  America,  which 
had  been  almost  a  "silent  sister"  since  Franklin's 
kfte  and  lightning-rod  and  two-fluid  theory,  began 
to  take  up  a  position  in  the  front  rank  among  her 
compeers   of  the    older  world. 

The  decade  of  the  thirties  is  marked  by  a  bewilder- 
ing series  of  discoveries,  and  I  doubt  whether  any 
other  decade  of  the  century  has  excelled  it  in  the 
intensity  of  its  pioneering  work.  Michael  Faraday 
had  already  acquired  a  reputation  among  chemists 
by  his  liquefaction  of  chlorine,  and  it  may  be  that 
the  ample  material  available  for  his  use  at  the  Royal 
Institution  in  London  gave  him  a  certain  advantage 
over  his  contemporaries.  But  his  chief  advantage 
was  his  very  limitation  in  the  mathematical  sense, 
combined,  as  it  was,  with  an  almost  Newtonian 
perseverance,  an  unexampled  genius  for  experi- 
ment, and  what  Tyndall  calls  "scientific  imagination." 

Failure  attended  Faraday's  first  attempt  to  induce 
an  electric  current  in  a  wire  by  means  of  another 
conductor  stretched  alongside  it.  Such  attempts 
were  made  in  December,  1825,  and  in  April,  1828. 
As  we  know  now,  the  mistake  he  made  was  to  sup- 
pose that  a  steady  current  would  induce  another 
steady  current,  just  as  a  steady  charge  would  induce 
a  steady  electrification  of  a  neighboring  conductor. 

At  last,  on  August  29,  1831,  he  was  able 
to  make  the  following  record:  "I  have  had  an  iron 
ring  made  (soft  iron),  iron  round  and  seven-eighths 


inch  thick,  and  ring  six  inches  in  external  diameter. 
Wound  many  coils  of  copper  round  one-half  of  it, 
the  coils  being  separated  by  twine  and  calico;  there 
were  three  lengths  of  wire,  each  about  24  feet  long, 
and  they  could  be  connected  as  one  length  or  used 
as  separate  lengths.  By  trials  with  a  trough,  each 
was  insulated  from  the  other.  Will  call  this  side  of 
the  tins:  A.  On  the  other  side,  but  separated  by  an 
interval,  was  wound  wire  in  two  pieces,  together 
amounting  to  about  60  feet  in  length,  the  direction 
being  as  with  former  coils.  This  side  called  B. 
Charged  a  battery  of  lO  pairs  of  plates  four  inches 
square.     Made  the  coil   B    side  one  coil,  and  con- 


IRON  RING  WITH  PRIMARY  AND  SECONDARY  COILS  BY  WHICH 
FARADAY  DISCOVERED   ELECTROMAGNETIC 
INDUCTION   (1831). 
[From  Fleming's  "Alternate-current  Transformer".] 

nected  its  extremities  by  a  copper  wire  passing  to 
a  distance  and  just  over  a  magnetic  needle  (three 
feet  from  wire  ring),  then  connected  the  ends  of 
one  of  the  oieces  on  A  side  with  battery;  immedi- 
ately a  sensible  eft'ect  upon  needle.  It  oscillated, 
and  settled  at  last  in  original  position.  On  break- 
ing connection  of  A  side  with  battery  again  a  dis- 
turbance of  the  needle." 

In  10  days  of  splendid  and  conclusive  experiment, 
Faraday  not  only  discovered  the  law  of  induction 
of  currents,  but  the  facts  of  magneto-electricity  as 
well.  He  "not  only  accumulated  a  mass  of  experi- 
mental results,  but  reduced  the  whole  valuable  store 
of  knowledge  to  one  fundamental  principle  of  ex- 
quisite simplicity,  namely,  that  the  passage  of  a  line 
of  magnetic  force  across  a  line  of  a  conducting 
circuit  generates  in  that  portion  of  the  circuit  an 
electromotive  force,  or  a  force  setting  electri'city,  or 
tending  to  set  electricity,  in  motion."     (Fleming.) 

While  giving  full  credit  to  Faraday  for  his  unex- 
ampled series  of  discoveries,  we  must  not  forget 
that  some  of  his  work  was  independently  performed, 
and  even  anticipated,  by  a  brilliant  young  American, 
Joseph  Henry,  already  distinguished  by  his  inven- 
tion of  the  "intensity  magnet,"  or  modern  electro- 
magnet. He  noticed  that  when  an  electromagnet 
was  excited,  a  momentary  current  was  induced  in 
a  coil  of  wire  wound  round  the  middle  of  its  soft- 
iron  armature.  He  concludes  that  "a  current  of 
electricity  is  produced  for  an  instant  in  a  helix  of 
copper  wire  surrounding  a  piece  of  soft  iron  when- 
ever magnetism  is  induced  in  the  iron,  and  a  cur- 
rent in  the  opposite  direction  when  the  magnetism 
ceases;  also  that  an  instantaneous  current  in  one 
or  other  direction  accompanies  every  change  in  the 
magnetic  intensity  of  the  iron." 

This  language  sounds  so  modern  and  up-to-date 
that  it  is  difficult  to  realize  its  having  been  written 


WHEATSTONE'S  CONTINUOUS-CURRENT  MACHINE  (1850). 

70  years  aeo.  As  a  matter  of  fact,  the  area  of  op- 
erations covered  by  electrical  research  has  become 
so  vast  that  even  the  large  army  of  workers  now 
engaged  in  it  does  not  sufiicc  to  exhaust  the  details 
of  the  phenomena  roughly  sketched  out  before  1840. 
It  is  as  if  a  great  territory  had  been  annexed,-  and 
that  its  detailed  survey  absorbed  all  the  energies 
of  two  generations  of  surveyors.  The  only  fields 
not  touched  upon  by  the  middle  of  this  century 
were  those  of  the  telephone,  the  Roentgen  rays  and 
electromagnetic  waves.  The  study  of  the  last-named 
is  yet  in  its  infancy,  and  their  complete  elucidation 


and  utilization  will  be  one  of  the  most  fascinating 
pieces  of  work  which  av,'ait  the  twentieth  century. 

Among  the  electrical  inventions  which  began  to 
crowd  the  oatent  offices  toward  the  middle  of  the 
century,  the  electric  telegraph  occupies  the  fore- 
most place  in  public  importance.  It  is  true  that  the 
idea  of  utilizing  electricity  for  the  rapid  transmission 
of  messages  was  at  that  time  100  years  old,  for  an 
anonymous  writer  in  the  Scots  Magazine  had  sug- 
gested a  system  of  26  wires  armed  with  pith  balls — 
one  for  each  letter — as  early  as  1753,  and  in  1809  Na- 
poleon could  sneer  at  Sommering's  electrochemical 
telegraph  as  "une  idee  Germanique"  and  go  to  beat 
the  Austrians  with  the  help  of  his  semaphore  tele- 
graph instead.  But  toward  1840  a  rapid  develop- 
ment set  in.  Samuel  F.  B.  Morse  had  been  prose- 
cuting his  arduous  work  for  nine  years  before  he 
obtained  any  recognition  in  America.  In  England 
Cooke  and  Wheatstone  about  the  same  time  intro- 
duced the  needle  telegraph,  and  both  systems  are 
still  in  vogue.  lit  1845  the  first  submarine,  or, 
rather,  sub-aqueous,  telegraph  cable  was  laid  across 
the  Ohio  River,  and  in  1853  Gintl  of  Vienna  first  de- 
vised a  system  of  duplex  telegraphy.  But  both  he 
and  Siemens  and  Halske  neglected  the  capacity  of 
the  cable,  and  transatlantic  telegraphy  only  became 
possible  in  1858,  after  Lord  Kelvin  (then  plain  Will- 
iam Thomson)  had  theoretically  solved  the  prob- 
lems involved  in  the  speed  of  signaling.  Even  at 
that  time,  quadruplex  telegraphy  was  familiar  to 
electricians  as  a  possibility,  but  to  Edison  belongs 
the  credit  of  having  devised  the  first  practical  sys- 
tem of  quadruplex  (or  "diplex")  telegraphy,  which 
increased  the  utility  of  every  line  fourfold.  Since 
then  much  progress  has  been  made.  We  have  the 
multiplex    systems,   including   Kelvin's    intermittent 


baily's  polyphase  motor  (1879}. 

and  Elisha  Gray's  harmonic  multiplex;  and  Mer-' 
cadier's  recent  work  promises  to  increase  the  ca- 
pacity of  our  lines  almost  indefinitely. 

The  telephone,  too,  is  one  of  the  great  acquisi- 
tions of  mankind  which  it  owes  to  the  century  now 
nast.  First  suggested  in  1854  by  Bourseul,  imper- 
fectly worked  by  Reis  in  1S61,  and  finally  perfected, 
accordine:  to  a  new  system,  by  Alexander  Graham 
Bell,  a  Scottish-American,  in  1874,  the  telephone  is 
now  one  of  those  things  which  the  business  world 
cannot  imagine  itself  to  be  without.  Hughes'  mi- 
crophone (1878)  and  Bell  and  Tainter's  radiaphone 
(1880)  mark  further  stages  of  advance,  though  only 
the  former  has  attained  to  practical  importance. 

But  although  the  telegraph  and  the  telephone 
have  probably  influenced  modern  life  more  pro- 
foundly than  any  other  electrical  invention  of  the 
century,  increasing,  so  to  speak,  the  range  of  human 
sight  and  hearing  many  thousand  times,  still  the 
most  stupendous  engineering  activity  of  modern 
electrical  workshops  has  been  concentrated  upon  the 
problems  of  finding  a  substitute  for  oil  and  gas 
illumination,  of  transmitting  energy  to  unheard-of 
distances,  and  of  rapidly  and  safely  conveying  goods 
and  passengers  without  the  tedium  and  cruelty  of 
horse  traffic  or  the  smoke  of  the  steam  locomotive. 
The  dynamo,  from  Pixii's  first  machine  in  1832  down 
to  the  Niagara  generator  of  1893,  has  proved  itself 
one  of  the  most  amazing  and  potent  agencies  ever 
placed  in  human  hands  for  subduing  the  forces  of 
nature.  It  is  impossible  even  to  summarize  the  im- 
mense amount  of  brain  energy  expended  upon  its 
improvement.  Shuttle  winding,  self-excitation,  open- 
coil  working,  multipolar  and  inductor  construction, 
all  these  words  mark  so  many  epochs  in  its  develop- 
ment. And  its  most  valuable  function  has  been  to 
keep  a  mantle  of  brilliant  light  playing  between 
two  carbon  points,  or  to  keep  a  thin  carbon  fiber 
glowing  in   a    little   glass    bulb.     The    arc   and    the 
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incandescent  lamp  may  be  ruinously'  inefficient  from 
the  theoretical  point  of  view.  Thej-  may  in  future 
be  replaced  by  a  Tesla  device  or  a  Xernst  resistance 
or  a  "luminescence  as  of  the  glowworm,"  but  they 
have  for  a  quarter  of  a  century  marked  the  suirmit 
of  human  achievement  in  replacing  "the  greater  light 
that  shines,  by  day"  and  in  defying  the  powers  of 
darkness. 

Such  oroErrcss  could  not  have  been  attained  with- 
out due  regard  to  the  fact  that  "science  is  measure- 
ment." Siemens,  Gauss,  Weber.  Kohlrausch.  Max- 
well, Bunscn,  Joule  and  Kelvin  are  some  of  the 
names  concerned  in  reducing  the  subtle  "electric 
fluid"  to  arithmetic.  "Volt,"  "ampere,"  "watt"  and 
"henry"  are  now  common  nouns  instead  of  proper 
ones,  and  the  ohm,  the  fundamental  electrical  unit, 
has  been  fixed  to  within  a  millionth  part  of  its 
value. 

Had  it  not  been  for  Henry  and  Faraday,  it  is  quite 
possible  that  electrical  progress  might  have  been 
confined  lor  a  much  longer  time  to  the  chemical 
laboratory.  But  though  electrochemistry  has  been 
largely  overshadowed  by  electromagnetics,  its  prog- 
ress has  been  no  less  substantial.  Grotthus'  hypoth- 
esis, put  forward  in  1S05,  has  now  been  replaced  by 
the  ionic  theory  of  Arrhenius,  the  osmotic  pressure 
conceptions  of  van't  Hoff,  and  Hittorf  and  Kohl- 
rausch's  ionic  velocities.  Plante's  epoch-making 
discovery  of  the  secondary  cell  in  i860,  followed  by 
the  work  of  Faure,  Tudor,  Gandini,  Schoop,  Wad- 
dell-Entz  and  others,  has  enabled  us  to  store  up 
what  we  can  now  generate  in  such  lavish  quantities, 
although  'even  now  the  weight  of  storeroom  is  quite 


covcry  of  "  a  new  kind  of  rays"  in  November,  1895, 
the  electron  was  found  to  be  the  body  which  im- 
pinges upon  the  "anti-cathode"  and  sends  out  rip- 
ples of  X-waves  in  all  directions.  When,  in  1897, 
Zeeman  at  last  found  a  connection  between  mag- 
netism and  H.ght,  it  was  found  that  the  orbit  of  the 
electron  about  its  material  center  was  the  thing 
affected  by  the  magnetic  field.  It  is  the  electron 
whose  motions  through  the  ether  generate  the  mag- 
netic field  and  produce  those  waves  which,  since 
Maxwell  foreshadowed  them  and  Hertz  (188S)  dis- 
covered them,  have  emancipated  telegraphy  front 
the  connecting  wire  and  accounted  for  the  secret 
of  the  generation  of  light. 

And  so  we  stand  on  the  threshold  of  the  twentieth 
century — its  bright  promises  and  undreamt-of  pos- 
sibilities. Aerial  navigation,  the  direct  utilization  of 
solar  energy,  the  transmission  of  sight  and  sound 
from  end  to  end  of  the  earth,  communication  with 
other  planets — these  are  some  of  the  many  problems 
awaiting  solution.  And  in  another  hundred  years 
most  of  them   will  possibly  be  solved. 


The  Electrical   Transmission  of  Intelli- 
gence. 

Bv  Kempster  B.  Miller, 
Civilization  advances  not  so  much  by  exchange  of 
commodities  as  by  exchange  of  ideas.  .This  has 
been  true  always,  but  it  is  the  glory  of  the  last 
hundred  years  to  have  brought  into  actual  human 
touch  the  ends  of  the  earth.  The  express  train,  the 
ocean   greyhound,    the    electric   wire    annihilate   the 


jView  m  the  station  of  the  Niagara  Falls   Power  company.     The  dynamo  room  is  426  £eet  long  and  contains  ten  5000-hoisepow 
two-phase  generators  on  vertical  shafts  connected  to  tnrbines.J 
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out  of  proportion  to  the  goods  stored.  Daniell's  con- 
stant cell  (iS.^6j  made  electroplating  and  electro- 
typing  possible,  and  Murray's  graphite  coating 
(1840)  extended  the  range  of  bodies  capable  of  elec- 
trometallurgical  reproduction  to  the  very  flowers 
and  insects. 

But  the  chief  value  of  electrochemical  research 
lies  not  in  its  commercial  applications.  It  is  con- 
tained in  its  bearing  upon  the  theory  of  electricity. 
The  electric  ion,  that  mysterious  combination  of  ma- 
terial particle  and  electric  charge,  has  been  meas- 
ured, weighed  and  followed  through  most  of  its 
devious  transformations,  although  it  is  as  yet  quite 
invisible.  The  ionic  theory,  starting  from  the  dilute 
solution,  has  gradually  invaded  the  whole  of  chem- 
ical phvsics,  until  now  it  plays  the  chief  part,  not 
only  in  liquids,  but  in  solids  and  gases  as  well. 
In  this  process  of  extension  we  have  even  caught  a 
glimpse  of  something  simpler  than  the  ion,  viz., 
the  electric  charge  divorced  from  its  accompanying 
matter,  and  traversing  space  with  the  velocity  of 
light  in  a  vacuum,  or  with  a  velocity  of  a  few  milli- 
meters a  second,  as  it  laboriously  picks  its  way 
among  the  colliding  molecules  of  gross  matter  in  the 
process  of  conduction  through  a  wire.  This  free 
charge,  now  called  the  "electron,"  forms  the  sub- 
ject of  some  of  the  most  brilliant  work  of  Thomson 
and  of  Drude.     When  Roentgen  announced  the  dis- 


barriers  of  time  and  distance  betw"een  man  and  man. 
It  is  with  the  last-named  agency,  the  electric  wire, 
or,  more  specifically,  the  telegraph  and  its  crowning 
refinement,  the  telephone,  that  this  article  has  espe- 
cially to   do. 

At  the  beginning  of  the  century  telegraphy  ex- 
isted in  the  form  of  semaphore  systems,  by  means 
of  which  visual  signals  were  sent  from  hilltop  to 
hilltop  or  from  tower  to  tower.  These  employed 
pivoted  arms,  carried  on  high  posts,  so  as  to  be 
seen  in  clear  weather  for  several  miles,  and  which 
could  indicate  different  characters  by  their  different 
positions.  Many  countries  in  Europe  maintained 
semaphore  lines  between  their  capital  cities  and 
their  most  important  seaboard  towns.  The  longest 
of  these  extended  from  the  Austrian  frontier  to  St. 
Petersburg,  and  included  220  stations.  Under  most 
favorable  conditions  three  or  four  signals  per  min- 
ute could  be  transmitted,  and  in  bad  weather  none 
at   all. 

At  the  beginning  of  the  century  several  electrical 
telegraphs  were  proposed:  they  were  dependent  on 
frictional  electricity  and  required  many  wires  betw'een 
stations.  In  1816  Francis  Ronalds  devised  a  single- 
wire  telegraph,  using  frictional  elcctricitj'.  In  this 
plan  suspended  pith  balls  were  used  at  the  receiving 
end,   by   the   deflection    of  which   the   signals    were 


interpreted.  This  particular  system  is  here  men- 
tioned in  order  to  show  how  little  the  world  ap- 
preciated at  that  time  what  was  in  store  for  it. 
When  Ronalds  submitted  his  invention  to  the  Brit- 
ish government  he  was  told  that  "telegraphs  of 
any  kind  are  now  wholly  unnecessary,  and  no  other 
than  the  one  now  in  use  will  be  adopted." 

The  fundamental  discovery  in  electromagnetism 
was  made  on  July  20,  1S20,  by  Oersted,  and  during 
the  next  few  years  rapid  progress  was  made  in  the 
construction  of,  and  knowledge  concerning,  electro- 
magnets. Ampere  developed  the  magnetic  theory; 
."Vrago  and  Davy  produced  the  first  magnet;  Stur- 
geon further  developed  it  and  called  it  by  that  name, 
and  Joseph  Henry,  in  1827,  showed  how  to  work 
a  magnet  at  the  distant  end  of  a  long  wire.  It  re- 
mained for  Morse,  however,  to  produce  a  practical 
telegraph,  of  which  he  conceived  the  idea  in  1832 
and  made  public  the  working  apparatus  in  1837. 
Morse's  invention,  it  seems  to  me,  stands  on  equal 
footing  with  those  of  Guttenburg  and  Watt,  print- 
ing, the  steam  engine  and  the  electric  transmission 
of  intelligence  being  probably  the  most  important 
steps  in  the  line  of  invention  in  the  history  of  the 
world. 

Morse's  original  idea  involved  a  mechanical  trans- 
mitter, the  message  being  set  up  in  dots  and  dashes 
and  moved  under  a  lever,  which  was  thus  caused 
to  act  on  contact  points  in  the  circuit  in  such  a 
manner  as  to  make  and  break  the  circuit  as  required. 
His  receiver  involved  a  roll  of  paper  tape  moved 
by  clockwork  under  a  stylus,  which  made  dashes  or 
dots  on  the  paper  as  it  moved  up  and  down  under 
the  influence  of  the  electromagnet.  Morse  thought 
that  as  many  as  five  words  a  minute  might  be  trans- 
mitted by  this  method.  It  was  soon  found,  how- 
ever, that  the  messages  could  be  sent  by  hand  and 
received  by  sound.  This  is  the  system  now  most 
universally  employed,  and  a  speed  of  30  words  a 
minute   is   readily   attained. 

In  1858  telegraphic  communication  between  Eu- 
rope and  America  was  first  established,  due  to  the 
indomitable  will  and  courage  of  Cyrus  W.  Field. 
Notwithstanding  the  splendid  success  of  the  land 
telegraphy,  the  authenticity  of  dispatches  over  this 
cable  was  at  first  doubted  by  the  public,  and  it 
was  not  until  certain  important  news  received  by 
cable  was  confirmed  two  weeks  later  by  mail  that 
the  public  faith  was  secured.  This  cable  was,  how- 
ever, defective  and  was  operative  for  only  a  few 
weeks.  In  1865  another  cable  was  laid,  which 
proved  successful,  and  communication  has  been 
maintained  ever  since.  To  Field,  as  financier  and 
promoter,  and  to  Sir  Wiliiam  Thomson  (now  Lord 
Kelvin)  more  than  anyone  else  as  an  engineer,  the 
world  should  pay  tribute  for  the  submarine  cable. 
Innumerable  inventions  have  been  made  for  in- 
creasing the  efficiency  of  telegraphic  transmission 
and  the  earning  power  of  the  wire.  The  various 
duplex  and  quadruples  systems  accomplish  this  re- 
sult by  allowing  the  simultaneous  sending  of  two 
or  four  messages  over  one  wire.  Systems  for  the 
simultaneous  transmission  of  a  much  greater  number 
of  messages  have  been  devised,  but  have  not  come 
into  such  extended  use  as  have  the  quadruplex  and 
duplex. 

The  so-called  machine  telegraphy  promises  much 
in  the  cheapening  of  telegraphic  service.  In  these 
systems  the  messages  are  especially  prepared  to 
adapt  them  to  operate  the  transmitters  automatic- 
ally. They  are  then  run  through  the  transmitting 
instruments  at  enormous  speeds  and  the  messages 
are  automatically  recorded  at  the  receiving  station 
and  afterward  transcribed. 

One  of  these  systems,  invented  by  Messrs.  PoUak 
and  Virag  of  Budapest,  Hungary,  has  sent  100,000 
words  in  an  hour,  or  about  16,500  words  a  minute. 
.\nother  system,  devised  by  Messrs.  Squier  and  Cre- 
hore  of  this  country,  has  attained  a  speed  of  3,000 
words  a  minute.  This  latter  system  uses  a  sinu- 
soidal alternating  current  on  the  line  and  avoids 
sparking  at  the  break,  by  causing  the  times  of 
breaking  of  the  circuit  to  coincide  with  the  times 
when  the  current  in  the  line  is  zero,  i.  e..  when  it  is 
changing  its  sign.  ■  • 

The  recent  development  of  wireless  telegraphy 
has  been  perhaps  the  most  sensational,  though  not 
the  most  important,  event  in  telegraphy  since  the 
invention  of  the  telegraph.  Messages  have  been 
sent  over  distances  of  slightly  over  70  miles  without 
any  connecting  wires.  It  is  also  leported  that  two 
messages  have  been  sent  at  the  same  time  between 
the  same  points  without  interference.  Wireless 
telegraphy  will  probably  have  its  greatest  uses  in 
warfare  and  between  ships  at  sea,  but  it  is  indeed 
hard  to  conceive  that  a  universal  system  of  telegra- 
phy without  wires  will  ever  replace  our  present  net- 
work, expensive  though  it  is. 

■  As  an  indication  of  the  extent  of  the  development 
of   telegraphy,    one    company   alone  in   the   United 
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States  has  nearly  1,000,000  miles  of  wire,  nearly 
23.000  offices,  and  during  the  last  year  transmitted 
for  the  public  over  63,000,000  messages. 

Morse's  invention  was  the  forerunner  of  the  tele- 
phone, and  the  latter  invention  may  be  considered 
as  nothing  but  a  refinement  of  the  telegraph,  wherein 
the  impulses  or  variations  of  current  flowing  in  the 
line  are  made  to  conform  to  the  waves  producing 
the  sound  to  be  transmitted.  The  same  elements 
are  present  in  the  simple  form  of  each — a  line  cir- 
cuit, a  transmitter  adapted  to  cause  or  to  allow 
certain  impulses  of  current  to  pass  over  the  line. 
and  a  receiving  instrument,  consisting  of  an  electro- 
magnet with  its  armature  adapted  to  respond  to  such 
impulses   or  variations   of  current. 

Notwithstanding  this.,  it  was  a  difficult  step  from 
Morse's  telegraph  to  the  electric  telephone,  and  it 
was  not  until  1S54  that  the  latter  was  even  suggested. 
In  that  year  Charles  Bourseul.  a  Frenchman,  not 
only  suggested  it,  but  came  near  to  telling  how  it 
was  to  be  successfully  brought  about.  He  said: 
"Suppose  a  man  speaks  near  a  movable  disk  suffi- 
ciently flexible  to  lose  none  of  the  vibrations  of  the 
voice,  and  that  this  disk  alt<?rnately  makes  and 
breaks  the  current  from  a  battery,  you  may  have  at 
a  distance  another  disk  which  will  simultaneously 
execute   the    same   vibrations.'' 

Bourseul,  for  all  that  we  know,  did  not  tr\^  his 
method,  but  seven  years  later  Philip  Reis,  a  Ger- 
man, followed  the  same  course,  and  but  for  his 
adherence  to  the  make-and-break  principle  would 
probably  have  achieved  success.  He  did  adhere  to 
it.  how^evcr,  and  not  until  15  years  had  elapsed,  i.  e., 
until   iS/O,  was  the  telephone  produced. 

As  is  well  known,  Alexander  Graham  Bell  is  the 
accredited  first  inventor,  although  there  were  a 
number  of  claimants  for  the  honor.  Bell's  receiver 
is  practically  the  receiver  of  to-day.  His  transmit- 
ter, however,  which  was  of  the  magneto  type,  was 
soon  replaced  by  another  operating  on  a  different 
principle.  Instead  of  the  transmitter  generating  cur- 
rent within  itself,  the  new  transmitter  served  simply 
to  vary  the  current  from  a  batter}-,  these  variations 
corresponding  to  the  waves  of  sound.  Instead, 
however,  of  making  and  breaking  the  current  out- 
lined by  Bourseul  and  tried  by  Reis.  these  new 
transmitters  kept  the  circuit  closed,  the  vibrations 
of  the  diaphragm  serving  only  to  vary  its  resistance. 
David  E.  Hughes  showed  that  such,  vibrations 
could  most  readily  be  produced  by  two  or  more 
electrodes  in  loose  contact,  and  Edison  showed  that 
carbon  was  the  material  to  use. 

Since  the  production  of  these  instruments  no  rad- 
ical changes  have  occurred  in  methods  of  transmis- 
sion so  far  as  the  instruments  themselves  are  con- 
cerned. Of  course,  better  instruments,  that  is,  in- 
struments .designed  to  carr^'  more  perfectly  into 
effect  the  principles  on  w-hich  they  act.  have  been 
produced.  An  even  greater  improvement  has  been 
made  in  the  transmission  circuit  or  line.  Instead  of 
single  grounded  iron  \vire,  such  as  was  at  first 
thought  adequate,  metallic  circuits  are  now^  iised. 
these  often  consisting  of  No.  8  copper  wires,  strung 
for  thousands  of  miles  in  a  manner  which  w'ould 
suggest  Niagara  power  transmission  rather  than  the 
carr\-ing  of  currents  so  feeble  as  almost  to  defy 
measurement. 

Of  the  development  of  s^'s terns  for  connecting 
subscribers  not  much  can  be  said  in  an  article  of 
this  scope.  Inventive  genius  has  been  taxed  to  the 
utmost  to  keep  up  with  the  demands.  A  little  over 
20  years  ago  switchboards  for  giving  service  to 
perhaps  a  hundred  subscribers  were  required.  The 
demand  was  met,  but  the  crudity  of  what  apparatus 
is  left  as  relics  of  those  days  attests  that  it  was  met 
only  with  difficult}-.  Now-  the  demand  is  not  only 
for  systems  that  will  in  a  few  seconds  effect  the 
connection  of  the  lines  of  any  two  subscribers  in 
a  single  group  of  many  thousands,  as  in  a  great 
city,  but  the  connection  of  two  subscribers  who 
may  be  in  groups  thousands  of  miles  apart.  The 
present  systems  accomplish  this,  and  mucK  more 
rapidh-  z^.d  efficiently,  in  spite  of  the  vastly  greater 
difficulties,  than  did  the  old  systems  with  their  very 
simole  requirements. 

The  telephone  industry  is  now^  growing  more 
rapidly  than  ever  before  in  its  history,  and  it  is  in 
vain  that  w^e  try  to  predict  a  limit  to  its  possibilities. 
Where  thousands  of  subscribers  now  exist,  it  is 
probable  that  tens  of  thousands  will  in  the  near 
future  demand  ser\"ice.  The  present  practical  limit 
of  long-distance  telephone  transmission  over  ex- 
isting circuits  is  in  the  neighborhood  of  2.000  miles. 
The  work  of  the  telephone  engineer  is  not  at  an  end. 

To  give  some  idea  of  the  extent  of  the  business 
in  this  country,  the  American  Bell  Telephone  com- 
pan}-  had  at  the  beginning  of  the  year  1900  over 
)'^  million  instruments  in  use  and  over  1,000,000 
miles  of  wire.  Among  these  telephones  over  5.000,- 
000  connections  w-ere  made  daily.  In  maintaining 
and  operating  this  system  over  25,000  persons  were 


employed.  In  the  Independent  ranks  there  are 
in  the  neighborhood  of  3,500  exchanges,  large  and 
small,  and  probably  about  700,000  telephones. 


The  Electric  Light. 

Bv  Richard  H.  Pierce. 

A  history  of  the  development  of  electric  lighting  in 
the  nineteenth  century  is  nothing  more  nor  less  than 
a  history  of  the  entire  development  of  the  art. 

The  door  to  discovery  and  Invention  was  opened 
at  the  opening  of  the  century,  when  Volta,  in  the 
year  iSoo,  made  his  well-known  discovery  of  the 
principle  of  the  voltaic  battery  and  placed  the  sci- 
eulific  world  in  possession  of  a  means  of  producing 
dynamical  electricity.  To  produce  primary  batteries 
for  large  currents  and  high  electromotive  forces  was 
a  simple  step  and  one  which  was  taken  by  Volta  him- 
self, who  not  only  discovered  the  principle,  but  de- 
veloped it  so  far  as  to  make  a  good  battery. 

In  the  year  iSoS  Sir  Humphrey  Davy,  having  at 
his  command  the  battery  of  the  Royal  Institute  in 
London,  which  consisted  of  2,000  pairs  of  plates,  not 
only  provided  the  first  arc  light  by  opening  a  circuit 
with  two  pieces  of  charcoal,  but  he  also  discovered 
that  the  powerful  current  at  his  command  readily 
heated  thin  wires  red  hot.  The  principles  of  the  arc 
and  of  incandescence  being  then  readily  understood, 
it  only  remained  to  work  out  their  practical  applica- 
tion to  electric  lightlug  on  a  commercial  scale.  This, 
however,  was  a  long  and  complicated  problem,  and 
although  it  was  constantly  studied  by  the  scientific 
world,  it  was  over  70  years  before  it  was  solved. 

Davy's  experiment,  while  demonstrating  scientific 
possibilities,  at  the  same  time  showed  the  enormous 
and  prohibitive  cost  of  producing  an  arc  lamp  from 
a  primary  battery,  and  little  attention  was  paid  to 
incandescence  until  the  arc  was  so  far  developed  that 
its  limitations  were  discovered. 

The  world  waited  for  some  cheaper  method  of  pro- 
ducing an  electric  current.  No  method  appeared 
until  the  year  1S31,  w'hen  Michael  Faraday  in  Eng- 


ALLIANCE    MACHINE    (  1857) 

land  and  Joseph  Henry  in  the  United  States  Inde- 
pendently and  almost  simultaneously  discovered  the 
principles  of  electromagnetic  induction  and  pointed 
out  the  way  to  produce  electric  currents  mechanically 
instead  of  electrically.  Both  of  these  men  w^ere  dis- 
coverers and  not  developers,  and  they  left  to  others 
the  practical  solution  of  the  problem.  There  was  no 
lack  of  recruits.  Clever  m.en  in  all  countries  at- 
tacked the  problem  and  almost  every  year  someone 
contributed  to  the  development  of  the  art. 

In  1S32  Pixii  of  Paris  produced  an  electromagnetic 
machine  or  permanent- magnet  generator  having  a 
revolving  field,  and  in  1833  Saxton  of  Philadelphia 
constructed  an  electromagnetic  machine  with  a  revolv- 
ing armature.  In  1836  Clarke  of  London  produced  a 
similar  machine,  differing  only  In  form,  and  soon 
after  Breton  made  an  electromagnetic  machine  in 
which  the  magnets  and  colls  were  both  stationary, 
while  the  keeper  revolved,  i.  e.,  an  inductor  generator. 
These  machines  were,  indeed,  only  toys,  but  they 
w-ere  soon  followed  by  machines  designed  for  practi- 
cal use. 

In  1849  Professor  Nollct  of  Brussels  made  the  first 
attempt  to  produce  a  com.mercial  machine.  Although 
he  died  before  his  Ideas  could  be  carried  out,  his  ma- 
chine w'as  brought  out  by  a  company  known  as  the 
"Alliance  company."  The  "Alliance"  machine  (see 
Illustration)  w-as  used  for  operating  arc  lights  for  out- 
door illumination  and  in  lighthouses.  It  represented 
no  new  idea,  as  It  was  the  same  in  principle  as  Clarke's 
machine,  and  obtained  capacity  only  by  increasing  the 
size  and  the  use  of  a  great  number  of  magnets  and 
coils.  The  data  of  an  Alliance  machine  show  it  to  oc- 
cupy a  space  of  over  four  by  five  by  five  feet, 
and  to  have  a  weight  of  two  tons.     While  taking 


something  over  three  indicated  horsepower,  it  pro- 
duced one  arc  Hght,  said  to  be  of  2,500  candlepower; 
in  fact,  the  machines  were  clearly  out  of  the  reach  of 
the  plain  people  and  were  used  mostly  on  government 
jobs. 

The  next  advance  was  the  Invention  in  1S57  of  the 
Siemens  armature  by  Dr.  Siemens.  This  well-known 
form  of  armature,  with  its  longitudinal  winding,  was 
a  great  improvement  over  the  bobbins  previously 
used.  This  was  followed  in  i860  by  the  invention 
by  Dr.  Antonio  PacinottI  of  the  Pacinotti  ring  or 
toothed,  ring-wound  armature,  a  form  of  armature 
which,  but  slightly  modified,  represents  present  prac- 
tice In  some  of  our  best  machines. 

Still,  the  commercial  lighting  machine  was  not 
developed,  but  in  1S66  Wilde  produced  a  dynamo- 
electric  machine,  having  its  field  produced  by  electro- 
magnets which  were  separately  excited  by  a  small 
magneto  generator.  In  the  same  year  Werner  Sie- 
mens produced  a  dynamo-electric  machine  which  was 
self-excited.  In  1871  Gramme  invented  the  well- 
known  and  commonly  used  Gramme  armature,  and 
the  dynamo-electric  machine  was  brought  to  a  state 
of  invention  where  all  that  remained  was  to  develop 
existing  forms. 


FOUCAULTS    ARC     LAMP     OF    1S7S. 

Up  to  this  time  the  only  light  practically  considered 
had  been  the  arc  light,  each  machine  running  one 
light;  but  it  was  apparent  that  electric  lighting  could 
not  be  a  commercial  success  unless  some  means  was 
devised  of  subdividing  the  light,  and  about  1878 
many  methods  were  attempted  of  accomplishing  this 
result. 

The  arc  lamp,  though  a  success  when  each  lamp 
had  its  own  dynamo,  had  not  been  materially  im- 
proved for  50  years.  The  incandescent  existed  in  an 
experimental  state,  and  neither  the  short-lived  plati- 
num-filament lamps  nor  those  made  with  low-resist- 
ance carbon  rods  seemed  to  offer  any  solution  of  the 
problem. 

The  only  attempt  which  came  near  enough  to  sub- 
division to  come  into  practical  use  was  the  Jabloch- 
koff  candle,  which  v/as  used  for  street  lighting  as 
early  as  1878.  The  generators  of  that  day  were 
small,  inefficient  and  of  high  Internal  resistance,  and 
as  the  only  lamps  known  were  of  low  resistance,  it 
was  found  that  as  the  number  of  lamps  was  increased, 
the  total  amount  of  light  decreased  rapidly  with  the 
number  on  a  machine,  to  say  nothing  of  the  difficul- 
ties of  regulation  of  candlepower.  As  many  as  16 
Jablochkoff  candles  were,  Indeed,  run  from  one  ma- 
chine, but  this  was  only  accomplished  by  the  use  of 
a  multi-circuit  machine  having  a  separate  circuit  for 
each  lamp.  As  the  machine  of  that  day  had  an 
efficiency  at  best  of  less  than  40  per  cent.,  and  as  the 
candles  were  expensive  and  burned  for  only  a  short 
time,  when  a  new  one  had  to  be  switched  in  by 
hhud,  this  system  did  not  come  into  very  general  use. 

To  trace  the  development  of  lighting  from  this  time 
would  be  to  write  a  book.  Many  conflicting. claims 
are  made  for  the  invention  of  almost  every  improve- 
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ment.  The  art  of  incandescent  lighting,  however,  cer- 
tainly begins  with  the  development,  by  Edison  in  the 
United  Slates  and  by  Swan  in  England,  of  the  car- 
bon high-resistance  incandescent  lamp,  and  in  arc 
lighting  the  name  of  Brush  stands  pre-eminent  as  the 
inventor  of  machines  which  not  only  furnished  a 
large  number  of  arc  lamps,  but  which  weVe  so  v.'ell 
designed  that  Ihey  are  manufactured  to-day  in  al- 
most their  original  form  and  represent  the  latest 
practice  in  the  art  of  direct-current  series  liehting. 
The  Edison  lamp  appeared  in  the  winter  of  1879 
and  1880,  and  the  success  of  the  series-arc  lamp  dates 
f!om  about  the  same  time. 

With  the  development  of  commercial  arc  and  in- 
candescent lamps  came  a  clear  conception  of  the 
requirements  of  successful  dynamo  design,  and  eco- 
nomical distribution  of  light  was  obtained.  In  this 
country,  which  seemed  to  have  taken  the  lead  in 
standardizing  practice,  distribution  was  accomplished 
by  the  adoption  of  the  constant-current  series-arc 
system  and  the  constant-potential  incandescent  sys- 
tem. Development  came  rapidly,  but  advance  was 
still  step  by  step.  Although  Jablochkoff  candles  were 
operated  from  underground  wires  insulated  with 
guttapercha  as  early  as  1878.  the  first  really  com- 
mercial underground  system  for  central  stations  was 
the  Edison  tube  system,  which  was  used  in  New 
York  in  1S83,  and  it  was  not  until  late  in  the  '80s 
that  insulating  materials  and  methods  were  perfected 
so  that  arc  lights  could  be  commercially  operated  on 
underground  circuits,  for  by  this  time  arc-light  ma- 
chines had  been  developed  so  that  they  operated  at 
a  pressure  of  2,000  to  2,500  volts,  and  occasionally 
such  machines  were  operated  in  series. 

With  the  rise  of  the  central  station  arose  the 
problems  of  transmission  and  distribution.  Both 
were  simple,  as  far  as  the  series-arc  system  was 
concerned,  at  a  time  when  a  few  50-light  dynamos 
with  a  few  miles  of  circuit  would  take  care  of  the 
business  of  almost  any  station;  but  with  the  increase 
of  lighting  business  it  was  soon  apparent  that  in 
a  large  station,  even  using  the  largest  units  which 
were  practical,  the  business  became  complicated 
and  expensive  through  the  use  of  an  immense  num- 
ber of  machines  and  circuits. 

In  incandescent  lighting  the  development  of  the 
direct-current  generator  kept  pace  with  the  growth 
of  the  stations  and  the  multiple-arc  system  offered 
an  ideal  system  of  distribution.  But  here  the  ques- 
tion of  how  to  transmit  over  long  distances,  even 
for  moderate-sized  stations,  presented  a  serious  prob- 
lem. This  was  met  for  a  time  by  the  introduction 
of  the  Edison  three-wire  system,  which  reduced  the 
cost  of  conductors  to  from  30  to  37%  per  cent,  of 
what  was  required  foratwo-wire  multiple-arc  system, 
and  the  cost  of  copper  was  further  reduced  by  the  use 
(particularly  on  the  continent)  of  five-wire  systems, 
although  this  latter  system  appears  to  have  required 
large  additional  investment  in  storage  battery  to 
secure  decent  regulation.  As  the  stations  increased 
in  size  and  the  territory  to  be  lighted  increased  still 
further,  the  only  means  of  transmitting  at  any- 
thing but  a  prohibitive  cost  was  to  increase  the 
line  losses,  and  this  brought  on  poor  regulation  of 
voltage  and  consequently  of  light.  Poor  regulation 
was  avoided  only  by  the  use  of  main-line  rheostats 
in  feeders  or  other  equivalent  devices,  which  again 
meant  both  increased  cost  and  decreased  eiftclency. 
The  running  of  arc  lamps  on  iriultiple-arc  circuits, 
while  doing  away  with  the  use  of  many  small  ma- 
chines, was  subject  to  the  same  difficulties  as  in- 
candescent light  in  the  matter  of  economical  trans- 
mission. At  last  the  alternating- cut  rent  transformer 
arrived  to  solve  the  problem  of  transmission.  This 
most  useful  device,  first  applied  to  lighting  by  Gau- 
lard  and  Gibbs  (though  used  only  on  series  circuits), 
was  immediately  taken  up  by  Zipernowsky  and  Deri 
in  Europe  and  by  Westinghouse  in  this  country 
and  applied  as  a  ready  means  of  transmitting  large 
amounts  of  electrical  energy  to  long  distances  v^ith 
but  small  cost  for  conductors. 

The  improvement  made  in  transformers  in  the  last 
decade  now  permits  of  our  obtaining  most  excel- 
lent regulation  over  large  systems  of  distribution. 
The  general  adoption  of  alternating-current  trans- 
former systems  for  lighting,  except  in  restricted 
areas  in  large  cities,  has  led  to  the  development 
of  the  alternating  arc  lamps,  which  first  became 
commercial  about  1893  and  which  have  only  been 
perfected  so  as  to  be  considered  satisfactory  for 
general  use  within  the  last  two  years.  With  alter- 
nating-current transformers  and  large  alternating 
machines,  we  have  at  last  a  complete  system  of 
electrical  transmission  and  distribution  by  which 
we  can.  with  a  moderate  cost  for  conductors,  dis- 
tribute lights  over  large  areas  and  secure  good 
regulation. 

This  would  seem  to  solve  the  central-station-light- 
ing problem,  but  another  factor  remained.  Early 
in  the  art  of  central-station  electric  lighting  it  be- 
came apparent  that  an   electric-lighting  station,  to 


make  money  and  successfully  compete  with  a  gas 
plant  having  a  small  investment  in  generators  and 
a  large  capacity  for  storage,  must  secure  as  great 
a  revenue  as  possible  and  must  operate  its  machinery 
with  load  as  many  hours  as  possible.  To  do  this 
most  large  stations  must  furnish  both  light  and 
power.  For  several  years  the  lack  of  a  satisfactory 
alternating-current  motor  blocked  the  development 
of  alternating-current  lighting.  The  problem  of 
electrical  transmission  for  both  power  and  light  was 
at  last  solved  by  the  introduction  of  the  polyphase 
alternator  and  motor.  At  the  electrical  exposition  at 
Frankfort,  held  in  1891,  power  was  successfully 
transmitted  to  a  great  distance  by  this  system,  and 
at  the  World's  Fair  in  Chicago  in  1893  there  were 
exhibited  in  practical  use  large  two-phase  gener- 
ators and  induction  motors,  as  well  as  three-phase 
motors  and  rotary  transformers.  The  record  of 
these  inventions  is  too  recent  and  the  claims  of 
inventors  too  numerous  for  us  to  consider  them  in 
this  brief  paper.  In  the  same  year  the  large  Niag- 
ara two-phase  plant  was  under  contract,  and  the 
polyphase  system  had  come  to  stay.  It  at  once 
gave  us  a  means  of  transmission  of  both  light  and 
power  to  great  distances,  and  the  rotary  trans- 
former gave  a  ready  means  of  transmission,  even 
where  it  was  most  economical  and  satisfactory  to 
distribute  by  the  use  of  direct  currents. 

The  old  controversy  of  alternating  versus  direct- 
current  distribution  for  central  stations  is  still  car- 
ried on.  At  present  it  is  certain  that  for  transmis- 
sion the  polyphase  alternating  system  is  the  ideal 
thing  and  that  for  distribution  for  all  purposes  the 
direct-current  system  is  most  satisfactory.  How- 
ever, the  alternating  field  is  broadening  daily.     The 


ment  of  the  dynamo  and  has  not  only  made  electric 
lighting  possible,  but  has  enabled  it  to  compete 
successfully  with  all  other  methods  of  illumination. 
The  writer  has  neither  the  space  nor  the  ability  to 
prophesy  what  the  twentieth  century  will  produce. 
Attempts  to  produce  fight  by  vacuum  tubes  have 
not  been  enough  of  a  success  to  encourage  us  to 
expect  anything  commercial  along  that  line  in  the 
near  future. 

The  latest  electric-lighting  invention  of  the  cen- 
tury, and  one  which  offers  the  greatest  promise 
of  revolutionizing  the  art,  is  the  Nernst  lamp. 
If  the  claims  made  for  this  lamp  are  even  approxi- 
mately realized,  and  there  is  every  reason  to  think 
that  they  will  be,  the  new  device  will  mark  a  long 
step  toward  saving  the  enormous  loss  now  ex- 
perienced in  transforming  electrical  energy  into 
light. 

When  we  reflect  that  to-day  our  electrical  energy 
represents  but  from  three  to  five  per  cent,  of  the 
energy  contained  in  the  coal  from  which  it  is  pro- 
duced and  that  an  equally  small  proportion  of  the 
electricity  is  useful  as  light,  we  certainly  need  not 
fear  that  the  improvements  of  this  century  will  com- 
pare unfavorably  with  those  of  the  one  that  has 
just  passed. 


Development   of    Electric    Traction. 

By  Frank  B.  Rae. 

When,  in  1831,  Faraday  made  the  discovery  that 
electricity  could  be  generated  from  magnetism,  he 
gave  "a  wonderful  impetus  to  the  development  of 
electrical  work.  The  practical  men  in  the  electrical 
world,    acting   upon    his    discoveries    and    those    of 
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tendency  is  toward  alternating  distribution,  but  for 
some  years  to  come  both  systems  will  prevail,  and 
the  final  outcome  will  be  determined  by  the  scien- 
tists and  engineers  of  this  century.  If  alternating- 
current  apparatus  is  developed  in  the  next  decade 
as  it  has  been  in  the  last  one,  we  may  look  to  see 
it  universally  used  in  new  central-station  work. 
On  the  other  hand,  what  the  art  needs  in  order 
that  electric  lighting  may  keep  pace  in  economy 
with  gas  lighting  is  a  satisfactory  system  of  storage. 
From  the  invention  of  the  storage  battery  by  Plante 
in  i860  and  its  improvement  by  Faure  a  few  years 
later  the  development  has  been  painfully  slow,  but 
the  discovery  of  a  method  of  storing  current,  with 
a  reasonable  investment,  would  go  far  toward  de- 
termining the  system  to  be  used  for  distribution. 

In  the  art  of  electric  lighting  the  century  has' 
closed  with  the  passing  of  the  "open-arc"  lamp,  and 
there  is  every  indication  that  the  series  direct-cur- 
rent arc  lamp  will  soon  practically  disappear.  For 
indoor  lighting  the  use  of  the  multiple-arc  lamp  has 
become  standard  practice,  and  for  street  lighting 
the  alternating  arc  is  already  best  adapted  to  most 
conditions. 

The  development  of  electric  lighting  has  been 
made  possible  and  has  been  assisted  by  the  growth 
of  other  arts.  The  perfection  of  the  air  pump  has 
rendered  possible  the  perfection  of  the  present  form 
of  incandescent  lamp.  The  invention  and  improve- 
ment of  rubber  and  paper-covered  conductors  has 
made  possible  the  distribution  of  electricity  in 
buildings  and  the  distribution  and  transmission  of 
high-tension  currents  underground.  The  develop- 
ment of  the  steam  engine  and  the  production  of 
power  from   coal   has  kept   pace  with  the  develop- 
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Other  scientists,  have  so  utilized  the  new  scientific 
facts  for  the  benefit  of  mankind  that  the  world 
must  ever  acknowledge  its  obligations  to  the  nine- 
teenth century  for  the  wealth,  comfort  and  pleasure 
derived. 

Not  the  least  of  the  many  important  achieve- 
ments of  the  nineteenth-century  electrician  is  the 
development  of  electric  traction,  made  commer- 
cially practicable  by  Faraday's  discovery  of  induced 
currents.  The  effort  to  produce  electric  power, 
however,  antedates  Faraday's  e.xperiment  in  induc- 
tion and  was  almost  coincident  with  the  discovery 
of  electromagnetism  by  Oersted  in  1820.  However, 
this  great  discovery  was  not  availed  of  in  the  form 
of  a  motor  until  1834,  when  Jacobi  produced  an 
electromagnetic  motor  which,  improved  in  1838, 
successfully  moved  a  small  boat  on  the  Neva  at 
St.  Petersburg. 

The  first  application  of  the  magnetic  motor  to 
the  propulsion  of  a  car  seems  to  have  been  made 
by  Thomas  Davenport  of  Brandon,  Vt.,  in  1835, 
and  after  some  two  or  more  years  of  experiment 
he  constructed  a  circular  railway  for  exhibition  at 
Springfield,  Mass. 

The  next  effort  to  apply  the  electric  motor -to  a 
car  was  that  of  Robert  Davidson,  a  Scotchman,  in 
183S,  who  attacked  the  problem  in  the  form '  of  a 
locomotive  of  considerable  size.  Davidson's  motor 
was  of  the  magnetic  type  but  differed  somewhat 
from  Jacobi's  in  that  it  had  four  revolving  arma- 
tures operating  through  cranks  on  the  axles  of  the 
locomotive.  The  car  was  about  16  feet  long  by 
four  feet  wide  and  weighed,  with  its  batteries  of 
40  iron  and  zinc  elements,  about  five  tons,  and  at- 
tained  a    speed    of  four    miles   an    hour.     Magnetic 
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motors  were  produced  by  ver}'  many  inventors  from 
the  time  of  Jacobi  up  to  i86l,  but  were  applied  to 
the  propulsion  of  cars  only  on  a  small  scale,  and 
with  batteries  as  a  source  of  electricity,  apparently 
with  the  idea  of  illustrating  one  of  the  possibilities 
of  the  new  power  rather  than  with  any  hope  of 
commercial  success.  It  seems  remarkable  that,  fol- 
lowing the  discovery  of  the  principle  of  induction 
and  the  construction  immediately  thereafter  of  va- 
rious forms  of  dynamic  generators,  electricity  so 
produced  was  not  utilized  for  driving  magnetic 
motors  of  the  time. 

Pixii.  in  1S32,  was  first  to  illustrate  Faraday's 
discovery  in  the  form  of  a  magneto  generator,  fol- 
lowed by  Page,  Clarke,  Stoher  and  many  others,  in 
all  of  which  the  permanent  magnet  as  the  exciting 
force  was  retained.  In  1S54.  Hjorth  brought  out  a 
machine  in  which  the  exciting  magnets  were  both 
permanent  and  electromagnets,  the  latter  energized 
by  the  armature  currents,  and  these  currents  were 
commutated  to  preserve  the  continuity  of  direction 
through  the  coils  of  the  exciting  magnets — a  very 
considerable  step  in  advance.  It  was  not.  however, 
until  the  invention  of  Pacinotti,  in  1S64,  and  his 
able  paper  published  in  relation  to  his  machine  at 
that  time,  that  the  reversibility  of  the  generator  and 
motor  was  known,  and,  what  seems  remarkable,  it 
was  some  10  years  later  before  the  principle  was 
made  use  of  practically  by  Fontaine  and  Breguet.  at 
the  Vienna  Exposition  of  1S73.  There,  failing  to 
obtain  some  battery  with  which  to  drive  his 
Gramme  motor  on  the  opening  day  of  the  exposi- 
tion, he  conceived  the  idea  of  using  current  from 
a  Gramme  dynamo,  and  was  gratified  to  see  the 
motor  operate   with   increased   force. 

The    first    real    work    in    the    application    of    the 


cast-iron  chairs,  the  return  conductor  being  the 
track  rails.  Possible  loss  of  power  at  the  rail 
joints  was  considered  and  prevented  by  bonding. 
The  center  and  one  of  the  outer  rails  had  a  con- 
tinuous No.  6  copper  wire  laid  under  the  rail,  and 
fastened  under  the  bolts  at  the  joints;  the  other 
outer  rail  was  similarly  bonded  with  No.  S  iron 
wire.  Current  was  taken  from  the  center  rail  by 
series  of  phosphor-bronze   wire   brushes   held   in   a 


SECTION     OF     SIEMENS     ELECTRIC     LOCOMOTIVE     OF     1879. 

spring  jaw  device  and  bearing  on  each  side  of  the 
vertical  bar  forming  the  third  rail.  Field  had  sent 
to  Chicago  two  Weston  incandescent-light  dynamos 
rated  at  lOO  lights  each  and  shunt  wovmd,  one  to 
be  used  as  a  generator  and  the  other  as  a  motor, 
and  of  which  it  maj'  be  said,  in  passing,  that  the 
designer  of  the  modern  dynamo  has  not  improved 
upon  them  very  greatly. 

The  motor  was  mounted  crosswise  upon  a  frame. 
The  armature  shaft  was  extended  and  geared  to  a 
cross  shait  by  bevel  gears.  Upon  this  shaft  were 
two  pulleys   which   were   belted  to   friction   pulleys 
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dynamo  and  motor  to  the  propulsion  of  tram  cars 
was  that  of  Werner  Siemens  at  the  Berlin  Exposi- 
tion of  1879.  and  the  first  permanent  construction 
b}'  the  firm  founded  by  Werner  Siemens  was  a  line 
near  Berlin,  built  in  iSSi. 

American  inventors  had  not  been  idle,  however, 
and  while  the  work  had  not  progressed  with  them 
quite  so  rapidly  in  practical  application,  several 
prominent  men,  Field  and  Edison,  particularly, 
were  applicants  in  the  Patent  Office  for  inventions 
antedating  the  work  of  Siemens  in  Europe.  After 
a  three-cornered  fight  between  Siemens,  Edison 
and  Field  for  priority  of  invention  "of  the  combina- 
tion of  an  electric  motor  operated  by  means  cf  a 
current  from  a  stationary  source  of  electricity  con- 
ducted through  the  rails,"  a  decision  was  finally 
made  in  favor  of  Field,  and  there  grew  out  of  the 
controversy  a  combination  of  interests  in  the  shape 
of  the  Electric  Railway  company  of  America,  or- 
ganized in  1883  to  operate  under  the  Field-Edison 
patents  in  the  construction  and  equipment  of  elec- 
tric railways.  The  waiter,  then  associated  with 
Field,  was  entrusted  with  the  design  and  construc- 
tion of  the  first  road  for  the  new  company  at  the 
Exhibition  of  Railway  AppHances  at  Chicago  in 
May,  18S3. 

The  track,  of  three-foot  gauge,  was  constructed 
around  the  gallery  of  the  Exposition  Building, 
located  on  the  present  site  of  the  Art  Institute,  at 
the  foot  of  Adams  street,  and  was  i,553  feet  in 
length,  with  curves  of  53-foot  radius.  Current  was 
convej^ed  to  the  motor  by  means  of  a  third  rail 
laid  in  the  center  of  the  track,  and  consisting  of 
3   by  %-inch     bar     iron     supported     edgewise     by 


Daft  at  Mount  McGregor,  N.  Y.  In  1S84  several 
othe'rs  were  equipped  by  Daft,  the  Boston  Me- 
chanics' Fair  ^nd  New  Orleans  Exposition  roads 
being  particularly  notable. 

The  interest  of  owners  of  street-railway  lines  in 
the  progress  of  electric  traction  was  shown  at  once 
by  their  recognition  of  its  possibilities  as  illustrated 
in  the  exposition  roads.  Horse-car  lines  were  con- 
verted wholly  or  in  part  into  electric  railways.  In- 
ventors and  "systems"  came  forward  so  rapidly 
that  to  attempt  to  treat  them  chronologically  in 
the  limit  of  a  short  article  would  be  unfair.     From 


on  the  rear  axle.  A  lever  in  the  cab  was  arranged 
to  throw  the  friction  pulley  in  and  out  of  gear  with 
the  axle,  which  was  considered  necessary  at  the  time 
in  order  to  start  the  load  with  a  shunt-wound  motor. 
The  motor  itself  was  controlled  by  a  rheostat  of  iron 
wire  in  the  armature  circuit,  and  a  reversal  of  direc- 
tion was  had  by  a  device  for  lifting  oft  one  set  of 
brushes  and  adjusting  another  set  leading  in  the 
opposite  direction,  reversing  the  direction  of  cur- 
rent in  the   armature  circuit. 

The  locomotive  was  12  feet  long  and  five  feet 
wide  and  weighed  about  three  tons.  Owing  to  the 
weakness  of  the  gallery  but  one  car,  instead  of  two. 
was  used,  and  because  of  the  delay  in  strengthen- 
ing the  gallery,  the  train  was  not  allowed  to  run 
until  June  5th.  It  commenced  carrying  passengers 
on  June  Qth,  and  from  this  date  until  June  23d,  the 
close  of  the  exposition,  26,805  passengers  were  car- 
ried, 446  miles  were  made  and  $2,680  earned. 
This  Chicago  electric  road  was  the  first  constructed 
in  this  country  for  business  purposes.  The  first 
trainload  of  passengers  carried  were  the  directors 
of  the  Exposition  of  Railway  Appliances.  The 
train  was  put  in  motion  by  Mr.  J.  McGregor 
Adams,  of  the  Adams- Westlake  company,  one  of 
the  exposition  directors,  and  to  whose  enterprise 
the  road  owed  its  existence.  After  starting  the 
train  Mr.  Adams  acted  as  conductor,  requiring 
everyone  to  pay  fare.  The  dollar  so  collected  was. 
after  much  change-making,  reduced  to  two  50-cent 
pieces,  of  which  the  writer  has  one  as  a  souvenir 
of  a  very  memorable  occasion. 

In  the  fall  of  1S83  several  exhibition  roads  were 
constructed,  one  by  Vanderpoel  at  Toronto,  one  by 
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1885  to  1890  the  several  systems  of  Daft,  Vander- 
poel, Short,  Rae,  Bentley-Knight,  Thomson-Hous- 
ton. Henry,  Westinghouse,  Sperry  and  Edison 
were  demonstrated  with  more  or  less  success  by 
the  construction  of  very  many  electric  street  rail- 
ways. From  1890  to  189S  the  "systems"  were 
gradually  absorbed  by  the  Westinghouse  and  Gen- 
eral Electric  companies. 

The  safe  pressure  of  500  to  550  volts  as  adopted 
by  the  builders  of  apparatus  has,  until  recent  years, 
limited  the  use  of  electric  traction  to  the  compara- 
tively short  distances  and  small  cars  of  city  surface 
roads.  The  Intramural  road  designed  by  B.  J. 
Arnold  for  the  World's  Fair,  in  1892,  marked  an- 
other distinct  step  in  the  progress  of  electric  trac- 
tion in  this  country,  demonstrating  the  successful 
use  of  electric  power  for  the  heavy  work  required 
by  elevated  railways  and  the  practicability  of  the 
third-rail  method  of  current  delivery  for  this  class 
of  traction  as  shown  by  the  splendid  examples  of 
elevated  electric  railways  in  Chicago  to-day.  In  this 
branch  of  traction  work  the  multiple-control  sys- 
tem of  Sprague,  by  which  the  motors  in  several 
cars  in  a  train  are  simultaneously  operated  by  one 
man,  has  increased  the  speed  of  acceleration  of 
heavy  trains  without  unduly  increasing  the  cur- 
rent, as  would  otherwise  be  necessary. 

Within  the  last  few  years  a  new  era  of  progress 
has  been  inaugurated  by  the  inventions  of  Tesla 
and  others,  by  which  the  utilization  of  alternating 
current  in  traction  work  has  been  made  possible 
and  the  radius  of  operation  from  a  single  power 
station  greatly  increased.  The  multiphase  genera- 
tor and  rotary  converter  make  the  long-distance 
transmission  of  power  for  railway  work  suc- 
cessful of  accomplishment,  and  the  century  closes 
v.'ith  numerous  examples  of  this  application  to  long 
interurban  roads  for  both  passenger  and  freight. 
and  the  construction  and  equipment  rapidly  ap- 
proach the  best  steam-railway  practice. 

Probably  no  achievement  of  the  century,  filled 
as  it  is  with  the  progress  of  human  endeavor,  is 
greater,  or  has  had  a  wider  influence  for  good,  than 
the  development  of  electric  traction. 


Future  of  the  Automobile. 

In  the  opinion  of  Mr.  Duell,  commissioner  of 
patents,  recently  expressed,  the  automobile  will  be- 
come as  great  a  fad  in  a  few  years  as  the  bicycle,  and 
will  outlive  it,  because  of  its  universal  utility.  A 
few  years  ago,  when  the  bicycle  was  on  the  high 
wave  of  popularity,  the  Patent  Office  was  fairly 
deluged  with  applications  for  patents  for  new  ideas 
and  improvements  in  bicycles.  To-day  the  office  is 
passing  through  much  the  same  experience.  Hun- 
dreds of  applications  are  being  received  each  week, 
and  the  officials  looks  for  a  revolution  in  the  motor- 
vehicle  art  within  a  short  time.  The  inventive 
genius  of  American  inventors  is  second  to  none  in 
the  world,  and  the  inventors  are  evolving  even  now 
a  vehicle  which  Commissioner  Duell  believes  will 
rival  the  world.  American  makers  of  motor  _  car- 
riages have  entered  upon  the  new  industry  with  a 
valiant  spirit,  and  have  already  set  new  and  higher 
standards  of  construction,  finish  and  general  ex- 
cellence. 

The  desideratum  in  a  motor-vehicle,  in  the  opin- 
ion of  Commissioner  Duell,  is  that  it  shall  combine 
simplicity  and  durability  with  cheapness.  By  sim- 
plicity is  meant  no  compHcated  mechanism,  heavy 
and  cumbersome  and  liable  to  get  out  of  order; 
durable  in  that  it  will  wear  a  reasonable  length  of 
time,  and  cheap  enough  to  permit  of  its  purchase  by 
those  who  now  have  to  content  themselves  with  a 
horse  and  buggy.  These  are  the  great  difficulties 
which  nuist  be  overcome  before  the  motor-vehicle 
becomes  universally  used,  but  Commissioner  Duell 
believes  that  the  inventive  genius  of  those  who  arc 
interested  in  the  future  of  the  motor-vehicle  will  at 
no  late  day  solve  the  problem.  He  is  strongly 
inclined  to  believe  that  the  vehicle  of  the  future 
will  be  operated  upon  the  storage -battery  principle. 
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WESTERN    ELECTRICIAN 

Electrical  progress  in  the  nineteenth  century  may 
be  summed  up  in  one  short  sentence:  Electricity 
has  been  put  to  work.  When  the  century  began 
philosophers  were  wondering  what  electricity  was, 
To-day  the  exact  nature  of  electricity  is  still  un- 
known, but  the  nineteenth  cenlury  has  shown  some 
of  the  things  that  electricity  can  do.  The  apparatus 
of  that  time  consisted  of  experimental  devices  used 
solely  by  scholars  and  scientific  teachers.  The  ap- 
paratus of  the  twentieth  century  exists  in  many  ap- 
plications that  make  the  hfe  of  the  common  people 
better  worth  hving.  We  have  only  to  consider  the 
electric  telegraph,  the  telephone,  the  electric  light, 
the  electric  railway,  electroplating  and  electrotyping. 
electrometallurgy,  the  '  electrical  transmission  of 
power  and  even  the  humble  push-button,  to  realize 
that  among  civilized  men  there  are  few  who  do  not 
receive  the  benefits  of  applied  electricity  in  the 
transport  of  themselves,  their  messages  or  their 
goods,  in  the  form  of  light  upon  their  pathway,  or 
in  other  ways  that  make  for  betterment  in  industrial 
processes  or  in  the  refinements  of  life. 

The  electrical  scientist  has  not  been  superseded; 
the  value  of  his  services  is  realized  now  as  never 
before;  but  the  electrical  engineer,  who  follows  the 
scientist  and  applies  the  results  of  the  arduous  la- 
bors of  the  savant  to  the  improvement  6f  existing 
conditions,  has  become  a  mighty  factor  in  the  ad- 
vancement of  the  world.  The  electrical  engineer  is 
entirely  a  product  of  the  latter  half  of  the  nineteenth 
century.  Who  shall  say  to  what  vast  enterprises 
he  will  have  applied  his  knowledge  and  skill  before 
the  new  century  becomes  itself  a  thing  of  the  past? 
Probably  our  accoinplishments  of  to-day  will  seem 
but  feeble  beginnings  when  viewed  from  the  vantage 
point  of  a  hundred  years  hence. 

But  no  one  can  deny  that  the  nineteenth  century 
has  been  one  of  splendid  advancement  in  the  use 
of  electricity.  An  effort  is  made  in  this  issue  of 
the  Western  Electrician  to  give  some  conception 
of  the  great  work  that  has  been  done.  Many  names 
are  mentioned  in  the  articles  relating  to  the  various 
branches  of  the  subject,  but  how  many  more  there 
are,  unknown  and  unhonored,  that  would  be  re- 
vealed if  a  complete  history  of  the  electrical  ac- 
complishment of  the  century  could  be  written!  All 
histories  and  textbooks  are  but  summaries;  the 
writers  necessarily  skip  from  peak  to  peak  of 
achievement.  It  needs  but  a  superficial  examina- 
tion of  the  subject  to  show  that  hundreds  of  work- 
ers have  filled  up  the  gaps,  and  that,  with  few  ex- 
ceptions, what  seem  startling  discoveries  are  in 
reality  gradual  developments  iu  which  the  great 
discoverer  or  inventor  has  placed  the  keystone  of 
the  arch.  Let  us  not  forget  our  debt  of  gratitude 
to  the  humbler  electrical  investigators  while  still 
honoring  the  great  names. 

No  one  can  foretell  what  the  electrical  develop- 
ment of  the  twentieth  century  will  be.  Mr.'  d'Albe 
well  says,  in  an  article  in  this  issue,  that  the  eight- 
eenth century  may  be  called  one  of  electric  charges, 
the  nineteenth  one  of  electric  currents  and  the  twen- 
tieth, perhaps,  a  century  of  electric  waves.  Beyond 
this  few  will  have  the  temerity  to  go.  That  there 
is  much  to  be  done  in  improving  electrical  methods 
and  apparatus  is  certain.  We  inay  suppose  that  the 
new  century  will  even  surpass  its  immediate  prede- 
cessor in  contributions  to  the  material  well-being 
of  the  human  race.  And  so  we  enter  upon  it  joy- 
fully and  with  the  bright  anticipations  of  hope. 
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The  Western  Electrician  feels  confident  that  the 
reader  will  be  interested  in  some  reference  to  the 
special  features  of  the  issue  that  lies  before  him. 
Not  a  little  effort  has  been  expended  in  making  this 
number    really  wh^t   it  purports  to    be — a    suitable 
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souvenir,  from  an  electrical  point  of  view,  of  the 
transition  from  the  nineteenth  to  the  twentieth  cen- 
tury. We  hope  that  our  friends  will  conclude  that 
we  have  striven  worthily  to  this  end. 

First,  a  few  words  about  the .  specially  designed 
cover  in  colors  will  be  of  interest.  Mr.  Mulhaupt. 
the  artist,  has  given  his  conception  of  electricity 
as  one  of  the  greatest  of  the  natural  forces  at  the 
dav/n  of  the  twentieth  century.  The  inventor,  an 
eager,  hopeful  youth,  is  represented,  with  his  already 
marvelous  inventions,  at  the  feet  of  the  Goddess  of 
Electricity,  awaiting  the  promptings  of  necessity  that 
may  suggest  wherein  this  wonderful  force  may  be. 
still  further  employed.  Electricity  is  enthroned,  as 
she  has  been  from  all  time,  awaiting  the  genius  of 
the  inventor  to  transmit  her  blessings  to  mankind. 
In  the  background  the  blue  sky  and  the  black  sil- 
houetted trees  suggest  the  dying  of  the  nineteenth 
century.  Back  of  the  head  of  the  goddess  the 
zodiac  represents  the  incoming  twentieth  century 
by  the  advent  of  the  year  1901.  The  globes  of  light 
at  each  side  bring  to  mind  electricity  as  an  illumi- 
nant,  while  the  scepter  in  the  hand  of  the  central 
figure  represents  electricity  unused.  The  winged 
wheel  suggests  the  same  force  as  applied  to  loco- 
motion, and  in  the  inventor's  hand  may  be  noticed 
a  telephone  receiver,  typifying  electrical  communica- 
tion. The  youth  of  the  inventor  hints  that  mr.ch 
may  yet  be  expected  of  him  in  utilizing  the  powers 
of  his  patron.  > 

We  think  that  we  have  reason  to  be  proud  of  the 
interviews  with  Edison  and  Tesla,  which  were  pro- 
cured especially  for  this  issue  of  the  Western 
Elect!  ician.  Both  will  be  read  with  great  interest. 
Mr.  d'Albe,  a  capable  technical  writer;  contrib- 
utes a  general  article  on  the  progress  of  the 
century.  Mr.  K.  B.  Miller,  the  author  of  "Ameri- 
can Telephone  Practice,''  writes  on  the  development 
of  the  telegraph  and  the  telephone.  Mr.  R.  H. 
Pierce,  a  well-known  electrical  engineer,  outlines  the 
growth  of  the  electric  light,  and  Mr.  Frank  B.  Rae 
does  a  similar  service  for  electric  traction.  Mr. 
Charles  A.  Brown  of  the  Chicago  patent  bar 
sketches  briefly  but  interestingly  the  electrical  pat- 
ent litigation  of  the  century,  and  Mr.  Foree  Bain 
concludes  the  series  of  articles  by  a  consideration 
of  what  may  happen  in  the  future  of  electrical  de- 
velopment. 

The  Western  Electrician  gives  its  customary  New 
Years  review  and  presents  its  third  annual  estimate 
of  the  electrical  manufacturing  business  of  the 
United  States.  The  value  of  manufactured  products 
used  in  the  itidustry,  as  produced  in  1900,  is  placed 
at  $153,000,000,  as  compared  with  $123,800,000  in- 
1899.  This  shows  an  increase  of  23^/^  per  cent,  over 
the  total  for  the  preceding  year,  which  was  a  very 
prosperous  year  and  held  the  record  until  that  time. 
The  collection  and  preparation  of  these  statistical 
estimates  is  a  task  of  considerable  magnitude,  as 
may  easily  be  imagined;  but  the  results  are  impor- 
tant, as  showing  the  extent  of  the  industry  in  its 
various  departments,  and  well  repay  the  labor  ex- 
pended. A  large  number  of  letters  from  electrical 
manufacturers  and  dealers  review  the  business  con- 
ditions   of   the  year  just   passed. 

Other  special  features  add  to  the  value  of  this 
number.  Noteworthy  among  them  are  the  contribu- 
tions frotn  Messrs.  Peck  and  Drake  on  the  signifi- 
cance of  the  Paris  Exposition,  and  the  portraits  and 
biographical  sketches  of  nine  representative  elec- 
trical scientists  of  the  nineteenth  century.  All  told, 
the  student  of  the  year  2000  who  consults  the  twen- 
tieth-century edition  of  the  Western  Electrician  will 
have  a  pretty  fair  idea  of  the  electrical  activities  of 
the  present  day  and  of  the  steps  that  led  up  to  them 
during  the  last  century. 
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Edisorv  on  tKe  ElectricaL.1  Outlook. 


An  authentic  interview  with  Thomas  A.  Edison  is  rare  indeed  in  these  days.  The  following  account  of  a  visit  to 
the  great  inventor  is  from  the  pen  of  Mv.  Frank  L.  Perry  of  the  stafif  of  the  Western  Electrician,  and  may  be  ac- 
cepted as  exactly  accurate  in  all  respects.  Indeed,  so  far  as  the  report  of  what  was  actually  said  is  concerned,  the 
interview  was  submitted  to  Mr.  Edison  and  is  here  printed  with  his  approval  and  as  he  approved  it.  The  Western 
Electrician  feels  gratified  that  by  its  enterprise  the  readers  of  the  Twentieth  Century  Souvenir  Number  are  enabled 
to  obtain  the  views  of  the  greatest  living  inventor — the  man  whose  genius  has  done  so  much  to  develop  tele- 
graphy, telephony,  electric  lighting,  electric-railway  work  and  electrometallurgy  during  the  last  quarter  of  the  nine- 
teenth century. 


On  Thursday,  January  3d,  a  representative  of  the  Western  Electrician  made  a  second  trip  to  Orange  and, 
through  the  courtesy  of  Mr.  Edison,  was  allowed  time  for  an  interview.  As  Mr.  Edison  had  been  suffering  from  a 
temporary  indisposition,  the  conversation  was  of  necessity  short  and  to  the  point. 

Arriving  at  the  big  red-brick  building  on  the  outskirts  of  Orange  proper,  the  newspaper  man  finds  himself  in  a 
moment  within  the  little  office  "in  the  fence"  outside  the  laboratory.  A  young  workman  takes  in  the  visitor's  card 
to  Mr.  Edison  ;  a  short  wait,  and  then :  "Come  along ;  I'll  take  you  to  Mr.  Edison,"  or,  perhaps,  sometimes  just  the 
reverse ;  for,  as  the  j-oung  man  at  the  door  explained,  Mr.  Edison  dislikes  interviews  intensely,  from  the  fact  that 
newspaper  men  are  so  incessantl)'  after  him  that  they  rob  him  of  much  valuable  time.  If  the  paper  be  enterprising 
and  its  representative  likewise,  those  who  have  had  experience  will  tell  you  that  no  one  is  more  sympathetic  or 
more  willing  to  show  appreciation  of  energetic  work. 

In  the  present  instance  the  delay  was  short.  Although  having  previoush'  expressed  a  strong  disinclination  to 
be  interviewed,  Mr.  Edison  made  this  exception  prove  the  rule.  The  representative  of  the  Western  Electrician 
was  shown  into  the  large  laboratory,  Ubrary  and  sitting  room  that  has  been  so  often  described  in  the  daily  press, 
and,  with  the  words  "jNIr.  Edison  will  be  down  in  a  moment,"  was  left  to  await  the  coming  of  the  great  man. 

After  a  delay  of  only  a  few  moments  a  quick  step  was  heard  and  Mr,  Edison  entered  the  room.  With  his  hat 
on  his  head,  just  from  his  investigations,  and  in  his  dirt-besmeared,  old  working  clothes,  the  inventor  was  a  living 
realization  of  forceful  energy.  And  the  genial  manner,  the  smile  and  the  handshake  all  told  at  once  of  a  kindly  na- 
ture as  well  as  a  brainy  one,  and  that  it  was  easier  for  Mr.  Edison  to  help,  to  allow  an  interview,  than  to  refuse. 

After  an  explanation  of  the  scope  of  the  Western  Electrician's  Twentieth  Century  Number,  Mr.  Edison  con- 
sented to  say  a  few  words  as  to  what  he  thought  would  be  the  progress  in  several  branches  of  electrical  develop- 
ment during,  say,  the  first  half  of  the  twentieth  century. 

Incidentally,  Mr.  Edison  prefaced  the  short  interview  by  laughingly  explaining  how,  nowadays,  some  of  the  pa- 
pers in  New  York  interview  him,  and  even  sign  his  name  to  articles,  without  condescending  to  call  upon  him,  or  in 
any  way  communicating  with  him,  or  even  suggesting  that  they  propose  to  appropriate  this  privilege. 

He  mentioned  particularly  the  name  of  one  New  York  periodical  that  had  just  done'  this  in  its  century  number. 
Mr.  Edison  was  assured  that  the  Western  Electrician  vi'ould  not  adopt  such  reprehensible  tactics,  nor 
even  press  the  matter  of  an  interview,  were  he  indisposed  or  otherwise  reluctant  to  allow  the  privilege. 

Three  questions  were  asked  Mr.  Edison,  and  three  short  and  very  much-to-the-point  answers  were  given. 

"Mr.  Edison,  will  you  kindly  state  whether  you  believe  that,  during",  say,  the  next  50  years,  there  will  be 
what  you  might  call  truly  great  progress  with  the  electric  telegraph?  And  if  this  progress  is  made,  will  it  be  with 
the  instruments  or  will  it  be  in  line  construction,  as  is  indicated  to-day  by  the  advanced  methods  of  line  construction 
being  introduced  by  the  telephone  companies  ?" 

Mr.  Edison  quickly  answered:  "I  believe  that  the  progress  in  telegraphy  will  lie  particularly  in  the  adoption 
of  greatly  improved  methods  of  automatic  sending,  and  receiving  in  type  letters.  There  will  undoubtedly  be,  as  in 
the  case  of  the  present  more  refined  outside  construction  work  of  the  telephone  companies,  greatly  improved  tele- 
graph line  construction.  This  will,  of  course,  have  its  effect  in  abetting  the  increased  rapidity  of  the  electrical  im- 
pulses, which  will  have  to  be  transmitted,  particularly  over  the  long-distance  lines.  But" — and  here  Mr.  Edison 
smiled  rather  deprecatingly — "there  is  no  incentive  to-day  to  anyone  to  devote  time  or  money  in  attempting  to  in- 
crease the  rapidity  of  telegraphic  transmission  in  this  country.  As  you  well  know,  telegraphy  in  the  United  States 
is  in  the  hands  of  the  financiers,  and  any  business  man  will  understand  me  when  I  say  that  it  is  only  too  evident  that 
the  present  policy  of  the  great  companies  is  to  'let  well  enough  alone.'  " 

"In  what  direction  will  electric  lighting  improve  ?" 

"Yes ;  the  incandescent  lamp  is  still  my  pet.  I  feel  that  the  best  of  those  who  are  working  with  the  lamp,  even 
to-day,  really  know  little  or  nothing  about  it.  We  should  adhere  to  selling  the  public  light,  not  current.  The  im- 
provement, I  feel,  will  come  largely  in  the  increased  efficiency  of  the  incandescent  lamp.  Why,"  quickly  con- 
tinued Mr.  Edison,  "I  have  seen  a  number  of  two-watt  lamps  that  lasted  each  several  hundred  hours;  mark  you, 
not  many  of  them — several  among  millions.  What  gave  this  efficiency  we  don't  know ;  but  we  have  reached  it  sev- 
eral times,  and  you  know  enough  about  the  business  to  understand  what  such  a  result  points  to." 

"Mr.  Edison,  do  you  think  that  the  next  50  years,  or  yet  the  next  century,  will  see  the  picture-at-a-distance 
machine?" 

"As  far  as  this  device  is  concerned,  or  any  machine  of  what  you  might  call  so  poetic  a  nature,  I  have  given  i: 
little  or  no  thought.  I  never  waste  my  mind  or  my  energy  on  any  problem  or  machine  which  I  do  not  believe,  when 
successfully  developed,  will  be  of  paramount  value  to  mankind." 
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Tesl^s  TwervtietK-Cervtviry  Views. 


Since,  in  1887,  Mr.  Tesla  conceived  and  applied  the  rotating  magnetic  field  to  alternating-current  power  trans- 
mission, this  remarkable  man  has  received  a  large  share  of  public  attention.  He  possesses  what  has  been  termed  a 
"scientific  imagination,"  and  his  bold  views  of  natural  phenomena  have  been  given  wide  pubUcity.  The  subjoined 
mterview  was  obtained  exclusively  for  the  Western  Electrician  by  Mr.  Frank  L.  Perry  and  was  telegraphed  to  Chi- 
cago at  the  last  moment  for  insertion  in  the  Twentieth  Century  issue. 


•  Nikola  Tesla  was  seen  at  the  Waldorf-Astoria  in  New  York  late  on  Friday  evening,  January  _4th.  He  consented 
to  answer  one  pertinent  question  relating  to  his  researches,  and  his  reply  indicates  a  perfect  confidence  that  astonish- 
ing, but,  nevertheless,  practical,  results  will  be  achieved  during  the  earlier  part  of  the  twentieth  century,  through  the 
skilful  utilization  of  electric  "tuning"  or  resonance  effects,  with  circuits  carrying  oscillating  currents  of  high  fre- 
quency. 

The  question  put  to  Mr.  Tesla  was  this :  "From  your  own  investigations  with  high-frequency  currents  and  the 
transmission  of  electrical  energy  through  their  aid,  as  revealed  by  you  to  date,  it  would  seem  that  there  was  a  great 
future  along  this  line.  Therefore,  will  you  not  tell  me,  Does  not  the  question  of  syntony,  or,  as  the  layman  would  put  it, 
'electrical  tuning,'  of  circuits  become  a  most  important  one,  and  one  that  indicates  the  direction  investigations  must 
take  during,  say,  the  next  10  or  15  years?  Will  not  the  greatest  progress  be  made  with  what  could  very  properly 
be  called  'resonance  effects?'" 

"You  have  put  a  question,"  answered  Mr.  Tesla,  "which  not  only  is  of  great  importance  in  many  arts  of  the  pres- 
ent day,  but  also  throughout  the  mechanism  of  the  universe.  The  phenomena  of  sound  and  light  afford  striking- 
examples.  I  believe  that  ultimately  even  nerve  action  will  be  proved  to  involve  the  principles  of  'sympathetic  re- 
sponse.' Spencer's  idea  of  the  unstable  nerve  matter  is  ingenious  in  its  conception,  but  difficult  to  be  admitted  as  a 
reality.  The  cones  of  the  retina,  with  their  fibers,  must  likewise  behave  as  elastic  systems,  responding  sympathetic- 
ally. If  this  be  so,  the  undulatory  theory  can  hardly  hi  true,  because  the  periods  of  oscillation  of  these  vibratory 
systems  would  be  far  too  great  for  those  of  the  light  waves.  Nor  can  we  stop  at  the  simple  nerve  action,  for,  in  the 
entire  complex  movement  of  humanity,  the  same  universal  principle  forces  itself  upon  our  observation  as  unmistak- 
ably as  in  the  vibrations  of  a  tuning  fork. 

"My  own  experiments  in  electrical  and  mechanical  vibration  have  impressed  me  deeply  with  the  tremendous 
possibilities  in  this  direction.  With  a  small  engine  capable  of  pressing  a  piston  back  and  forth  with  a  force  of  but  two 
pounds,  I  have  set  an  entire  block  of  modern  buildings,  by  careful  attunement,  into  such  a  violent  swaying  that  people 
rushed  out  affrighted.  With  an  impressed  force  of  only  a  fraction  of  a  pound,  I  have  caused  steel  rings  of  several 
square  inches  cross-section,,  capable  of  supporting  several  hundred  tons,  to  vibrate  and  form  loops  like  thin  piano 
wires,  until  they  finally  broke. 

"In  electrical  vibration  I  have  frequently  obtained  results  even  more  wonderful.  The  tuning  of  electric  circuits 
is  becoming  more  and  more  important  with  the  advancement  of  the  arts  and  refinement  of  methods.  The  layman 
can  have  but  a  vague  idea  of  what  can  be  accomplished  in  this  line  by  men  possessed  of  knowledge  and  skill.  As  to 
the  former,  it  is  acquired  easily  enough.  The  principles  are  very  simple  and  do  not  require  an  exceptionally  high 
scientific  training.  Perhaps  the  clearest  expositions  have  been  given  by  Dr.  OUver  Lodge  and  Prof.  Pupin.  The 
latter,  particularly,  was  fortunate  in  dealing  with  the  subject,  and  a  beginner  can  find  no  better  source  of  informa- 
tion. 

"But  the  skill  is  not  acquired  as  quickly  or  as  easily  as  the  knowledge  of  the  simple  principles.  It  comes  slowly, 
requires  great  patience  and  untiring  application.  Owing  to  this  fact,  of  necessity  but  few  are  proficient  in  this  art 
to-day.  This  is  the  reason  why  the  greater  part  of  contemporaneous  Uterature  on  this  subject  is  pervaded  with  the 
grossest  errors.  Many  experimenters  do  not  seem  to  realize  that  an  electrical  system  cannot  vibrate  through  an  im- 
perfect contact  or  path  of  high  resistance.  Still  many  more  overlook  the  necessity  of  placing  the  excited  system  in  a 
condition  permitting  free  oscillation,  yet  everybody  knows  that  if  he  grips  a  spring  firmly  and  pushes  it  back  and  forth 
it  cannot  perform  its  own  vibrations.  Similarly,  an  excited  electrical  system,  as  the  secondary  of  a  transformer,  cannot 
oscillate  freely  if  the  exciting  primary  circuit  is  linked  closely  with  it. 

"While  the  estabUshment  of  the  best  relations  between  the  physical  constants  of  electric  circuits  is  imposed  by 
economy,  yet  the  chief  object  will  be  the  attainment  of  specific  results,  as,  for  instance,  a  very  high  electromotive 
force,  a  current  of  great  .intensity  or  the  magnification  of  feeble  impulses.  The  transmission  of  electrical  energy 
through  the  earth,  for  whatever  purpose  it  may  be,  offers,  in  my  opinion,  the  greatest  possibilities  of  development. 

"The  time  is  not  far  off  when  electrical  oscillations  will  speed  in  all  directions  through  the  globe,  innumerable, 
yet  each  separate  and  distinct  and  each  fulfilling  its  mission.  The  seemingly  simple  subject  expands  as  one  advances 
in  its  study,  until  he  feels  as  if  the  wide  ocean  were  opening  up  before  his  eyes.  Some  five  years  ago,  to  test  the 
capacities  of  a  system  of  telegraphy,  I  'tuned'  repeatedly  150  circuits,  calling  up  each  one  in  turn,  without  disturbing 
the  others.  And  I  thought  then  I  had  mastered  the  art.  As  I  look  back  on  those  experiences  now  I  realize  that  I 
was  then  only  just  beginning  to  learn." 
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Nine  Electrical  Scientists  of  the  Nine- 
teenth  Century. 

Excluding  men  who  died  before  the  l)eginning 
of  the  centuri^  just  expired,  persons  now  living  and 
inventors  or  investigators  who  confined  their  efforts 
soleb'  to  one  department  of  the  field  of  electricity, 
there  seem  to  remain  nine  men  of  exceptional  pre- 
eminence on  whose  work,  verj'  largely,  the  super- 
structure of  applied  electricity  has  been  reared  to 
its  already  stately  proportions.  These  men  are 
Volta,  Ampere,  Oersted,  Ohm,  Faraday,  Henry, 
Werner  Siemens,  Maxwell  and  Hertz,  and  their 
portraits  fittingly  constitute  the  frontispiece  of  the 
Twentieth  Century  Number  of  the  Western  Elec- 
trician. Other  eminent  men,  as  Davy,  Arago, 
Weber,  Gauss.  Sturgeon,  Gramme,  Plante,  Pacinotti. 
Wheatstone,  Jacobi.  Helmholtz  and  others,  have 
tendered  distinguished  service  to  the  science  and  art 
of  electricity:  but  after  careful  consideration  it  is 
thought  that,  so  far  as  electricity  is  concerned,  and 
within  the  conditions  prescribed,  the  nine  men 
named  are  the  nineteenth  century's  stars  of  the  first 
magnitude. 

Brief  bio.graphical  notes  are  subjoined  in  chrono- 
logical order. 

Alessandro  Volta  was  well  known  as  a  pioneer 
m  electrical  research  before  the  nineteenth  century 
began,  having  been  born  at  Como,  Italy,  in  1745, 
hut  he  lived  until  1827,  and  his  greatest  invention, 
the  voltaic  pile,  the  forerunner  of  all  primary  bat- 
teries, which  were  for  many  years  the  only  source 
of  electricity  not  produced  by  friction,  was  first 
described  in  iSoo  and  became  generally  known  only 
in  the  nineteenth  century.  Volta  also  invented  the 
clectrophorus,  the  condenser  and  the  straw  elec- 
trometer. He  recei^■ed  many  honors,  and  his  name  is 
comiaemorated  by  the  practical  imit  of  electromotive 
force. 

Andre  Marie  .-Ampere  (1775-1836)  was  a  brilliant 
French  physitist  and  mathematician.  By  mathemat- 
ical analysis  he  outlined,  after  Oersted's  discovery, 
the  science  of  electromagnetism,  which  lie  called 
electrodynamics.  He  proved  that  magnetic  effects 
can  be  produced  w'ithout  magnets  by  means  of  elec- 
tricity^ alone.  Ampere  anticipated  the  telegraph  and 
invented  the  solenoid.  His  researches  had  a  pro- 
found effect  on  the  electrical  development  of  the 
century  and  his  name  is  worthily  preser^-ed  in  the 
ampere. 

Hans  Christian  Oersted  was  born  in  1777  and 
died  in  1851.  He-  was  a  Dane  and  professor  of 
physics  in  the  University  of  Copenhagen.  He  pos- 
sessed the  true  scientific  spirit,  but  his  fame  prin- 
cipally rests  on  his  discovery  of  electromagnetism 
in  1820.  By  an  experiment  before  his  class  in  the 
university  he  proved  that  a  w'ire  carrying  an  electric 
current  w'ill,  when  properly  placed,  deflect  a  mag- 
netic needle.  The  importance  of  this  great  discov- 
ery was  immediately  recognized  by  Ampere  and 
others. 

Georg  Simon  Ohm,  a  Geuman  physicist  and  math- 
ematician, bequeathed  to  posterity  "Ohnrs  law" 
(that  the  strength  of  a  continuous  electric  current 
in  any  circuit  is  directly  proportional  to  the  elec- 
tromotive force  acting  on  that  circuit  and  inversely 
proportional  to  the  resistance  of  the^  circuit),  and 
his  name  has  been  given  to  the  practical  unit  of  re- 
sistance. He  was  born  in  Erlangen,  Bavaria,  in 
1787  (or  17S9)  and  died  in  Munich  in  1854.  His 
famous  pamphlet,  in  w^hich  his  law  was  propounded, 
was  published  in  1827,  Ohm's  work  made  it  possi- 
ble to  define  and  measure,  witii  accuracy,  electro- 
motive force,   current  strength  and  resistance. 

Michael  Faraday  is,  all  things  considered,  perhaps 
the  greatest  figure  in  the  electrical  development  of 
the  nineteenth  century.  He  discovered  the  induc- 
tion of  electric  currents,  and  as  on  this  principle  all 
modern  dynamo-electric  machinerj^  and  all  static 
transformers  are  based,  no  man  did  more  than  Fara- 
day to  make  the  transmission  of  pow'er  by  electricity 
economical  and  practicable.  Curiously  enough, 
m.any  of  Faraday's  discoveries  in  electromagnetism 
and  induction  were  anticipated  or  made  about  the 
same  time  (1827-1831)  independently  "oy  his  great 
contemporary.  Henry,  in  America.  The  names  of 
Faraday  and  Henr}-  are  thus  linked  together  as 
those  of  the  pioneers  in  investigating  the  funda- 
mental laws  on  which  the  dynamos  and  motors  of 
the  succeeding  generation  were  built.  Faraday  also 
made  important  discoveries  in  electrochemistry  and 
invented  the  voltameter.  His  classic  work,  "Ex- 
perimental Researches  in  Electricity,''  was  first  pub- 
lished in  collected  form  in  1839,  although  some  of 
the  papers  in  it  appeared  in  the  ''Philosophical 
Transactions"  as  early  as  1831.  Faraday  was  an 
Englishman,  the  son  of  a  poor  blacksmith.  He  was 
born  in  1791  and  died  in  1867.  and  his  life  and  char- 
acter are  an  inspiration  for  every  electrician.  The 
farad,  the  practical  unit  of  capacity,  was  named  after 
Him. 

Joseph  Henry  is  the  only  .American  on  the  list. 


He  was  born  in  1797  and  died  in  1S78,  and  was  un- 
doubtedly the  most  eminent  of  the  American  nat- 
ural scientists  of  the  nineteenth  century.  He  was 
a  graduate  of  the  Albany  (N.  Y.)  Academy,  and 
after  teaching  malhcmalics  at  that  institution  be- 
came professor  of  natural  philosophy  at  Princeton. 
From  1846  until  his  death  he  was  the  director  of  the 
Smithsonian  Institution  at  Washington.  Henry's 
contributions  to  electrical  science  were  numerous 
and  very  valuable.  He  made  powerful  electromag- 
nets as  far  back  as  1828  that  are  substantially  the 
same  as  those  in  use  to-day.  He  discovered  im- 
portant laws  in  relation  to  the  winding  of  electro- 
magnets and  demonstrated  (in  1831)  the  possibility 
of  transmitting  the  magnetizing  power  from  a  dis- 
tance, thus  becoming,  as  many  contend,  the  real 
father  of  the  electromagnetic  telegraph.  Henry 
discovered  self-induction  and  also  made  very  im- 
portant experiments  (1841-1S50)  on  the  oscillatory 
character  of  the  discharge  from  a  Leyden  jar.  The 
importance  of  these  experiments  was  not  recognized 
at  the  time,  but  the  later  work  of  Maxwell  and 
Hertz  demonstrated  their  value.  Henry,  like  Fara- 
day, was  noted  for  his  pure  and  unselfish  deyotion  to 
science.  He  gave  his  discoveries  freely  to  the 
world  and  refused  to  patent  his  inventions.  His 
"Contributions  to  Electricity  and  Magnetism"  was 
published  in  1839.  the  date  of  the  appearance  of 
Farada3''s  great  work.  The  henry,  the  practical  unit 
of  self-induction,  perpetuates   Henry's  name. 

Ernst  Werner  Siemens  (1S16-1892)  was  a  man  of 
somewhat  different  character  from  the  others  ot^this 
list.  He  may  be  fairly  called  a  scientist,  it  is  true, 
but  he  is  given  place  in  the  present  aggregation 
mainly  because  of  his  eminent  services  in  promoting 
the  technical  applications  of  electrical  science. 
Born  in  Hanover,  Germany,  Siemens  was  a  Prus- 
sian engineer  army  officer  for  14  years.  During 
this  period  he  made  great  advances  in  the  art  of 
electroplating  and  many  improvements  in  teleg- 
raphy, being,  with  his  brother  William,  one  of  the 
first  to  use  guttapercha  insulation.  About  1850  Sie- 
mens began  a  career  of  independent  scientific  in- 
dustry. His  greatest  achievement  was  the  con- 
struction of  a  practicable  self-exciting  dynamo-elec- 
tric machine  in  1866.  Siemens  also  coined  the  name 
"dynamo-electric  machine."  In  1879  he  built  and 
operated  a  third-rail  electric  railway  in  Berlin,  which 
was  the  first  successful  electric  railway.  He  wrote 
many  scientific  papers  and  elaborated  the  plans  of 
the  renowned  Reichsanstalt  in  Charlottenburg. 
.Tames  Clerk  Maxwell,  the  expositor  of  Faraday 
and  the  author  of  what  is  still  the  greatest  text- 
book of  the  science  of  electricity,  is  certainly  en- 
titled to  a  place  among  the  leaders  of  electrical 
thought  in  the  nineteenth  century.  He  was  a  Scotch 
physicist  and  mathematician,  born  in  1831  and  dymg 
untimely  in  1879.  He  was  professor  of  experimental 
physics  in  the  University  of  Cambridge,  England, 
from  1871  until  the  time  of  his  death.  His  great 
work,  "A  Treatise  on  Electricity  and  Magnetism," 
first  appeared  in  1873.  Maxwell  gave  the  most  com- 
plete statement  to  the  mathematical  theory  of  elec- 
trostatics and  magnetism  that  has  yet  appeared. 
His  book  is  still  the  standard  of  reference.  He  also 
suggested  the  electromagnetic  theory  of  light  proj)a- 
gation.  Professor  Maxwell  was  a  man  of  charm- 
Tng  character  and  he  had  the  faculty  of  treating 
abstruse  subjects  in  a  clear  and  Iticid  manner.  At 
the  Paris  Electrical  Congress  of  1900  the  name 
maxwell  was  given  to  the  unit  of  inagnetic  flux. 

Heinrich  Hertz,  whose  early  death  is  still  la- 
mented, was  born  in  Hamburg,  Germany,  in  1857 
and  died  in  1894.  In  the  domain  of  pure  physics 
his  career  was  a  brilliant  one.  Helmholtz  exercised 
a  great  influence  over  Hertz  and  suggested  some 
of  his  investigations.  Hertz  became  professor  of 
physics  in  the  University  of  Bonn  in  1889.  His 
great  work  was  "On  Electric  Waves."  He  verified 
Maxwell's  electromagnetic  theory  of  light  propa- 
gation and  showed  that  electrical  waves  exist  and 
also  how  to  measure  their  wave  length  and  period. 
Hertz  paved  the  w-ay  for  the  late  demonstrations  " 
in  space  telegraphy  and  also,  to  a  large  extent,  for 
Roentgen's  discovery  of  the  X-ray.  It  is  not  too 
much  to  say  that  Hertz  brought  the  world 
nearer  a  knowledge  of  the  exact  nature  of  electric- 
ity than  any  other  man.  A  continuation  of  his  re- 
searches offers  a  rich  opportunity  for  the  twentieth 
century. 

.An  interesting  experiment  was  recently  made  at 
Key  West,  Fla.,  according  to  the  daily  press.  In 
the  presence  of  several  prominent  pc.-ons  the  offi- 
cers of  a  telephone  company  connected  the  tele- 
phone wires  there  and  at  Havana  with  the  gulf 
cable  between  the  two  cities.  For  a  few  minutes  a 
roaring  noise  prevented  any  communication,  but 
finally  this  subsided  and  the  officials  heard  from 
Havana  distinctly  the  words.  "I  cannot  understand 
you."  clearly  transmitted.  Havana,  however,  failed 
to  understand  clearly.  The  experiment  was  re- 
garded as  highly  successful. 


Electrical  Patent  Litigation. 

Bv  Charles  A.  Brown. 

The  litigation  over  electrical  inventions  has  fully 
kept  pace  with  the  advance  in  the  electrical  art 
during  the  nineteenth  century.  As  the  electrical 
art  has  developed  to  an  unprecedented  degree,  so 
electrical  patent  litigation  has  assumed  its  place  as 
the  most  important  of  all  litigation  in  matters  relat- 
ing  to    patents. 

First  in  rank  of  all  patent  suits  is  the  patent  on 
the  Bell  telephone,  the  report  of  which,  in  the 
United  States  Supreme  Court  reports,  occupies  the 
whole  of  one  volume.  No  other  case  of  any  kind 
has  been  accorded  so  much  space  in  the  United 
States  Supreme  Court  reports.  This  case  stands  as 
a  monument  to  the  learning,  skill  and  determina- 
tion of  the  late  James  J.  Storrow,  and  is  remarkable, 
whether  it  is  considered  from  the  point  of  view  of 
the  invention  itself,  the  legal  questions  involved,  or 
the  amount  of  the  interests  at  stake.  No  such 
determined  defense  in  a  patent  suit  was  ever  pre- 
sented'to  a  court,  and,  no  such  determined  prosecu- 
tion of  infringers  was  ever  urged;  and  the  fate  of 
the  case  hung  in  the  balance,  as  is  shown  by  the  fact 
that  the  Supreme  Court  sustained  the  patent  by  a 
bare  majority  of  one. 

The  case  of  O'Reilly  vs.  Morse,  in  which  the 
Morse  telegraph  patent  was  involved,  was  a  pioneer 
suit  upon  electrical  patents,  but  the  interests  at  that 
time  involved  were  not  great.  This  case  does  not 
rank   ii    importance   with    the    telephone  cases. 

The  litigation  over  the  Edison  incandescent  lamp 
w-as  another  important  and  intensely  interesting  liti- 
gation. The  patent  was  sustained,  but  so  near  the 
end  of  the  life  of  the  patent  that  the  effectiveness 
of  the  decree  of  the  court  was  marred;. and  a  deci- 
sion adverse  to  the  patentee,  upon  a  motion  for  pre- 
liminary injunction,  was  quite  effectual  in  robbing 
the  owners  of  the  Edison  patent  of  the  fruits  of  their 
victory. 

Among  other  important  electrical  patents  which 
have  been  keenly  contested  in  lawsuits  are  the 
Thomson  and  Houston  patent  on  the  automatic 
regulator  for  electric  arc-light  dynamos,  the  Brush 
double-carbon  lamp  patent,  the  Edison  compound- 
wound  dynamo  patent,  the  Edison  three-wire  patent, 
tile  Gaulard  and  Gibbs  transformer  patent  and  the 
Edison  feeder-and-main  patent. 

The  litigation  upon  these  electrical  patents  has 
not  been  particularly  successful,  principally  on  ac- 
count of  errors  made  in  soliciting  patents.  Thus 
the  Thomson  and  Houston  regulator  patent  was 
declared  invalid  because  of  a  prior  patent  granted 
to  Thomson  and  Houston,  the  inventors  having 
acted  as  their  owm  patent  solicitors  and  not  having 
understood  thoroughly  the  legal  requirements  of  a 
valid  patent.  The  Brush  double-carbon  lamp  patent 
was  sustained,  but  was  ultimately  given  a  narrow 
construction,  owdng  to  the  use  of  unnecessary  re- 
stricting language  in  the  claims  of  the  patent.  The 
Edison  compound-wound  dynamo  patent  was  de- 
clared anticipated  by  Brush.  Brush  undoubtedly 
was  the  first  one  to  build  a  compound-wound  dy- 
namo capable  of  regulating  the  potential  to  con- 
stancy for  varying  numbers  of  translating  devices  in 
multiple  arc.  The  Edison  three-wire  patent  was 
never  submitted  to  the  court  on  final  hearing.  It 
was  used  effectually  by  the  owners  of  the  patent  as 
a  means  of  preventing  competition  and  was,  to  a 
considerable  extent,  respected  by  competitors  of  the 
Edison  company.  The  Edison  feeder-and-main  pat- 
ent, after  having  been  declared  valid  by  the  Circuit 
Court,  was  found  invalid  by  the  Court  of  Appeals 
for  lack  of  patentable  invention,  in  view'  of  prior 
fiatented  systems  of  electrical  distribution.  The 
Gaulard  and  Gibbs  transformer  patent  was  found 
not  to  cover  the  system  of  electrical  distribution  in 
which  the  transformers  are  connected  in  multiple. 

A  number  of  alleged  pioneer  patents  on  electric 
railway,  taken  out  by  Green,  Finney  and  others, 
have  been  involved  in  litigation,  but  these  patents 
have  not  commended  themselves  to  the  favorable 
attention  of  the  court,  as  the  most  of  them  pre- 
ceded the  actual  work  of  developing  the  electric- 
railway  industry,  and  were,  to  a  certain  extent,  open 
to  the  criticism  that  they  were  paper  patents,  not 
based  upon  or  showing  actual   operative  apparatus. 

.At  the  close  of  the  nineteenth  century  most  of 
the  fundamental  patents  have  either  been  declared 
invalid    or    have,  expired. 

There  is  still  in  existence  the  broad  Berliner  pat- 
ent, the  decision  of  the  court  upon  which  is  now  be- 
ing awaited  with  interest.  The  Tesia  polyphase-mo- 
tor patents  have  been  sustained  by  the  Circuit  Court 
in  (Connecticut.  The  Court  of  Appeals  is  expected 
soon  to  pass  upon  these  same  patents,  and  it  will 
then  be  judicially  determined  whether  or  not  Tesla 
is  entitled  to  the  credit  of  having  made  the  invention 
of  the  alternating-current  polyphase  motor.  The 
Tesla  split-phase-motor  patents  are  also  involved  rn 
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litigation   which  is  now  pending,  and  the  outcome 
of  which  will  be  awaited  with  interest. 

In  looking  over  the  whole  field,  it  is  a  matter  of 
surprise  that  so  great  and  rapid  strides  could  have 
been  made  in  an  industry  as  have  been  made  in  the 
applications  of  electricity,  with  so  little  monopoly 
depending  upon- patents.  It  is  perhaps  fair  to  say 
tliat  no  serious  and  complete  monopoly  has  been 
established  under  any  patent,  except  the  original 
Bell  telephone  patent,  and  at  the  present  time  the 
field  is  growing  less,  rather  than  more,  restricted 
on  account  of  patent  claims.  It  can  scarcely  be  said 
that  any  department  of  electrical  enterprise  is  or  can 
be  long  exclusively  controlled  now  by  patents.  Any- 
one can  make,  use  and  sell  dynamos,  arc  and  incan- 
descent lamps,  direct-current  motors,  magneto  tele- 
phones, electric  meters  of  certain  kinds,  switch- 
boards and  telephonic  appliances,  etc.,  without  m- 
fringement  of  any  broad  patent.  Whether  or  not 
the  battery  telephone  transmitter  and  the  induction 
motor  are  open  to  the  public  may  soon  be  deter- 
mined, and  ultimately  the  electrical  industry  in  all 
its  branches  will  reach  the  position  where  only  sub- 
sidiary specific  patents  have  to  be  considered. 


Some    Improvements    Needed    in     the 
Philippines. 

Bv  G.   D.  Rice. 

The  recent  orders  of  the  military  authorities  to 
the  effect  that  cities  and  towns  of  the  Philippines 
must  be  lighted  in  the  streets  and  public  grounds 
throughout  the  night  has  caused  some  new  devel- 
opments in  the  matter  of  establishing  electnc- 
pow^er  stations  for  the  working  of  electrical   street 

lights.  1  -  L  1 

The  writer  has  investigated  the  plans  which  have 
been  long  proposed  for  the  operating  of  electric- 
light  power  staiions  by  waterpower.  These  islands 
are  thickly  traversed  by  streams  of  water,  the 
sources  of  which  are  in  the  many  springs  of  the 
mountains,  and  as  the  flow  of  water  continues  down 
the  mountainside  to  the  valleys  the  volume  increases 
to  such  an  extent  in  many  cases  that  some  excellent 
waterfalls  exist  for  running  either  the  overshot  type 
of  wheel  or  the  more  modern  and  powerful  turbine. 
There  have  been  a  considerable  number  of  home- 
made overshot  wheels  put  in  at  various  waterpowers, 
and  always  with  success.  There  are  not  as  yet  any 
turbines  in  the  islands,  known  to  engineers,  al- 
though there  may  be  some  at  a  few  of  the  power 
plants  of  the  larger  sugar  refineries.  On  the  island 
of  Mindanao,  in  the  vicinity  of  Davao,  the  military 
officials  are  formulating  plans  for  the  operation  of 
an  electric-light  plant  by  waterpower.  The  same 
conditions  prevail  in  the  vicinity  of  Iloilo,  on  Panay 
"Island,  where  some  decisive  steps  have  been  taken 
lately  toward  the  utilization  of  the  waterpowers 
of  the  Jaro  and  other  rivers.  The  watercourses  in 
very  many  of  the  rivers  are  of  sufficient  depth,  vol- 
ume and  power  to  be  relied  upon  for  the  operation 
of  waterwhcels  permanently  throughout  both  the 
wet  and  the  dry  seasons.  This  dry-and-wet-season 
idea  is,  by  the  way,  not  so  prominent  as  one  might 
suppose.  The  writer  has  been  here  a  year,  and  has 
noticed  very  little  more  rainfall  in  the  wet  season 
than  we  get  in  the  United  States.  The  country 
is  by  no  means  overflown  and  turned  into  a  spongy 
mass,  as  i  was  told. 

Manila  may  be  used  as  an  example  of  the  steady 
advancement  of  electric  lights  for  the  Philippines. 
The  company  having  the  electric  lights  in  charge 
has  arranged  to  double  its  plant.  No  sooner  is  an 
electric-light  plant  put  in  one  of  the  leading  cities 
of  the  Philippines  than  almost  immediate  steps  have 
to  be  taken  to  double  the  plant,  owing  to  the  de- 
mand upon  the  company  for  more  lights  than  was 
calculated  upon,  and  the  request  for  lights  by  sur- 
rounding towns.  The  company  in  Manila  is  to  put 
in  two  more  dynamos  of  300  kilowatts  each,  four 
300-horsepower  boilers  and  related  machinery  for 
furnishing  lights  to  the  city  of  Manila,  the  coast 
system  and  surrounding  cities  and  towns.  The  pres- 
ent system  of  lighting  in  service  by  the  company 
is  entirely  inadequate  to  meet  with  the  requirements. 
Thousands  of  concerns,  private  residences  and 
streets  are  without  lights  simply  because  they  can- 
not be  obtained. 

In  Manila  there  are  now  10  dynamos  of  60  kilo- 
watts each  in  service,  supplying  something  more 
than  i.ooo  incandescent  street  lights  and  about  200 
arc  lights.  Paco,  a  suburb,  and  Sampaloc  want 
lights,  and  have  plenty  of  money  with  which  to 
pay  charges,  but  no  more  lights  can  be  supplied  un- 
til the  General  Electric  company  of  the  United 
States  hastens  the  additional  machines  here. 

The  government  officials  are  planning  to  have 
lights  furnished  for  the  government  buildings,  and 
as  soon  as  this  plan  is  carried  into  effect  in  Manila, 
such  places  as  Iloilo,  Cebu  and  other  of  the  leading 
cities  and  towns  of  the  archipelago,  in  which  there 
are  numerous  government  buildings,  will  follow 
suit.  The  establishment  of  military  posts,  with  mod- 
ern sanitary  arrangements,  in  the  Philippines  has 
also  opened  up  a  means  for  the  disposition  of  elec- 
tric lights.  These  military  camps  will  in  time  be 
provided  with  electric  lights,  for  the  reason  t'nat 
here  in  the  Philippines  other  modes  of  lighting  are 
very  inferior.  The  illuminating  oils  are  costly  and 
jmoky,  while  the  candles  arc  hardly  suitable  to  use. 


Dem.\nd  for  Electric    Meters. 

It  may  be  interesting  to  note  that  there  is  quite 
a  demand  in  the  Philippines  for  electric  meters. 
When  electric  lights  were  first  introduced  in  the 
islands  the  custom  of  charging  at  a  certain  fixed 
rate  per  month  was  followed.  But  since  the  intro- 
duction of  varied  lights  in  different  capacities,  there 
has  been  quite  a  call  for  recording  meters.  It  is 
right  that  wherever  electrical  current  is  sold  there 
should  be  some  means  adopted  for  making  accurate 
measurements.  The  flat-rate  system,  as  used  in 
stores,  public  buildings,  street  lighting  and  in  man- 
ufacturing industries  is  not  effective,  often  playing 
havoc  with  bills  and  creating  trouble  all  around. 
It  would  be  a  paying  investment  for  mechanical 
concerns  of  the  islands  to  carry  lines  of  electric 
meters. 

TuoLS  FOR  Electrical  Men. 

There  is  another  point  which  should  be  brought 
out  in  this  article,  and  that  concerns  the  supplying 
of  such  tools  as  are  particularly  adaptable  to  use 
in  connection  with  electrical  work.  A  year  ago  it 
was  very  difficult  to  purchase  any  tools  except  a 
few  crude  and  inferior  'kinds,  which  were  supplied 
by  the  tool  makers  of  Spain.  Spanish  tools,  like 
Spanish  machinery,  are  very  badly  made.  They 
have  no  strength,  and  one  can  take  a  Spanish  screw- 
driver and  break  it  with  his  hands,  while  a  wrench 
from  the  Spanish  shops  will  be  twisted  out  of  shape 
often  at  the  first  trial.  The  tools  from  the  Spanish 
shops  are  evidently  finished  by  apprentices,  for  the 
parts  seldom  fit  well.  I  have  seen  parts  so  tight 
as  to  prevent  working,  and  again  so  loose  as  to 
be  wobbly.  Tools  for  use  in  electrical  work  from 
England,  Japan,  Russia  and  one  or  two  other  coun- 
tries are  of  fairly  good  construction,  but  I  have 
seen  no  tools  in  the  islands  so  suitable  for  the  work 
intended  as  those  from  America.  The  first  move 
that  an  electrical  concern  intending  to  operate  in 
the  Philippines  should  make  ought  to  be  in  the  line 
of  tools.  There  should  be  supplies  of  dies,  taps  and 
similar  devices  for  thread-cutting  provided.  It 
would  almost  pay  one  to  go  into  the  business  of 
furnishing  electrical  tools  and  supplies  for  the  is- 
lands, even  if  he  did  not  carry  other  lines  of  mechan- 
ical tools  and  devices.  I  have  seen  so  much  poor 
work  resulting  from  the  use  of  inferior  description  of 
boring  tools,  bad  files,  poorly  tempered  cutting  tools 
and  the  like  that  it  seems  to  me  to  be  high  time  for 
some  enterprising  machinist  to  lay  the  foundation 
for  a  fortune  for  himself  by  a  establishing  a  tool  and 
supply  store  in  Manila  with  branches  in  Ilolio, 
Cebu  and  in  the  capital  cities  of  Negros,  Min- 
danao, Gimeras  and  other  islands.  The'  demand 
for  these  special  tools  for  electrical  work  may 
be  illustrated  by  the  fact  that  the  writer  has  fre- 
quentl}'  seen  machinists  devoting  several  days'  tinie 
to  the  making  of  a  special  tool,  which  might  be 
purchased  in  America  for  less  than  one  dollar. 
Bolts,  Screws,   Pins,   Etc 

The  demand  for  small  bolts,  screws,  keys,  pins, 
nuts,  washers,  spiral  springs,  wire  and  general  me- 
chanical small  supplies  for  electrical  machinery  and 
electrical  work  in  the  Philippines  has  been  gradu- 
ally increasing  for  many  months.  I  can  recollect 
that  about  a  year  ago  there  was  hardly  anything  re- 
lating to  electricity  in  the  islands,  and,  of  course, 
there  was  no  call  for  electrical  equipments,  tools  or 
supplies.  Since  then,  there  have  been  important 
changes  in  the  situation,  and  the  demand  for  these 
small  fittings,  tools,  etc.,  is  very  large.  When  elec- 
trical machinists  are  obliged  to  give  up  considerable 
time  to  shaping  small  screws  for  woodwork  of 
switchboards,  and  the  said  screws  can  be  purchased 
for  a  few  cents  per  dozen,  if  machine  made,  it  would 
seem  that  the  time  has  come  for  the  services  of  a 
supply  department  in  the  islands.  Owing  to. lack 
of  tools,  it  is  not  easy  for  the  machinists  to  make 
the  needed  parts  of  electrical  machines  or  the  fittings. 
Oils. 

■  neers,  that  is,  those  who  have  had  the  attending  of 
the  mechanical  work  at  the  sugar  refineries  and 
wood  and  metal-working  shops  of  the  past,  have 
been  in  the  habit  of  using  cocoanut  oils  and  inferior 
fats  from  the  caribao  and  other  animals  for  pur- 
poses of  lubrication  of  frictional  bearings.  These 
cheap  fats  and  inferior  oils  are  fairly  serviceable 
in  connection  with  the  lubrication  of  slow-turning 
shafts  of  sugar  machines,  where  the  bearings  of  the 
crushing  rolls  are  several  inches  in  diameter,  but 
they  arc  unfit  for  oiling  the  fine,  high-speeded  shafts 

'  of  electrical  machinery.  Many  good  electrical  ma- 
chines have  been  put  out  of  service  through  lack 
of  proper  lubricating  oils.  There  is  plenty  of  money 
available  for  buying  good  oils,  but  there  are  very 
few  oils  carried  by  the  machinery-supply  stores. 
I  have  had  trouble  in  getting  oil  for  a  bicycle  I 
have  here,  and  have  been  using  the  gummy  cocoanut 
oils  for  months  on  the  bearings,  with  the  result  that 
they  are  clogged  and  in  poor  shape.  Good  lubri- 
cating oils  should  be  sent  here  and  kept  in  stock 
by  the  machinery-supply  houses,  and  sold  at  fair 
prices. 

Belting. 
Leather,  rubber,  canvas  and  other  forms  of  flat 
and  round  belting  should  also  be  provided  for  the 
machinery  which  is  constantly  arriving.  There  are 
now  large  numbers  of  electrically  driven  fans  in 
service  in  Manila  and  other  places,  where  they  had 
arranged  to  drive  the  fans  by  other  power,  and 
these  fans  are  in  most  instances  driven  with  flat 
leather  belts.  The  belting  from  America  is  supe- 
rior  in   every    way   and   it   sells   well    and   at   good 


prices.  The  native  tanners  have  lately  attempted 
to  manufacture  leather  belting,  using  hides  of  cattle 
and  of  caribao.  The  hides  of  the  cattle  here  make 
fairly  good  leather  belts  if  properly  treated,  and,  in 
some  cases,  I  have  seen  belting  almost  as  good 
as  that  sent  in  from  America.  But  the  native  leather- 
belt  makers  have  no  rivets  with  which  to  join  the 
laps,  and  do  not  understand  the  art  of  gluing  the 
ends  or  sewing  them  properly.  Their  best  belts 
are  spoiled  through  defective  laps.  Still  the  native 
belting  is  used,  and  in  some  sections  of  the  islands 
it  is  the  only  kind  available.  Spain  also  sends  leather 
belting  here,  but  it  is  too  thin.  It  breaks  quickly. 
Spain  seems  to  make  nothing  but  mistakes.  Some 
of  their  best  leather  belting  is  ruined  by  \..rrely 
shaving  it  down  so  thin  that  the  fiber  of  the  leather 
is  destroyed,  and  the  belt  becomes  unserviceable 
in  a  short  time.  Russia,  England  and  other  coun- 
tries send  a  limited  amount  of  belting  here.  The 
only  canvas  and  rubber  belts  I  have  seen  are  from 
the  United  States,  and  they  sell  at  very  good  prices. 
The  prices  on  the  native  belting  are  extremely  low, 
as  the  cost  of  labor  in  making  the  belting  is  only 
about  15  cents  per  day  per  man.  There  are  round 
belts  in  service,  and  all  from  America.  Japan  has 
a  form  of  woven  belt  which  it  sends  here,  but  these 
belts  seem  to  chafe  and  wear  out  quickly,  and  the 
machinery  on  which  they  are  run  is  covered  with 
fibrous.  linty  stock  all  the  time. 


Looking  Forward. 

By  Foree  Bain. 

Turn  the  calendar  of  time  back  100  years,  stand 
upon  the  brink  of  the  new  century,  then  just  about 
to  begin,  gaze  with  steadfast  attention  through  the 
uncertain  meshes  of  the  veil  that  enshrouds  the  future 
and  obscures  the  vision  from  the  events  that  are 
destined  to  be  unfolded  gradually  and  revealed  as 
the  mists  clear  away  by  the  passage  of  time,  and 
what  seer  In  the  wildest  flight  of  the  most  vivid 
imagination  could  have  foretold  the  grand  results 
that  have  been  realized  by  the  application  of  human 
endeavor  within  the  short  span  of  five-score  years? 

In  the  eighteenth  century  the  manifestation  of  elec- 
tricity was  only  known,  to  all  practical  intents  and 
purposes,  by  its  static  efi^ects.  The  year  1800  brought 
the  knowledge  that  other  electrical  manifestations 
were  the  result  of  chemical  effort,  but  It  was  many 
years  after  that  before  similar  effects  were  produced 
by  mechanical  means.  Therefore  nearly  one-half  of 
the  century  had  passed  before  a  very  marked  de- 
velopment of  the  wonderful  possibilities  of  that 
peculiar  phase  of  activity  known  as  electricity  had 
been  begun.  It  was  not  until  the  enunciation  of 
the  great  fundamental  law  of  nature,  the  product  of 
many  profound  and  contemporaneous  minds,  the 
conservation  and  correlation  of  energy,  that  the  in- 
defatigable workers  .secured  the  combination  that 
permitted  them  to  unlock  the  door  to  the  hidden 
treasures  in  the  storehouse  of  nature. 

Let  us  advance  our  observer  a  century  with  the 
lapsing  time,  or,  if  you  please,  select  one  of  this 
day  and  generation,  and  let  him  proclaim  the  events ' 
that  are  to  mark  the  a*dvancement  of  science  and 
methods  within  the  coming  period  of  100  years. 
Our  prophet  will  have  us  understand  that  one  of 
the  immutable  laws  in  the  economy  of  nature  popu- 
larly expressed  is  "the  eternal  fitness  of  things." 
Great  developments,  the  result  of  Invention  and  dis- 
covery, are  always  brought  about  by  reason  of  a 
necessity.  There  never  was  a  truer  aphorism  than 
that  expressed  by  the  old  saw  that  "Necessity  is 
the  mother  of  invention."  The  application  of  this 
truism  may  be  observed  in  the  gradual  evolution  in 
the  means  of  transportation,  from  the  ox-cart  of  the 
earliest  times  to  the  "lightning  express"  of  to-day. 
The  various  modes  employed  at  the  several  stages 
of  the  development  have  been  the  necessity  of  the 
time  at  which  they  were  introduced.  Would  It  not 
be  incongruous  to  suppose  that  the  slow-plodding 
primitive  man  could  have  availed  himself  of  or  ap- 
preciated the  modern  flyer?  The  education  and 
refinement  of  man  must  be  consonant  with  the  de- 
velopments of  his  time.  The  statement  is  placed  in 
this  form  because  it  is  the  appreciation  or  utiliza- 
tion of  an  invention  or  demonstration  that  makes 
it  great.  Many  disheartened  inventors  and  scientists 
have  gone  to  their  graves  poor  and  unhonored  be- 
cause a  necessity  for  the  result  or  product  of  their 
great  skill  or  genius  did  not  exist  at  the  time  of 
its  production.  The  casting  of  pearls  before  swine 
is  a  parable  that  Illustrates  the  meaning  Intended 
to  be  conveyed. 

When  peering  Into  the  future  in  an  effort  to  fore- 
tell the  advance  that  will  be  made  within  another 
century,  the  most  important  factor  to  be  taken  into 
consideration  is  the  question  of  the  ability  of  the 
civilized  world  to  accept,  assimilate  and  appreciate 
the  advances  that  will  be  made  from  time  to  time 
by  the  enthusiastic,  restless  dreamers  always  in  the 
vanguard  of  the  procession  of  enlightenment. 

When  Zoroaster,  the  ancient  Persian,  announced 
the  doctrines  afterward  taught  In  the  Zenda-Avesta^ 
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seven  centuries  before  Christ,  the  natural  laws  of 
the  universe  prevailed  to  tlie  same  extent  that  they 
do  to-day.  The  garden  inhabited  by  our  first 
parents,  according  to  the  biblical  narrative,  could 
have  been  as  brilliantly  illuminated  by  use  of  a 
dynamo-electric  machine  and  arc  lamps  on  a  dark 
night  as  State  street  during  the  holiday  week.  Eve 
could  have  called  .-Vdam  home  to  luncheon  from  a 
distant  point  in  Eden  by  use  of  the  telephone  then, 
had  that  wonderful  instrument  been  known  at  that 
time  and  had  she  been  educated  to  its  use.  Nature's 
laws  do  not  change,  but  adaptation  of  nature  to 
meet  changed  conditions  is  constantly  progressing. 
Two  examples  are  sufficient  to  illustrate  the  state- 
ment. Fish  taken  from  the  underground  river 
which  flows  through  the  Mammoth  Cave  of  Ken- 
tuck}-  have  no  eyes.  The  waters  are  always  dark 
and  in  such  water  eyes  to  .the  fish  would  be  of  no 
use.  Therefore  nature,  in  the  application  of  the  law 
of  economy,  withholds  the  sense  of  sight  from  these 
little  subterranean  dwellers,  and  no  doubt  endows 
them  with  another  sense  in  compensation  for  the 
absence  of  the  organs-  of  vision.  Nature  originally 
provided  man  with  a  natural  covering  for  the  head. 
The  artificial  means  which  he  has  adopted  has  caused 
nature  to  withdraw  slowly,  gradually,  but  surely,  this 
portion  of  man's  makeup,  which  has  been  super- 
seded by  the  hat.  The  wild  men  of  the  plains  enjoy 
the  natural  covering  for  the  head  without  exception. 
Who  has  ever  seen  a  bald-headed  Indian? 

The  future  development  of  electrical  phenomena 
will  be  along  the  line  of  high  vibration.  Further 
research  and  a  better  understanding  of  the  subject 
will  develop  the  fact  that  all  of  the  manifestations 
of  nature  are  superinduced  through  the  medium  of 
vibration. 

The  fact  that  the  eye  and  ear  perceive  objects 
at  a  distance  has  led  to  a  close  investigation  of  the 
mechanism  of  the  propagation  of  light  and  sound, 
and  thus  was  laid  the  foundation  of  the  undulatory 
theories  that  form  so  large  a  part  of  the  teachings 
of  modern  science.  Heat  is  a  mode  of  motion — a 
form  of  radiant  energy.  So  is  light,  and  colors  are 
said  to  be  distinguishable  because  of  the  varying 
character  of  the  vibration  or  wave  lengths  that  deter- 
mine them.  Within  the  last  few  months  it  has  been 
very  clearly  proven  that  that  most  mysterious  of  the 
five  senses,  that  of  smell,  or  the  ability  to  detect 
odor,  is  a  manifestation  of  vibration.  Why  should  it. 
not  be  so?  The  olfactory  nerves  have  the  same 
cerebral  origin  as  the  optic  ner\'es;  it  is  probable 
that  their  functions  are  also  similar. 

There  seems  to  be  no  longer  a  doubt  of  the  fact 
that  the  expression  of  nature  is  manifested  entirely 
and  only  through  the  agency  of  some  form  of  kinetic 
energy. 

The  most  recent  illustration  of  a  form  of  radiant 
energy  is  noticed  in  the  operation  of  wireless 
telegraphy.  In  the  working  of  this  system  gross 
material  is  caused  to  propagate  and  project  a  form 
of  energy,  radiant  from  a  given  point  and  mayhap 
reaching  to  infinity,  and  similar  material  devices  are 
attuned  to  respond  to  the  impulses  of  their  primo- 
genitor, and  by  this  m>eans  the  thoughts  of  man  may 
be  projected  and  interpreted  at  a  distance  from  their 
origin  through  an  ethereal  medium.  Since  man  con- 
trols the  operation  of  material  or  matter  to  such 
an  extent  and  can  by  its  use  communicate  through 
space  between  two  distant  points,  it  seems  con- 
sistent to  believe  that  thought,  the  product  of  the 
highest  creation  known  to  man,  the  mind,  should 
be  capable  of  performing  any  function  which  is 
possible  with  a  lower  order  of  creation,  and  that, 
before  the  present  century  has  attained  its  majority, 
man  need  not  chancre  his  geographical  location  in 
order  to  hold  communion  between  distant  points. 

Another  advancement  that  may  be  looked  for 
within  the  coming  years  is  the  improvement  of  man 
as  a  machine.  The  old  machine  has  a  very  low 
efficienc}-.  Tlie  digestive  organs  and  the  organs  of 
assimilation,  which  are  the  boiler  portion  of  the 
plant,  have  an  efficiency  much  lower  than  a  steam 
boiler  plant.  The  fact  is  that  the  old  machine  con- 
sumes too  much  vital  energy  in  preparing  the  fuel 
(food)  for  assimilation.  Nearly  all  of  this  work  can 
be  done  by  artificial  means,  and  as  this  is  a  chemical 
process  and  as  electricity  promotes  and  hastens 
chemical  activity,  no  doubt  this  agency  will  be 
utilized  as  an  assistant  to  the  natural  forces  of  the 
body,  so  that  a  larger  portion  of  the  blood  may  be 
retained  to  supply  the  necessary  food  to  the  brain. 
Only  such  food  as  is  needed  to  supply  the  neces- 
sary tissues  and  muscles  of  the  body  or  the 
corpuscles  of  the  blood,  as  required  by  the  laborer 
or  the'  philosopher,  as  the  case  may  be,  will  be  taken 
into  the  system. 

A  necessity  for  some  means  of  producing  power 
other  than  by  the  use  of  coal  will  soon  arise.  The 
demand  will  be  supplied  when  it  is  pressingly  re- 
quired.   The  energy  from  the -sun,  the  source  of  all 


life  and  all  activity,  will  be  intercepted  before  it  is 
absorbed  by  the  earth,  and  it  will  be  diverted  into 
the  proper  channels  for  supplying  the  power  "that 
makes  the  wheels  go  round."  The  energy  inter- 
cepted may  be  received  as  electricity,  and  may  be 
utilized  directly  in  the  present  motors,  which  will  at 
once  displace  all  other  means  for  producing  power. 
When  a  proper  device  has  been  produced  that  will 
respond  to  the  radiant  undulatory  energy  of  the  sun, 
as  the  w'ireless  telegraph  receiver  absorbs  the  radiant 
energy  emitted  from  the  transmitter  and  converts  it 
into  useful  effect,  this  intercepter  of  the  sun's  energy 
will  convert  the  received  forces  into  useful  effect, 
which  will  directly  or  indirectly  turn  the  wheels  of 
commerce.  This  is  not  unreasonable  in  the  li.ght  of 
the  accomplished  marvels  of  recent  date  through  the 
operation    of    electrical    phenomena. 

We  are  beginning  to  realize  that  our  sensations 
come  not  directly  from  the  material  body,  but  from 
the  surrounding  medium,  in  the  same  manner  that 
electricity  is  conducted  by  a  wire — not  by  the  ma- 
terial wire,  but  through  the  surrounding  medium. 
All  manifestations  arc  the  result  of  vibration;  there- 
fore, if  the  cause  of  the  vibrations  is  controllable 
the  character  of  the  vibrations,  such  as  manifested 
by  heat,  light,  electricity,  magnetism  and  chemical 
effect,  may  be  changed  at  will,  as  they  are  inter- 
convertible forces,  or  the  result  of  one  force. 

A  development  that  awaits  an  urgent  necessity 
is  the  direct  conversion  of  electricity  into  light  to 
a  degree  equal  to  the  direct  conversion  of  electricity 
into  motion.  When  this  has  been  done  the  electric 
light  will  be  comparatively  heatless  and  more  than 
lOb  i6-candlepower  lamps  may  be  produced  per 
horsepower. 


win  cost  nearly  $6,000  each.  They  are  46  feet  long, 
have  cross  seats,  double  trucks,  air  brakes,  electric 
light  and  heat,  electric  signal  buttons  at  each  seat, 
and  will  be  finished  inside  in  mahogany.  They  mil 
be  of  the  vestibule  type  with  large  platforms.  The 
framework   of  the  cars  will  be   of  steel. 


Underwriters'  National   Electric  Asso- 
ciation. 

At  the  recent  December  meeting  of  the  Under- 
writers' National  Electric  association  in  New  York 
city  there  were  present  all  the  11  members  of  the 
electrical  committee  of  the  association,  with  the 
exception  of  President  H.  C.  Eddy,  and  from  30 
to  40  other  gentlemen,  including  insurance  inspect- 
ors and  municipal  inspectors  and  representatives 
of  the  National  Conference  on  Electric  Rules, 
American  Institute  of  Electrical  Engineers,  Gen- 
eral Electric  company,  Westinghouse  Electric  and 
Manufacturing  company,  the  Stanley  Electric  Man- 
ufacturing company  and  other  companies. 

The  most  important  work  done  at  the  meeting 
was  the  adoption  of  the  report  on  grounding  low- 
potential  circuits  presented  by  C.  M.  Goddard,  E. 
V.  French  and  F.  E.  Cabot.  This  report  recom- 
mended that  all  circuits  except  such  as  are  per- 
manently grounded  in  accordance  w-ith  Rule  13A  of 
the  National  Electrical  Code  must  be  provided 
with  reliable  ground  detectors.  Detectors  which 
indicate  continuously  and  give  an  instant  and  per- 
2nanent  indication  of  a  ground  are  preferable. 
Ground  wires  from  detectors  must  not  be  attaclied 
to  gas  pipes  within  the  building.  The  exception 
(Rule  13A)  provides  that  the  neutral  wire  of  direct- 
current,  three-wire  systems  and  the  neutral  point 
of  transformers  or  the  neutral  wire  of  distributing 
systems  of  alternating-current,  secondary  systems 
may  be  grounded,  only  when  so  arranged  that  under 
normal  conditions  there  will  be  no  flow  of  current 
through  the  ground  wire.  The  limit  of  low-poten- 
tial systems  was  raised  in  the  report  from  300  to 
550  volts.  A  valuable  feature  of  the  report  was  an 
abstract  prepared  by  Professor  W.  L.  Puffer  of  the 
Massachusetts  Institute  of  Technology  of  his  re- 
marks on  the  subject. 

The  specifications  for  knife  switches,  snap  switches 
and  open-link  fuses  as  found  in  the  October  sup- 
plement of  the  National  Code  were  adopted,  prac- 
tically as  printed.  There  were  also  a  few  slight 
changes  in  the  rules  of  the  code,  but  nothing  of 
special  importance. 


Chicago  City  Railway  Plans. 

Improvements  in  car  sheds  and  power  house  to 
the  value  of  nearly  $2,000,000  have  been  partially 
provided  for  by  the  Chicago  City  Railway  company 
through  the  purchase  of  15  acres  of  property  at 
Seventy-seventh  street  and  Vincennes  avenue  and  a 
tract  of  land  278  by  376  feet  at  Halsted  and  Thirty- 
eighth  streets,    Chicago. 

The  plans  of  the  company  provide  for  car  sheds 
on  the  former  tract  to  cost  from  $500,000  to  $600,- 
000,  and  for  the  erection  on  the  latter  tract  of  a 
Ipower  house  to  cost  more  than  $1,000,000.  It  is 
probable  that  the  two  electric  power  houses  of 
the  company  will  be  consolidated  into  the  new  one, 
and  the  machinery  in  the  three  cable  houses  will 
be  driven  by  motors  fed  from  Thirty-eighth  and 
Halsted  streets,  instead  of  by  steam,  as  at  present. 

In  course  of  construction  in  St.  Louis,  and  al- 
most ready  for  delivery  to  the  Chicago  City  com- 
pany, are  five  cars  built  according  to  plans  made 
by  Superintendent  Robert  McCulloch.  They  will 
be  put  into  service  on  different  divisions  of  the 
road  to  give  the  directors  an  opportunity  of  judg- 
ing of  the  advisability  of  equipping  the  entire  sys- 
tem with  similar  cars.  Mr.  McCulloch  says  that 
the  cars  are  as  good  as  can  be  built,  and  that  they 


New   Telephone    Company    in    Detroit. 

The  Detroit  City  Council  has  granted  a  30-year 
franchise  to  interests  represented  by  J.  W.  Martin, 
president  of  the  Oakland  County  Telephone  com- 
pany of  Pontiac,  Mich.,  for  an  Independent  tele- 
phone system  in  Detroit  to  compete  with  the 
Michigan  Telephone  company.  The  restrictions 
on  the  use  of  telephones  in  the  city  have  become 
so  numerous  and  annoying  that  the  citizens  have 
been  urging  the  council  to  grant  a  franchise  to 
anyone  who  could  convince  them  that  his  intentions 
were  honestly  directed  toward  the  bettermeiit  of 
the  service. 

The  ordinance  contains  a  carefully  drawn  pro- 
vision against  consolidation  with  other  companies. 
It  also  provides  for  underground  metallic  circuits 
within  a  radius  of  one  mile  from  the  City  Hall. 
The  rates  are  to  be  $25  a  year  for  residence  tele- 
phones and  $40  for  business  instruments.  The 
ordinance  prohibits  pay  stations  in  all  parts  of  the 
city.  The  new  concern  will  be  called  the  People's 
Telephone  company. 


Ohio  Telephone  Notes. 

The  Village  Council  of  Hudson,  Ohio,  has  granted 
a  franchise  to  the  People's  Telephone  company  to 
establish  a  plant  in  the  town.  The  company  has 
promised  to  give  its  patrons  free  use  of  the  county 
service  as  soon  as  the  business  in  the  town  will 
permit  it. 

The  Batavia  Telephone  company,  Batavia,  Ohio, 
has  opened  its  exchange  for  business  in  that  town. 
It  has  also  arranged  for  a  service  in  the  county,  as 
well.  This  line  will  connect  with  the  long-distance 
service  at  Loveland  as  soon  as  the  connections  can 
be  made. 

Manager  Robinson  of  the  Central  Union  office 
at  Urbana  has  arranged  a  signal  light  in  the  window 
of  his  office  to  notify  the  police  that  they  are  wanted. 
The  operator  takes  the  call  and  turns  the  light.  She 
■also  calls  up  headquarters. 

E.  M.  Boynton,  who  has  been  district  superin- 
tendent of  the  Central  District  and  Printing  com- 
pany at  Newcastle,  has  been  made  general  superin- 
tendent of  construction  and  right-of-way  for  the 
company  at  Pittsburg.  J.  Clark  Boynton  takes  his 
place  at  Newcastle.  The  change  takes  effect  the 
first  of  the  year.  O.  M.  C. 


American  Chemical  Society. 

The  twenty-second  general  meeting  of  the  Ameri- 
can Chemical  society  was  held  in  Chicago  on  De- 
cember 27th  and  28th.  The  retiring  president,  Will- 
iam MciVIurtrie,  delivered  his  annual  address  on 
the  evening  of  the  first  day  on  the  "Condition, 
Prospects  and  Future  Educational  Requirements 
of  the  Chemical  Industries,"  in  which  he  spoke 
of  the  general  knowledge  that  was  necessary  for 
chemists  to  have  and  advocated  the  combination 
of  the  engineering  courses  with  those  of  chemistry 
in  preparing  young  men  for  the  coming  demands 
of  the  industry.  Resolutions  were  adopted,  calling 
upon  Congress  to  establish  a  national  standardizing 
bureau.  The  following-named  officers  were  elected 
for  the  ensuing  year;  President,  F.  W.  Clarke, 
Washington,  D.  C. ;  secretary,  A.  C.  Hale,  Brook- 
lyn, N.  Y. :  treasurer,  A.  P.  Hallock,  New  York; 
librarian,  E.  G.  Love,  New  York;  councilors  for 
three  years,  Dr.  W.  A.  Noyes,  Terre  Haute,  Ind. ; 
Dr.  F.  A.  Gooch,  New  Haven,  Conn.;  Dr.  T.  W. 
Richards,  Cambridge,  Mass.;  Dr.  H.  L.  Wells, 
New  Haven. 


Consolidation  in  Boston. 

It  is  reported  that  the  Boston  Electric  Light  com- 
pany and  the  Edison  Electric  Illuminating  com- 
pany of  Boston  are  to  consohdate.  President  Fred- 
erick A.  Gilbert  of  the  Boston  Electric  Light  conr- 
pany  said  in  respect  to  the  deal:  "The  move  is  in 
the  interest  of  economy  and  has  been  pending  for 
about  four  years.  J.  P.  Morgan,  who  is  a  heavy 
owner  of  the  Echson  stock,  has  made  several  propo- 
sitions looking  toward  the  purchase  of  the  stock 
of  the  Boston  Electric  Light  company  and  we 
have  embodied  his  latest  offer  in  the  circular  which 
we  shall  send  out  to-day." 

The  first-named  company  is  capitalized  at  $3,000,- 
000  and  earned  $400,000  last  year,  while  the  Edison 
company  is  capitalized  at  $3,200,000,  and  its  last 
year's   earnings  amounted  to  $450,000. 


The  street-railway  lines  of  Scranton,  Pa.,  were 
for  several  days  tied  up  by  a  strike  of  conductors 
and  motormcn.  The  strike  was  settled  by  a  com- 
promise. The  men  demanded  what  was  equivalent 
to  an  advance  of  three  cents  an  hour.  They  were 
allowed  two  cents.  The  old  rates  of  wages  were 
12%  cents  for  the  first  six  months,  13%  cents  for 
the  second  six  months,  14  cents  for  the  second  year. 
IS  cents  for  the  third  year,  15  83-100  cents  for  the 
fourth  year,  and  16  67-100  cents  for  the  fifth  year. 
The  new  rates  are  14.  IS,  16,  I7H'.  18%  and  10  cents. 
The  men  are  also  allowed  a  lo-hour  day. 
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THE    CLOSING    YEAR    OF    THE  CENTURY. 


Future  electrical  historians  will  have  no  such 
epoch-making  discovery  as  the  voltaic  pile  of  1800 
to  describe  in  considering  the  closing  year  of  the 
nineteenth  century.  Nevertheless,  electrical  advance- 
ment has  been  general,  healthy  and  satisfactory.  In 
pure  science  investigation  is  making  along  the 
various  wave  theories  of  electricity  and  in  consider- 
ing the  intimate  relation  of  electricity,  light,  heat, 
chemical  effects  and  other  natural  forces.  In  ap- 
plied electricity  the  tendency  is  toward  a  larger,  use 
of  polyphase  systems,  larger  dynamo-electric  ma- 
chines and  longer  power-transmission  circuits. 
Along  commercial  lines  the  year  has  been  a  very 
prosperous  one  to  electrical  interests,  both  at  home 
and  abroad.  A  table  showing  the  electrical  manu- 
facturing business  of  the  year  in  the  United  States 
is  given  in  the  next  column. 

At  the  Paris  Exposition  of  1900  Paulsen's  lele- 
graphone  was  the  electrical  novelt)'.  By  this  device 
the  sounds  in  a  telephone  receiver  are  magnetically 
reproduced,  making  a  sort  of  telephone  and  phono- 
graph combination,  and  many  persons  think  that 
it  may  be  the  forerunner  of  the  long-sought  tele- 
phone relay.  Szczepanik's  "telectroscope,"  to  en- 
able one  to  see  distant  objects  by  the  electrical 
transmission  of  light-wave  impulses,  was  not  ex- 
hibited. This  device  has  been  talked  about  for 
several  years,  but  appears  to  have  no  tangible  ex- 
istence as  yet.  A  feature  of  the  Paris  Exposition 
was  the  attention  paid  to  polyphase  systems.  There 
were  a  number  of  large  generators  of  this  type,  the 
largest  being  of  3,000  kilowattts'  capacity.  One 
dynamo  was  wound  for  an  output  of  30,000  volts. 
Three-phase  induction  motors  of  all  sizes  and  for 
voltages  up  to  6,000  were  shown  in  variety.  There 
were  also  some  single-phase  motors  on  exhibition. 
Three-phase  motors  have  been  applied  to  railway 
work  (mounted  on  the  cars)  in  Switzerland,  and  a 
two-phase,  s.ooo-volt  motor  of  the  large  capacity  of 
1,000  horsepower  has  been  installed  in  the  munici- 
pal pumping  station  at  Geneva  in  that  country. 

At  the  Paris  International  Congress  the  names 
"gauss"  for  the  practical  unit  of  magnetic  intensity 
and  "maxwell"  for  the  practical  unit  of  magnetic 
flux  were  adopted.  Pleasant  meetings  of  American 
and  English  electrical  engineers  were  held  in  Lon- 
don and  Paris. 

Electric  railroading  continues  to  show  a  mar- 
velous extension  in  all  civilized  countries.  Long 
lines  with  alternating-current  transmission,  sub- 
stations and  direct-current  motors  are  building  in 
various  parts  of  the  United  States.  Many  cities  and 
towns  are  now  connected  by  electric  railways,  and 
it  will  not  be  long  before  the  missing  links  between 
Chicago  and  Milwaukee,  Chicago-  and  Detroit, 
Boston  and  New  York  and  New  York  and  Phila- 
delphia will  be  built.  Then  will  come,  doubtless,  a 
consolidation  of  systems.  The  electric-railway 
situation  in  the  United  States  to-day  is  much  like 
the  short-line  building  of  the  early  days  of  the 
steam  railroad.  Foreign  activity  in  electric-railway 
building  is  hardly  less  marked.  The  Central  Lon- 
don underground  system  and  the  Metropolitan 
undergroimd  road  of  Paris  were  both  put  in  opera- 
tion during  the  year,  as  well  as  the  Northwestern 
Elevated  in  Chicago.  Work  was  begun  on  the 
New  York  rapid-transit  subway,  and  satisfactory 
progress  has  been  made  in  equipping  the  Manhat- 
tan elevated-railroad  system  in  New  York  for  elec- 
trical operation.  A  suspended  electric  railway  was 
built  and  put  in  operation  in  Elberfeld,  Germany. 
Great  projects  for  electric  underground  railways  in 
London  are  under  consideration.  One  interesting 
feature  of  the  year  was  the  final  abandonment  of 
the  storage-battery  traction  experiment  in  Chicago. 

In  lighting,  the  Nernst  lamp  shows  much  im- 
provement, but  is  not  yet  on  the  market.  Much 
attention  has  been  paid  to  the  alternating-current 
series  arc  lamp,  and  the  position  of  the  direct-cur- 
rent arc,  whether  open  or  enclosed,  is  seriously 
threatened  for  outdoor  lighting. 

During  the  year  the  British  government  signed' 
a  contract  for  the  laying  of  an  all-British  Pacific 
cable.  The  American  transpacific-cable  projects  are 
still  in  abeyance,  unfortunately.  In  telegraphy  im- 
provements in  Rowland's  printing  telegraph,  the 
Pollak-Virag  system  and  the  telautograph  are  to 
be  noted.  There  has  been  considerable  advance- 
ment in   typewriting  telegraphs. 

In  the  telephone  field,  particularly  in  the  United 
States,  great  activity  is  shown.  Extensions  and  im- 
provements are  making  in  all  directions,  both  by 
Bell  companies  and  the  Independents.  One  in- 
creasing use  of  the  telephone  is  in  the  transmission 
of  train  orders  on  railroad  systems,  and  a  promis- 


ing field  seems  to  be  opening  up  in  this  direction. 
During  the  year  the  American  Bell  Telephone  com- 
pany has  been  merged  into  the  American  Tele- 
phone and  Telegraph  company,  and  in  February 
the  Erie  Telegraph  and  Telephone  company  was 
absorbed  by  the  Telephone,  'Telegraph  and  Cable 
company.  The  latter  event  was  especially  im- 
portant, indicating,  as  it  did,  the  strength  and  im- 
portance of  the  non-Bell  interests.  The  famous 
Berliner  case  was  argued  in  November,  1899,  and 
a  decision  was  expected  during  the  year,  but  has 
not  yet  appeared. 

Space  telegraphy  is  making  way  slowly.  Mar- 
coni is  reported  to  have  dispensed  with  the  up- 
right wires  or  antenna:,  and  distances  up  to  90 
miles  have  been  covered. 

Electric  power  transmission  is  now  accomplished, 
in  practice,  up  to  80  miles,  and  at  the  Snoqualmie 
Falls  plant,  in  the  state  of  Washington,  a  motor 
was  operated  over  a  circuit  of  153  miles  during 
the  year.  This  was  done  merely  as  an  experiment 
on  existing  lines  to  Seattle  and  Tacoma.,  coupled 
to_gether,  and   is  believed  to  be  the  longest  power 

Western  Electrician's   Estimates  of  Electrical 
Manufactures. 


1900.               i 

1899. 

Class  of  Apparatus. 

Made   in 

Im- 

Made in 

Im- 

the U.  S. 

ported. 

the  U.  S. 

ported. 

Arc  lamps,  enclosed 

S    1.200,000 

?       800,000 

125,000 

150,000 

Auxiliary  steam  plant  for 

electric     installati  o  o  s. 

such  as  pumps,  conden- 

sers,   separators,    feed- 

water  beaters,  iojectcrs. 

1,500,000 

1,250,000 

Bells,  buzzers,  push-but- 

tons, call-boxes,  annun- 

600,000 

500,000 

Belting  used  in  electrical 

plants    

550.000 

550,000 

Boilers    for  electrical 

plams  (water-tube)  — 

4,000,000 

3,000,000 

Boilers  for  electrical 

plants   (other  than  wa- 

700,000 

Cables,  underground, aer- 

ial and  submarine 

15,000,000 

12,500,000 

Carbons  for   lamps,    bat- 

teries or  mo'ors 

1,625,000 

§250,000 

1,350,000 

Si6o,ooo 

Cars  and  trucks  for  elec- 

3,000,000 

Conduits     (underground) 

and  similar  material 

i,6oOi,ooo 

1,200.00c 

Conveyors,  coal   and  ash. 

used  in  electrical  plants 

350,000 

200,000 

Cranes   and  hoists,  elec- 

trically operated 

2,400,000 

1,600,000 

Dynamos  and  motor?,  in- 

cluding   pans    of    ma- 

chines, boosters,  rotary 

converters,  etc..  and  all 

motor  applications  not 

specifically  enumerated 

in  this  list 

36,000,000 

28,000,00c 

Electroplating  and   other 

electrolytic      apparatus 

not  elsewherespecified. 

250,000 

250,000 

Elecirostatic     machines. 

induction  coils, ■medical 

150,000 

15.000 

150,000 

Elevators,  electric  (mecb- 

2,500,fl0C 

2,000,00( 

Engines— (elec.  use)  Gas 

900.000 

700,000 

Engines— (elec.use)Steain 

15,000,000 

16,000,006 

Fans. electrically    operat- 

•  ed  and  direct-connected 

1,100,000 

900,000 

Fire-alarm  acparatus.a'so 

burglar     alarms,  cross- 

ing indicators,  etc 

700,000 

550.00c 

Fixtures  for  electric  ligbt- 

50,00c 

3,500,cK)o 

Heatine  and   cooking  ap- 

paratus, electrical 

225,000 

200,000 

500 

Incandescent  lamps 

3,400,000 

7,000 

2,700,000 

9,000 

Instruments  for  measure- 

meat  and  meters  of  all 

kinds;  also  ground  de- 

tectors,   scientific    and 

laboratory  appa  r  a  t  u  s. 

photometers,    Ley  d  en 
jars,  X-ray  outfits,  etc.. 

2,500,000 

1150,000 

1,500,000 

100,000 

Insulating  material,  fiber, 

Insulators     (glass    and 

porcelain) 

1,325,000 

1,100,000 

5,000 

Interior  wiring   supplies. 

as  tubing,  interior  con- 

duit, molding,  junction 

bnxes,  rosettes,  etc 

850,000 

500,000 

Lightnine  arresters 

310,000 

225.000 

Poles,  cross-arms,  brack- 

2,900,000 

800,00c 

Primary  batteries 

450,000 

20,000 

375.000 

30,000 

Railway  supplies. electric. 

such     as     trolleys    and 

other    contact    devices. 

strain  insulators,  cross- 

overs, rail  bond*:,  etc..  , 

950,000 

600,000 

Rheostats, car  controllers. 

motor  starters,  etc 

775,000 

525,000 

Shafting,      pulleys. 

clutches,    etc.,  used    in 

electrical  plants 

500,000 

550.000 

Sockets,  switrhes. cut-outs 

1,500,000 

1,200,000 

3,500,000 

2,700,000 

Telegraph    instrum  en  t  s 

and  apparatus 

115.000 

3,000 

125,000 

5.000 

Telephone  apparatus 

*i7,5oo,ooo 

125,000 

15,000,000 

125,000 

Transformers,  stationary. 

2,600,000 

1,850,000 

Water  wheels,     used      to 

drive      electrical      ma- 

850,000 

700,00c 

Wire, bare  

7.250.000 

!  6,500,00c 

Wire,  rubber-covered 

3,roo,ooo 

30.000 

f  2,200,00c 

25,000 

Wire,  weatherproof 

6,250,000 

5,500,00c 

10,000 

Wire,     magnet     and     al 

1,250,000 
200,000 

No  est. 
No  est. 

Total 

$153,000,000 

865 1. 00c 

8123.800,000 

8539.500 

*0f  which   about  $13,500,000  represents    Bell    apparatus    and 
S4, 000, 000  Independent  apparatus. 


transmission  yet  attained.  Some  increase  in  the 
use  of  aluminum  for  bare-wire  transmission  circuits 
is  reported. 

Electric  automobiles  were  somewhat  improved 
and  greatly  increased  in  number  during  1900.  They 
are  now  widespread  in  the  United  States,  France, 
Germany  and  other  countries  and  promise  to  play 
a  conspicuous  part  in  the  new  century,  although 
some  desirable  improvements  are  still  to  be  made. 
A  number  of  important  automobile  exhibitions  dur- 
ing the  year  demonstrated  the  extent  and  im- 
portance of  the   motor-vehicle  industry. 

Other  features  of  the  year  of  especial  interest 
are  the  absorption  of  the  Siemens  &  Halske  Elec- 
tric company  of  America  by  the  General  Electric 
company  in  April,  the  decision  sustaining  the 
Tesla  polyphase-motor  patent  by  the  United  States 
Circuit  Court  of  Connecticut  in  August,  and  the 
awarding  of  a  contract  for  an  electric  elevator  for 
the  Washington  monument,  to  have  a  lift  of  498 
feet. 

Electrical  Manufacturing  Business. 

The  electrical  manufacturing  business  of  the- 
United  States — including  non-electrical  apparatus 
used  essentially  and  exclusively  in  the  generation 
or  utilization  of  electricity — shows,  for  1900,  an  in- 
crease of  23%  per  cent,  in  the  value  of  the  output, 
as  compared  with  1899,  the  figures  being  $153,000,- 
000  and  $123,800,000,  respectively.  In  the  adjoining 
table  careful  estimates  of  the  value  of  electrical  and 
strictly  allied  manufactures  made  in  or  imported 
into  the  United  States  in  the  years  1900  and  1899 
are  given. 

All  of  the  estimates  are  conservative  and  prepared 
from  a  large  number  of  sources.  They  represent  the 
best  approximation  of  electrical  manufactures  that 
it  is  possible  to  obtain,  and  show  that,  prosperous  as 
was  the  year  1899,  the  year  1900  has  exceeded  it  in  a 
very  satisfactory  manner. 

Electrical  Expoets. 

The  classification  of  the  Treasury  Department  is 
such  that  it  is  difficult  to  obtain  exact  statistics  of 
the  exports  of  electrical  goods  from  the  United 
States.  From  figures  that  are  obtainable,  however, 
it  is  known  that  the  electrical  exports  of  1900 
amounted  to  about  $11,000,000  in  value,  compared 
with  about  $7,000,000  in  1899.  This  increase  of  57 
per  cent,  is  most  gratifying.  The  $11,000,000  is 
about  equally  divided  between  electrical  machinery, 
on  the  one  hand,  and  telephones,  telegraphs,  instru- 
ments, line  material  and  other  classes  of  electrical 
apparatus  on  the  other.  Estimates  of  imports  are 
given  in  the  table,  and  show  a  total  of  $65i,<x)0  for 
1900.  It  is  very  clear  that  the  United  States  is  a 
seller  of  electrical  goods,  rather  than  a  buyer. 
Deaths  of  the  Year. 

The  most  noted  name  among  those  of  electrical 
men  who  have  died  during  the  year  is  that  of  David 
E.  Hughes, the  inventor  of  the  microphone,  who  died 
in  London  on  January  23d,  aged  69.  Other  for- 
eign electrical  men  of  prominence  who  passed 
away  in  1900  were  Eraile  Andreoli,  French  elec- 
trician, noted  for  work  in  storage  batteries  and 
electrolytic  processes,  who  died  in  February,  aged 
6.5,  and  Bruno  Abdank-Abakanocwicz.  a  well-known 
Polish  electrical  engineer,  who  died  at  his  home  in 
Paris  in  September,  at  the  age  of  45. 

Among  Americans  the  following-named  may  be 
mentioned: 

January  8th — S.  Dana  Greene  of  Schenectady, 
N.  Y.,  general  sales  manager  General  Electric  com- 
pany, a,ged  36. 

February  8th — George  L.  Beetle  of  Chicago, 
prominently  identified  with  the  business  develop- 
ment of  the  telephone  in  the  West,  aged  ^J. 

April — John  C.  Love  of  New  York,  inventor  of 
the  Love  conduit  electric-railway  system. 

July  26th — John  E.  Zeublin  of  Chicago,  general 
superintendent  of  the  Chicago  Telephone  company, 
aged  58. 

August  19th — Col.  J.  J.  S.  Wilson  of  Chicago, 
\'eteran  telegrapher  and  electrical  man,  aged  65. 

October  1st — John  E.  Hudson  of  Boston,  presi- 
dent American  Telephone  and  Telegraph  company, 
aged  61. 

October  31st — George  H.  Bliss  of  Chicago,  elec- 
tric-lighting pioneer  in  the  West,  aged  60. 

November  12th — Henry  Villard  of  New  York, 
financier  of  electrical  properties  in  the  period  from 
1878  to  1892,  aged  65. 

November  I2th — Frank  Jarvis  Patten  of  New 
York,  well-known  electrical   inventor,  aged  48. 

November  i6th — F.  W.  Royce  of  Washington, 
D.  C,  electrical  inventor  and  business  man,  aged  61. 

November  23d — Washington  H.  Lawrence  of 
Cleveland,  president  National  Carbon  company, 
aged  60. 
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BUSINESS  CONDITIONS. 


Reports  from  a  number  of  electrical  manufac- 
turers and  dealers  and  from  business  houses  in  allied 
lines  show  conclusively  that  the  year  1900  was  an 
eminently  satisfactory  one  to  electrical  business  in- 
terests. The  volume  of  trade  was  very  large,  de- 
spite the  election,  and  prices  were  excellent.  The 
expansion  of  the  electrical  export  trade  continues 
to  be  a  gratifying  feature  of  the  situation.  The 
business  of  the  old  year  and  the  outlook  for  the 
new  are  canvassed  in  the  following  statements,  which 
are  alphabetically   arranged; 

American  Electric  Fuse  Company,  Chicago 
(Fuses):  The  business  outlook  iov  1901  is  the  most  prom- 
ising within  our  recollection.  AVe  have  beeu  surprised 
at  tlie  increase  in  inquii-ies  anil  actual  business  since 
the  electiou.  Our  business  is  intimately  connected  with 
the  general  business  situation,  as  our  trade  is  distributed 
throughout  every  state  in  the  Union,  and  we  are  con- 
fident, from  the  indications  already  noted,  that  the  busi- 
ness, at  least  for  the  next  year,  in  the  electrical  in- 
dustry will  be  the  largest  in  the  history  of  the  United 
States.  We  have  noted  also  another  ma'tter  of  interest 
in  tlie  business  of  1900,  and  that  is  a  growing  demand 
for  articles  of  sterling  worth  and  a  better  following 
regarding  cost  of  standard  goods.  Uuinous  competition, 
which  has  injured  so  many  other  lines,  has  harmed  the 
electrical  business  by  bringing  out  cheap  and  shoddy 
goods.  Our  experience  leads  us  to  believe  that  the  r^"- 
ple  will  have  none  of  these  substitutes,  but  will  insist, 
in  every  electrical  line,  upon  hasMng  the  best.  We  feel 
very  confident  of  a  successful  and  prosperous  year  to 
eomo. 

American  Electric  Vehicle  Company,  New 
York  (Electric  Vehicles)-  AA'hite  this  company  removr^d 
its  entire  plant  from  (.'hicago  to  a  larger  plaut  in  the 
East,  and  established  headquarters  in  New  York  city, 
in  January,  1900,  and  was  thus  compelled  to  reorgnnize 
its  shop  force  and  sales  department,  yet  the  amount 
of  business  done  during  the  last  year  has  exceeded  its 
expectations.  Tiie  management  is  convinced  that  the 
automobile  industry  is  a  ijernianent  and  large  one.  The 
prospective  business  for  1901  has  already  reached  large 
proportions,  and  we  have  already  taken  up  the  question 
of  enlarging  our  shop  facilities. 

American  Steel  and  "Wire  Company,  Chicago 
(Wire):  The  production  and  sales  of  telegraph  and  tele- 
phone wires,  bare  and  insulated  copper  wires  and  cables 
for  electrical  purposes  and  of  rail  bonds  on  the  part  of 
this  company  during  the  year  1900  have  been  more  than 
satisfactory.  The  business  of  the  company  in  these 
lines  is  the  greatest  in  the  history  of  the  Washburn  & 
Moen  plants,  where  all  the  company's  insulated  wires 
and  bonds  are  made.  The  increases  noted  are  in  all 
departments  of  electrical  work,  bare  and  insulated, 
while  in  feeder  cables  of  large  capacity  and  in  bonds 
the  output  has  more  than  taxed  the  full  day  and  night 
capacity  of  the  plants  involved.  Orders  have  come  from 
all  sections  of  the  country,  while  the  increase  in  export 
has  been  very  marked.  So  far  as  the  outlook  for  1931 
is  concerned,  everything  indicates  an  oven  greater  busi- 
ness than  during  the  last  year.  There  appears  to  be  a 
very  general  renewal  of  activity  in  lines  that,  from  va- 
rious causes,  have  lain  more  or  less  dormant  for  some 
months  past.  So  favorable,  indeed,  does  the  American 
Steel  and  Wire  company  consider  the  outlook  that  propo- 
sitions for  largely  increasing  the  capacity  of  the  elec- 
trical plants  are  under  consideration  and  plans  looking 
to  this  end  will,  doubtless,  mature  during  the  early 
months   of  the  year  1901. 

Anderson  (Albert  and  J.  M.)  Manufacturing 
Company,  Boston  {Electrical  Specialties) :  We  have 
made  every  preparation  for  a  good  business  for  the  com- 
ing year  and  have  no  idea  that  we  shall  be  disap- 
pointed. 

Elue  Ridge  Locust  Pin  Company,  Asheville, 
N.  C.  (Pins  and  Brackets):  The  year  1900  has  been,  on 
the  whole,  a  very  satisfactory  one.  We  think  there  has 
been  more  development  along  electrical  lines  than  in 
any  preceding  year  The  latter  part  of  1900  has  been 
somewhat  dull,  owing,  perhaps,  to  the  presidential  elec- 
tion. Since  the  election,  however,  inquiries  have  come 
in  much  more  freelv,  and  everything  indicates  a  fair 
trade  for  1901. 

Bryan-Marsh  Company,  New  York  (Incandes- 
cent Lamps):  We  have  been  compelled  to  arrange  with 
the  suburban  electric  roads  centering  in  Slarlboro, 
Mass.,  to  run  special  cars  from  adjacent  towns  in  order 
to  secure  an  increased  labor  market,  since  our  own 
demands  and  those  of  manufacturers  in  other  lines  have 
depleted  the  local  labor  market.  The  year  1900  will  go 
down  as  the  red-letter  year  with  us  as  to  the  total 
output  of  incandescent  lamps.  To  be  accurate,  from 
December  1.  1S.99.  to  December  1,  1900,  the  total  output 
of  lam]>s  has  been  4S  per  cent,  iu  excess  of  any  previous 
year.  This  result  is  attributable  to  a  largely  increased 
foreign  demand,  the  awakening  of  many  isolated  plants 
as  to  superiority  of  results  to  he  obtained  from  lamps 
which  are  slightly  higher,  initially,  in  price  over  cheap 
lamps,  heretofore  largely  used  by  the  smaller  consumer.^, 
and  heavy  sales  incident  to  the  opening  up  of  new  terri- 
tory. 

Eullock  Electric  Manufacturing  Company, 
New  York  fElcctric-light  and  Power  Machinery):  We 
have  had  a  most  satisfactory  trade  during  1900.  the  last 
sis  months  of  which  show  a  greater  volume  of  business 
done  than  the  entire  year  of  1S99.  We  have  found  it 
necessarv  to  enlarge  twice  upon  our  facilities  during 
the  vear.  which  will  make  the  capacity  January  1,  1901. 
fully  doTible  that  which  it  was  January  1st  of  last  year. 
One  gratifying  feature  of  our  business  during  last  year 
was  the  large  increase  in  export  trade.  Orders  have 
come  to  us  from  Great  Britain,  continental  Europe,  Rus- 
sia, South  America  and  Mexico,  with  every  indication 
that  there  will  be  a  gradual  and  very  satisfactory  in- 
crease in  the  future.  Another  feature  regarding  our  busi- 
ness is  that  during  1S99  our  largest  unit  was  of  SCO  kilo- 
watts, while  at  the  present  moment  we  are  prepared  to 
build  generators  of  2,000  kilowatts,  and  larger,  if  neces- 
sary.   We    are    to-day    crowded    with    orders    for    large 
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Carlisle  &  Einch  Company,  Cincinnati 
(Searchlights  and  Xovelties):  Business  in  1900  has  been 
about  50  per  cent,  better  than  in  any  preceding  vear. 
In  fact,  all  our  lines  have  grown  and  we  are  busier 
in  every  department  than  we  ever  have  been.  From  all 
appearances  the  year  1901  will  be  even  better. 

Charter  Gas  Engine  Company,  Sterling,  111. 
CGas  and  Gasoline  Engines):  Up  to  the  first  of  Decem- 
ber we  did  as  much  or  more  business  than  we  did 
in  the  whole  of  1S99.  which  was  the  largest  year  in  our 
history-.  December  held  its  own  with  the  rest  of 
the  year,  so  that  we  are  expecting  to  increase  our  output 
very   materially   over  past   years.    Oar  anticipation  for 


1901   is   that   there    will   be   good    business,    fair   prices, 
and  that  collections  will  be  good. 

Consolidated  Kailway  Electric  Lighting  and 
Equipment  Company,  New  York  (Train  Light- 
ing)* Among  the  most  important  advances  during  the 
last  year  in  the  development  and  application  of  elec- 
tricity to  commercial  ends  has  been  the  use  and  per- 
fection of  electrical  lighting  of  railway  trains  and  ve- 
hicles. Accepted  in  theory  for  years  past,  the  mechan- 
ical difficulties,  which  at  first  appeared  formidable,  have 
been  overcome  successfully  and  there  has  been  placed 
at  the  service  of  the  traveling  public  a  method  of  light- 
ing railway  coaches  incontestably  superior  to  any  other 
from  the  point  of  view  of  economy,  comfort,  simplicity 
and  safety.  At  the  recent  session  of  the  International 
Kail  way  Congress  in  Paris  it  was  decided  that  "electric 
lighting  of  railway  carriages  produced  by  means  of  a 
djnairio  driven  by  the  axle  during  the  run  of  the  train 
realizes,  in  principle,  a  complete  and  rational  system 
of  car  lightiug."  It  has  been  the  good  fortune  of  Ameri- 
can science  and  invention  to  realize  that  principle  in 
practical  utility  and  to  apply  it  successfully  where  it 
will  be  appreciated  by  the  countless  thousands  of  trav- 
elers as  lessening  or.  It  may  be  said,  eliminating  the 
dangers  of  fire  and  explosion,  absent  from  no  other 
method  of  car  or  train  lighting.  The  utilization  of 
electrical  principles  and  appliances  which  obtain  in  this 
country  has  been  widely  ai'ailed  of  in  other  countries, 
and  it  is  simply  a  matter  of  time  when  the  electric  light- 
ing of  railway  trains  will  be  as  much  a  matter  of 
course  as  the  present  method  of  car  heating  in  place 
of  the   old-fashioned   car  stove. 

Crocker-Wheeler  Company,  Ampere,  N.  J. 
(Electrical  Machinery):  The  year  just  past  has  un- 
doubtedly been  the  greatest  in  the  history  of 
electrical  and  allied  industries,  and  from  present 
iudications  the  demand  for  apparatus  for  the  first  year 
of  the  new  century  will  be  at  least  as  large  as,  and 
even  promises  to  exceed,  that  of  1900.  In  point  of  out- 
put thS  last  twelve  months  ha^  e  far  exceeded  any  pre- 
vious years.  The  field  of  electric  power  transmission 
for  mills  and  factories  has  been  very  active  and  the 
inquiries  for  installations  of  this  character  are  inereas- 
iug  daily.  Our  works  have  been  taxed  to  the  utmost 
during  the  year  now  terminating,  and  though  in  the 
last  fpw  months  we  materially  increased  our  facilities 
for  ha'ndling  work,  we  are  unable  to  satisfy  tb.e  demand. 

Driver-Harris  "Wire  Company,  Newark,  N.  J. 
(Resistance  Wires):  The  electrical  branch  of  our  busi- 
ness has  been  quite  satisfactory  during  the  last  year 
and  we  !ook  for  a  material  increase  during  1901.  We 
sell  resistance  wire  to  most  of  the  electrical  manufac- 
turers, and  we  find  tlmt  our  customers  are  all  preparing 
for  a  good  trade  during  the  coming  year.  With  every 
sign  iu  Its  favor,  we  "Jo  not  see  how  business  can  be 
otherwise   than  very   prosperous. 

Electro-Dynamic  Company,  Philadelphia  (Elec- 
trical Machinery  I :  We  believe  we  but  repeat  the 
opinions  of  the  other  manufacturers  by  stating 
that  the  present  year  has  been  the  most  prosperous 
ever  known  to  the  electrical  trade.  Not  only  has  the 
volume  of  business  been  greater,  but  the  profit  to  the 
manufacturers  has  improved.  Our  own  business,  which 
is  principally  devoted  to  the  production  of  electrical 
machinery  for  marine  purposes  and  to  special  electrical 
engineering  work,  has  been  exceedingly  prosperous,  and 
we  have  every  reason  to  hope  for  a  coutmuatlon  of  this 
prosperity  during  the  ensuing  year. 

Emerson  Electric  Manufacturing  Company, 
St.  Louis  (Motorsj:  The  season  of  19a0  was  not  the  best 
lor  tan  motors  and  such  appliances,  but  even"  with  that 
drawback,  we  registered  large  gams  in  volume  of  busi- 
ness don-,  largely  due  to  the  general  prosperity  of  our 
country  and  its  citizens,  and  to  the  fact  that  our  line 
of  goods  has  come  to  be  considered  as  necessities,  in- 
stead of  actual  luxuries.  An  early  limited  canvass  of 
our  trade  shows  a  general  teeling  of  satisfaction  at  the 
InLure  prospects,  and  we  look  forward  to  the  season  of 
1901  lor  the  greatest  and  most  profiratle  year  in  tUe  his- 
tory of  the  entire  electrical  trade. 

Ericsson  Telephone  Company,  New  York 
(Telephone  Apparatus);  The  growth  in  the  demand  for 
electrical  goous,  and  especially  telephones,  which  was 
looked  tor  at  the  close  of  16^9  has  materialized  in  19iX), 
and  in  e\en  greater  volume  than  was  anticipated.  The 
year  of  presluential  election  and  the  close  of  the  nine- 
teenth century  will  be  one  to  remember  as  exceptional 
because  it  was  not  an  •■olf  year"  for  business.  Doubt- 
less nearlj  every  house  in  this  line  has  had  its  busy 
times  and  its  quiet  times  Iu  the  last  twelve  months, 
but  the  average  has  l.ieen  so  good  as  to  be  the  cause 
for  congratulations.  Perhaps  the  South  has  given  the 
largest  portion  of  any  one  part  of  the  country,  but  for- 
tunately the  whole  country  has  been  so  prosperous  that 
very  few,  if  any,  have  reason  to  complain.  For  ourselves 
we  might  say  that,  beginning  a  campaign  of  education 
with  tne  organization  of  this  company  and  insisting  that 
real  economy  means  using  only  the  best,  we  have  per- 
sistently pursued  the  idea  with  ever-increasing  converts 
to  Its  truth.  The  last  year  has  brought  us  many  new 
friends  whose  confidence  we  value,  and  a  substantial 
increase  in  our  trade.  We  look  forward  to  the  opening 
year  of  the  new  century  with  great  confidence,  feeling 
that  business  conditions  are  very  favorable,  and  with 
the  general  prosperity  of  the  country  a  good  trade  is 
assured. 

Evans,  Almirall  &  Co.,  New  Tork  (Heating, 
Ventilating  and  Power  Plants):  Having  but  recently 
established  an  office  in  the  West,  we  would  say  that  the 
business  that  we  have  done  in  that  section  in  the  first 
year  has  more  than  met  our  expectations,  arid  we  cou- 
sider  the  outlook  for  the  coraiug  year  very  bright.  We 
are  at  the  present  time  extremely  busy  and  have  more 
contracts  on  hand  than  were  reasonably  anticipated. 

Fails  Kivet  and  Machinery  Company, 
Cuvahoga  Falls,  Ohio  (Power  Transmitting  Machinery) : 
The  bulk  of  our  trade  is  not  at  the  present  time  with 
electrical  companies,  the  direct-connected  plants  having 
practically  closed  that  line  of  trade-  We  would  say, 
however,  that  while  that  liae  of  business  has  been  cut 
out,  we  ha^e  been  very  busy  the  last  year. 

Earr  Telephone  and  Construction  Supply  Com- 
pany, Chicago  (Telephone  Apparatus):  In  the  out- 
look for  the  telephone  and  electrical  business  for  the 
coming  new  year  everything  indicates  a  very  active 
market.  We  are  informed  fi-om  our  correspondence  from 
all  parts  of  the  country  that  there  are  great  preparations 
being  made  to  rebuild  lines  and  exchanges.  Many  ex- 
changes are  preparing  to  put  In  new  outfits  throughout. 
We  look  forward  to  a  brisk  and  prosperous  trade  early 
in  the  new  year. 

Fitchburg  Steam  Engine  Company,  Fitchbnrg, 
Mass.  (Steam  Engines  and  Eoilersj:  As  we  stated  last 
year,  we  do  not  make  a  specialty  of  electric-light  work, 
"but  we  furni-sh  u'ore  or  less  every  year  for  this  purpose, 
and  the  demand  the  last  yeo^r  has  been  more  than  for 
any  previous  year,  we  having  supplied  a  good  deal  of 
direct-connected,  as  well  as  belted,  wod;.  A3  we  have 
looked  over  the  field  it  has  seemed  to  us  fhat  the  demand 
everj- where  was  larger  than  ever  before,  and  we  can  see 
no  reasoD  why  there  should  not  be  a  still  larger  increase 


In  the  year  Just  before  us.  The  development  in  the  use 
of  electrical  power  is  simply  marvelous,  anrl  there  seems 
to  be  hardly  any  limit  to  it- 
General  Electric  Company,  Schenectady,  N.  Y. 
(Electrical  Machinery):  The  business  of  the  year  1900 
shows  a  large  increase  over  that  done  in  Hs99,  notwith- 
standing the  fact  that  the  latter  year's  business  was 
the  best  in  Us  history.  By  means  of  enlarged  facilities 
in  Us  workshops  this  company  has  been  enabled  to  make 
deliveries  keep  pace  with  increased  orders.  The  number 
of  new  projects  requiring  large  quantities  of  electrical 
apparatus  and  supplies  have  been  numerous  during  the 
year,  and  final  deliveries  have  been  made  on  several 
large  outstanding  orders.  The  prices  of  the  raw  ma- 
terials chietly  used  in  the  electrical  work  remained  at 
the  high  record  made  during  the  year  1S39,  until  No- 
vember last.  Since  then  actual  advances  have  been  de- 
manded on  these  prices,  which,  If  continued,  must  ulti- 
mately lead  to  increased  prices  for  finished  electrical 
products.  During  the  year  noted  improvements  have 
been  made  in  the  equipment  of  central-station  lighting 
apparatus,  the  older  and  more  inetficient  types  of  gen- 
erators and  devices  having  been  discarded  and  replaced 
by  larger  units  of  higher  cfliciency  and  of  a  more  sub- 
stantial character.  In  electric-railway  work  there  has 
been  a  decided  tendency  to  use  equipments  of  four 
motors  instead  of  two,  thus  giving  greater  power, 
higher  speed  and  generally  more  satisfactory  service. 
The  increasing  demand  for  railway  equipments  for  sub- 
urban and  interurban  work  shows  clearly  the  tendency 
on  the  part  of  all  railway  companies  to  extend  their 
lines,  thereby  placing  the  suburbs  of  large  cities  within 
easy  reach  of  business  centers  and  relieving  the  con- 
gestion of  densely  populated  districts.  Great  advances 
have  been  made  during  the  year  in  the  equipment  of 
large  manufacturing  plants  with  electric  motors.  The 
time  is  not  far  distant  when  the  distribution  of  power 
by  electricity  will  become  universal  in  mills  and  fac- 
tories. Great  progress  has  been  made  in  the  equip- 
ment of  each  tool  with  its  individual  motor  in  machine 
shops  of  recent  construction.  So  rapid  have  been  the 
strides  in  the  successful  transmission  of  power  by  elec- 
tricity over-  considerable  distances,  that  the  limiting 
factor  is  no  longer  the  length  of  the  transmission  line, 
but  is  now  merely  a  question  of  the  market  price  at 
which  the  power  can  be  sold.  Power  at  a  loss  of  only 
S  per  cent,  on  the  line  is  to-day  being  transmitted  SO 
miles  in  California.  The  electrical  equipment  of  water- 
powers  heretofore  considered  so  inaccessible  as  to  be 
of  no  commercial  value  is  today  making  these  water- 
powers  among  the  most  desired  of  all  properties.  The 
electrical  transmission  of  power  from  coal  mines— using 
slack  for  fuel— is  now  beginning  to  attract  the  attention 
of  capitalists,  and  at  the  close  of  the  year  190O  there  are 
several  plants  of  this  character  in  different  sections  of 
the  country,  which  have  proved  to  be  great  commercial 
successes.  To-day  the  introduction  of  electrical  ap- 
paratus into  new  fields,  as  well  as  its  expansion  in 
places  where  entry  has  already  been  made,  seems  to  be 
limited  only  by  the  number  of  competent  engineers 
who  can  give  to  the  promotion  of  such  work  that  breadth 
of  comprehension  of  economics  and  that  understanding  of 
mechanical  applications  which  are  so  essential  to  a 
ready  grasp  of  the  advantages  of  those  things  which 
are  new.  It  can  be  stated  as  a  broad  proposition  that 
the  use  of  electrical  apparatus  will  invariably  promote 
economies,  and  advancement  in  nearly  all  the  fields 
of  industrial  endeavor  may  best  be  marked  by  the  num- 
ber of  undertakings  brought  under  the  influence  of  the 
progressive  electrical  engineer. 

Great  "Western  Smelting  and  Kefining  Com- 
pany, Chicago  (iletals) :  The  year  IKLty  was  a 
phenomenal  cne  in  all  lines  of  tiade,  and  we  _were  not 
sanguine  enough  to  expect  to  duplicate  it  in  19C0,  but  in 
this  we  have  been  happily  disappointed,  and  our  busi- 
ness, especially  in  the  nigh-grade  babbitt,  solders,  etc., 
will,  in  all  probability,  reach  50  per  cent,  more  in  volume 
than  in  Hs9y. 

Gregory  Electric  Company,  Chicago  (Elec- 
trical Machinery  and  Supplies):  We  have  bad  a  very 
satisfactory  year,  the  increase  in  our  business  being 
constant  and  very  gratiiying.  Through  the  increase  of 
business  we  wele  compelled  to  enlarge  our  quarters  and 
have  added  a  new  building  to  our  works.  During  the 
year  we  have  made  numerous  improvements  throughout 
our  works,  thereby  facilitating  the  handling  of  apparatus, 
and  we  believe  we  now  have  a  model  electrical  work 
plant.  We  note  a  large  demand  for  up-to-date  apparatus, 
the  average  customer  now  being  well  posted  on  what  Cua- 
stitutes  good  apparatus.  Collections  have  been  very  sat- 
isfactory this  year  and  we  are  looking  forward  to  the 
coming  year  as  one  of  exceptional  promise.  We  believe 
the  electrical  industry  has  never  been  in  a  more  satis- 
factory condition. 

Hobart  Electric  Manufacturing  Company, 
Troy,  Ohio  (Dynamos  and  Motors):  We  take  pleasure  in 
stating  that  our  business  in  lUUO  has  been  a  iittle  more 
than  50  per  cent,  greater  than  for  1S99.  The  increase 
would  have  been  greater  had  we  been  in  shape  to  take 
care  of  what  we  could  have  had. 

Holtzer-Cabot  Electric  Company,  Brookline, 
Mass.  (Telephones  and  Motors):  Our  business  during  the 
past  year  has  been  satisfactoiy,  notwithstanding  political 
and  trade  conditions.  While  there  lias  been  a  slight  re- 
action from  the  unusual  trade  of  the  previous  year,  the 
electrical  business  from  our  standpoint  seems  to  be  in  a 
healthy  and  progressive  state.  The  rapid  growth  of  large 
central-agency  systems  is  well  shown  by  the  great  de- 
mand for  charging  sets,  nolse'.ess  dynamos  for  direct  con- 
nection and  boosters,  while  the  smaller  exchanges,  in- 
terior systems,  etc.,  continue  to  furuish  a  good  market 
for  the  magneto.  Our  motor  department  has  been  re- 
cently enlarged  to  meet  the  Increasing  demand  for  both 
alternating  and  direct-current  apparatus.  A  good  indi- 
cation of  the  satisfactory  condition  of  trade  in  general  is 
shown  by  the  tendency  toward  slower  speeds  and  better 
grade  of  apparatus,  thus  indicating  that  cheapness  Is  not 
the  iuiportant  consideration  it  was  a  few  years  ago.  Our 
export  business  Is  very  satisfactory,  and  the  inqu.ries  of 
a  year  or  so  ago  are  now  being  followed  by  orders.  In 
conclusion,  we  may  state  that  we  are  well  satisfied  with 
the  outlook  for  the  coming  year  In  all  departments. 

Lambert  Schmidt  Telephone  Manufacturing 
Company,  New  York  (Telephone  Apparatus) :  Dur- 
ing the  last  year  our  business  has  increased  considerably 
and  wo  liave  been  forced  to  move  to  larger  quarters  at 
our  new  factory  at  Weehawken,  N.  J.  It  lias  been  very 
gratifying  to  us  to  see  the  rapid  increase  In  business  in 
every  direction  in  the  telephone  field  and  also  the  numer- 
ous improvements  that  have  been  introduced  by  the  la- 
dependent  manufacturers.  We  should  certainly  consider 
the  last  year  as  reaching  the  highest  mark  thus  far  In  the 
development  of  the  Independent  telephone  business,  and 
we  shall  be  very  much  disappointed  If  the  coming  year 
does  not  show  increased  prosperity.  Now  that  the  cities 
of  the  first  class  have  taken  up  Independent  telephone 
exchanges  and  manufacturers  have  worked  out  the 
problem  of  furnishing  quick  and  satisfactorv  service  n 
large  systems,  the  development  of  the  business  should 
be    very    rapid. 

Leonard  (Ward)  Electric  Company,  Bronxville, 
N.  Y.  (Rheostats  and  Circuit-Breakers):  The  year  3900 
has  been  a  very  good  one  in  the  line  of  rheostats  and 
circuit-breakers.     Our  business  has  been  very-  satlsfac- 
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tory  iudeed,  especially  onr  foreign  business,  which  has 
been  surprisingly  good  of  late.  This  is  In  a  large  meas- 
ure due  to  the  fact  that  we  secured  at  the  Paris  Expo- 
sition the  only  gold  medal  awarded  In  our  line  of 
goods.  The  year  1901  will  no  doubt  be  even  better  than 
.   1900. 

McKinlock  (George  A.),  President  Central 
Electric  Company,  Chicago  (Klectrical  Sup- 
plies): If  It  were  not  for  the  fact  that  the  year  1900  was 
a  presidential  year,  it  is  my  opinion  that  the  business 
of  the  year  would  have  shown  even  a  greater  volume  of 
increase  over  the  year  1S99,  which  is  thL'  high-water  mark 
of  the  tide  of  industrial  and  commercial  progress.  The 
ebb  of  this  tide  was  barely  perceptible  during  the  year, 
and  the  distant  roar  of  the  flood  of  1901  is  already  heard, 
and  it  would  be  a  work  of  supererogation  to  review  or 
to  mention  the  causes  that  foretell  the  years  of  plenty 
which  seem  to  be  upon  us.  The  polltico-tinancial  ques- 
tion having  been  so  effectively  disposed  of,  and  the  ex- 
pansion idea  having  met  with  such  popular  endorse- 
ment, there  do  not  seem  to  be  any  sentimental  or 
material  obstacles  that  will  prevent  the  successful  work- 
ing out  or  development  of  legitimate  commercial  enter- 
prises. The  increase  in  our  country's  population,  while 
gratifying,  has  not  kept  pace  with  the  increase  in  the 
productiun  of  gold,  which  seems  to  indicate  that  we 
have  a  wider  margin  fof  exchanges  tlian  ever,  and  ap- 
parently ample  for  the  world's  requirements-  In  our 
own  city,  the  labor  question  seems  to  be  settling  itself, 
and  with  the  growth  in  the  population  of  the  city,  which 
is  Inereasing  rapidly,  tlie  advantages  of  Chicago  as  a 
manufacturing  and  dislributing  point  are  made  mani- 
fest  more  than   ever. 

Matthews  (W.  K.)  &  Bro.,  St  Louis  (Electrical 
Specialties);  Our  business  beiug  principally  specialties, 
we  feel  from  the  large  number  of  orders  we  have  re 
ceived  for  all  of  these  that  it  indicates  an  era  of  pros- 
perity in  the  electrical  line  which  has  never  been  known 
before.  We  have  received  orders  fi'om  all  over  the 
United  States  and  from  Honolulu,  Canada  and  Germany, 
which  would  indicate  that  there  has  been  a  great  deal 
of  new  work  put  in  or  that  the  old  electric  linos  are 
being  rebuilt  and  that  there  is  a  tendency  to  use  tlie 
Iiighest  grade  material  in  this  work.  From  all  indica- 
tions we  believe  that  there  will  be  a  large  amount  of 
extension  of  both  electric-light  and  street-railway  work, 
as  well  as  in  telephone,  during  the  next  year. 

Michigan  Electric  Company,  Detroit,  Micli. 
(Electrical  Supplies):  "We  have  done  all  the  business 
which  we  have  had  facilities  for  securing  and  handling 
in  all  the  various  electric  lines  v,'e  arc  interested  iu,  in 
1900,  and  we  find  the  total  shows  a  very  satis  fact  or  3' 
Increase  over  the  total  of  any  previous  year.  Tiiis  in- 
crease we  find  is  not  confined  to  any  one  or  two  lines, 
but  is  general  in  all  the  lines  we  handle.  We  are, 
therefore,  well  satisfied  with  what  we  have  so  far  ac- 
complished, and  look  forward  with  confidence  to  doing 
even  a  better  business  in  1901,  and  we  liolieve  that  In  all 
electrical  lines  there  is  plenty  of  business  for  those  who 
go  after  it  properly  and  are  equipped  to  handle  it. 

Montauk  Multiphase  Cable  Company,  Ke'^v 
York  (Wire):  From  our  contact  with  other  electrical 
industries  and  by  reading  the  electrical  journals,  we 
can  draw  but  one  concluslDn,  namely,  that  1900  was  a 
very  prosperous  year  among  the  electrical  fraternity. 
As  to  our  business,  we  are  glad  to  report  that  the  orders 
have  been  much  larger  than  for  any  previous  jear.  Re- 
garding the  outlook  for  1901,  we  would  say  that  it  is  very 
flattering,  and  we  believe  that  during  this  period  ftre- 
detectlng  wire  will  come  into  universal  use  for  fire-alarm 
Durposes,  not  only  in  residences,  but  in  mills,  factories 
and  warehouses.  During  1900  we  brought  out  a  simple 
but  efl3cient  branch  ard  splice  box,  which  enables  the 
electrical  man  to  install  our  fire-detecting  wire  almost 
as  fast  as  he  would  two  ordinary  wires.  In  the  early 
part  of  1901  we  intend  liringing  our  a  new  ::nd  improved 
manual  alarm  box,  the  fittings  to  be  mounted  entirely  on 
glazed   porcelain. 

Munson  (Charles)  Belting  Company,  Chicago 
(Leather  Belting):  The  business  transactions  of  the  last 
year  have  been  of  a  very  gratifying  nature.  We  have, 
especially  in  the  line  of  electric-light  plants  in  different 
parts  of  the  country,  been  very  successful  In  securing 
contracts  and  orders.  Also,  in  connection  with  the  va- 
rious street  railways  In  different  cities,  we  have  secured 
considerable  trade,  indicating  that  business  has  an  up- 
ward tendency.  In  regard  to  the  outlook  for  1901,  from  a 
conseiwative  standpoint  we  feel  that  the  prospects  are 
very  good.  We  have  secured  a  number  of  yearly  eon- 
tracts  from  large  corporations  and  smaller  ones.  Indi- 
cating that  trade  will  l>e  good  during  the  year  1901,  and 
that  business  will  continue  in  a  healthy  condition,  as  it 
has  been  during  this  last  year.  In  fact,  from  our  stand- 
point, we  feel  that.  If  anything,  tliere  will  be  a  deckled 
advance  along  all  lines. 

National  Conduit  and  Cable  Company, 
New  York  (Wires  and  Cables):  The  year  1900  has  been 
one  of  the  best  years  In  the  history  of  our  business,  and 
has  been  most  satisfactory  to  us.  The  outlook  for  1901 
Is  quite  as  promising. 

North  Electric  Company,  Cleveland,  Ohio 
(Telephone  Apparatus):  The  last  year  has  seen  the 
capacity  of  this  institution  almost  quadrupled.  We  are 
working  night  and  day,  and  have  had  the  pleasure  of 
placing  on  the  market  several  improvements,  most  of 
which  have  been  inno^-atlons  In  their  line  in  the  field 
of  Independent  telephony.  Our  business  has  been  satis- 
factory from  a  financial  standpoint,  as  well  as  the  in- 
crease In  the  growth  of  the  output.  The  outlook  for 
1901  Is  that  we  will  be  compelled  at  least  to  double  our 
present  capacity,  we  being  warranted  in  this  opinion 
from  the  present  outlook  of  business  already  in  hand  or 
promised. 

Nowotny  (John  S.),  Cincinnati  (Dynamos  and 
Motors):  We  have  enjoyed  a  splendid  business  in  the 
last  year;  in  fact,  the  business  (Jiat  we  have  done  has 
far  exceeded  our  most  sanguine  expectations.  As  to 
the  future,  we  feel  that  tlie  present  administration  in 
public  affairs  is  sufficient  to  guarantee  the  whole  coun- 
try safe,  conservative,  economical  and  sound  govern- 
ment. Our  relations  with  Europe  and  foreign  countries 
in  general  were  never  In  better  condition,  justifying  us 
In  looking  forward  to  a  great  Increase  in  our  export 
business,  as  American  products  are  now  being  recog- 
nized throughout  the  civilized  world  as  the  best.  Within 
the  boundaries  of  our  own  counti-y,  there  have  been  ex- 
ceptional seasons,  enabling  the  farmers  throughout  the 
country  to  enrleh  themselves.  The  wheels  of  industiT 
have  not  been  idle  and  there  has  been  employment  for 
all  at  unusually  good  wages.  It  would  seem  that  we 
are  just  passing  into  an  era  of  prosperity  that  will  be 
enjoyed  by  all,  such  as  this  country  has  never  ex- 
]>erlenced. 

Phoenix  Iron  Works  Company,  ^leadville. 
Pa.  (Steam  Engines  and  Boilers):  Our  business  for  the 
year  1900  has  been  very  satisfactory,  the  volume,  both 
in  engines  and  boilers,  being  larger  than  In  previous 
years,  although  there  was  some  let-down  due  to  the 
reaction  from  the  high  prices  of  material,  as  well  as 
the  conservatism  due  to  the  near  approach  of  a  presi- 
dential election.  Since  election  we  liave  liooked  a  large 
number  of  orders,  both  domestic  and  foreign,  and  from 


the  inquiries  we  have  received,  and  the  contracts  that 
are  pending,  we  look  for  a  very  large  amount  of  busi- 
ness the  coming  year.  We  consider  that  the  business  of 
the  United  States,  in  the  electrical  and  allied  lines,  is 
in  a  more  healthy  condition  than  we  have  ever  known  it. 
There  Is  gomg  to  be  a  groat  deal  of  activity  in  electric- 
railway  building.  The  mining  Industries  are  particularly 
active,  and  the  large  otfice  buildings  being  erected  In  our 
prluclpa!  eltles  are  going  to  make  a  very  large  demand 
for   the    class    of   machinery    we   manufacture. 

Providence  Eng-ineering-  "Works,  Providence, 
R.  I.  (Steam  Engines};  The  last  year  has  been  one  of  the 
most  prosperous  ever  experienced  in  the  history  o^  the 
engine  business  as  carried  on  at  our  works,  and  the  com- 
ing year  seems  to  us  to  give  evidence  of  equal  pros- 
perity. Purchasers  of  machines  throughout  the  country 
are  evincing  a  iiigher  appreciation  of  good  work  and 
excellence  in  design,  which  we  take  to  be  an  encouraging 
feature  of  the  situation  and  one  tending  to  increase 
progress  in  all  lines  of  industry.  We  have  every  reason 
to  be  satisfied   with  the  outlook. 

Shelby  Electric  Company,  Shelby,  Ohio 
(Incandescent  Lamps) :  We  are  pleased  to  advise  you 
that  never,  during  the  experience  of  this  company,  has 
there  been  such  a  demand  for  incandescent  lamps  that 
deliver  the  largest  quantity  of  light  through  the  end 
opposite  the  base  as  there  is  now.  The  useful-light  ar- 
gument produced  by  this  company  has  made  a  great 
impression  on  the  trade,  and  we  believe  that  we  can 
expect,  during  the  coming  year,  more  orders  than  ever. 
There  seems  to  be  a  tendency  among  central-station 
operators  and  large  users  of  electricity  for  illumination 
to  pay  more  attention  to  economy  in  operation  and  they 
naturally  begin  with  tlie  lamp.  We  have  been  making 
an  educational  campaign,  and  this,  undoubtedly,  has 
considerable  bearing  on  the  success  we  are  having. 

Shultz  Belting  Company,  St.  JjOuIs  (Belting): 
Our  business  for  the  year  just  closed  has  been  the 
largest  we  have  had  in  24  years.  Business  has 
been  good  in  all  lines;  in  electrical  lines  we  have  had  a 
very  much  increased  business.  We  think  the  outlook  for 
several  years  to  come  is  very  good,  and  that  all  lines  of 
trade  in  the  United  States  will  be  increased,  and  that 
the  foreign  demand  for  American  goods  will  also  be 
good. 

Sprague  Electric  Company,  New  York  (Elec- 
trical Machinery):  The  outlook  for  electrical  business 
is  extremely  good,  ao  far  as  this  company  is  concerned. 
The  year  1900,  althougli  whn.t  is  known  as  a  campaign 
year,  was  one  of  the  best  tnat  tliis  company  has  ever 
had,  and  the  demand  for  our  products  is  increas:ng  at  ft 
very  gratifying  rate.  We  have  been  obliged  to  enlarge 
our  general  olfices  to  accommodate  the  growth  in  busi- 
)iess,  and  have  recently  established  a  branch  office  in 
St.  Louis,  and  on  the  first  of  January  we  shall  open 
another  branch  office  iu  P.altimore.  With  the  over- 
whelming majority  given  to  President  McKiuley  on  his 
re-i'lection,  the  confidence  of  the  business  men  throughout 
the  country  is  established,  and  undoubtedly  there  will 
be  In  the  next  four  years  an  unusual  amount  of  progress 
made.  The  application  of  electricity  to  machinery  driv- 
ing of  all  kinds  will  receive  a  great  impetus,  and  the 
Sprague  Electric  company  j'.ntici pates  getting  a  larg.; 
share  of  the  business. 

Standard  Telephone  and  Electric  Company, 
Madison,  Wis.  (Telephone  Apparatus^:  We  have  found 
during  ihe  year  just  closed  a  decided  advance  on  tue 
part  of  the  Independent  telephone  companies  in  every 
way.  Employes,  particularly  in  the  eleccr.cal  branches 
of  the  work,  are  uecoming  daily  better  acquainted  witii 
their  duties,  and  as  a  result  there  is  a  sttauy  decrease 
01  complaints  frojn  subscribers,  because  of  better 
service  and  the  improved  class  of  apparatus  sold  to 
the  Independent  telephone  people  by  tUe  manufacturing 
companies.  This  company  has  had  a  very  successful 
year,  and  unless  all  indications  fail,  1901  should  be  a 
banner  year  in  the  Independent  field.  The  Bell  company 
is  making  strenuous  ellorts  to  overcome  competition,  but 
with  the  capital,  determination  and  ab.lity  in  manage- 
ment, together  with  the  loyalty  of  the  peopie,  to  contend 
^vith,  the  Beli  interests  will  have  just  as  hard  a  propo- 
pitiou  to  deal  with  in  the  future  as  they  have  had  in  the 
past.  'Xhe  sale  of  a  few  Independent  exch.inges  during 
the  last  year  to  the  Bell  company  or  its  licensees  has, 
of  course,  in  some  instances,  occasioned  unfavorable 
comment,  but  where  rates  have  not  been  increased  and 
toll  connections  continued  with  the  Independent  com- 
panies, no  great  harm  has  resulted.  It  is  to  be  assumed, 
however,  that  this  condition  will  not  continue,  and  that 
sooner  or  later  higher  rates  will  be  demanded,  and  the 
public  will  not  forget  that  for  mauy  years  they  were  very 
generally  deprived  of  telephone  service,  because  of  ex- 
cessive rates,  and  in  many  localities  were  compelled  to 
accept  such  service  as  they  could  get.  Kealiziug  this, 
the  Bell  company  is,  of  course,  reconstructing  many  of 
its  plants  at  a  great  outlay.  It  remains  to  be  seen,  how- 
ever, what  the  outcome  of  this  move  will  be.  We  feel 
that  locally  telephone  subscribers  prefer  to  support  home 
industries,  talk  with  more  people,  and  at  lower  rales 
than  the  Beli  company  has  ever  made  in  the  past. 

Standard  Underground  Cable  Company, 
Pittsburg  (Wires  and  Cables):  We  believe  the  business 
of  the  year  1900  in  the  electrical  and  allied  lines  to  have 
been  the  most  prosperous  in  the  history  of  tliose  in- 
dustries. While  we  consider  the  outlook  for  1901  to  be 
quite  good,  we  do  not  believe  tliat  business  will  be  so 
large  In  the  electrical  and  allied  lines  this  year  as  it  was 
in  1900. 

Stephenson  Manufacturing  Company,  Albany, 
N.  Y.  (Belt  Dressing):  Conditions  never  appeared  so 
healthful  as  they  are  at  the  present  time.  We  attribute 
this  quite  largely  to  the  steadily  growing  demand  for 
products  of  American  manufacture  abroad,  which  Silmu- 
lates  all  lines  of  industry.  Manufacturers,  as  a  class, 
are  under  deep  obligations,  first,  to  the  builders  of  the 
Oregon,  and  second,  to  the  government  authorities,  who 
ordered  that  ship  from  Snn  Francisco  to  Cuba.  That 
trip  demonstrated  to  the  civilized  world  that  "wo  are  the 
people."  Men  who  read  the  signs  of  the  times  will,  dur- 
ing the  next  year,  use  their  utmost  endeavors  to  make 
their  products   known  and   appreciated  in  new   markets. 

Stromberg-Carlson  Telephone  Manufacturing 
Company,  Chicago  (Telephone  Apparatus) :  The 
business  In  the  last  year  In  our  line  has  made  a  remark- 
able advancement  and  has  had  a  steady  and  healthy 
growth  continuously.  From  present  Indications  the 
growth  of  the  Independent  telephone  business  during  the 
year  1901  will  far  surpass  all   past  records. 

Sunny,  (B.  E.),  western  manager  General 
Electric  Company,  Chicago  (Electrical  Machinery):  The 
electrical  business  for  the  year  has  been  \ery  sat- 
isfactory. It  has  been  of  a  very  large  volume, 
and  most  of  It  has  been  apparatus  of  a  high  character.  . 
bought  with  reference  to  efficiency,  economy  and  dura- 
bility. The  work  of  rebuilding  central  stations  equipped 
with  old-type  and  uneconomical  apparatus  has  gone  on 
steadily,  and  there  are  very  few  plants  indeed  built  a 
dozen  years  ago  that  have  not  been  partly  or  wholly 
rebuilt.  The  ^ar  1901  promises  to  be  full  of  activity 
with  reference  to  electrical  Installations.  Plans  are 
being  made  on  every  hand  for  enlarging    existing  prop- 


erties, and  especially  for  the  building  of  interurban  lines 
of  railway.  One  of  the  particularly  giatuying  things  in 
couueetiou  with  the  current  year  is  the  complete  restor- 
ation of  connaeuce  in  electrical  securities.  First-moit- 
gage  bonds  secured  by  tirst-elass  railway  and  ligniing 
properties,  even  in  comparatively  &mail  towns,  have 
been  selling  at  from  par  to  lOo.  This  indicates  cleariy 
and  convincingly  that  electrical  securities  have  taken 
their  proper  piace  in  the  list  of  investments  that  can 
be    relied    upon. 

Texas  Arm  and  Pin  Company,  Beaumont, 
Texas  tCross-arais  and  Brackets):  For  the  year  we  have 
hanuied  a  volume  of  business  entirely  sacistactory  to 
ourselves.  Our  Institution  is  but  little  more  than  a  year 
old,  but  we  have  met  with  success  much  beyond  our  ex- 
pectations and  we  believe  that  our  buaiuess  for  lyoi  will 
uouble  that  for  this  year.  We  think  tnis  for  two  rea- 
sons: First,  we  are  now  established,  which  was  not 
the  case  a  year  ago,  and  secondly,  we  think  that  next 
year  will  see  the  greatest  telephone  and  telegiaph  con- 
struction era  that  we  have  yet  known,  to  say  nothing 
of  electrical  plants  of  other  character  that  require  our 
material.  We,  like  most  of  our  brethren,  are  winding 
up  the  old  year  with  best  wishes  and  kind  feeling  lor 
the  departed  one  and  a  joyous  welcome  and  glad  neait 
for  the  new. 

Tower-Binford  Electric  and  Manufacturing 
Company,  Richmond,  A^a.  (Electrical  Supplies): 
The  prospect  for  increase  of  business  in  this  section  is 
exceptionally  bright  in  every  hne  of  the  electrical  busi- 
ness. 

Triumph  Electric  Company,  Cincinnati  (Elec- 
tric Eight  and  Power  Machinery;;  It  is  our  opinion 
that  the  year  1900  will  prove  a  banner  one.  We  have 
been  working  full  time  all  of  the  year,  and  have  been, 
a  great  part  of  the  time,  behind  orders.  We  have  more 
than  doubled  our  output  over  the  year  pl-evious.  The 
pi-ices,  in  the  main,  have  been  satisfactory.  We  have, 
auriug  the  year,  brought  out  a  line  of  three-bearing  ma- 
chines, which  Iiave  been  very  favorably  received;  also 
a  line  of  small  bipolars  of  the  encased"  pattern.  There 
is  more  agitation  of  the  subject  of  electrical  transiorm- 
ers  than  ever  before,  and  a  groat  many  large  contracts 
will  undoubtedly  be  placed  within  the  next  few  months. 
The  outlook  for  1901  is  very  bright,  and  unless  there  is 
a  heavy  boom  in  the  prices  of  material,  which  would 
curtail  buying,  there  is  little  doubt  but  that  1901  will  at 
least  equal  1900. 

Warren  Electric  and  Specialty  Company, 
Warren,  Oliio  (Incandescent  Lamps):  With  us  trade 
in  each  of  the  lines  we  are  interested  in  has  been  more 
than  satisfactory,  and  each  month  during  the  year  has 
shown  an  increase  over  the  corresponding  month  of 
1899,  and  from  present  indications  the  same  will  hold 
true  during  the  coming  year.  We  think  that  the  eiec- 
trieai  business  in  general  is  in  a  veiy  prosperous  con- 
dition and  that  the  ones  who  really  deserve  to  prosper 
will  continue  to  do  so  during  the  coming  year  at  least. 
We  trust  that  we  can  be  numbered  among  these. 

Western  Electrical  Supply  Company,  St  Louis 
(Electrical  Supplies):  We  narUiy  thinn,  it  uecessaiy  10 
eiauorace  on  lue  last  year's  misiuess,  as  everyone  m  our 
line  luiiy  upprec.ates  tnat  tUe  last  year  nas  been  an 
unpreceueniea  year  of  general  piospeiiiy,  and,  in  lacL, 
a  very  mucn  more  satiaiactory  year  tnan  i6yu,  lor  me 
reason  tnat  it  was  a  good,  e\  en  business  the  year 
lurough  without  any  uooju  such  as  we  experienced  m 
tne  laii  of  laaa,  ana  we  leel  tnat  everyone  wiU  agree 
with  us  that  a  good,  steady  business  tne  year  thruiign 
is  very  mucu  betier  than  a  uig  boom  at  any  one  season; 
tnat,  wniie  booms  are  gooa  iu  tiieir  way,  they  are 
ratuer  calculated  to  disorganize  business  Liiah  10  im- 
prove it.  We  teei  very  Jiupeiui  for  ilie  coming  year, 
and  if  tue  prices  of  bunding  material  and  iron  products, 
such  as  are  generally  used  in  the  construction  of  street 
railways,  electric  iignt  and  telepnoue  plants,  is  kept  at 
a  iair,  even  price,  we  do  not  think  mere  is  any  question 
but  wuat  the  coming  year  will  be  the  largest  in  the  nis- 
tory  01  the  electrical  business,  as  from  our  investigation 
we  are  satisfied  tnat  there  have  been  a  great  many 
enterprises  that  have  been  held  back  due  to  the  exceed- 
ingly nigh  prices  tnat  prevailed  up  to  niidsummer  of  tuis 
year,  and  we  think  that  the  manuiacturers  of  ail  classes 
of  building  materials  will  best  serve  their  own  interests 
by  restricting  their  profits  to  a  fair  percentage  and 
tiiereby  getting  a  large  volume  of  business,  rather  than 
by  asKiug  a  large  percentage  of  profit  and  restrict. ng 
their  sales.  We  feel  that  there  is  going  to  be  goou 
general  business  all  through  the  year  of  lyul  and  we  are 
preparing  lor  a  brisk  demand. 

Western  Telephone  Construction  Company, 
Chicago  (Telephone  Apparatus):  Without  furnishing 
statistics  to  bear  out  tne  assertion,  we  believe  we  cau 
safely  say,  without  contradiction,  that  In  all  electrical 
lines  of  work,  especially  in  the  telephone  field,  the  old 
year  has  been  the  most  successiul  the  business  world  has 
ever  had.  The  gradual  increase  and  expansion  of  trade, 
both  at  home  and  abroad,  is  unprecedented,  and  we  ije- 
lieve  from  past,  present  and  future  indications  that  the 
outlook  for  a  still  better  trade  in  1901  is  assured  beyond 
doubt.  Individually  we  are  higiily  gratified  with  the 
amount  of  telephone  business  we  have  done,  and  also 
with  the  number  of  large  orders  now  booked  and  those 
prospective.  Money  appears  plentiful  in  all  sections  of 
the  country,  which  is  indicative  of  renewed  confidence 
and  guarantees  continued  prosperity  for  1901.  With  this 
favorable  condition  confronting  the  business  world,  It 
behooves  the  manufacturers  of  ditlerent  lines  of  elec- 
trical goods  to  take  advantage  of  the  opportunities  of- 
fered. With  good,  honest  eftort,  backed  up  with  intelli- 
gent advertising,  we  believe  that  collectively  a  larger 
business  will  be  done  iu  1901  than  ever  before  in  the 
history  of  the  country. 

Zimdars  &  Hunt,  New  York  (Electric  Light 
and  Power  Specialties):  With  us  the  last  year  has  been 
satisfactory.  While  the  period  immediately  preceding 
the  election  is  usually  one  of  diminished  activity,  there 
was  this  year  little  if  anv  diminution  in  the  volume  of 
business  handled  at  this  time.  The  year  1900,  we  believe 
will  be  considered  by  tlie  majority  an  eminently  satis- 
factory one  for  the  electrical  industries,  and  the  outlook 
for  the  coming  year  is  decidedly  encouraging. 


Northwestern    Electrical    Association. 

The  list  of  papers  thus  far  announced  by  Secretary 
Thomas  R.  Mercein  for  the  convention  of  tlie  North- 
western Electrical  association,  to  be  held  in  Mil- 
waukee on  January  26th  to  i8th,  is  as  follows:  "The 
Rate  Question,"  by  Henry  L.  Doherty,  Denver; 
"Synchronous  Converters,"  by  Prof.  W.  E.  Golds- 
borough,  Purdue  University:  "The  Series  Incandes- 
cent-lighting System  of  the  Future,"  by  P.  D.  Wag- 
goner. Schenectady,  N.  Y. ;  "Practical  1-ine  Con- 
struction," by  Loren  W.  Burch,  Madison,  Wis.; 
"Education  of  Central-station  Employes,"  by  Prof. 
D.  C.  Jackson,  University  of  Wisconsin.  Other 
papers  may  be  announced  later. 
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Significance  of  the  Paris  Exposition. 

Mr.  Ferdinand  Peck,  the  commissioner-general  of 
the  United  States  Commission  to  the  Paris  Exposi- 
tion, recently  returned  to  this  country.  He  was  in- 
terviewed by  a  representative  of  the  Western  Elec- 
trician in  New  York  relative  to  his  impressions  of 
the  Paris  Exposition  as  bearing  en  the  possible 
progress  of  electrical  development  during  the  twen- 
tieth century.     Mr.  Peck  said: 

"Of  course,  you  recognize  that,  questioning  me, 
as  you  are,  as  a  representative  of  a  technical  pub- 
lication, and  one  so  thoroughly  technical  as  an  elec- 
trical journal,  I  should  most  properly  refer  yoti  to 
our  director  of  machinery  and  electricity,  Mr. 
Drake.  However.  I  shall  be  glad  to  give  you  my 
impressions  as  a  layman  or  business  man  acting  in 
a  supervisory  capacity  over  the  United  States  ex- 
hibit in  its  entirely. 

"One  thing  that  greatly  impressed  me  was  the  ex- 
hibition made  by  the  Germans  of  large  electrical 
power  units.  It  was  what  you  might  call  the  im- 
mensity of  the  electrical  distribution  that  made  me 
wonder  to  what  an  extent  electrical  distribution 
could  be  carried,  say.  during  the  next  50  years. 
Bear  in  mind  that  this  specific  reference  of  mine 
to  the  German  apparatus  is  in  nowise  meant  as 
disparagement  of,  or  even  comparison  with,  the  elec- 
trical products  in  the  way  of  power  apparatus  from 
other  coimtries,  and  particularly  from  the  United 
States.  The  Germans  did  such  a  large  amount  of 
power  distribution  for  the  exposition  and  presented 
so  much  magnificent  machinery  that,  as  a  matter  of 
course,  I  can't  help  referring  to  them  as  an  example. 

"Another  point:  I  w'as  verj-  much  impressed  with 
ihc  good  that  T  am  now  firmly  convinced  \yill  come 
to  the  manufacturer  of  American  electrical  apparatus 
through  what  I  am  sure  will  be  a  rapid  increase  in 
the  shipment  from  the  United  States  to  foreign  coun- 
tries of  all  sorts  of  electrical  apparatus.  The  for- 
eigners have  always  won  our  admiration  in  their 
production  of  fine  and  intricate  scientific  apparatus. 
Our  exhibits  in  Paris  during  the  exposition  sur- 
prised our  foreign  cousins  and  were  a  constant  re- 
minder of  the  fact  that  the  ingenious  Yankee  had 
not  been  content  to  stop  at  the  production  of  auto- 
matic shoe  machinery  and  the  like,  but  that  the 
United  States  electrical  man  had  even  to-day  brought 
his  wares  to  such  a  state  of  perfection  that  it  is 
safe  to  predict  along  this  line  a  rapid  increase  of 
exports  and  a  corresponding  diminution  of  imports 
in  electrical  instruments  of  the  finer  classes." 


Fra~ncis  E.  Drake,  who  was  director  of  machinery 
and  electricit>'  for  the  United  States  Commission 
to  the  Paris  Exposition,  expressed  himself  as  fol- 
lows : 

The  close  of  the  nineteenth  century  has  just  been 
celebrated  by  a  colossal  international  exposition 
conducted  by  the  French  government  in  the  great 
city  of  Paris,  the  foster-mother  of  modern  in- 
dustrial exhibitions.  This  great  industrial  conclave 
unquestionably  expressed  by  its  general  and  de- 
tailed exhibits  the  great  progress  of  the  civilized 
nations  during  the  last  100  3''ears,  and  in  its  many 
marvelous  collections  and  varied  installations  epit- 
omized the  excellence  of  the  commercial  attain- 
ments of  the  principal  nations  in  their  special  and 
most   progressive    industries. 

One  of  the  great  lessons  practiced  for  the  first 
time  by  any  exposition  of  arts,  science  and  industry 
was  made  possible  by  the  use  of  electricity  in  its 
varied  applications,  resulting  in  a  classification 
bringing  together  within  the  same  building  and 
section  the  raw  product,  the  process  of  manufac- 
ture and  the  finished  product.  Formerly,  when 
mechanical  power,  by  means  of  shafting,  etc.,  was 
the  only  means  of  supplying  motive  force,  such  a 
classification  was  impracticable  and  impossible.  At 
Paris,  in  the  Textile  Palace,  the  raw  silk  or  cotton, 
the  machinery  for  preparing,  the  looms  and  the 
finished  garments  were  placed  in  immediate  con- 
tiguity, enabling  the  public  to  identify  the  process 
with  the  product.  This  is  but  one  example  of  the 
application  of  electric  power.  No  matter  how  re- 
mote the  building  or  exhibit  from  the  central 
source  of  power^  this  principle  could  be,  and  was, 
generously  applied. 

The  record  of  the  centur>'  as  established  by  the 
Paris  Exposition  illustrates  in  a  most  forceful  man- 
ner the  inventions  and  improvements  in  electrical 
mdustries  and  appHcations,  among  which  are  the 
principal  divisions,  as  follows: 

1.  Telegraphy.  • 

2.  Telephony. 

3.  Arc  lighting. 

4.  Incandescent  lighting. 

5.  Electric-tramway  applications. 

6.  Power  transmission. 

7.  Electrometallurgy-. 

To  assert  that  the  United  States  has  developed 
to  a  greater  practical  degree  the  first  five  divisions 


would  certainly  be  within  the  limits  of  perfect 
truth.  There  may  be  those  who  would  deny  our 
right  to  claim  the  last  two,  although  our  accom- 
plishments in  these  lines  are  by  no  means  secondary 
to  any  of  the  others. 

The  inferences  one  might  draw  from  the  Paris 
Exposition  would  be  startling  if  projected  by  the 
thinker  on  the  industrial  screen  of  25  or  50  years 
hence,  to  say  nothing  of  100  years.  Each  investi- 
gator would  be  prone  to  predict  the  adoption  of 
his  own  pet  theories  by  the  succeeding  generations. 
In  general,  however,  the  most  skeptical  mind  must 
allow  that  in  geneiating  units  larger  sizes  will  be 
the  rule  and  not  the  exception;  that  telegraphy  to 
remote  distances  without  wires  will  be  generally 
practiced;  that  the  contemporaneous  investigations 
in  incandescent  lamps  will  certainly  develop  a  much 
more  eflficient  type  operated  at  higher  voltage; 
that  electric  propulsion  of  tramways  and  trunk 
lines  will  be  universal.  With  the  increase  in  de- 
mand for  power  in  the  industrial  world  will  come 
the  centralization  of  electric  power  stations  in  the 
coal  fields  and  the  building  up  of  new  chemical  and 
industrial  centers  at  and  near  every  waterpower  of 
reliability.  These  are  only  a  few  of  the  predictions 
recorded  by  the  observers  at  Paris  and  are  drawn 
much  milder  by  the  writer  than  the  enthusiasm  of 
the  speakers  would  warrant,  if  a  true  reflection  were 
given  in  this  brief  article. 

My  personal  feeling  is  that  the  careful  standard- 
izing of  apparatus  and  the  reduction  in  price,  as 
made  possible  by  improved  manufacturing  methods, 
will  greatly  enlarge  the  industries  even  on  the  line 
of  present  designs  and  applications.  To  the  busi- 
ness man  and  manufacturer  desiring  to  enlarge  his 
markets  abroad  it  is  pertinent  to  assert  that  if  he 
will  seek  to  discover  exactly  what  the  foreign  buyers 
are  now  buying  elsewhere,  and  endeavor  to  meet 
their  wishes  in  detail  so  far  as  the  little  things  go, 
then  exercise  his  usual  energy  in  filling  those  orders 
to  the  letter,  he  will  have  no  fault  to  find  with  the 
financial  rewards   of  his  coming  century's  business. 


National  Standardizing  Bureau. 

A  sub-committee  of  the  United  States  Senate  Com- 
mittee on  Commerce  gave  a  hearing  in  Washington 
last  week  to  persons  mterested  in  tne  establishment 
ot  the  proposed  National  Standardizing  ±Jureau. 
The  definite  work  of  the  new  bureau,  as  presented  in 
the  bill  before  Congress,  is  the  custody  of  the 
standards;  the  comparison  of  those  used  in  scien- 
titic  investigations,  engineering,  manufacturing, 
commerce  and  educational  institutions  with  those 
adopted  and  recognized  by  the  government;'  the 
construction,  when  necessary,  of  standards,  their 
multiples  and  subdivisions;  the  testing  and  calibra- 
tion of  standard  measuring  apparatus;  the  solution 
ot  problems  which  arise  in  connection  with  stand- 
ards, and  the  determination  of  physical  constants 
and  the  properties  of  materials,  when  such  data  are 
of  great  importance  to  scientific  or  manufacturing 
interests  and  are  not  to  be  obtained  of  sufficient 
accuracy  elsewhere. 

Secretary  Gage,  of  the  Treasury  Department,  who 
fathers  the  bill,  called  attention  to  the  fact  that 
it  v.'as  intended  that  this  bureau,  if  established, 
should  be  an  enlargement  of  the  present  Bureau 
of  Weights  and  Measures.  At  present  this  bureau 
is  very  incomplete  and  far  behind  the  needs  of 
modern  scientific  and  commercial  requirements.  In 
the  particular  of  standardizing  weights  and  meas- 
ures and  testing  apparatus  of  every  kind  the  older 
countries  are  far  ahead  of  the  United  States.  We 
are  dependent  upon  Germany,  France  and  England 
for  our  measurements  and  other  standards  which 
we  are  obliged  to  resort  to  in  testing  and  compar- 
ing when   we   enter  into   competition  against  them. 

Prof.  S.  W.  Stratton,  formerly  of  the  University 
of  Chicago,  who  is  at  present  in  charge  of  the 
Bureau  Of  Weights  and  Measures,  called  attention 
to  the  salaries  and  the  number  of  employes  pro- 
vided in  the  bill,  and  protested  against  any  reduc- 
tion. 

Prof,  O.  H.  Tippman,  superintendent  of  the 
Coast  and  Geodetic  'Survey,  expressed  himself  as 
in  favor  of  the  bill. 

Prof.  Henry  A.  Rowland,  professor  of  physics 
at  Johns  Hopkins  University,  spoke  of  the  electrical 
features  of  the  case  and  the  absence  of  any  stand- 
ards for  electrical  units,  it  being  necessary  under 
present  conditions  to  send  to  Germany  for  them 
and  to  France  for  standards  of  length  and  ther- 
mometries. 

Carl  Hering,  president  of  the  American  Institute 
of  Electrical  Engineers,  brought  the  indorsement 
of  the  Institute.  There  are  at  present  no  official 
electrical  standards  in  this  country,  said  Mr.  Hering. 
Some  of  the  electrical  companies  have  their  own 
standards.  They  originally  adopted  the  standards 
used  in  England,  but  they  were  indefinite,  and  at 
present  the  companies  are  working  on  standards 
reduced  from  that  and  adopted  by  Germany,  to 
which  all  others  can  be  referred.  The  electrical 
industries  represent  about  $2,000,000,000  in  this 
countrj',  and  it  is  but  right  that  there  should  be 
a  means  of  establishing  standards  for  such  a  large 
interest.  The  German  institution  for  this  class  of 
work  was  established  at  a  cost  of  $1,000,000,  and  is 


carried  on  at  an  annual  outlay  of  $80,000,  as  against 
our  own  yearly  expenditure  of  about  $9,500  for  a 
similar  purpose.  It  is  a  matter  of  special  impor- 
tance to  American  manufacturers  when  our  export 
trade  is  so  rapidly  increasing  that  we  should  be 
able  to  stamp  our  goods  as  being  accurate  by  the 
government  standard. 

J.  W.  Lieb,  Jr.,  general  manager  of  the  Edison 
Electric  Illuminating  company  of  New  York  and 
president  of  the  Association  of  Edison  Electric  Il- 
luminating companies,  spoke  of  the  calibrating  of 
meters  under  the  present  system,  which  required 
the  standards  to  be  brought  from  Germany.  He 
also  spoke  of  the  formation  of  the  Lamp  Testing 
Bureau  and  the  unsatisfactory  standard  of  illumina- 
tion now  in  use.  He  remarked  that  it  is  necessary 
now  to  stipulate  in  contracts  that  the  standards  of 
current  and  voltage  specified  shall  be  those  of  the 
Weston  Electrical  Instrument  company,  and  the 
standard  of  illumination  shall  be  the  English  Par- 
liamentary candlepower.  All  these  units,  he  be- 
lieved, should  be  reduced  to  a  scientific  basis  by 
the  government  and  be  readily  available,  to  all  in- 
terested. Mr.  Lieb  went  on  to  say  that  the  de- 
velopment of  electricity  has  necessitated  the  pro- 
duction of  measuring  apparatus  more  accurate  in 
its  construction  than  any  heretofore  used.  Some 
standard  by  which  correct  measurements  may  be 
made  for  alternating  currents  is  badly  needed.  At 
the  present  time  it  is  not  difficult  to  obtain  correct 
measurements  for  direct  currents,  but  with  alternat- 
ing, according  to  present  methods,  there  are  wide 
variations. 

Some  of  the  gentlemen  present  called  attention 
to  the  loose  laws  at  present  existing  on  the  statute 
books  relating  to  pur  standards  of  both  weights 
and  measures,  and  it  is  thought  that  reform  in  this 
direction  will  be  one  of  the  most  important  works 
of  the  new  bureau  should  it  be  established.  So 
far  the  only  authorized  and  defined  unit  of  either 
weight  or  volume  is  the  troy  pound,  adopted  and 
authorized  for  the  use  of  the  mints  in  1821. 


Proposed  Philippine  Tariff. 

The  draft  of  a  new  tariff  for  the  Philippine  Is- 
lands, which  has  been  prepared  by  a  special  board 
of  officers  "recently  convened  at  Manila,  has  been 
made  public  by  the  secretary  of  war.  A  reasonable 
length  of  time  will  be  allowed  interested  persons  in 
the  United  States  and  Philippines  to  examine  the 
rates  and  classifications  recommended,  and  repre- 
sentations made  to  the  War  Department  in  writing, 
says  the  Iron  Age,  will  receive  due  consideration 
before  this  tentative  tariff  is  officially  promulgated. 

The  duties  upon  heavy  iron  and  steel,  such  as  is 
used  for  structural  and  railroad  purposes,  and  upon 
copper  wires  and  electrical  supplies  have  been  mate- 
rially reduced  in  pursuance  of  the  policy  to  en- 
courage wherever  possible  the  advancement  of  the 
islands.  The  metric  system  of  weights  and  meas- 
ures has  been  retained  and  the  peso  as  the  monetary 
unit  in  the  computation  of  customs  duties  and 
charges  has  been  adopted.  This  latter  is  on  the 
basis  of  two  pesos  being  equal  to  one  American 
dollar. 

Of  the  duties  recommended  that  are  of  special 
interest  to  the  electrical  fraternity  the  following 
may  be  mentioned:. 

Pesos. 
WrouEht-iron  and  steel   boilers  of  all    kint^s,  whether  for 
vessels  or  siaiionary  plant'=,  iocIudiDg  boilers  for   loco- 
motives, 100  kilograms i.75 

Copper  wire,  insulated,  loo  kilograms 5.00 

Copper,  brass  or  bronze  wire,  not  insulated,  100  kilograms.. 14.00 
Portable  boilers  mounted  on  wheels,  to  be  moved  by  horse- 
power or  automatica  ly,  100  kilograms 2.47 

Dynamos,  electric  and  oiher  motors,  not  elsewhere  specially 

provided  for,  100  kilograms 6.00 

All  other  electricdl  mach'nery  and  appliances  used  fcr 
lighting,  motor  and  traction  purposes,  not  otherwise  speci- 
fied, tncludiog  lamps,  swit.hes,  fuse  wire  and  the  like,  100 

kilograms 15 -oo 

Telephone  transmitters  and  receivers,  each - ,  2.00 

Automobile  carriages  and  wagons  of  all  kinds,  each 50.00 

Submarine  telegraph  cables Free. 

The  following  articles,  when  imported  direct  by 
a  person  or  corporation  residing  or  transacting 
business  in  the  Philippine  Islands  for  the  exclusive 
use  of  such  person  or  corporation  within  six  years 
from  the  promulgation  of  this  tariff,  shall  be  entitled 
to  free  entry  under  such  conditions  and  guaranty 
as  the  collector  of  customs  for  the  islands  may 
exact  or  direct: 

Passenger  coacbes,  freight  cars,  electric  motors,  locomotives 
and  tenders  complete,  erected  or  knocked  down,  including 
tracks,  wheels,  axles,  locomotive  boilers,  tanks,  and  generally  a" 
forgicgs,  fixtures  and  machinery  therefor:  turntables,  bridges, 
bridge  work,  steel  rails,  points,  crossines,  metal  ties,  and  gener- 
ally all  structural  iron  and  steel  for  building  wharves,  bridges, 
culverts,  tanks  and  tbe  like. 

Report  of  Illinois  Railroad  Commission. 

The  Railroad  and  Warehouse  Commission  of  Illi- 
nois has  submitted  its  thirtieth  annual  report.  Con- 
siderable new  legislation  is  recommended,  one 
change  asked  being  that  the  commission  be  given 
the  same  authority  over  electric  lines  outside  of  cor- 
porate limits  as  it  now  has  over  steam  railroads.  A 
law  is  asked  for,  giving  the  commission  the  same 
authority  over  crossings  of  street-railway  lines  with 
steam  roads  that  is  now  held  over  crossings  of 
two  steam  roads.  Another  new  law  recommended 
is  one  giving  the  commission  the  power  to  compel 
steam  railways  to  place  electric  bells  at  highway 
crossings,  where  the  commission  may  deem  the  pub- 
lic safety  demands  it.  The  report  showed  that  the 
steam  roads  hauled  42,158.557  passengers  in  the  last 
year  and  the  elevated  and  electric  roads  hauled  74,- 
415,158- 
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Laboratory    and    Experimental  Work  at 
the  Kellogg  Telephone  Factory. 

Few  people  are  aware  that  the  Kellogg  Switch- 
board and  Supply  coinpany  of  Chicago  is  main- 
taining a  complete  telephone  laboratory  and  experi- 
mental department,  with  an  equipment  and  experi- 
mental force  fully  up  to  the  standard  of  excellence, 
though  perhaps  not  quite  as  large  as  that  main- 
tained by  the  American  Bell  Telephone  company  in 
Boston,  which  latter  is  under  the  direct  supervision 
of  Dr.  Hammond  V.  Hayes.  The  Kellogg  laboratory 
and  experimental  department  is  a  part  of  the  engi- 
neering department  of  the  Kellogg  company,  and 
has  for  its  purpose  to  do  for  the  Independent  tele- 


versity  of  Maine  and  formerly  in  the  laboratory  of 
the  Western  Electric  company.  J.  C.  Neely  of  the 
advertising  department  of  the  company  sometimes 
assists  in  the  experimental  department.  In  this  de- 
partment all  new  circuits  and  apparatus  are  set  up 
and  tested  under  even  more  severe  conditions  than 
those  of  actual  practice,  with  the  idea  of  discovering 
all  defects  that  are  present  or  that  may  in  the  future 
develop.  If  found  faulty,  mechanically,  or  lacking 
in  efficiency  in  any  manner,  the  piece  is  redesigned, 
a  new  model  made  and  the  process  is  repeated.  It 
is  only  after  going  through  the  experimental  de- 
partment and  the  laboratory,  and  after  having  been 
approved  by  the  engineering  department,  that  any 
piece  of  apparatus  reaches  the  manufacturing  stage. 


models  being  built  from  the  preliminary  sketches. 
These  models  are  carefully  tested,  and  rejected 
or  accepted,  according  to  whether  they  are 
thought  susceptible  to  further  improvement  or  not. 
Frequently  dozens  of  models  of  practically  the  same 
piece  of  apparatus  are  made,  each  embodying  some 
little  device  or  improvement  which  it  is  desired  to 
put  through  the  test  of  actual  practice  before  final 
acceptance.  All  models  are  carefully  preserved  and 
a  record  kept  of  the  behavior  of  each  on  test. 

The  foreman  of  this  department  is  William  Kais- 
ling,  who  is  one  of  the  most  competent  experimental 
mechanics  in  this  country.  He  first  worked  in  this 
country  for  the  Westinghouse  Electric  and  Manu- 
facturing company,   where  he  made  many  models 


Lendi.  Neely.  Dean.        Dunbar.  Miller.  Taj'lor.  Manson. 

FIG.    I.       LABORATORY   AND   EXPERIMENTAL   WORK   AT   THE    KELLOGG    TELEPHONE   FACTORY. — CORNER    OF    LABORATORY. 


phone  interests  practically  what  Dr.  Hayes'  de- 
partment of  the  American  Bell  Telephone  company 
has  done  and  is  doing  for  the  benefit  of  the  Bell 
interests. 

The  engineering  department  of  the  Kellogg  com- 
pany comprises  several  men,  well  known  in  the 
telephone  field. 

Francis  W.  Dunbar,  M.  E.,  is  a  member  of  the 
American  Institute  of  Electrical  Engineers,  a  gradu- 
ate in  electrical  engineering  of  the  Massachusetts 
Institute  of  Technology,  and  for  a  long  time  was 
connected  with  the  engineering  department  of  the 
American  Telephone  and  Telegraph  company,  more 
commonly  known  as  the  Bell  Long-distance  com- 
pany. Mr.  Dunbar  was  one  of  the  two  experts  em- 
ployed for  the  government  in  the  famous  Berhner 
patent  case. 

Kempster  B.  Miller,  M.  E.,  is  an  associate  mem- 
ber of  the  American  Institute  of  Electrical  Engineers 
and  a  graduate  in  electrical  engineering  at  Cornell 
University.  He  was  employed  in  the  United  States 
Patent  Office,  in  charge  of  the  class  of  inventions 
relating  to  telephony,  and  later  by  the  Western 
Telephone  Construction  company.  Mr.  Miller  is 
the  author  of  "American  Telephone  Practice" — a 
book  which  has  been  in  great  demand.  He  is  widely 
known  throughout  the  country  as  a  telephone  writer, 
instructor  and  engineer. 

Franz  J.  Dommcrque,  M.  E.,  is  a  graduate  of  the 
Mathematical  Institute  at  Zurich,  Switzerland,  and 
the  Technical  University  of  Munich,  Bavaria.  He 
is  a  member  of  the  American  Institute  of  Electrical 
Engineers  and  several  engineering  and  mathematical 
societies.  He  was  formerly  connected  with  the 
Western  Electric  company  and  for  six  years  with 
the  Chicago  Telephone  company,  besides  having 
been  employed  with  other  large  electrical  and  me- 
chanical engineering  firms  in  Europe  and  the  United 
States.  Mr.  Dommerque  did  much  of  the  engineer- 
ing work  in  laying  out  the  present  and  future  sys- 
tems of  the  Chicago  Telephone  company. 

William  W.  Dean  was  for  a  long  time  chief  elec- 
trician of  the  Bell  Telephone  company  of  Missouri 
and  did  important  work  for  that  company.  Later 
he  was  in  the  laboratory  of  the  American  Bell  Tele- 
phone company  at  Boston  and  more  recently  in  the 
experimental  laboratory  of  the  Western  Electric 
company  of  Chicago.  Mr.  Dean  is  the  inventor  and 
patentee  of  a  large  number  of  important  devices  and 
systems  relating  to  telephony,  being  the  originator 
of  the  automatic  ringing  systems.  His  work  in 
the  common-battery  field  is  especially  well  known. 

The  laboratory  and  the  experimental  department 
are  under  the  immediate  supervision  of  Mr.  Dean, 
whose  principal  assistants  in  the  laboratory  are  J. 
Henry  Lendi,  a  graduate  of  the  Rose  Polytechnic 
Institute  and  formerly  with  the  Chicago  Telephone 
company;  W.  A.  Taylor,  a  graduate  of  Cornell,  and 
formerly  with  the  Central  Union  Telephone  corn- 
pany,  and  R.  H.  Manson,  a  graduate  of  the  Uni- 


In  Fig.  I  is  shown  a  corner  of  the  Kellogg  lab- 
oratory, with  a  complicated  telephone  circuit  set  up 
in  experimental  form  on  the  table  in  the  foreground. 
The  gentlemen  mentioned  above  are  all  seen  in  the 
picture,  with  the  exception  of  Mr.  Dommerque. 
The  photograph  was  taken  just  after  an  important 
test  had  been  made  of  the  apparatus  and  circuits  on 
the  table,  requiring  the  presence  and  assistance  of 
almost  the  entire  engineering  and  laboratory  force. 
On  the  right  of  the  picture  is  shown  a  battery  of  20 
American  storage  cells  and  at  the  left  two  charging 
and  ringing  machines  used  in  this  department.     The 


for  Nikola  Tesla,  including  his  first  alternating-cur- 
rent arc  lamps,  and  also  some  of  his  early  induction 
motors.  Mr.  Kaisling  next  helped  to  develop  the 
Shallenberger  meter,  and  was  in  charge  of  the  floor 
at  the  Westinghouse  factory  on  which  these  were 
manufactured.  He  next  entered  the  employment  of 
the  Western  Electric  company,  where  he  worked 
for  eight  years  in  the  experimental  department,  de- 
veloping inventions  of  Mr.  Scribner  and  others. 

Mr.  Kaisling  has  four  assistants  in  his  department, 
viz.,  Charles  Hoghlander,  formerly  with  the  Western 
Electric  company  doing  experimental  work;  A. 
Ritchie,  for  12  years  with 
Professor  Elisha  Gray  of 
the  Gray  Telautograph  com- 
pany ;  Peter  Fadeler,  who 
has  done  experimental  work 
for  a  number  of  large  con- 
cerns, including  Siemens  & 
Halske,  Bausch  &  Lomb  and 
the  Western  Electric  com- 
pany, and  Matt  Klos,  who 
has  spent  many  years  in.  the 
same  line  of  work  with  Sie- 


switchboard  shown  in  the 
center  of  the  picture  is 
of  marble  and  specially 
designed  for  the  purposes 
of  the  laboratory.  On  it 
any  direct-current  volt- 
age from  two  to  260  volts 
may  be  obtained,  as  well 
as  alternating  and  pulsat- 
ing currents  of  different 
voltages. 

This  laboratory  is  well 
equipped  with  all  stand- 
ard telephone  apparatus, 
not  only  of  the  Kellogg 
company's  make,  but  a 
great  deal  of  that  of 
other  companies,  includ- 
ing the  Western  Electric 

company,  complete  sets  of  testing  instruments,  such 
as  Weston  ammeters  and  voltmeters,  d'Arsonval  gal- 
vanometers, bridges,  standard  condensers  and  resist- 
ances; and  all  other  apparatus  that  is  found  in  com- 
plete  laboratories  is  available. 

In  connection  wath  the  laboratory  is  the  experi- 
mental department,  also  a  branch  of  the  engineering 
department.  A  portion  of  this  room  is  shown  in 
Fig.  2.  Here  all  apparatus  designed  in  the  engineer- 
ing department  or  elsewhere  is  perfected,  working 


Fig. 


Experimental  Department. 

Fig.  3.     Testing  Room. 
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mens  &  Halske,  Westinghouse  and  the  Western  Elec- 
tric company.  All  of  these  men  are  experts  in  their 
line  of  work,  and  one  has  only  to  see  a  few  of  their 
models  to  appreciate  the  high  development  which 
they  have  attained  in  the  experimental  art. 

All  manufactured  articles,  after  passing  through 
the  various  channels  of  the  factory,  are  sent,  before 
shipment,  to  the  testing  room,  of  which  a  view 
is  shown  in  Fig.  3.  This  room  is  in  charge  of  J.  G. 
TSrobeck,  a  graduate  of  Cornell   University,  who, 


January  5,  1901 

acting  in  conjunction  with  the  members  of  the  engi- 
neering department,  passes  upon  all  apparatus  before 
shipment.  As  the  men  in  this  department  are  all 
specially  trained  for  this  work,  a  complete  check 
is  placed  on  all  apparatus  both  at  the  beginning  and 
at  the  end  of  the  manufacturing  process. 


Willyoung  Electrical  Test  Instruments. 

The  accorapan3'ing  illustrations  show  a  few  of  the 
more  important  among  the  many  high-class  test 
and  measuring  instruments  marketed  by  Elmer  G. 
Willyoung,  New  York.  Mr.  Willyoung  is  well 
known  to  the  trade  and  profession  as  having  been 
associated  with  the  development  of  instrument 
nwnufacture  in  this  country  for  many  years  and  as 
having  been   instrumental,   in   no   small    degree,    in 
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Added  ratios  of  lo'so  and  I'l""  may  be  had  if 
desired.  Special  switches  are  provided  for  Varley 
and  Murray  tests,  as  also  for  other  special  tests 
peculiar  to  telegraph  practice.  The  set  measures 
10  by  nine  by  five  inches  in  size  and  weighs  nine 
pounds. 

The  Willyoung  portable  d'Arsonval  galvanom- 
eter is  said  to  be  the  most  sensitive,  strictly  porta- 
ble galvanometer  ever  made.  The  system  is  jewel- 
mounted  and  dead-beat.  The  scale  is  about  two 
inches  long  and  is  divided  into  So  divisions.  With 
one  volt  the  index  (3%  inches  long)  will  deflect 
one  division  through  one  to  1%  megohms.  The 
particular  instrument  mentioned  has  shunts  of  one- 
half,  one-third  and  one-fifth.  It  is  also  put  up  in 
combination  with  five  or  50  test  cells,  as  the  case 
may  be,  all  in  one  bo.x,  and  so  mounted  is  popular 
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instrument  is  mounted  with  its  own  telescope  and 
scale  and  upon  a  tripod,  as  shown  in  Fig.  4.  So 
mounted,  these  instruments  have  recently  been  sup- 
plied to  the  New  York  and  New  Jersey  Telephone 
company,  the  Knickerbocker  Telephone  company, 
the  National  Conduit  and  Cable  company  and  other 
companies. 

.  The  apparatus  shown  in  Fig.  5  is  a  Willyoung 
power  X-ray  machine.  The  making  of  X-ray  ma- 
chines has  been  a  specialty  of  the  Willyoung  house 
since  the  first  discovery  of  the  X-ray,  and  it  is  said 
that  most  of  the  radical  improvements  in  the  induc- 
tion-coil type  of  apparatus  originated  with  Mr. 
Willyoung.  He  now  makes  machines  for  either 
battery  or  power  circuits,  in  the  latter  case  running 
on  any  commercial  direct-current  circuit  up  to 
250   volts.     The    machines    may    also    be     run     on 


Fig    I 


bringing  about  the  great  prestige  which  American 
instruments   have   attained. 

Fig.  I  shows  the  Postal  standard  bridge  set  re- 
cently adopted  by  the  Postal  Telegraph-cable  com- 
pany as  the  only  standard  Wheatstone  bridge  for 
general  fault  and  conductivity  testing  in  its  various 
offices.  A  considerable  number  of  these  sets  have 
already  been  installed  in  the  larger  city  offices,  and 
it  is  the  intention,  eventually,  to  have  one  in  every 
operating  office  of  the  Postal  company.  The  de- 
sign is  that  of  F.  W.  Jones,  chief  electrical  engineer 
of  the  Postal  company,  with  some  modifications  by 
Mr.  Willyoung,  who  is  the  sole  manufacturer,  and 
who,  by  the  consent  of  Mr.  Jones,  now  offers  the 
set  to  the  general  market.  The  leading  feature  of 
the  set  is,  perhaps,  the  form  of  switch  which  re- 
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for  insulation  tests  by  the  "direct-deflection"  method, 
method. 

A  very  widely  used  instrument  is  the  H.  S.  gal- 
vanometer shown  in  Fig.  2.  This  type  of  d'Arson- 
val galvanometer  was  brought  out  by  Mr.  Will- 
young a  number  of  years  ago  and  has  always  been 
a  very  favorite  instrument  for  cable  testing  and 
other  work  demanding  great  sensitiveness,  partic- 
ularly in  commercial  practice,  where  there  is  con- 
siderable mechanical  or  magnetic  disturbance,  by 
which  this  instrument  is  practically  not  affected. 
Various  coils  with  varying  characteristics  can  be 
had  for  this  instrument  as  ordered,  each  coil  being 
contained  in  a  tube  (Fig.  3),  which  instantly  slips 
in  and  out  of  the  frame  of  the  instrument,  making 
Its   own    connections.     When    not   in   use   a   milled 
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Wehnelt  or  Caldwell  electrolytic  interrupters,  if 
so  desired,  and  in  such  cases  it  is  stated  that  they 
will  give  beautiful  results  on  commercial  alternat- 
ing-current circuits.  Recently  a  new  line  of  ma- 
chines has  been  brought  out  by  Mr.  Willyoung 
known  as  the  type  H  machines.  These  machines 
are  distinguished  chiefly  by  the  use  of  large-sec- 
tioned wire  on  the  secondary,  thus  giving  much 
heavier  discharges,  i.  e.,  a  larger  secondary  current 
at  the  same  electromotive  force.  During  the  last 
month  the  following  important  sales,  among  others, 
have  been  made  by  the  maker:  A  is-inch  type  H 
machine  to  Roosevelt  Hospital,  New  York:  18- 
inch  type  P  to  Cooper  Hospital,  San  Francisco: 
12-inch  type  P  to  The  Dalles,  Ore.;  lo-inch  type 
P  to  All  Souls'  Hospital.  Morristown,  N.  J.:  10- 
inch  type  H  to  University  of  Virginia,  medical 
department.  A  32-page  catalogue  of  X-ray  appa- 
ratus is  sent  free  on  application  by  Mr.  Willyoung, 
as  well  as  circular  matter  descriptive  of  his  other 
apparatus. 
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places  the  plugs  generally  employed.  Experience 
with  the  sets  in  use  has  proven  that  the  contact 
resistance  in  these  switches  is  fully  as  low  as  that 
in  first-class  plugs,  so  that  even  the  bridge  ratios 
are  set  by  switches.  The  switch  is  platinum-faced, 
workin,g  over  silver-faced  studs.  The  rheostat  has 
four  switches,  working  over  a  set  of  10  units,  10 
tens.  10  hundreds  and  10  thousands — 11,110  ohms 
in  all.  Each  bridge  arm  has  one  10,  one  100  and 
one     i.ooo-ohm     coil,  giving     ratios    ,J8ii    t°   ^S^- 


head  positively  clamps  the  coil,  so  that  it  and 
its  suspension  cannot  suffer  injury.  In  the  rare 
event  of  a  broken  suspension,  the  same  can  be 
replaced  with  great  ease,  as  the  "sheath"  of  the 
system  slips  away,  leaving  the  coil  perfectly  accessi- 
ble. In  the  latest  model  of  the  Willyoung  instru- 
ment the  systems  are  distinguished  by  their  small 
period,  combined  with  their  great  sensitiveness,  so 
that  the  galvanometer  is  very  quick  to  work  with. 
When   used  for  out-of-door  cable  testing,  etc.,  the 


Indiana  Telephone  Items. 

A  telephone  exchange  is  being  erected  at  Nash- 
ville. 

The  Home  Telephone  company  of  Crawfordsville 
is  making  arrangements  to  extend  its  service  eight 
miles  into  the  country  on  every  road,  no  toll  to 
be  charged  for  the  out-of-town  service.  This  com- 
pany is  said  to  have  the  largest  number  of  telephones 
in  use.  compared  to  the  population  of  the  town,  of 
any  other  company  in  the  country.  There  are  in 
the  corporate  limits  of  Crawfordsville  over  700  sub- 
scribers to  the  system. 

The  telephone  war  that  has  been  wzged  from 
time  to  time  during  the  last  four  years  at  Shelby- 
ville  is  again  becoming  interesting.  The  attempt 
of  the  Bell  company  to  run  out  or  cripnle  the  home 
company  has  proven  futile,  but  in  order  to  main- 
tain its  hold  with  its  patrons,  the  Bell  company  is 
now  making  contracts  for  residence  teleohones  for 
t^o  cents  a  month,  the  contract  to  run  for  a  year. 
The  home  company,  however,  will  continue  to  ex- 
tend its  service  and  it  proposes  to  construct  a  line 
to  Greenfield.  The  result  of  this  warfare  is  that 
Shelbyvllle  now  has  more  than  i.ooo  telephones,  with 
linps  reaching  to  everv  corner  of  the  county. 

The  new  Citizens'  Independent  Telephone  com- 
pany that  recently  put  in  operation  its  $.'?o.ooo  tele- 
phone plant  in  the  city  of  Kokomo  has  met  with 
success  far  beyond  its  exnectations.  and  is  extend- 
ing its  lines  rapidly,  to  all  the  surrounding  towns. 
Six'  hundred  and  twentv-five  telephones  are  now  in 
use  in  Kokomo  and  Superintendent  Turner  says 
the  company  will  have  1,000  instruments  in  use  by 
the  middle  of  January.  Hugh  J.  McGown  of  In- 
dianapolis, who  is  a  director  in  the  Telephone.  Tele- 
graph and  Cable  company  of  America,  says  that  the 
company  is  responsible  for  the  consolidation  of  tele- 
phone interests  recently  made  in  the  South.  He 
says  the  company  is  progressing  favorably  with  its 
plan  of  extending  the  use  of  the  telephone  to  the 
rural  districts.  The  extension  work  will  be  pushed 
more  rapidly  when  the  company  brings  about  closer 
relations  between  existing  telephone  companies  now 
controlling  large  districts  in  the  eastern,  central  and 


i8 


central-western  states.  Mr.  McGown  says  the  plans 
of  Mr.  Latta,  president  of  the  company,  are  ideal, 
and  if  they  be  carried  out,  he  thinks  that  the  patrons 
of  the  telephone  will  see  the  advantages  of  a  big 
company — one  able  to  carry  out  its  schemes.  "The 
practical  uses  of  the  teleplione  in  rural  districts  and 
in  mining  regions,  where  mountains,  forests  and 
ravines  make  railroad  building  almost  impossible, 
are  so  many  that  the  real  advantages  of  telephone 
lines  are  yet  to  be  seen,"  said  he.  F. 


Ericsson  Multiple  Switchboard. 

Those  who  are  interested  in  telephone  switch- 
boards will  be  interested  in  the  following  explana- 
tion of  a  board  said  to  be  mechanically  and 
electrically  as  near  perfection  as  any  ever  made  for 
exchange  use.  The  board  was  manufactured  by 
L.  M.  Ericsson  &  Co.,  Stockholm.  Sweden,  for  the 
Pittsburg  Telephone  company  of  Pittsburg,  Kan. 
The  manufacturer  is  represented  in  the  United  States 
by  the  Ericsson  Telephone  company  of  New  York. 

The  illustration  (Fig.  i)  shows  one  section  of  the 
board  having  a  capacity  of  300  instruments  or  sub- 
scribers, and  arranged  with  positions  for  three 
operators.  By  adding  other  sections  of  the  same 
size,  the  capacity  may  be  increased  to  600,  900,  1.200 
or  any  multiple  of  300.  up  to  an  ultimate  capacity 
of  3,000  instruments.  Boards  of  even  larger  capacity 
are  made  by  the  Ericsson  firm,  but  they  vary  some- 
what from  this  one,  which  is  a  metallic  board  and 
full  multiple,  simple,  rapid  and  positive  in  operation, 
readily  accessible  in  every  part  for  connections, 
changes  or  repairs,  and  in  every  respect  a  most 
durable  board.  A  full  multiple  board  is  so  arranged 
that  the  operator  can  connect  directly  any  instru- 
ment in  her  section  with  any  other  instrument  either 
in  her  own  or  any  other  section,  thus  giving  her 
command  over  ihe  whole  switchboard.  A  great  sav- 
ing of  time  is  thus  effected  over  other  systems,  and 
to  the  subscriber  this  is  of  the  utmost  importance. 

For  convenience  the  board  is  divided  into  five 
panels  and  the  plugs  are  placed  on  two  different 
planes.  Jt  is  provided  with  series  jacks,  and  the 
subscribers'  drops  are  restored  by  the  operator. 
There  are  iS  pairs  of  cords  and  plugs  for  each 
operator,  and  the  clearing-out  drops  are  auto- 
matically restored.  The  lines  coming  from  the 
cross-connecting  board  pass  through  jacks  in  the 
first  multiple,  then  continue  to  the  next  correspond- 
ing multiple.  From  the  multiple  jacks  the  wires  go 
to  the  soldering  tags  on  the  intermediate  field  on 
the  back  of  the  board.     This  makes   it  possible  to 
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the  table  key  toward  the  beard  to  the  ringing  posi- 
tion. The  table  key  returns  automatically  to  its 
ordinary  position  and  the  two  subscribers  are  con- 
nected with  each  other.  When  the  conversation  is 
finished  the  ring-off  signal  is  given  and  the  clearing- 
out  drops  fall  and  the  plugs  are  removed  by  the 
operator. 

Each  operator  has  a  counter  which  automatically 
counts  the  calls  issuing  from  the  exchange.  Six 
keys  marked  in  pairs  are  fitted  in  front  of  each  sec- 
tion. They  are  used  for  speaking  and  ringing  to 
each  of  the  two  connected  subscribers,  separately. 
If  the  operator  desires  to  listen-in  or  to  speak  to 
both  the  subscribers,  the  table  key  is  pushed  into 
its  speaking  position;  but  if  connection  with  only 
one  of  them  is  desired,  the  keys  are  used.  The 
call  is  generally  given  by  the  table  key,  but  it  can 
also  be  given  by  means  of  the  other  keys.  Both  the 
subscribers'  and  the  clearing-out  drops  are  provided 
with  night  contact,  so  that  the  night  bell  is  rung 
when  they  are  dropped. 

The  diagram  of  circuits  (Fig.  2)  shows  a  portion 
of  the  connections  in  this  multiple  board.  Referring 
to  this  diagram  (L)  represents  the  line;  (M  J),  the 
multiple  jack;  (L  J),  home  jack;  (S  K),  subscribers' 
drop:  (A  K),  clearing-out  drop;  (I  F),  interniediate 
field;  (S  PX  speaking  plug;  (R  P),  ringing  plug; 
(I),  generator:  (M),  microphone;  (T),  teleohone; 
(O),  table  key:  (N  B),  night  bell;  (V),  busy-test  coil; 
(L  B),  test  battery,  and  (M  B),  the  microphone  bat- 
tery. ^^^^^^^^________ 

The  Situation  in  Denver. 

As  there  seems  to  be  promise  of  lively  competi- 
tion in  the  electric-light  and  power  field  in  Denver, 
a  resume  of  the  situation  may  be  of  interest. 

In  March,  1900,  Charles  F.  Lacombe  secured  a 
franchise  for  an  opposition  lighting  plant  in  Denver, 
and  10  cents  a  kilovvatt  was  named  as  the  maximum 
rate  for  incandescent  lighting  and  four  cents  a 
kilowatt  for  power.  The  ordinance  also  granted 
to  Charles  F.  Lacombe  and  his  assigns  a  lo-year 
city  street-lighting  contract  at  $95.04  a  lamp  a  year 
for  1,000  lights  and  $70  a  lamp  a  year  for  addi- 
tional lights.  This  contract  was  afterward  modified 
to  the  extent  of  reducing  the  first  1,000  lights  to 
$90  a  year.  In  April  suit  was  brought  by  P.  L. 
Hubbard  in  the  District  Court  contesting  the  right 
of  the  city  to  contract  for  its  street  lighting  beyond 
the  life  of  the  present  municipal  legislative  bodies. 
The  Denver  Gas  and  Electric  company  at  this  time 
owned  all  of  the  operating  central-station  interests  in 
Denver,  and  it  is  supposed  that  this 
suit  was  brought  in  its  interest.  The 
Denver  Gas  and  Electric  company  is 
controlled  by  Emerson  McMillin  of 
New  York,  who  also  controls  many 
other  gas,  electric-light  and  street- 
railway  companies  in  various  cities 
in  the  United  States  and  Canada. 

In  June  Henry  L.  Doherty,  who 
is  Mr.  McMillin's  personal  represent- 
ative, visited  Denver  and  announced 
that  in  event  of  competition  prices 
would  be  cut  below  cost  of  opera- 
tion, even  if  funds  from  external 
sources  had  to  be  furnished  to  main- 
tain the  Denver  Gas  and  Electric 
company.  In  Angust  a  decision  was 
given  by  Judge  LeFevor  in  the  Hub- 
bard suit,  sustaining  the  city's  right 
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struction  of  the  Lacombe  company  is  of  an  excel- 
lent character,  and  to  abandon  it  in  the  next  five 
years  will  mean  an  unnecessary  loss.  On  December 
13th  a  suit  in  quo  warranto  was  filed  against  the 
Lacombe  Electric  company  by  Lillie  C.  Ames,  con- 
testing the  validity  of  the  ordinance  granting  the 
Lacombe  ordinance  and  authorizing  the  lo-year 
contract  with  the  city,  it  being  asserted  that  irregu- 
larities exist  in  methods  of  advertising  and  amending 
this  franchise. 

It  is  understood  that  neither  company  is  open  to 
a  compromise,  and  it  is  believed  that  a  rate  war 
will  result  if  the  Lacombe  company  succeeds  in 
successfully  defending  the  two  suits  which  are  pend- 
ing. Mr.  Lacombe.  the  president  of  the  Lacombe 
Electric  company,  is  successfully  operating  plants 
in  other  cities  in  Colorado,  and  Mr.  Doherty,  pres- 
ident of  the  Denver  Gas  and  Electric  company,  is 
well  known  to  electrical  men  as  a  successful  manager 
of  electrical  properties. 


Smith's   Incandescent-lamp    Adjuster. 

The  accompanying  illustrations  show  a  new  de- 
vice for  adjusting  incandescent  lamps,  invented  by 
Theodore  Smith,  151  Throop  street,  Chicago.  Fig. 
1   shows  the  adjuster,  which  is  simple  in  construc- 


With  Conical  SHade.  Fig.  2.    With  Halt  Shade. 

smith's  incandescent-lamp  adjuster. 

tion,  light  and  neat,  and  weighs  less  than  five 
ounces.  By  its  aid  an  incandescent  lamp  may  be 
adjusted  up  or  down  or  to  any  desired  angle.  The 
lamp  can  also  be  swung  around  from  right  to  left, 
throwing  the  reflection-  where  wanted.  The  grip- 
ping block  is  made  of  hardwood.  The  controlling 
rod  is  12  inches  long  and  the  socket  attachment  is 
fastened  to  a  loop  on  the  rod  with  a  thumb-screw 
so  as  to  adjust  the  lamp  up  or  down.  The  loop 
is  loose  on  the  rod,  so  that  it  swings  around  free 
from  right  to  left.  This  may  be  done  by  throwing 
the  lower  end  of  the  rod  away  from  where  the 
reflection  is  wanted,  or  it  can  be  turned  by  hand. 
The  operation  is  quickly  done,  and  there  is  no 
danger  of  the  lamp  falling.  The  device  will  hold 
on  any-sized  cord.  The  gripping  block  makes  a 
sharp  curve  in  the  cord,  and,  pulling  down  on  the 
cord  and  rod  at  the  same  time,  makes  it  impossible 
to  slip.  Fig.  2  shows  the  de- 
vice with  a  half  shade.  Any 
kind  of  shade  can  be  used  and 
put  in  any  position. 


Fig.  1.    Section  of  300  Numbers. 


Fig.  2.    Diagram  of  Connections. 
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distribute  the  labor  between  the  operators,  which 
is  done  by  removing  busy  subscribers  from  one 
operator  and  placing  them  with  another  who  has 
more  tinie.  From  these  tags  the  wires  are  con- 
nected with  the  home  jacks,  which  are  placed  on  a 
sloping  plane  just  above  the  table  leaf,  and  from 
there  they  go  to  the  subscribers'  drops. 

When  the  subscriber  calls  the  exchange,  the  drop 
falls,  and  the  operator  places  the  answering  plug, 
which  is  placed  on  the  table  leaf,  in  the  home  jack, 
and  at  the  same  time  pulls  the  lever  of  the  table  key 
toward  the  edge  of  the  table  to  the  speaking  position. 
After  ascertaining  the  desired  number,  the  operator 
takes  the  ringing  plug,  which  is  on  the  sloping 
plane  between  the  subscribers'  jacks  and  the  clear- 
ing-out drops,  and  touches  the  jack  in  the  multiple 
which  corresponds  with  the  desired  line.  If  it  is 
busy,  there  is  a  click  heard  in  the  operator's  tele- 
phone; but  if  it  is  disengaged,  there  is  no  sound,  and 
in  that  case  the  plug  is  placed  in  the  jack  and  the 
second  subscriber  is  called  by  pushing  the  lever  of 


to  make  a  contract  beyond  the  life  of  the  contracting 
municipal  bodies.  An  appeal  was  taken  from  this  de- 
cision on  August  22d.  Within  30  days  from  the 
date  of  the  passage  of  the  Lacombe  franchise,  work 
was  started  on  the  erection  of  an  arc-lighting  plant 
for  that  company  and  it  has  been  diligently  pursued 
and  the  Lacombe  company  now  has  its  plant  under 
roof  and  most  of  its  poles  set  and  wire  strung.  It 
was  the  reported  intention  of  the  Lacombe  com- 
pany to  erect  a  large  generating  station  at  the  coal 
fields  (about  20  miles  from  Denver)  and  transmit 
power  to  Denver  for  commercial  lighting  and  power. 
This  project  has  been  abandoned  apparently  and 
the  company  is  now  erecting  a  central  station  in  the 
city  adjacent  to  its  city  arc-lighting  plant. 

In  October  Mr.  Doherty  was  elected  president  of 
the  Denver  Gas  and  Electric  company  and  has  since 
made  his  headquarters  in  Denver.  In  November  an 
ordinance  was  passed  ordering  all  electric  companies 
to  place  their  wires  underground  in  all  of  the  busi- 
ness district,   comprising   a   large   area.    The   con- 


Prosperous       Farmers' 
Telephone  System. 

Enterprising  farmers  have 
conducted  a  telephone  system 
in  the  town  of  Heath  in  north- 
western Massachusetts  for 
over  three  years.  The  com- 
pany began  with  14  miles  of 
wire  and  19  instruments,  at  a 
total  cost  of  $780.  There  are 
nearly  200  subscribers  now. 
while  the  company  is  capital- 
ized at  $12,000.  The  instru- 
ments rent  for  $12  a  year. 
The  amount  of  stock  sold  to 
any  one  person  is  limited  and 
the  system  is  entirely  owned  and  managed  by  farm- 
ers. During  the  last  two  years  10  per  cent,  dividends 
have  been  declared  and  the  system  is  a  pronounced 
success.  The  central  exchange  of  the  telephone  sys- 
tem is  in  the  postofiice  at  Heath  Center,  and  to  save 
long  journeys,  it  is  stated  that  the  farmers  often 
have  their  letters  read  to  them  over  the  telephone, 
dictating  replies,  which  the  postmaster  good-na- 
turedly takes  down  and  mails.  The  farmers  keep  in 
close  touch  with  the  markets  in  the  various  towns 
with  which  they  are  connected,  and  are  thus  enabled 
to  dispose  of  produce  where  and  when  conditions 
are  favorable,  often  saving  the  cost  of  their  tele- 
phone in  a  single  transaction.  The  line  runs  from 
Shelburne  Falls  through  Colerain,  Heath.  Charle- 
mont,  Jacksonville,  Vt..  to  Davisbridge,  Vt..  where 
connection  is  made  with  the  Wilmington  and  Hoo- 
sac  tunnel  telephone  line. 


Matanzas,  Cuba,  is  advertising  for  electric  street- 
railway  bids. 
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New  Commutatorless  Dynamo  or  Motor. 

By  James  Asher 
It  is  my  aim  to  show  in  this  article  how  to  con- 
struct a  dynamo  which  has  neither  brushes,  com- 
mutalor  nor  sUp  rings,  and  which  will  give  a  per- 
fectly steady  current  of  high  tension.  The  machine 
may  also  be  used  as  a  continuous-current  motor. 

Take  the  Siemens  bipolar  machine,  having  the 
shuttle  armature.  Remove  the  armature  and  sub- 
stitute therefor  a  cylindrical,  laminated  iron  core 
on  the  shaft  of  the  machine.  The  length  of  this 
cylinder  should  be  somewhat  less  than  the  breadth 
of  either  polar  face  of  the  magnet,  in  order  to  per- 
mit us  to  wind  wire  from  pole  to  pole.  Into  either 
slots  properly  shaped,  or  holes  parallel  to  the 
shaft  and  cut  in  the  polar  faces  of  the  magnet,  let 
insulated  wire  be  strung  across  through,  say,  the 
lowest  channel  in  the  south  pole-piece,  then  directly 
across  to  the  same  side  of  the  north  polar  face,  then 
through  the  slot  in  this  polar  face  and  across  to  the 
south  polar  face  whence  we  .started,  then  through 
cither  the  same  or  another  slot  as  that  occupied 
by  the  first  passage  of  wire;  pass  the  wire  once 
more  across  the  south  polar  face;  string  it  across 
to  the  same  side  of  the  north  polar  face  and  pass 
it  through  a  slot  in  this  face;  return  th\i  wire  to 
the  south  polar  face;  in  the  same  wa}-  continue  the 
winding  until  the  greater  part  of  both  polar  faces 
cr  pole-pieces  have  been  threaded  through  with 
v.-ire  near  their  inner  circular  surfaces.  On  a  level 
with  the  shaft  the  windings  may  be  omitted,  to 
enable  us  to  string  all  the  wire  straight  across  from 
one  pole-piece  to  the  other.  The  winding  is  to  be 
performed  after  the  cylinder  has  been  set  in  its 
place.  Connect  the  two  ends  of  the  wire,  then  on 
rotating  cylinder,  by  any  suitable  motive  power,  a 
perfectlj^  stead}'  current  of  electricity  will  flow  in 
this  wire.  Or,  connect  the  ends  of  the  wire  to  a 
battery  or  a  dynamo,  then  the  cylinder  will  be  set 
in  rapid  motion.  The  torque  or  turning  tendency 
in  this  cylinder  will  be  perfectly  uniform  at  all 
points  of  its  revolution. 

The  machine  may  have  the  wires  in  the  pole- 
pieces  either  continuous  or  in  groups  of  turns. 
By  having  the  wire  coiled  in  groups  and  having  the 
ends  of  each  group  brought  out  to  a  switch  on  the 
machine,  we  may  connect  the  windings  in  a  variety 
of  waj's  so  as  to  get  different  voltages  and  am- 
perages from  the  machine.  When  the  wire  is  all  in 
one  piece  the  machinegenerates  the  highest  voltage. 
The  magnet  may  be  either  series,  shunt  or  com- 
pound wound.  The  connection  of  the  exciting 
wire  on  the  field  magnet  may  be  made  with  the 
coils  wound   in  the  pole-pieces. 

Multipolar  dj'namos  or  motors  may  be  wound 
with  mres  in  their  polar  faces  in  a  manner  similar 
to  that  proposed  for  bipolar  machines.  The  wind- 
ings would  be  strung  from  a  north  to  a  south  pole- 
piece  in  all  cases.  The  cylinder  would  be  of  bare 
laminated  iron.  Each  winding  in  the  pole-pieces 
could  be  grouped.  The  magnets  may  be  either 
series,  shunt  or  compound  wound,  and  the  coils 
in  the  pgle-pieces  may  be  properly  connected  with 
the  field-magnet  windings  or  exciting  coils. 

The  reason  why  our  machine  will  operate  may  be 
given  here.  On  sending  a  steady  current  through 
field  windings  and  through  the  polar  windings  we 
thereby  cause  a  shifting  of  the  direction  of  the  poles 
in  the  revolving  cylinder.  The  north  pole  of  the 
magnet  attracts  the  south  pole  of  the  cj-linder.  The 
south  pole  of  the  magnet  attracts  the  north  pole  of 
the  cylinder.  Each  pole  of  the  cylinder  is  not  so 
near  the  middle  of  the  pole-piece  as  it  was  when 
the  cylinder  was  not  running.  Hence  there  is  per- 
petual attraction  between  the  north  pole  of  the  mag- 
net and  the  south  pole  of  the  cylinder,  and  between 
the  south  pole  of  the  magnet  and  the  north  i'0\e 
of  the  cylinder.  The  magnetism  dies  out  on  one 
side  of  the  armature  at  the  same  rate  as  it  is  re- 
stored on  the  opposite  side.  While  the  poles  of 
the  cylinder  remain  stationary  in  relation  to  the 
magnet,  they  are  in  motion  in  relation  to  any  point 
in  the  cylinder.  Each  pole  may  be  likened  unto  a 
dog  on  an  endless-tread  power  for  churning.  The 
north  pole  of  the  c>'linder  only  need  be  considered  in 
this  comparison.  The  pole  is  the  dog.  the  cylinder 
the  inclined  endless  belt  of  slats  on  which  he  walks, 
and  that  part  of  the  frame  before  him  is  the  south 
pole  of  the  field  magnet.  The  dog  ever  moves  but 
never  advances,  for  his  forward  motion  is  balanced 
by  an  equal  motion  of  the  belt  of  slats  in  the  oppo- 
site  direction. 

When  used  as  a  dynamo  the  magnetism  in  the 
cylinder  laps,  so  that  its  pofes  are  not  exactly  op- 
posite the  poles  of  the  field  magnet.  The  rotation 
of  the  armature,  in  connection  with  the  action  of  the 
field  magnet  and  the  polar  windings,  causes  a  dis- 
placement of  the  poles  of  the  armature.  This  dis- 
placement is  perpetual,  so  far  as  any  point  in  the 
cylinder  is  concerned,  but  the  poles  of  the  cylinder 
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are  stationarj'  in  relation  to  the  pole-pieces  while 
the  machine  is  running.  The  north  pole  of  the 
cylinder  is,  however,  not  at  every  instant  the  same 
north  pole;  this  is  to  say,  it  does  not  consist  of 
identically  the  same  molecules.  Neither  does  the 
flame  of  a  lamp  consist  even  for  two  seconds  of  the 
same  molecules.  In  the  case  of  our  cylinder,  how- 
ever, each  molecule  may  become  part  of  the  north 
pole  for  an  instant  during  each  revolution.  There 
is  then  a  motion  of  the  north  pole  of  the  cylinde"  in 
front  of  the  wires  stretched  across  the  pole-pieces. 
Now,  when  there  is  motion  of  a  magnetic  pole 
before  a  conductor  placed  near  it,  electric  currents 
can  be  generated. 

It  might  be  thought  that  it  would  be  impossible  to 
generate  a  perfectly  steady  current  in  our  machme 
because  the  number  of  coils  in  the  pole-pieces  is  not 
infinitely  great.  On  giving  the  proper  attention  to 
this  case,  it  will  be  seen  that  the  increments  and 
decrements  occur  in  this  displaced  magnet,  which 
is  made  up  of  perpetually  recurring  molecules  of  the 
iron  cylinder.  Of  course,  some  parts  of  the  coils 
wound  in  the  polar  faces  are  more  efficient  than 
others,  but  the  small,  medium  and  great  effects  are 
totalized  in  the  same  conductor. 

Instead  of  winding  the  polar  coils  through  slots 
or  hole^  in  the  poles,  they  may  be  wound  upon  a 
thin  iron  cylinder,  which  is  fastened  to  the  polar 
faces.  Within  this  rotates  the  active  cylinder  with 
little    clearance. 

The  machine  described  irj  the  preceding  para- 
graphs would  have  the  advantages  of  simplicity, 
durability  and  low  cost.  There  would  be  neither 
moving  wire,  commutator  brushes  nor  slip  rings. 
The  current  would  be  as  steady  as  that  from  a  uni- 
polar dynamo.  Indeed,  it  is  a  question  whether 
this  should  not  be  considered  a  unipolar  dynamo. 

The  coils  may  be  connected  in  various  ways 
to  change  the  voltage  and  the  amperage,  even  when 
the  machine  is  in  motion.  Having  no  moving  wire, 
there  is  little  danger  of  chafing  the  insulation,  and 
there  is  no  binder  wire  to  break  and  cause  costly 
accidents.  A  clean,  smooth,  easily  balanced,  lam- 
inated-iron cylinder  is  the  only  revolving  part.  A 
somewhat  higher  efficiency  than  usual  may  be  ex- 
pected, because  the  current  is  perfectly  uniform 
and  because  there  is  no  wire  wound  where  the  action 
is  nil.  On  cylinder  and  ring  armatures  the  whole 
surface  is  covered,  because  its  place  changes.  Wire 
in  a  neutral  area  one  moment  will  be  in  an  active 
area  in  the  next. 


Morse  Lamp  Adjuster. 

The  accompanying  pictures  illustrate  the  method  of 
using  the  Morse  adjuster  for  suspended  incandescent 
lamps,  which  has  just  been  put  upon  the  market. 
The  device  is  said  to  be  the  only  absolutely  in- 
sulated adjuster  sold  and  it  has  received  the  written 
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Swedish-American  Multiple  Switch- 
board. 

The  full-multiple,  central-battery  switchboards 
manufactured  by  the  Swedish-American  Telephone 
company  of  Chicago  possess  many  interesting  fea- 
tures. All  signals,  including  both  line  and  keyboard 
signals  on  the  s\\itchboards,  are  of  the  luminous  type, 
consisting  of  miniature  incandescent  lamps  placed 
behind  three-eighths-inchopal-glassbuU's-eyes.  They 
are,  of  course,  self-restoring  in  action.  This  form 
of  signal  permits  the  most  advantageous  arrange- 
ment of  drops  and  line  jacks,  namely,  the  placing 
of  the  answering  jack  directly  underneath  its  line 
signals.  Thus,  the  operator  in  answering  a  call  is 
not  obliged  to  find  the  jack  corresponding  to  the 
signal  shown,  but  she  has  simply  to  plug  into  the 
jack  directly  under  the  lighted  signal.  It  is  thus 
said  to  be  practically  impossible  to  make  a  mis- 
take in  answering  a  call.  This  arrangement,  of 
course,  allows  any  amount  of  cross-connecting  or 
distributing  of  the  subscribers'  lines  into  any  opera- 
tor's position  without  any  renumbering  of  drops 
or  answering  jacks. 

The  cord-circuit  signals  are  of  the  same  luminous 
type,  and  each  pair  of  cords  is  equipped  with  two. 
the  full  supervisory  system  of  signals.  One  of 
these  signals  works  only  in  connection  with  the 
answering  plug  and  the  other  works  only  in  con- 
nection with  the  calling  plug,  thus  enabling  the 
operator  at  any  instant  to  tell  at  a  glance  the  exact 
state  of  connection  at  that  moment.  This  entirely 
does  away  with  the  necessity  of  the  operator  ever 
breaking  into  the  circuit  after  the  connection  has 
once  been  made. 

The  keyboards  are  equipped  with  ringing  key 
and  operator's  cam,  or  with  combination  key  which 
performs  both  operations.  In  this  board  the  strips 
of  drops  and  jacks  are  placed  in  the  lower  panels 
and  above  them  are  placed  the  multiple  jacks.  The 
multiple  jacks  are  made  in  strips  of  20  each,  each 
jack  being  placed  on  seven-sixteenths-inch  centers. 
Each  jack  consists  only  of  sleeve  and  tip  springs 
and  is  therefore  entirely  free  from  inside  contacts, 
which  are  used  in  other  systems,  and  which  are 
apt  to  be  the  source  of  endless  trouble.  In  fact,  on 
this  system  there  are  no  contacts  anywhere  in  the 
subscriber's  circuit,  it  being  an  absolutely  continu- 
ous circuit  from  the  subscriber's  instrument  to  the 
jacks  in  the  switchboard.  The  only  contact  in 
che  entire  circuit  is  that  of  the  switch  hook  at  the 
-  instrument  and  the  contacts  made  between  the 
plugs  and  the  jack  springs  in  the  switchboard,  but 
over  the  latter  contacts  no  current  is  broken,  as 
none  of  the  common-battery  current  ever  flows  over 
the  jacks   or  through  the  cord  circuit. 

These  switchboards,  even  in  their  smallest  units, 
are  true  universal  boards,  that  is,  any  board,  no  mat- 
ter how  small,  can,  if  desired,  be  increased  to  a 
full-multiple  switchboard  of  any  capacity  simply  by 
adding  additional  sections  and  without  any  change 
in  those  installed  other  than  the  addition  of  the  mul- 
tiple jacks  and  the  necessary  wiring. 

The  operation  of  this  system  is  as  follows:  To 
signal  the  exchange,  the  receiver  is  taken  from  the 
hook,  by  which  the  line  signal  is  at  once  lighted. 


Lamp  Raised. 


Lamp  Lowered. 


MORSE    LAMP    ADJUSTER- 


approval  of  every  board  of  fire  underwriters,  wire 
and  building  inspector,  factory,  insurance  and  elec- 
trical expert  to  whom  it  has  been  shown.  The  ad- 
juster is  neat  and  compact  and  can  be  attached  to 
the  cord  of  any  suspended  lamp  in  a  short  space 
of  time.  With  its  assistance  the  lamp  can  be  raised 
or  lowered  quickly,  thus  throwing  the  light  where 
it  is  most  needed.  The  adjuster  is  adapted  for  use 
in  oces,  mills,  factories  and  shops,  where  it  may 
easily  save  time  and  breakage  of  bulbs.  It  is  manu- 
factured and  sold  by  the  Incandescent  Lamp 
Manipulator  company,  Ii6  Bedford  street,  Boston, 
Mass.  This  company  also  makes  lamp  manipulators 
and  cleaners  and  is  continually  developing  new  de- 
vices for  improving  and  simplifying  the  handling  of 
irvcandescent  lamps.  The  company  was  awarded  a 
bronze  medal  at  the  Paris  Exposition. 


When  the  operator  answers  by  inserting  the  an- 
swering plug  in  the  jack,  this  light  at  once  goes  out. 
On  ascertaining  the  party  required,  the  operator 
makes  a  busy  test  on  the  multiple  jacks,  and  not 
finding  the  line  busy,  inserts  the  plug  and  rings  the 
subscriber.  At  once  the  supervisory  lamp  of  that 
cord  circuit  lights  and  remains  lighted  until  the  party 
called  answers.  When  conversation  is  finished  and 
both  receivers  are  restored  to  their  hooks,  both 
lamps  in  the  cord  circuit  are  lighted,  this  condi- 
tion being  the  only  positive  signal  to  the  operator 
to  disconnect.  Should  one  or  both  of  the  parties  de- 
sire other  connections  when  they  have  finished  their 
ccnversation,  the  slow  movement  of  the  switch  hook 
up  and  down  will  flash  either  one  or  both  of  the 
signals  in  the  cord  circuit,  which  will  be  a  positive 
signal  to   the   operator  to   connect   herself  at   once 
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with  that  circuit  to  find  out  what  is  wanted.  In 
other  words,  through  the  use  of  this  double  super- 
visory system,  there  can  never  be,  as  far  as  the 
operator  is  concerned,  what  might  be  termed  a 
■•position  of  doubt."  Although  this  switchboard 
and  system  are  said  to  accomplish  every  action 
which  is  included  in  the  most  modern  Bell  switch- 
board, their  chief  advantage  lies  in  the  extreme 
simplicity  of  method  and  apparatus  employed  to 
effect  it.  Each  line  is  equipped  with  a  small  relay, 
and  this  relay  controls  all  of  the  signals  used  in 
handling  connections,  whether  those  of  the  cord 
circuit  or  the  line  signal.  Other  than  this  relay 
there  is  no  relay  or  coil  of  any  sort  used  anywhere 
in  the  system,  and  the  cord  circuit  is  entirely  free 
from  them. 

An  important  feature  of  tlie  system  is  the 
entire  absence  of  the  objectionable  click  in  the  re- 
ceiver. The  system  is  a  true  common-battery  sys- 
tem, requiring'  but  one  set  of  storage  batteries  (of 
II  cells).  It  is,  in  addition,  a  true  two-wire  system 
and  requires  no  third  wire,  or,  what  is  its  equivalent, 
a  ground  connection  at  each  instrument. 

The  most  important  part  of  a  common-battery 
system  is,  after  all,  its  talking  circuit.  The  Swedish- 
American  company  guarantees  its  system  to  give 
perfect  results  with  the  instruments  located  as  far 
as  30  miles  from  the  exchange,  and  at  this  distance 
it  says  that  the  telephones  will  work  perfectly  when 
connected  at  the  switchboard  through  toll  lines  or 
to  instruments  working  on  the  local-battery  system 
or  any  type  of  common-battery  system. 

The  Swedish-.-^merican  Telephone  company  has 
recently  secured  additional  manufacturing  facilities 
and  also  doubled  its  floor  space  and  is  now  pre- 
pared to  furnish  full  exchange  equipment,  either  of 
the  magneto  ring-down  type  or  full-multiple  and 
ccmmon-battery  switchboards  from  a  lo-line  to  a 
lo.ooo-line  exchange. 


Stewart  Gas  Blast  Furnace  for  Treating 
Magnets. 

Although  much  has  been  written  and  said  about 
the  great  advantages  of  gas  furnaces  in  the  treat- 
ment of  fine  steel,  and  although  these  advantages 
are  usually  conceded  by  all  up-to-date  manufac- 
turers, still,  their  use  is  not  as  universal  as  would 


motion  is  imparted  to  the  flame,  causing  it  to  dis- 
tribute itself  evenly  over  all  the  enclosed  space,  the 
products  of  combustion  being  drawn  off  by  the  two 
small  openings  at  the  top  of  the  chamber.  The 
degree  of  heat  is  under  perfect  control.  Makers 
of  magnets  are  invited  to  investigate  the  possibili- 
ties of  this  furnace. 


International  Storage  Battery. 

A  new  tj-pe  of  storage  battery,  the  construction  of 
which  is  said  to  involve  no  new  chemical  or  elec- 
trical principles,  the  invention  being  of  a  purely 
mechanical  nature  and  relating  to  the  construction 
of  the  element,  is  being  placed  upon  the  market  by 
the  International  Storage  Battery  company,  45  Milk 


FIG.   1.      INTERNATIONAL    STORAGE   BATTERY. — FILLED 
SECTION     ASSEMBLED. 

Street,  Boston,  Mass.  The  structural  part  of  an 
element  of  the  battery  consists  of  two  halves  or  sec- 
tions made  of  porous  non-conducting  earthenware, 
which  form  a  chamber  that  contains  the  active  ma- 
terial. Tlie  inner  surfaces  of  the  sections_  arc  cellu- 
lar in  construction,  the  exterior  surface  being 
ribbed.  The  halves  or  sections  which  form  the  sides 
and  bottom  of  the  chamber  are  united  by  means  of 
suitable  cement  so  that  the  chamber  is  practically 
fluid  tight.  The  walls  forming  the  extensions  are 
made  relatively  wide  so  as  to  form  substantial 
cementing' and  abutting  surfaces,  and  also  to  serve 
to  strengthen  the  structure  and  halves  or  sections. 
In  the  chamber  of  the  closed  vessel  thus  formed  of 
two  halves  or  sections  is  first  placed  the  lead  oxide 
oi-  material  to  become  active,  and  into  this  material 
is  then  inserted  a  lead  conducting  sheet,  which  latter 
performs  the  office  of  a  conducting  electrode. 

The  enclosed  oxides  are  claimed  to  be  freely 
accessible  throughout  to  the  electrolyte  of  the  cell, 
being  exposed  thereto  on  all  sides.  As  this  end  is 
attained  without  undue  compression,  a  maximum 
porosity  always  exists  throughout  the  active  mass. 
Maintenance  of  this  porosity  datring  the  charging  and 
discharging  processes,  which  is  so  essential  during 
any  heavy  work,  is  also  provided  by  the  elasticity 
of  the  element.  Fig.  i  shows  the  filled  halves  of 
a  potterj'-framc  element  assembled  and  cemented, 
while  in  Fig.  2  is  illustrated  :  series  of  elements 
assembled  and  cemented  in  a  glass  jar. 

The  , manufacturer  claims  for  this  type  of  battery 
that  it  is  lighter  than  any  other  and  highly  eflicient, 


STEW^ART   GAS   BLAST    FURNACE   FOR    TREATING    MAGNETS. 

be  supposed  from  the  many  points  in  their  favor. 
There  are  many  gas  furnaces  on  the  market  and 
new  ])atterns  are  being  constantl)*  introduced.  The 
one  illustrated  herewith  is  the  No.  3  oven  and  muffle 
furnace,  manufactured  by  the  Chicago  Flexible 
Shaft  company,  158-160  Huron  street,  Chicago.  It 
will  burn  illuminating  gas,  water  gas,  natural  gas 
and  gasoline  gas,  and  it  is  said  that  with  none  of 
these   will    it  make  any  smoke,   soot  or   odor. 

This  particular  oven  furnace  is  equipped  with 
independent  burners,  making  it  possible  to  regulate 
the  heat  so  that  an  absolutely  uniform  temperature 
can  be  maintained  on  all  parts  of  the  muffle,  even 
though  the  doors  be  left  open.  The  furnace  ■  is 
especially  adapted  for  heating  magnets,  and  for  large 
pieces  of  steel  to  be  annealed  or  hardened,  such  as 
large  dies,  punches,  knives,  tools,  etc.  By  its  use 
it  is  said  that  more  magnets  can  be  heated,  and 
heated  properly,  in  one  day,  than  can  be  heated  in 
the  old  way  in  three  days  and  at  considerably  less 
cost. 

The  furnace  combines,  on  one  base,  a  combustion 
chamber,  an  air  reservoir  and  a  rotary  pressure 
blower.  No  piping  of  air  is  necessary.  The  air 
reservoir  is  sufficiently  large  so  that  an  ample  supply 
is  always  on  hand,  which  is  a  very  important  feature. 
The  blower  when  belted  to  power  will  deliver  air 
to  the  furnace  at  a  constant  pressure  of  one  pound 
to  the  square  inch,  at  which  pressure  the  heat  is  soft 
and  uniform,  as  is  required  for  magnets,  fine  tools, 
dies.  etc. 

This  furnace  can  be  set  up  in  any  convenient 
place,  as  it  requires  no  chimney.  The  flame  is  pro- 
jected from  tile  burners  into  the  chamber  encircling 
the  muffle:     The  lining  is  of  such  shape  that  a  rotary 


FIG.  2.   INTERNATIONAL  STORAGE  BATTERY. 

has  a  lower  first  cost,  costs  less  to  maintain,  and 
is  more  durable,  variable  and  abnormal  draughts  of 
current  not  affecting  its  life.  It  is  said  to  be 
adapted  to  central-station  work,  as  the  confinement  of 
the  active  material  avoids  deterioration  of  the  ele- 
ment. The  elements  being  practically  solid,  they  can 
be  used  for  traction  or  carriage  service  without 
danger  of  disintegration  by  jolting  or  concussion. 
The  International  company  .guarantees  the  mainte- 
nance of  its  batteries  for  10  per  cent,  per  annum  of 
the  original  cost,  when  used  for  installations  of 
large  capacities,  as  in  central-station  work  or  rail- 
way and  carriage  service. 


Aiaxiliary  Telephones  in  Chicago. 

The  daily  number  of  telephone  calls  in  the  ex- 
changes of  the  Chicago  Telephone  company  has 
increased  so  largely  that  many  lines  are  overloaded. 
A  large  number  of  subscribers  now  have  for  the 
accommodation  of  their  business  two,  three  or  more 
telephones,  and  some  of  the  largest  firms  have  more 
than  100  telephones  each.  Many  have  private 
branch  exchanges,  with  trunk  lines  and  private  op- 
erators to  handle  their  calls.  There  are  at  present 
several  thousand  subscribers  who  provide  them- 
selves with  two  or  more  telephones. 

To  accommodate  this  increased  service  the  Chi- 
cago Telephone  company  is  now  offering  an  aux- 
iliary long-distance  telephone  on  a  special  circuit 
operated  on  the  measured-service  plan  at  a  cost  of 
S75  a  year,  including  the  privilege  of  sending  600 
calls,  or  $90  a  year  for  900  outgoing  calls,  excess 
calls  being  charged  for  at  graded  rates.  All  ingoing 
calls  are  free.  This  telephone  may  be  listed  with 
the  subscriber's  present  number  and  used  entirely 
on  ingoing  business,  the  present  telephone  being 
used  for  outgoing  calls  or  for  ingoing  calls  when 
it  is  not  busy,  'lo  a  subscriber  who  has  but  one 
line,  this  arrangement  gives  two  telephones,  and  is 
said  to  double  the  present  facilities  at  a  moderate 
cost. 

A.  S.  Hibbard,  general  manager  of  the  Chicago 
Telephone  company,  says:  "We  regard  this  plan 
somewhat  as  an  educational  one.  If  the  telephone  is 
really  a  door  to  trade,  men  will  learn  that  a  tele- 
phone that  is  blocked  by  too  much  use  is  like  an 
overcrowded  door.  The  instruments  put  in  will  all 
be  long-distance  telephones  of  the  latest  pattern, 
such  as  are  now  used  in  talking  from  Omaha  to 
Boston.  The  general  enlargement  of  the  company's 
business  made  this  new  plan  possible,  just  as  it  made 
it  necessary.  There  are  now  some  28,000  telephones 
in  Chicago,  and  each  succeeding  month  of  igoo  has 
had  a  greater  amount  of  business  than  the  one  before 
it.  The  new  plan  is  one  we  have  been  thinking 
of  for  some  time." 

The  net  gain  in  telephones  operated  by  the  Chi- 
cago Telephone  company  during  the  last  year  has 
been  nearly  9,000,  against  6,475  for  the  previous 
year.  There  are  now  180  cities  and  towns  immedi- 
ately around  Chicago  in  which  the  Chicago  com- 
pany is  operating  offices  and  exchanges.  These  are 
reached  by  8,6So  miles  of  toll  lines.  Five  new  ex- 
change buildings  have  been  built  in  Chicago  by  the 
company,  and  its  large  main  office  and  office  build- 
ing at  the  corner  of  Washington  and  Franklin 
streets  has  been  doubled  in  extent.  In  all  of  these 
new  buildings  new  switchboards  have  been  in- 
stalled of  the  latest  type,  operated  with  automatic 
signals,  so  that  out  of  tire  12  exchange  offices  all 
but  one  are  now  operated  in  that  manner.  In  Oc- 
tober the  company  inaugurated  in  its  North  Oflice 
the  experiment  of  nickel-in-the-slot  lines  for  small 
users.  The  service  has  been  very  popular,  and  if 
it  is  found  that  it  does  not  interfere  with  the  other 
service  of  the  exchange  it  will  be  extended  to  other 
offices.  The  total  number  of  telephones  operated 
in  the  Chicago  exchanges  at  the  end  of  the  year 
was  about  28,000  and  in  the  suburban  exchanges 
8,500.  The  company  is  now  operating  in  the  city 
92.354  miles  of  wire. 


Escaping   Street-railway  Current  In 
Indianapolis. 

In  an  action  to  recover  $50,000  damages  brought 
by  the  natural-gas  and  water  companies  of  Indianap- 
olis against  the  Indianapolis  Street  Railway  com- 
pany for  deterioration  in  pipes  and  mains  caused 
by  electrolysis.  Judge  Garter  of  the  Indianapolis 
Superior  Court  holds  the  complaint  good  and  quotes 
the  ancient  maxim  of  law,  "So  use  your  own  as  not 
to  injure  others,"  and  says:  "Here  are  three  cor- 
porations, each  occupying  the  streets  by  legal  au- 
thority, each  performing  a  service  to  the  public,  and 
each  being  compelled  under  the  law  to  serve  the 
public.  The  method  in  use  by  the  defendant  com- 
pany in  operating  its  cars  results  in  serious  injury 
and  in  some  cases  to  the  destruction  of  the  plaintiffs' 
pipes.  The  defendant  can.  by  the  use  of  an  ap- 
proved appliance  at  reasonable  expense,  make  ade- 
quate preparation  for  the  return  of  the  ciirrent  to 
the  power  house  and  so  operate  its  cars  as  to  avoid 
injuring  the  plaintiffs'  pipes.  The  plaintiffs  cannot 
by  any  known  method,  protect  their  pipes  from 
injury.  The  number  and  size  of  the  cars  propelled 
by  electricity  is  rapidly  on  the  increase.  Suburban 
lines  are  coming  from  every  direction,  and  the  cur- 
rent of  electricity  now  discharged  into  the  earth  is 
very  large,  and  if  it  be  true,  as  claimed,  that 
these  currents  not  only  attack  gas  and  water  mains, 
but  the  steel  frames  of  tall  buildings,  deteriorating 
and  weakening  such  buildings,  is  there  no  remedy 
in  the  law  to  prevent  it,  or  to  compel  the  defendant 
company  to  control  its  return  current  when  it  is 
conceded  that  it  is  reasonably  in  its  power  to  do  so? 
When  these  perils  or  injuries  can  be  avoided  by  the 
adoption  of  well-known  and  approved  appliances,  I 
think  it  must  be  held  to  be  actionable  negligence  in 
the  use  of  its  franchise  on  the  part  of  such  cor- 
poration   not    to   adopt    such    appliances." 

The  defendant  company  did  not  contend  that  the 
facts  alleged  in  the  complaint  were  not  true;  it  sim- 
ply maintained  that  the  damage  resulting  from  the 
escape  of  the  electricity  was  incidental  to  the  en- 
joyment of  the  franchise  granted  to  the  company. 
The  ruling  is  regarded  as  irnportant  and  much  in- 
terest   was    manifested    in    the    outcome. 
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Observations  on  Crookes  Tubes.'. 

Bv  H.   Westbury. 

Cctthodf  rays  are  supposed  to  be  produced  at 
a  pressure  of  about  a  millionth  of  an  atmosphere. 
They  are  generated  from  any  source  of  electricity 
with  voltage  high  enough  to  force  a  discharge 
through  a  Crookes  tube.  They  proceed  perpendicu- 
larly from  the  surface  of  the  cathode  in  straight 
lines  and  fall  upon  the  opposite  wall  of  the  tube, 
producing  fluorescence.  If  any  object  be  placed  be- 
tween the  cathode  and  the  opposite  wall  of  the  tube, 
a  black  shadow  of  the  object  is  cast  upon  the  wall 
of  the  tube.  The  path  of  the  rays  is  entirely  inde- 
pendent of  the  position  of  the  anode.  They  can  be 
detlccted  from  their  straight  path  bj'  either  pole  of 
a  magnet.  Two  parallel  streams  of  cathode  rays 
repel  each  other.  If  the  rays  fall  upon  a  balanced 
object  in  the  tube  it  will  rotate.  Making  the  cath- 
ode concave  and  so  bringing  the  rays  to  a  focus 
heats  the  anode  rapidly.  The  glass'  walls  of  the 
tube  are  opaque  to  the  cathode  rays.  The  X-rays 
are  supposed  to  be  produced  at  the  same  time  as 
the  cathode  rays,  originating*  at  the  end  of  the  latter 
and  passing  out  of  the  tube  into  the  air.  They  pro- 
duce fluorescence  in  certain  chemical  compounds, 
such  as  tungstate  of  calcium,  platino-cyanide  of 
barium,  etc.  Wood,  paper,  cloth,  metals,  flesh,  etc., 
are  transparent  to  the  rays,  although  not  to  the  same 
degree.  The  rays  affect  photographic  plates,  and 
thus  give  shadow  photographs  of  objects  otherwise 
concealed.  They  are  not  believed  to  be  light  rays, 
as  they  cannot  "be  reflected,  refracted  or  polarized. 
Two  views  are  held  as  to  the  nature  of  the  cathode 
ray;  one,  that  these  rays  are  a  radiation  in  the  ether, 
probably  transverse  waves  like  light,  hence  they  are 
sometimes  called  ether  waves;  the  other,  that  they 
are  streams  of  particles  of  the  gas  still  left  in  the 
tube  projected  from  the  cathode.  -  If,  howeveV,  rays 
can  be  produced  in  a  tube  entirely  free  from  air,  it 
is  evident  that  the  second  theory  is  incorrect.  If 
there  is  left  a  small  hole  in  a  tube,  and  a  thin  plate 
of  aluminum  sealed  in,  the  cathode  rays  pass  out 
and  can  be  deflected  with  a  magnet.  This  first  the- 
ory is  well  supported,  but  does  not  explain  why  a 
magnet  deflects  these  rays  or  why  two  cathode 
streams  repel  each  other,  as  nothing  similar  is 
known  in  light  radiation. 

It  was  early  appreciated  that  the  three  things  in 
which  great  improvements  were  necessary  were  the 
exciting  apparatus,  the  fluorescing  screen  and  the 
Crookes  tube.  With  the  first  I  have  nothing  to  do 
in  this  paper.  The  screen  has  unfortunately  stood 
practically  where  it  started  until  now,  in  spite  of 
numerous  experiments  with  all  kinds  of  salts,  of 
which  the  following  have  been  found  to  fluoresce 
in  varA'ing  degrees,  viz.,  platino-cyanide  of  barium, 
tungstate  of  calcium  (these  fluoresce  better  than  any 
other  salts  at  present  known),  tungstate  of  strontium, 
subchloride  of  mercury,  mercury  diphenyl,  cadmium 
iodide,  sulphide  of  calcium,  potassium  bromide,  po- 
tassium iodide,  tetrametaphosphate  of  lead,  mer- 
curous  chloride,  bromide  and  sulphate  of  lead,  flu- 
orite.  powdered  lead  glass,  pectolite,  sodium  cresso- 
tinate.  ammonia  salicylate,  calcium  salicylate  and 
salici'lic  acid. 

Neither  tungstate  of  barium  nor  lead  fluoresces  ap- 
preciably. There  are  a  large  number  of  other  chem- 
ical and  mineral  salts  which  also  fluoresce,  but  not 
to  so  great  a  degree  as  those  above  mentioned. 
Among  these  may  be  mentioned  powdered  German 
glass,  barium  fluoride,  calcium  fluoride,  sodium 
■fluoride,  sodium  chloride,  mercuric  chloride,  cad- 
mium chloride,  silver  chloride,  lead  chloride,  lead 
iodide,  sodium  bromide,  cadmium,  lithia  bromide, 
mercury,  cadmium  sulphate,  uranium  phosphate, 
nitrate  of  uranium  (which  fluoresces  almost  as  well 
as  tungstate  of  calcium),  acetate  of  .uranium,  molyb- 
dic  acid,  silicate  of  potash,  sodium  bromide,  wulfen- 
ite.  orthoclase  andalucite,  herdinite,  apatite,  calcite 
and  many  others. 

Sulpliide  of  zinc  and  sulphide  of  calcium  can 
both  be  used  for  strengthening  screens  in  contact 
with  X-ray  plates.  Tungstate  of  calcium,  at  first 
generally  used  for  this  purpose,  has  been  universally 
superseded  by  platino-cyanide  of  barium,  which, 
however,  is  extremelj-  troublesome  to  handle,  owing 
to  its  unstable  nature,  the  least  friction  or  dirt 
spoiling  it.  In  my  opinion,  therefore,  a  cheaper  and 
more  durable  fluorescing  substance  is  much  to  be 
desired. 

The  Crookes  tube  is  important  in  the  production 
of  X-rays,  as  at  the  present  time  it  is  the  only 
practical  way  of  producing  the  rays  for  medical  use. 
Such  tubes  are,  generally'  speaking,  made  of  flint 
glass,  although  lead  glass  can  be  used,  but  is 
more  opaque.  Originally  it  was  laid  down  as  a  fact 
that  lead  glass  w'ould  not  produce  X-rays  at  all. 
Ordinary  ruby  glass  is  also  opaque  to  the  rays,  and 
it  appears  that,  the  rays'will  not  pierce  certain  colors. 
The  red-tinted  glass  used  in  some  English  tubes 
is  not  ruby  glass,  but  simply  due  to  minerals  in  the 
glass   not   necessarily  opaque   to   the   rays. 

It  is  extremely  interesting  to  watch  closely  the 
vagaries  of  various  tubes  after  re-exhaustion  on  the 
pumps.  Some  will  fluctuate  in  vacuum,  one  minute 
going  verj-  high  and  the  next  so  low  that  no  rays 
are  generated.  This  can  sometimes  be  driven  out 
of  the  tube  by  heating  the  anode  to  a  white  heat 
and  then  allowing  it  to  cool  off  before  again  repeat- 
ing the  process  which  we  call  "curing"  a  tube. 
All  the  best  vacuum  tubes  are  treated  in  this  way,  as 
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it  has  been  found  by  experience  that  tubes  exhausted 
too  high  on  the  pumps  never  give  the  results  ob- 
■tained  from  tubes  taken  off  at  a  lower  vacuum  and 
then  electrically  cured.  If  I  remember  correctly, 
our  friend,  Dr.  Rollins,  has  demonstrated  this  lact 
in  his  interesting  notes  on  X-light.  Other  tubes 
behave  very  curiously.  Some  will  throw  a  peculiar 
patch  of  fluorescence  in  certain  parts  of  the  tube; 
others  will  be  of  high  vacuum  and  give  a  reversed 
current,  and  the  other  week  I  even  obtained  a  Ger- 
man tube  with  an  aluminum  ring  in  the  center, 
which,  after  re-exhaustion,  gave  a  reversed  current 
at  a  very  low  vacuum — a  phenomena  I  have  never 
observed  before.  It  is  no  exaggeration  to  say  that  no 
two  tubes  behave  exactly  alike,  although,  of  course, 
tubes  can  now  be  made  so  uniform  as  to  lead  any 
outsider  to  believe  there  is  no  distinction  in  them 
at  all. 

There  is  quite  a  difference  of  opinion  as  to  the 
correct  situation  for  the  cathode,  whether  just  inside 
the  bulb  or  inside  the  terminal,  and  this  difference 
seems  to  have  been  in  existence  for  several  years,  as 
I  remember  reading  an  article  two  or  three  years 
ago,  claiming  that  the  cathode  inside  the  bulb  was 
of  no  use  for  coil  tubes,  but  immaterial  for  static 
current.  Personally,  I  have  failed  to  find  much 
variation,  and  am  inclined  to  think  that,  within 
reasonable  limits,  any  size  cathode  and  any  position 
gives  about  the  same  results,  but  at  the  same  time,  I 
believe  that  a  good  deal  depends  upon  the  con- 
cavity of  the  cathode,  and,  of  course,  liability  to 
puncture  has  to  be  considered  in  placing  the  cathode, 
more  especially  on  a  static  tube.  Theoretically 
speaking,  however,  the  quantity  of  current  should 
govern  the  size  of  the  cathode.  While  it  is  probably 
true  that  a  focus  right  on  the  center  of  the  anode 
is  best,  yet  the  benefit  obtained  is  so  small  that  so 
long  as  the  cathode  stream  impinges  on  some  part 
of  the  anode  disk,  X-rays  are  present  in  abundance. 
Sometimes  one  gets  an  old  tube  with  the  anode 
twisted  and  bent  out  of  all  shape,  and  even  with  a 
hole  right  through  it,  which  yet  gives  magnificent 
results. 

Another  curious  phenomenon  is  the  peculiar 
blackening  of  the  glass  bulb  after  continual  use. 
Many  explanations  have  been  brought  forward  to 
account  for  this  discoloration,  but  so  far  none  of 
them  seems  plausible,  and  probably  until  we  solve 
the  exact  nature  of  the  rays  themselves,  we  cannot 
tell  what  causes  this  deposit  on  the  bull*.  One 
thing  I  can  say,  however,  that  tubes  giving  fine 
phosphorescence  blacken  less  than  others.  It  used 
to  be  considered  that  the  more  phosphorescent  a 
tube  was,  the  better  X-rays  it  would  generate,  but 
this  cannot,  be  proved,  as  I  have  many  tubes  with 
little  or  no  phosphorescence  giving  as  good  results 
as  those  made  out  of  the  most  luminous  glass.  This 
luminosity  is  also  a  very  curious  phenomenon. 
Sometimes  it  appears  evenly  all  over  the  bulb,  the 
glow  lasting  for  a  considerable  time  after  the  current 
IS  turned  off.  Sometimes  it  is  only  present  in  small 
portions  of  the  bulb,  and  occasionally  1  have  seen 
it  represented  by  simply  a  luminous  shadow  of  the 
anode  thrown  on  the  otherwise  black  wall  of  the 
tube. 

To  the  outsider,  the  evolution  of  the  present  per- 
fected form  of  Crookes  tubes  from  the  types  origi- 
nally used  shortly  after  the  X-rays  were  discovered 
does  not  present  very  many  features  striking  to  the 
eye,  but  to  those  who  have  been  closely  following 
these  changes  they  have  improved  very  steadily 
every  year.  The  original  types  of  tubes  were  of  the 
kind  in.  which  the  cathodic  stream  of  rays  was 
thrown  on  the  glass  of  the  tube  itself.  While  this 
type  ':'f  tube  was  at  first  successfully  used,  the  neces- 
sity for  a  tube  which  would  focus  the  rays  soon  be- 
came apparent.  After  numerous  experiments  with 
various  contrivances  for  attaining  this  result,  tubes 
were  produced  with  aluminum  cathodes  and  plati- 
num anodes,  and  these  have  held  their  ascendancy 
up  to  the  present  time.  Since  that  date  constant 
experimenting  has  led  to  something  approaching 
a  standard  shape  for  Crookes  tubes.  The  bulb  was 
gradually  changed  from  the  oval  and  tubular  shape 
to  globular,  although  some  of  the  very  earliest  types 
were  made  spherical.  The  distance  between  the 
anode  and  cathode  with  which  the  best  results  could 
be  obtained  was  gradually  determined.  The  ter- 
minals were  extended  to  meet  the  increasing  effi- 
ciency of  the  apparatus  used  for  the  excitation  of 
the  tubes,  which  caused  the  current  to  spark  across, 
and  many  minor  details  in  connection  with  the  seal- 
ing in  cf  the  terminals  and  proper  supporting  of 
them,  to  enable  a  tube  to  be  transported  without 
danger  of  breakage  were  made.  Of  recent  date,  we 
have  the  reinforcement  of  the  anode  with  other 
metals  to  enable  it  to  stand  up  against  the  heavy 
currents  now  used,  and  the  endeavors  to  focus  all 
the  rays  in  a  circle  on  the  front  wall  of  the  tube,  so 
that  none  of  them  may  be  useless  by  passing  out 
where  they  are  not  required. 

One  o"f  the  earliest  troubles  met  with  in  tubes 
was  their  tendency  to  increase  gradually  in  vacuum, 
until  at  length  they  became  so  high  that  the  current 
would  not  pass  through  them,  and  even  if  an  enor- 
mous spark  were  used,  the  resulting  rays  were  so 
highly  penetrating  as  to  be  of  no  practical  use. 
This  led  to  the  devising  of  the  adjustable  vacuum 
feature  which  is  now  so  prominent  in  most  tubes 
sold  in  this  country.  Originally,  ordinary  potash 
was  used,  enclosed  in  a  small  auxiliary  tube  and 
hberated  bv  means  of  applying  a  match  or  Bunsen 
burner.  This  lowered  the  vacuum,  certainly,  but 
only  for  a  few  minutes,  when  it  jumped  up  again 


as  high  as  before.  Many  operators  also  cracked 
their  lubes,  owing  to  heating  the  auxiliary  tube  too 
much,  and  many  present  will  remember  the  burned 
fingers  which  sometimes  resulted.  To  meet  this 
difficulty,  the  present  types  of  adjusters  were  de- 
signed with  a  wire- terminal,  so  that  an  electric  spark 
can  be  discharged  directly  through  the  auxiliary 
tube,  and  better  salts  and  combinations  were  ob- 
tained, which  regulate  the  vacuum  a  great  deal  bet- 
ter than  formerly,  but,  of  course,  this  is  not  yet 
by  any  means  perfect. 

Both  osmium  and  iridium  have  been  used  for  the 
anode,  but  both  of  these  metals  generate  so  much 
gas  that  it  is  very  difficult  to  exhaust  a  tube  con- 
taining them,  and  even  then,  after  use,  such  a  tube 
will  continually  run  too  low  for  the  production  of 
rays,  in  addition  to  which  the  cost  is  prohibitive 
for  a  commercial  tube.  I  am  inclined  to  believe 
that  for  some  of  the  finer  forms  of  X-ray  work 
tEe  tubes  with  water-cooled  targets  may  prove  use- 
ful, but  unless  such  a  tube  can  be  designed  much 
cheaper  than  at  present,  their  cost  is  also  prohibitive. 

I  particularly  wish  to  bring  before  this  meeting 
one  point  which  I  very  much  desire  to  impress  upon 
tube  purchasers  generally,  and  that  is  the  advisa- 
bility of  our  trying  to  standardize  American  glass 
for  Crookes^tube  use.  There  is,  unfortunately,  at 
the  present  time  a  color  fancy  among  many  Crookes- 
tube  operators,  who  insist  upon  having  tubes  which 
give  an  apple-green  effect.  Now  it  is  a  fact  that 
this  has  nothing  whatever  to  do  with  the  strength 
of  the  rays  given  out  by  such  tube,  and  tubes  made 
of  American  glass  giving  a  whitish  or  yellowish 
color  illuminate  a  screen  just  as  brightly  as  one 
made  from  the  best  green  German  glass.  My  rea- 
sons for  raising  this  point,  apart  from  the  patriotic 
one  of  using  home-made  materials,  which,  however, 
ought  to  have  a  little  weight,  are  that  the  domestic 
glass  is,  as  a  rule,  stronger  and  freer  from  blisters, 
cords,  air  bubbles,  etc.,  which  tend  to  make  a  tube 
liable  to  puncture,  and  also,  what  I  think  is  the 
most  important  reason  for  purchasers  of  tubes  to 
consider,  that  the  domestic  tubes  are  much  more 
easily  repaired. 

I.  am  not  in  favor  of  using  a  larger  bulb  for  a 
Crookes  tube  than  about  five  inches,  as  I  do  not 
think  that  there  is  any  better  definition  or  even 
field  obtained  by  using  larger  bulbs.  Of  course, 
for  very  heavy  sparks,  an  eight  or  lo-inch  bulb  is 
probably  an  advantage. 

An  interesting  experiment  with  the  double-focus 
tubes  on  alternating  current  is  to  run  them  in  mul- 
tiple series,"  which  can  easily  be  done  by  wiring 
each  of  the  two  cathodes  together.  Of  course,  the 
field  is  somewhat  enlarged,  but  as  I  have  never 
taken  a  large  radiograph*  this  way,  I  cannot  say 
whether  this  arrangement  is  of  much  practical  use. 
In  multiple  they  do  not  run  so  well,  and  with  single- 
focus  tubes,  as  a  rule,  there  is  no  benefit  obtained 
by  using  more  than  one  tube  at  a  time. 

The  use  of  a  very  high  vacuum  or  "hard"  tube 
is  of  very  little  practical  utility,  as,  while  the  rays 
are  enormously  penetrative,  the  definition  obtained 
is  not  distinct  or  clear,  and  for  very  delicate  work, 
such  as  observing  the  lungs,  etc.,  the  definition  has 
to  be  as  clear  as  it  is  possible  to  obtain. 

Dr.  Lenard  of  Philadelphia  has  recently  done 
some  excellent  work  in  the  line  of  penetrating  the 
inmost  recesses  of  the  organs,  and  I  have  several 
times  verified  his  published  statements.  The  follow- 
ing is,  therefore,  interesting: 

In  cases  of  calculus,  a  soft  tube  is  required,  as 
the  rays  must  differentiate  between  the  shadows  of 
tissues  less  dense  than  the  least  dense  calculus,  and 
all  calculi  can  be  found.  A  soft  tube  is  one  having 
a  low  vacuum,  and  best  results  are  obtained  from 
such  a  tube  with  a  large  volume  of  Roentgen  dis- 
charge. For  lumbar  and  pelvic  pictures  the  vacuum 
requisite  is  equivalent  in  resistance  to  from  one  to 
two  inches  of  spark  in  air,  as  measured  by  a  parallel 
spark  gap.  High  wattage  and  not  high  voltage 
seems  to  be  the  necessary  element  in  the  current 
employed  to  energize  a  tube  on  such  cases.  Great 
difficulty  is  met  with  in  obtaining  such  volume  to 
penetrate  these  thicker  portions  of  the  bodies,  unless 
a  regulating  tube  is  used,  which  permits  the  required 
volume  of  electrical  energy  to  be  forced  through 
a  tube  without  altering  its  resistance,  eliminating 
the  eft'ect  of  heat,  which,  in  a  soft  tube,  either  low- 
ers the  vacuum  until  it  loses  all  penetration  or 
raises  it  rapidly  until  the  penetration  is  too  great. 
It  is  this  inherent  tendency  of  a  regulating  tube  that 
has  been  highly  exhausted  to  regain  its  high  vacuum 
after  it  has  been  lowered  that  makes  it  superior 
to  an  already  soft  tube  that  has  never  been  high  or 
hard.  The  vacuum  of  an  initially  soft  tube  will  not 
remain  steady  while  energy  sufficient  to  develop 
the  required  volume  of  Roentgen  discharge  for 
6oft-tissue  work  is  forced   through  it. 

While  the  cause  of  X-ray  burns  is  still  in  dispute, 
I  would  like  to  state  that  I  believe,  in  common  with 
several  other  observers  of  tube  phenomena,  that  they 
are  only  caused  by  certain  tubes,  and  that  the 
trouble  is  in  the  tube  itself,  at  what  point  I  cannot, 
cf  course,  say,  but  I  firmly  believe  that  there  is 
some  little  difference  which  causes  the  lays  to  burn, 
or,  more  properly  speaking,  causes  dermatitis. 
However,  militating  against  my  theory,  to  some 
extent,  is  the  fact  that  Dr.  Scott  and  other  oper- 
ators have  found  that  the  funnel-focus  type  of  tube, 
which  probably  focuses  more  of  the  rays  on  one 
spot  than  any  other  type  of  tube,  causes  dermatitis 
after  very  short  exposure,  which  would  tend  to  show 
that  the  old  theory  of  the  more  powerful  the  rays, 
the  more  the  tendency  to  burn,  is  correct. 
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Progress  at  the   Pan-American   Expo- 
sition. 

By  Frank  C    Perkins. 

The  outlook  is  bright  that  the  Pan-American  Ex- 
position will  be  opened  on  time  in  four  months. 
A  new  power-transmission  line  is  being  built  from 
Niagara  Falls  to  the  Pan-American  grounds,  which 
will  be  somewhat  different  from  the  old  line  from 
the  power  house  at  the  Falls  to  Buffalo  and  Tona- 
wanda.  The  new  conductors  over  which  the  poly- 
phase, high-tension  alternating  current  will  be  de- 
livered  to  the  exposition  will   be  of  aluminum  in- 


PROGRESS  AT  THE  PAN-AMERICAN  EXPOSITION. — NORTH 
TOWERS  OF  THE  MACHINERY  BUILDING  FROM  THE  ROOF. 

Stead  of  copper.  Aluminum  conductors  have  now 
been  used  with  such  success  on  other  transmission 
lines  that  there  is  little  doubt  but  that  they  will  give 
sal'sfnction. 

It  is  stated  that  the  Pan-American  will  surpass 
all  former  enterprises  in  six  important  and  inter- 
esting features.  The  first  of  these  is  in  the  court 
'tilings.  The  Pan-American  buildings  have  been 
placed  symmetrically  with  reference  to  one  another, 
so  as  to  form  a  system  of  connecting  courts,  each 
with  iis  special  features,  yet  each  a  part  of  one 
great  picture.  The  principal  courts  which  will  be 
beautifully  supplied  with  electrical  effects  are  the 
Court  of  Fountains  and  Plaza,  which  form  a  north 
and  south  perpendicular  area  and  connect  with  a 
transverse  court  called  the  Esplanade.  Two  minor 
courts  open  into  the  Esplanade.  They  are  called 
the  Court  of  Cypresses  and  the  Court  of  Lilies 
and  will  also  be  decorated  by  unique  electrical 
effects.  The  courts  have  not  been  stinted  as  to 
space,  as  they  are  33  acres  in  area.  There  will  be 
plenty  of  room  and  a  fine  opportunity  for  observ- 
ing the  electrical  and  artistic  features  to  the  best 
advantage.  A  second  surpassing  feature  is  the  hy- 
draulic and  fountain  effects,  embracing  electrically 
illuminated  lakes  and  ponds.  lagoons  and  canals 
from  which  many  jets  of  water  will  spout.  The 
third  feature  is  that  of  the  horticultural  and  floral 
embellishments,  while  the  fourth  will  be  the  sculp- 
tural and  plastic  decorations.  The  fifth  will  be  the 
color  effects,  which  will  be  strongly  contrasted  with 
the  World's  Fair  White  City.  The  last  and  sixth 
feature  is  the  electrical  illuminating  and  decorative 
effects,  which,  in  reality,  will  be  the  means  of  beau- 
tifying and  bringing  out  all  the  special  features  above 
mentioned.  Some  200,000  104-volt  lamps  of  eight, 
)0  and  16  candlepower  will  be  utilized  to  aid  in  the 
illumination. 

William  B.  Rankine,  second  vice-president  of  the 
Niagara  Falls  Power  company,  announces  that  the 
first  installation  of  the  plant  in  the  new  power  house 
will  consist  of  six  5,ocic-horsepower  generators, 
which  Vidll  supply  the  electrical  energy  not  only  for 
the  Pan-American  display,  but  also  for  several  new 
concerns  which  are  arranging  for  power  and  sites 
for   their  factories  at   Niagara. 

The  work  on  the  Machinery  and  Transportation 
building,  as  well  as  the  Electricity  building,  is  rap- 
idly nearing  completion.  The  coloring  of  the  Ma- 
chinery building,  which  has  been  so  successfully 
accomplished  under  the  guidance  of  C.  Y.  Turner, 
is    beautiful.     An    example    of   the    artistic    designs 


which  are  being  wrought  out  on  some  of  the  build- 
ings is  given  in  the  accompanying  illustration  which 
shows  a  view  of  the  north  towers  of  the  Machinery 
building  from  the  roof. 

If  the  present  plans  are  carried  out,  the  Pan- 
American  year  will  witness  the  electrical  illumina- 
tion of  every  road  connecting  Buffalo,  Tonawanda 
and  Niagara  Falls.  The  Town  Board  of  Tona- 
wanda has  become  favorably  impressed  with  the 
idea,  and  it  is  understood  that  it  will  do  all  in  its 
power  to  promote  this  matter  and  to  bring  about 
the  realization  of  the  same  before  the  gates  of  the 
exposition  are  thrown  open  to  the  public.  The 
idea  is  to  use  Niagara  power  to  light  the  country 
highways  and  all  roads  from  Buffalo  to  the  Falls. 
The  Tonawanda  Power  company,  which  distributes 
Niagara  current,  has  already  begun  the  construc- 
tion of  the  Delaware  avenue  system  from  the  ex- 
position grounds  and  will  construct  a  line  along 
the  Military  road  and  the  River  road  if  no  objections 
arc  made  by  the  property  owners.  There  is  little 
doubt  that  the  plan  to  illuminate  Delaware  avenue 
from  the  Twin  Cities  to  the  city  line  of  Buffalo 
will  be  rapidly  carried  out. 

Popular  interest  centers  just  now  in  the  building 
of  the  great  electric  tower,  progress  on  which  is 
noted  in  the  accompanying  view  and  in  the  develop- 
ment of  the  color  scheme  under  Mr.  Turner's  di- 
rection. The  construction  of  the  tower  is  certainly 
an  important  undertaking  in  engineering.  All  wait 
impatiently  to  see  how  the  tower  will  appear  when 
it  has  received  the  elaborate  decorations  v;hich  have 
been  designed  for  its  embellishment  and  the  ivory- 
like  hues  blended  with  the  blues  and  greens  and 
gold  which  the  staff  will  take  on  before  the  tower 
is   completed.     At   night   myriads  of  electric   lights 


pany,  the  exposition  will  use  5,000  horsepower  more 
which  will  be  generated  on  the  grounds,  so  that  if 
for  any  reason  there  should  be  an  accident,  inter- 
rupting the  flow  of  electricity  from  the  Falls  plant, 
the  exposition  may  not  be  without  power  and  light. 


Space  Telegraphy  in  Germany. 

The  Postal  and  Telegraph  departments  of  the 
German  government  have  already  formally  adopted 
the  Braun  system  of  wireless  telegraphy  in  prefer- 
ence to  that  of  Marconi.  Professor  Braun,  who  is 
the  head  of  the  Physical  Laboratory  at  Strassburg 
University,  is  said  to  have  proved  that  Marconi's 
theory  that  distance  could  be  overcome  by  the  em- 
ployment of  more  powerful  induction  coils  is  an 
error,  and  that  there  is  a  definite  limit  to  the  length 
of  currents  favorable  for  the  transmission  of  mes- 
sages, beyond  which  any  further  strength  of  cur- 
rent is  of  no  avail.  The  German  savant  has  over- 
come the  difficulty  by  making  the  transmitter  oscil- 
late, not  as  before  by  static  charges,  but  by  induction. 
His  transmitter  is  a  single  wire,  its  lower  part  be- 
ing in  spiral  form.  By  its  side,  though  completely 
separate,  there  is  another  spiral  wire,  generally  con- 
sisting of  a  single  coil  of  thick  wire.  Through  the 
latter  Leyden  jars  are  discharged,  creating  electric 
waves  in  the  primary  wire  and  causing  others  in 
the  transmission  wire.  The  transmitted  energy  can 
here  be  increased,  theoretically,  without  limit,  and 
is  at  the  same  time  easily  isolated. 

Professor  Slaby  of  the  Technische  Hochschule  in 
Berlin  has  announced  that  he  and  Count  Arco.  by 
minutely  studying  the  properties  of  the  electric  waves 
from  the  transmitter,  have  discovered  means  for 
removing  a  great  defect  in  the  system,  namely,  the 
impossibility  of  telegraphing  simultaneously  from 
several  stations  to  a  common  one  by  the  use  of  a 
single  wire  at  the  receiving  station.  He  contends 
that  Marconi's  method  utilizes  the  very  part  of  the 
transmitting  wire  which  is  the  least  fitted  for  the 
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will  illuminate  the  tower,  from  the  fountain  and 
cascade  at  its  base  to  the  farthest  point  thrust  against 
the  sky. 

To  the  electrical  engineer  who  visits  the  exposi- 
tion one  of  the  most  interesting  exhibits  will  be 
the  step-down  transformers,  rotary  converters  and 
other  apparatus  used  in  connection  with  the  appli- 
cation of  Niagara  power  to  the  machinery  and  illu- 
mination of  the  exposition  grounds.  To  furnish 
power  to  the  exposition,  the  Cataract  Power  and 
Conduit  company,  which  distributes  power  from 
the  Falls  in  Buffalo,  will  have  ready  a  second  trans- 
mission line.  This  will  double  the  present  capacity 
of  10,000  horsepower  delivered  to  Buft'alo  from  the 
Falls.  Besides  the  5,000  horsepower  furnished  from 
the  power  house  of  the  Niagara  Falls  Power  com- 
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purpose,  the  upper  end  of  the  same  wire    producing 
the  greatest  effect. 

Professor  Slaby  exhibited  his  instruments,  by 
which,  by  the  use  of  a  spiral  coil  which  he  calls  a 
multiplicatory,  he  greatly  increases  the  effectiveness 
of  the  system.  Demonstrations  were  made  with  two 
stations,  respectively,  14  and  four  kilometers  distant, 
which  were  connected  with  the  lecture  hall.  Mes- 
sages were  received  from  these  stations  simultane- 
ously and  much  quicker  than  by  the  present  system. 


The  Norwalk,  Ashland  and  Southern  Railway 
company  of  Norwalk,  Ohio,  has  been  incorporated 
by  C.  P.  Wickham,  G.  T.  Thomas,  C.  T.  Jackson 
and  others.  The  capital  stock  is  $10,000,  and  the 
company  will  construct  and  operate  an  electric 
line  from  Norwalk  to  Ashland  by  direct  route. 


January  5,  1901 

Generating  Set  of  5,000   Horsepower 
for  Brooklyn. 

Thd"  accompanying  illustration  shows  an  electrical 
generating  set  of  5,000  horsepower  built  for  the 
Kings  County  Electric  Light  and  Power  company 
of  Brooklyn.  It  is  one  of  two  such  sets  turned  out 
at  the  Westinghouse  works  near  Pittsburg.  The 
engines,  made  by  the  Westinghouse  Machine  com- 
pany, are  of  the  vertical,  cross-compound,  Corliss 
type.  They  are  over  35  feet  high,  measuring  from 
tile  floor  level.  Each  engine  comprises  two  vertical 
cylinders  erected  side  by  side  on  massive  frames, 
bolted  to  ponderous  bed  plates.  In  each  engine 
there  is  room  left  between  the  two  cylinders  for  a 
Westinghouse  generator,  which  will  furnish  current 
for  light  and  power.  The  revolving  part  of  this 
generator  is  mounted  directly  upon  the  steel  shaft 
of  the  engine,  and  is  firmly  boiled  to  a  flywheel  with 
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1S54,  he  constructed  the  first  piece  of  rifled  artillery 
now  used  in  the  armies  of  the  world.  Since  that  date 
he  made  many  improvements  in  the  gun  bearing  his 
name.  His  works  at  Elswick  were  gradually  ex- 
tended until  to-day  they  form  one  of  the  largest  and 
most  important  manufacturing  establishments  in  Eu- 
rope.   
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a  100-ton  rim  and  28  feet  in  diameter.  The  shaft  is 
39  inches  in  diameter  and  38  feet  six  inches  .long. 
The  bearings  are  60  inches  in  length.  The  shaft  is 
hollow,  hydraulically  forged  of  open-hearth  steel, 
the  hole  through  the  center  being  16  inches  in  diam- 
eter, and  it  weighs  about  75,000  pounds  complete. 
The  flywheel  is  built  in  segments,  keyed  to 
each  other,  and  all  bolted  to  the  hub.  The 
engines  have  intermediate  reheating  receivers. 
The  high  and  low-pressure  cylinders  are  of  46  and 
86  inches'  diameter,  respectively,  and  both  are 
equipped  with  a  new  form  of  Corliss  valve  gear. 
The  stroke  is  60  inches  and  the  speed  is  75  revolu- 
tions per  minute.  Steam  is  supplied  at  a  pressure 
of  170  pounds  and  the  normal  horsepower  of  the 
engines  is  from  4,500  to  5,000.  The  bearing  shells 
and  caps  are  water-jacketed,  as  are  also  the  cross- 
head_  slides. 

The  generators  are  of  the  Westinghouse  engine 
type  and  give  a  three-phase  output  of  250  amperes 
in  each  phase  at  6,600  volts,  with  3,000  alternations 
per  minute. 

Building  engines  of  such  great  size  calls  for  un- 
usual shop  and  foundry  facilities,  and  even  the 
shipment  is  by  no  means  an  insignificant  problem. 
Thus,  for  instance,  the  two  great  bed-plates  of  one 
of  these  engines  weigh  over  43  tons  each,  and  as 
they  are  cast  complete  in  one  piece,  they  are  very 
difficult  to  handle.  For  transporting  these  enormous 
castings  to  Brooklyn  the  Pennsylvania  Railroad 
company  has  constructed  special  steel  cars.  Each 
of  the  segments  of  the  flywheel  is  a  Carload.  Cyrus 
Robinson,  one  of  the  prominent  engineers  of  the 
Westinghouse  l^Iachine  company,  was  the  designer 
of  the  engines. 

Besides  the  two  engines  described  above  the  West- 
inghouse Machine  company  is  building  a  number  of 
similar  engines,  notably  16  engines  of  5,000  horse- 
pow-er  each,  for  the  Third  avenue  railway  of  New 
York,  two  engines  of  the  same  capacity  for  the 
Boston  elevated  railway.  tw'O  engines  of  1,500  horse- 
power for  Manchester,  England,  and  eight  engines 
of  6,500  horsepow^er  for  the  new  Waterside  power 
plant  of  the  New  York  Gas.  Electric  Light  and 
Power  company. 


Death  of  Lord  Armstrong. 

Lord  William  George  Armstrong,  known  as  a 
scientist,  and  inventor  of  the  Armstrong  gun,  died 
on  December  27th  at  his  home  at  Cragside,  in  Eng- 
land. He  was  noted  as  an  authority  on  electrical 
mechanics  and  was  a  distinguished  contributor  to 
the  scientific  periodicals.  He  was  born  in  1810,  and 
was  a  solicitor  until  1847^  when  he  became  an  engi- 
neer and  founded  the  Elswick  Manufacturing  com- 
pany of  Newcastle-on-Tyne.  His  first  invention  was 
the  hydro-electric  machine  for  generating  static  elec- 
tricity by  means  of  steam  jets,  said  to  be  the  most 
powerful  means  of  developing  frictional  electricity 
yet  devised.  He  afterward  invented  the  hydraulic 
crane  and  extended  the  application  of  hydraulic 
power  to  machinery  of  every  kind.     In  December. 


A  Few  Remarks  on  X-rays   and   Other 
Rays.' 

By  Arthur  W.  Goodspeed. 

I  would  like  to  speak  of  a  probable  improvement 
in  the  inductorium  as  an  X-ray  generator,  sug- 
gested by  my  own  experience  and  subsequent  meas- 
urements. This  matter  was  referred  to  more  at 
length  in  an  article  by  myself,  "On  the  Technic  of 
X-ray  Work,"  in  the  Philadelphia  Medical  Journal, 
January  6,  1900.  A  quotation  from  the  article  makes 
clear  my  point: 

"Difficulty  is  often  met  in  adjusting  the  interrupter 
for  different  rates  on  account  of  the  sparking  which 
results.  In  this  case  the  capacity  of  the  condenser 
is  probably  not  suited  to  the  set  of  conditions  that 
must  be  met.  in  other  words,  the  time  of  a  complete 
cycle  of  operations  and  the  ratio  in  wdiich  this 
period  is  divided  between  closed  and  opened  cir- 
cuit in  the  primary  is  of  considerable  importance 
and  is  clearly  related  to  the  self-induction  of  the 
coil  and  the  capacity  of  the  condenser  intended 
to  take  up  this  extra  current.  If  the  capacity  be 
too  smaii  the  condenser  will  be  only  partially 
effective,  and  sparking  will  result  at  the  break. 

"Adjustments  should  be  made  so  that  the  actual 
interruption  of  the  primary  current  shall  be  as  sud- 
den as  possible.  This  results  in  a  rapid  variation 
in  the  magnetic  flux  through  the  iron  core,  which 
induces  in  the  secondary  a  rapidly  increasing  elec- 
tromotive force.  This  act  of  breaking  the  primary, 
however,  produces  a  self-induction  in  the  coil,  which 
in  itself  tends  to  retard  the  suddenness  of  the  break 
by  causing  an  arc  across  between  the  points  as  they 
recede  from  each  other.  It  seems  as  if  the  current 
possesses  a  sort  of  momentum,  on  account  of  which 
it  becomes  most  difiicult  to  stop  the  flow  instantly. 
If,  however,  a  condenser  of  large  capacity  be  con- 
nected around  the  break,  the  extra  current  will  flow 
into  that.  The  condenser  evidently  must  be  of  ca- 
pacity sufficient  effectively  to  absorb  ail  the  charge 
that  would  otherwise  tend  to  jump  between  the  con- 
tact points.  But  a  very  important  part  of  the  phe- 
nomenon is  yet  to  follow.  The  best  iron  core  will 
not  alone  lose  its  magnetism,  except  after  a  time 
which  is  considerable  when  compared  with  intervals 
of  the  minute  order  of  magnitude  we  are  contemplat- 
ing. To  effect  this  necessary  result  the  condenser  at 
once  discharges  back  through  the  circuit,  the  effect 
being  to  demagnetize  the  core  very  rapidly,  thereby 
inducing  an  enormous  electromotive  force  in  the 
secondary. 

"I  am  told  by  the  makers  that  on  the  largest  com- 
mercial X-ray  coils  the  condenser  capacities  vary 
from  five  to  15  microfarads.  A  hasty  measurement 
of  the  one  I  am  using  shows  its  capacity  to  be  about 
35  microfarads.  To  me  this  comparison  suggests 
that  the  ordinary  commercial  coil  would  be  much 
more  efficient  if  its  condenser  were  several  times 
larger  than  usually  made.  If  a  coil  with  an  insuffi- 
cient condenser  be  operated  slowly,  it  sparks  badly 
at  the  break,  for  reasons  already  given.  If  the 
speed  be  increased  until  the  sparking  is  a  minimum, 
it  is  so  because  the  time  of  'make'  has  been  too  short 
to  allow  the  direct  current  to  attain  a  maximum; 
the  extra  current  due  to  self-induction  is  therefore 
less,  and  the  small  condenser  can  take  care  of  it. 
Obviously,  though,  under  these  conditions  the  coil 
is  not  operating  with  maximum  output.  The  time 
of  'make,'  i.  e.,  the  interval  during  which  the  pri- 
mary is  closed,  ought  to  be  just  long  enough  to 
enable  the  current  to  reach  its  maximum  value: 
this  time,  of  course,  depends  on  the  self-induction 
of  the  coil  as  well  as  on  its  resistance.  The  time 
of  'break,'  i.  e.,  the  interval  during  which  the  circuit 
is  open,  must  be  long  enough  to  enable  the  con- 
denser to  be  charged  and  discharged.  If  the  make 
follow  the  break  too  soon,  clearly  the  direct  current 
will  interfere  with  the  discharge  of  the  condenser." 

Another  matter  that  it  seems  appropriate  to  bring 
before  you  this  evening  concerns  the  claims  of  pri- 
ority in  making  the  first  electrographs  by  exposing 
a  photographic  plate  directly  between  the  poles 
of  an  electric  machine  and  allowing  the  spark  to 
produce  its  autograph.  I  noticed  recently  (see  the 
American  X-ray  Journal,  December,  1899,  p.  675) 
"that  Dr.  Wagner  was  the  first  person  to  get  the 
impression  by  placing  the  sensitized  plate  between 
the  sliding  electrodes  of  a  static  machine."  The 
short  article  from  which  I  quote  called  forth  in  the 
next  issue  of  the  same  journal  (January,  1900.  p. 
693)  a  letter  to  the  editor  from  Elmer  Gates,  claim- 
ing to  have  preceded  Dr.  Wagner  by  several  weeks 
or  more. 

It  really  seems  hardly  worth  while  for  these  two 
gentlemen  to  dispute  priority  in  taking  electro- 
graphs,  since  your  speaker,  in  connection  with  W.  N. 
Jennings  of  Philadelphia,  made  electrographs  as 
early  as  November  20,  1889,  in  precisely  the  method 
described  by  Gates.  Experiments  along  this  line 
were  conducted  at  intervals  from  1889  till  1893. 
Electrographs  of  coins  similar  to  those  described 
in  Thompson's  book  on  X-rays,  p.  19.  were  made 
by  Jennings  and  myself  on  Felsruary  20,  1890.  I 
am  told  that  Kinraide  of  Boston  several  years  ago 

I.  -Abstract  of  p^perpreseDted  before  ihe  electrical  section 
of  the  Franklin  Institute  at  Philadelphia. 
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showed  some  beautiful  electrographs  at  the  Frank- 
lin Institute,  and  I  have  not  the  least  doubt  that  a 
dozen  other  experimenters  performed  the  same  ex- 
periments anywhere  from  five  to  10  years  ago. 
Whether  this  be  true  or  not,  of  the  cases  cited  I 
have  personal  knowledge. 

Upon  one  other  point  will  I  say  a  few  words — 
one  which  is  exciting  considerable  interest  at  this 
time  among  both  chemists  and  physicists.  I  refer 
to  the  radiation  emitted  by  the  recently  discovered 
radioactive  substances  obtained  from  uraninite. 
Early  in  1898  Mme.  Curie  called  attention  to  the 
fact  that  certain  uranium  minerals,  as  pitchblende, 
emitted  Becquerel  rays  even  more  actively  than 
uranium  itself,  and  suggested  the  presence  of  a  new 
substance  to  which  this  action  is  due.  Later  she 
and  her  husband  isolated  a  new  material  much  re- 
sembling bismuth  and  400  times  more  active  than 
uranium.  To  this  substance  they  gave  the  name 
polonium,  from  Poland,  their  native  country.  Con- 
tinued research  upon  pitchblende  brought  to  light 
another  substance  very  like  barium,  which  at  last 
proved  to  be  goo  times  more  active  than  uranium. 
To  this  they  gave  the  name  radium.  I  have  a  de- 
veloped photographic  plate  here  which  was  exposed 
for  several  hours  to  the  action  of  six  little  piles 
of  uraninite,  under  each  of  which  was  a  small  piece 
of  sheet-metal,  about  0.005  centimeter  thick.  The 
metals  were  aluminum,  lead,  silver,  gold,  zinc,  cop- 
per, and  the  plate  shows  roughly  a  difference  in 
translucency — the  aluminum  seeming  the  least  re- 
sistive, while,  perhaps,  the  lead  is  most  so.  This 
suggests  a  close  relation,  perhaps  identity,  with  the 
X-rays.  Recently  the  Curies  are  said  to  have  sep- 
arated still  a  third  radioactive  substance  from  pitch- 
blende. 


Haines   &    Noyes    Intercommunicating  . 
Telephone. 

A  new  type  of  telephone  has  recently  been  put 
on  the  market  by  the  Haines  &  Noyes  company 
of  Chicago,  which,  judging  from  workmanship  and 
design,  promises  to  make  a  place  for  itself.  After 
a  careful  study  of  the  various  kinds  of  systems  and 
instruments  now  on  the  market,  the  engineers  of 
this    company  believe   that  they    have   at   last   per- 
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fected  an  instrument  which  will  answer  every  re- 
quirement. 

The  telephones  are  graceful  in  outline  and  design 
and  have  an  excellent  finish.  Fine  workmanship 
and  the  best  material  throughout  are  expected  to 
commend  these  telephones  to  all  who  may  be  look- 
ing for  the  best   apparatus. 

It  is  claimed  for  the  transmitter  that  it  will  not 
pack  under  any  conditions.  It  is  stated  that  water 
may  be  poured  in  the  mouthpiece  or  suction  ap- 
plied without  packing  the  granules  or  impairing 
in  any  way  the  speaking  qualities  of  the  instrument. 
The  illustration  shows  one  of  the  company's  wall 
style  of  intercommunicating  telephones.  The  plug 
boxes  are  so  designed  that  the  desired  station  may 
be  called  up,  no  matter  in  which  jack  the  plug  has 
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been  left,  which  does  away  with  the  old  excuse 
that  the  telephone  cannot  be  used  because  one 
station    cannot   call    up    another. 

In  addition  to  this  and  local  and  long-distance 
telephones,  the  Haines  &.  Noyes  company  has  new 
and  unique  designs  of  apartment-entrance,  hotel 
and  private-residence  telephones,  besides  switch- 
boards and  annunciators  for  hotels,  sanitariums  and 
hospitals.  ^^____^^^^^___ 

Core-type     Transformers    for    Three- 
wire  Secondary  Service. 

In  the  design  of  transformers  of  the  "shell''  or 
"ironclad"  type  for  three-wire,  secondary  service, 
the  General  Electric  company  states  that  it  is  not 
always  necessary  to  take  special  precautions  for 
maintaining  equal  voltages  on  the  two  halves  of  the 
secondary  winding  under  conditions  of  either  equal 
or  unbalanced  load.  The  winding  space  in  this  type 
of  transformer  may    be   made   of   such  proportions 
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that  the  secondary  coils  are  close  enough  to  the 
primary  winding  to  prevent  magnetic  leakage  suffi- 
cient to  affect  materially  the  regulation,  even  if  the 
load  is  very  unequally  divided  between  the  two 
halves  of  the  secondary. 

In  a  "core"  type  of  construction,  however,  such 
as  the  General  Electric  company  first  introduced  in 
its  type  H  transformer,  special  precautions  must 
be  observed  in  order  to  obtain  equal  voltages 
in  the  two  halves  of  the  secondary,  under  all  condi- 
tions. The  simplest  and  most  natural  method  of 
winding  such  a  transformer  with  two  secondary 
coils  would  be  to  place  one  of  the  coils  on  one  side 
of  the  transformer  core  and  the. other  on  the  re- 
maining side.  With  this  winding,  equal  voltages 
would  be  given  by  both  secondaries,  provided  they 
were  equally  loaded.  If,  however,  one  side  were  to 
be  loaded  more  than  the  other,  its  voltage  would 
drop  below  the  normal,  while  the  voltage  of  the 
light-loaded  half  would  rise  above  that  value,  the 
sum  of  the  two  voltages  remaining  practically  con- 
stant. This  result  can  be  simply  explained  as  fol- 
lows: 

Assuming  that  one  secondary  is  carrying  a  load 
while  the  other  is  unloaded,  as  equal  current  flows 
in  all  parts  of  the  primary,  there  will  be,  on  the  side 
of  the  transformer  where  the  secondary  is  loaded, 
one-half  the  primary  ampere-turns  necessary  to  ?up- 
ply  those  existing  in  the  secondary  winding,  the 
other  half  of  the  ampere-turns  being  in  the  primary 
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on  the  other  side  of  the  core.  It  is  well  known  that 
the  primary  coils  must  be  near  the  secondary,  in 
order  that  practically  all  the  ampere-turns  flowing 
in  the  former  shall  appear  in  the  latter  also.  The 
half  of  the  primary  situated  in  the  side  opposite 
the  loaded  secondary  is  evidently  not  near  enough 
to  deliver  to  it  the  full  ampere-turns,  and  many  of 
these  will,  therefore,  be  wasted  in  creating  a  leakage 
flux  that  will  return  to  the  unloaded  side  of  the  core 
without  passing  through  the  other  side.  As  a  re- 
sult, there  will  be  a  density  in  the  core  of  the  un- 
loaded side  greater'  than  normal,  producing  corre- 
sponding differences  in  the  voFtages  generated  in 
the  two  secondary  coils. 

The  General  Electric  company  was  not  only  the 
first  to  make  the  "core"  type  of  transformer,  but 
was  also  the  first  to  overcome  the  difficulty  of  main- 
taining equal  voltages  on  the  two  halves  of  the 
three-wire  secondary.  The  method  adopted  consists 
of  distributing  equally,  over  the  two  sides  of  the 
transformer  core,  both  halves  of  the  secondary  wind- 
ing, so  that  each  secondary,  throughout  its  length,  is 
closely  adjacent  to  the  entire  primary  winding:     In 
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order  to  insure  the  exact  equality  of  resistance  and 
reactance  in  the  two  secondary  windings  necessary 
to  obtain  perfect  regulation  of  the  two  halves,  the 
inside  portion  of  the  secondary  winding  on  one 
leg  of  the  core  is  connected  in  scries  with  the  out- 
side portion  of  that  on  the  other  leg.  As  a  result, 
the  drop  in  voltage  of  type  H  transformers  under 
any  ordinary  conditions  of  unbalanced  load  is  the 
same  on  each  half  of  the  secondary,  and  is,  in 
amount,  the  same  as  if  the  load  were  equally  dis- 
tributed on  the  two  halves.  Fig,  i  shows  the  ex- 
terior of  the  coils  of  a  core-type  transformer. 

The  method  of  winding  is  covered  by  letters  pat- 
ent No.  595,403,  issued  to  the  General  Electric  com- 
pany, December  14,  1897.  on  an  invention  by  Wal- 
ter S.  Moody.  The  accompanying  illustration  (Fig. 
2)  is  the  first  figure  of  the  patent. 

The  following  figures,  taken  from  actual  tests  on 
a  General  Electric  type  H  transformer  of  7,500  watts' 
capacity,  built  as  above  described,  plainly  show  the 
results   obtained: 
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Train  Lighting  by  Electricity. 

One  of  the  subjects  discussed  by  the  International 
Railway  Congress  at  its  recent  session  in  Paris  was 
that  of  electric  lighting  of  railway  trains.  Strange 
as  it  may  appear,  electric  lighting  is  more  generally 
in  use  upon  the  European  railways  than  in  this 
country,  but  the  system  being  largely  that  of  storage 
batteries  only,  the  results  experienced  have  not  been 
altogether  satisfactory.  The  ideal  system  is  de- 
scribed in  the  report  of  the  congress  in  the  follow- 
ing words:  "Electric  lighting  is  without  contra- 
diction that  which  presents  itself  under  the  most 
attractive  form.  Incandescent  electric  lamps  have, 
in  fact,  an  incontestable  superiority  over  all  other 
methods  of  lighting  [railway  trains].  The  electric 
lighting  of  the  carriages  produced  by  means  of  a 
dynamo  driven  by  the  axle  during  the  run  of  the 
train  realizes  in  principle  a  complete  and  rational 
system  of  lighting."  After  commenting  upon  its 
advantages,  especially  in  the  immunity  afforded 
from  the  dangers  of  fire  and  explosion,  the  report 
concludes  as  follows:  "Everything  invites  to  the 
belief  that  from  the  pecuniary  point  of  view  this 
method  of  lighting  will  permit  more  lavorable  re- 
sults than  have  hitherto  been  attained,  and  any 
disadvantage  of  the  present  is  largely  offset  by  the 
superiority  of  safety  conditions  and  by  the  other 
inherent  advantages  of  the  method."  Had  the  In- 
ternational Railway  Congress  been  informed  of  the 
"axle-light"  system  of  the  Consolidated  Railway 
Electric  Lighting  and  Equipment  company  of  New 
York,  it  might  have  realized  in  it  the  ideal  for  which 
it  seems  to  have  longed. 


Eureka  Electric  Company's  New  Build- 
ing. 

Owing  to  the  rapid  development  of  the  business 
of  the  Eureka  Electric  company  of  Chicago,  it  has 
become  necessary  for  the  company  to  seek  larger 
quarters,  and  about  February  ist  it  will  remove 
from  its  present  location  at  157  South  Canal  street 
to  a  six-story  building  at  143  and  145  South  Clinton 
street.  The  entire  building,  which  is  to  be  known 
as  the  new  Eureka  Electric  building,  will  be  occu- 
pied by  the  company  in  the  manufacture  of  its  well- 
known  switchboards,  telephones  and  protector  de- 
vices. The  basement  floor  will  be  devoted  to  the 
making  of  magnets  for  the  Eureka  magneto  gen- 
erators and  receivers,  and  to  the  manufacture  of  all 
the  iron  and  steel  work  entering  into  the  construc- 
tion of  the  ringers.  The  company's-  own  electric- 
light  and  power  plant  will  also  be  located  in  the 
basement.  On  the  ground  floor  will  be  the  offices 
and  general  salesrooms,  as  well  as  the  shipping  de- 
partment. The  second  floor  will  be  used  for  storage 
purposes,  while  the  third  and  fourth  floors  will  be 
utilized  for  the  manufacture  of  the  company's  tele- 
phone instruutcnts  and  switchboards.  Machine 
rooms  will  be  located  on  the  fifth  and  si.xth  floors 
The  company  will  have  a  floor  space  of  50,000  square 
feet  in  its"  new  quarters  and  the  arrangement  will 
doubtless  facilitate  the  transaction  of  its  business 
and  insure  prompt  attention  to  the  needs  of  the 
trade  and  prompt  deliveries  on  orders.  The  com- 
pany will  be  pleased  to  greet  its  old  friends  and  any 
new  ones  who  may  be  interested  in  telephone  ap- 
paratus, in   its  new  building,  after  February   1st. 


Eastern  capitalists  are  considering  a  system  of 
electric  feeder  lines  for  the  Northern  Pacific  rail- 
road in  .the  Yakima  Valley.  Wash.  Cheap  water- 
power  is  available  for  generating  electricity.  Bet- 
ter transportation  facilities  are  especially  necessary 
for  fruit  growers  and  dairy  men. 


New  York  Notes. 

New  York,  December  29.— A  certificate  of  the 
mcrease  of  stock  of  the  Metropolitan  Street  Rail- 
way company  from  $45,000,000  to  $52,000,000  has 
been  hied  at  Albany.  Of  the  additional  stock 
?.3.ooo,ooo  IS  for  the  expense  of  changing  motive 
power  from  cable  to  underground  trolley,  and 
$4,000,000  for  indebtedness  contracted  by  the  pur- 
•^'"f  of  fto*:'"  in    other  New   York  citv  railways. 

the  Icckhani  Manufacturing  company  of  Kings- 
ton, N.  \.,  manufacturer  of  motors,  trucks  and 
car  wheels,  has  notified  its  250  employes  that  here- 
alter  they  will  participate  in  the  company's  profits 
receiving  the  same  dividend  on  their  wages  as  is 
paid  on  common  stock.  The  co5peralive  plan 
originated  with  President  Edgar  Peckham 
.1  he  annual  meeting  of  the  stockholders  of  the 
lirooklyn  Rapid  Transit  company  will  be  held  on 
January  25th.  There  is  a  report  in  Wall  street  that 
i  resident  Baldwin  of  the  Long  Island  railroad  is 
to  enter  the  board  of  directors. 

The  wires  of  the  Postal  Telegraph  company  in 
Union,  N.  J.,  were  sold  at  a  tax  sale  recently 
the  company  had  two  miles  of  wire  strung  on 
poles  of  the  New  York  and  New  Jersey  Teleplione 
company,  and  the  wire  was  sold  for  $1  The 
claim  against  the  property  was  about  $iso  The 
wires  of  the  Hudson  Telephone  company  and  the 
Western  Union  Telegraph  company  were  also  ad- 
vertised for  sale,  but  the  former  company  paid  the 
tax  under  protest  and  the  Western  Union  stayed 
action  by  an  appeal  to  the  courts  for  a  decision  as 
to  whether  the  property  was  real  or  personal. 

Work  on  the  subway  progresses  smoothly 
Ihere  are  2,000  men  at  work  now  and  2,000  more 
will  be  employed  in  the  spring.  About  14,000  tons 
ot  the  structural  steel  have  been  prepared  and 
tested,  and  more  than  half  of  it  delivered  alon"  the 
,ine  of  work.  For  about  a  quarter  of  a"  mile  iiorth 
from  Broadway  and  One-hundred-and-thirty-third 
street  the  structure  is  practically  completed  and 
about  a  block  and  a  half  near  Fourth  avenue  and 
lenth  street  are  also  completed,  the  steel,  water- 
proofing and  concrete  being  in  place  in  each  case 
Other  sections  arc  progressing  satisfactorily  and 
there  seems  to  be  no  doubt  that  the  work  will  be 
finished  on  time.  A  committee  of  members  of  the 
Central  Federated  Union  has  held  a  friendly  con- 
ference with  John  B.  McDonald,  the  general  con- 
tractor, with  a  view  to  an  agreement  which  shall 
prevent  all  strikes  among  men  employed  in  the 
tiuinel.  It  is  expected  to  result  in  the  appointment 
of  a  joint  arbitration  board  to  settle  all  disputes 
which  may  arise.  M.  L.   G. 


Canadian  Intelligence. 

Ottawa,  Ont.,  December  29.— J.  W.  Hill  of  To- 
ronto, Ont.,  has  been  for  the  last  eight  months 
engaged  in  the  construction  of  tlie  works  for  the 
reduction  plant  of  the  Pittsburg  Reduction  company 
at  Shawinigan  Falls,  Que.  Mr.  Hill  says  that  the 
company  intends  to  go  into  the  manufacture  of 
aluminum.  This  is  the  first  establishment  of  the 
kind  m  Canada,  and  the  Pittsburg  company  came 
to  this  side  because  of  the  Canadian  corundum  de- 
posits. The  reduction  works,  which  were  built  at 
a  cost  of  $250,000,  will  be  operated  by  electricity 
generated  at  Shawinigan  Falls,  which  are  three  miles 
north  of  the  city  of  Three  Rivers,  Que. 

Some  time  ago  the  city  of  Brockville,  Ont.,  pur- 
chased the  plant  of  the  Brockville  Gas  and  Electric 
Light  company  for  $85,000,  on  a  valuation  by  a 
Toronto  civil  engineer.  The  Brockville  light  com- 
missioners, however,  recently  engaged  a  New  York 
expert,  named  Mr.  Blossom,  to  make  an  inspection 
of  the  plant.  Mr.  Blossom's  report  has  come  to 
hand,  and  it  practically  condemns  the  whole  plant, 
which  is  not  only  stated  to  be  out  of  date,  but  also 
in  a  very  bad  condition.  The  value  of  what  mate- 
rial might  be  utilized  would  be  about  $30,000,  but 
the  wiring,  etc.,  is  of  little  account.  To  repair  the 
systems  as  they  now  stand,  would  cost  about  $63,000: 
Mr.  Blossom  favors  concentration  of  the  two  plants 
and  building  an  entirely  new  system  at  an  estimated 
cost   of   $125,000. 

The  negotiations  for  the  purchase  of  the  Metro- 
politan electric  railway  by  the  'Toronto  Railway 
company  are  not  yet  concluded,  and  the  consum- 
mation of  the  scheme  depends  upon  the  action  of 
the  city  of  Toronto.  The  purchasing  company  de- 
sires I  hat  the  municipality  shall  guarantee  a  per- 
petual entrance  to  the  city  for  cars  of  the  various 
radial  lines.  'The  Toronto  Railway  company  al- 
ready owns  the  lines  radiating  east  and  west,  and 
if  it  acquires  the  Metropolitan  and  the  Toronto 
suburban  railways,  it  will  have  a  considerable  start 
toward  the  realization  of  the  big  radial-railway  sys- 
tem now  being  promoted.  It  is  the  intention  of  the 
Toronto  Railway  company  to  improve  largely  and 
extend  the  present  service,  and  also  add  to  the 
number   of   radial   lines. 

The  Great  Dog  Falls,  over  which  the  drainage  of 
T.200  square  miles  of  territory  passes,  are  to  be 
developed  into  electrical  power  and  the  power  trans- 
mitted to  Port  Arthur,  Ont.,  by  wire.  The  com- 
pany which  will  develop  the  power  has  been  quietly 
investigating  the  possibilities  of  these  immense  falls. 
The  Ontario  government  will  be  interviewed,  with 
the  object  of  securing  control  of  the  falls  at  once. 
The  Great  Dog  Falls  are  in  an  air  line  about  25 
miles  from  Port  Arthur,  and,  according  to  estimates. 
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are  capable    of 
.  round. 


5,000    horsepower    the   year 
A.  v.  W. 


From  the  Buckeye  State. 

Columbus,  December  29. — Last  Thursday  a  deal 
was  completed  by  which  the  Sandusky,  Norwalk 
and  Southern  Electric  Railway  company  becomes 
the  owner  of  the  Sandusky,  Milan  and  Norwalk  and 
the  White  Line  or  People's  Railway  company's 
properties,  the  first  an  interurban  line  and  the  lat- 
ter a  city  line.  The  deal  has  been  under  way  for 
some  time,  'fhe  price  paid,  it  is  understood,  is 
37V2  for  the  Sandusky  stock  and  34  for  the  White 
Line  stock  on  a  basis  of  50.  Emil  G.  Schmidt  is 
the  general  manager,  ilr.  Adams  general  superin- 
tendent and  Mr.  Thompson  superintendent  of  the 
citv  lines.  The  oflices  will  remain  in  Sandusky. 
The  lines  will  be  improved  in  the  city  and  the 
interurban  lines  will  be  extended  south  to  Mans- 
field, it  is  said,   in  the  spring. 

The  board  oi  public  affairs  of  Springfield  has 
awarded  the  contract  for  lighting  the  city  with  260 
incandescent  lights  to  the  Springfield  Light  and 
Power  company  at  $7}  per  light. 

United  States  Consul  E.  N.  Gunsaulus,  who  is 
home  from  Pernarabuco,  Brazil,  says  that  they 
have  several  lines  of  horse  cars  in  that  city,  with 
a  population  of  over  200,000.  but  no  electric  lines. 
There  are  electric  lines  in  some  other  portions  of 
that  vast  country,  however,  and  he  believes  there 
will  be  developments  in  this  line  in  Pernambuco 
within  a  few  years.  There  are  several  telegraph- 
cable  lines  out' of  that  city,  three  of  them  going  to 
continental  Europe,  and  others  to  coast  points.  In 
all  there  are  more  than  60  persons  employed  there 
by  the  cable  companies,  which  are  mostly  owned 
and  operated  by  Europeans,  as  are  also  the  banks 
and  large  commercial  houses.  The  locomotives 
used  on  the  railroads  there  are  of  American  make 
and  he  believes  that  there  is  a  great  future  there 
for  American  goods  of  all  kinds. 

The  commissioners  of  Franklin  county  have 
granted  the  Columbus,  Winchester  and  Lancaster 
Traction  company  a  franchise  to  build  a  line 
through  the  county  parallel  to  the  Hocking  Val- 
ley railway. 

The  Norwalk,  Ashland  and  Southern  Railroad 
company  has  decided  upon  its  line  between  Nor- 
walk aiid  Ashland  and  an  organization  will  be 
effected  in  a  short  time. 

The  commissioners  oi  Adams  county  have 
granted  the  Ripley  Northern  Railway  company  a 
franchise  to  build  an  electric  line  through  the 
county  along  the  pikes. 

The  American  District  Telegraph  company  of 
Cleveland  has  had  its  charter  amended  to  allow 
it  to  do  a  general  electrical  business  and  almost 
any  other  branch  of  business  that  it  may  desire  to 
enter. 

.The  Chagrin  Falls  and  Eastern  Electric  Railroad 
company  has  increased  its  capital  stock  from 
$300,000  to  $500,000. 

The  Sandusky  and  Interurban  Electric  Railway 
company  has  had  its  charter  amended  to  allow  it 
to  build  a  line  from  the  main  line  at  Ceylon  to 
Norwalk  by  way  of  Berlin  Heights;  also  a  line 
from  the  main  line  near  Oak  Harbor  to  South 
Amherst. 

The  United  Power  company.  East  Liverpool,  has 
been  incorporated,  with  a  capital  stock  oi  $900,000, 
to  build  and  operate  power  and  other  plants  and  to 
furnish  steam  and  electric  power  to  private  in- 
dividuals and  corporations.  Louis  A.  Healy,  Jason 
H.  Brooks,  George  C.  Anderson,  William  F.  Hal- 
stead  and  Louis  A.  Waters  are  the  incorporators. 

The  Ccmsolidated  Ice  and  Electric  company. 
Cambridge,  has  been  incorporated,  with  a  capital 
stock  of  $ioo.cco.  to  operate  an  electric  plant  for 
furnishing  'light,  heat  and  power  and  manufactur- 
ing ice.  The  incorporators  are  P.  C.  Patterson, 
Charles  S.  Turnbaugh,  H.  O.  Barber,  John  L. 
Locke  and  Y.  H.  Barrington. 

The  Northern  Ohio  Traction  company  has  de- 
clared a  semi-annual  dividend  of  2V2  per  cent.,  paya- 
ble January  2d.  The  net  earnings  of  this  company, 
exclusive  of  interest  on  bonds  for  the  portion  of 
the  vear  up  to  November  30th,  w^ere  $36,388. 

The  Elwell-Parker  Electric  company's  loss  by  fire 
on  the  plant  at  Cleveland  is  estimated  at  about 
$36,000  by  the  insurance  companies. 

Plans  are  on  foot  to  extend  the  Salem  and  Lis- 
bon electric  line  to  Columbiana.  The  right  of  way 
has  been  secured  to  Leetonia. 

Thomas  L.  Childs  has  been  granted  a  franchise 
by  the  Summit  county  commissioners  to  build  his 
road  between  Canton  and  Akron. 

Attorney  T.  Y.  McCray,  one  of  the  incorporators 
of  the  Mansfield,  Mount  Gilead  and  Columbus  Elec- 
tric Railway.  Light  and  Power  company,  wMth  head- 
quarters at  Mansfield,  is  now  in  the  east  in  the  in- 
terests of  the  proposed  line.  The  company  was 
incorporated  recently,  with  a  capital  stock  of  $20,- 
000.  It  is  proposed  to  build  a  line  from  Mansfield 
through  Gallon  and  Mount  Gilead  to  Columbus, 
with  a  branch  from  ISIount  Gilead  to  Marion  and 
another  from  the  main  line  in  Delaware  county  to 
the  town  of  Delaw^are.  The  other  incorporators  are 
J.  F.  Boals,  Thomas  E.  Barrow,  Lewis  J.  McCray 
and  T.  Y.  McCraj-,  Jr.  Attorney  McCray  says  that 
some  of  the  work  on  the  road  will  be  done  this 
winter,  a  portion  of  the  engineering  having  al- 
ready been  done.  He  also  states  that  the  Mansfield. 
Savannah  and  Wellington  line  will  be  built  the 
coming  year.  At  the  latter  point  this  road  will 
connect  with  another  line,  making  a  through  route 


from    Mansfield  to    Cleveland,   and   with    the   other 
road,  from   Columbus   to   Cleveland. 

A  report  has  been  current  for  several  days  that 
plans  are  being  formulated  for  a  third-rail  electric 
line  from  Columbus  to  Toledo  along  the  old 
Sandusky  road. 

Colonel  V.  A.  Taylor  of  the  Portage  Lake  Trac- 
tion company  has  secured  most  of  the  franchises 
necessary  for  that  line.  They  provide  for  two 
lines,  one  running  cast  and  west  from  Akron  to 
Ravenna,  a  distance  of  17  miles,  the  other  north 
and  south  past  Lake  Brady,  Pippin  Lake,  Twin 
Lakes  and  ending  at  Twinsburg.  North  of  the 
latter  place  the  route  has  not  been  decided  upon. 
The  lines  will  cross  at  Lake  Brady,  or  at  least  con- 
nect there.  These  lines  will  open  up  the  northern 
Ohio  lake  country,  one  of  the  most  beautiful  sec- 
tions of  the  state.  The  company  will .  likely  be 
financed  within  a  few  weeks  now. 

The  Scioto  Valley  Traction  company  of  Colum- 
bus has  indicated  us  intention  of  building  a  line 
from  Washington  Court  House,  by  way  of  Chilli- 
cothe,  to  Lancaster,  with  strong  probabilities  of  a 
line  between  Columbus  and  Lancaster.  With  the 
original  line  from  Columbus  to  Washington  Court 
House  this  will  make  -one  of  the  large  systems  of 
the  state. 

It  is  reported  that  the  name  of  the  Ohio  Valley 
Electric  Railway  company  wdll  be  changed  to  the 
Camden  Interstate  Railway  company  in  honor  of 
Senator  Camden,  who  was  largely  instrumental  in 
building  it,  and  is  heavily  interested  in  it  finan- 
cially. 

The  board  of  directors  of  the  Cincinnati  Street 
Railway  company  has  decided  that  emi>loyes  of 
the  road  may  buy  stock  in  the  company  at  par,  $50 
a  share,  and  may  pay  for  it  in  installments  or  in 
full,  just  as  they  please.  If  paid  in  installments  it 
will  be  held  by  the  company  until  fully  paid  for,  in- 
terest being  paid  on  the  money  paid  in.  The 
stock  will  then  be  held  by  the  company  for  five 
years,  in  order  to  protect  it  against  speculators,  who 
might  put  up  the  money  and  have  the  employes 
purchase  the  stock  and  transfer  it  to  them.  If  the 
employe  remains  that  long  with  the  'company  it  will 
then  be  turned  over  to  him;  but  if  he  does  not,  the 
money  he  paid  will  be  returned  to  him  with  in- 
terest. 

The  Dayton,  Springfield  and  Urbana  Electric 
Raihvay  company  has  inaugurated  an  express  sys- 
tem on  its  lines.  The  ofiicials  w'ill  form  a  system 
of  interchange  w-ith  other  electric  roads,  and  the}' 
hope  in  time  that  the  plan  will  result  in  the  forma- 
tion of  a  state   express   company. 

The  receivership  of  the  Niles  Electric  company, 
Niles,  has  been- terminated  and  the  receiver  dis- 
missed. The  funds  remaining  on  hand  will  be  used 
to  pay  debts  pro  rata. 

The  Ross  county  commissioners  have  granted 
a  franchise  to  the  Columbus  and  Southern  Electric 
Railway  company  to  build  its  line  from  Chillicothe 
along  the  Chilficothe  pike  to  the  Pickaway  county 
line. 

The  Cleveland  and  Chagrin  Falls  Electric  Rail- 
way company  has  ordered  a  220-cell  storage  bat- 
terj'  which  will  be  put  in  place  as  soon  as  possible. 
It  is  likely  that  all  the  northern  Ohio  interurban 
roads  will  install  batteries  if  this  one  proves  suc- 
cessful. This  road  is  building  a  new  power  house 
about  three  miles  from  Akron. 

The  trouble  between  the  two  roads  that  asked 
for  a  franchise  at  Medina  has  been  settled  by  the 
City  Council  granting  a  franchise  to  both,  with  the 
understanding  that  they  use  the  same  traok. 

O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  December  29. — The  City  Council  of 
Montpelier  has  voted  to  purchase  the  local  light 
plant  now  owned  by  the  Kerlin  Bros,  of  Toledo. 
The  price  agreed  on  is  $38,000. 

S.  V.  Perrott  and  others  of  Indianapolis  have 
secured  an  option  on  the  Bloomington  electric-light 
plant.  They  propose  adding  a  hot-water-healing 
plant. 

A.  D.  Ogburn  and  others  have  secured  a  50-year 
franchise  for  an  electric-railway  line  at  Newcastle. 

The  Indianapolis  Street  Railway  company  will 
popularize  the  several  parks  under  its  control  by 
erecting  a  number  of  electrical  fountains  therein. 

The  Indianapolis,  Morristown  and  Rushville  Elec- 
tric Traction  company  has  obtained  a  franchise  from 
Shel'oyville  for  a  period  of  30  years.  A  bond  of 
$10,000  is  required  to  secure  the  carrying  out  of  the 
franchise   conditions. 

A.  N.  Dukes,  who  temporarily  restrained  the  sale 
of  the  old  Wabash  and  Erie  Canal  towpath  to  the 
Fort  Wayne  and  Huntington  Electric  Railway  com- 
pany, now  seeks  to  compel  a  transfer  of  the  dis- 
puted property  to  himself,  on  the  ground  ihat  he 
held  an  option. 

Tl'.e  Cambridge  City  Electric  Light  and  Power 
company  has  been  incorporated,  with  a  capital  of 
$3,000.  The  directors  are  W.  H.  Doney,  W.  A. 
Ereitz  and  A.  R.   Feemster. 

The  United  States  Court  has  appointed  I.  N. 
Hawkins  receiverofthe  Bourbon  (Ind.)  electric-hght 
plant.  The  application  was  made  by  E.  J.  Marckle 
of  Chicago  and  others,  who  loaned  the  company  a 
large  sum  with  which  to  make  impro\'ements.  The 
Bourbon  plant  was  built  by  the  authorities  of  the 
town  and  there  has  been  a  dispute  over  rates  and 
the  establishment  of  too  many  lights.  The  plant 
cost  about  $18,000  and  is  bonded  to  that  amotrnt. 

The   Union   Traction    company's    connection    be- 


tween this  city  and  Anderson  was  successfully  com- 
pleted this  week.  The  completion  of  the  line  puts 
Indianapolis  in  direct  electric-transit  connection  with 
Anderson,  Elwood,  Muncie,  Alexandria,  Marion 
and  many  other  towns  of  the  gas  belt  along  the 
200  miles  of  electric  road  over  which  the  Union 
Traction  company  operates. 

Judge  MacMaster  of  the  Indianapolis  Superior 
Court  has  held  the  Indiana  interlockmg-switch  law 
unconstitutional.  The  law  in  question  prescribed 
that  all  interurban  electric-raiKvay  companies  should 
construct  and  maintain  an  interlocking  device  at  the 
junction  of  any  steam  road  the  line  crosses.  The 
judge  says:  "it  is  not  just  to  require  an  electric 
road  which  crosses  a  steam  road  to  put  in  such 
interlocking  device  and  to  exempt  the  steam  road 
from  doing  the  same  thing  when  it  crosses  an  elec- 
tric road.  The  circumstances  and  conditions  in  the 
two  cases  are  identical  and  the  dangers  to  be 
guarded  against  are  precisely  the  same,  whichever 
road  may  cross  the  other.  Such  discrimination  con- 
flicts with  the  constitution,  and  is  for  that  reason 
void." 

A  Noblesville  jury  returned  a  verdict  for  $7,000 
in  favor  of  J.  S.  Jolly  and  against  the  Indianapolis 
Street  Raihvay  company,  on  change  of  venue.  Mr. 
Jolly  was  run  over  and  had  one  foot  cut  off  above 
the  ankle.     He  asked  for  $20,000.  F. 


Memphis,  Tenn. 

Memphis,  December  29. — F.  G.  Jones,  general 
manager  of  the  Memphis  Street  Railroad  company, 
recently  filed  .applications  for  permits  in  the  sum 
of  $239,000.  The  permits  issued  to  Mr.  Jones  in- 
cluded provisions  for  an  extension  of  the  street- 
railway  company's  power  house,  corner  of  Broadway 
and  Davie  avenue,  to  cost  $175,000,  and  for  an  ex- 
tension of  the  new  barn,  corner  of  DuBose  avenue 
and  Walnut  street,  to  cost  $50,000. 

The  Cumberland  Telegraph  and  Telephone  com- 
pany is  putting  in  a  telephone  exchange  at  Collier- 
ville,  Shelby  county,  Tennessee,  about  18  miles  from 
Memphis.  The  same  company  has  its  conduits  com- 
pleted and  is  drawing  cables  into  them.  The  new 
central-energy  switchboard  is  in  position,  and  the 
new  telephones  will  soon  be  put  in. 

Barton  &  Couch  are  now  figuring  on  a  telephone 
line  from  Marion,  Ark.,  to  Memphis,  a  distance  of 
about  seven  miles. 

The  Jlemphis  Light  and  Power  company  has  in- 
creased its  capital  stock  to  $2,000,000.  With  this  ad- 
ditional capital  it  will  finish  its  underground  system 
and  add  new  machiner}',  to  cost  about  $200,000. 

The  Citizens'  Street  Car  company  of  Memphis  is 
now  moving  to  its  new  building  on  Walnut  arrd 
Spring  streets.  Its  buildings  occupy  a  full  square 
and  are  an  ornament  to  that  part  of  the  city.  Provi- 
sions are  made  for  the  offices,  shops  and  storage 
of  idle  cars  of  the  company.  ■  R. 


PERSONAL. 


W.  F.  Richardson,  secretary  and  manager  of  the 
National  Telephone  Equipment  company  of  De- 
troif,  was  in  Chicago  last  week.  Mr.  Richardson 
is  spending  considerable  time  in  the  South  -just  at 
present,  as  his  company  is  making  a  large  telephone 
installation  in   that   section. 

.A.dolph  A.  Chaillet,  lately  technical  manager  of  the 
Shelby  Electric  company  of  Shelby,  Ohio,  has  re- 
signed, and  opened  an  office  as  consulting  and  con- 
tracting engineer  at  476  EUicott  square,  Buffalo.  He 
will  continue  his  connection  with  the  Shelby  Electric 
company  as  director  and  technical  adviser  and  will- 
handle  the   Shelby  lamps. 

William  H.  Moore,  an  electrical  expert  who  was 
for  a  long  time  associated  with  Thomas  A.  Edison, 
died  at  his  home  in  New  York  recently.  He  made 
several  trips  abroad  for  Mr.  Edison,  one  of  them 
being  to  Japan  to  secure  pith  from  a  jointless  reed 
for  incandescent-lamp  filaments.  He  was  46  years 
old  at  the  time  of  his  death. 

F.  F.  Sapp,  manager  of  sales  for  the  North  Elec- 
tric company  of  Cleveland,  is  an  old  Cliicagoan  and 
is  pretty  sure  to  ma'KC  an  annual  holiday  visit  in 
northern  Illinois.  The  season  of  1900-1901  was  no 
exception  to  his  rule,  and  he  pleased  many  of  his 
friends  in  Chicago  by  calling  upon  them.  Mr. -Sapp 
regards  the  outlook  for  the  new  year  in  the  telephone 
business  as  excellent. 

Robert  Emmett  Kelley,  president  of  the  Texas 
Arm  and  Pin  company  of  Beaumont,  Texas,  died 
recently  in  New  York  city,  at  the  age  of  47  years. 
Mr.  Kelley  started  life  as  a  printer  and  later  be- 
came a  journalist.  He  was  for  some  time  on  the 
editorial  staff  of  the  Houston  Post  and  was  also 
connected  with  the  Houston  Chronicle.  In  1899  he 
disposed  of  his  newspaper  interests  and  thereafter 
devoted  his  entire  attention  to  the  lumber  business, 
in  which  he  had  been  interested  for  some  time  pre- 
viously. Mr.  Kelley  was  highly  esteemed  by  a  large 
circle   of  friends  in   Texas. 

W.  R.  Mason,  formerly  a  well-known  Chicago 
electrical  man  and  more  recently  in  charge  of  the 
Siemens  &  Halske  interests  in  St.  Louis,  has 
formed  a  connection  with  the  Northern  Electrical 
Manufacturing  company  of  Madison,  Wis.,  and  the 
Stanley  Electric  Manufacturing  company  of  Pitts- 
field.  Mass.,  and  w-ill  hereafter  act  as  district  mana- 
ger for  those  companies,  with  office  at  no  Laclede 
building,  St.  Louis.  \\'.  H.  Abbott,  formerly  of 
the  engineering  staff  of  the  Siemens  &  Halske  com- 
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pany,  will  be  associated  with  Mr.  Mason  in  his  new 
connection.  Both  gentlemen  have  many  friends, 
who  will  wish  them  every  success  in  their  new 
departure. 

Andrew  Rosewater,  city  engineer  at  Omaha,  Neb., 
has  been  in  New  York  investigating  underground- 
conduit  systems  with  a  view  to  determining  the 
most  advisable  course  for  the  city  of  Omaha  to 
pursue  in  placing  its  wires  underground. 

Senor  Leandro  Fernandez  has  been  appointed 
minister  of  colonization  in  the  cabinet  of  President 
Diaz  of  Mexico.  He  is  an  engineer  and  received 
his  technical  education  in  the  United  States,  and  it 
is  related  of  him  that  about  20  years  ago  he  de- 
lighted the  people  of  the  city  of  Durango  by  illum- 
inating its  plaza  with  the  electric  light,  the  first 
time  such  a  thing  had  been  attempted  in  Mexico. 

On  New  Year's  day  Hiram  S.  Maxim,  the  ma- 
chine-gun inventor  and  shipbuilder,  was  knighted 
by  Queen  Victoria.  Mr.  Maxim,  although  a  natur- 
alized British  citizen,  is  a  native  of  Tangersville, 
Me.,  and  lived  in  this  country  until  1883.  He  was 
prominent  in  the  early  development  of  electricity 
from  1870  to  1883,  when  he  went  abroad  as  the  rep- 
resentative of  an  electrical  company.  For  his 
achievements  in  electrical  experiment  he  was  dec- 
orated in  1881  with  the  cross  of  the  Legion  of 
Honor  by  President  Grevy  of  France.  In  recent 
years  he  has  devoted  himself  chiefly  to  the  making 
of  automatic  guns  and  to  experiments  in  flying  ma- 
chines. 

Moses  Harris,  a  pioneer  of  Chicago  and  the 
original  house-wrecker,  died  at  his  residence,  4804 
Champlain  avenue,  on  December  3xst,  after  a  short 
illness.  Mr.  Harris  was  born  in  Russia  62  years 
ago  and  came  to  Chicago  at  the  age  of  22.  At  the 
close  of  the  World's  Fair  he  organized  the  Chicago 
House  Wrecking  company  with  his  four  sons,  atid 
purchased  the  fair  buildings  for  $80,000.  It  is  said 
that  he  cleared  a  large  sum  of  money  on  the  salvage 
of  these  buildings.  Other  large  wrecking  jobs 
which  his  company  has  handled  are  the  Mackay 
Spectatorium,  Bay  View  plant  of  the  Illinois  Steel 
company  at  Milwaukee  and  the  Omaha  Exposition. 
Three  years  ago  Mr.  Harris  retired  from  the  com- 
pany and  his  son  Abraham  was  made  president.  A 
widow,   four   sons  and  two   daughters  survive  him. 


ELECTRIC  LIGHTING. 

M.  Roth  is  interested  in  the  establishment  of  a 
new  electric-light   plant  in  Livingston,   Mont. 

A  bill  has  been  passed  authorizing  an  issue  of 
$10,000   electric-light   bonds    for   Petoskey,    Mich. 

The  city  of  Stillwater,  Okla.,  has  voted  to  issue 
$7,000  bonds   for  erecting  an  electric-light  plant. 

During  1900  there  were  900  arc  lights  added  to 
the  Chicago  municipal  service,  making  a  total  of 
4.300. 

Hayden,  Wheeler  &  Schwend,  Charlotte,  N.„  C. 
want  bids  on  a  gas  and  electric-lighting  plant  for  an 
ofKcc  building. 

At  a  special  election  at  Tampa,  Fla.,  an  issue  of 
$250,000  waterworks  and  electric-light  bonds  was 
favorably   voted    upon. 

It  is  proposed  to  spend  $10,000  for  the  illumina- 
,  tion  of  the  dome   of  the  capitol  at  Washington  at 
the  time   of  the  inauguration. 

Capitalists  contemplate  building  a  large  power 
house  on  the  Muskegon  River,  near  Croton,  Mich. 
Thomas  W.  Orbison  of  Appleton.  Wis.,  is  inter- 
ested in  the  project. 

W.  V.  Lockvvood,  representing  San  Francisco 
capitalists,  is  making  arrangements  to  establish  an 
electric-light  plant  at  Scotia,  Cal..  for  supplying 
the  neighboring  towns   with   light  and    power. 

City  Electrician  Ellicott  of  Chicago  recommends 
a  reduction  of  the  electric-light  inspection  rates. 
The  present  price  is  $1  for  arc  lights  and  seven 
cents  for  incandescent  lights,  and  a  reduction  of 
15  per   cent,  is  recommended. 

It  is  said  that  the  Electric  company  of  America 
received  about  $750,000  from  the  South  Jersey  Gas, 
Electric  and  Traction  company  for  the  Camden 
Lighting  and  Heating  company,  and  that  the  profit 
for    the    Electric   company    of    America   was    about 

$200,000. 

The  New  Martinsville  Ice  and  Electric  company 
has  heen  incorporated,  to  establish  an  eleclric-light 
plant  and  ice  factory  at  New  Martinsville,  W.  Va. 
The  capital  stock  is  $15,000  and  the  incorporators 
are  J.  Scally,  G.  B.  Woodcock,  M,  V.  Obers,  C. 
Beck  and  others. 

The  International  Light  and  Power  company.  El 
Paso,  Texas,  will  place  orders  within  60  days  for  a 
200-horsepower,  tandem-compound  engine,  125-kilo- 
watt.  direct-connected,  two-phase  generator,  trans- 
formers, meters,  arc  lamps,  poles  and  line  material: 
probable   cost.  $25,000. 

A  new  60-kilowatt  alternator  has  been  installed  at 
the  Chicago  municipal  lighting  plant  at  Halsted  street 
and  Blue  Island  avenue  for  the  purpose  of  supply- 
ing the  incandescent-lighting  system  of  the  City  Hall 
during  the  hoiu^s  after  6  p.  m.,  when  the  City  Hall 
plant  is  not  running.  The  transformers  are  in  the 
basement  of  the  City  Hall,  and  the  new  1,100-volt 
line  to  the  power  house  is   ready  for  use.     Up  to 


this  time  the  lights  during  the  evening  have  been 
supplied  from  the  Edison  mains,  costing  the  city 
$210  a  month.  City  officials  expect  to  reduce  the 
cost  50  per  cent,  by  the  new  arrangement. 

The  Memphis  Electric  Light  and  Power  company 
of  Memphis,  Tenn.,  will  issue  $2,000,000  of  bonds 
for  improvements,  including  its  system  of  conduits, 
which  will  cost  $500,000.  General  S.  T.  Carnes,  late 
president  of  the  National  Electric  Light  association, 
is  president  of  the  company. 

The  Hinton  Light,  Ice  and  Fuel  company  of 
Hinton,  W.  Va.,  has  been  incorporated,  for  the 
purpose  of  constructing  an  electric-light  plant  for 
furnishing  light  and  power  in  the  city  of  Hinton. 
The  capital  stock  is  $10,000  and  the  incorporators 
are  J.  Leslie,   F.  W.   Gilbert  and  J.  H.- Miller. 

The  Muskegon  Electric  Light  company  of  Mus- 
kegon, Mich.,  has  been  sold  to  Liddon  Flick  and 
Theodore  S.  Barber  of  Wilkesbarre,  Pa.,  the  same 
men  who  recently  purchased  the  Muskegon  Street 
Railway  and  Muskegon  Gas  Light  companies.  The 
new  owners  propose  to  make  extensive  improve- 
ments in  the  electric-light  plant  and  will  probably 
consolidate  the  railway  power  house  with  the  light- 
ing station.  

ELECTRIC  RAILWAYS. 

The  trolley  system  is  rapidly  displacing  the  stor- 
age-battery cars  on  the  streets  of  Berlin. 

The  Union  Traction  company  of  Indianapolis, 
Ind.,  has  increased  its  capital  stock  from  $4,000,- 
000  to  $5,000,000. 

The  Lake  Street  Elevated  Railway  company  of 
Chicago  has  obtained  its  Cicero  franchise  and  work 
has  been  resumed, 

A  charter  has  been  granted  at  Harrisburg,  Pa., 
for  the  Warren  and  Sheiield  Street  Railroad  com- 
pany, with  a  capital  stock  of  $66,000. 

A  trolley  car  at  Peoria,  111.,  recently  jumped  the 
track  and  struck  a  125-foot  electric-light  tower. 
The  tower  feU  on  to  a  large  church,  badly  wrecking 
the  roof. 

The  Monticello,  Fallsburg  and  White  Railroad 
company,  organized  to  operate  a  street  surface  road 
in  Sullivan  County,  N.  Y.,  has  been  incorporated, 
with   a   capital   stock  of  $250,000. 

J.  H.  JelTries  has  been  elected  president,  and 
S.  W.  Divine,  vice-president,  of  the  Chattanooga 
Rapid  Transit  company,  which  proposes  making 
several  extensions  in  the  city  and  suburbs. 

The  Detroit,  Mount  Clemens,  Romeo  and  Ar- 
mada electric  railway  of  Mount  Clemens,  Mich., 
has  been  incorporated  for  $25,000.  Judge  J.  C. 
Tucker  is  president  and  F.  E.  Nellis,  secretary  of 
the   company. 

The  ordinance  for  a  50-year  franchise  for  the 
Chicago,  Evanston  and  Northern  railway  has  been 
placed  on  file  by  the  Evanston  (111.)  council.  It  is 
said  that  it  was  presented  merely  as  a  "feeler"  re- 
garding the  sentmient  of  the  council. 

A  Christmas  dinner  was  given  by  the  Chicago 
Union  Traction  company  and  the  Consolidated  Trac- 
tion company  of  Chicago  to  about  6,000  employes. 
The  two  companies  are  operated  under  one  manage- 
ment, practically,  and  the  dinner  was  served  in  the 
various  car  barns. 

The  Chester  Traction  company  of  Chester,  Pa., 
has  leased  the  Philadelphia  and  Chester  Railway 
company  and  the  Southwestern  Railway  company 
for  999  years.  This  gives  the  Chester  Traction  com- 
pany a  clear  right-of-way  from  the  heart  of  Chester 
to  the  southern  boundary  of  Philadelphia,  from 
which  points  the  run  will  be  made  to  Chester  in  40 
minutes. 

Officers  of  the  Metropolitan  Street  Railway  com- 
pany of  Kansas  City  have  arranged  for  a  loan  of 
$2,800,000  for  purposes  of  improvement  and  exten- 
sion. It  is  the  purpose  of  the  company  to  extend 
its  lines  with  part  of  the  proceeds  of  this  loan  and 
to  convert  some  of  its  cable  roads  into  electric 
lines.  The  company  has  outstanding  $5,600,000 
stock  and  about  $4,000,000  bonds. 

The  Florida  Peninsular  Transportation  company 
of  Tampa,  Fla.,  has  been  incorporated,  with  an 
authorized  capital  of  $1,000,000.  John  P.  Martin 
of  Xenia,  Ohio,  is  to  be  the  president  and  general 
manager  of  the  company.  Charles  Orr  of  Cleve- 
land and  William  Martin  and  W.  Reddell  of  Xenia 
are  also  interested.  It  is  proposed  to  build  an  elec- 
tric line  from  St.  Petersburg  to  Tampa. 

The  Paris  underground  railway  has  drawn  so 
much  traffic  from  the  surface  roads  that  the  latter 
have  applied  to  the  Municipal  Council  for  permis- 
sion to  discontinue  service  on  one  tramway  and 
two  omnibus  lines  which  are  losing  heavily.  An- 
swering the  question  of  one  of  the  councilors,  the 
president  of  the  underground  averred  his  trains 
were  faster  than  any  rapid  transit  in  London,  New 
York  or  Chicago. 

Articles  of  incorporation  have  been  filed  by  the 
Detroit  United  Railway  company,  which  now  con- 
trols the  street-railway  lines  of  Detroit,  Mich.  The 
company  has  a  capitalization  of  $12,500,000.  and 
among  the  stockholders,  besides  the  Wilson  in- 
terests, are  H.  A.  Everett  and  Ralph  A.  Harman 
of   Cleveland.     The    company   has    elected   a   board 


of  directors  consisting  of  R.  T.  Wilson,  M.  Orme 
Wilson  and  Ralph  M.  Edwards  of  New  York; 
Henry  A.  Everett  and  Ralph  A,  Harman  of  Cleve- 
land, and  J.  C.  Hutchins'  and  A.  E.  Peters  of 
Detroit.  The  board  has  elected  Mr.  Edwards 
president,  he  succeeding  Tom  L.  Johnson  in  that 
office.  It  is  said  that  Mr,  Johnson  has  no  interest 
in  the  Detroit  lines  at  present.  The  other  officers 
^vere  elected  as  follows;  Vice-president  and  treas- 
urer, J.  C.  Hutchins;  secretary,  J.  F.  Van  Name 
of  New  York;  assistant  secretary,  E.  A.  Peters. 
A.  B.  Du  Pont,  late  manager,  now  of  St.  Louis,' 
will   retain  the  position   of  consulting   engineer. 


AUTOMOBILES. 


An  automobile  show  is  to  be  held  at  the  Second 
Regiment  Armory  in  Philadelphia  on  February  4th 
to  nth.  It  is  stated  that  all  the  prominent  man- 
ufacturers of  automobiles,  as  well  as  automobile 
accessories,  will  be  represented.  The  list  of  exhib- 
itors two  weeks  ago  numbered  about  50. 

It  is  possible  that  the  Chicago  Public  Library 
may  inaugurate  an  automobile  service  in  place  of  the 
present  delivery  wagons,  seven  in  number,  which 
are  in  use  for  distributing  books  from  the  central 
library  to  the  sub-stations.  The  proposition  has 
met  with  support  by  reason  of  the  fact  that  electric 
power  for  the  vehicles  could  be  furnished  from  the 
library  plant.       

SOCIETIES  AND  SCHOOLS. 

The  American  Mathematical  society  held  its 
annual  meeting  on  December  28th  at  Columbia 
University  in  New  York  city  and  elected  Pro- 
fessor Eliakim  Hastings  Moore  of  the  University 
of  Chicago  president.  The  summer  meeting  will 
be  held  next  August  at  Cornell  University. 

The  one-hundred-and-forty-ninth  meeting  of  the 
American  Institute  of  Electrical  Engineers  will 
be  held  on  January  gth  in  connection  with  an 
Institute  dinner  at  Muschenheim's,  41  West  Thirty- 
first  street,  at  7;oo  p.  m.  The  topic  for  discussion 
after  dinner  will  be  "Electricity  in  the  Last  Cen- 
tury and  in  This."  The  council  will  meet  at  the 
office  of  the  Institute  in  the  afternoon  of  the  same 
day. 


ELECTRICAL  SECURITIES. 

Directors  of  the  General  Electric  company  have 
declared  the  regular  semi-annual  dividend  of  $3.50 
a  share  on  the  preferred  stock,  payable  January  31st 
to  stockholders  of  record  at  the  close  of  business 
January  15th. 

Directors  of  the  Union  Traction  company  of  Chi- 
cago announce  tjjat  they  have  decided  to  carry  out  a 
plan  of  refunding  the  outstanding  six  per  cent,  cer- 
tificates of  indebtedness  of  the  North  Chicago  street 
railroad  by  issuing  a  new  4%  per  cent.  bond.  There 
are  in  the  neighborhood  of  $1,600,000  of  these  cer- 
tificates of  indebtedness  outstanding,  and  conse- 
quently the  refunding  of  them  in  a  4%  per  cent, 
bond  would  result  in  a  saving  in  interest  charges 
of  about  $23,000  a  year. 


MANUFACTURERS     AND    DEALERS. 

A  company  known  as  the  National  Measured 
Service  company  of  Chicago  has  been  incorpo- 
rated, with  $50,000  capital,  to  manufacture  the  tele- 
phone service  meters  which  are  the  invention  of  H. 
D.  Stroud  and  L.  A.  Schmidt.  The  officers  of  the 
company  are:  President,  William  T.  Fenton;  vice- 
president,  C.  H.  Chadwick;  secretary,  P.  J.  O'Keeffe; 
treasurer,  Robert  M.  McKinney;  general  manager, 
James   E.   Flew. 

One  of  the  most  important  points  to  be  considered 
after  securing  a  good  telephone  cable  terminal  is  to 
obtain  a  good  protection  for  it.  Among  other  cas- 
ings the  metal  one  manufactured  by  the  Moon  Manu- 
facturing company,  43-49  South  Canal  street,  Chi- 
cago, is  particularly  noteworthy.  It  is  made  of  the 
best  galvanized  iron,  with  a  heavy  coating  of  mineral 
paint,  thus  making  it  rustproof,  and  with  a  sliding 
door,  making  it  dustproof.  The  casing  is  storm- 
proof, well  stayed  and  riveted,  making  it  very  strong 
and  durable,  while  it  is  subject  to  practically  no 
damage  whatever  from  change  of  weather.  The 
sliding  door  when  opened  exposes  the  entire  sides 
of  the  terminal  head  without  any  obstruction  what- 
ever, making  it  very  easy  for  the  workman  to 
operate. 

The  St.  Louis  Electrical  Supply  company,  911 
Market  street,  St.  Louis,  Mo.,  has  issued  an  inter- 
esting catalogue  and  price-list,  describing  its  tele- 
phones and  switchboards  and  illustrating  its  dif- 
ferent lines  of  telephone  supplies.  The  company's 
No.  909  long-distance  telephone  is  a  handsome  in- 
strument and  is  said  to  be  made  with  the  best  ma- 
terial only  and  guaranteed  to  be  equal,  if  not 
superior,  to  any  telephone  on  the  market.  It  is 
finished  in  either  oak  or  walnut  and  has  an  ad- 
justable arm,  concealed  cord,  solid-back  transmitter 
and  double-pole  receiver.  In  presenting  its  central 
full-metallic-circuit  switchboards,  the  company  has 
absolute  confidence  that  there  is  nothing  better 
on  the  market  at  any  price.  The  company  also 
believes  it  has  succeeded  in  combining  a  perfect 
self-restoring  drop  with  the  most  simple  mechanism. 
It  handles  a  full  line  of  receivers,  magneto  bells, 
transmitter  parts,  induction  coils  arid  transmitters, 
as  well  as  other  telephone  accessories. 
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PUBLICATIONS. 

The  1901  edition  of  the  Columbia  desk  calendar 
is  .distributed  by  the  Columbia  sales  department  of 
the  American  Bicycle  company,  Hartford,  Conn. 
This  useful  compilation  has  been  issued  annually 
for  the  last  16  years  and  has  come  to  be  regarded 
as  almost  indispensable  in  many  business  ofitices. 

A  new  booklet  on  electrical  conductors  has  just 
been  issued  by  the  American  Steel  and  Wire  com- 
pany and  copies  may  be  obtained  by  addressing 
the  company  at  any  of  its  sales  offices.  The  book- 
let is  a  "pony"  catalogue  and  price-list  of  electrical 
wires  and  cables  for  telegraph,  telephone,  light  and 
power  circuits  and  is  to  be  followed  later  by  a  more 
elaborate  production. 

A  catalogue  describing  the  Model  gas  and  gaso- 
line engines  has  been  issued  by  the  manufacturer, 
the  Model  Gas  Engine  company  of  Auburn,  Ind. 
These  engines,  which  are  described  and  illustrated 
quite  fully,  are  designed  to  operate  with  any  grade 
of  gasoline,  producer  gas,  coal  gas  or  distillate,  and 
can  be  used  for  driving  any  machinery  or  doing 
any  work  for  which  power  is  required. 


TELEGRAPH. 


The  old  home  of  Professor  Samuel  F.  B.  Morse, 
:he  inventor  of  the  telegraph,  situated  on  the  old 
Post  road,  near  Poughkeepsie,  N.  i.,  has  been  sold 
by  William  Morse,  one  of  Professor  Morse's  sons,  to 
F.  J.  Hulst. 

It  is  reported  that  the  strike  of  the  Santa  Fe  op- 
erators has  been  declared  off.  General  Manager 
Mudge  of  the  Santa  Fe  system  stated  that  the  Order 
of  Railway-  Telegraphers  would  not  be  recognized 
under   the   present   management. 

A  Manila  report  states  that  during  the  last  month 
the  cable  ship  Burnside  was  to  have  begun  the  lay- 
ing of  600  miles  of  cable  connecting  Negros,  Min- 
danao and  Jolo.  Much  annoyance  has  been  caused 
among  the  Philippine  Islands  by  cutting  of  cables 
and  teleeraoh  lines. 

The  work  of. placing  underground  the  wires  of 
the  Allegheny  (Pa.)  fire-alarm  and  police  telegraph 
is  almost  finished.  The  work  is  being  done  under 
the  supervision  of  Superintendent  Elmer  Loomis 
of  the  bureau  of  electricity.  A  feature  of  the  new 
system  \\-ill  be  the  placing  of  the  terminal  boxes 
within  easy  reach  of  the  sidewalk,  instead  of  being 
on  top  of  the  poles,  as  formerly. 


MISCELLANEOUS. 


Electric  haulage  on  the  canals  of  Belgium  is  on 
the  increase,  according  to  a  recent  consular  report. 
A  Brussels  company  has  a  system  in  operation  be- 
tween Virginal  and  Ruysbroeck,  about  14  miles, 
using  30  tractors  and  four  electric  tugs.  It  is 
equipped  to  supply  electricity  for  towing  by  day 
and  night,  for  small  and  medium  industries,  and 
eventually  for  neighboring  rail  and  tramway  lines 
and  night  public  lighting. 

The  General  Electric  company  has  closed  a  con- 
tract with  the  Bethlehem  Steel  company  for  six 
more  of  the  weldless  field  rings  of  Bethlehem  nickel 
steel  for  the  extension  to  the  big  power  plant  at 
Niagara  Falls.  These  rings  measure  142Y2  inches 
outside  diameter  and  130%  inches  inside,  leaving 
the  walls  s'/s  inches  thick.  The  width  of  face  is  5a!4 
inches,  and  the  estimated  weight  of  each  ring  is 
about  35,000  pounds.  They  will  be  worked  up  on 
a  mandrel,  under  the  hydraulic  press,  and  are  said 
to  be  among  the  largest  forgings  of  this  sort  which 
have  yet    been    produced. 

N.  Shellinger,  an  electrician  in  St.  Joseph,  Mo., 
made  an  interesting  experiment  recently,  accord- 
ing to  an  Associated  Press  dispatch.  In  the  pres- 
ence of  several  physicians  a  cat  was  killed  by  efec- 
tricitj-.  the  current  being  maintained  until  the 
animal  was  pronounced  dead  by  the  physicians 
present.  After  several  minutes,  dtiring  which  the 
action  of  the  heart  had  entirely  ceased,  the  current 
was  re^■ersed.  and  the  heart  began  to  beat  slowly. 
A  low-potential  alternating  current  was  then  turned 
on,  and  after  a  few  minutes  the  action  became  regu- 
■  lar  and  the  cat  showed  signs  of  life.  The  animal 
was  said  to  have  entirely  recovered  within  two 
hours. 

W.  P.  Beardsley,  general  manager  of  the  Altoona 
Phoenix  Telephone  company  of  Altoona,  Pa.,  has 
patented  a  new  glass  insulator  which  is  said  to  pos- 


sess many  desirable  features.  The  device  is  made 
in  two  parts  which  screw  together.  In  the  lower 
and  inner  part  is  a  pawl,  worked  by  a  steel  spring 
that  catches  and  holds  the  wire  tightly  and  .prevents 
it  from  slipping,  just  as  the  present  tie  wire  does. 
The  new  insulator  thus  does  away  with  the  tie  wire 
entirely,  thereby  reducing  the  expenses  of  mainte- 
nance considerably.  In  addition,  the  new  insulator 
allows  of  the  slack  in  any  wire  being  taken  up  with- 
out climbing  more  than  one  pole.  The  insulator 
is  also  double-grooved,  thus  allowing  of  its  use  in 
transposition    work   without    a    second    insulator. 


TRADE  NEWS. 


It  is  reported  that  the  St.  Louis  Car  company  may 
remove  its  plant  from  St.  Louis  to  Norfolk.  Va. 

Partrick,  Carter  &  Wilkins  of  Philadelphia  have 
removed  to  the  new  buildings  at  1231-1239  Callow- 
hill  street,  where  the  office  is  located,  and  to  407-409 
North  Thirteenth  street,  the  company's  new  factory. 

The  Liberty  Incandescent  Light  company  of 
Chicago  has  been  incorporated,  with  a  capital  stock 
of  $2,500,  to  manufacture  lighting  and  heating  ap- 
paratus, by  Jacob  Zaun,  W.  H.  Weisler  and  Matthew 
Stoker. 

The  Randall-Loudon  Electrical  company  of  Mem- 
phis, Tenn.,  has  gone  out  of  business.  James  D. 
Randall,  the  president  and  manager  of  the  com- 
pany, will  have  an  office  at  40  Monroe  street  and 
will  act    as    manufacturers'   agent. 

The  Badt-Goltz  Engineering  company  of  Chicago 
remembered  its  friends  with  this  novel  New  Years 
greeting:  "Happy  New  Century. — May  your  ca- 
pacity be  always  larger  than  your  load,  and  may 
you   never   be   troubled  with   high  peaks." 

The  Joseph  Dixon  Crucible  company,  Jersey  City, 
N.  J.,  according  to  its  annual  custom,  has  again 
presented  to  its  journalistic  friends,  with  the  com- 
pliments of  the  season,  a  very  useful  assortment  of 
its  well-known  pencils,  crayons  and  erasers.  The 
gift  is  one  that  is  appreciated  by  all  recipients. 

N.  S.  Amstutz  and  H.  C.  Osborn  announce  that 
they  are  associated  under  the  name  of  the  Amstutz- 
Osborn  company,  located  in  the  Caxton  building, 
Cleveland,  Ohio,  where  they  will  be  pleased  to  see 
their  friends.  The  gentlemen  are  designers,  super- 
visors and  constructors  of  special  mechanical  and 
electrical  devices  and  also  solicitors  of  United  States 
and  foreign   patents. 

Charles  A.  Olson  of  the  Crane  company,  Chi- 
cago, formerly  superintendent  for  the  Westinghouse 
company  at  St.  Petersburg,  Russia,  was  a  recent 
visitor  at  the  International  Correspondence  Schools, 
Scranton,  Pa.  Mr.  Olson  stated  that  a  number  of 
men  in  his  employment  in  Russia  were  students 
of  the  schools.  As  instruction  is  carried  on  by  mail, 
no  difficulty  is  experienced  in  teaching  students  at 
a  distance,  and,  in  fact,  the  schools  have  students 
in  over  100  foreign  countries. 

The  friends  of  James  E.  Duff  will  be  interested  in 
the  knowledge  that  he  has  been  appointed  Chicago 
representative  of  the  Economy  Electric  company, 
manufacturer  of  incandescent  lamps,  at  Warren, 
Ohio.  Mr.  Duff  is  widely  and  favorably  known  to 
the  electric-lighting  fraternity  of  the  West  and 
Northwest,  having  been  associated  for  a  long  time 
with  the  Chicago  Edison  company  and  later  with 
the  Renew  Lamp  company.  In  addition  to  manu- 
facturing new  incandescent  lamps,  the  Economy 
company  makes  a  specialty  of  renewing  burned-out 
lamps,  and  as  Mr.  Duff  has  had  a  wide  experience 
in  this  line,  it  is  predicted  that  he  will  be  successful 
in  his  new  relation. 

The  exhibits  at  the  recent  annual  meeting  of  the 
Roentgen  Society  of  the  United  States,  held  in  New 
York  city,  included  all  kinds  of  apparatus  for  gen- 
erating X-rays,  such  as  static  machines,  direct-cur- 
rent coils,  high-frequency  sets,  etc.  The  exhibitors 
of  static  machines  included  the-  Waite  &  Bartlett 
Manufacturing  company.  Van  Houten  &  Ten 
Broeck,  the  Electric  Therapeutic  Manufacturing 
company  of  Indianapolis  and  Swett  &  Lewis  of 
Boston,  Mass.  Direct-current  and  high-frequencj' 
coils  were  exhibited  by  the  Edison  decorative  and 
miniature-lamp  department  of  the  General  Electric 
company,  Harrison,  N.  J.  Direct-current  coils  were 
also  shown  by  Oelling  &  "Hinz  of  Boston,  Mass., 
and  a  special  high-frequency  set  by  Dr.  Kinraid 
of  Boston,  Mass,  A  large  number  of  all  kinds  of 
Crookes  tubes  were  shown  by  the  General  Electric 


company.  Barium  fluoroscopes  were  exhibited 
by  Mr.  Jackson  of  Orange,  N.  J.,  and  the  General 
Electric  company. 

The  rapid  increase  in  the  business  of  the  Keystone 
Electrical  Instrument  company  of  Philadelphia  has 
rendered  it  advisable  for  the  company  to  carry  a 
complete  stock  of  its  indicating  instruments  in  New 
York  city,  in  order  to  meet  demands  for  prompt 
deliveries  in  cases  of  emergency.  The  stock  will 
comprise  combination  portable  voltmeters,  ammeters 
and  wattmeters,  direct-current,  portable  voltmeters 
and  ammeters,  switchboard  voltmeters  and  ammeters 
in  illuminated  type  K  and  type  R  cases,  switchboard 
potential  indicators,  arc-light  voltmeters  and  ground 
detectors,  constant-potential  ground  detectors,  po- 
larity indicators  and  vehicle  voltameters.  The 
stock  will  be  very  complete,  and  in  the  various 
types  enumerated  will  cover  all  ordinary  ranges  in 
voltmeters,  from  10  volts  up  to  700,  and  in  am- 
meters, from  15  to  500  amperes.  A  portion  of  this 
stock  will  be  on  exhibition  at  the  company's  office, 
15  Cortlandt  street,  the  remainder  being  held  in  its 
storeroom,   boxed   and  packed,   ready   for  delivery. 


BUSINESS. 


The  Electric  Appliance  compan}',  Chicago,  is 
sending  out  literature  describing  its  Packard  trans- 
former of  the  "Mark  VI"  type. 

The  Texas  Arm  and  Pin  company  of  Beaumont, 
Texas,  manufacturer  of  long-leaf,  yellow-pine  cross- 
arms,  space  blocks,  oak  and  hardwood-lumber  pins 
and  brackets,  asserts  that  it  has  the  largest  stock  of 
short  arms  ready  for  shipment  in  the  United  States. 

The  American  Bridge  company  has  lately  taken 
a  contract  for  three  large  viaducts  on  the  Chicago, 
Burlington  and  Quincy  railroad  and  also  is  build- 
ing a  300-foot  draw  span  for  the  same  company. 
The  Rock  Island  railroad  has  placed  a  contract  for 
3,500  tons  of  material,  to  be  delivered  during  1901. 

The  constajitly  increasing  trade  of  F.  N.  Manross, 
Forestville,  Conn.,  manufacturer  of  hair  springs  for 
all  kinds  of  marine  clocks,  steam  and  electric  gauges, 
etc.,  and  also  non-magnetic  hair  springs,  has  com- 
pelled him  to  enlarge  his  factory,  and  he  is  now 
in  a  better  position  than  ever  to  accommodate  his 
customers. 

In  a  recent  issue  of  the  London  Engineer  an 
Englishman  tells  his  countrymen  why  he  buys 
American  tools,  and  emphasizes  the  selling  power 
of  good  catalogues  by  this  statement:  "I  am  using 
a  Sturtevant  fan,  which  happened  to  be  the  first 
selected,  and  that  on  account  of  the  excellent  cata- 
logue issued." 

Charles  B.  Besly  &  Co.,  10  and  12  North  Canal 
street,  Chicago,  report  recent  shipments  of  small 
tools  and  supplies  to  Ohio,  Indiana,  Iowa,  Texas, 
Kansas,  Nebraska,  Montana  and  Utah.  Many  let- 
ters are  being  received  from  foreign  countries  ask- 
ing for  circular  matter  and  full  particulars  regard- 
ing the  Besly  specialties,  and  recent  shipments  have 
been  made  to  Buenos  Ayres,  Montevideo,  Brazil  and 
England.  Numerous  orders  are  being  received  for 
the  Gardner  grinders. 

The  American  Electric  Fuse  company  of  Chicago 
has  secured  from  the  C.  Mclntire  company  of  New- 
ark, N.  J.,  a  general  western  agency  for  the  sale  of 
the  well-known  Mclntire  specialties.  The  company 
also  sells  the  American  connectors,  as  well  as  a  full 
line  of  fuses,  fuse  blocks,  lightning  arresters,  paper 
insulators,  magnet  wire,  etc.,  and  it  has  recently  se- 
cured a  general  agency  for  the  sale  of  the  American 
battery  compound.  The  company  guarantees  this 
compound  to  be  the  most  economical,  the  cleanest 
and  longest-lived  battery  salt  ever  put  on  the  market. 

W.  N.  Matthews  &  Bro.  of  St.  Louis,  the  enter- 
prising manufacturers'  agents  and  distributors  of 
"used"  material,  report  that  they  have  been  par- 
ticularly successful  with  the  Stombaugh  guy  anchor, 
a  device  which  greatly  cheapens  the  cost  of  pole- 
line  construction.  They  are  now  selling  a  lot  of 
"used"  outriggers,  windlasses  and  arc-lamp  hoods 
discarded  by  the  Missouri-Edison  Electric  com- 
pany of  St.  Louis  in  consequence  of  losing  contract 
for  city  lighting.  These  gentlemen  have  adopted 
the  use  of  the  term  "used"  because  they  say  their 
material  is  not  second-hand  in  the  ordinary  sense 
of  the  word.  Matthews  &  Bro.  are  agents  for 
Packard  products.  Paiste  specialties,  Akron  In- 
sulator and  Marble  company's  goods,  CHng-surface 
and  several   other   good  lines. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


664,369.  Telegraphy.  William  E.  Athearn,  New 
York,  N.  Y.     Application  filed  April  5,  1900. 

The  telegraph  line  contains  a.  pair  of  condensers  and 
Morse  s'gnal  iransm'tters  allerrately  discharge  the  con- 
densers into  the  niain  line.  The  condeosers  and  trans- 
m'tters  are  included  in  a  shunt  from  the  main  line,  choke 
coils  being  installed  in  ihe  main  1  ne  between  the  sbnnt 
connections.  A  diaphrasm  rpceivfr  is  in  circoit  wiih  a 
transformer  or  induction  coil,  ihe  primary  rf  the  trans- 
former or  indoction  c  oil  formir^  a  part  of  the  line  in  which 
it  may  be  inserted. 

664,371.  Electric  Heater  and  Circuit  Controller 
Therefor.  James  X.  Ayer,  Maiden,  Mass.,  as- 
signor to  the  Simplex  Electrical  company, 
Boston.  Mass.     Application  filed  May  20,  1899. 

The  heating  chamber  has  an  opening  and  heatin^   re- 
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sistances  disposed  about  its  sides,  a  switch-controlling 
circuit-closure  of  the  resisrances  and  a  switch  lever  piv- 
oted 10  the  fhamber  5upprri,  ra-rying  a  circu  t-closing 
b'ade.  A  spring  attached  to  the  swi'ch  levpr  normally 
urges  it  to  a  position  of  ooen  circuit.  Slots  in  the  chamber 
walls  are  provided  for  a  irate  passing  ihroueh  them  and  at- 
tached to  the  lever.  There  is  an  opening  in  the  gate  so 
located  that  the  opening  in  the  pate  and  the  opening  in  the 
chamber  coincide  when  ih*>  eate  and  lever  attached  are 
moved  to  a  position  of  circuit-closure. 

664,396.  Dynamo-electric  Machine.  Israel  Fisher, 
Boston,  Mass.,  assignor  to  Reuel  W,  Waters, 
Newton,  M-ass.     Application  filed  April  3,  1899. 

This  machine  has  a  multipolar  field  in  which  adjacent 
poles  a'ternate.  The  armature  has  two  pole  pieces  for  each 
field  pole  pie"-?,  the  armature  pole  pieces  being  s'ightly 
out  of  line  with  each  other.     There  are  coils  for  the  adja- 


cent pole  pieces  of  each  set,  adjacent  coils  being  wound 
in  opposite  directions.  A  commutator  is  provided  for 
each  set,  having  adjacent  seemenTs  cmnecpd  respectively 
W'lh  the  coils,  the  sepmenis  connected  with  each  set  ot 
coils  being  also  ronnectpd  with  each  other.  The  bri;sHes 
are  so  arranged  that  the  sefsmeots  shift  the  current 
through  them  at  the  time  when  the  pole  pieces  are  sub- 
siactially  in  line  with  the  field  pole  pieces. 

664,430.  Telautograph  or  Facsimile  Telegraph.  An- 
ton Pollak,  Budapest.  Austria-Hungary.  Origi- 
nal application  filed  February  17,  1899.  Divided 
and  this  application  filed  December  21,  1899. 

The  receiving  instrument  has  a  swinging  mirror,  a  lever 
connected  to  the  mirror  for  oppratirg  it,  and  a  disk  formed 
with-  a  cam  surface  for  moving  the  lever.  A  shaft  is 
adapted  to  move  synchronously  with  the  shaft  of  the  conl 


28 


mutator  of  I  he  traosraittiag  staiion,  and  a  spring  is 
adapted  to  hold  the  shaft  in  contact  \v  th  the  cam  surface 
of  the  disk,  whereby  upon  rotation  of  the  shaft  the  lever 
will  act  to  swing  the  mirror,  unlit  the  lever  reaches  the 
end  of  the  cam  surface  upon  the  disk,  whereupon  it  is 
suddenly  retracteduuder  the  operation  of  its  spring,  and 
again  commences  its  swinging  movement.     (See  cut.) 

664,432.  Insulator.  Edward  Renault,  Waldo,  Fla. 
Application  filed  May  8,  1900. 

This  insulator  consists  of  a  body  having  a  lestricted  lop 
or  neck,  thereby  foiming  a  should*  r  on  the  body,  the  neck 
being  externally  threadtd  and  provided  with  a  groove  or 
opening  therein,  the  bottom  of  which  is  curved  and  merges 
into  Ihe  shoulder.  The  shoulder  is  beveled  and  curved 
as  described,  and  a  cap  is  threaded  on  the  restricted  neck 
aDd  has  its  lower  edgi.-  beveled  and  curved,  the  extreme 
edges  of  the  shoulder  and  edge  being  rounded  or  curved 
in  opposite  directions. 

664,442.  Coil  for  Electromagnets.  Severn  D.  Sprong, 
Long  Branch,  N.  J.,  assignor  of  two-thirds  to 
Charles  Getter  and  William  P.  Adams,  Long 
Branch,  N.  J.  Application  filed  November  29, 
1899. 

This  patent  is  on  an  electromagnetic  coil,  comprising  a 
central  tubular  cylinder,  of  insulating  material,  coils  of 
wire  of  differing  thicktiess  surrounding  the  cylinder,  rings 
cf  insulating  material  surrounding  the  cylinder  and  sep- 
arating and  insulating  the  coils,  and  pierced  with  aper- 
tures through  which  pass  the  inner  ends  of  the  wires,  and 
all  the  parts  detachably  coonected. 
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664,459.  Overhead  Electric  Trolley.  James  ,  H. 
Brown  and  William  H.  Tobin,  Jr.,  Pittsficld, 
Mass.     Application  filed  July   10,  1900. 

The  trolley  harp  has  one  of  its  side  members  jointed  to 
the  hsed  part  and  adapted  to  be  moved  in  either  direction 
in  relation  to  the  trolley  wheel  and  a  device  adapted  to 
operate  to  hold  the  jointed  side  member  of  the  trolley 
harp  rigidly  lixed  in  place  adjacent  to  the  trolley  wheel 
and  to  be  moved  at  will  away  from  the  same.  Two  sets  of 
ball-bearing  adjuncts  are  arranged,  one  set  in  each  side 
member  of  the  trolley  harp,  and  comprise  in  each  set  two 
ball  cups,  a  double  ball  cone  between  the  two  ball  cups, 
two  series  of  balls  and  a  coupling  device  between  each 
double  ball  cone  aLd  the  axis  of  the  trolley  wheel. 

664,470.  Construction  for  Third-rail  Electric  Rail- 
ways. William  Courtenay,  New  York,  N.  Y. 
Application   filed    September  29,    1900. 

The  insulator  block  consists  of  an  integral  generally 
rectargular  piece  of  non-conducting  material  having  a 
drip  or  overhang  at  the  sides,  and  a  perforation  in  the 
direction  of  the  axis  of  the  rail.  The  two  anchors  are 
St  diagonally  opposite  corners  of  the  block,  each  embrac- 
ing a  corner  of  the  block,  and  each  held  to  the  tie  or 
sleeper  by  a  bolt  or  the  like  passing  through  the  anchor 
and  into  the  sleeper  or  tie. 

664,503.  Collector  Ring.  Henry  G.  Reist,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  March 
29,  1900. 

This  current  co'leclor  comprises  a  sp'it  hub  adapted  to 
engage  a  shaft,  a  flange  at  one  end  cf  the  same  formjng  an 
end  plate  for  the  co  lector,  a  number  of  insulated  contact 
rings,  separating  rings  of  ii3sulating  material  between 
them,  an  end  plate,  an  adjustable  clamping  ring  concen- 
trically supc^orted  in  the  plate,  and  adjusting  screws 
mounted  on  the  plate  for  shifting  the  clamping  ring  in 
its  seat. 

664,511.  Electric  Cut-out.  John  H.  Trumbull  and 
Henry  Trumbull,  Hartford,  Conn.,  assignors 
to  the  Trumbull  Electric  company,  Hartford, 
Conn.     Application  filed  April   17,  1899. 

This  cut-out  comprises  a  base  piece,  carrying  contacts, 
each  having  a  loop  with  a  transverse  opening  and  a 
clamp  for  a  line  wire,  and  a  removable  cap  for  the  base 
piece.  The  contact  pieces  on  the  cap  have  spring  arms 
that  register  with  and  engage  respective  loops,  the  arms 
being  provided  with  a  stop  and  on  the  outer  end  a  latch 
located  at  an  angle  across  the  arm. 

664,537.  Process  of  Extracting  Copper.  James 
Douglas,  New  York,  N.  Y.  Application  filed 
September  22,  1900. 

The  claims  cover  the  process  of  reducing  copper  ore 
and  matte,  which  consists  in  electrolyzing  solid  cuprous 
chloride,  employing  the  gases  evolved  in  the  treatment  of 
copper  ore  ard  matte,  employing  the  electrolyte  resulting 
from  the  electrolyzing  of  the  solid  cuprcus  chloride  as  a 
solvent  fcr  the  cuprous  chloiide  so  produced,  and  recov- 
ering tbe  copper  from  the  solution  by  electrolysis, 

664,550.  Electrolytic  Treatment  of  Iron  for  Preser- 
vation Thereof.  Henry  L.  HoUis,  Chicago,  111. 
Application  filed  February  20,  1899.  Renewed 
May  16,  1900. 

The  subject  of  this  patent  is  a  method  of  electrolytically 
treating  irun  objects  to  change  tbe  surface  portions  of  the 
iron  to  protective  coatings  of  iron  oxide,  which  consists  in 
temporarily  inserting  the  object  to  be  treated  in  a  suitable 
oxtdizing  and  cleaning  reagent  as  an  electrolyte,  tem- 
pcrarily  connecting  the  object  as  a  cathode  with  a 
source  of  electricity,  passing  ?n  electric  current  through 
tbe  electrolyte  and  iron  object  to  remove  foreign 
material  f  om  the  object  and  thereafter  connect- 
ing the  object  as  an  anode  with  a  source  of  electricity 
and  passing  an  electric  current  through  the  iron 
object  i  nd  electrolyte,  whereby  oxidizing  conditicns  are 
furnished  at  the  surface  of  the  iron  object.  This  causes 
oxygen  to  unite  with  the  iron  to  form  the  protective  coat- 
ing The  flow  of  current  through  the  iron  object  is  then 
stopped  and  the  object  removed  from  the  bath. 

664,554.  Regulating  Socket  for  Multifilament  Incan- 
descent Electric  Lamps.  Charles  A.  Hussey, 
New  York,  N.  Y.,  assignor  to  William  P.  Pinck- 
ard,  Birmingham,  Ala.  Application  filed  August 
29,   1900. 

This  socket  has  contact  pieces  corresponding  to  the 
lamp  contact  pieces  and  also  two  line  terminals,  to  one  of 
which  one  of  tlie  single-filament  contact  pieces  is  con- 
nected  through  its  corresponding    socket  contact  piece. 
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Two  swiich  contact  pieces  in  the  socket  are  electrically 
connected  each  to  one  of  the  other  socket  contact 
pieces,  and  a  revoluble  f^ur-sided  uomniutator  is  pio- 
vided,  formed  of  insulating  material,  but  having  con- 
tact pieces  suitably  disposed  upou  its  surface  and 
adapted  to  make  contact  with  such  sw  tch  contact 
pieces,  and  having  also  suitable  "  conductors  con- 
nected to  its  contact  pieces,  whereby  by  the  rotation  of 
the  commutator  the  hiaments  may  be  connected  to  the 
line  in  series  singly  or  in  multiple. 

664,557.  Telegraph  Switchboard.  Francis  W.  Jones, 
New  York,  N.  Y.,  assignor  to  the  Postal  Tele- 
graph-cable company,  New  York,  N.  Y.  Ap- 
plication  filed  July    16,    1900. 

Two  transverse  series  of  conducting  strips  are  fixed  at 
opposite  sides  of  an  insulating  frame,  each  strip  having 
holes  or  perforations,  the  holes  in  the  upper  or  exterior 
s  rips  being  larger  ihan  those  in  the  lower  or  interior 
strips.  A  double  contdct  plug  consists  of  a  split  metal 
pin  engaging  the  smaller  of  the  holes  and  a  tapered  metal 
sleeve  or  section  located  on  tlia  pin  but  insulated  there- 
from closely  engaging  the  larger  of  the  holes. 

664,594,  Means  for  Transmitting  Motion  to  Distant 
Points.  David  P.  Thomson,  Lynn,  Mass.,  as- 
signor to  the  General  Electric  company  of  New 
York.     Application  filed  September  29,   1900. 

This  invention  is  applicable  especially  to  a  system  of 
train  control  for  direct-current  motors,  comprising  a 
motor  ccDtroller,  and  an  actuating  device  therefor  com- 
prising relatively  movable  members,  a  rotary  converter 
operated  from  the  direct-current  source  and  having  its  al- 
ternating-current side  connected  to  the  winding  on  one  of 
tbe  members,  a  system  of  train  conductors  to  which  the 
winding  on  the  other  member  is  connected,  and  a  master 
controller  connected  to  the  train  conductors,  constructed 
and  arranged  to  short-circuit  successively  the  winding  on 
this  member  along  angularly  displaced  lines. 

664,649.  Brush  Holder  for  Dynamo-electric  Ma- 
chines. Christian  W.  Kragh,  Madison,  Wis., 
assignor  to  the  Northern  Electrical  Manufac- 
turing company,  Madison,  Wis.  Application 
filed  September  11,   1899. 

The  holder  comprises  a  holding  pief-e  provided  with  an 
opening  in  which  the  brush  is  movably  mounted,  a  contact 
piece  bent  at  one  end  so  as  to  form  a  channel  in  which  a 
portion  of  the  brush  is  received  so  as  to  make  stationary 
contact  therewith,  the  other  end  of  the  contact  piece  se- 
curely connected  with  the  holding  piece  and  a  spring 
connected  with  the  holding  piece  and  adapted  to  act  upon 
the  brush  so  as  to  force  it  toward  the  commutator. 
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There  is  a  spring  contact  plate  near  each  line  relay  with  a 
line  to  the  electromagnet  of  each  cut-oft".  Each  of  the 
electromagnets  is  connected  to  a  battery.  There  is  a 
contact  point  near  each  of  the  contact  plates,  and  a  com- 
mon wire  from  the  battery  to  each  of  the  contact  points, 
and  means  are  provided  for  forcing  the  spring  contact 
plate  into  engagement  with  the  contact  point  near  each 
line  relay  by  the  action  of  the  armature  of  the  relay, 

664,7^3-  Electric  Arc  Lamp.  Royal  K  Ball,  New 
York,  N.  Y.,  assignor  to  the  Ball  Electric  com- 
pany, Yonkers,  N.  Y.  Application  filed  Sep- 
tember 21,  1899. 

The  lamp  described  comprises  two  carbon  rods  and  feed- 
ing mechanism  for  the  carbon  rods  provided  With  two  sep- 
arate levers,  one  of  which  has  a  greater  leverage  than  the 
other.  Tbe  lever  having  the  lesser  leverage  normally  sus- 
tains the  weight  of  the  carbon  rvds  during  the  burning  of 
the  first  carbon,  and  means  are  provided  for  transferring 
to  the  lever  having  the  greater  leverage,  when  the  first 
carbon  has  been  consumed,  part  of  the  weight  sustained 
normally  by  the  other  lever,  whereby  the  loss  of  weitht  due 
to  the  consumption  of  the  first  carbon  is  compensated  for 
by  the  increased  leverage  thrown  upon  the  feeding  mech- 
anism.    {See  cut.) 

664,733.  Method  of  Converting  the  Energy  of  Alter- 
nating Electric  Currents  into  Effective  Mechan- 
ical Energy.  Rudolf  Eickemeyer,  Yonkers,  N. 
Y.     Application    filed    November   21,    1892. 

This  patent  covers  a  method  of  converting  the  energy  of 
alternating  electric  currents  into  effective  mechanical 
energy,  which  consists  in  eliminating  counter  electromo- 
tive force  of  self-induction  from  alternating-current 
machines,  by  reducing  the  self-induction  of  the  field 
windings  with  respect  to  thnt  of  the  aimature  windings, 
establistiing  bifi  ar  or  inductionless  circuits  at  appropriate 
portions  of  the  armaturn  circuiis,  and  opposing  a  high 
magnetic  resistance  to  the  fluxes  in  the  local  magnetic 
circuits  surrounding  the  armature  coLductors.     (See  cut.) 

664,757.  Telephone  Service  Apparatus.  Uriah  S. 
Jackson,  Ossipee,  N.  H.  Application  filed  June 
15,  1900- 

A  series  of  boxes  each  has  a  clock  train-operated  disk 
and  contact  pins  in  the  disks,  alsn  contact  plates  adapted 
to  complete  a  telephone  circuit  tbroueh  the  contact  pins 
and  a  magnet  c  device  for  controlling  the  clock  train. 
Each  of  the  boxes  has  a  door  the  opening  of  which 
operates  a  switch  whereby  iis  connected  telephone  is  put 
into  the  line  circuit,  and  the  direct  circuit  to  the  disk  is 
cut  out. 

664,761.  Printing  Telegraph.  Edgar  Kinsman,  Ma- 
laga, N.  J.,  assignor  of  one-half  to  Alfred  B. 
Richman,  Malaga,  N.  J.  Application  filed  De- 
cember 21,  1899. 

The  type  plate  carrying  a  set  of  types  is  mounted  in 
connection  with  a  wheel  having  a  groove  therein  which 
extends  four  times  around  its  circumference  and  consists 
of  alternate  parallel  and  diagonal  portions,  constructed  to 
reciprocate  the  type  plate  longitudinally  by  turning  on  its 
axis  in  one  direction.  A  synchronizing  isystem  com- 
prises an  electric  circuit,  and  circuit-breakers,  one  on  the 
transmitter  and  one  on  ihe  receiver.  The  circuit-breakers 
are  connected  to  their  respective  instruments  in  such  a 
way  that  the  circuit  is  completed  and  broken  simultane- 
ously at  both  stations.  A  switch  cuts  out  one  of  the  cir- 
cuit-breakers, and  sounders  are  included  in  the  circuit 
and  adjacent  to  the  circuit- breakers. 

664,802.  Fire-alarm  Telegraph.  Leonidas  G.  Wool- 
ley,  Kenton,  Ohio,  assignor  to  Ihe  National 
Magneto  Electric  Telegraph  company,  Spring- 
field,   Ohio.     Application  filed  July  20,   1900. 

A  time  wheel  is  operated  by  any  convenient  motive 
power.  A  lever  is  operated  by  the  time  wheel,  and 
a  magneto-electric  generator  by  the  lever.  A  weighted 
lever  has  its  free  end  raised  between  the  times  at  which 
impulses  are  sent  out  over  the  line,  and  by  its  falling  move- 
ment operates  the  electric  generator. 
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664,650.  Electromagnetic  Ore  Separator.  Emil 
Kreuser,  Mechernich,  Germany.  Application 
filed  September  2,   1898. 

A  pair  of  closely  placed  co-operating  ro'ary  electromag- 
nets are  each  provided  with  pole  surfaces  ai  d  a  cylin- 
drical core  having  inducing  coils  and  arranged  so  that  the 
magnetic  lines  of  force  ars  produced  directly  in  the  co- 
operating magnets,  whereby  the  path  of  mapnf tic  flux 
forms  the  shortest  possible  closed  circuit,  and  the  lines  of 
fo.'ce  pass  through  a  single  air  space  constituting  the  mag- 
netic held.  Connections  bi  tween  the  coi'S  and  the  source 
of  energy  are  such  as  to  permit  the  rotation  of  the  cylin- 
ders and  the  coils  therewith. 

664,667.  Electric  Push-button.  Thomas  A.  Nathans, 
New  York,  N.  Y.     Application  filed  June  i,  1900. 

A  bottom  plate  holds  a  removable  casing,  and  a  f  ush- 
button  slides  through  the  top  of  the  casing.  A  double 
contact  device  is  adapted  to  close  independently  a 
normally  open  circuit  when  the  push  button  is  depressed, 
and  also  when  the  casing  is  partially  removed  from  the 
bottom  plate. 

664,679.  Accumulator.  Louis  Renaud,  Paris,  France. 
Application  filed  May  24,   1900. 

A  perforated  metallic  vessel  contains  a  mixture  of  70  per 
cent.  litharge  and  30  per  cent,  minium,  and  forms  one 
electrrde  The  other  electrodes  consist  of  perforated 
metallic  tubes  filled  with  a  mixture  of  five  parts  of  minium, 
25  parts  of  litharge  and  a  modicum  of  sulphate  of  sodium 
located  in  each  of  the  perforations  and  out  of  contact 
withthe  metallic  vessel  and  its  active  material.  An  elec- 
trolyte fills  the  space  between  the  two  electrodes. 

664,681.  Electric  Call  Box.  Edgar  E.  SaHsbury, 
Chicago,  111.,  assignor  to  the  National  Auto- 
phohe  company,  Chicago,  111.  Application  filed 
July  24,   1900. 

The  call  box  contains  a  spring  motor,  radial  arms  ar- 
ranged in  the  electric  circuit  and  adapted  to  be  rotated  by 
the  motor,  a  circuit-breaker  coactiog  with  the  arms,  a  re- 
ceiver lever,  and  a  disk  on  the  shaft  supporting  the  arms. 
The  disk  is  provided  with  notches,  a  pin  on  tbe  receiver 
lever  engaging  in  either  one  of  the  notches.  A  contact 
spring  is  adapted  to  be  moved  into  circuit-closing  posi- 
tion by  the  upward  movement  of  the  receiver  lever,  and  a 
lever  is  provided  for  winding  the  motor. 

664,691.  Telephone  Exchange  System.  Charles  Tim- 
berlake,  Indianapolis,  Ind.  Application  filed 
October  23,  1899. 

In  a  telephone  exchange  system  a  cit-off  relay  and  a  line 
relay  are  connected  with  the  calling  line  of  each  subscriber. 
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664,807.  Electric  Advertising  Device.  Paul  Daw- 
son, Detroit,  Mich.  Application  filed  May  24, 
1899. 

A  revolving  drum  is  composed  of  two  heads  or  disks, 
formed  w  th  perforations  near  their  peripheries  and  fas- 
tened upon  a  shaft,  and  flexible  tablets  are  pivotallies  se- 
cured in  the  perforations  in  the  heads  of  the  drum.  The 
tablets  are  struck  up  from  a  blank  of  thin  sheet  metal 
having  one  of  its  edges  reinforced  by  doubling  the  metal 
back  upon  itself,  the  reinforced  portion  projecting  beyond 
the  opposite  ends  of  the  blank  and  forming  flattened 
pivots  therefor,  whereby  any  one  of  the  tablets  may  be 
mounted  or  dismounted  fiom  the  drum  by  slightly  flexing 
it. 

664,819.  Electric  Safety  Appliance  for  Railroads. 
Edward  L.  Orcutt,  Somerville,  Mass.,  assignor 
to  the  International  Railroad  Safety  Appliance 
company,  Kittery,  Me.  Application  filed  Janu- 
ary 3,  1898. 

The  track  circuit  is  composed  in  part  of  the  rails  of  the 
track,  and  includes  a  contact  plate.  A  brush  is  placed  on 
the  train,  and  a  supply  of  electricity  on  the  train  is  con- 
nected with  the  brush  to  charge  the  track  circuit  when 
the  brush  engages  the  contact  plate.  A  parallel  or  line 
circuit  on  the  track  includes  a  second  contact  plate,  and 
a  signal  on  the  train  is  connected  wiih  a  second  brush.  A 
mechanism  on  the  track  is  included  within  the  track  and 
line  circuits  at  the  opposite  end  of  the  circuits  to  where 
their  respective  contact  plates  are  connected,  operated  by 
the  current  of  electricity  in  the  track  circuit  to  generate  a 
current  of  electricity  in  the  line  circuit  and  thereby 
operate  the  signal  on  the  train. 

Design. 

33,780.  Supporting  Bracket  for  Telephone  Receiv- 
ers. Edgar  C.  Peixotto,  Augusta,  Ga.  Appli- 
cation filed  November  23,  1900.  Term  of  patent, 
seven  years. 


WESTERN  ELECTRICIAN 


EVERY   SATURDAY. 


Vol.  XXVIII. 


CHICAGO,  JANUARY  12,  1901. 


No.   2 


New    Polyphase     Plant     of    the    Com- 
monwealth Electric  Company. 

The  growing  tendency  of  central-station  compa- 
nies to  supersede  systems  consisting  of  a  number  of 
scattered  and  comparatively  small  operating  stations 
for  others  based  on  single  large  alternating-current 
plants  distributing  to  sub-stations  is  well  illustrated 
in  the  new  station  on  the  South  Side  of  Chicago,  re- 
cently constructed  by  the  Commonwealth  Electric 
company.  When  the  Commonwealth  company  was 
organized  nearly  three  years  ago  to  consolidate  all 
the  central-station  systems  of  Chicago  outside  of 
the  territory  occupied  by  the  Chicago  Edison  com- 
pany, it  secured  control  of  nine  stations.  Accord- 
ing to  an  agreement  entered  into  at  that  time,  the 
Commonwealth  company  has  occupied  that  portion 
of  the  city  extending  north  of  North  avenue,  west 
of  Ashland  boulevard  and  south  of  Thirty-ninth 
street.  The  si.x  stations  that  were  located  in  the 
southern  portion  of  this  district  were  soon  after- 
ward  consolidiated   into    three    plants,    located   at 


are  the  Lake  View  station,  with  its  Edgewater  sub- 
station, and  on  the  South  Side  the  Fifty-si.xth  street 
station  (station  A),  with  its  Hyde  Park  sub-station, 
and  the  South  Chicago  station.  The  transmission 
lines  connecting  generating  plants  with  sub-sta- 
tions are  indicated  by  heavy  lines.  An'  idea  of  the 
large  area  south  of  Thirty-ninth  street  that  is 
eventually  to  be  covered  entirely  by  this  new  Fifty- 
sixth  street  plant  can  be  readily  obtained  from  this 
map. 

The  old  station  adjoining  the  new  main  plant, 
which  contains  several  series  arc  machines,  will 
be  continued  in  operation  for  the  present.  South 
Chicago  and  the  territory  now  supplied  from 
the  station  at  Ninety-sixth  street  and  Erie  avenue 
will  soon  be  taken  care  of  by  a  new  sub-station 
modeled  after  the  Hyde  Park  sub-station  and  re- 
ceiving its  power  from  the  main  power  plant. 
Station  Building. 

^    At  Fifty-sixth  and  Wallace  streets  the  Common- 
wealth   Electric    company   owns   a   large   piece    of 


made  to  look  very  neat  and  attractive  by  the  use  of 
small  hexagonal  imported  tiles,  one-half  inch  thick, 
laid  on  concrete. 

Boilers  and  Coal-handling  Apparatus. 
In  the  boiler  room  (Fig.  5)  are  installed  four 
Babcock  &  Wilcox  boilers  in  batteries  of  two  each. 
These  boilers  are  rated  at  about  500  horsepower 
each  and  are  equipped  with  chain-grate  stokers  of 
the  Babcock  &  Wilcox  type.  Superheating  coils  in- 
stalled under  the  steam  drums  of  the  boilers  are  de- 
signed to  be  heated  by  the  hot  gases  after  they 
have  crossed  the  water  tubes  for  the  first  time  and 
before  they  make  their  second  crossing.  In  the 
cross-sectional  elevation  of  the  station,  shown  in 
Fig.  6,  space  is  shown  above  the  west  ends  of  the 
boilers  for  the  future  installation  of  a  fuel  econo- 
mizer. The  coal-handling  apparatus  consists  of  a 
longitudinal  conveyor  and  a  cross  conveyor 
equipped  with  McCaslin  buckets  and  installed  by 
the  John  A.  Mead  Manufacturing  company.  Coal 
is    unloaded   from    the   railroad   track   on   the    east 


fig.   1.       NEW   polyphase   PLANT   OF   THE   COMMONWEALTH   ELECTRIC   COMPANY. — VIEW   IN    ENGINE    ROOM    OF   STATION    A 


Fifty-sixth  and  W'allace  streets  in  Englewood, 
Fifty-third  street  and  the  Illinois  Central  railroad 
tracks  in  Hyde  Park,  and  Ninety-sixth  street  and 
Erie  avenue  in  South  Chicago.  The  territory  that 
has  been  supplied  by  these  three  stations  up  to 
quite  recently,  and  which  will  soon  be  handled  solely 
by  the  new  station,  lies  between  Thirty-ninth  street 
and  the  southern  limits  of  the  city  at  the  Indiana 
state  line  and  extends  from  the  lake  to  the  western 
limits  of  the  city,  embracing  a  section  over  60 
square  miles  in  area.  The  new  polyphase  generating 
plant  adjoins  the  old  Commonwealth  station  (for- 
merly a  station  of  the  People's  Light  and  Power 
company),  located  at  Fifty-sixth  and  Wallace  streets, 
and  supplies  the  Hyde  Park  district  through  a  new 
sub-station  erected  to  take  the  place  of  the  old 
station  at  Fifty-third  street  and  the  Illinois  Central 
tracks,  which  has  been  recently  abandoned. 

The  map  of  Chicago,  given  in  Fig.  2  on  the  next 
page,  shows  the  territory  covered  by  the  Edison  and 
Commonwealth  companies.  The  heavily  shaded  por- 
tion indicates  the  districts  supplied  by  the  Chicago 
Edison  company,  while  the  light  shading  shows  that 
part  of  the  outside  district  that  is  now  being  cov- 
ered by  the  Commonwealth  Electric  company.  The 
Stations  of  the   Commonwealth  company  indicated 


ground  west  of  the  tracks  of  the  Monon,  Chicago 
and  Eastern  Illinois  and  other  railroads.  On  the 
north  end  of  this  site  is  the  old  station,  while 
adjoining  it  closely  on  the  south  is  the  new  plant, 
with  its  two  large  cooling  towers  at  the  extreme 
southern  end  of  the  property.  A  good  idea  of  the 
appearance  and  arrangement  of  the  building  may 
be  obtained  from  the  picture  shown  in  Fig.  3  and 
from  the   plan    (Fig.    4). 

The  station  building  is  constructed  almost  entirely 
of  brick,  no  steel  being  used  in  the  walls.  The  out- 
side walls  are  finished  with  sand-molded,  red  pressed 
brick.  The  building  is  112%  feet  wide  and  120  feet 
long  and  is  divided  longitudinally  by  a  brick  wall 
into  an  engine  room  55  feet  in  width  and  a  boiler 
room  46  feet  wide.  The  engine  room  has  a  clear 
height  of  57  feet  from  the  floor  to  the  bottom  of 
the  roof  trusses.  It  is  well  lighted  by  long  win- 
dows on  the  side  and  north  end  and  by  two 
monitors  in  the  roof.  The  boiler  room  is  also 
well  lighted.  A  special"  wire  glass  is  used  in  all 
the  windows.  The  interiors  of  both  rooms  are  faced 
for  a  distance  of  six  feet  from  the  floor  with  white 
enameled  brick,  the  remainder  of  the  walls  being 
painted  with  a  specially  prepared  interior  paint. 
The  engine-room  floor,  as  seen  in  Fig.  i,  has  been 


side  of  the  building  into  a  coal  crusher,  whence  it 
is  carried  by  the  cross  conveyor  to  the  main  con- 
veyor. This  latter  conveys  the  coal  to  the  steel 
coal  bins  above  the  east  ends  of  the  boilers.  These 
bins,  which  have  a  total  capacity  of  1,000  tons  of 
coal,  feed  by  means  of  hoppers  and  pendulum  chutes 
to  the  grates  of  the  boilers  below.  The  cross  con- 
veyor and  crusher  are  driven  by  a  30-horsepower, 
three-phase,  220-volt,  General  Electric  induction 
motor,  while  a  20-horsepower  motor  of  the  same 
type  drives  the  main  conveyor.  The  conveyor  sys- 
tem has  a  capacity  sufficient  to  handle  50  tons  of 
coal  an  hour.  To  provide  for  the  removal  of  ashes 
from  the  boilers  an  ash  bin  has  been  provided.  It 
receives  ashes  that  are  carried  up  from  the  base- 
ment by  the  main  conveyor.  The  ashes  are  deliv- 
ered by  means  of  a  chute  running  outside  the  build- 
ing to  cars  on  the  railroad  track,  or  wagons. 

The  breeching  from  the  boilers  leads  into  a  stack, 
which  is  built  of  brick  from  the  foundation  to  the 
roof.  Above  the  building  the  stack  is  made  of  steel, 
the  top  being  200  feet  above  the  ground,  The  chim- 
ney room  below  the  stack  proper  is  19  feet  in  diam- 
eter, while  the  stack  itself  is  12  feet  in  diameter. 
The  basement  level  of  this  room  is  used  for  storing 
and  filtering  oil,   while  the  floor  above  is  utilized 
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as  an  entrance  room  to  the  boiler  and  engine  rooms 
from  the  south  entrance. 

Engines  and  Generators. 

The  present  engine-room  installation  consists  of 
two  three-phase,  alternating-current,  direct-con- 
nected units  of  400  and  1,000  kilowatts'  capacity, 
respectively.  The  alternators  are  of  the  revolving- 
field,  General  Electric  type,  with  48  poles,  and  de- 
liver a  4.150-volt,  three-phase  current,  with  a  fre- 
quency of  60  cycles  a  second.  They  are  mounted 
between  the  cranks  of  vertical  cross-compound 
engines,  built  by  the  Soulhwark  Foundry  and  Ma- 
chine company.  The  smaller  engine  has  cylinder 
dimensions  of  15  and  32  by  36  inches,  while  the  di- 
mensions of  the  larger  engine  are  23  aud  52  by  ^6 
inches.  Both  engines  run  at  150  revolutions  a  min- 
ute, which  is  an  unusually  high  speed  for  engines 
of  this   size.     The    requirements   for  regulation   are 


FIG.    2.       NEW  POLYPHASE    PLANT  OF  THE    COMMONWEALTH 
ELECTRIC  COMPANY. — MAP  OF  CHICAGO  SHOWING  COM- 
MONWEALTH   DISTRICT  IN  LIGHT   SHADING. 

extremely  rigid,  as  the  generators  are  intended  to 
be  operated  in  multiple. 

In  order  to  facilitate  the  adjusting  of  an  engine, 
either  for  synchronizing  purposes  or  for  distributing 
load  between  the  two  engines  after  they  have  been 
in  operation  for  some  time,  a  special  electricalgov- 
ernor  control  has  been  designed  by  C.  G.  Y.  King, 
mechanical    engineer   of    the    Commonwealth    com- 
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the  blade  of  the  governor  by  means  of  a  worm  and 
gear.  In  Fig.  7,  which  shows  the  1,000-kilowatt 
unit,  a  portion  of  the  governor  is  seen  at  the  left, 
while  the  device  is  shown  in   detail  in  Fig.  8. 

Cooling  Towers  and  .Auxiliary  Apparatus. 

The  engines  are  run  condensing,  the  e.xhatist 
steam  passing  through  jet  condensers.  In  the  ab- 
sence of  a  natural  source  of  water,  cooling  towers 
have  been  provided  to  cool  the  condensing  water. 
Two  of  these  have  been  erected,  as  seen  in  Fig.  2. 
They  are  of  the  Worthington,  natural-draft  type,  and 
are  the  first  cooling  towers  of  this  design  to  be 
erected  in  the  country.  In  construction  each  tower 
consists  oT  a  cylindrical  boiler-iron  shell,  So  feet 
in  height,  erected  on  brick  piers  over  concrete 
water  basins,  which  are  sunk  below  the  ground 
level.  The  air  pumps  force  the  hot  water  from  the 
condenser-discharge  main  to  a  height  of  about  30 
feet  above  the  ground  within  the  cooling  towers,  at 
which  level  the  water  is  scattered  by  means  of  re- 
volving distributors,  working  similarly  to  ordinary 
lawn  sprinklers.  These  distributors  are  located  in 
the  conical-shaped  sections  of  the  towers.  The  sec- 
tion of  each  tower  below  the  distributors  is  made  up 
of  tiers,  each  formed  of  about  950  hollow  cylinders 
of  tile,  each  tile  having  an  average  length  of  24% 
inches  with  an  inside  diameter  of  six  inches  and 
an  outside  diameter  of  7%  inches.  Each  tower 
contains  a  little  over  10,000  of  these  tiles, 
which  gives  a  very  large  cooling  surface.  The  por- 
tions of  the  towers  above  the  distributors  are  open, 
to  provide  draft  and  to  carry  the  water  vapor  to 
a  height  where  it  will  not  be  objectionable. 

Water  for  the  station  is  obtained  from  the  city 
mains  and  also  from  an  artesian  well,  which  empties 
into  a  large  reservoir.  This  artesian  water,  when 
mixed  with  the  city  water,  in  the  right  proportion, 
has  been  found  to  give  excellent  results  as  feed 
water  for  the  boilers.  The  boilers  are  supplied  with 
water  from  this  reservoir  by  means  of  two  vertical 
marine-type  Worthington  pumps,  each  10  by  seven 
by  12  inches  in  size.  Installed  near  the  base  of  the 
stack  in  the  boiler  room  is  an  auxiliary  Cochrane 
feed-water  heater.  A  Goubert  primary  heater  re- 
ceives the  exhaust  of  the  main  engines.  Under 
normal  operation  the  air  pumps  e.xhaust  into  the  in- 
termediate reheating  receivers  between  the  high 
and  low-pressure  cylinders  of  the  main  engines, 
while  the  exhaust  from  the  exciter  engines  can  be 
turned  either  into  these  receivers  or  into  the  open 
feed-water  heater,    depending  on   whether  the   ex- 
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electric  traveling  crane  spans  the  engine  room  and 
is  operated  by  three  125-volt,  direct-current  motors. 
The  crane  was  built  by  Pawling  &  Harnischfeger 
of  Milwaukee.  Current  for  its  operation  can  be 
supplied  by  any  of  the  exciter  units,  when  operated 
on  a  direct-current  power  bus.  Arrangements  have 
been  made  for  charging  automobiles  from  these  ex- 
citer units.  A  complete  gravity  oiling  system  is 
installed  in   the   station. 

Electrical  Design. 

This  station  has  been  designed  so  as  to  transmit 
power   to    sub-stations    economically    and     also     to 


FIG.  3.       NEW  POLYPHASE   PLANT  OF  THE   COMMONWEALTH 
ELECTRIC  COMPANY. — STATION  A. 

Utilize  the  existing  overhead  single-phase  feeders 
which  distributed  current  from  the  old  station  and 
\thich  represented  quite  a  large  part  of  the  total 
investment  in  this  territory.  Therefore  it  was  de- 
cided to  install  high-potential,  three-phase  generat- 
ing units,  from  which  the  current  for  transmission 
to  the  sub-stations  could  be  taken  direct  and  which, 
by  splitting  up  the  three-phase  current  into 
single-phase  circuits,  could  also  be  used  for  the 
distribution    in    the   vicinity     of    the    station.     The 


FIG.  4.      NEW  POLYPHASE  PLANT  OF  THE  COMMONWEALTH  ELECTRIC  COMPANY.  —  PLAN  OF  STATION  A   AND  COOLING  TOWERS. 


pany.  This  apparatus,  which  is  installed  on  each 
engine,  consists  of  a  one-fourth-horsepower,  three- 
phase,  220-volt  induction  motor,  mounted  on  a 
carriage  which  replaces  the  adjustable  weight  on  the 
blade  of  an  ordinary  Porter-Allen  governor.  It  is 
controlled  entirely  by  the  switchboard  attendant. 
The  motor  when  running  moves  this  carriage  along 


haust  of  the  feed  pumps  is   or  is   not  sufficient  to 
heat  the  feed  water  up  to  212  degrees. 

Just  south  of  the  400-kilowatt  unit,  as  shown  in 
Fig.  I,  are  installed  three  30-kilowatt.  direct-current 
exciters.  Two  of  these  are  driven  by  simple,  ver- 
tical engines  and  one  is  direct-connected  to  a  50- 
horsepower,   220-volt    induction   motor.    A   20-ton 


method  of  breaking  up  the  three-phase  into  single- 
phase   current  is  unique  and  interesting. 

The  Y  or  star  method  of  connecting  the  windings 
of  the  generators  has  been  adopted,  which  gives  a 
potential  of  2,400  volts  as  a  maximum  between  the 
common  junction  of  the  Y,  or  neutral  point,  and  any 
of  the  three  outer  terminals,  while  the  voltage  be- 


January  12,  1901 


WESTERN   ELECTRICIAN 


31 


FIG,   5.       NEW  POLYPHASE   PLANT  OF   THE   COMMONWEALTH 
ELECTRIC  COMPANY. — BOILERS  AT   STATION   A. 

tween  aiij-  two  of  the  cuter  terminals  is  2,40c  y' 3 
volts,  or  about  4,150  volts.  There  are  two  sets  of 
buses,  consisting  of  four  bars  each,  on  the  switch- 
board connecting  with  the  three  machine  terminals 
and  the  common  junction  point.  The  connection 'of 
the  2,400-volt,  single-phase,  feeder  circuits  to  the 
4.150-volt  bus-bars  is  made  by  connecting  each  circuit 
between  the  neutral  and  one  of  the  outer  wires  of 
the  Y,  care  being  taken  that  the  feeders  are  divided 
in  such  a  way  as  to  balance  the  load.  A  single- 
pole,  triple-throw,  balancing  oil  switch,  which  is 
connected  in  on  one  side  of  each  single-phase  feeder 
circuit  is  so  arranged  that  each  side  of  the  circuit  can 
be  thrown  on  to  any  one  of  the  three  bus-bars  of  the 
three-phase  circuit.  In  the  other  leg  of  each  feeder 
circuit  is  a  knife  switch  to  the  neutral  bus,  an  am- 
meter and  a  potential  regulator.  From  each  center 
of  distribution  a  pair  of  pressure  wires  is  brought 
back  to  the  switchboard  with  the  full  primary  volt- 
age, so  that  the  voltage  at  the  distant  ends  of  the 
feeders  can  be  readily  and  accurately  observed  by 
the  switchboard  attendant, 'thus' enabling  him  to 
maintain  a  very  close  regulatidii  on  the  entire  dis- 
tribution system.  .'->   .. 

In  order  to  provide  for  a  load  of  induction  motors, 
which  is  being  developed  in  the  territory,  four- 
wire,  three-phase  feeders  for  both  lights  and  mo- 
tors have  been  arranged  for.  The  motors  will  be 
operated  on  the  4, 150- volt,  three-phase  circuits,  while 
the  lighting  load  will  be  connected  between  the 
neutral  and  one  of  the  three  main  outside  con- 
ductors, giving  the  ordinary  primary  voltage  for 
lighting  of  2,400  volts.'  In  the  neutral  wire  of  these 
combined  lighting  and  power  circuits'  is  connected 
a  -potential  regulator,  no  regulation  being  necessary 
on  the  motor  voltage..  Pressure  wires  are  brought 
back  to  the  switchboard  to  indicate  the  distant  volt- 


age on  the  lighting  branches  of  the  circuits.  An 
ammeter  connected  in  the  neutral  lead  of  these  cir- 
cuits indicates  the  lighting  load,  while  an  ammeter 
in  one  of  the  outside  wires  gives  the  three-phase 
current  in  one  leg  going  solely  to  the  motors.  The 
transformers  for  the  motors  will  have  4,150-volt  pri- 
mary windings,  Y-connected,  while  the  secondaries 
will  be  delta-connected  to  the  motors.  The  arrange- 
ment is  such,  however,  that  standard  transformers 
are  used  for  both  lighting  and  power  service.  In 
connecting  these  combination  lighting  and  power 
circuits  to  the  bus-bars  a  triple-pole,  single-throw 
oil  switch  is  used. 

Switchboard. 

In  the  design  of  the  switchboard  special  care  was 
taken  in  order  to  get  a  board  which  embraced  the 
latest  knowledge  of  polyphase  equipment,  which 
would  be  fireproof  in  every  particular,  and  which 
also  could  be  extended  and  enlarged  to  meet  the 
requirements  that  might  be  necessitated  by  the  fu- 
ture growth  of  the  station.  Regard  as  to  the  ap- 
pearance of  the  board  was  also  taken  into  account, 
which  has  resulted  in  a  very  pleasing  and  attractive 
design.  The  switchboard  is  double-decked,  the 
fronts  of  both  sections  being  set  off  with  ornamental 
railings,  while  substantial  stairways  lead  to  the  gal- 
lery at  either  end.  In  Fig.  9  is  given  a  general 
view  of  the  switchboard.  The  upper  portion  of  the 
board  consists  of  operating  panels,  no  high-potential 
circuits  being  connected  to  it,  while  on  the  lower 
section  below  the   gallery.-are-what_are   known   as 


FIG.  7.       NEW  POLYPHASE   PLANT  OF   THE  COMMONWEALTH 
ELECTRIC  COMPANY. — I, GOO-KILOWATT  UNIT. 

bus-bar  panels,  carrying  switches  and  apparatus 
which  need  to  be  handled  but  seldom.  There  are 
15  panels  in  each  section,  each  36  inches  in  width, 
making  the  board  45  feet  long.  Each  operating 
panel  corresponds  exactly  to  the  bus-bar  panel 
immediately  beneath  it.  'White  Italian  marble  has 
been  used  for  the  panels  of  the  board,  while  a  Ten- 
nessee marble  is  used  for  the  floor  of  the  operating- 
gallery.  The  switches  and  fuses  for  the  different 
phases  on  the  bus-bar  panels  are  separated  by  slate 
barriers.  The  trimmings  of  the  board  and  gallery 
are  in  black  ironwork,  while  instruments  having  a 


black  oxidized  finish  are  used  on  the  board.  The 
panels  are  interchangeable  from  end  to  end. 
Those  at  the  south  end  (the  left-hand  side  in 
the  illustration)  each  accommodate  two  single- 
phase,  two-wire,  lighting  feeders.  At  present 
there  are  seven  two-wire  and  one  four-wire 
co.mbined  lighting  and  power  feeders  connected 
to  the  board.  Any  one  of  the  panels  which  now 
accommodates  two  two-wire  feeders  can,  by  the  ad- 
dition of  two  extra  ammeters  and  four  extra  fuse 
blocks,  be  made  to  take  care  of  two  four-wire  feed- 
ers instead.  This  can  be  done  without  any  changes 
being  made  on  the  front  of  the  panel,  excepting  the 
addition  of  the  ammeters. 

Beginning  at  the  left  end  of  the  board  the  first 
six  panels  are  designed  for  feeder  circuits,  each 
feeder  having  on  its  bus-bar  panel,  besides  the 
fuses,  four  double-throw  switches,  which  are  used 
to  throw  over  the  connections  from  the  main  to  the 
auxiliary  bus-bars.  These  switches  are  formed  of 
two  independent  blades  of  different  lengths,  so 
that  the  two  cannot  be  thrown  over  by  one  move- 
ment of  the  switching  pole.  This  prevents  leaving 
the  feeder  circuit  open  -when  the  change  is  made 
from  one  set  of  buses  to  the  other.  In  normal 
operation  the  two  sets  of  three-phase  bus-bars  are 
tied  together  in  parallel  by  an  electropneumatic  tie 
switch,  while  the  neutral  buses  are  connected  by  a 
hand-operated  oil  switch.  The  seventh  and  eighth 
panels  are  station-power  and  ground-detector  pan- 
els, and  on  the  latter  are  mounted  two  -visual  lamp 
signals  marked  "open"  and  "closed,"  respectively, 
which  indicate  whether  the  bus-bars  are  electrically 
tied  together  or  not.  The  instruments  on  each 
feeder  on  the  operating  panels  consist  of  a  volt- 
meter, an  ammeter,  a  hand  wheel,  geared  on  the 
back  of  the  board  by  means  of  bevel  gearing  to  the 
balancing-  oil  switch  situated  just  below  the  gallery 
floor  and  back  of  the  board,  and  the  handle  for 
controlling  the  potential  regulator  situated  just  in 
the  rear  of  the  panel. 

On  each  of  the  generator  operating  panels  are 
mounted  three  ammeters,  three  indicating  wattme- 
ters, one  Voltmeter  and  multiple-point  voltmeter 
switch,  one  double-pole  double-throw  switch  de- 
signed to  connect  the  synchronizing  apparatus  in 
such  a  way  that  a  generator  can  be  synchronized 
with  either  bus,  one  three-pole  double-throw  switch 
for  reversing  the  motor  on  the  electrical  governor 
control,  one  single-pole  single-throw  switch  for 
controlling  the  pneumatically  operated  generator 
switch,  one  field  rheostat  and  one  specially  designed 
field  switch   with  discharge  resistances. 

At  the  extreme  right  of  the  board  are  four  three- 
phase,  four-wire  panels  for  the  long-distance  trans- 
mission Hues  leading  to  the  sub-stations.  At  pres- 
ent only  two   of  these   panels   are   in  use,   namely, 
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FIG    6.       NEW  POLYPHASE  PLANT    OF   THE    COMMONWEALTH   ELECTRIC  COMPANY.  — CROSS-SECTION    THROUGH    STATION  A. 


FIG    8.       NEW  POLYPHASE   PLANT  OF   THE   COMMONWEALTH 
ELECTRIC  COMPANY. — ELECTRIC   GOVERNOR   CONTROL. 

those  controlling  the  two  transmission  lines  which 
supply  the  Hyde  Park  sub-station.  Besides  the  in- 
dicating instruments  for  the  two  circuits,  each  panel 
has  four  wheel  handles,  each  one  of  which  oper- 
ates an  oil  switch,  placed  below  the  gallery  floor,  by 
means  of  bevel  gearing.  These  switches  are  to  be 
used  in  case  of  emergency  to  switch  any  one  phase 
wire  of  one  transmission  line  to  the  corresponding 
phase  wire  or  neutral  wire  of  the  other  line. 

The  only  integrating  instrument  on  the  board  is 
a  wattmeter  on  one  of  the  bus-bar  panels,  which 
registers  the  current  going  to  the  exciter  and  coal- 
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handling  motors.  A  record  sheet  is  kept  by  the 
switchboard  attendants,  upon  which  readings  of  the 
indicating  instruments  are  recorded  at  regular  in- 
ter\'als.  A  recording  wattmeter  is  provided  on  an 
insulated  stool,  so  that  it  can  be  connected  at  any 
time  into  any  of  the  circuits  to  obtain  the  power 
factor  or  any  desired  data. 

In  Fig.  lo  is  given  a  view  of  the  rear  of  the  bus- 
bar section  of  the  switchboard  looking  north.  The 
two  sets  of  bus-bars  are  located  at  about  the  center 
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the  floor  along  the  west  side  of  the  building  to  the 
southwest  corner  of  the  engine  room.  Here  they 
are  carried  up  vertically  inside  of  a  sheet-iron  shaft 
to  a  point  near  the  roof,  where  they  pass  through 
the  wall  in  iron  pipes.  Outside  the  building  the 
cables  are  connected  to  weatherproof  wire  on  a 
fi.Kture  fastened  to  the  building.  Before  leaving  the 
building,  however,  all  the  circuits  are  provided  with 
lightning  arresters,  which  are  mounted  on  marble 
slabs  fastened  to  the   wall.     This  lightning-arrester 
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FIG.  9. 


NEW    POLYPHASE    PLANT    OF   THE    COMMONWEALTH     ELECTRIC   COMPANY. - 
SWITCHBOARD   IN    STATION    A. 


-MAIN    BUS  BAR    AND    OPERATING 


of  the  panels,  while  suspended  from  the  gallery  floor 
above  are  the  balancing  oil  switches  for  the  feeder 
circuits  controlled  from  the  operating  board  above. 
In  the  center  of  the  space  are  shown  the  electro- 
pneumatic  oil  switches  for  the  generators,  mounted 
in  brick,  fireproof  compartments,  while  at  the  ex- 
treme left  are  seen  a  portion  of  the  current  trans- 
formers used  in  connection  with  the  ammeters  on 
the  switchboard.  Fig.  11  is  a  view  of  the  rear  of 
the  operating  section  of  the  board  from  the  north 
end.  The  bevel  gearing  connecting  the  oil  switches 
below  with  the  handles  on  the  front  of  the  board 
is  shown,  while  at  the  further  end,  on  the  floor,  are 
placed  the  potential  regulators  for  the  single-phase 
lighting  circuits.  The  field  rheostats  are  seen  in 
the  middle  of  the  board.  Mounted  on  frames  along 
the  wall  in  this  section  of  the  switchboard  are  po- 
tential transformers  and  the  necessary  fuse  blocks 
for  the  voltmeters. 

Several  special  details  that  have  been  brought  out 
in  the  construction  of  the  board  are  of  interest. 
In  order  to  prevent  any  high-potential  currents 
from  reaching  the  operating  board,  current  and  po- 
tential transformers,  with  grounded  secondaries, 
have  been  provided  for  the  indicating  instruments, 
and  insulating  joints  have  been  placed  between  the 
potential  regulators  and  the  balancing  oil  switches 
and  their  handles  on  the  front  of  the  board.  The 
current  or  ammeter  transformers  of  one  rating 
are  all  interchangeable.  The  instruments  are  of 
the  horizontal,  edgewise  type,  and  were  supplied  by 
the  General  Electric  company,  which  also  fur- 
nished  the    oil   switches    and    the    potential  regu- 


board  (Fig.  12)  is  provided  with  a  special  gallery 
and  is  reached  by  a  ladder.  All  the  cables  inside 
the  building  are  lead-covered.  Those  leading  from 
the  switchboard  to  the  outside  distribution  con- 
sist of  No.  2  copper  wire,  covered  with  a  paper 
wall  six  thirty-seconds  inch  thick,  and  encased  in 
a  lead  sheath  three  thirty-seconds  inch  in  tliickness. 
In  all  wiring  inside  of  the  station  where  lead-cov- 
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16,000  feet  long  and  consists  of  eight  No.  2  main 
conductors  and  four  No.  10  pressure  wires.  The 
main  conductors  virtually  comprise  two  transmission 
lines,  each  having  what  might  be  called  a  quadri- 
lateral arrangement  of  conductors.  When  standing 
under  the  transmission  line  and  looking  from  gen- 
erating station  to  the  sub-station  No.  i  transmission 
line  would  appear  on  the  left  and  No.  2  on  the 
right,  the  two  neutral  wires  being  always  carried 
on  the  two  pins  nearest  the  pole  on  the  second 
cross-arm.  The  other  three  main  conductors,  be- 
ing transposed  at  each  of  two  underground  cross- 
ings, divide  the  line  into  three  overhead  sections. 
One  of  these  underground  crossings  is  at  Garfield 
boulevard  and  the  alley  east  of  Michigan  avenue, 
and  the  other  is  at  Fiftieth  street  and  Grand  boule- 
vard. Unusual  care  has  been  taken  in  the  con- 
struction of  this  transmission  line.  Specially  se- 
lected poles,  varying  from  45  to  55  feet  in  length, 
are  used,  these  being  of  cedar  and  shipped  in  from 
the  state  of  Washington.  Locke's  No.  15,  triple- 
petticoat,  glass  insulators  are  used,  the  wires  being 
spaced  18  inches  center  to  center. 

This  new  Hyde  Park  sub-station,  which  has  been 
erected  for  distributing  purposes,  is  located  at  Fifti- 
eth place  and  Cottage  Grove  avenue.  The  building 
(Fig.  13)  is  a  brick  structure,  with  two  stories  and 
basement.  The  first  floor  is  used  as  a  distributing 
room  and  office  for  trouble  men  and  as  a  small 
storeroom  for  lamps  and  ordinary  supplies.  The 
basement  is  utilized  as  a  general  storeroom,  while 
the  second  floor  has  been  handsomely  fitted  up  as 
living  apartments  for  the  men  in  charge  of  the  sub- 
station. 

The  sub-station  equipment  proper  consists  of  a 
trunk-line  switchboard  of  two  panels  and  a  main 
switchboard  of  10  panels  taking  care  of  eight  two- 
wire,  single-phase  and  two  four-wire,  three-phase 
feeders,  each  feeder  panel  having  a  full  complement 
of  indicating  instruments,  fuses,  balancing  oil  switch, 
potential  regulator  and  knife  switches,  similar  to  the 
equipment  at  the  generating  station.    The  pressure 
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NEW    POLYPHASE    J'LANT    OF    THE   COMMONWEALTH   ELECTRIC    COMPANY. — REAR   OF   BUS  BAR    SWITCHBOARD. 


FIG.   II.      NEW  POLYPHASE  PLANT  OF  THE  COMMONWEALTH 
.      ELECTRIC  COMPANY. — REAR  OF  OPERATING 
SWITCHBOARD, 

lators.  The  General  Incandescent  Arc  Light  com- 
pany supplied  the  special  high-tension  knife  switches, 
all  low-tension  switches  and  all  other  fittings  used 
on  the  board.  The  bus-bars  are  supported  on  glass 
insulators  of  a  special  design  and  are  wound  with 
a  varnished-cambric  insulation,  which  is  treated  with 
fireproof  paint. 

Leading  from  the  switchboard  the  outgoing  cables 
are  carried  to  the  basement  and  on  frames  under 


ered  cable  is  used,  the  lead  has  been  carefully 
grounded  in  several  different  places  to  minimize 
the  danger  to  attendants. 

For  the  general  artificial  illumination  of  the  engine 
room  12  constant-potential,  alternating-current  G.  I. 
arc  lamps  are  installed.  They  are  supported  from 
ornamental  iron  brackets,  six  on  each  side  of  the 
room.  The  incandescent  lighting  of  the  engine  and 
boiler  rooms  is  controlled  from  three  cut-out  cab- 
inets, each  of  which  is  equipped  with  a  double-throw 
switch,  so  that  in  event  of  trouble  on  the  distrib- 
uting circuits  or  in  the  station,  these  can  be  thrown 
over  to  one  of  the  steam-driven  exciters,  thus  in- 
suring light  in  the  station  for  every  emergency 
beyond  that  of  shutting  off  the  supply  of  steam 
from  the  boilers. 

Hyde  Park  Sub-station. 

The  transmission  line  between  the  main  generat- 
ing station  and  the  Hyde  Park  sub-station  is  about 


wires  leading  back  to  the  main  station  give  the 
attendant  there  the  sub-station  voltage.  No  step- 
down  transformers  are  used  in  this  station,  the  dis- 
tribution being  the  same  as  from  the  generating 
plant.  An  auxiliary  board,  equipped  with  fuses, 
switches  and  instrument  transformers,  is  placed 
back  to  back  with  the  main  board.  In  Fig.  14  is 
shown  a  view  of  the  main  switchboard,  a  portion 
of  the  rear  of  the  auxiliary  board,  and  at  the  right, 
near  the  floor,  a  section  of  the  fuse  cut-outs  for  all 
the   circuits  mounted  on  marble  slabs. 

The  overhead  transmission  line  to  this  sub-station 
is  taken  underground  at  a  distance  of  about  400 
feet  from  the  building,  the  underground  portion 
consisting  of  two  No.  0  three-conductor  cables  for 
the  main  conductors  and  one  No.  o  for  the  neutral. 
The  distributing  feeders  leave  the  sub-station  under- 
ground, each  feeder  line  consisting  of  one  No.  2 
duplex    lead-covered  cable  for  the   feeder  and  one 
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FIG.    13.       NEW  POLYPHASE  PLANT  OF  THE  COMMONWEALTH 
ELECTRIC   COMPANY. — HYDE    PARK    SUB-STATION. 

No.  14  duplex,  lead-covered  cable  for  the  pressure 
circuit.  In  addition  to  this,  the  four-wire  feeder 
lines  have  one  No.  6  duplex  cable  for  the  two 
power  wires.  Underground  primary  taps  from  the 
feeder  ends  are  made  with  No.  6  single-conductor 
cable.  The  idea  in  laying  out  the  underground  sys- 
tem in  this  way  was  not  only  to  reduce  the  cost  by 
using  duplex  cable,  but  also  to  have  a  uniform  ar- 
rangement, under  which  all  the  duplex  cable  would 
be  known  either  as  feeder  wires  or  as  pressure  wires, 
while  single-conductor  cable  could  be  recognized 
as  being  distributing  wires  from  distributing  centers. 
In  the  territory  which  is  supplied  directly  from 
the  generating  station,  no  rearrangement  of  feeder 
wires  was  necessary,  as  it  is  located  very  near  to 
the  old  station.  In  the  territory  now  supplied  from 
the*  Hyde  Park  sub-station,  however,  considerable 
rearrangement  of  circuits  was  needed,  as  the  old 
generating  station  supplying  that  section  was  lo- 
cated at  Fifty-third  street  and  the  Illinois  Central 
railroad  tracks,  over  a  mile  distant.  It  is  interest- 
ing to  know  that  from  this  old  station  considerable 
two-phase  power  had  been  supplied.  Such  cus- 
tomers' motors  were  all  changed,  three-phase  mo- 
tors being  installed  and  three-phase  current  sup- 
plied with  very  little  loss  of  time.  This,  of  course, 
necessitated  that  the  work  of  rearranging  the  circuits 
and  installing  the  new  motors  had  to  be  carried 
on  simultaneously,  in  order  to  avoid  interruption 
of  service  to   the   customers. 

Conclusion. 
In  the  design  of  the  main  generating  station  the 
Commonwealth  company  has  made  provision  for 
the  installation  of  another  battery  of  two  500-horse- 
power  boilers  and  two  1,000-kilowatt  generating 
units  similar  to  the  large  unit  already  installed. 
Steps  have  already  been  taken  tov^'ard  the  installa- 
tion of  a  portion  of  this  additional  etiuip,ment,  a 
contract  for  the  new  boilers  having  already  been 
signed,  while  one  of  the  new  generating  units  has 
practically  been  contracted  for.  As  an  additional 
consideration  for  the  future  growth  of  the  plant,  the 
north  wall  of  the  building  has  been  made  of  tem- 
porary construction,  so  that  the  station  can  be  in- 
creased to  twice  its  present  size  by  extending  it 
north  on  the  site  of  the  present  old  station.     This 


will  provide  forsixmoreboilers  and  four  more  1,000- 
kilowatt  units.  In  that  case  a  new  stack  would 
be  erected  at  the  north  end  of  the  building  and 
two  additional  cooling  towers  would  be  built  on 
ground  already  available  to  the  west  of  the  present 
towers.  In  the  event  of  the  extension  of  the  sta- 
tion building  and  the  consequent  removal  of  the 
old  station,  it  is  probable  that  the  arc-light  load  will 
be  taken  care  of  by  series  alternating-current  cir- 
cuits supplied  through  suitable  apparatus,  which 
would  deliver  constant  current  when  connected  to 
three-phase,  constant-potential  bus-bars.  It  is  thus 
seen  that  the  Commonwealth  company  has  provided 
an  up-to-date  and  thoroughly  equipped  station,  with 
an  ultimate  capacity  of  10,000  horsepower,  and  it 
is  not  unlikely  that  within  three  or  four  years  it 
will  be  necessary  to  utilize  the  entire  capacity  of 
the  plant.  The  next  step  in  the  development  of 
the  company's  plans,  however,  will  probably  be  the 
abandonment  of  the  South  Chicago  generating  sta- 
tion and  the  equipment  of  a  distributing  sub-station, 
in  its  place,  similar  to  the  Hyde  Park  sub-station. 
The  transmission  to  the  South  Chicago  statoin  will 
be  about  nine  miles   in   length. 

The  design  and  successful  completion  of  a  large 
polyphase  generating  station,  such  as  this  company 
has  just  finished,   calls  for  the  best  of  engineering 


Tesia  Has  a  Message  from   the  Stars. 

Nikola  Tesla  gave  to  friends  interested  in  the 
Red  Cross  movement  this  century  greeting:  "The 
retrospect  is  glorious,  the  prospect  is  inspiring. 
Much  might  be  said  of  both.  But  one  idea  dominates 
my  mind.  This — my  best,  my  dearest — is  for  your 
noble  cause.  I  have  observed  electrical  actions 
which  have  appeared  inexplicable.  Faint  and  un- 
certain though  they  were,  they  have  given  me  a 
deep  conviction  and  foreknowledge  that  ere  long 
all  human  beings  on  this  globe,  as  one,  will  turn 
their  eyes  to  the  firmament  above  with  feelings  of 
love  and  reverence,  thrilled  by  the  glad  news: 
'Brethren!  We  have  a  message  from  another 
world,  unknown  and  remote.  .It  reads:  One — two 
— three — '  " 

Mr.  Tesla  states  that  in  some  experiments  which 
he  has  been  conducting  for  some  time  he  has  been 
noticing  disturbances  that  have  had  a  peculiar  effect 
on  his  oscillatory  instruments.  ''What  these  dis- 
turbances are  caused  by,"  says  Mr.  Tesla,  "I  am 
unable  to  say  at  present,  but  I  am  firmly  convinced 
that  they  are  the  results  of  an  attempt  by  some 
human  beings,  not  of  our  world,  to  speak  to  us  by 
signals.  I  am  certain  of  some  points  in  connec- 
tion with  these  things  I  have  noticed.  I  am  ab- 
solutely certain  that  they  are  not  caused  by  any- 
thing terrestrial.  I  know,  too,  that  they  are  not 
caused  by  the  sun  or  moon,  and  hence  I  am  forced 
to  the  belief  that  they  come  from  some  other  planet. 


NEW    POLYPHASE    PLANT    OF    THE    COMMONWEALTH    ELECTRIC    COMPANY.- 

IN    STATION    A. 


-LIGHTNING-ARRESTER    BOARD 


skill  and  experience.  All  the  electrical  features  of 
this  station  and  the  sub-station,  including  the  switch- 
boards, rearrangement  of  circuits,  etc.,  were  de- 
signed by  gentlemen  connected  with  the  engineering 
staff  of  the  Commonwealth  Electric  and  Chicago 
Edison  companies,  and  the  entire  station  was  also 
erected  under  their  supervision.  The  design  of  the 
station  building  was  carried  out  by  the  architects, 
Shepley,  Rutan  &  CooHdge,  while  the  mechanical 
features,  including  the  engines,  boilers,  coal-han- 
ling  apparatus,  steam  and  Avater-piping  systems, 
etc.,  were  laid  out  by  Sargent  &  Lundy,  consulting 
engineers  to  the  Chicago   Edison  company. 


That  we  can  send  a  message  to  a  planet  is  certain. 
That  we  can  get  an  answer  is  probable.  Man  on 
earth  is  not  the  only  being  in  God's  great  system 
of  worlds  that  is  in  possession  of  a  mind." 

The  inventor  sees  no  reason  why  communication 
cannot  be  opened  in  a  comparatively  short  time 
with  either  Mars  or  Venus,  or  perhaps  both,  and 
suggests  an  electrical  vibratory  method  of  signal 
service. 


Power  Development  on  the  Snake  River. 

The  Trade  Dollar  Consolidated  Mining  company 
has  in  course  of  construction  a  power  plant  at 
Swan  Falls  on  the  Snake  River,  in  Idaho,  to  op- 
erate its  mines  and  mills  at  Silver  City.  The  site 
selected  is  near  an  island,  and  a  concrete  dam 
has  been  built  on  one  side  of  the  island  and  a  crib 
dam  on  the  other  side.  All  the  material  for  the 
concrete,  except  the  cement,  was  found  on  the 
spot,  and  it  is  stated  that  much  of  the  gravel  used 
ran  $1  in  gold  a  cubic  yard.  There  are  installed 
four  72-inch  McCormick  turbines,  which  will  fur- 
nish 750  horsepower  each,  with  a  17-foot  head. 
They  will  be  belted  to  Westinghouse  two-phase 
generators  of  300  kilowatts'  capacity  each,  delivering 
power  at  5,00  volts.  The  transmission  voltage  will 
be  20,000.  T.  T.  Johnston  of  Chicago  is  consulting 
hydraulic  engineer  for  the  company  and  L.  B.  Still- 
well  of  New  York  is  the  consulting  electrical  engi- 
neer. The  company  has  been  spending  about  $50,- 
000  a  year  for  steam  power,  and  the  new  plant 
will  undoubtedly  effect  a  great  saving. 


FIG.   14.       NEW   POLYPHASE   PLANT    OF   THE   COMMONWEALTH    ELECTRIC    COMPANY.— VIEW   IN    HYDE  PARK  SUB-STATION. 


Chicago  Electrical  Association. 

The  regular  meeting  of  the  Chicago  Electrical 
association  was  held  in  its  rooms  in  the  Monadnock 
block  on  the  evening  of  January  4th.  The  new 
ofiEicers  were  installed  and,  in  the  absence  of  the 
president,  Vice-president  Harold  Almert  presided  at 
the  meeting.  The  paper  of  the  evening  was  pre- 
sented by  Albert  Scheible,  his  subject  being  "Pop- 
ular Notions  as  Hindrances  to  Electrical  Progress." 
He  spoke  of  many  of  the  commonly  accepted  theo- 
ries in  regard  to  the  nature  and  action  of  electricity 
and  contradicted  the  popular  idea  that  electricity  is 
still  in  its  infancy.  His  paper  proved  to  be  a  very 
interesting  one  and  was  discussed  briefly  by  the 
members  present.  Harold  Almert,  the  retiring 
treasurer,  reported  57  members  in  the  association 
and  that  the  finances  were  in  good  condition.  The 
meeting  closed  with  a  short  discussion  on  what 
should  be  done  to  increase  the  interest  in  the  so- 
ciety and  its  meetings.  At  the  meeting  of  the  as- 
sociation on  January  i8th,  Mr.  Almert  will  present 
a  paper  on  "Standardization  of  Arc  Lamps." 
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The  Fifty-sixth  and  Wallace  street  plant  of  the 
Commonwealth  Electric  company  of  Chicago,  de- 
scribed at  some  length  in  this  issue,  is  an  excel- 
lent example  of  modern  central-station  practice. 
In  the  general  design  of  this  three-phase  system 
the  company  has  wisely  looked  ahead  to  the  future 
needs  of  the  large  territory  covered  and  has  not 
only  made  provision  for  distribution  by  means  of 
sub-stations  to  the  thickly  populated  and  distant 
sections  of  Hyde  Park  and  South  Chicago,  but 
has  also  planned  a  station  that  can  readily  be  in- 
creased   to    nearly    twice    its    present    capacity    of 
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1,400  kilowatts,  and  which  ultimately,  by  practically 
duplicating  the  station,  may  be  made  to  provide 
a  total  of  10,000  horsepower.  Of  special  interest 
in  the  equipment  of  the  station  are  the  use  of 
4,150-voIt  alternators,  the  splitting  up  of  the  three- 
phase  current  into  single-phase  components  to 
utilize  the  single-phase  feeders  already  erected,  and 
the  installation  of  a  switchboard  that  is  probably 
as  near  perfection  in  such  features  as  interchange- 
ability  and  extension  of  panels,  convenience  for 
operation,  safety  to  attendants  and  avoidance  of 
fire   risk  as   could  be  built  at  the  present  day. 


From  a  number  of  sources  the  Western  Elec- 
trician has  received  flattering  expressions  of  ap- 
proval of  its  Twentieth  Century  Souvenir  Number 
of  last  week.  These  complimentary  references  to 
the  design  and  execution  of  this  special  issue  are 
gratifying,  and,  without  attempting  to  return  a 
separate  message  of  thanks  to  each  one  of  the 
many  friends  who,  by  letter  or  personal  assur- 
ance, have  made  pleasant  reference  to  the  New 
Years  number,  we  can  assure  them  that  all  their 
kind   words   are   appreciated. 


Whether  municipal  corporations  have  the  right 
to  enforce  the  removal  of  the  poles  and  wires  of 
electrical  companies  from  the  streets  of  cities  is  an 
old  question,  but  one  that  is  continually  recurring. 
It  has  lately  come  up  in  Denver  and  in  Indianapolis, 
and  is  always  of  interest  and  importance.  A  cor- 
respondent of  the  Western  Electrician  has  lately 
had  occasion  to  look  up  the  law  on  the  subject  in 
the  state  of  Indiana  and  he  finds  that  the  poHce 
power  with  which  municipal  corporations  are  in- 
vested clothes  such  corporations  with  authority  to 
regulate  the  use  of  streets  by  electrical  companies. 
The  acts  of  Congress  in  relation  to  post  roads  do 
not  impair  the  police  power  of  the  state  or  its  mu- 
nicipalities, for  all  rights  are  acquired  subject  to  that 
power.  The  police  power  of  a  state  is  very  broad 
and  comprehensive.  However,  it  is  by  no  means 
unlimited. 

Where  the  consent  of  a  municipality  is  made  a 
condition  precedent,  the  city  may  usually  impose 
conditions  which  amount  to  more  than  mere  police 
regulations.  Thus,  it  may  not  only  designate  the 
route,  the  location  of  poles  and  wires,  and  the  hke, 
but  it  may  also,  in  many  instances,  exact  conditions 
as  the  price  of  its  consent  far  more  onerous  than 
it  would  have  any  right  to  prescribe  as  mere  police 
regulations  where  its  consent  was  not  required  or 
after  it  had  once  been  given. 

A  city  invested  with  local  control  of  the  public 
ways  may  regulate  the  use  of  such  ways  by  electric 
companies,  and  may,  it  seems,  within  limits,  change 
the  mode  of  use,  although  it  may  entail  a  large  ex- 
pense on  the  companies.  It  has  been  contended  that 
a  city  cannot  arbitrarily  require  a  change  in  the 
location  of  poles,  wires  or  other  appliances,  but  it 
is  difficult  to  say  what  can  be  considered  an  arbitrary 
exercise  of  power,  for  there  can  be  no  doubt  that 
under  the  police  power  such  a  corporation  may 
compel  changes  to  be  made  v/henever  necessary  to 
promote  the  public  welfare,  and  to  a  very  great  ex- 
tent the  city  authorities  must  be  the  judges  of  what 
is  required  by  the  public  welfare.  It  has  been  held 
that  although  a  city  corporation  may  grant  to  an 
electric  company  the  right  to  use  the  street,  either 
by  authorizing  poles  and  wires  to  be  placed  upon 
or  over  the  surface  of  the  street,  or  by  requiring 
wires  to  be  carried  underground,  it  cannot  authorize 
such  a  use  as  will  divert  the  streets  from  the  use 
for  which  they  were  primarily  intended.  But  the 
authority  of  a  city,  where  not  restricted  by  statute, 
to  license  the  use  of  its  streets  by  electrical  compa- 
nies or  companies  of  a  similar  nature,  is  asserted  by 
many  cases;  and  the  mode  in  which  such  companies 
may  use  the  streets,  provided  their  character  as  pub- 
lic ways  is  not  destroyed,  is,  as  a  rule,  a  matter  to 
be  determined  by  the  city  authorities  in  the  exer- 
cise of  a  sound  discretion. 

As  an  illustration,  a  city  can  require  guard  wires 
to  be  put  up  by  an  existing  company  at  places  where 
safety  requires  them.  The  Legislature  may  require 
existing  companies  to  place  their  wires  underground, 
and  a  city  may  do  likewise,  at  least  where  they  have 
not  already  been  authorized  to  be  strung  overhead. 
It  is  said  by  a  recent  text-writer  (Keasbey  on  "Elec- 
tric Wires,"  second  edition,  section  66)  that  where 
wires  have  once  been  properly  put  up  overhead 
with  municipal   consent,   they   cannot   be   disturbed 
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by  the  municipality.  But,  according  to  the  better 
reason  and  authority,  a  municipality  having  the 
usual  police  powers  and  authority  over  its  streets 
may,  in  the  absence  of  anything  to  the  contrary, 
require  existing  companies  to  place  wires  under- 
ground whenever  the  public  welfare  and  safety  rea- 
sonably require  that  they  should  be  so  placed. 
Courts  have  held  that  a  city  may  require  a  change 
in  the  location  of  poles,  may  prohibit  the  suspen- 
sion of  electric  wires  over  buildings  and  close  to  the 
roof,  may  require  splices  on  wires,  may  require  a 
proper  kind  of  pole,  and,  in  general,  may  make  such 
reasonable  regulations  for  the  use  of  electric  wires 
and  poles  as  the  public  welfare  and  safety  may  re- 
quire. 

But  the  police  power  of  a  city  is  not  unlimited  by 
any  means,  and  while  rights  to  use  streets  for  elec- 
tric wires  and  poles  are  taken  subject  to  that  power, 
neither  the  state  nor  its  municipalities  can  destroy 
contract  and  vested  rights  by  improper  regulations 
and  enactments  under  the  guise  of  the  exercise  of 
such  power.  It  is  generally  held  that  a  right  granted 
by  a  city,  by  ordinance,  for  a  valuable  consideration, 
constitutes  an  irrevocable  contract,  at  least  where  it 
is  accepted  and  acted  upon  by  the  grantee  and  money 
is  expended  upon  the  faith  thereof.  In  such  cases  the 
vested  right  and  obligation  of  the  contract  cannot 
be  materially  impaired  by  attempting  to  withdraw 
the  consent  of  the  city,  or  imposing  other  conditions 
not  contemplated  by  the  contract,  or  not  properly 
police  regulations. 


The  report  that  the  Erie  Telegraph  and  Tele- 
phone company  has  passed  into  the  control  of  the 
Bell  people  is  of  great  interest,  although  it  is  to 
be  remembered  that  it  is  only  a  report  as  yet. 
The  position  of  the  Erie  company  in  the  telephone 
field  is  a  peculiar  one.  It  is  and  always  has  been 
a  Bell  company  in  the  sense  that  it  is  compelled 
to  use  the  Bell  apparatus  exclusively  in  the  ex- 
tensive exchange  companies  comprised  within  its 
system.  But  in  another  sense  the  Erie  company 
has  been  an  independent  company  for  many  years. 
Long  before  the  Independent  movement  had 
reached  important  proportions  the  Erie  company 
had  cut  loose  from  the  American  Bell  company  to 
the  extent  that  the  parent  company  was  only  a 
minority  holder  of  its  stock.  This  was  true  of 
only  a  few  of  the  Bell  licensee  companies,  and 
the  fact,  in  conjunction  with  Mr.  Glidden's  ener- 
getic management,  gave  the  Erie  company  great 
prestige.  In  February  of  last  year  the  Inde- 
pendents rejoiced  to  learn  that  the  important  Erie 
company  had  passed  under  the  control  of  the  Tele- 
phone, Telegraph  and  Cable  company — a  corpora- 
tion in  which  some  large  financiers  were  interested 
and  which,  while  shrouded  in  considerable  mys- 
tery, was  believed  to  be  non-Bell  if  not  anti- 
Bell  in  its  sympathies  and  affiliations.  It  must  be 
confessed  that  the  change  of  control  brought  no 
great  change  in  the  competitive  conditions  in  the 
states  of  Michigan  and  Wisconsin,  where  the  ac- 
tivity of  comparatively  small  but  simon-pure  Inde- 
pendent companies  has  been  particularly  notice- 
able. Some  of  the  Independents  in  those  states 
asserted  that  competition  became  even  more  viru- 
lent after  the  T.  T.  C.  company,  as  it  may  be 
called,  for  brevity,  secured  control  of  the  Erie 
system.  Nevertheless,  the  T.  T.  C.  company  was 
represented  at  the  Cleveland  convention  of  the 
Independent  telephone  men  last  June.  The  situa- 
tion was  thus  a  perplexing  one.  The  Erie  coiu- 
pany  was  a  Bell  coiupany  and  yet  not  a  Bell  com- 
pany, while  few  pretended  to  know  just  what  the 
T.  T.  C.  company  proposed  to  do.  Now  comes 
the  report  that,  by  skillful  financial  manipulation, 
the  Bell  people  have  secured  control  of  a  majority 
of  the  stock  of  the  Erie  company,  and  that  nine 
of  the  old  directors  have  resigned,  while  the 
T.  T.  C.  interests  have  been  compelled  to  re- 
linquish a  block  of  the  Erie  stock  said  to  amount 
to  $10,000,000.  The  exact  proportion  of  truth  in 
this  report  may  not  be  stated  at  this  writing;  but 
the  complications  of  the  telephone  business  of  the 
United  States  are  so  involved  and  far-reaching 
that  one's  capacity  for  surprise  at  anything  that 
may  happen  has  been  considerably  yji^ii'shed. 
One  thing  is  certain:  The  Independents  have  done 
and  are  doing  a  great  and  useful  work  in  extend- 
ing and  popularizing  the  use  of  the  telephone,  and 
it  is  not  likely  that  their  activities  will  be  seriously 
curtailed  for  some  time  to  come. 
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Northwestern    Electrical    Association. 

The  ninth  annual  convention  of  the  Northwestern 
Electrical  association  will  be  held  in  the  Hotel 
Pfister,  Milwaukee,  next  week  Qanuary  l6th,  17th 
and  iSth).  Secretary  T.  R.  Mercein  has  been  in- 
defatigable in  preparing  an  attractive  programme 
and  announces  several  valuable  papers  and  other 
interesting  features.  The  events  of  each  day  have 
been  arranged  as  follows: 

Wednesday  Morning,  January  i6th. 

Convene  at  11:30  a.  ra.  Roll-call.  Reading  of 
minutes  of  previous  meeting.  Annual  address  by 
President  Norcross.  Report  of  Mr.  Mercein,  the 
secretarj'  and  treasurer. 

Wednesday  Afternoon. 

Appointment  of  nominating  and  membership 
committees.  Applications  for  membership.  R.e- 
ports  of  standing  committees.  Reports  of  special 
committees  other  than  nominating  committee. 
Miscellaneous   business. 

Paper— "The  Rate  Question,"  by  Henry  L.  Do- 
hertv,    Denver,    Colo.     Discussion. 

Paper — "Practical  Line  Construction,"  by  L.  W. 
Burch,  Madison,  Wis.     Discussion. 
Wednesday  Evening. 

Theater  part.v.  Those  desiring  to  attend  are 
requested  to  assemble  in  Convention  Hall  at  7:30 
p.  m. 

Thursday  Morning. 

Questions  and  answers. 

Paper — "Svnchronous  Converters,"  by  Professor 
W.  E.  Goldsborough,  Purdue  University.  Discus- 
sion. 

Paper — "The  Series  Incandescent-lightmg  Sys- 
tem of  the  Future."  by  P.  D.  Wagoner,  Schenectady, 
N.  Y.     Discussion. 

Thursday  Afternoon. 

Report  of  nominating  committee.  Election  of 
officers.  „ 

Paper — "Education  of  Central-station  Employes, 
by  T'rofessor  D.  C.  Jackson,  University  of  Wiscon- 
sin.    Discussion. 

Thursday  Evening. 

Annual  banquet.  Those  desiring  to  take  part  are 
requested  to  assemble  in  Convention  Hall  at  8:30 
p.  m. 

Friday  Morning. 

Unfinished  business.     Adjournment. 

The  main  party  from  Chicago  will  go  on  the 
Chicago,  Milwaukee  and  St.  Paul  railroad,  leaving 
this  city  on  Wednesday  next  at  9  a.  ni.  James 
Wolff  of  320  Dearborn  street  is  chairman  of  the 
committee  having  the  local  transportation  arrange- 
ments in  charge.  

The  members  of  the  association,  with  many 
other  friends,  will  deeply  sympathize  with  Mr. 
Pliny  Norcross,  the  president  of  the  organization, 
whose  wife  died  on  December  28th  at  the  family 
home  in  Janesville,  Wis.  Mrs.  Norcross  was  58 
years  of  age,  and  was  born  in  Johnstown,  N.  Y. 
She  met  her  future  husband  at  Milton  Academy 
in  Rock  County.  Wis.,  where  both  were  stu- 
dents. After  Mr.  Norcross'  service  in  the  war, 
in  i86s.  the  young  people  were  married,  and 
their  home  in  Janesville  was  thereafter  a 
haven  of  rest  and  domestic  enjoyment  for  the 
"busy  man  of  affairs.  Four  children  were  born  to 
this  union,  grew  up  to  maturity  and  survive  their 
mother.  Frederic  F.  and  John  V.  Norcros5_  are 
practicing  lawyers  in  Chicago.  Edward  P.  is  a 
student  in  the  medical  department  of  Northwestern 
University,  and  Mrs.  George  A.  Mason,  the  only 
daughter,  is  also  a  resident  of  this  city.  Mrs.  Nor- 
cross was  a  woman  of  lovely  character,  and  her 
death,  to  the  devoted  husband  especially,  came  as 
a  great  shock. 


Lacombe  Franchise  Litigation, 

In  the  suit  brought  by  Mrs.  Lillie  C.  Ames  against 
the  Lacombe  Electric  company  of  Denver,  the 
company  filed  a  demurrer,  claiming  that  the  plaintiff 
had  not  sufficient  interest  to  bring  suit  and  alleging 
that  the  bill  did  not  state  facts  to  justify  a  cause 
for  action.  The  demurrer  has  been  overruled,  and 
Judge  .Allen  of  the  District  Court  states  that  the  state 
law  provides  that  a  taxpayer  may  bring  suit  against 
the  usurper  of  a  public  privilege  in  case  the  district 
attorney  refuses  to  do  so.  As^the  case,  comes  under 
this  provisipn,  the  first  contention  in  the  demurrer 
is  invalid.  The  law  also  provides  that  when  a  bill 
is  passed  by  any  authorized  board  it  must  be  adver- 
tised for  at  least  five  days  before  its  passage,  and. 
further,  that  if  the  bill  is  amended  by  some  other 
board,  it  shall  be  returned  to  the  board  in  which 
the  bill  originated,  to  be  passed  with  that  amend- 
ment The  complaint  alleges  that  although  the  bill 
was  advertised  for  five  days,  one  of  the  days  was 
a  Sunday,  so  that  only  four  days  of  publication 
could  be   legally   counted.    This,   it   is   contended. 


made  the  passage  of  the  bill  illegal  and  consequently 
void.  Further,  it  was  charged  that  a  resolution  was 
passed  by  the  Board  of  Supervisors,  which  consti- 
tuted an  amendment  to  the  bill,  and  as  this  was  not 
returned  to  the  Board  of  Aldermen  for  reconsidera- 
tion, this  allegation,  if  proved,  would  invalidate  the 
franchise. 

It  should  be  noted  that  Judge  Allen's  decision 
on  the  demurrer  relates  only  to  the  right  of  the 
plaintiff  to  bring  suit,  and  is  in  no  sense  decisive 
of  the  merits  of  the  questions  involved. 


Something     About    the    Illinois     Tele- 
phone   Company's   Tunnel. 

In  the  course  of  its  investigations  into  the  prob- 
lem of  quicker  mail  handling  in  Chicago  a  com- 
mittee consisting  of  Postmaster  Gordon  and  Cap- 
tain West,  superintendent  of  railway-mail  service, 
elicited  some  interesting  facts  about  the  tunnel 
and  plans  of  the  Illinois  Telephone  and  Telegraph 
company  of  Chicago.  The  committee's  object  was 
to  consider  the  tunnel  system  in  connection  with 
the  carriage  of  the  mails;  but  as  the  Illinois  com- 
pany, after  a  great  initial  flourish  of  trumpets,  had 
apparently  fallen  into  a  comatose  state,  something 
authoritative  about  its  plans  and  prospects  will  be 
of  interest  to  the  readers  of  the  Western  Electrician. 
What  follows  is  from  the  official  report  of  the 
committee. 

The  possibility  of  securing  underground  electric- 
car  connection  between  the  depots  having  been 
suggested  to  the  committee  in  connection  with 
the  tunnel  now  being  constructed  by  the  Illinois 
Telephone  and  Telegraph  company,  the  postmaster 
and  the  secretary  of  the  committee  spent  an  even- 
ing inspecting  the  tunnel.  They  entered  the  shaft 
near  Madison  street  and  Fifth  avenue,  and,  de- 
scending 35  feet,  examined  the  tunnel,  which  runs 
from  the  alley  south  of  Madison  street  to  La  SaUe 
street,  and  north  and  south  on  La  Salle  street, 
between  Madison  and  Monroe  streets.  The  tunnel 
is  shaped  like  a  horseshoe,  being  eight  feet  at  the 
highest  point  and  five  feet  at  the  widest  point. 

Mr.  A.  G.  Wheeler,  president  of  the  company,  was 
asked  on  this  occasion  to  attend  a  meeting  of  the 
committee  and  furnish  whatever  information  he 
could  as  to  the  probability  of  the  tunnel  being 
available  for  the  transportation  of  mails. 

On  the  evening  of  October  23d  [1900]  Mr. 
AVheeler  attended  a  meeting  of  the  committee,  and 
w^as  accompanied  by  Mr.  G.  W.  Jackson,  engineer 
of  the  company.  There  were  present,  besides  the 
chairman  of  the  committee.  Superintendent  Cahill^ 
Mr.  George  L.  Lavery  and  Mr.  W.  R.  Kerr  of  the 
Batcheller  Pneumatic  Tube  company. 
The  following  information  was  elicited: 
Postmaster  Gordon:  In  the  first  place,  Mr. 
Wheeler,  I  understand  the  name  of  your  company 
to  be — 

Mr.  Wheeler:  The  Illinois  Telephone  and  Tele- 
graph company,  incorporated  under  the  laws  of 
Illinois,  and  possessing  franchises  from  the  City 
Council  for  the  construction  of  tunnels  under  the 
principal  streets  in  the  business  center  of  the  city. 
You  have  seen  a  portion  of  the  tunnel. 

Postmaster:  Yes;  Mr.  Cahill  and  I  have  been 
in  the   tunnel. 

Mr.  Cahill:  Does  the  ordinance  permit  anything 
besides  telephones  and  telegraphs? 

Mr.  Wheeler:  Yes;  mails  and  newspapers,  be- 
sides telephone  and  telegraph  business. 

Mr.  Cahill:  That  clears  up  the  matter.  Will  it 
admit  pneumatic  tubes? 

Mr.  Wheeler:  The  ordinance  says  by  electricity 
or  otherwise. 

Postmaster:  About  how  much  of  the  tunnel  is 
constructed? 

Mr.  Wheeler:  Six  shafts.  We  calculate  to  finish 
this  district  in  four  months,  the  tunnels  and  the  lat- 
erals. We  still  have  11  miles  of  tunnel  in  the  busi- 
ness district  and  branches  under  the  main  river 
and  the   North  Branch. 

Mr.  Cahill:  What  are  the  prospects  of  complet- 
ing the  II   miles? 

Mr.  Wheeler:     About  the  first  of  July  the  work 
will  be  done. 
-     Mr.    Cahill:    The    11    miles? 

Mr.  Wheeler:     Yes,  sir. 

Postmaster:  What  will  you  cover  in  the  business 
district,  and  how  far  south? 

Mr.  Wheeler:  South  to  Twelfth  street,  west  to 
Halsted    street,    and    north    to    Chicago    avenue. 

Mr.  Cahill:  In  other  words,  it  will  practically 
connect  all  the  stations  and  railroad  depots  in  the 
downtown  district? 

Mr.   Wheeler:    Yes,  sir. 

Postmaster:     What  is  the  size  of  the  tunnel? 

Mr.  Wheeler:  Eight  feet  high,  six  feet  wide- 
horseshoe    shape. 

Postmaster:  And  is  about  the  center  of  the 
principal  streets?  . 

Mr.  Wheeler:  Is  in  the  center,  running  north 
and  south  and  east  and  west. 

Postmaster:  You  contemplate  going  under  what 
streets  in  order  to  cross  the  river? 

Mr  Wheeler:  I  would  not  care  to  say.  but  we 
will  also  go  under  the  South  Branch  and  the  main 

Postmaster:  How  many  feet  is  the  tunnel  below 
the  surface? 


Mr.  Wheeler:  Thirty-five  feet  under  the  streets 
and  about  60  feet  below  the  river. 

Mr.  Cahill:  That  is  a  pretty  steep  grade,  is  it 
not? 

Mr.  Wheeler:  No;  we  begin  at  Market  street  and 
come  out  at  Clinton  street. 

Mr.  Cahill:  Have  you  any  plan  in  mind  for 
handling  the  mail  in  bulk — that  is,  in  pouches? 

Mr.  Wheeler:  We  have  avoided  mentioning  much 
about  this,  as  we  have  thought  best  tc  first  get 
our  tunnel  ready  for  business  and  then  come  in 
and  bid  for  work.  We  thought  wc  would  handle  the 
mail  as  now  handled,  in  pouches.  We  expect  to 
be    ready   for    business    about  June    or  July,    1901. 

Mr.  Cahill:  Will  any  portion  of  the  tunnel  be 
available  before  July  1st?  t 

Mr.  Wheeler:  For  messenger  service  about  the 
first  of  May,   I  think. 

Postmaster:     Could  you  bid  on  this  service? 

Mr.  Wheeler:  We  have  taken  a  long  time,  as 
we  think  four  months  a  long  time,  and  have  said 
July,  but  you  understand,  of  course,  that  there  is 
a  lot  of  work  in  the  tunnel  after  the  tunnel  itself 
is  finished. 

Postmaster;  How  would  you  connect  with  de- 
pots? 

Mr.   Wheeler:     What    do  you  mean? 

Postmaster:  How  would  you  get  the  mail  up 
from  the  tunnels? 

Mr.  Wheeler:  It  would  come  up  through  the 
laterals;  that  is  the  method  of  distribution  from 
the  tunnel.  If  we  had  tubes  it  would  come  up  in 
the  tubes.  If  we  had  cars  it  would  come  up  in  the 
elevators.  We  have  detailed  plans,  but  are  not  in 
a  position  to  submit  them  now. 

Mr.  Cahill:  Might  you  not  make  good  time  with 
the  car  in  the  tunnel  and  then  lose  it  in  getting 
the  car  up  and  down? 

Mr.  Wheeler:  We  are  now  running  cars  in  our 
tunnels  and  handling  400  or  500  in  eight  hours. 
We  handle  all  our  dirt  between  eight  o'clock  at 
night  and  five  in  the  morning,  which  is  all  handled 
in  these  cars.  I  would  like  to  say,  Mr.  Gordon, 
that  a  talk  at  this  time  is  not  what  would  be  desired, 
as  it  is  not  our  time  to  do  the  talking.  We  are 
preparing  to  come  in  as  a  bidder.  We  are  not 
looking  for  a  subsidy,  but  to  do  the  work.  We  ex- 
pect to  meet  any  requirements  or  not  get  the  work. 
We  will  do  it  in  schedule  time  anyway. 

Postmaster:  Now,  Mr.  Wheeler,  you  have  had 
more  or  less  experience  in  matters  of  this  kind; 
what  is  your  opinion  of  the  size  of  pneumatic  tube 
really  practicable  or  available  for  transporting  mail? 

Mr.  Wheeler:  I  do  not  think  that  is  a  fair  ques- 
tion to  ask  me,  as  it  is  largely  a  matter  of  opinion. 
My  own  opinion  is  that  a  36-inch  tube  is  practicable 
and  feasible,  and  can  be  operated  successfully.  But 
there  may  be  better  methods  of  doing  this  work 
than  by  tubes. 

Postmaster:  I  suppose  the  largest  tube  now  in 
operation  is  the  eight-inch,  or  is  there  one  larger? 

Mr.  Wheeler:  The  12-inch  is  the  largest  in  this 
country.  I  think  there  are  larger  on  the  other  .side, 
but  I  would  not  state  for  a  positive  fact.  There  is 
here  in  operation  a  30-inch  tube  on  private  work 
about  a  mile  and  three-quarters  long,  in  Burlington, 
N.J. 

Postmaster:     What  kind  of  pipe  is  that? 

Mr.   Wheeler:     Cast-iron  pipe. 

Postmaster:    What  is  the  size  of  the  tube? 

Mr.  Wheeler:     I  should  say  30  inches  in  diameter. 

Postmaster:  You  say  it  is  about  a  mile  and  a 
half  long? 

Mr.  Wheeler:  I  understand  it  is  between  a  mile 
and  a  half  and  three-quarters. 

Mr.  Kerr:  This  30-inch  tube  you  speak  of  has 
been  in  for  several  years,  has  it  not? 

Mr.  Wheeler:     Over  four  years. 

Mr.   Kerr:     It  is  not  a  practical  line? 

Mr.  Wheeler:     No. 

Mr.  Kerr:     Merely  experimental? 

Mr.  Wheeler:     Yes. 

Postmaster:  Mr.  Wheeler,  have  you  given  any 
thought  to  the  way  in  which  mails  could  be  handled? 
Mr.  Wheeler:  Yes;  we  have  detailed  plans;  but 
I  would  not  care  to  submit  them.  We  have  nothing 
experimental.  As  a  corporation  we  think  it  best 
to  complete  our  tunnels  and  come  in  and  bid.  If 
we  can  get  the  work  we  will. 

Mr.  Cahill:  This  system  might  solve  the  inter- 
depot  question,  leaving  the  matter  of  inter-station 
exchange  an  open  one. 


Electric  Railways  in  Mexico. 

The  electric  railways  in  the  city  of  Mexico  are 
being  rapidly  extended.  Three  important  suburban 
lines  and  one  city  circuit  are  already  in  operation 
and  giving  good  service.  Another  extensive  loop 
through  the  central  and  western  part  of  the  city, 
connecting  the  railway  stations,  will  be  opened  early 
this  year.  AH  the  suburban  lines  carry  first  and 
second-class  cars,  with  an  apartment  for  freight, 
which  is  a  great  convenience  there,  as  suburban  de- 
livery is  not  generally  practiced  by  mercantile 
houses.  The  suburban  lines  sell  commutation  tick- 
ets for  passenger  service. 


A  movement  is  on  foot  to  build  an  electric  road 
between  Paris,  111.,  and  Clinton,  Ind.  Congress- 
man Andrew  J.  Hunter  of  Paris  is  said  to  be  behind 
the  project 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


The  Telephone  in  Railroad  Service.' 

By  E.  a.  Chexerv. 

Within  the  last  10  years  the  telephone  situation, 
so  far  as  it  has  had  to  do  with  the  handling  of  the 
general  business  of  a  railroad,  has  undergone  some- 
what of  a  revolution,  and  w'hile  the  limit  of  its  use- 
fulness has  not  by  any  means  been  reached,  such  a 
stride  is  being  made  as  serves  to  startle  those  who 
are  not  directly  in  the  van  of  progress. 

Experiments  have  been  made  within  the  past  few 
years  in  the  direction  of  utilizing  jointly  telegraph 
wires  for  telephonic  purposes,  and  this  has  reached 
such  a  stage  as  to  warrant  the  statement  that,  within 
certain  limits,  this  can  and  is  being  done.  The  writer, 
early  in  this  year,  carried  on  a  conversation  by  tele- 
phone over  an  iron  wire  between  Chicago  and  Au- 
rora, a  distance  of  37  miles,  which  w'as  being  used 
at  the  time  as  a  telegraph  wire,  and  the  slight  noise 
due  to  induction  was  far  from  being  annoying. 
Within  the  past  few  months  several  of  the  larger 
railroads  have  been  considering  the  advisability  of 
substituting  the  telephone  for  the  transmission  of 
orders  in  the  movement  of  trains,  and  that  an  ad- 
vance in  this  method  will  be  made  in  the  near  future 
there  is  not  the  question  of  a  doubt. 

The  old  plan,  and  it  is  Still  in  use  by  many  roads, 
was  to  build  and  equip  a  private  line  running  be- 
tween the  contracting  agent  and  the  local  freight. 
Then  other  lines  from  the  local  freight  to  various 
yard  offices,  adding  additional  telephones  to  the 
most  convenient  line  as  new  offices  were  opened, 
and  the  results  inevitably  were  lines  carrying  from 
six  to  10  busy  stations,  full  of  annoyances  and  lack 
of  privacy  such  a  system  only  affords.  As  the  busi- 
ness grew  it  was  impossible  to  conduct  it  with  any 
degree  of  satisfaction,  for  the  reason  that  where  so 
many  offices  were  on  one  line  the  service  was  of 
necessity  subject  to  censure,  because  someone  would 
often  leave  the  receiver  off  in  searching  for  informa- 
tion, and  the  other  several  offices  would  be  tied  up 
as    completely    as    though    the    line    had    broken. 

A  telephone  service,  to  give  the  best  results  possi- 
ble, should  be  one  connecting  every  office  that  may 
have  business  with  another.  It  should  not  be  the 
policy  of  the  company  to  install  only  as  few  instru- 
ments as  they  actually  can  get  along  with,  but  rather 
to  provide  sufficient  equipment  of  this  character  to 
take  care  of  every  possible  condition  arising  in  the 
daily  routine  of  business.  The  freight  office,  as  a 
starter,  should  not  be  so  limited  in  its  telephone  fa- 
cilities as  to  invite  censure  from  the  busy  merchant, 
for  this  is  surely  the  result  when  he,  alter  repeated 
efforts  to  raise  the  office  named,  each  time  is  given 
the  busy  signal.  Possibly  your  competitor's  tele- 
phone at  the  time  happens  to  be  resting,  and  the 
merchant,  in  his  exasperation,  cultivates  a  new 
friend. 

The  contracting  agent,  like  the  local  freight, 
should  also  be  able  to  render  as  satisfactory  service 
by  telephone  as  though  a  personal  call  was  made 
at  the  office,  for  the  busy  man  has  no  time  to 
squander  without  reason,  and  here  again  should 
ample  facilities  he  provided.  The  contracting  agent 
and  the  local  freight,  in  their  dealing  with  the  pub- 
lic, must  now  be  equipped  with  information  and 
data  which,  if  not  directly  at  hand,  is  obtainable  on 
short  notice.  To  insure  this  the  telephone  service 
must  be  extended  to  the  various  offices,  junction 
points  and  yards  where  are  located  yard  clerks, 
yardmasters  and  others  interested  in  freight  move- 
ments. 

Other  departments  must  not  be  forgotten  in  the 
provision  for  rapid  communication.  Telephones 
should  be  in  the  roundhouse,  in  the  shops,  office 
of  the  car  inspector,  the  telegraph  office,  yardmas- 
tcr's  offices,  and  if  the  service  to  be  covered  in- 
cludes passenger  stations,  the  station  master,  ticket 
and  baggage  agent,  information  bureau  and  other 
such  offices  must  be  brought  into  close  touch. 

The  new  plan  contemplates  a  separate  exchange 
for  the  exclusive  care  of  the  class  of  business  I 
have  referred  to.  this  exchange  to  be  centrally 
located,  with  lines  running  to  the  various  offices  in 
the  territory,  enabling  any  one  office  to  communi- 
cate with  any  other  with  scarcely  an  instant's  loss 
of  time.  Such  a  plan  is  all  right  so  far  as  it  goes, 
but  it  is  yet  too  narrow  in  its  scope.  At  terminal 
points  where  the  interchange  of  freight  is  heavy 
between  any  two  or  more  roads  there  should  be 
provided  such  facilities  as  will  enable  the  repre- 
sentatives of  one  road  to  communicate  with  those 
of  another,  and  the  telephone  offers  a  solution^  if 
its  fullest  use  is  obtained.  Out  of  a  number  of  in- 
stances, I  might  call  attention  to  the  following 
where  such  a  system  would  be  of  value  if  it  ex- 
tended to  all  roads. 

A  delivery  of  20  cars  is  made  by  a  road  we  will 
call,  for  short,  the  B.  N.  railway,  to  the  yards  of  the 
U.  T.  D.  railway  for  movement  on  a  fast  freight 
due  to  leave  shortly  after  the  cars  reach  the  lattei 
road's  yard.  Two  of  these  cars  are  found  to  be  un- 
accompanied by  waybills,  and  in  the  natural  order 
of  things  they  would  be  swntched  out  for  a  later 
train,  while  the  remaining  number  go  on.  If  proper 
facilities  obtained  the  yard  clerk  would  be  notified 
of  the  shortage,  and  the  bills  cither  hurried  over  by 
messenger  or  copies  telephoned,  in  order  that  the 
cars  might  proceed  without  sufTering  a  delay.     Not 
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only  would  unnecessary  switching  be  prevented  in 
such  a  case,  but  the  claim  department  would  be 
saved   another   bunch    of    correspondence. 

Take  another  case,  and  one  that  has  grown  to  be 
a  daily  occurrence.  The  elevator  representatives 
about  the  closing  hour  place  their  orders  for  cars 
for  to-morrow's  loading  and  go  home,  expecting 
to  find  the  order  filled  when  they  come  around  in 
the  morning.  In  order  that  the  empties  may  be 
gathered  up,  your  car  clerk,  in  direct  touch  with  all 
yards,  places  his  orders  to  cover  such  cars  as  are 
in  his  possession,  and  then  makes  his  requests  on 
connecting  roads  for  such  cars  as  are  needed. 
These  orders  are  now  handled  between  one  road 
and  another  usually  by  telegraph,  and  it  often  occurs 
that  they  are  left  hanging  on  the  telegraph-table 
hook  all  night,  because  of  lack  of  telegraph  facili- 
ties, and  reach  their  destination  too  late  to  accom- 
plish the  original  purpose.  It  is  obvious  that  if 
3'our  car  clerk  was  able  to  place  his  orders  direct 
with  the  car  clerk  of  your  connection  instead  of 
through  the  hands  of  at  least  two  operators  and 
messengers  between  them  and  the  operating  desks, 
the  results  would  be  different,  and  your  clerk  would 
go  home  knowing  that  his  wants,  at  least,  were 
known  by  those  concerned. 

Waybill  corrections — and  this  class  of  telegrams 
has  grown  with  the  increased  business — might  better 
be  handled  by  telephone  than  by  telegraph,  with  a 
positive  understanding  between  the  parties  inter- 
ested. We  all  know  of  cases  of  a  message  started 
to  a  connection  directing  the  changing  of  way- 
bill, cither  its  destination,  weight,  rate  or  amount, 
and  later  on  found  the  message  had  becoine  lost, 
strayed  or  stolen,  or,  more  likely,  "bulled,"  through 
reading  of  bad  copy,  or  because  of  being  handled 
by  "ham"  operators,  and  found  afterward  the  freight 
to  which  the  message  referred  had  been  delivered, 
and  the  correction  could  not  then  be  made. 
The  writer  claims  that  the  amount  of  telegraphing 
between  agents  of  connecting  lines  in  the  satne  city 
is  beyond  all  reason  or  warrant.  It  is  not  only  ex- 
travagantly expensive,  but  often  unsatisfactory,  and 
burdens  the  telegraph  wires  to  the  detriment  of 
other  important  work  that  the  telegraph  field  is  pre- 
sumed to  cover. 

The  ideal  service,  then,  is  the  exchange.  There  is 
perhaps  no  large  city  in  the  United  States  so  favor- 
ably situated  as  St.  Louis  for  the  carrying  out  of 
such  a  plan  as  I  would  suggest,  from  the  fact  that 
the  roads  all  are  located  close  together.  We  will 
take,  for  instance.  East  St.  Louis,  where  the  freight 
offices  of  12  roads  are  located  on  the  river  front 
within  a  radius  of  one  mile.  Locate  an  exchange 
at  the  east  pier  of  the  Eads  bridge,  or  some  point 
in  the  immediate  neighborhood  which  would  be 
about  midway  between  the  roads  named.  Into  this 
exchange  run  wires  from  telephones  in  each  of  these 
freight  offices  and  such  yard  offices  as  are  required. 
On  the  west  side  of  the  river  possibly  two  ex- 
changes may  be  needed,  one  in  the  northern  part 
and  another  in  the  southern  part  of  the  city,  each 
taking  care  of  the  district  in  its  immediate  neigh- 
borhood. Having  these  railroad  exchanges  and 
connecting  them  with  each  other  by  trunk  lines, 
we  have  the  ideal  system,  and  once  adopted,  no  one 
will  ever  recommend  displacing  it  by  the  old  sys- 
tem. 

To  illustrate  the  subject  better,  I  may  mention 
the  telephone  system  of  the  New  York,  New  Haven 
and  Hartford  railroad.  This  includesone  exchange 
wherein  something  like  50  stations  in  the  Boston 
building  and  quite  as  many  more  outside  are  cared 
for.  Another  exchange  takes  care  of  the  station 
departments,  ticket  agent,  baggage  rooms,  gates, 
etc.,  while  other  exchanges  are  located  in  the  Boston 
and  Albany  office,  South  Boston,  and  at_  certain 
towers,  etc.  Nor  does  the  system  stop  with  Eos- 
ton.  They  have  exchanges  at  Providence.  New 
Haven  and  several  in  New  York,  and  are  connected 
by  long-distance  wires  with  all  stations  from  Boston 
to  New  York,  and  with  trunk  lines  between  each 
exchange  and  the  local  city  exchange  of  the  city 
through  which  their  road  runs.  The  general  man- 
ager or  other  officer  in  his  office  with  this  nerfect 
system  is  enabled  to  transact  business  with  any 
general  or  subordinate  officer  at  any  of  the  stations 
the  entire  length  of  the  road. 

The  Pennsylvania  system  has  also  a  system  of 
telephone  exchanges  between  New  York  and  Pitts- 
burg, all  of  which  are  connected  with  each  other 
by  trunk  lines. 

To  be  up  to  date  a  great  deal  of  the  work  now 
done  by  telegraph  must  hereafter  be  done  by  tele- 
phone, and  railroad  companies  at  large  points  must 
iiave  better  facilities  than  they  have  heretofore  had. 


Illinois  Telephone  Association. 

An  important  meeting  of  the  Illinois  Telephone 
association  is  announced  for  February  6th  at  2:30 
p.  m.  at  Champaign,  111.  An  interesting  progi'amme 
is  promised,  including  a  number  of  papers,  and  it  is 
stated  that  the  meeting  is  for  the  purpose  of  con- 
sidering business  of  importance  to  all  Independent 
telephone  interests  for  the  benefit  of  the  telephone 
companies  in  Illinois,  and  that  little  or  no  associa- 
tion business  will  be  brought  forward.  All  Inde- 
pendent concerns  in  the  state  are  urged  to  send 
representatives. 


Telephone  News  from   the  Northwest. 

The  contract  departments  of  the  Northw-estcrn 
Telephone  Exchange  company  in  Minneapolis  and 
St.  Paul  were  abolished  on  January  1st,  in  common 
with  those  in  all  the  offices   of  the   Erie  system. 

The  Wisconsin  Telephone  company  has  made 
overtures  to  the  city  of  Marshfield,  Wis.,  for  ad- 
rnission  to  the  city.  The  council  refused  admis- 
sion unless  the  company  would  confine  its  business 
to  toll  business  only.  The  local  exchange  at  Marsh- 
field  is  owned  by  the  business  men  there,  who  felt 
that  the  entrance  and  competition  of  the  Wisconsin 
company  would  mean  the  extinction  of  their  busi- 
ness. The  company  sought  to  set  its  poles 
into  the  city  without  permission,  but  the  poles  were 
mysteriously  chopped  down  in  the  night.  Before 
the  company  could  raise  them  the  city  had  an  in- 
junction to  prevent  their  being  set.  The  Wisconsin 
company  is  now  ready  to  enter  Marshfield  and  con- 
fine  itself   to    a  toll    business. 

The  new  telephone  system  of  the  Northern  Pacific 
railway,  which  is  to  supersede  the  telegraph,  is  not 
to  be  used  for  public  service,  except  in  cases  of 
great   emergency. 

The  Western  Electric  Telephone  company  has 
extended  its  wires  to  Bricelyn  and  Frost,   Minn. 

In  order  to  adjust  the  estate  of  F.  B.  Fobes  at 
Albert  Lea,  Minn.,  the  local  telephone  system  will 
be   sold  at  public  auction  on  January  17th. 

The  Zenith  Telephone  company  of  Duluth,  Minn., 
an  Independent  company,  has  1.330  instruments 
connected.  Before  the  day  of  competition  the  local 
Bell    company   never   exceeded   750. 

A  local  company  has  been  formed  in  Prescott, 
Wis.,  to  establish  a  telephone  exchange. 

The  Fox  River  Valley  Telephone  company  has 
rushed  work  on  its  toll  line  between  Appleton,  Wis., 
and  Kaukauna,  the  work  being  done  within  two 
weeks. 

The  gross-earnings  tax  paid  the  state  of  Minne- 
sota by  telephone  companies  for  1900  amounts  to 
$25,450.73.  which  is  something  in  excess  of  the  pre- 
vious year.  Forty-five  companies  were  included  on 
the  tax  lists.  The  Northwestern  Telephone  Ex- 
change company  paid  the  bulk  of  the  tax,  $18,669.08. 
The  Mississippi  Valley  Telephone  company  paid 
$512-30. 

George  McNaughton  succeeds  B.  B.  Mason  as 
manager  of  the  Northwestern  Telephone  Exchange 
company  at  St.  Cloud,  Minn. 

The  Wisconsin  Telephone  company  will  erect  an 
exchange  building  in  La  Crosse.  Wis.,  in  the  spring. 
It  will  be  three  stories  high,  and  built  of  brick. 

The  Nevada  Mutual  Telephone  company  of  Ne- 
vada, Iowa,  has  204  subscribers.  The  concern  began 
business   in  August,    iSgg,  with   80  subscribers. 

The  Iowa  Telephone  company  has  amended  its 
capital   stock  and   doubled  it.   making  it  $4,000,000. 

The  British  Coliunbia  Telephone  company  will 
connect  Vancouver  and  Victoria,  B.  C,  by  telephone 
cable.  The  cable  will  cost  $100,000  and  the  com- 
pany   is    now    considering   several    routes. 

The  Iowa  Telephone  companv,  at  Des  Moines, 
has  asked  an  injunction  against  the  county  treasurer 
to  restrain  him  from  selling  its  property  for  taxes. 
The  company  denies  that  the  county  has  authority 
to  levy  any  taxes  against  its  property. 

The  Rocky  Mountain  Bell  Telephone  company 
plans  to  extend  its  toll  lines  to  Billings,  Mont., 
next   season,   from    Big  Timber. 

Crow  Bros,  are  arranging  to  extend  their  toll  line 
into  Iowa  City.  Iowa,  paralleling  the  line  of  the 
Johnson  County  Telephone  company.  Crow  Bros, 
operate  about  50  miles  of  line  in  the  southwestern 
part  of  the  county  and  in  Iowa  and  Washington 
counties.  The  Mutual  Telenhone  company  expects 
to  retaliate  by  building  to  Oxford,  to  compete  with 
Crow  Bros. 

The  City  Council  of  Waupaca.  Wis.,  has  repealed 
the  franchise  of  the  Badger  Telephone  company 
and  ordered  its  poles  and  wires  removed  from  the 
streets. 

The  exchange  at  Brighton,  Iowa,  has  begun  giv- 
ing night  service.  It  has  51  connections  in  Brighton 
and  II  in  the  country. 

George  Hudson,  Jr.,  is  building  a  line  from  Brit- 
ton,  S.   D.,  to  Burch. 

SuDcrintendent  Skolsky  of  Eau  Claire.  Wis.,  for 
the  Wisconsin  Teleohone  company,  has  had  his  ter- 
ritory enlarged.  The  section,  including  Wausau. 
Stevens  Point,  Grand  Rapids  and  Merrill,  which 
has  been  hitherto  under  the  charge  of  the  Milwaukee 
office,  is  now  under  Mr.  Skolsk3^ 

The  East  Wisconsin  Teleohone  company  seeks 
to  secure  connection  with  the  Sheboygan  County 
Telephone  companv's  lines   at  Sheboygan,  Wis. 

R. 

Ohio  Telephone  Notes. 

The  Central  Union  Telephone  companv  is  ar- 
ranging to  enlarge  its  quarters  at  Mansfield  and 
imorove  its  facilities  for  handling  business.  A  new 
switchboard  was  put  in  some  time  ago.  and  it  is  no\y 
about  loaded  up,  there  being  something  over  1,100 
subscribers.  An  addition  will  probably  be  made  to 
this  board.  The  offices  of  the  gas  comoanv  in  the 
Bird  building  have  been  leased  and^  will  be  used 
fnr  the  offices  of  the  manager,  cashier  and  clerks. 
The  long-distance  toll  station  will  also  be  in  this 
departipent,  and  sound-proof  booths  will  be  put  in. 
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The  offices  vacated  by  the  business  office  will  be 
used  by  the  chief  inspector  and  foreman.  The  other 
rooms  will  be  arranged  to  accommodate  the  new 
apparatus  that  may  be  put  in. 

Sixty-five  men  are  now  quartered  at  Mansfield, 
working  on  the  east  and  west  line  of  the  United 
States  Telephone  company.  The  greater  part  of 
the  line  between  Ashland  and  Mansfield  is  com- 
pleted. A  Zanesville  paper  says  that,  in  spite  of 
the  fight  against  the  United  States  Telephone  com- 
pany by  the  city  authorities,  the  line  is  now  com- 
pleted into  the  town  and  as  soon  as  the  switching 
apparatus  is  installed,  the  city  will  have  long-dis- 
tance service  with  all  the  Independent  exchanges 
in  Ohio.  The  company  built  around  the  corpora- 
tion line  for  some  distance  and  then  entered  the 
town  over  private  property.  The  line  crosses  High 
street,  but  no  poles  have  been  erected.  The  office 
will  be  located  at  England  Bros.'  office. 

E.  M.  Boynton  will  have  charge  of  construction 
of  the  lines  of  the  Central  District  and  Printing 
company  in  Ohio,  as  well  as  in  Pennsylvania.  It 
is  said  that  the  Central  Union  Telephone  company 
will  build  a  line  from  Hudson  to  Twinsburg,  to 
accommodate  several  persons  there  who  wish  to 
become  subscribers.  The  line  will  extend  from 
there  to  Macedonia  and  Northfield,  and  on  into 
Cleveland. 

George  S.  Walton  of  Salem  has  been  made  gen- 
eral manager  of  the  new  Stark  County  Telephone 
company  at  Canton.  He  said  a  few  days  ago  that 
work  on  the  plant  would  be  begun  within  a  short 
time.  He  wishes  first  to  connect  up  Canton  and 
Alliance  and  Canton  and  Massillon.  He  said,  fur- 
ther, that  it  is  the  intention  to  connect  every  town 
in  the  county  with  this  system  as  soon  as  possible. 

The  Warren-Niles  Telephone  company  now  has 
T.400  subscribers.  The  last  year  has  been  a  very 
prosperous  vear  with  the  company. 

The  Columbiana  County  Telephone  company,  Sa- 
lem, has  issued  a  new  and  complete  directory,  which 
has  been   distributed   among  the  subscribers. 

At  a  meeting  of  the  Cincinnati  Telephone  com- 
panv's  directors,  held  a  few  days  ago,  President 
G.  N.  Stone  made  a  very  gratifying  report.  Since 
July  the  increase  in  the  number  of  subscribers  has 
been  2.01S.  which  is  the  greatest  period  of  growth 
the   company  has  ever  shown. 

A  Logan  paper  says  that  J.  F.  Engle,  superintend- 
ent of  the  eastern  division  of  the  Ohio  Central 
telephone  lines,  has  had  his  jurisdiction  extended 
over  the  western  division,  as  well.  O.  M.  C. 


Indiana  Telephone  Items. 

Indianapolis.  Januarv  7. — The  telephone  service  is 
rapidly  increasing  in  Day  County.  The  nlan  is  for 
each  farmer  subscriber  to  build   one  mile_  of  line. 

A  train-disoatching  system  is  to  be  put  in  opera- 
tion on  the  Union  Traction  company's  lines  between 
Indianapolis.  Anderson  and  Muncie  by  means  of  the 
telephone.  The  conductors  will  carry  receivers  that 
can  be  attached  to  wires  suspended  every  half  mile 
from  the  overhead  teleohone  wires. 

The  Cherubusco  Truth  has  entered  upon  the  nine- 
teenth 3-ear  of  its  publication,  in  its  own  building, 
with  a  modern  plant.  The  paper  owns  over  ^o  miles 
of  telet>hone  line,  constructed  at  a  cost  of  S4l50o. 
The  editor  gathers  news  by  telephone  from  all  over 
the  county. 

Indianapolis  has  entered  into  contract"^  for  the 
year  with  the  Central  Union  and  the  New  Telephone 
companies  for  teleohone  service  to  cost  $1,800.  Of 
this  amount  the  Central  Union  gets  $1,038  and  the 
New  company,  $762.  P. 


Erie  Company  Said  to  be  Controlled  by 
Bell  Interests. 

The  Erie  Telegraoh  and  Telephone  company  an- 
nounces that  it  will  issue  $7.^00.000  in  one-year 
notes  bearine  five  per  cent,  interest,  to  ^  meet  a 
floating  indebtedness  of  S6.cco.noo  coming  dup 
within  the  next  eight  months.  This  issue  is  said 
to  be  necessitated  at  this  time  because  last  summer 
the  Erie  company  increased  its  dividend  rate  from 
four  to  five  oer  cent.,  instead  of  providinsr  for  the 
pa^-ment  of  its  floating  indebtedness.  It  is  under- 
stood th^t  the  issue  will  bp  financed  by  thp  Old 
Colony  Trust  companv  of  Boston  on  behalf  of  a 
bankers'  syndicate,  and  thst  in  order  to  a'-ccmplish 
this  it  was  necessary  for  the  Telephone.  Telea^ranh 
and  Cable  Comnany  of  America  to  part  with  a  large 
part  of  its  holdinsrs  of  Erie  Telegraph  and  Tele- 
nhone  stock,  which  are  said  to  have  amounted  to 
$10,000,000. 

Advices  from  New  York  and  Boston,  dated  Jan- 
uary loth.  indicate  that  an  imoortant  change  has 
taken  place  in  the  affairs  of  the  Erie  company.  For 
instance,  the  New  York  corresoondent  of  the  Chi- 
cago Tribune  says:  "The  Bell  Telephone  comnany 
has  secured  control  of  the  Erie  Telegraph  and  Tele- 
phone companv.  The  purchase  has  been  made 
through  the  Old  Colony  Trust  comnany  of  Bos- 
ton, which  will  take  the  $7,500,000  five  oer  cent 
notes  issued  by  the  Erie  Telegraph  and  Telephone 
company." 

The  Associated  Press,  in  a  digatch  from  Boston, 
gives   these   details: 

An  upset  in  the  diretcorate  of  the  Erie  Telegraph 
and  Teletihone  company,  as  agreed  upon  when 
the  Old  Colony  Trust  company  of  this  city  under- 


took to  finance  the  company's  debt  last  week, 
occurred  at  to-day's  meeting  of  directors.  No  less 
than  nine  of  tlie  old  members  of  the  board  retired, 
and  their  places  were  filled  by  representatives  of 
the  Old  Colony  Trust  companj',  Kidder,  Peabody 
&  Co.  and  others,  who  are  interested  in  the  finan- 
cial plan  that  has  been  consummated. 

No  changes  were  made  in  the  executive  officers, 
Charles  J.  GHdden  of  Lowell  continuing  as  presi- 
dent, with  the  likelihood  of  remaining  as  such  for 
a  time,  although  it  has  been  asserted  that  he  will 
retire  at  a  future  date.  Nearly  all  of  the  stock 
called  for  under  the  trust  agreement  has  been  de- 
posited, and  the  adjustment  of  the  Erie  company's 
financial  difficulties  is  in  a  fair  way  to  be  completed. 

Just  what  action  the  Old  Colony  Trust  company 
will  take  toward  the  sub-companies  is  not  yet 
known,  suspension  of  construction  work  on  the 
plant  of  the  Michigan  Telephone  company  having 
been  ordered  last  Saturday.  Orders  to  suspend 
work  of  the  same  character  on  the  plants  of  the 
other  sub-companies  have   also  been   issued. 

The  Erie  stockholders  met  yesterday  and  ratified 
the  plan  which  to-day  was  carried  to  its  finality., 
such  as  mortgaging  the  property,  providing  for  the 
existing,  debt  and  approving  the  agreement  with 
the  Postal  Telegraph  company  of  Texas  for  the 
joint  use    of  the   companies. 


Competition   in  the    Fox    River  Valley. 

The  Fox  River  Valley  Telephone  company  (In- 
dependent) is  promoting  a  telephone  system  which 
shall  operate  in  opposition  to  the  Wisconsin  Tele- 
phone company  in  the  Fox  River  Valley,  includ- 
ing the  cities  of  Appleton,  Neenah,  Menasha  and 
Kaukauna.  In  answer  to  the  argument  set  forth 
By  the  Independent  promoteis  in  this  territory,  the 
Wisconsin  Telephone  company  has  issued  a  re- 
markable circular  letter  to  its  patrons,  setting  forth 
reasons  why  they  should  stand  by  the  old  com- 
pany and  not  sign  contracts  for  telephones  from 
the  Fox  River  company.  The  letter  in  full  is  as 
follows : 

Our  attention  is  directed  to  a  recent  circular  by  the  promo' ers 
of  an  opposition  telephone  system  for  the  Fox  River  Valley, 
wherein  stress  is  laid  upon  the  beneficence  of  a  "heme  institu- 
tion" organized  (ostensibly)  for  the  purpose  of  relievinK  the  in- 
duatries  of  ytjur  several  cities  from  the  oppressions  of  the  Wis- 
consin Telephone  company. 

Just  what  these  oppressions  are.  and  just  what  good  purpose 
will  be  served  by  a  compeiine  system  in  the  cities  of  Appleton, 
Neenah  and  Menasha  and  Kaukauna,  is  a  matter  of  immediate 
concern  to  those  by  whom  the  burden  of  a  second  system  of  tele- 
phones must  be  borne.  The  circular  recite?,  among  other  things, 
that  "'The  time  has  come  when  the  telephone  in  the  residence 
i9i  a  necessity— not  a  luxury  ;  and  that  prices  will  be  fixed  so  low 
that  you  cannot  afford  to  keep  house  without  one." 

Is  the  necessity  for  a  second  company,  then,  a  question  of 
rates,  or  that  we  lack  enterprise,  and  have  failed  to  serve  you 
competently? 

The  answer  to  the  first  question  is :  We  have  been  supplyine  to 
Appleton  and  Neenah  a  perfectly  competent  party-line  service 
at  the  rate  of  S2  per  month  for  business  and  Sr  for  residences, 
and  in  the  smaller  places,  as  low  as  Si  for  business  and  75  cents 
for  residences. 

As  to  the  latter  proposilion,  we  beg  to  submit  our  large  invest- 
ments in  keeping  pace  with  both  your  local  and  outside  require- 
ments, and  that  we  have  enabled  you,  by  reason  of  the  one-min- 
ute basis,  to  do  go  per  cent,  of  your  toll  business  at  one-third  of 
the  cost  of  former  charges.  Further,  we  have  proposed  to  re- 
lieve the  cities  of  Appleton  and  Neenah  of  our  overhead  plant 
in  their  main  centers,  and  we  stand  ready  to  make  this  invest- 
ment as  soon  as  permission  is  granted. 

Your  prejudices  against  the  "monopoly"  are  being  appealed 
to  in  support  of  the  movement,  but,  it  strikes  us,  the  old-time 
bueaboo  loses  its  terrors  under  our  present  schedule  of  rates; 
and  we  venture  to  add,  there  are  some  monopolies  not  wholly 
prejudicial  10  the  communities  they  serve.  Ttie  telephone  serv- 
ice, however,  that  best  serves  must  in  the  very  nature  of  things 
be  a  monopoly ;  and  whether  it  be  the  Wisconsin  company  or  an- 
other, it  is  merely  a  question,  in  the  end,  of  the  survival  of  the 
fittest. 

We  maintain  that  a  dual  system  of  telephones  in  cities  de- 
pendent, from  the  nature  of  their  industries,  on  the  broadest 
facilities,  cannot  survive,  except  as  a  double  tax  and  as  an 
insufferable  nuisance  to  its  victims. 

A  second  company,  it  is  true,  by  irs  inferior  service  and  facili- 
ties, would  be  enabled  to  serve  many  at  a  somewhat  lower  rate. 
On  the  other  hand,  we  provide,  for  the  advantage  of  the 
majority,  a  switching  system  that  comprehends  25,000  stations 
within  this  state  alone. 

In  connection  with  the  exchanges  between  this  city  [Milwau- 
keej  and  Appleton,  and  vital  to  them,  we  operate  as  follows: 
Twelve  pairs  of  copper  wires  to  Oshkosh,  11  pairs  between 
Oshkosh  and  Neenah  and  Mena'ba.  and  13  pairs  between 
Neenah  and  Menasha  and  Appleton.  These  lines  are  auxiliary 
to  the  exchange  business — indispens^^ble  to  it — and  represent  in 
this  direction  alone  an  investment  of  $125,000. 

The  value  of  a  telephone  service  is  in  direct  proportion  to  the 
nnraber  of  connections,  and  it  is  out  of  the  question  that  any- 
thing short  of  these  facilities  can  permanently  serve  the  needs 
of  the  Fox  River  Valley.  Your  neighboring  city  of  Oshkosh,  with 
like  commercial  requirements,  wrestled  with  this  beneficent 
problem  for  four  years.  We  beg  to  refer  you  to  our  patrons  in 
that  citv  for  the  true  inwardness  of  telephone  compelition,  and 
refer  the  promoters  of  the  Fox  River  Valley  scheme  to  Ihe 
original  owners  of  that  plant  as  to  Ihe  profits  in  the  enterprise. 
For  a  period  of  nearly  five  years  the  business  men  of  that  city 
were  obliged  to  retain  both  telephones,  and  paid  to  each  com- 
pany S30  per  year,  or  at  the  rate  of  S6o  per  year,  as  against  our 
former  rate  of  S3 6. 

We  beg  to  sabmit  that  a  service  adequate  to  your  needs  can- 
not be  successfully  conducted  at  lower  rates  than  we  now  charge, 
and  ask  that  you  weigh  these  questions  before  signing  their  con- 
tracts. 

In  answer  to  this  letter  A.  L.  Hutchinson,  sec- 
retary of  the  Fox  River  Valley  Telephone  com- 
pany and  also  of  the  Little  Wolf  River  Telephone 
company,  addressed  a  letter  to  the  public  of  the 
Fox  River  Valley,  under  date  of  January  8th,  con- 
taining the  following  pertinent   statements: 

"We  know  what  the  profits  of  the  owners  of  the 
Independent  Telephone  company  in  Oshkosh  were 
for  the  five  years  that  company  was  in  operation 
These  profits  were  over  100  per  cent,  on  the  origi- 
nal investment.  We  also  know  that  after _  five 
years'  experience  with  two  telephone  companies  in 
the  city  of  Oshkosh  the  vast  majority  of  telephone 
patrons  in  that  citv  were  so  disappointed  when  the 
local  company  sold  out  to  the  Wisconsin  Tele- 
phone company  last  March  that  within  90  days 
thereafter  the   Little  Wolf  River  Telephone  com- 


pany secured  a  franchise  and  had  written  contracts 
for  over  450  telephones  in   that  city. 

"We  also  know  that  within  the  last  two  years  the 
city  of  Fond  du  Lac  has  been  invaded  by  the  Little 
Wolf  River  Telephone  company,  and  whereas  the 
people  of  that  city  had  telephone  connection  with 
less  than  200  subscribers  and  mostly  on  party  lines, 
to-day  they  are  served  by  the  Little  Wolf  River 
Telephone  company  with  over  560  connections,  on 
single  metallic  circuits  except  where  otherwise 
ordered,  and  at  one-third  less  the  cost  before  the  In- 
dependent company  entered  that  city. 

"The  facts  speak  for  themselves.  And  superior 
service,  at  fahr  rates,  is  the  secret  of  the  great  suc- 
cess of  the  Independent  telephone  movement 
throughout  the  United  States." 


A  Village  Telephone  System. 

In  connection  with  telephone  work  now  under 
way  in  Will  and  Kane  counties  in  this  state  a  com- 
plete and  convenient  telephone  system  for  a  small 
village  has  recently  been  installed  by  the  North- 
western Telephone  company  at  Kanevilie,  III.  The 
town,  with  a  population  of  less  than  100  inhabitants, 
is  the  center  of  one  of  the  richest  farming  communi- 
ties in  the  state,  and  the  excl^ange  opened  with 
more  than  50  subscribers  within  a  radius  of  less 
than  three  miles.     Ralph  Dauberman  is  the  manager 


A    VILLAGE    TELEPHONE    SYSTEM. 

of  the  new  exchange,  and,  with  J.  W.  Dauberman, 
was  instrumental  in  procuring  its   establishment. 

The  plant  is  of  metallic  construction  throughout 
and  is  equipped  with  Stromberg-Carlson  divided- 
circuit,  central  checking  instruments.  The  central 
office  of  the  exchange,  which  is  placed  in  the  gen- 
eral store,  is  provided  with  a  cabinet  telephone,  di- 
vided-circuit switchboard,  as  shown  in  the  illustra- 
tion. A  subscriber  ringing  the  central  office  on  any 
of  the  party  hues  throws  the  drop  at  the  switch- 
board, but  does  not  ring  any  of  the  bells  on  the 
line.  When  the  attendant  calls  a  subscriber,  one- 
half  of  the  telephones  on  that  line  will  ring.  Direct 
connection  can  be  made  from  this  exchange  to  any 
of  the  Independent  exchanges  in  the  state. 

This  company  has  also  installed  exchanges  at 
Aurora,  JoHet  and    Elgin. 


Telephone  Relay  Story  from  Ohio. 

James  Houlehan,  an  inventor  of  some  note  at 
Toledo,  has  announced  that  he  has  discovered  a 
plan  of  making  a  repeater  that  will  carry  telephonic 
messages  any  distance  that  may  be  desired.  He 
says  that  he  has  also  invented  a  duplexing  machine 
that  will  answer  the  needs  of  all  companies  in  that 
respect.  Mr.  Houlehan  asserts  that  he  has  been 
made  a  good  offer  for  his  inventions  by  the  Erie 
Telegraph  and  Telephone  company,  but  that  he  has 
refused  and  will  not  take  less  than  a  million  each 
for  the  inventions.  It  is  said  they  will  be  tested  by 
representatives    of  the    Central    Union    company. 


MANUFACTURERS     AND    DEALERS. 

The  Telephone  Company  of  America  of  Wash- 
ington, D,  C,  has  been  incorporated  for  $5,000,- 
000,  to  manufacture  telephones  and  telephone  sup- 
plies and  to  operate  machine  shops  and  foundries. 

The  American  Toll  Telephone  company  of  Cleve- 
land, manufacturer  of  high-grade  automatic  pay 
stations,  has  just  placed  on  the  market  an  apparatus 
w^hich  possesses  distinct  points  of  merit.  The  pay- 
station  device  is  entirely  mechanical  in  its  operation, 
thus  doing  away  with  the  use  of  electrically  operated 
mechanism.  This  company  manufactures  both  local 
and  long-distance  pay  stations,  its  No.  2  long- 
distance apparatus  being  made  to  take  up  little 
room  by  attaching  to  the  wall.  The  No.  i  appa- 
ratus for  local  five-cent  service  is  said  to  be  espe- 
cially noteworthy,  as  it  is  impossible  to  insert  any- 
thing but  the  regular  five-cent  piece  in  the  instru- 
ment. The  American  companj^'s  machines  have 
been  adopted  by  the  United  States  Telephone  com- 
pany and  are  protected  by  patents  in  this  and  for- 
eign countries. 
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Clinton  E.  Woods  Automobiles. 

The  Clinton  E.  Woods  automobiles,  as  manu- 
factured by  Woods,  Waring  &  Co.  of  Chicago,  are 
the  latest  production  of  Mr.  Woods  in  the  auto- 
mobile world  and  have  been  designed  mechanically 
and  electrically  and  in  their  carriage  construction 
so  as  to  abandon  many  of  the  old  ideas.  These 
radical  departures,  however,  have  been  made  only 
after  a  most  careful  analysis  of  the  conditions  to 
be  met,  compared  with  means  with  which  to  meet 
them. 

The  motors  have  been  greatly  changed  in  their 
design  and   construction,   to   meet  the  fluctuating 
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probable    improvement    in    style,    operation,    con- 
venience  and  comfort. 

^  The  road  buggy  illustrated  in  the  accompanying 
side  and  front-end  views  is  handsome  and  original 
and  has  been  designed  after  a  long  series  of  studies 
to  produce  at  a  moderate  price  a  carriage  which 
should  have  the  appearance  of  a  vehicle  twice  its 
actual  cost.  It  has  every  comfort  of  a  full-size 
stanhope,  inasmuch  as  it  is  provided  with  a  37- 
inch  seat,  which  easily  accommodates  two  people. 
Its  racy,  rakish  appearance  will  appeal  to  all  true 
lovers  of  automobile  sports,  business  or  pleasure. 
The   total   weight  is    1,100  pounds.     The   manufac- 


January  12,  1901 

Rubber  in  Guatemala  and   Mexico. 

A  consular  report  from  Guatemala  treats  of  the 
cultivation  of  rubber  in  that  region.  Consul-gen- 
eral James  J.  McNally  gives  figures  concerning  the 
initial  capital  required  to  start  such  a  plantation  and 
the  probable  returns.  He  states  that  a  plantation 
of  about  113  acres  planted  with  100,000  trees  will, 
when  about  seven  years  old,  yield  a  product  worth 
from  $100,000  to  $200,000  a  year.  He  estimates  the 
cost  of  the  land  at  about  $12,000,  and  says  that 
labor  is  very  cheap  and  that  after  the  trees  are 
planted   they   incur  practically  no   expense.     Sugar 


demands  for  power  made  by  an  automobile.  The 
ball  bearings  have  been  greatly  increased  in  size. 
The  power  requirements  are  provided  with  a  bat- 
tery that  works  on  a  five-hour  discharge  rate,  in- 
stead of  a  three-hour,  as  heretofore,  which  greatly 
lengthens  the  life  of  the  battery  and  increases  its 
efficiency. 

An  entirely  new  form  of  rear-axle  construction 
and  gearing  has  been  designed  to  give  the  necessary 
protection,  to  make  the  operation  noiseless,  and  to 
simplify  the  construction  of  the  supporting  parts 
of  the  carriage. 

The  construction  of  the  carriage  practically 
eliminates  what  is  known  as  a  running  gear,  inas- 
much as  no  iron  work  or  tubular  construction  of 
any  nature  is  used  between  the  axles  or  between 
them  and  the  body  except  the  flexible  springs,  and 
these  are  of  a  special  design  to  meet  the  require- 
ments put  upon  them.  A  new  combination  of 
brakes  has  been  provided,  which  gives  both  a  me- 
chanical brake  and  an  electric  brake,  and  an  entirely 
new  system  of  control  and  wiring  has  been 
adopted  that  eliminates  all  complexity  and  very 
materially  adds  to  the  general  efficiency  of  the  ve- 
hicle, while  the  carriage  part  of  the  vehicle  itself, 
it  is  believed,  can  truly  be  called  an  automobile 
without  being  a  misnomer. 

Four  wheels,  two  axles,  springs  and  a  body  con- 
stitute the  carriage  proper,  as  experience  has 
shown  that  flexibility  is  required  in  these  points; 
hence  the  entire  absence  of  a  mass  of  tubular  or 
iron  construction  purposed  for  a  useless  rigidity. 
Simplicity  in  the  motive  power  and  protection  in 
its  transmission  are  necessary  for  permanency  of 
adjustment  and  insurance  of  durability.  These 
points  arc  obtained  in  the  Clinton  E.  Woods  auto- 
mobile by  a  solid  rear  axle  and  one  motor,  in 
which  all  gearing,  of  whatsoever  nature,  is  encased, 
and  by  thus  being  made  an  integral  part  of  the 
motor  is  given  absolute  protection  from  dust  and 
water. 

An  automatic  controller  handle  operates  all  the 
various  speeds  and  also  operates  both  the  electrical 
and  two  mechanical  brakes,  the  mechanical  brakes 
being  applied  directly  to  the  wheels  by  a  very 
powerful  friction  device.  The  electrical  brake  is 
an  electrical  arrangement  which  operates  without 
friction  and  by  means  of  which  the  longest  hills 
can  be  coasted  at  a  moderate  speed  without  the 
wear,  tear  and  trouble  incident  to  friction  brakes. 
The  two  mechanical  brakes  are  supplied,  however, 
for  emergencies. 

The  narrow  front-wheel  tread  enables  the  steer- 
ing to  be  accomplished  by  a  new  combination  that 
makes  the  vehicle  respond  instantly  to  the  slightest 
pressure  of  the  steering  lever  and  also  gives  a 
genuine  automobile  appearance.  The  automobiles 
have  purposely  been  designed  with  a  longer  wheel 
base  than  anything  heretofore  built  to  make  them 
ride  easier  and  give  more  foot  room  in  getting  in 
and  out.  The  mud  guards  afford  full  protection 
to  the  operator  from  muddy  streets  and  the  tops 
are  provided  with  side  curtains  and  rain  aprons 
for  inclement  weather.  The  even  distribution  of 
weight  on  the  wheels  and  the  extremely  low  center 
of  gravity  permits  quick  manipulation  with  safety 
and  comfortable  riding,  even  on  rough  roads.  In 
short,  these  automobiles  have  only  been  designed 
after  a  long  experience  that  has  pointed  out  every 
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turers  claim  it  will  run  40  miles  on  one  charge  of 
the  batteries  on  a  hard,  level  road,  and  will  climb 
anything  up  to  a  20  per  cent,  grade. 


McMullin  Gasoline  Engine. 

The  McMullin  Motive-power  and  Construction 
company  of  Chicago  believes  it  has  reached  a  state 
of  development  worthy  of  notice  in  its  isolated  elec- 
tric-lighting and  vehicle-charging  set.  The  motive 
power  of  this  unit  is  supplied  by  a  two-cylinder 
hydro-carbon  or  gasoline  high-grade  engine  of  the 
type  illustrated  in  the  accompanying  cut.  The  two 
cylinders  are  in  a  horizontal  position  on  either  side 
of  the  crank  shaft  and  perfectly  balance  the  engine 
in  weight  and  in  power  generation.  They  sub- 
stantially do  away  with  vibration,  at  least  to  such 
an  extent  that  these  engines,  from  two  to  10  horse- 
power, can  be  safely  set  on  a  good  floor  without 
a  specially  prepared  foundation.  The  fuel  is  fed  to 
the  carbureter  by  a  pump,  the  carbureter  being 
supplied  with  an  overflow  valve  and  conductor,  thus 
regulating  accurately  the  quantity  of  gasoline  used. 
The  fuel  mixture,  properly  governed,  passes  from 
the  carbureter  to  the  explosion  chamber,  where  it 
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cane,  coffee,  cocoa  and  other  products  may  be 
rEiised  on  the  same  land,  and  will,  it  is  said,  pay  ex- 
penses while  the  rubber  trees  are  maturing.  If  these 
figures  are  correct,  the  opportunities  presented  will 
attract  investors,  and  a  substantial  production  of 
rubber  may  be  looked  for  from  Guatemala  within  a 
few  years. 

Patents  have  been  taken  out  in  the  United  States 
and  Mexico  on  a  process  of  extracting  rubber  from 
the  hule  plant,  a  species  of  sage  brush,  which  grows 
in  the  mountainous  districts  of  Mexico  and  in  parts 
of  Texas,  Wyoming  and  Nebraska.  The  cost  of 
production  is   said  to  be  slight. 


Electrically  Driven  Blanking  Press. 

The  accompanying  illustration  shows  a  No.  92 
Toledo  punch,  direct  driven  by  a  Bullock  No.  N-136 
electric  motor.  The  motor  occupies  no  more  room 
than   the    driving  pulley   of  a   belt-driven  machine. 


M  MULLIN    GASOLINE    ENGINE. 

is  fired  by  an  electric  jump  spark.  The  make  and 
break  of  the  electric  current  is  sure  and  is  effected 
by  means  of  an  ingenious  device  operated  by  and 
on  the  outside  of  the  engine.  There  are  no  moving 
parts  inside  the  cylinder.  The  cylinder,  explosion 
and  compression  chambers  are  cast  in  one  piece 
and  are  entirely  surrounded  by  a  water  jacket  for 
cooling  purposes,  in  which  water  is  kept  in  con- 
stant circulation. 


It  is  estimated  that  200,000  incandescent  lamps,  re- 
quiring the  erection  of  400  miles  of  wire,  will  be 
used  in  illuminating  the  Court  of  Fountains,  Elec- 
tric Tower,  Esplanade  and  Plaza  at  the  Pan-Ameri- 
can Exposition.  Ninety-four  large-sized  search- 
lights will  be  placed  under  the  water  of  the  basin  of 
the  Court  of  Fountains  to  cast  colored  lights  on  the 
fountains  and  cascades. 


ELECTRICALLY    DRIVEN    BLANKING    PRESS. 

It  is  series-wound,  operates  at  240  revolutions  a 
minute,  and  at  this  speed  develops  four  horsepower. 
The  main  switch,  fuse  box  and  rheostat,  as  shown 
in  the  picture,  are  mounted  upon  a  board  fastened 
to  the  motor  support.  The  machine  is  compact  and 
powerful,  and,  being  electrically  equipped,  may  be 
set  upon  the  shop  floor  without  regard  to  line 
shafting,  a  feature  that  makes  it  possible  to  econo- 
mize greatly  in  floor  space.  The  motor  is  described 
in  bulletin  No.  35,  which  may  be  obtained  by  ad- 
dressing the  Bullock  Electric  Manufacturing  com- 
pany,  Cincinnati,  Ohio. 


The  Auburn  Electric  Railroad  company  has  been 
incorporated,  with  $50,000  capital  stock,  to  con- 
struct and  operate  electric  street  railways  in  Au- 
burn, Cal.  The  directors  are  A.  S.  Moore,  B.  F. 
Hartley,  J.   H.  Wills  and  P.  C.  Moore. 
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Steam  Turbines. 

Mr.  Francis  Hodgkinson  presented  a  paper  on 
"Steam  Turbines"  before  the  Engineers'  Society  of 
Western  Pennsylvania  in  Pittsburg  on  November 
20,  1900.  The  paper  gave  a  historical  treatise  of 
the  subject  and  dwelt  upon  the  principles  of  the 
de  Laval  turbine,  but  treated  especially  of  the 
construction  and  operation  of  the  Westinghouse- 
Parsons  steam  turbines,  with  the  building  of  which 
the  author  has  been  connected.  An  abstract  of  this 
interesting  paper  was  printed  in  the  Western  Elec- 
trician of  December  29th,  with  several  of  the  illus- 
trations. A  valuable  discussion  was  brought  out 
by  the  paper  and  most  of  the  remarks  are  given 
lierewith,  as  published  in  the  proceedings  of  the 
society: 

Mr.  Chester:  As  shown  in  Fig.  S  (Fig.  2,  page 
41S),  how  do  they  prevent  the  steam  passing  back- 
ward? It  has  got  to  have  some  clearance,  has  it 
not.  in  order  to  turn? 

Mr.  Hodgkinson:  There  is.  undoubtedly,  some 
leakage,  but,  as  I  stated,  the  leakage  is  small  in 
view  of  the  results  we  get. 

Mr.   Chester:     What  becomes  of  the   leakage? 

Mr.  Hodgkinson:  It  goes  into  the  exhaust  pipe. 
Suppose  that  piston  (C)  is  leaking  more  so  than 
the  others,  therefore  more  steam  will  pass  through 
there,  and  the  steam  will  leak  up  into  (F)  and  do 
work.  Of  course,  there  is  generally  some  leakage 
which  goes  into  the  exhaust  pipe. 

Mr.  Chester:  It  is  stated  that  you  require  14 
pounds  of  steam  per  electrical  horsepower.  In  the 
pumping  engine  they  have  got  it  down  below  11 
pounds  per  pump  horsepower.  How  does  that 
compare  with  electrical  horsepower? 

Mr.  Hodgkinson:  I  don't  know  what  efficiency 
of  transmission  is  used  in  a  pumping  plant.  They 
must   have  had   superheated  steam. 

Mr.  Chester:  I  think  the  average  was  80  per 
cent.  You  will  find  in  a  paper  read  by  Mr.  G.  H. 
Barrus,  before  the  New  England  Waterworks  as- 
sociation, December  14,  189S,  he  averages  up  the 
efficiency  of  five  different  engines  and  gets  about 
80  per  cent.  Some  of  them  had  superheated  steam 
and  some  did  not.  One  or  two  had  superheat. 
The  So  per  cent,  efiiciency  obtained  as  referred 
to  the  low-pressure  cylinder  or,  mean  effective  pres- 
sure referred  to  the  low-pressure  cylinder  divided 
by  the  theoretically  mean  effective  pressure  referred 
to  the  pressftjre  near  the  throttle  valve  and  the  ratio 
of  expansion  at  the  same  point.  In  the  same  paper, 
the  per  cent,  of  the  friction  of  these  engines  varies 
from  five  to  10  per  cent.  I  would,  however,  cite 
the  recent  test  of  the  engine  built  by  the  AUis 
people  for  the  city  of  Boston;  a  duty  of  178.6 
million  foot-pounds  was  obtained  for  each  1,000 
pounds  of  dry  steam  consumed,  no  superheat.  This, 
as  >ou  know,  is  equivalent  to  about  11. 2  pounds 
of  steam  per  pump  horsepower. 

Mr.  Hodgkinson:  Of  course,  superheat  adds 
very  much  to  the  efficiency.  I  think  a  first-class 
water  plant  should  have  more  than  80  per  cent. 

Mr.  Bole:  It  must  be  remembered  that  this  leak- 
age is  charged  up  against  the  engine. 

Mr.  Hodgkinson:  In  this  instance  as  soon  as  the 
steam  is  consumed  it  is  charged  against  the  horse- 
power produced. 

Mr.  Chester:  I  did  not  really  see  how  it  could 
be  accounted  for,  but  1  see  now  that  it  would  do 
some  work  passing  back. 

Mr.  Albree:     Does  the  machine  run  noiselessly? 

Mr.  Hodgkinson:  There  is  a  certain  amount 
of  humming,  but  it  is  so  slight  that  a  wooden  par- 
tition would  generally  keep  it  out.  At  1,500  revolu- 
tions per  minute,  it  runs  perfectly  noiselessly.  Of 
course,  the  generator  makes  some  noise;  otherwise 
it  is  very  silent. 

Mr.  Flanagan:  I  would  like  to  call  the  attention 
of  the  members  to  the  remarkably  clear  and  lucid 
explanations  of  a  machine  with  which  most  of  us 
are  anything  but  familiar.  I  think  all  will  agree 
with  me  when  I  say  that  Mr.  Hodgkinson  has  put 
more  facts  into  a  small  number  of  words  than  are 
usually  found  in  scientific  and  technical  papers.  I 
have  tried  to  think  up  a  question  to  ask  him  which 
he  has  not  already  answered,  and  the  only  one  I 
can  think  of  is:  What  kind  of  material  are  the 
blades  made  of?  Those  passed  around  are  appar- 
ently bronze.  I  would  like  to  ask  if  other  materials 
would  be  affected  by  the  steam,  whether  this  is  a 
subject  that  has  been  gone  into  much,  and  whether 
there  is  one  metal  that  is  preferred  over  another? 

Mr.  Hodgkinson:  Hard-drawn  bronze  metal  is 
preferred  because  it  does  not  corrode  and  by  rea- 
son of  its  great  strength.  You  will  notice  how 
very  rigid  the  blades  are  in  the  specimens  passed 
around.  Such  blades  would  be  used  in  a  jco-horse- 
power  turbine. 

Mr.  Bole:  Mr.  Hodgkinson  has  called  attention 
to  the  fact  that  the  pressure  is  exceedingly  small 
on  each  blade.  It  is  expressed  in  ounces.  The 
greatest  tax  of  strength  of  the  blade  is  that  imposed 
by  centrifugal  force. 

A  member:  I  would  like  to  ask  the  clearance 
between   the  blades. 

Mr.  Hodgkinson:  It  is  desirable  that  it  should 
be  as  fine  as  possible,  about  0.025  inch  clearance. 
We  also  have  them  as  much  as  0.050  inch.  The 
larger  the  blade  the  more  leeway  you  must  allow. 
As  stated  before,  the  blades  receive  motion  from 
two  causes — one  from  the  steam  striking  them  and 
one  from  the  steam  leaving  them. 

Mr.  Stewart:  1  would  like  to  ask  the  price  of 
these  turbines  as  compared  with  a  regular  steam 
engine  of  the  same  power. 


Mr.  Hodgkinson:  I  would  say,  generally,  that  a 
steam-turbine  generator,  with  all  the  outfit,  can 
be  sold  at  the  same  price  as  a  Westinghouse  com- 
pound engine  and  generator  outfit. 

Mr.  Bole:  In  other  words,  a  steam-turbine  gen- 
erator can  be  sold  at  about  the  same  price  as  any 
other  machine  of  equally  high  efficiency.  The  price 
of  a  turbine  engine  and  generator  can  be  said 
to  be  about  on  a  par  with  a  high-class  compound 
triple-expansion  engine. 

A  member:  Stress  has  been  laid  on  the  turbine 
being  suitable  for  driving  an  alternating  generator. 
I  want  to  ask  the  difference. 

Mr.  Hodgkinson:  There  is  always  a  difficulty  in 
driving  an  alternating  generator  in  multiple.  The 
difficulty  is  in  the  fact  that  it  is  impossible  to  give 
a  perfectly  uniform  rotation.  That  is,  the  revolv- 
ing shaft  will  go  a  little  quicker  at  one  point  than 
at  another  during  one  revolution.  That  would 
not  matter  much  in  a  direct-current,  but  it  would 
in  an  alternating,  generator.  The  machine  would 
"buck"  and  would  get  out  of  step,  but  in  the  tur- 
bine there  is  substantially  no  such  variation. 

Mr.  Bole:  That  is  of  the  utmost  importance 
in  the  successful  running  of  very  large  electrical 
plants.  We  all  appreciate  the  difficulty  in  driving 
several  engines  in  a  factory  by  means  of  tooth 
gears,  on  account  of  back  lash  and  difference  in 
their  velocity.  The  ordinary  engine  revolves  not  in 
a  perfectly  uniform  manner,  but  in  fits  and  starts. 
The  flywheel  is  the  means  usually  employed  to 
keep  it  at  a  uniform  velocity.  By  this  means  the 
engine  does  not  start  and  stop  at  every  revolution, 
but  keeps  a  sustained  rotation  in  one  direction 
only.  Nowadays  power  stations  are  assuming  sizes 
that  a  few  years  ago  we  never  dreamed  of.  The 
application  of  the  turbine  is  very  hopeful.  Fly- 
w^heels  are  now  being  built  for  large  engines  to 
apply  to  ordinary  engine  service,  weighing  as 
much  as  300,000  to  350,000  pounds  for  single  en- 
gines. The  difficulty  of  driving  alternating  gener- 
ators in  multiple  might  be  explained  by  Mr.  Scott. 

Mr.  Scott:  The  difficulty  in  driving' alternating- 
current  generators  in  multiple  does  not  apparently 
lie  in  the  alternator,  but  in  the  engine,  and  the 
difficulty  of  securing  uniform  angular  velocity  which 
Mr.  Hodgkinson  has  just  spoken  of  in  the  com- 
parison of  the  turbine  and  the  engine  is  rather  a 
difficulty  in  the  design  to  be  taken  up  at  the  begin- 
ning and  arranged  for  once  for  all  than  a  difficulty 
in  operation.  That  is,  the  engine  must  be  designed 
with  the  flywheel  in  proportion  and  the  governor 
adjusted  so  as  to  meet  certain  conditions,  and  if 
these  things  have  been  done,  it  is  usually  a  com- 
paratively simple  matter  to  operate  in  multiple. 
There  are  many  stations  operating  in  multiple  now, 
and  I  don't  recall  any  station  which  it  is  desired 
to  operate  in  multiple  and  in  which  reasonable 
provision  has  been  made,  in  which  the  operation 
is  not  carried  on.  That  is,  operation  with  engines 
of  the  present  class  is  a  thoroughly  practical  matter. 

You  notice  in  the  figures  that  were  shown  that 
the  alternator  is  not  of  the  usual  form,  as  there 
are  but  two  poles.  The  alternator  mentioned  gives 
7,200  alternations  per  minute.  Two  poles  and 
3,600  revolutions  give  that  product.  To  give  the 
same  number  of  alternations  an  alternator  run 
at  ICO  revolutions  would  require  72  poles,  and 
if  run  at  a  lower  speed  would  require  still  more 
poles.  It  would  be  impossible  to  run  an  alter- 
nator at  more  than  3,600  revolutions  and  obtain 
7,200  alternations,  so  that,  in  this  way,  the  speeds 
which  can  be  used  for  a  given  number  of  alter- 
nations are  definitely  fixed.  The  number  of  al- 
ternations, 7,200  is  the  one  in  common  commercial 
use.  In  this  case  the  turbine  speeds  would  have 
to  be  3,600,  1,800,  1,200  or  less;  so  that  these  inter- 
esting limitations  are  brought  on  by  rate  of  alter- 
nations of  the  alternators,  and  the  fact  that  the 
alternator  must  have  an  even  number  of  poles. 

A  member:  Can  you  give  the  number  of  these 
machines  in  use  in  this  country? 

Mr.  Hodgkinson:  There  are  not  many  in  use  in 
this  country,  probably  seven  or  eight.  There  are 
many  being  built  in  Europe.  They  vary  in  size. 
The  last  one  built  by  the  Westinghouse  Machine 
company  has  a  capacity  of  3,000  horsepower. 

Mr.  Bole:  The  demand  upon  the  engine  builder 
in  this  matter  of  speed  and  velocity  might  be  ex- 
pressed in  a  homely  way  in  some  such  fashion  as 
this:  That  engines  of  large  size  and  power  may 
have  flywheels  in  diameter  28  feet.  The  two  sets 
of  engines  intended  to  produce  alternating  currents 
in  multiple  must  be  possessed  of  such  qualities 
that  if  two  flywheels  were  marked  at  given  points, 
those  two  points  would  never  deflect  from  each 
other,  say,  an  inch.  If  you  imagine  a  28-foot  fly- 
wheel running  absolutely  uniformly  and  running 
alongside  of  it  one  of  the  same  diameter,  each 
marked,  these  two  marks  must  remain  in  the  same 
relation  to  each  other.  So  that  to  design  an  en- 
gine whicti  will  transmit  500  horsepower  one  min- 
ute, 1,000  the  next,  and  3,000  a  few  minutes  later, 
and  keep  that  flywheel  running  in  the  same  uni- 
formity is  one  of  the  tasks  that  is  imposed  upon 
engine  builders. 

A  member:  Mr.  Scott  has  called  attention  to 
the  high  speed,  and  I  presume  that  we  are  not  to 
look  forward  to  any  material  reduction  of  speed 
in  that  class  of  machines. 

Mr.  Hodgkinson:  In  case  of  the  turbine,  of 
course,  we  are  working  always  in  the  direction  of 
reducing  these  speeds,  but  have  not  succeeded  very 
much  yet. 

Mr.  Bole:    A  slower  speed  turbine  would  involve 


a  larger  diameter  turbine,  which  would  increase  the 
cost   of  the  turbine. 


Government-owned  Telegraphs  in  the 
British  Empire. 

Sir  Sandford  Fleming  has  addressed  a  letter  to 
Hon.  William  Mulock,  the  Canadian  postmaster- 
general,  at  Ottawa,  in  favor  of  a  state-owned  tele- 
graph service  to  girdle  the  globe.  The  letter  is  said 
to  be  the  beginning  of  a  movement  to  nationalize 
the  cable  and  telegraph  service  of  the  British  Em- 
pire. Sir  Sandford  says  that  it  is  an  opportune 
moment  to  consider  a  question  which  aft'ects  Can- 
ada, as  well  as  Australia.  The  arrangement  for  the 
estabhshment  of  the  all-British  cable  across  the 
Pacific  Ocean  has  been  completed.  That  arrange- 
ment implies  joint  ownership,  and,  in  the  opinion 
of  Sir  Sandford,  is  the  harbinger  of  a  complete  sys- 
tem of  state-owned  telegraphs,  by  land  and  by  sea, 
ramifying  throughout  the  whole  British  Empire.  The 
existing  lines  of  telegraph  between  distant  portions 
of  the  empire  pass  in  part  through  foreign  coun- 
tries, or  traverse  shallow  seas  in  proximity  thereto, 
where  at  a  critical  moment  they  are  liable  to  speedy 
interruption.  The  rates,  too,  are  said  to  be  op- 
pressive, by  reason  of  the  monopoly.  The  reason 
the  friends  of  the  Pacific  cable  have  never  relaxed 
their  efforts  is  the  fact  that  the  Canadian 
route  between  England  and  Australia  is  absolutely 
the  only  one  by  which  the  globe  can  be  girdled 
by  an  all-British  chain  of  telegraphs.  With  the  tele- 
graph system  nationalized,  as  suggested.  Sir  Sand- 
ford Fleming  says  that  messages  will  be  transmitted 
to  and  from  the  most-distant  British  possessions  at 
one-eighth  or  one-tenth  the  rates  now  levied  by 
the  companies. 

This  proposal  to  nationalize  the  telegraph  lines 
throughout  the  empire,  and  with  it  the  proposition 
that  Canada  should  take  over  the  lines  of  private 
companies  in  the  Dominion,  has  caused  a  great 
deal  of  discussion  throughout  the  country.  Promi- 
nent business  men  stated  that  they  had  had  a  corre- 
spondence regarding  the  suggestion  before  it  was 
made  public.  This  would  seem  to  indicate  that  the 
Dominion  government  had  previous  knowledge 
of  Sir  Sandford  Fleming's  letter  before  it  became 
public.  The  difficulty  of  operating  public  lines  in 
Canada  touching  and  merging  in  the  lines  of  pri- 
vate companies  at  many  points  on  the  United  States 
border  is  an  objection  noted  by  those  who  are  now 
discussing  the  proposition. 


Large    Photograph   Taken  by  Eiectric- 
ally  Ignited  Flashlights. 

A  photograph  which  is  said  to  be  the  largest  in 
existence  was  recently  taken  of  the  general  office 
of  Swift  &  Co.  at  the  Union  Stockyards,  Chicago. 
The  work  was  in  charge  of  George  R.  Lawrence* 
who  has  made  a  special  study  of  work  of  this  kind. 
The  office  is  said  to  be  the  largest  single  office 
room  in  the  world,  it  having  a  floor  area  of  46,918 
square  feet  and  seating  capacity  for  about  700  clerks. 
The  size  of  the  room  and  the  arrangement  of  the 
windows  made  it  necessary  to  use  a  large  number 
of  flashlights,  which  were  instantaneously  ignited 
by  electricity.  For  the  purpose  of  electric  ignition 
a  storage  battery  of  20  cells  was  installed  tem- 
porarily, and  connected  to  the  temporary  circuit  in 
pairs,  giving  a  pressure  of  four  volts  and  a  large 
current  capacity.  Three  hundred  charges  of  flash- 
light powder  were  arranged  around  the  room,  and 
the  fuses  to  ignite  them  were  all  connected  in  mul- 
tiple, to  insure  simultaneous  ignition.  Each  fuse 
required  1%  amperes,  making  a  total  of  450  amperes 
required  from  the  battery.  A  stage  was  built  in 
one  corner  of  the  room  for  the  large  camera,  the 
plate  used  being  4%  by  eight  feet  in  size.  The  plate 
is  of  heavy  plate  glass,  and  in  developing  it  four 
men  are  required  for  its  handling.  The  picture 
shows  the  clerks  at  their  desks,  together  with  the 
officers   of  the  firm. 


Legal  Victory  for  Chicago  Elevated 
Railways. 

Two  decisions  were  handed  down  last  week  in 
suits  brought  against  Chicago  elevated-railway 
companies  by  owners  of  property  adjoining  the 
right-of-way  of  the  roads.  Both  were  in  favor  of 
the  defendants.  The  more  important  of  the  two 
suits  was  that  of  the  trustees  of  the  Monadnock 
building  against  the  Union  Elevated  Railroad  com- 
pany for  $300,000  damages  for  alleged  depreciation 
in  the  value  of  the  building  by  reason  of  the  noise 
caused  by  the  trains  and  the  obstruction  offered  to 
light  and  air  on  the  lower  floors.  The  court  sus- 
tained the  demurrer  filed  by  the  railway  company, 
and  held  that  the  allegations  were  too  general  in 
character.  The  other  suit  was  brought  by  an  in- 
dividual property  owner  for  damages  for  alleged 
depreciation  in  the  value  of  property  due  to  the 
proximity  of  the  Metropolitan  elevated  road.  It 
was  conceded  that  if  the  annoyance  had  been  caused 
by  a  private  person  in  the  pursuit  of  his  lawful 
business  no  liability  would  arise,  and  the  cotirt 
held  that  the  law  should  be  similarly  interpreted 
in  the  case  of  a  corporation.  Both  cases  will  be 
appealed. 
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Transmitting  Sound  under  Water. 

[From  Ihe  New  York  Sun.] 

Boston,  January  5. — Prof.  Elislia  Gray,  the  in- 
ventor, and  Arthur  J.  Mundy  Of  this  city  have,  after 
more  than  two  years  of  experiment  and  study,  in- 
vented delicate  machines  with  which  to  transmit 
submarine  signals.  By  means  of  the  apparatus  al- 
ready constructed  messages  have  been  transmitted 
and  received  on  board  a  steamship  twelve  miles 
from  the  signal  boat.  The  inventors  say  that  the 
submarine  boat  Holland  would  not  be  able  to  sur- 
prise warships  equipped  with  the  receiving  or  hear- 
ing instruments,  for  the  reason  that  the  working 
of  the  Holland's  machinery  could  be  detected  while 
she  was  still  some  miles  away.  The  members  of 
the  United  States  Lighthouse  Board  have  had  the 
plan  explained  to  them,  and  all,  from  Rear-admiral 
Higginson  down,  are  of  the  opinion  that  the  system 
would  be  of  value  to  the  lighthouse  service.  It 
could  also  be  used  to  announce  the  approach  of 
ocean  steamships  to  port. 

The  idea  first  occurred  to  Mr.  Mundy  while  sitting 
en  the  deck  of  a  Mississippi  River  steamboat  shortly 
after  Dew'ey's  victory  in  Manila  Bay.  He  sat  down 
and  wrote  a  long  letter  to  Professor  Gray,  who 
was  so  impressed  with  the  idea  that  he  left  his  home 
in  Chicago  and  has  been  in  Boston  ever  since  work- 
ing with  Mr.  Mundy  to  make  the  scheme  a  success. 
Every  schoolboy  knows  that  if  two  stones  are 
cracked  together  under  the  surface  of  the  water  a 
sound  is  produced  which  may  be  heard  under  water 
for  a  long  distance.  This  simple  fact  suggested  to 
Mr.  Mundy  the  possibility  of  a  signaling  system  by 
means  of  which  ships  at  sea  might  communicate  with 
each  other,  or  with  stations  on  the  shore,  or  by 
which  warnings  might  be  sent  to  ships  from  the 
shore  in  times  of  fog  or  darkness.  The  idea  was 
communicated  to  Professor  Gray,  who  undertook 
the  task  of  providing  the  necessary  mechanical  de- 
vices for  carrying  it  out.  Work  was  begun  in  July, 
i8g8,  and  has  been  steadily  prosecuted  ever  since 
by  both  Professor  Gray  and  Mr.  Mundy.  As  a 
result  of  their  joint  labors  a  practical  test  was  made 
on  the  last  day  of  the  century,  which  is  described  in 
the  following  statement: 

We.  the  undersigned,  hereby  certify  that  we  have  this  day 
heard  the  submerged  bell  (struck  electrically  from  the  experi- 
mental station  on  board  the  Sea  Bell)  through  the  electrical 
receiver  (submerged  from  the  deck  of  a  steamer  engaged  tor  ihe 
purpose),  at  distances  of  lis.  four,  eight  and  12  miles  in  the  open 
sea.  At  iVs  miles  the  sound  of  the  bell  was  heard  very  loud  and 
very  distinctly;  at  four  miles  the  sound  was  quite  as  distinct  and 
almost  as  loud  as  at  i^^  miles;  at  eight  miles  the  sound  was  quite 
as  distinct  as  at  iH  niil'es  and  almost  as  loud  as  at  four  miles;  at 
12  miles  ttie  sound  was  heard  at  times  quite  distinctly  and  at 
times  somewhat  feebly.  Even  at  12  miles  the  sound  received  was 
sufficient  to  give  a  practicable  warning  signal.  The  bell  was 
also  heard  in  the  forehold  of  the  steamer,  without  any  receiving 
apparatus  whatever,  at  a  distance  of  one-quarter  of  a  mile,  so 
loud  that  it  seemed  to  be  right  alongside  the  ship,  and  at  a  dis- 
tance of  I'/s  miles  it  was  heard  faintly  but  unmistakably,  in  the 
same  position  in  the  hold  and  without  any  apparatus  for  detect- 
ing sound. 

The  statement  is  signed,  among  others,  by  Henry 
M.  Whitney,  Commander  Arthur  P.  Nazro,  U.  S.  N., 
Professor  Wallace  C.  Sabine  of  Harvard,  Professor 
William  Y.  Allen,  Professor  Elisha  Gray,  Arthur  J. 
Mundy,  Henry  M.  Soule,  Captain  E.  Baker  of  the 
steamer  H.  F.  Dimock,  and  A.  P.  Bartow,  master 
U.  S.  S.  Mayflower. 

The  experimental  boat,  the  Sea  Bell,  was  built 
last  summer  by  the  inventors  for  the  purpose  of 
enabling  them  to  make  a  practical  test  of  their  theo- 
ries. Very  little  has  been  known  heretofore  about 
the  action  of  sound  waves  in  water,  experiments  in 
acoustics  having  been  made  principally  in  the  at- 
mosphere. Before  building  the  Sea  Bell  the  in- 
ventors made  many  experiments  with  sound  in  the 
water,  using  as  sound  producers  explosives,  water 
whistles  and  other  devices.  They  finally  selected 
a  bell  as  the  best  instrumentality  for  producing  the 
sound.  Accordingly  the  Sea  Bell  is  equipped  with 
an  800-pound  bell,  such  as  is  used  for  fog  signaling 
in  the  atmosphere.  The  current  for  supplying  the 
necessary  power  comes  from  a  small  dynamo  driven 
by  a  six-horsepower  gasoline  engine.  The  bell  is 
lowered  through  a  well-hole  directly  in  the  center 
of  the  boat  until  it  is  20  feet  below  the  surface  of 
the  sea.  By  an  ingenious  mechanism  it  may  be 
rung  continuously,  just  as  a  church  bell  is  tolled, 
or  it  may  be  made  to  ring  any  desired  number  or 
numbers,  at  the  will  of  the  operator,  who  is  thereby 
enabled  to  send  intelligible  messages,  each  letter  of 
the  alphabet  being  represented  by  a  number.  It  is 
obvious  that,  instead  of  suspending  a  bell  from  a 
boat,  it  may  be  suspended  from  a  buoy,  and  an- 
chored under  water  of  any  depth  at  any  distance 
below  the  surface.  In  such  a  case  the  current  for 
operating  the  clapper  would  be  brought  to  the  bell 
from  the  shore  by  means  of  a   submarine  cable. 

This  much  for  the  transmitting  station,  which 
produces  the  sound.  The  problem  of  picking  up  the 
sound  thus  produced  from  the  depths  of  the  sea  is 
another  story.  The  inventors  have  devised  a  great 
variety  of  receivers,  operating  pneumatically  and 
electrically  and  mechanically,  and  have  carefully 
tested  their  relative  efficiency.  The  simplest  way 
to  receive  the  sound  on  board  ship  is  to  go  below 
in  the  hold  of  the  vessel  as  close  to  the  keel  as 
possible,  without  any  apparatus  whatever,  and 
listen.  At  a  distance  of  a  mile  or  more  the  sound 
of  the  bell  may  be  distinctly  heard  by  the  unaided 
ear.  It  comes  through  the  water  and  passes 
through  the  sides  of  the  ship  into  the  atmosphere 
of  the  hold,  and  is  there  recognized  by  the  ear. 
If  one  end  of  a  wooden  rod  is  placed  against  the 
skin  of  the  ship,  the  other  end  being  placed  against 
the  ear,  the  sound  is  heard  at  even  a  greater  dis- 


tance. A  common  tin  ear  trumpet,  such  as  used  by 
a  deaf  person,  screwed  on  the  end  of  a  piece  of 
gaspipc,  the  mouth  of  the  trumpet  being  sealed 
by  a  tin  diaphragm  and  submerged  six  feet  under 
water,  enables  the  observer  at  the  other  end  of 
the  pipe  to  hear  the  submerged  bell  at  a  distance 
of   three    miles. 

For  greater  distances  the  inventors  have  con- 
structed an  electrical  receiver,  by  means  of  which 
the  bell  has  been  heard  distinctly  at  a  distance  of 
12  miles.  The  submerged  end  of  this  receiver  may 
be  lowered  over  the  side  of  the  ship  or  attached 
to  it  on  either  side  of  the  bow,  under  the  water 
line,  like  a  pair  of  ears.  The  submerged  part  is 
connected  by  means  of  an  ordinary  telephone  re- 
ceiver, which  may  be  carried  to  any  part  of  the  ship, 
say,  the  pilot  house,  where  the  navigator  can 
listen  for  the  sound  of  the  bell.  Professor  Gray 
has  devised  an  improvement  for  the  electrical  re- 
ceiver by  means  of  which  a  large  gong  will  be 
rung  automatically  in  the  pilot  house,  or  any  other 
part  of  the  ship,  whenever  the  submerged  bell  is 
rung.  That  is  to  say,  the  gong  rings  sympathetic- 
ally, following  the  bell,  stroke  by  stroke,  there 
being  no  connection  between  them  other  than 
the  sound  waves  traveling  through  the  water  from 
the  bell  to  the  gong.  Thus  a  bell  may  be  sub- 
merged at  some  dangerous  point,  like  Norman's 
Woe,  and  a  vessel  coming  within  two  or  three 
miles  of  it  will  be  automatically  warned  of  her 
danger  by  the  strokes  on  the  gong  in  the  pilot 
house.  Ships  are  often  lost  by  getting  out  of  their 
course,  and  come  to  grief  at  the  very  moment 
when  the  captain  thinks  he  is  perfectly  safe,  and  is 
therefore  keeping  no  lookout.  This  apparatus  will 
be  always  on  the  lookout,  and  sound  an  alarm 
whenever  necessary. 

There  are  several  uses  to  which  these  devices 
may  be  applied.  The  first  and  perhaps  the  most 
important  is  to  enable  the  navigator  to  determine 
with  precision  his  position  at  sea,  when  within  10 
or  a  dozen  miles  of  the  shore.  Both  the  English 
and  the  United  States  governments  have  spent  a 
great  deal  of  money  and  time  in  trying  to  secure 
an  atmospheric  fog  signal  that  can  always  be  de- 
pended upon  in  any  condition  of  weather,  but 
without  success.  The  most  powerful  steam  siren, 
that  can  often  be  heard  at  a  distance  of  15  miles, 
will  sometimes  be  inaudible  at  the  distance  of  a 
ship's  length.  The  cause  of  all  the  trouble  seems 
to  be  the  varying  conditions  of  the  atmosphere  as 
to  density,  temperature  and  motion,  which  break 
up,  reflect  and  refract  the  sound  waves,  so  that 
the  signals  sometimes  utterly  rnislead  the  observer, 
and  are  often  entirely  inaudible.  These  perverse 
conditions  do  not  e-xist  in  the  water,  which  has 
a  uniform  density,  and  therefore  a  sound  once 
started  will  radiate  in  all  directions  steadily  and 
without  deviation  and  reflection.  It  is  proposed 
by  the  inventors  to  station  along  the  coast  at  in- 
tervals of,  say,  10  miles,  a  series  of  submerged 
bells  to  be  tlius  rung  electrically  from  a  shore 
station.  These  bells  will  announce  their  identity 
by  ringing  each  a  different  number.  Their  position 
will  be  charted,  so  that  the  navigator  hearing  the 
number  will  know  which  bell  is  sounding  it,  and 
the  chart  will  tell  him  its  position  geographically. 

It  is  of  course  obvious  that  by  equipping  ships 
with  these  sound  producers  and  sound  receivers 
intelligible  messages  may  be  sent  back  and  forth, 
either  between  ships  or  between  ships  and  the 
shore.  Again,  vessels  thus  equipped  may  avoid 
collision  by  notifying  each  other  of  their  approach 
and  the  direction  of  their  course.  Again,  light- 
ships can  be  put  into  communication  with  the 
shore  by  merely  anchoring  a  submerged  receiver 
within  a  short  distance  of  the  light-ship,  which,  be- 
ing equipped  with  a  submerged  bell,  can  announce 
the  arrival  of  incoming  vessels.  This  is  a  problem 
which  has  bothered  the  government,  owing  to  the 
difficulty  of  attaching  a  telegraph  cable  to  a  ship 
which  is  swinging  around  a  mooring. 

The  electrical  receiver  can  be  used  for  detecting 
the  approach  of  a  submarine  torpedo  boat,  the 
noise  of  which  can  be  plainly  heard  at  a  distance 
of  several  miles,  the  sound  being  intensified  by  the 
fact  that  the  submerged  boat  must  transmit  all  its 
vibrations  to  the  water,  which  incloses  it  on  all 
sides.  Even  small  steam  tugs  on  the  surface  of 
the  water  can  be  heard  at  a  distance  of  two  miles, 
the  click  of  their  machinery  being  distinctly  audi- 
ble. In  the  latter  case  only  a  fraction  of  the  sound 
produced  by  the  tug  enters  the  water,  most  of  it 
being  transmitted  through  the  air;  but  a  sub- 
marine boat  must  give  all  her  vibratory  noises  to 
the  water.  As  the  receiver  will  tell  the  direction 
whence  the  sounds  proceed,  the  warship  thus  at- 
tacked may  choose  between  running  away  or  wait- 
ing till  the  torpedo  boat  comes  within  range  and 
then  fighting  her  with  her  own  weapons  under 
water. 


twice   in   one  year,  and  it  recommended  that  the 
City  Council  pass  an  ordinance  to  that  effect. 

The  testimony  taken  did  not  disclose  conclusively 
the  cause  of  the  boiler  explosion.  It  is  beheved 
that  John  Butterworth,  assistant  engineer  of  the 
plant,  is  the  only  man  who  could  explain  the  cause 
of  the  accident,  and  his  mental  condition,  resulting 
from  the  shock,  is  such  that,  were  he  to  testify,  it 
is  thought  he  might  become  permanently  insane. 
The  inquiry  failed  to  bring  out  the  date  of  the 
last  inspection  by  the  city  boiler  inspector. 


ANNUAL  rWEETINGS. 

Lake  Street  Elevated — The  stockholders  of  the 
Lake  Street  Elevated  Railroad  company  of  Chicago 
held  their  annual  meeting  on  January  gth.  It  was 
announced  that  the  floating  debt,  amounting  to 
about  $600,000,  would  be  funded  by  the  issue  of 
five  per  cent,  debenture  bonds,  which  will  result 
in  an  appreciable  showing  of  interest  charges,  as 
during  last  year  the  company  paid  out  $37,756  in- 
terest on  its  debt.  The  trusteed  stock  will  be  re- 
leased and  delivered  in  exchange  for  certificates. 
These  statements  were  made  by  Charles  T.  Yerkes, 
and  in  continuing  he  said:  "Aside  from  the  saving 
we  expect  through  funding  our  floating  debt,  we 
e.xpect  to  cut  our  expenses  for  power  this  year 
about  $30,000.  We  get  our  power  from  the  Cicero 
and  Proviso  road,  and  under  an  agreement  with 
them  we  have  to  pay  a  certain  percentage  of  the 
cost.  The  last  year  our  power  has  cost  us  about 
2^/^  cents  a  kilowatt-hour,  as  against  about  0.75 
of  a  cent  on  the  Northwestern  line.  With  the  im- 
provements that  have  been  made  in  the  power 
house,  we  e.xpect  this  year  to  get  our  Lake  Street 
power  for  about  one  cent  a  kilowatt-hour.  Under 
our  old  agreement  with  the  Cicero  and  Proviso  we~ 
guaranteed  them  a  profit  of  lo  per  cent,  on  their 
investment.  We  have  now  reduced  that  guarantee 
to  six  per  cent.'' 

The  statement  for  the  year  ended  December  31, 
1900,  as  presented  by  C.  E.  Yerkes,  president  of 
the  Lake  Street  road,  shows  a  total  income  of 
$757,954-83.  against  $697,513.27  for  the  previous 
year;  the  operating  expenses  for  1900  were  $378,- 
661.28,  and  the  surplus  was  $4,752.34,  against  a 
surplus  of  $3,639  in  1899.  The  daily  average  num- 
ber of  passengers  was  40,048.  Altogether  the  pros- 
pects of  the  road  are  better  than  at  any  time  since 
it  came  into  its  present  management  in  1894. 
Harvey  T.  Weeks,  W.  W.  Shaw  and  Clarence  A. 
Knight  were  elected  to  the  board  of  directors  to 
serve  three  years. 

North-western  Elevated The  annual  meeting  of 

the  stockholders  of  the  Northwestern  Elevated 
Railroad  company  was  held  on  January  gth. 
Charles  F.  Ayer  was  named  as  a  director  to  suc- 
ceed John  C.  Welling,  and  Charles  T.  Yerkes  was 
re-elected  to  the  board.  President  Owsley  in  his 
report  called  attention  to  a  number  of  points  of 
interest  to  shareholders  and  patrons  of  the  road 
as  well.  In  spite  of  the  fact  that  when  the  road 
was  opened  on  May  31,  1900,  only  10  of  the  21 
stations  were  ready  for  use,  and  that  it  was  uot 
until  a  month  and  a  half  later  that  all  of  them 
were  opened,  the  road  has  earned  2.46  per  cent,  on 
its  preferred  stock,  which  is  at  the  rate  of  4.2  per 
cent,  a  year.  For  the  last  three  months  the  earn- 
ings have  been  at  the  rate  of  over  five  per  cent,  a 
year.  All  the  metal  work  has  been  received  and 
erected.  Since  the  opening  of  the  roail  15  new 
motor  cars  and  25  coaches  have  been  ordered,  as 
well  as  a  new  generating  unit  for  the  power  house, 
which  will  increase  the  capacity  of  the  latter  29 
per  cent.  The  financial  statement  for  the  seven 
months'  operation  showed  gross  receipts  of  $525,- 
023.06,  operating  e.xpenses  $180,451.98  and  a  sur- 
plus of  $123,018.04.  The  average  daily  number  of 
passengers  carried  was  47,594. 


Coroner's    Jury's    Verdict    on     North- 
western Boiler  Explosion. 

The  coroner's  jury  which  investigated  the  cause 
of  the  boiler  explosion  that  occurred  at  the  power 
house  of  the  Chicago  and  Northwestern  Railroad 
company,  Kinzie  and  Kingsbury  streets,  on  De- 
cember 3d  last,  concluded  that  the  boilers  at  the 
power  house  were  not  of  sufficient  capacity  to 
furnish  steam  for  the  power  required.  The  jury 
was  also  of  the  opinion  that  all  steam  boilers  in 
the  city  of  Chicago  should  be  inspected  at  least 


Electrically  Operated    Pneumatic-tube 

Mail   System  Recommended  for 

Chicago. 

According  to  an  order  issued  by  Postmaster- 
general  Smith  on  August  13,  1900,  the  postmaster 
of  Chicago,  Mr.  Charles  U.  Gordon,  and  the  super- 
intendent of  the  sixth  division  railway-mail  service. 
Captain  E.  L.  West,  were  constituted  a  local  com- 
mittee to  investigate  the  question  of  the  quicker 
transmission,  delivery  and  dispatch  of  mail  in  Chi- 
cago. This  committee's  report  has  been  submitted 
to  the  postmaster-general,  and  its  recommendations 
have  in  turn  been  sent  by  him  to  Congress. 

The  report  is  quite  long  and  contains  interviews 
with  manufacturers,  testimony  collected  by  the 
committee  and  data  showing  the  need  of  a  more 
rapid  mail-transmission  system.  Various  methods 
and  systems  were  investigated,  and  it  was  found 
early  in  the  inquiry  that  a  system  of  underground 
conveyance  of  mail  in  pouches  by  electric  cars  or 
carriers  was  apparently  possible,  yet  the  prospect 
of  a  system  being  actually  established  and  operated 
seemed   more  or  less  remote. 

The  system  rec6mmended  is  a  pneumatic  one, 
with  three  lines  of  eight-inch  tubes  radiating  from 
the  temporary  postoffice  building  on  Michigan 
avenue.  One  line  will  run  to  the  Chicago  and 
Northwestern  depot,  one  to  the  Union  depot  and 
the  third  to  the  stockyards  district,  each  line  con- 
necting with  stations  en  route.  Each  line  will 
consist  of  double   tubes   for  going  and   returning 
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mail,  and   the  total   length   of  the  routes  will   be 
nearly  eight  miles. 

The  committee  is  of  the  opinion  that  a  system 
directly  operated  by  electricity  is  preferable  to  a 
system  directly  operated  by  steam,  and  also  that 
at  this  time  it  is  more  advantageous  for  the  gov- 
ernment to  rent  a  pneumatic-tube  system  than  to 
own  one  outright. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  January  5. — An  injunction  has  been 
issued  against  the  Metropolitan  Street  Railway 
company,  restraining  it  from  operating  cars  in 
Lexington  avenue,  north  of  Forty-second  street. 
The  basis  of  the  decision  is  a  provision  of  the 
railroad  law  which  makes  it  illegal  for  a  franchise 
on  more  than  one  branch  or  extension  of  a  line  to 
be  sold  on  one  bid.  A  franchise  was  obtained  by 
the  company  to  extend  the  Lexington  avenue  line 
north  of  Forty-second  street  and  to  build  a  cross- 
town  line  in  One-hundred-and-sixteenth  street,  and 
the  court  held  that  this  constituted  a  violation  of  the 
law.  The  injunction  was  stayed  for  30  days,  as  the 
company  gave  notice  of  an  appeal.  If  the  decision 
is  affirmed,  the  railway  company  will  be  liable  for 
damages  to  all  property  owners  along  Lexington 
avenue,  besides  having  to  apply  for  the  sale  of  the 
necessary  franchises  to  continue  operation  in  the 
streets  named.  It  is  said  that  other  franchises  of 
the  Metropolitan  company  will  also  be  endangered, 
although  not  at  present  involved. 

It  is  practically  decided  that  the  rapid-transit 
tunnel  will  have  to  be  built  under  Forty-second 
street,  instead  of  under  the  Grand  Central  station, 
as  the  New  York  Central  is  formulating  plans  for 
making  the  station  a  two-storied  terminal.  Accord- 
ing to  the  present  project,  the  lower  level  will  be 
used  by  the  suburban  trains,  for  which  a  loop  will 
be  built,  and  the  operation  will  be  similar  to  that 
in  the  large  terminal  at  Boston.  There  will  be  a 
passageway  between  this  level  and  the  rapid-transit 
tunnel,  and  it  is  possible  that  direct  connection  by 
rail  will  be  made,  so  that  suburban  trains  of  the 
New  York  Central  and  New  Haven  roads  may  run 
to  the  Citv  Hall  and  possibly  to  Brooklyn,  through 
the  East '  River  tunnel.  The  New  York  Central 
officials  want  to  do  away  with  steam  locomotives 
before  carrying  out  the  plan.  A  bill  is  to  be  intro- 
duced into  the  Legislature  providing  for  the  con- 
struction of  pipe  galleries  simultaneously  with  the 
construction  of  the  tunnel.  The  estimated  cost  is 
about  $3,000,000.  William  F.  King,  president  of  the 
Merchants'  association,  is  preparing  the  bill,  and 
Comptroller  Coler  and  the  Rapid  Transit  Com- 
mission are  said  to  be  in  favor  of  it. 

The  State  Board  of  Railroad  Commissioners  has 
decided  in  the  matter  of  the  complaint  of  the  Broad- 
way Board  of  Trade  of  Brooklyn  against  the  Brook- 
lyn Heights  Railroad  company  that  it  has  no  juris- 
diction to  compel  the  granting  of  transfers  by  the 
company  at  Myrtle  avenue  and  Broadway  and  at 
Lorimer  street  and  Broadway. 

The  strike  of  the  Electrical  Workers'  Union  No. 
3  has  been  called  off.  The  advance. in  wages  de- 
manded was  not  obtained,  on  account  of  the  com- 
petition of  a  rival  union,  and  the  only  point  gained 
by  the  strikers  was  the  recognition  of  their  organi- 
zation. 

At  the  monthly  meeting  of  the  Chamber  of 
Commerce,  on  January  3d,  a  resolution  was  passed 
favoring  the  establishment  of  an  American  trans- 
pacific cable  by  private  enterprise.  It  was  stated 
that  to  be  commercially  valuable  the  cable  should 
touch  Japan  and  China,  and  that  the  governments 
of  those  countries  would  probably  not  consent  to 
a  cable  controlled  entirely  by  the  United  States 
government. M.  L.  G. 

Canadian  Intelligence. 

Ottawa,  Ont.,  January  5. — George  H.  Collins  of 
Greenwood,  B.  C.,  has  sold  to  Nelson  capitalists 
all  his  interests  in  the  Greenwood  and  Phoenix 
tramway  and  the  Phoenix  Electric  Light  company. 
The  new  owners  propose  commencing  operations 
in  the  spring  on  the  tramway  which  is  to  connect 
Greenwood  with  Phcenix. 

The  council  for  the  town  of  Lindsay,  Ont,  has 
approved  of  the  submission  to  the  ratepayers  of 
the  town  of  a  by-law  authorizing  the  corporation 
to   operate   a  municipal  street-lighting  plant. 

Messrs.  Ely  and  Turner  of  Wiarton,  Ont.,  pro- 
pose installing  an  electric-light  plant  in  that  town, 
and  have  asked  permission  from  the  municipal  au- 
thorities to  erect  poles  and  wires  on  the  streets. 

A  meeting  of  a  number  of  capitalists  was  re- 
cently held  in  Essex,  Ont.,  and  it  was  decided  to 
ask  the  Ontario  government  for  a  charter  for  an 
electric  railway  from  the  city  of  Windsor,  Ont.,  to 
a  point  on  the  lake  shore. 

C.  H.  Mitchell  of  Niagara  Falls,  Ont,  has  made 
an  inspection  of  the  source  of  power  at  the  falls,  for 
the  watenvorks,  and  at  the  power  house  of  the  In- 
ternational Traction  company,  with  a  view  of  de- 
vising some  means  of  increasine  the  waterpower 
and  preventing  ice  blockades.  Two  plans  are  fa- 
vored, one  to  enlarge  the  intake  and  the  other  to 
build   a   submerged   dam. 

A  few  minutes  after  midnight  on  the  1st  inst  the 
Toronto  Electric  Street  Railway  company  inaugu- 
rated the  new  century  by  starting  a  new  1,600- 
horsepower  generator  and  a  large  engine  to  drive 
the  street  cars  of  the  company.    The  generator  is 


one  of  the  best  in  the  company's  power  house,  and, 
in  a  patriotic  vein,  it  has  been  christened  the 
"Father  O'Leary,"  in  honor  of  the  brave  Catholic 
chaplain  of  the  first  Canadian  contingent  to  South 
Africa,  which  has  recently  returned  to  Canada.  The 
gerierator  was  built  by  the  Siemens  &  Halske  com- 
pany of  Chicago. 

Next  spring  work  will  be  commenced  on  a  large 
pulp  mill  and  electric  power  house  at  the  Chaudiere 
Falls.  Plans  are  now  being  prepared  for  the  new 
buildings,  and  application  has  been  made  for  the 
incorporation  of  the  new  company,  which  will  be 
capitalized  at  $1,000,000.  It  is  the  intention  of  the 
company  to  develop  electric  power  for  rental,  as 
v/ell  as  for  the  operation  of  the  mill.        A.  V.  W. 


Rochester,  N.  Y. 


Rochester,  January  5. — Work  has  been  begun  on 
rebuilding  the  plant  of  the  Citizens'  Light  and  Power 
company  of  Rochester,  N.  Y.,  which  was  burned 
on  November  2Sth  last  The  contract  for  restoring 
the  plant  was  let  to  the  Archibald  Brady  company 
of  Rochester.  Superintendent  J.  A.  Almstead 
states  that  in  four  weeks  the  company  will  be  in 
working  order.  The  company,  which  supplied  light 
and  power  for  commercial  purposes,  suffered  a 
heavy  loss  by  the  fire,  and  the  customers  dependent 
on  the  plant  were  subjected  to  no  little  inconven- 
ience. The  electrical  machinery  consisted  of  eight 
200-kilowatt  Westinghouse  generators  and  two 
Western  Electric  arc  machines.  These  were  so 
badly  damaged  that  they  will  necessarily  be  re- 
placed by  new  machinery,  except  in  one  or  two 
cases.  The  switchboard,  which  was  built  of  white 
marble  and  which  was  the  particular  pride  of  Su- 
perintendent Almstead,  was  practically  ruined.  It 
was  built  as  a  model  board  by  the  Westinghouse 
company  and  was  one  of  the  most  complete  and 
expensive  in  the  country.  The  steam  plant  was 
only  slightly  damaged.  The  walls  of  the  power 
house,  which  is  located  on  Brown's  race,  at  the  foot 
of  Factory  street,  were  not  injured,  as  they  are  of 
an  unusually  substantial  construction.  The  roof  of 
the  structure  was  entirely  destroyed.  The  plant  is 
to  be  operated  by  waterpower,  with  steam  as  an 
auxiliary. 

The  State  Railroad  Commission  will  hold  a  meet- 
ing in  Rochester  on  January  25th,  to  consider  the 
application  of  the  Bufifalo,  Niagara  Falls  and  Roch- 
ester Railway  company  for  a  franchise.  If  a  favor- 
able decision  is  given  by  the  commission,  it  is  stated 
that  construction  on  the  road,  which  will  connect 
Rochester,  Lockport,  Niagara  Falls  and  Buffalo, 
will  be  commenced  at  once.  The  company  has  ob- 
tained, it  is  announced,  consents  for  the  right-of- 
way  in  90  per  cent,  of  the  cases,  and  boards  of 
supervisors  in  every  county  along  the  proposed 
route  have  declared  in  favor  of  the  project.  The 
road  from  Rochester  will  follow  the  boulevard  from 
the  Ridge  road  about  3%  miles  north  of  the  Niagara 
Falls  branch  of  the  New  York  Central  to  Lock- 
port;  thence  the  road  will  go  direct  to  Buffalo,  a 
branch  running  to  Niagara  Falls.  The  length  of 
the  railway  will  be  about  100  miles.  The  officers 
of  the  company  are:  President,  Allen  C.  Beach, 
Watertown;  vice-president,  Theodore  Tone,  Roch- 
ester; secretary,  George  Moss,  Rochester;  treasurer, 
George  Brown,  Rochester;  attorneys.  Baker,  Davis 
&  Baker,   Rochester. 

The  Common  Council  of  Rochester  has  adopted 
an  ordinance  for  regulating  the  operation  of  "auto- 
mobiles and  other  horseless  vehicles."  Each  vehicle 
must  carry  two  lamps  and  a  gong  or  bell.  For  a 
mile  from  the  corner  of  Main  and  State  streets,  the 
center  of  the  business  district,  the  speed  is  not  to 
exceed  six  miles  an  hour,  and  on  all  other  streets 
in  the  city  the  rate  must  not  be  greater  than  eight 
miles  an  hour.  Automobiles  must  keep  to  the  right 
of  streets,  pass  to  the  left  of  vehicles  proceeding  in 
the  same  direction  and  slow  down  at  crossings. 
Lamps  are  to  be  lighted  within  an  hour  after  sun- 
down. The  gong  or  bell  must  be  sounded  at  cross- 
ings, corners,  and  in  passing  other  vehicles  going  in 
the  same  direction. 

In  his  message  to  the  Legislature  on  January  1st 
Governor  Odell  of  New  York  made  the  following 
recommendation  in  reference  to  the  organization  of 
gas  and  electric-light  companies:  "I  recommend 
that  gas  and  electric-lighting  companies  and  the 
questions  relating  to  their  organization,  administra- 
tion and  control  shall  be  placed  in  the  hands  of 
the  Railroad  Commission,  care  being  taken  to  pro- 
vide such  limitation  on  their  discretion  as  will  se- 
cure due  regard  to  the  wishes  of  every  locality  and 
prevent  the  commission's  sanctioning  the  creation 
of  such  corporations  without  the  consent  of  the 
local   authorities."  D.    W.   J. 


Information  from  Indiana. 

IndianapoUs,  January  7. — The  citizens  of  Rich- 
mond are  greatly  aroused  over  the  proposition  of 
the  City  Council  to  expend  over  $144,000  for  a 
municipal  electric-light  plant  All  of  the  bids  re- 
cently opened  are  above  that  figure.  Promment 
taxpayers  are  practically  a  unit  in  opposition  to  the 
project  and  it  is  probable  that  a  suit  will  be  brought 
to  enjoin  the  council  from  making  the  appropria- 
tion. It  is  charged  that  a  pool  was  formed  by  the 
construction  companies  and  that  the  bids  are  far 
too  high,  the  lowest  being  that  of  the  Varney  Elec- 
trical  Construction  company  of  Indianapolis. 

City  Engineer  Jeup  of  Indianapolis  says  that  his 
examination  of  the  maps  of  the  several  heating  and 
lighting  companies  which  have   secured  hot-water 


and  electric-light  franchises  for  particular  districts 
of  the  city  and  of  the  plans  of  th-  proposed  com- 
panies, leads  him  to  believe  that  their  main  purpose 
is  to  furnish  electric  light,  and  that  the  Indianapolis 
Light  and  Power  company,  which  now  has  the  con- 
tract for  at  least  two  years  longer,  will  enter  a 
vigorous  protest. 

The  City  Council  of  Kendallville  has  taken  steps 
toward  securing  an  incandescent  electric-Hght  plant. 
It  is  proposed  to  make  the  new  municipal  plant 
auxiliary  to  the  arc-light  plant,  which  has  been  op- 
erated by  the  city  for  several  years. 

The  Stone  &  Webster  syndicate  has  arranged  to 
locate  a  new  $200,000  rolling  mill  at  Brazil.  The 
company  states  that  it  will  build  one  or  more  elec- 
tric railways  out  of  Brazil  into  the  populous  rural 
districts  touching  Carbon,  Diamond,  Cardinia, 
Benwood,  Perth  and  Bridgeton.  This  company 
owns  the  Terre  Haute  street-railway  system  and 
electric-light  works  and  the  Brazil  street-car  sys- 
tem and  electric-light  plant,  besides  the  interurban 
line  between  these  cities. 

The  Board  of  Public  Works  of  Indianapolis  and 
the  several  interurban  lines  have  at  last  agreed  upon 
a  contract  for  franchise  privileges.  It  is  as  follows: 
Straight  five-cent  fares  may  be  charged  by  the  in- 
terurban companies;  no  transfers  are  to  be  issued 
or  received;  two  cents  a  trip  for  each  car  is  to  be 
paid  to  the  city  for  the  first  10  years  of  the  franchise 
and  three  cents  a  trip  for  the  remaining  22  years. 

Announcement  has  been  made  that  all  financial 
arrangements  for  the  Indianapolis,  Morristown  and 
Rushville  Traction  company  have  been  completed, 
and  that  the  contracts  will  be  awarded  soon.  The  line 
will  pass  through  Norwood,  Irvington,  Julietta,  New 
Palestine,  Reedsville,  Fountaintown,  Morristown, 
Gwynville  and  Arlington.  In  each  of  these  towns 
the  road  will  extend  through  a  principal  street. 
From  Morristown  a  branch  line  will  be  extended 
south  to  Shelbyville,  a  distance  of  12  miles. 

Regular  traffic  on  the  interurban  electric  line  of 
the  Union  Traction  company,  between  Anderson 
and  Indianapolis,  began  on  the  3d  inst.  The  first 
trip  over  the  new  line  was  made  with  a  train  of 
four  cars  loaded  with  150  invited  guests,  newspaper 
men  and  officials.  No  accident  or  hindrance  oc- 
curred. This  line  brings  the  capital  city  in  close 
touch  with  all  the  cities  of  the  gas  belt.  The  sched- 
ule is  hourly.         F. 

Northwestern  Notations. 

Minneapolis,  January  5. — The  new  street-rail- 
way line  to  Walkerville,  Mont.,  from  Butte  has  been 
completed  and  put  in  operation. 

The  city  of  Menominee,  Mich.,  has  contracted 
with  the  Street  Railway  and  Power  company  to 
furnish  light  for  the  coming  year  at  $62  per  annum 
for  each  of  the  58  arc  lights. 

The  Municipal  Construction  company  of  Chicago 
has  made  a  proposition  to  furnish  an  electric-light 
plant  for  Juneau,  Wis.,  and  sell  to  the  city  on 
easy  terms.  The  estimated  cost  of  the  plant  is  $15,- 
000. 

The  electric-lighting  system  for  Hutchinson, 
Minn.,  has  been  completed  and  put  in  operation. 

The  Des  Moines  Edison  Light  company  will  re- 
sume work  for  underground  wires  in  Des  Moines, 
Iowa,  as  soon  as  the  weather  will  permit,  in  the 
spring. 

The  Marshalltown  Light,  Power  and  Railway 
company  of  Marshalltown,  Iowa,  is  defendant  in  an 
action  to  recover  $10,000  damages  for  the  death  of 
Joel  Heald,  a  man  of  69  years  of  age.  Failure  to 
provide  fenders  is  made  the  chief  cause  of  action. 
The  company  has  just  adopted  a  fender  and  will 
equip  its  cars  at  once. 

If  the  action  in  Des  Moines,  Iowa,  to  eject  the 
telephone  company  from  the  streets  on  the  ground 
that  .it  has  no  franchise  is  successful,  a  similar 
action  will  probably  be  brought  against  the  street- 
railway  company.  It  is  claimed  that  the  company's 
franchise  has  expired. 

M.  L.  Bervis  has  been  granted  a  franchise  for 
an  electric-light  system  at  Republic,  Wash.  It  will 
be  operated  from  power  furnished  from  the  San 
Poll. 

The  commissioner  of  public  works  at  Tacoma, 
Wash.,  has  been  directed  to  prepare  plans  and  esti- 
mates of  cost  for  a  complete  electric-lighting  plant 
for  the   city. 

The  street-railway  company  of  Des  Moines,  Iowa, 
has  secured  an  injunction  to  prevent  the  county 
treasurer  from  selling  its  property  for  taxes.  The 
action  was  asked  on  the  ground  that  it  would  place 
a  cloud  on  the  title  and  would  thereby  damage  the 
property  of  the  bondholders. 

The  council  of  Creston,  Iowa,  has  ordered  the 
Creston  Gas  and  Electric  company  to  discontinue 
street-lighting  service   at  once. 

The  council  of  Mankato,  Minn.,  has  voted  to 
extend  the  franchise  of  the  Mankato  Electric  Street 
Railway.  Light  and  Power  company. 

Application  has  been  made  to  the  council  of  As- 
toria, Ore.,  for  a  franchise  for  a  street-railway  and 
electric-lighting  system.  Martin  Foard,  Frank 
R.  Stokes  and  Charies  H.  Page,  all  of  Astoria,  are 
interested. 

It  is  announced  that  the  projected  electric  line 
between  Des  Moines  and  Newton,  Iowa,  will  be 
completed  and  in  operation  within  a  year. 

■The  rumor  is  revived  that  the  power  will  be  de- 
veloped in  the  St.  Croix  River,  between  Taylor's 
Falls.  Minn.,  and  St.  Croix  Falls.  Wis.,  and  trans- 
mitted electrically  to  Minneapolis  and  St  Paul. 
There  has  been  no  definite  step  taken  in  the  matter, 
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as  the  land  on  each  side  of  the  river  is  owned  by  the 
Isaac  Staples  estate,  and  no  option  has  been  granted 
by  the  Staples  heirs. 

The  street-railway  coinpany  in  West  Superior, 
Wis.,  has  completed  the  work  of  relaying  its  tracks 
on  Connors  Point,  to  carry  the  new  double-truck 
cars  which   arc  soon  to  be  put  in  service. 

The  agitation  for  a  steam  railroad  from  Eau  Claire, 
Wis.,  to  La  Crosse  has  revived  the  old  project  of 
a  trolley  line  from  La  Crosse  to  Black  River  Falls 
and  Neillsville.  It  is  stated  that  capitalists  arc  ready 
to  invest   in    the   projected    electric   line. 

The  council  of  Tacoma,  Wash.,  voted  to  forfeit 
the  present  franchise  of  the  Tacoma-Seattle  electric 
railway,  and  to  refuse  to  consider  a  new-  application 
from  the  company  until  the  full  payment  of  the 
forfeit   bond   shall   have  been   paid. 

The  Seattle  Electric  company'  has  offered  a  re- 
duction of  $12  a  year  on  street  arc  lights  for  the 
city  of  Seattle,   Wash.,  for   the   coming  year. 

The  Automatic  Fire  .-Marm  company  of  Milwau- 
kee has  asked  permission  to  install  a  fire-alarm 
system  in  Fond  du  Lac,  Wis. 

The  cost  complete  of  the  new  electric-light  plant 
for  Corydon,  Iowa,  was  $15,106.  There  is  a  balance 
of  $1,728  from  the  gross  receipts  from  the  bonds, 
the  charges  for  wiring  houses  and  the  material  on 
hand. 

The  electric-light  plant  at  Pipestone,  Minn.,  has 
again  changed  hands.  Several  Twin  City  capitalists 
are  now  in  control.  The  present  manager,  D.  J. 
McNcrncy,  will  continue  his  interest  and,  it  is  under- 
stood, will  remain  as  manager.  It  is  rumored  that 
the  company  will  make  a  number  of  changes  and 
extensions. 

Catherine  M.  Hall  sues  the  Duluth  Street  Railway 
company  for  $8,000  damages  for  injuries  sustained 
in  being  thrown  from  the  platform  of  a  car  while 
in  the   act  of  alighting.  R. 


PERSONAL. 


George  A.  Yuille,  who  has  been  associated  with 
Chicago  street-railway  interests  for  nearly  20  years, 
has  retired  from  active  connection  with  them.  He 
was  assistant  general  manager  of  the  Chicago  Union 
Traction  company,  vice-president  of  the  Cicero  and 
Proviso  Street  Railroad  company  and  director  of 
the  Lake  Street  Elevated  Railroad  company. 

Everett  Frazar,  consul-general  for  Corea  in  the 
United  States,  who  died  at  his  home  in  Orange, 
N.  J.,  on  January  3d,  was  well  known  for  many  years 
by  his  connection  in  the  Chinese-Japanese  trade. 
.\mong  the  more  important  achievements  of  Frazar 
&  Co.,  the  firm  he  established  in  the  far  East,  was 
the  introduction  of  electric  lighting  in  China  and 
Japan.  In  the  mikado's  new  palace  in  Tokio  3,000 
electric    lights    were   placed. 

Mr.  H.  F.  Parshall  is  in  this  country  to  place  a 
large  order  for  railway  supplies  for  the  Central 
London  railroad  and  the  Glasgow  corporation  tram- 
ways. In  reference  to  his  reported  connection  with 
the  Yerkes  interests  in  London,  Mr.  Parshall  said 
that  he  had  been  negotiating  with  Mr.  Yerkes'  rep- 
resentatives for  some  time  and  had  made  them  a 
proposition  to  which  he  might  receive  a  favorable 
answer,  but  that  no  definite  arrangement  had  been 
made. 

Dr.  I.  A.  Lumpkin,  president  of  the  Illinois  Tele- 
phone Association  and  of  the  Mattoon  Telephone 
company,  was  in  Chicago  this  week.  He  reports 
that  the  business  of  his  company  has  been  such  as 
to  necessitate  the  addition  of  a  new  lOO-drop  board, 
which  is  now  partly  filled.  He  regards  the  outlook 
in  the  state  as  on  the  whole  favorable  to  the  In- 
dependent interests  if  they  can  be  made  to  work 
together,  and  he  urges  attendance  at  next  month's 
meeting  at  Champaign. 

Mayor  J.  M.  Head  of  Nashville,  Tenn.,  was  in 
Chicago  recently  with  George  W.  Stainback, 
superintendent  of  public  works  of  Nashville,  and 
C.  S.  Brown,  professor  of  mechanical  engineering 
at  Vanderbilt  University.  Professor  Brown  has  re- 
cently accepted  an  engagement  as  consulting  engi- 
neer for  the  city  and  the  three  gentlemen  arc  mak- 
ing a  tour  of  large  cities  investigating  electric- 
lighting  systems.  Mayor  Head  said  that  Nashville 
had  voted  in  favor  of  municipal  ownership  of  elec- 
tric-light plants,  which  will  furnish  light  for  both 
public  and  private  purposes. 

Charles  Kimball  Bannister,  a  well-known  civil  and 
mcchanic.'il  engineer,  died  on  January  loth  of  pneu- 
monia at  Ogden,  Utah,  at  the  age  of  53  years.  He 
was  connected  at  different  times  as  division,  con- 
sulting or  chief  engineer  with  the  Chicago  and 
Northwestern,  Chicago,  Milwaukee  and  St.  Paul. 
Union  Pacific  and  Colorado  Northern  roads  and 
is  said  to  have  surveyed  more  transcontinental  lines 
west  of  the  Mississippi  River  than  any  other  engi- 
neer now  living.  His  greatest  engineering  feat  was 
the  building  of  the  large  electrical  power-transmis- 
sion plant  at  Ogden.  At  the  time  of  his  death  he  had 
just  completed  the  plans  and  financiering  of  another 
large  power  plant  to  be  built  near  Ogden  on  the 
Weber  River.  He  was  an  honored  member  of  the 
.American  Society  of  Civil  Engineers  and  had 
numerous  degrees  conferred  upon  him  by  universi- 
ties. 


WESTERN    ELECTRICIAN 

on  which  was  stopped  last  year  for  lack  of  funds. 
About  300  lights  are  to  be  added. 

The  city  of  St.  Michaels,  Md.,  will  erect  an  elec- 
tric-light plant  in  the  near  future. 

The  City  Council  of  San  Jacinto,  Cal.,  contem- 
plates the  erection   of  a  new  electric-light  plant. 

A  company  has  been  chartered  at  Midland,  Md., 
for  the  construction  of  an  electric-light  plant.  C.  C. 
Dailey  is  interested. 

Two-thousand-dollar  bonds  for  the  purpose  of 
purchasing  an  electric-light  plant  at  Hartington, 
Neb.,  have  been  voted. 

The  Evanston-Yaryan  (heating  and  lighting)  com- 
pany of  Evanston.  III'.,  has  increased  its  capital  stock 
from  $2,500   to   $400,000. 

The  finance  committee  of  Allegheny,  Pa.,  has 
passed  an  ordinance  providing  for  the  issuance  of 
$ioo,coo   electric-light  bonds. 

The  Legislature  of  Alabama  has  appropriated 
$100,000  for  completing  the  electric-light  plant  at  the 
Girls'  Industrial  School,  Montevallo,  Ala. 

Sealed  bids  will  be  received  up  to  January  28th 
by  E.  F.  Susler,  village  clerk  of  Spencerville,  Ohio, 
for  the  purchase  of  $8,000  five  per  cent,  electric- 
light  bonds. 

Walter  S.  Morse  of  Thayer,  Mo.,  is  planning  to 
build  an  ice  and  electric-light  plant  at  Thayer  and 
wants  estin'ates  on  the  necessary  machinery,  water- 
power  to  be  used. 

A  certificate  of  increase  of  capital  stock  of  the 
Connecticut  Lighting  and  Power  company  of  Hart- 
ford, Conn.,  from  $1,000,000  to  $15,000,000  has  been 
filed  with  the  secretary  of  state  of   Connecticut.' 


ELECTRIC  RAILWAYS. 

The  Everett  (Wash.)  Railway  and  Electric  com- 
pany has  decided  to  make  extensive  improvements 
on  its  system. 

The  Town  Board  of  Eaton,  Ind.,  has  granted 
F.  G.  Brownell  a  franchise  to  operate  a  street  rail- 
way in  that  town. 

The  Metropolitan  Elevated  Railroad  company  of 
Chicago  has  asked  for  a  franchise  for  an  extension 
of  its  line  in  Harrison  street  from  Austin  avenue 
to  Fiftj'-second  avenue.  The  extension  is  to  be  a 
surface  line. 

It  is  stated  that  a  rate  war  is  about  to  be  in- 
augurated between  the  rival  railway  companies  of 
Richmond,  Va.  The  Passenger  and  Power  com- 
pany recently  reduced  fares  to  three  cents  on  one 
of  its  lines,  and  has  asked  the  council  for  an 
ordinance  to  permit  a  charge  of  three  cents  on 
other  lines.  Consolidation  of  the  two  companies 
is    hinted    at. 

A  change  of  route  is  announced  by  the  promot- 
ers of  the  Chicago,  Evanston  and  Northern  Electric 
Railroad  company,  the  new  route  to  be  in  Wilson 
avenue  from  the  terminus  of  the  Northwestern  ele- 
vated road  to  Western  avenue,  then  north  to  Evans- 
ton. Ravenswood  will  be  given  a  five-cent  fare 
to  the  downtown  district  under  the  new  plan.  A 
20-year  franchise  will  be  asked  for  the  part  of  the 
road  lying  in  Wilson  avenue. 

The  Murphy  third-rail  system  was  given  a  private 
test  last  week  in  the  Camden  yards  of  the  Balti- 
more and  Ohio  railroad.  The  system  has  recently 
been  installed  in  the  Camden  yards  and  the  Balti- 
more and  Ohio  tunnel,  and  was  put  in  by  Captain 
Murphy,  the  inventor,  at  his  own  risk,  with  the 
agreement  that  he  should  rentove  it  and  stand  all 
the  cost  if  not  satisfactory.  The  trial  w^as  highly 
successful,  and  a  public  test  will  be  held  on  January 
15th.  _____^___ 

AUTOMOBILES. 

It  is  reported  that  preparations  are  about  com- 
pleted for  the  removal  of  the  Woods  Motor  Ve- 
hicle company  from  Chicago  to  New  Haven,  Conn., 
and  that  within  a  few  weeks  it  is  expected  the 
entire  manufacturing  plant  of  the  coinpany  will  be 
installed  in  the  latter  city.  It  is  believed  that  the 
cab  service  will  be  continued  in  operation  during 
the  winter,  but  that  eventually  it  \vill  be  discon- 
tinued. 

The  Automobile  Club  of  America  has  decided  to 
hold  an  endurance  test  for  automobiles  next  fall. 
A  prize  fund  of  $2,500  has  been  established  for  the 
purpose,  and  there  will  be  two  classes,  one  for 
manufacturers  and  the  other  for  private  owners. 
In  making  the  awards  due  consideration  will  be 
given  to  the  number  of  stops,  the  weight  in  pas- 
sengers carried  and  the  repairs  required,  machines 
to  maintain  an  average  speed  of  from  12  to  15 
ir.ilcs  an  hour. 


PUBLICATIONS. 


ELECTRIC  LIGHTING. 

The   Chicago   council   has   ordered   the   city  elec- 
trician  to  extend  the   city's  lighting  system,   work 


Dixon's  sihca-graphite  paint,  a  durable  and  pro- 
tective coating  for  steel  smokestacks,  boiler  fronts, 
heated  surfaces,  etc.,  is  discussed  in  a  circular  dis- 
tributed by  the  Joseph  Dixon  Crucible  company  of 
Jersey  City,  N.  J. 

The  twenty-second  annual  number  of  The  Trades- 
man, Chattanooga,  Tenn.,  is  filled  with  valuable 
information  regarding  the  South  and  its  develop- 
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ment,  and  the  worth  of  the  publication  is  further 
enhanced  by  a  large  number  of  illustrations. 

An  installation  of  chloride  accumulators  in  the 
residence  of  Archibald  Rogers,  Hyde  Park,  New 
York  city,  is  described  in  a  recent  circular  issued 
by  the  Electric  Storage  Battery  company  of  Phila- 
delphia. Illustrations  arc  shown  of  the  battery 
room,  the  engine  and  generator  room,  and  the  gen- 
erator and  battery  building. 

The  Emerson  Electric  Manufacturing  company  of 
St.  Louis  has  ready  for  distribution  its  1901  cata- 
logue of  fan  motors  and  ceiling  fans  for  alternating 
current,  and  a  copy  will  be  sent  to  any  electrical 
dealer  or  central-station  company  on  request.  The 
catalogue  has  been  carefully  edited,  and  in  its  64 
pages  the  different  types  of  Emerson  fans  are  illus- 
trated and  described  in  detail. 

The  tw^enty-first  edition  of  the  illustrated  cata- 
logue of  batteries  and  electrotherapeutical  appli- 
ances manufactured  by  the  Mcintosh  Battery  and 
Optical  company  of  Chicago  has  recently  been  pub- 
lished. A  complete  line  of  electrical  apparatus  for 
medical  use  is  listed,  including  combined  galvanic 
and  faradic  batteries,  cabinet  batteries,  cautery 
transformers,  electrodes  and  electrotherapeutical  spe- 
cialties, rheostats,  milliamperemeters,  standard  me- 
ters, static  machines,   X-ray  machines,  etc. 

The  Ball  Engine  company  of  Erie,  Pa.,  has  re- 
cently issued  a  new  catalogue  devoted  to  its  belted 
and  direct-connected  horizontal  self-oiling  engines. 
The  engines  described  are  built  from  entirely  new 
designs  and  patterns,  and  are  believed  to  embody 
in  all  details  the  highest  development  of  modern 
high-speed-engine  practice.  The  catalogue,  which 
has  been  edited  and  arranged  with  care,  illustrates 
single-cylinder,  cross-compound  and  tandem-com- 
pound engines  and  shows  in  detail  a  numbei  of  the 
features  of  the  Ball  engines  that  possess  points  of 
marked  excellence.  Tables  showing  dimensions 
and  power  ratings  at  different  speeds  and  pressures 
of  the  engines  are  given  at  the  end  of  the  catalogue. 

A  treatise  on  electromagnets  has  been  issued  by 
the  Varley  Duplex  Magnet  company  of  Jersey  City, 
N.  J.  The  company  makes  a  specialty  of  the  auto- 
matic winding  of  fine  bare,  cotton  and  silk-covered 
copper  wire,  its  products  being  used  in  all  kinds  of 
telephone  and  telegraph  work,  shunt  windings  for 
arc  lamps,  high-resistance  windings,  fine-wire  field 
windings  for  small  motors,  rheostats,  etc.  The 
catalogue  illustrates  the  construction  of  the  wind- 
ings and  lists  telephone  magnets,  induction  coils, 
spark  coils,  Ruhmkorff  windings  and  other  ap- 
paratus. Of  particular  interest  are  a  collection  of 
illustrations  of  special  magnets  and  circuit  diagrams 
showing  the  methods  of  testing  telephone  and 
switchboard  apparatus,  ringers,  solenoids,  etc. 


SOCIETIES  AND  SCHOOLS. 

The  second  quarterly  meeting  of  the  American 
Physical  society  was  held  in  New  York  city  re- 
cently. Professor  Henry  A.  Rowland"  presided. 
The  officers  chosen  were  the  following-named  gen- 
tlemen: President,  Henry  A.  Howland,  Johns  Hop- 
kins University;  vice-president,  A.  A.  Michelson, 
University  of  Chicago;  secretary,  Ernest  Miller, 
Cornell  University;  treasurer,  William  Haller,  Co- 
lumbia University;  councilors,  Henry  Crew,  North- 
western University,  and  Edward  B.  Ross,  Wesleyan 
University. 

The  University  of  Vermont  and  State  Agricultural 
College  of  Burlington,  Vt.,  have  recently  issued 
their  general  catalogue  for  igoo-igoi  and  their  bul- 
letin of  the  engineering  department.  In  the  former 
are  given  lists  of  the  faculty,  officers  and  students 
and  general  information  in  regard  to  admission, 
courses  of  instruction,  scholarships,  etc.  The  bul- 
letin of  the  engineering  department  contains  a 
comprehensive  account  of  the  department  and  the 
courses  of  study,  laboratory,  field  and  shop  work 
followed,  and  concludes  with  a  complete  register 
of  engineering  graduates  of  the  institution.  Over 
20  very  good  illustrations  of  different  college  build- 
ing and  interiors  of  laboratories,  shops  and  draw- 
ing rooms  give  a  good  idea  of  the  facilities  for 
instruction  in  engineering.  William  H.  Freedman 
is  professor  of  electriical  engineering. 


CALENDARS. 

An  attractive  calendar  is  distributed  by  the  New 
England  Electrical  Works  of  Lisbon,  N.  H.,  through 
(loldmark  &  Wallace,  67  Cortlandt  street.  New 
York,  general  sales  agents  for  the  concern.  The 
concern  manufactures  magnet  wire. 

The  Commercial  Cable  company  has  issued  a 
convenient  wall  calendar,  with  a  tear-off  slip  for 
each  week  of  the  year.  The  pad  is  attached  to  a 
card  with  a  striking  design  showing  the  world  afl6at 
in  a  billowy  sea.  On  the  globe  the  cable  lines  of 
the  company  are  represented. 

The  Chase-Shawmut  company,  dealer  in  elec- 
trical specialties  and  manufacturer  of  high-grade 
switches  and  switchboards,  390  Atlantic  avenue, 
Boston,  has  distributed  to  the  trade  calendars  for 
the  new  year,  containing  illustrations  of  its  sample 
board  of  specialties  sent  to  the  Paris  Exposition 
and  a  modern  switchboard  installed  in  Savannah, 
Ga. 

One  of  the  handsomest  of  the  season's  calendars 
is  that  "extended  with  compliments  and  best  wishes 
for   1901"   by  the   G.   F.    Brunt   Porcelain   Works, 
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manufacturers  of  high-grade  porcelain  for  electrical 
purposes  at  East  Liverpool,  Ohio.  It  consists  of 
six  sheets  of  cardboard  fastened  together  by  a 
dainty  red  ribbon.  Each  of  the  sheets  serves  for 
two  "months  of  the  year  and  is  adorned  with  a 
picture  of  a  spray  of  roses,  the  blossoms,  buds, 
foliage  and  stems  being  of  natural  size  and  coloring. 
Red,  yellow,  pink  and  white  roses  are  represented, 
there  being  a  different  design  for  each  of  the  six 
sheets.  The  coloring  is  natural  and  rich,  the  drawing 
is  excellent,  and  the  wdiole  series  is  effective  and 
pleasing.  The  pictures  bear  the  name  of  Paul  de 
Longpre.  

MISCELLANEOUS. 

The  Southern  Engine  and  Boiler  Works,  Jackson, 
Tenn.,  are  in  the  market  for  electric  traveling  cranes. 

C.  Hanika  &  Sons,  Mnncie,  Ind.,  want  bids  on 
machinery  and  electrical  supplies  for  their  new 
architectural  iron  works. 

Consul  Listoe  at  Rotterdam  states  that  he  has 
received  inquiries  from  persons  in  that  vicinity  con- 
cerning the  addresses  of  American  producers  of 
zinc  ore.  It  is  stated  that  the  European  zinc  mines 
are  practically  exhausted,  and  that  there  is  a  good 
demand  there  for  zinc  and  zinc  ore.  As  zinc  ore 
is  more  valuable  than  iron  ore,  and  could  bear  the 
freight  charges  better  on  that  account,  it  would 
seem  that  a  profitable  export  tiade  could  be  built 
i-.p.  ^_^__^^^__ 

TRADE  NEWS. 

The  United  States  Electric  Contracting  company 
of  Syracuse,  N.  Y.,  has  been  incorporated,  for  $40,- 
cco.  The  directors  are  David  Cronin,  F.  S.  Rogers 
and  E.  R.   Caldwell,  S.yracuse. 

The  Thayer  Electric  company  of  Peoria,  111.,  has 
been  incori)or;ited,  with  a  capital  stock  of  $25,000,  to 
manufacture    electrical    machinery.      The    incorpo- 
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rators   are  R.   Lester  Thayer,   Louis   B.  Van  Nuys 
and   C.    B.   Murray. 

Precisely  at  midnight  on  New  Year's  eve  the 
motive  power  was  turned  on  for  the  first  time  at 
the  new  boiler  plant  of  the  Babcock  &  Wilcox 
company  in  Bayonne,  N.  J.  The  plant,  which  had 
been  removed  from  Elizabethport,  N.  J.,  covers  an 
area  of  five  city  blocks  long  by  three  wide  and 
has  been  more  than  a  year  in  construction.  The 
starting  up  of  the  works  was  celebrated  by  a  dinner 
at  which  the  mayor  and  other  officials  of  Bayonne 
were  the  guests  of  the  company. 

Thomas  H.  Bibber  and  Charles  E.  Bibber  have 
severed  their  connections  with  the  Bibber-White 
company  of  Boston,  and  the  latter-named  gentle- 
man will  continue  his  business  as  contractor  for 
railroad  and  electric-light  plants  at  37  Arch  street, 
Boston.  Thomas  H.  Bibber  has  opened  up  an 
office  at  the  same  address  under  the  firm  name  of 
Thomas  H.  Bibber  &  Co.,  and  will  act  as  manu- 
facturers' agent  in  the  buying  of  electrical  mer- 
chandise, making  a  specialty  of  bare  and  insulated 
wires.  His  firm  will  also  cater  to  electric-light 
stations  and  street  railways  in  specialty  lines. 

The  Manhattan  Electrical  Supply  company  of 
New  York  will  open  a  Chicago  branch  at  Nos. 
1S6  and  188  Fifth  avenue  on  or  about  March  ist. 
It  will  occupy  two  floors  and  the  basement  of  the 
building,  and  will  do  a  wholesale  and  retail  busi- 
ness. The.  company  is  building  a  large  addition 
to  its  Jersey  City  factory,  which,  when  com- 
pleted, will  place  the  company  with  the  largest 
manufacturers  of  general  electrical  supplies  in  this 
country.  The  Manhattan  company  is  now  mak- 
ing a  large  variety  of  novelties  and  is  constantly 
adding  to  the  line. 


BUSINESS. 

The   Electric   Appliance  company,    Chicago,    says 
that    a    plant,   in  order  to  be  strictly  a  twentieth- 
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century     plant,     should     use     Adams-Bagnall     arc 
lamps. 

The  Richmondt  Conduit  company  of  Milwaukee 
reports  a  most  satisfactory  and  constantly  increas- 
ing demand  for  its  conduit  products.  Mr.  Rich- 
mondt says  that  his  conduits  have  just  been  ap- 
proved by  the  three  electrical  boards  of  New 
York,  in  which  city  the  company  has  opened  a 
branch  office  and  warehouse  for  the  benefit  of  its 
eastern  patrons.  This  will  insure  prompt  shipment 
on  all  short  or  rush  orders  in  that  territory. 

The  Tennessee  Lumber  company  of  Lewisburg, 
Tenn.,  deals  in  red-cedar  and  chestnut  telephone 
poles,  fence  posts,  barn  poles,  railway  and  highway 
piling,  locust  insulator  pins  and  all  kinds  of  hard- 
woods. It  has  a  branch  office  at  Kellerton,  Iowa, 
and  oak  mills  at  Monticello,  Ark.  This  company 
was  organized  December  i,  1900,  by  W.  G.  Liggett 
and  C.  C.  Houston  of  the  firm  of  Houston  &  Lig- 
gett, Lewisburg,  Tenn.,  and  E.  R.  Greenman  and 
W.  B.  Greenman  of  the  lirm  of  Greenman  Bros, 
of  Wanamnker,  Iowa.  It  has  the  following-named 
officer.-;:  President,  E.  R.  Greenman;  vice-presi- 
dent, W.  G.  Liggett;  secretary,  W.  B.  Greenman; 
treasurer,  C.  C.  Houston. 

The  Central  Electric  company,  Chicago,  general 
sales  agent  for  the  Columbia  incandescent  lamp, 
reports  a  most  flourishing  business  in  this  depart- 
ment. It  seems  that  the  Columbia  lamp  is  daily 
increasing  in  popularity,  and  among  its  thousands 
of  users  all  over  the  country,  the  experienced,  dis- 
criminating buyer  is  the  most  noticeable.  The 
Centi^al  Electric  company,  also  reports  a  varied, 
steady  growth  in  National  lead-encased  cables,  par- 
ticularly among  the  Independent  telephone  people. 
The  Central  company  has  just  taken  the  sales 
agency  for  the  Hylo  lamp  and  is  prepared  to  sup- 
ply the  trade,  as  well  as  consumers.  The  Hylo 
lamp  is  said  to  be  one  of  the  most  successful  lamps 
for  use  in  sick  rooms,  where  a  dim  light  is  required. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


664.868.  Electrically  Operated  Cut-off  Valve  for 
Engines.  Louis  Johnson,  Milwaukee,  Wis.,  as- 
signor of  one-half  to  Albert  C.  E.  Icke,  Mil- 
waukee, Wis.  Application  filed  November  18, 
1S99.  '     I 

The  inlet  valve  is  mechanically  operated  and  the  cut- 
off is  operated  by  electromagnets  through  a  commutator 
which  controls  the  valves  for  both  ends  of  the  cylinder 
Electrical  connections  are  made  acd  broken  by  means  of 
a  ball  governor, 

664.869.  Electric  Wave  Telegraph.  Warren  S. 
Johnson  and  Charles  L.  Fortier,  Milwaukee, 
Wis.,  assignors  to  the  American  Wireless  Tele- 
graph company,  Milwaukee,  Wis.  Application 
filed  February  16,  1900. 

A  coherer  is  electrically  connected  w^th  a  local  circuit 
includirg  a  source  cf  current  and  a  wave-ir  dicatiog  ia- 
struraent.  The  transmitting  mecbanism  comprises  a 
wave-prcducing  ins  rument.  an  opeiaiing  key  and  source 
cf  current,  a  wave-iotercepting  or  transmitiin^  conductor 
and  a  switch  normally  connecting  tlie  conductor  with  the 
coherer  aud  breaking  the  connection  between  the  con- 
ductor and  the  wave-produ  iug  ibstrument.  This  switch 
is  adapted  to  disconnect  automatically  the  conductrr  from 
the  coherer  bnd  connect  it  with  ihe  wave-ptoducing  in- 
strument whenever  the  circuit  is  closed. 

664.904.  Microphone.  August  H.  Skold,  Stock- 
holm, Sweden.  Application  filed  December  22, 
1897. 

This  microphone  has  a  single  diaphragm  bear'ng  con- 
tact pla-es  on  one  face  and  a  number  of  granulated  car- 
bon contacts  in  series  witli  the  diaphragm  and  line  and 
situated  adjacent  to  the  contact  plates. 

664,907.  Electric  Elevator  Controller.  Barrington 
S.  Stephens,  New  York,  N.  Y.,  assignor  to  the 
Electrical  Appliance  company,  jersey  City,  N.  J. 
Application  filed  March  17,  1899.  Renewed 
May  24,  1900. 

The  electric  swach  is  actuated  by  a  bar  which  has  a 
loneitudinal  slot  embracing  a  pin  extending  from  the 
switch  rod.  A  latch  Icver  is  pivuted  to  the  bar  to  extend 
into  the  slot.  A  separate  hand  rope  is  attached  to  the 
latch  lever,  and  a  spring  to  the  separate  hand  rope  and 
to  the  switch  rod.  The  bar  carries  stop  pins  for  the 
iatch  lever. 

664,915.  Electrical  Device  for  Determining  the  Re- 
sistance or  Conductivity  of  Bodies.  Henry  E. 
Warren,  Newton,  Mass.  Application  filed  Jan- 
uary 27,  1896. 

A  Whe^t^tone  Dr'dge  comprises  an  arm  having  variable 
resistances  whose  values  are  arraTged  in  geometrical  pro- 
ponioo,  an  arm  formed  by  the  resistance  tt  be  meas- 
ured, and  a  slide  wire  forming  the  other  two  arms, 
arranged  in  a  circu'ar  path.  A  contact  is  arranged  to 
engage  the  wire  to  balance  the  bridge.  A  pointer  is  con- 
trolled by  the  contact,  and  a  scale  so  graduated  that  the 
pointer  when  the  bridge  is  balanced  shall  indicate  on  the 
scale  a  decimal  part  of  the  uoknown  res'stance,  A  tele- 
phone is  in  circuit  with  the  bridge,  and  a  vibrating  arm 
carries  a  part  arranged  in  the  telephone  circuit,  the  part 
be  ng  coniroUed  by  the  current  in  the  circuit,  and  arranged 
to  indicate  in  the  telephone  the  presence  or  absence  of  the 
current  in  the  circuit. 

664,939.  Outlet  Box.  John  Fountain,  Jr.,  Eliza- 
beth, N.  J.     Application  filed  October  27,  1900. 

This  outlet  has  one  cr  more  openings  in  its  bottom  or 
base,  and  a  separate  d  sk  cr  disks,  cast  in  ptis-tioB  over 
the  openings  in  the  base,  and  similar  openings  in  the 
sides  of  the  bos  closed  in  the  same  way.  The  d'sks  or 
plates  in  either  the  bottom  or  sides  of  the  bos  are  capable 
of  being  broken  away  to  form  openings. 

664,941.  Telephone  Attachment.  George  W.  Ganoe, 
Philipsburg,  Pa.,  assignor  of  two-thirds  to  Will- 
iam C.  Prickett  and  John  S.  Furst,  Williams- 
port,  Pa.     Application  filed  July  2,   1900. 

Aq  arm  is  pivotally  mounted  adjacent  to  the  transmitter 
and  has  a  receiver  held  in  its  free  end  in  such   a  position 
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as  to  obstruct  free  access  to  the  transmitter,  A  weight 
in  engagement  with  the  switch  normally  holds  the  latter 
open,  and  a  flexible  devi-e  is  secured  to  the  weight  and 
adjustably  attached  to  ihe  arm  whereby  a  movement  of 
the  arm  will  free  the  swiich  of  the  overpowering  force  cf 
the  weight  end  perm't  the  switch  to  close  iha  circuit  whe.t 
the  operator  gains  iiccess  to  the  transmitter. 

664,948.  Electric  Meter.  Caryl  D.  Haskins.  New- 
ton, Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  July 
29,   1S99. 

Th's  is  a  stor  ge-battery  me'er  comprisng  two  regis- 
ters, a  meter  motor  governed  by  the  batiery  circuit,  a 
worm  en  the  movable  member  thereof,  and  a  magntti^aliy 
operated  clutch  having  one  operating  member  of  constant 
polarity,  and  the  other  magnciized  by  a  coil  in  series  wi  h 
ihe  battery  to  shift  the  worm  into  engagement  with  either 
register.     (See  cut.) 
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664,953.  Electrical  Resistance  Board.  Willis  R. 
King,  Newark,  N.  J.,  assignor  to  the  Hanson 
&  Van  Winkle  company  of  New  Jersey.  Ap- 
plication filed  July  21,  1900. 

This  rheos'at  comprises  a  non-fO"ductirg_base,  sfg- 
menis  or  blorks  secured  thereto,  and  disposed  in  a  circle 
around  a  common  center,  and  a  centrally  arranged  veriical 
post  in  the  base  provided  with  a  vertically  arranged  screw- 
threaded  portion.  Sockets  extend  radially  ftora  ihe  seg- 
ments. One  or  more  helical  resistance  coils  are  int-  graliy 
separate  from  and  removably  connected  with  the  sockets. 
A  centrally  tivoted  switch  arm  or  lever  electrically 
connected  at  its  one  end  with  the  main  circuit  is  adapted 
to  make  electrical  contact  at  its  other  end  with  eithtr  of 
the  segments.     (See  cut  on  next  page.) 

664,966.  Electrothermostatic  Cable  for  Fire  Alarms. 
Adolph  Munker,  Schoeneberg,  Germany.  Ap- 
plication filed  April  14,  1900. 

This  cable  consists  of  two  conducting  wires  insulated 
from  each  other,  and  a  suitable  number  of  thermal  circuit- 
closers  forming  part  of  the  cable,  the  circuit-closers  con- 
sisting of  two  elastic  contacts  respectively  secured  to  the 
conducting  wires  before  insulating  and  a  fusible  piece 
between  the  contacts, 


664,969.  Electric  Motor  for  Railways.  Edward  D. 
Priest,  Schenectady,  N.  Y..  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Appli- 
cation  filed  January  30,    1897. 

The  field-magnet  frame  is  divided  inti  two  substan- 
tially equal  parts.  There  is  a  coil  for  extiting  the  pole 
piece  of  ta  h  part  of  ihe  field  magiet.  A  stat  onary 
shaft  is  mouned  in  one  of  the  parts  cf  the  magnet  frame, 
and  a  rotating  sleeve  carries  the  armature  and  comrau  a- 
t  r.  The  bei»ring  between  the  sleeve  and  the  stationary 
shaft  is  whnlly  iuclosed  by  the  m^-gcet  Ir^me.  (See  cut 
on  nest  page.) 

664,971.  Incandescent  Lamp.  Edward  Riordan, 
New  York,  N.  Y.  Application  filed  April  5, 
1900. 

The  bulb  is  fitted  wth  a  cap.  Contact  plates  are  par- 
t'ally  erab.dtied  within  and  insulated  from  the  cap,  and  a 
filament  is  secured  to  the  cap  and  to  one  of  the  contact 
plates,  wires  connecting  the  remaining  contact  plates  with 
the  filament  at  points  between  i  s  ends.  Th?  socket  contait  s 
an  annular  insulated  ring  adaped  to  engage  Fnd  conract 
with  the  cap,  A  wire  is  secured  to  the  ring  A  shaft  projecis 
through  a  partition  wiihin  the  socket  and  carries  an  arm 
ad  -pied  1 1  contact  with  any  one  of  the  com  act  plates  A 
collar  incloses  the  shaft  and  carries  a  pinion,  ard  a  sec- 
ond pinion  meshes  therewith.  A  koobbed  shaft  is  secured 
to  the  second  pmiofl,  and  a  seccnd  supply  wire  is  secureJ 
to  arms  on  the  collar. 

664,986.  Electric  Switch.  George  H.  Whittingham, 
Baltimore,  Md.  Application  filed  March  19, 
1900, 

In  a  pow.r- operated  switch,  a  vertical  rod  passes 
thro'igh  a  frame,  and  contacts  are  conroUed  by  the  frame. 
A  spring  is  int-rposed  te-ween  the  frame  and  rod  and  a 
bar  arranged  to  push  against  the  end  of  the  rod .  A  pinion 
engages  with  a  rack  on  the  bar,  and  an  electromagnet  is 
adapted  to  throw  the  rack  and  pinion  into  engai^ement 
and  to  act  as  an  electromagnetic  fiiction  brake  to  retain 
the  bjr  in  position. 

664,992.  Trolley  for  Electric  Railways.  Louis 
d'Orville  Chabut,  Pittsburg,  Pa.  Application 
filed  June   14,  1900. 

A  telescopic  trolley  pole  carries  a  wheel,  A  spring  is 
arranged  to  perm-t  the  vertical  adjustment  cf  the  upper 
telescopic  section,  and  supporting  arms  are  journaled    en 


665,027.  Printing  Telegraph.  Henry  Mahnken,  New 
York,  N.  Y.     Application  filed  March  8,  J900. 

The  re-eiver  comprises  a  type-wheel  shaft,  an  escape- 
ment wheel  connected  thereto,  and  a  ratchet  wheel 
loosely  mounted  on  the  shaft  A  spring  connects  ihe 
ratchet  wheel  to  the  shaft,  and  feed  teeth  are  carr.'ed  by 
the  arms  of  an  oscillating  yoke  and  engage  the  ratchet 
wheel.  An  oscillating  armature  is  connected  to  iheyoke, 
and  feed  movements  of  the  escapement  wheel  are  per- 
mitted by  the  oscillation  of  the  yoke. 

665,040.  Automatic  Fire  Alarm.  Albert  R.  Thomp- 
son, Indianapolis,  Ind.,  assignor  of  two-thirds 
to  Clarence  M.  Zener  and  John  Wocher,  In- 
dianapolis, Ind.  Application  filed  September 
22,  1899. 

A  thermostat  cons'sts  of  a  pair  of  terminals  arranged  to 
form  a  part  of  an  open  circuit,  a  pin  mounted  between  and 
insulateti  frcm  the  terminals,  and  a  pair  of  spring  con- 
ductors electrically  connected  and  mounted  upon  the  pin 
so  as  to  be  insulated  from  ihe  terminals.  A  fusible  con- 
neciion  between  the  spring  conductrrs  normally  holds 
them  out  of  simultaneous  engagement  with  the  terminals. 
and  a  pair  of  trrminals  is  carried  ons  by  each  of  the 
spring  arms  and  insulated  therefrom,  the  arrangement 
being  such  that  the  terminals  are  normally  held  in  en- 
gagement with  each  other  by  means  of  the  fusible  con- 
nection. 
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665,051,  Electric  Traction,  Samuel  G.  Bennett, 
Wolverhampton,  England.  Application  filed 
October  13,  1900. 

A  conduit  system  is  described  in  which  boxes  contain 
coDtaci  pieces  baviog  hinged  gripping  jaws,  and  a  flexible 
plow  is  carried  on  the  car.  the  gripping  jaws  being  in  con- 
stant connection  with  the  feeder. 

665,064.  Electrolytic  Cell.  Edwin  D.  Chaplin,  Win- 
chester, and  Henry  G.  Halloran,  Boston,  Mass. 
Application  filed  May  29,   1899. 

A  pervious  diaphraem  is  placed  near  the  cathode  of  tex- 
ture to  permit  liquid  flow.  A  chamber  incloses  the  anode, 
and  is  suspended  within  the  general  electrolyte-containing 
space  of  the  lank.  The  osmotic  diaphragm  is  of  such 
texture  as  to  prevent  the  flow  of  liquid  through  it  at  the 
mouth  of  the  chamber,  the  diaphragms  being  separated 
from  each  other  by  a  portion  of  the  general  electrolyte- 
containing  space  of  the  tank  to  prevent  any  intercurreat 
movement  of  the  electrolyte. 


NO.    664,953. 

665,087.  Controller  for  Electric  Motors.  Frank  W. 
Garrett,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania,  Application 
filed  September  25,  1900, 

Regulating  and  reverse  switches  are  mounted  within  a 
controller  casing.  A  vertically  movable  sleeve  is  fitted  on 
the  shaft  of  the  reverse  switch,  with  a  handle  arranged  to 
engage  it  detachably  above  a  guard  plate  on  the  top  of  the 
coutroller.  A  lever  pivoted  witbin  the  casing  engages  the 
sleeve.  A  cam  carried  by  the  regulating  switch  impinges 
upon  the  lever  to  actuate  it  in  one  direction,  and  a  spring 
actuates  the  lever  in  the  opposite  direction. 

665,094-  Means  for  Electrical  Car  Propulsion.  John 
H.  Hertner,  Cleveland,  Ohio.  Application  filed 
August  6,   1900. 

A  continuously  running  alternating-current  motor  is  used 
with  clutch  devices  mounted  on  the  shaft  of  the  motor.  A 
direct-rurrent  genTator  driven  from  the  aUernatinp-cur- 
rent  motor  provides  a  separate  circuit  for  the  clutch 
mecbaiiism.  Differential  gearing  between  the  motor  shaft 
and  the  axle  of  the  car  truck  is  provided,  by  means  of 
which  variable  speeds  are  transmitted  to  the  axle  of  the 
car  truck. 

665,120.  Rosette.  Andrew  A,  Moffitt,  Pawtucket, 
R.  I,     Application  filed  October  16,   1900. 

An  insulating  body  has  interior  channels  converging  to 
form  an  orifice  in  ihe  apex  of  the  body,  openings  inter- 
mediate the  channel  openings  and  leading  to  the  channels, 
and  flexible  lamp  wires  traversing  the  channels  and 
looped  through  the  openings,  to  relieve  the  strain  upon 
the  electrical  connections. 

665,127.  Controller  for  Electric  Motors.  George 
H,  Parmelee,  Johnstown,  Pa.,  assignor  to  the 
Lorain  Steel  company  of  Pennsylvania.  Appli- 
cation filed  July  25,   1900, 

A  reversing  switch  and  a  regulating  switch  are  pro- 
vided aod  handles  for  operating  them,  the  shafts  of  the 
switches  having  the  portions  which  receive  the  handles 
formed  in  separate  sections.  Cams  secured  to  the  handle 
sections  of  the  shafts  engage  with  the  main  shaft  sections, 
and  a  pivoted  lever  has  us  arms  engaging  the  respective 
cams  to  imparl  vertical  movement  thereto.  A  casing  has 
pockets  or  guards  to  receive  the  handles  and  prevent 
operative  access  thereto  except  at  certain  times. 

665.133.  Electrical  Valve  Controller.  Clarence  B. 
Riggs,  New  Rochelle,  N.  Y.  Application  filed 
February  5,  1900. 

This  invention  comprises  an  electric  motor  for  moving 
the  valve,  a  central  device  for  closing  the  circuit  of  the 
motor,  a  second  central  device  for  opening  the  circuit, 
and  electromagnetic  means  for  actuating  the  circuit- 
opening  device.  Contact  makers  move  with  the  valve  for 
controlling  the  circuits  for  automatically  stopping  the 
valve   motor. 

665.134.  Telegraph  or  Telephone  Call  Mechanism. 
Edgar  E.  Salisbury,  Chicago,  111.,  assignor  to 
the  National  Autophone  company,  Chicago,  111. 
Application  filed  March  21,  1900, 

A  break-wheel  is  provided  with  a  locking  lever  for  the 
call  mechanism  and  break-wheel.  A  receiver-supporting 
arm  carries  means  for  releasing  the  break-wheel  locking 
lever.  A  locking  device  for  this  arm  when  in  its  upward 
position  is  adapted  to  hold  the  arm  until  after  the  call 
mechanism  has  completed  its  full  action.  Means  are  pro- 
vided f  ir  releasing  the  locking  device  from  the  arm  after 
the  break-wheel  stialt  have  made  its  proper  movement. 

665.139.  Control  of  Electric  Motors.  Bennet  C. 
Shipjnan,  Johnstown,  Pa.,  assignor  to  the  Lo- 
rain Steel  company  of  Pennsylvania.  Original 
application  filed  August  5,  1899.  Divided  and 
this    application    filed   May  29,    1900. 

For  controlling  an  electric  motor  having  different  field 
windings,  a  switch  and  connections  are  provided  for  bhift- 
ing  the  armature  and  field  coils  of  the  motor  from  series 
to  shunt  or  the  reverse  relation,  the  switch  also  having 
connectiouK  with  the  field  windings  whereby  its  operation 
to  effect  the  above-described  change  in  the  armature  and 
field  coils  also  changes  the  connection  of  the  windings 
from  a  relation  of  low  resistance  to  a  relation  of  high  re- 
sistance. 

665.140.  Portable  Lamp  Bracket.  Harold  W.  Shon- 
nard,  Newark,  N.  J.,  assignor  to  James  Jones 
and  James  Jones,  Jr.,  New  York,  N.  Y.  Ap- 
plication filed  January  15,  1900. 

A  plate  has  a  twisted  perforated  end  with  a  yoke  riveted 
to  it  adjacent  to  the  twisted  end.  A  spring  coil  and  spring 
arm  integ'-al  with  each  other  are  connected  to  a  suppirt 
bai,  passing  through  the  yoke  and  secured  thereti,  the 
arm  being  in  line  with  the  plate.  A  nivoted  coupler  is 
connected  by  a  pivot  screw  to  the  twisted  end  of  the 
plate  and  adapted  to  swing  on  the  pivot  and  to  be  con- 
nected to  the  key  socket  of  an  electric  lamp. 


665.143.  Control  of  Electric  Motors.  Emmett  W. 
Stull,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
filed  June  5,  1900. 

In  a  system  of  electric  train  control,  an  electromagnetic 
device  actuates  a  motor  controller.  Controlling  mechan- 
ism for  the  actuating  device  is  arraneed  to  conlrol  the 
current  supply  to  the  actuator  and  to  vary  the  internal  cir- 
cuits of  the  same  to  produce  a  siep-by-step  movement  of 
the  conTotler.  An  automatic  switch  is  arranged  to  open 
the  motor  circuit  upon  the  failure  of  current  thereto,  and 
at  the  same  time  to  close  a  circuit  to  the  actuating  device. 
Means  are  provided  for  closing  the  switch  upon  resump- 
tion of  the  current  supply,  the  means  operating  only  when 
the  motor  controller  is  at  oft"  position. 

665.144.  Controller  for    Electric   Motors.     Emmett 

w.  "■  "  '-'    -'-       ■"-    -   ■- '    " 

tion   filed  June   16, 


144.  Controller  for  Electric  Motors.  Emmett 
W.  Stull,  Johnstown,  Pa.,  assignor  to  the  Lo- 
rain Steel  company  of  Pennsylvania.     Applica- 


1900. 


A  series  parallel  controller  with  a  switch  for  cutting 
either  of  the  two  motors  out  of  service  is  fitted  with  a  stop 
for  limiting  the  movement  of  the  main  cylinder,  and  a 
magnet  for  holding  the  stop  inoperative  when  both  motors 
are  in  circuit,  and  for  releasing  the  stop  when  either  motor 
is  removed  from  circuit, 

665,156.  Double-pole  Switch.  Robert  E.  Wood, 
Baltimore,  Md.  Application  filed  August  28, 
1900. 

Two  levers  are  pivoted  with  tbeir  free  ends  extending 
toward  each  other,  one  of  which  carries  contact  pieces 
adapted  to  contact  with  ihe  terminals.  A  pin  is  secured  to 
the  free  end  of  each  lever.  A  rocking  bar  engages  the  pins 
on  both  levers.  An  expansion  spring  is  coiled  on  the 
rocking  bar  and  its  opposite  ends  press  against  the  pins. 
Push-buttons  connect  with  the  levers. 

665,186.  Electric  Shuttle  Motion  for  Looms.  John 
M.  Cryer  and  William  E.  Bullen,  Poulton-le- 
Fylde,  England.  Application  filed  September  4, 
1900. 

A  magnet  is  provided  for  actuating  the  shuttle,  a  cord  or 
wire  for  moving  the  magnet  back  and  forth  across  the 
loom,  and  a  drum  or  scroll  on  which  the  cord  is  wound.  A 
differential  cam  on  the  shaft  carries  the  scroll.  The 
mechanism  con^prises  in  addition  a  guide  pulley,  treadle 
levers,  cords  passing  around  the  guide  pulley  and  in 
opposite  directions  around  the  cam  and  having  their 
ends  attached  respectively  to  the  treadle  levers  and  to  the 
cam.  a  cam  shaft  and  cams  thereon  adapted  to  engage  the 
levers  for  alternately  rotating  the  scroll  in  opposite 
directions. 


No.  664,969. 

665,195.  Storage  Battery.  Aubrey  G.  Eneas,  Bos- 
ton, Mass.  Application  filed  October  9,  1897. 
Renewed  June  13,  1900. 

The  claims  describe  the  construction  of  one  electrode 
comprising  a  conducting  support  having  a  number  of 
permeable  partitions  mounted  thereon,  and  active  ma- 
terials interposed  and  filling  the  entire  spaces  between 
and  immediately  adjacent  on  both  sides  of  the  permeable 
partitions  whereby  the  electrolyte  has  free  action  on  the 
peripheral  surface  of  the  matertal,  and  also  through  the 
permeable  partitions  on  the  adjacent  sides  or  faces  of  the 
material. 

665,248.  System  of  Electric  Traction.  Lowell  M. 
Maxham,  Boston,  Mass.  Application  filed  April 
28,  1900. 

Longitudinally  continuous  stringers  formed  of  insulat- 
ing material  have  a  central  longitudinal  channel.  The 
electric  conductor  is  laid  within  the  channel.  The  insu- 
lating blocks  fill  the  channel  but  are  separated  by  short 
distances.  The  exposed  rail  is  laid  upon  the  stringers 
and  blocks,  and  magnetically  actuated  circuit-closers  are 
located  in  the  channel  between  the  blocks  and  normally 
in  circuit  with  the  electric  conductor. 

665,251.  Mouthpiece  for  Telephone  Transmitters. 
Winfield  S,  Moore,  Indianapolis,  Ind.  Appli- 
cation  filed  May  21,  1900. 

The  subject  of  this  patent  is  an  extension  mouthpiece 
attachment  comprising  a  suitable  mouthpiece  proper,  a 
tube  extending  therefrom,  and  a  T  secured  to  the  ordi- 
nary transmitter  mouth,  to  one  arm  whereof  the  tube  is 
connected,  the  other  arm  extending  across  the  transmitter 
and  being  open,  while  the  stem  of  the  T  extends  at  right 
angles  in  toward  the  transmitter  diaphragm. 

665,305.  Electrical  Transformer.  Arthur  F.  Berry, 
London,  England.  Application  filed  July  23, 
1900. 

This  transformer  comprises  an  iron  core  composed  of  a 
number  of  built-up  lamlnated-iron  plates  arranged  radially 
around  a  center  and  each  containing  a  large  hole.  A 
length  of  cable  wound  to  form  a  coil  extends  through  the 
holes  in  the  plates  and  is  composed  of  two  sets  of  sepa- 
rately insulated  conductors  and  junction  pieces  connecting 
the  conductors  in  the  desired  order  to  form  primary  and 
secondary  windings, 

665.318.  Electric  Motor  Controller.  Frank  W.  Gar- 
rett, Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania,  Application 
filed  August  24,  1899. 

For  controlling  a  number  of  electric  motors  and  electro- 
magnetic clutches  for  effecting  a  driving  connection  be- 
tween the  motors  and  the  parts  to  be  driven  thereby,  a 
switch  has  one  set  of  contacts  for  connecting  the  motors 
in  series,  a  second  set  for  connecting  them  in  multiple, 
and  a  third  set  for  successively  connecting  into  and  remov- 
ing from  circuit  the  magnet  coils  of  the  clutches. 

665.319.  Alarm  Device  for  Armature  Shafts.  Frank 
W,  Garrett,  Johnstown,  Pa.,  assignor_  to  the 
Lorain  Steel  company  of  Pennsylvania.  Ap- 
plication filed  September  16,  1899. 

The  armature  of  an  electric  motor  has  its  body  ejec- 
trically  connected  to  one  side  of  the  line  circuit.  A  flexible 
contact  device  is  arranged  within  the  frame  or  casing  be- 


tween its  pole  pieces  for  engagement  with  the  armature 
upon  displacement  of  the  armature  shaft,  and  an  electrical 
connection  is  made  between  the  device  and  the  other  side 
of  the  line  circuit.     There  is  a  signal  in  this  connection. 

665.320.  Controller  for  Electric  Motors.  Frank  W. 
Garrett,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
filed  March  26,  1900. 

In  this  system  of  electric  train  control,  a  motor  con- 
troller is  used,  a  series  of  electromagnets  being  connected 
thereto  to  actuate  it.  A  commutator  has  a  segment  for  each 
magnet  of  the  series,  the  coils  of  adjacent  magnets 
having  theii  opposite  ends  connected  to  the  same  segment. 
Three  brushes  are  arranged  to  engage  three  adjacent  com- 
mutator segments,  two  of  the  brushes  being  connected  in 
multiple  with  one  side  of  the  controlling  circuit,  and 
.  means  are  provided  for  effecting  at  will  changes  in  the 
circuit  to  cause  a  relative  polarity  of  certain  of  the  mag- 
nets to  move  the  controller  either  backward  or  forward. 

665.321.  Method  of  Controlling  Electric  Motors. 
Frank  W.  Garrett,  Johnstown,  Pa.,  assignor  to 
the  Lorain  Steel  company  of  Pennsylvania. 
Original  application  filed  August  24,  1899,  Di- 
vided and  this  application  filed  March  26,  1900. 

This  patent  covers  the  method  of  controlling  a  number 
of  electric  motors,  which  consists  in  starting  them  from  a 
position  of  rest  connected  in  series  with  each  other  and 
mechanically  disconnected  from  the  mechanism  to  be 
driven  thereby,  then  effecting  electromagnetically  or 
mechanically  a  gradual  mechanical  connection  between 
the  motors  and  mechanism,  and  then  shifting  the  motors 
over  to  parallel  relation. 

665.322.  Safety  Device  for  Electric-motor  Control- 
lers. Frank  W.  Garrett  and  George  H.  Parme- 
lee, Johnstown,  Pa.,  assignors  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
filed  June  16,  1900. 

The  controller  embodies  a  regulating  switch  for  con- 
necting two  electric  motors  in  series  and  in  parallel,  and 
a  second  switch  for  removing  either  one  of  the  two  motors 
from  circuit.  The  switches  have  correlated  contacts 
whereby,  when  the  second  switch  is  moved  to  a  position  to 
cut  out  either  of  the  two  motors,  movement  of  the  regu- 
lating switch  beyond  a  certain  predetermined  point  will 
open  the  motor  circuit. 

665,324.  Means  for  Controlling  Electric  Motors. 
John  Green  and  George  C.  Thorn,  Johnstown, 
Pa.     Application  filed  June  15,  igoo. 

For  controlling  two  electric  motors  having  independent 
field  and  armature  circuits,  a  switch  has  one  set  of  con- 
tacts connected  to  the  field  and  armature  coils  of  one 
motor,  a  second  set  similarly  connected  to  the  coils  of  the 
other  motor,  and  a  third  set  connected  to  the  source  of 
current  supply  through  the  controller.  The  switch  also 
has  a  movable  member  provided  with  contact  devices 
which  are  electrically  connected  to  the  contacts  of  the 
last-named  set,  and  are  arranged  to  be  engaged  with  the 
contacts  of  either  the  first  or  second  set. 

665,337.  Electric-railway  Motor.  Frank  A.  Mer- 
rick, Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania,  Application 
filed  December  30,   1899. 

An  electric-railway  motor  with  a  bor'zontally  divided 
field-magnet  frame  has  openings  at  its  ends,  holding  end 
pieces,  openings  and  securing  bolts,  each  of  which  passes 
through  a  lug  on  the  end  of  each  of  the  frame  sections  and 
also  through  a  lug  on  the  end  portion,  a  nut  securing  the 
lower  end  of  the  bolt  and  a  key  or  rotter  passing  through 
the  bolt  below  the  lug  on  the  end  portion. 

665,350.  Electric  Motor  Control.  Bennet  C  Ship- 
man,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
filed  August  5,  1899. 

This  patent  covers  the  method  of  accelerating  electric 
motors  having  a  number  of  field  windings,  which  consists 
in  starting  the  motors  as  series  motors  with  their  field 
windings  in  multiple  with  each  other  and  with  resistance, 
then  shifiing  the  circuit  connections  of  the  field  windings 
to  place  them  in  series  with  each  other  and  with  resist- 
ance, then  increasing  the  effective  resistance  in  circuit 
with  the  field  windings,  then  increasing  the  field  strength 
by  removing  the  resistance,  then  connecting  the  armatures 
in  multiple  with  the  fields  still  in  shunt,  and  finally  intro- 
ducing resistance  in  series  with  the  field  windings  to  de- 
crease the  field  strength. 

665,352.  Electric  Fuse  Box.  Emmett  W.  Stull, 
Johnstown,  Pa.,  assignor  to  the  Lorain  Steel 
company  of  Pennsylvania.  Application  filed 
March  21,  1900. 

A  door  is  pivoted  at  one  of  its  edges,  and  a  spring  guide 
pivotally  connected  to  the  door  at  one  end  and  loosely 
engaging  a  fixed  portion  of  the  box  at  its  other  end,  the 
guide  being  arranged  to  have  that  end  which  is  connected 
to  the  door  carried  past  the  center  of  the  door  pivot  as  the 
door  is  opened  or  closed.  A  spring  on  the  guide  hears  at 
one  end  directly  against  the  door  and  at  its  other  end 
against  the  box. 


NO.   665,362. 

665,362.  Driving  Mechanism  for  Dynamos.  Will- 
iam L.  Bliss,  New  York,  N.  Y.,  assignor  to  the 
Bliss  Electric  Car  Lighting  company.  East  Or- 
ange, N.  J.    Application  filed  April  2,  1900. 

For  axle  driving  a  dynamo  is  carried  by  the  car  truck 
and  a  rockiog  frame  is  suspended  vertically  from  the  dy- 
namo shaft.  Intenrieshing  gears  are  carried  by  the  dynamo 
shaft  and  the  rocking  frame,  and  a  pulley  is  mounted 
in  the  rocking  frame  on  the  same  axis  as  the  gear 
carried  by  the  frame.  A  belt  connects  the  car-axle  pulley 
and  the  rocking-frame  pulley  aod  a  spring  connects  with 
the  rocking  frame  aod  tends  to  swing  the  pulley  carried 
by  the  frame  away  from  the  pulley  carried  by  the  car  axle 
for  keeping  tension  on  the  belt.     (See  cut.) 

Design. 

33,823.  Casing  for  Arc  Lamps.  Allyn  B.  Walton, 
Lorain,  Ohio,  assignor  to  the  National  Vapor 
Stove  and  Manufacturing  company,  Lorain, 
Ohio.  Application  filed  December  5,  1900. 
Term  of  patent,  14  years. 
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New  Niagara  Pole  Line. 

The  second  power-transmission  line  of  the  Niag- 
.ira  Falls  Power  companj',  between  Niagara  Falls 
and  Buffalo,  will  soon  be  ready  for  operation.  A 
force  of  men  is  now  stringing  the  cables  between 
Tonawanda  and  Buffalo,  and  it  is  expected  that  the 
line  will  be  finished  within  a  few  weeks.  This  new 
line  follows  the  old  pole  line  from  the  central  sta- 
tion in  Niagara  Falls  over  the  old  right-of-way 
to  the  sonth  boundary  line  of  the  village  of  Tona- 
wanda, where  it  diverges  and  runs  over  a  new 
right-of-way  to  the  terminal  station  on  Niagara 
street  in  Buffalo.  The  point  at  which  the  old  and 
new  transmission  lines  separate  is  just  to  the  west 
of  where  the  old  line  crosses  the  New  York  Cen- 
tral tracks.  From  this  point  on  to  Ontario  street 
the  Niagara  Falls  Power  company  has  purchased 
an  entirely  new  right-of-way  to  Ontario  street, 
Buffalo,  the  distance  being  14,830  feet. 
Then  the  new  pole  line  runs  along 
Ontario  street  for  a  distance  of  7,000 
feet  to  the  terminal  station  above  re- 
ferred to.  By  the  new  route  a  saving 
of  3.18  miles  in  distance  is  accom- 
plished. 

On  the  poles  of  the  old  line  there 
are  six  copper  cables,  or  two  three- 
phase  systems.  The  cables  that  are  be- 
ing strung  on  the  new  line  are  of  alumi- 
num. Their  size  is  300,000  circular 
mils  and  they  are  each  made  up  of  37 
strands,  whereas  the  old  copper  cables 
have  but  19  strands  each.  The  diam- 
eter of  the  aluminum  cables  is  larger 
than  that  of  the  copper  cables,  but  both 
are  bare.  The  lightness  of  the  alumi- 
num cables,  as  compared  wath  the  cop- 
per construction,  allows  the  elongation 
of  the  spans,  which  on  the  copper  line 
are  about  75  feet;  on  the  new  alumi- 
num line  the  average  is  112%  feet.  At 
present  only  three  aluminum  cables  are 
being  strung,  which  form  one  three- 
phase  system.  The  insulators  on  the 
neW'  line  were  manufactured  by  C.  S. 
Knowles  of  Boston,  Mass.  The  shank 
of  the  pin  on  w-hich  they  set  is  2% 
inches,  w-hich  is  a  little  heavier  than 
the  shank  of  the  pin  on  the  old  line. 

When  the  Niagara  Falls  Power  com- 
pany originally  projected  the  Niagara 
power  transmission  it  arranged  for  a 
transmission  at  either  ii.ooo  or  22,000 
volts,  and  all  the  transformers  and 
other  apparatus  in  use  on  the  trans- 
mission are  designed  for  that  service. 
It  has  long  been  intimated  that  the 
voltage  on  the  Niagara-Buffalo  line 
was  about  to  be  changed,  but  up  to 
the  present  time  this  has  not  been 
done.  However,  it  is  the  intention  of 
the  Niagara  Falls  Power  company,  as  soon  as  the 
new  aluminum  transmission  line  is  completed,  to 
change  the  voltage  on  both  the  copper  line  and 
the  aluminum  line  to  22,000  volts.  As  the  alumi- 
num line  is  nearly  completed,  it  is  expected  that 
this   change   will   soon  take   place. 

In  the  construction  of  the  new  transmission  line 
every  effort  has  been  made  to  have  it  as  straight 
as  possible.  With  this  object  in  view,  the  new 
right-of-way  from  the  point  where  the  old  and 
the  new  lines  diverge  runs  parallel  along  the  prac- 
tically straight  right-of-way  of  the  New  York 
Central,  the  pole  line  following  along  the  west  side 
of  the  tracks.  Then  from  Ontario  street  down  to 
the  terminal  station,  the  line  is  almost  straight. 
While  the  new  line  has  been  built  on  these  ideas 
and  plans,  the  Niagara  Falls  Power  company  has 
also  been  straightening  out  the  old  line  in  the  vicin- 
ity of  North  Tonawanda,  where  it  was  quite 
crooked.  The  construction  of  the  new  line  on  as 
straight  lines  as  possible  and  the  bringing  of  the 
old  line  to  the  same  condition  is  occasioned  by  a 
realization  that  there  is  less  liability  to  interruption 
of  the  service  where  the  line  is  straight.  But  the 
Niagara  Falls  Power  company  and  its  Buffalo 
patrons  have  no  complaint  to  make  owning  to  in- 
terruptions to  the  service  for  the  company  has 
been  extremely  fortunate  in  this  respect. 

In  its  general  construction,  the  new  line  is  built 


very  much  like  the  old  line.  The  poles  used  av- 
erage 35  feet  in  length,  which  allows  22  feet  clear 
of  the  ground.  The  aluminum  cable  was  manufac- 
tured by  the  Pittsburg  Reduction  company.  In 
adopting  it  for  service  on  this  second  transmission 
line,  the  Niagara  Falls  Power  company  displays 
its  confidence  in  the  product  of  a  plant  located  on 
its  own  lands — in  fact,  in  an  industry  that  was  the 
pioneer  user  of  Niagara  tunnel  power. 


TPiomas  A.  Edison  in  Indianapolis. 

In  October,  1864,  there  was  trouble  along  the 
wires  of  the  Western  Union  Telegraph  company 
that  ran  into  the  Union  station  at  Indianapolis. 
There  had  been  a  severe  storm  and  much  damage 
had  been'  done  to  the  company's  service  through- 
out the  city.     Superintendent  lohn  F.  Wallick,  who 


inventor  had  the  machines  fastened  to  a  table,  and 
was  working  hard  on  some  apparently  difficult 
problem. 

"What  are  you  trying  to  do?"  asked  Mr.  Wallick. 
"I  am  trying  to  invent   an   automatic  repeater," 
said  Edison,  in  a  shamefaced  manner,  adding,  apolo- 
getically,   "You   know    the    ones    in    use    are    very 
unsatisfactory." 

"That  was  the  beginning  of  the  greatest  invention 
known  to  the  electric  telegraph,  except  the  stock 
ticker,  another  of  Edison's  inventions,"  said  Mr. 
Wallick,  in  relating  the  incident  to  the  correspond- 
ent of  the  Western  Electrician.  "There  is  an  in- 
teresting story  connected  with  his  invention  of  the 
ticker.  In  Providence,  R.  I.,  was  the  fastest 
sender  in  the  employment  of  the  Western  Union 
Telegraph  company.  He  was  the  terror  of  every 
other  operator  along  the  lines.  Edison,  who  was  . 
not  a  particularly  fast  operator,  ran 
up  against  the  man  a  number  of  times, 
and  this  set  him  to  thinking.  The 
result  of  these  thoughts  was  the  stock 
ticker.  One  morning  he  was  called  up 
by  the  Providence  man.  'Prepare  to 
take  a  message,'  ticked  the  instrument. 
'Fire  away,'  Edison  wired  back.  The 
Providence  man  began  sending  a  long 
message  of  several  thousand  words 
wHth  lightning  rapidity.  It  was  taken 
down  as  fast  as  he  sent  it.  This  sur- 
prised him  'Who  are  you?'  wired  the 
Providence  man.  'Thomas  A.  Edison,' 
went  back  the  answer;  'and  if  you  can't 
telegraph  any  faster  than  that,  you  had 
better  go  to  breaking  stones  on  the 
road.'  While  the  Providence  man 
was  working  desperately  Edison  was 
sitting  tilted  back  in  his  chair,  eating 
a  fall  pippin,  while  the  ticker  was  tak- 
ing down  the  message,"  concluded  Mr. 
Wallick. 


NEW    NIAGARA    POLE    LINE.- 


-NEW     ALUMINUM      LINE    TO    THE    RIGHT; 
LINE   ON   THE   LEFT. 

yet  holds  the  responsible  office  of  managing  the 
great  corporation's  affairs  in  the  state  of  Indiana, 
was  out  along  the  line  with  a  corps  of  men  repair- 
ing the  damage,  when  a  bashful,  half-grown  youth, 
with  his  trousers  at  his  shoe-tops  and  his  sleeves 
halfway  to  his  elbows,  showing  an  expanse  of  bony 
wrists,  walked  up  to  him  and  asked  if  he  were 
Superintendent  Wallick. 

"I  am,"  said  the  superintendent.  "What  can  I 
do    for    you?" 

"I  want  a  job,"  said  the  boy. 

Mr.  Wallick  questioned  him  and,  discovering  that 
the  boy  was  a  telegrapher,  requested  him  to  report 
at  the  Union  station  that  afternoon.  When  Mr. 
Wallick  went  back  to  the  Union  station  he  found 
the  boy  with  the  round  face  and  the  outgrown 
clothing  waiting  for  him. 

"What's  your  name?"  asked  Mr.  Wallick. 

"Thomas  A.    Edison,"   said  the  boy,  blushing. 

The  coming  inventor  was  given  a  telegrapher's 
position  at  the  old  Union  station  on  November  i. 
1864,  and  worked  there  three  months  for  $75  a 
month.  While  drudging  in  the  dingy  station,  Edi- 
son, the  author  of  over  600  inventions  and  one  of 
the  greatest  benefactors  of  mankind,  first  turned 
his  attention  and  his  remarkable  genius  to  invention. 

Edison  secured  several  old  instruments,  and 
one  day  Mr.  Wallick  visited  Edison's  den  at  the 
Union  station   and  discovered  that  the  embryonic 


Power  House  for  the  Lake 
Street  Elevated  Road. 

The  announcement  has  been  made 
by  C.  T.  Yerkes  that  the  Lake  Street 
Elevated  Railroad  company  of  Chicago 
has  decided  to  erect  its  own  power 
house  to  supply  the  necessary  power 
for  the  operation  of  the  road.  Hereto- 
fore the  company  has  purchased  its 
power  from  the  Cicero  and  Proviso 
station  of  the  Chicago  Union  Traction 
company,  the  rate  paid  last  year  being 
between  2.35  and  2.5  cents  a  kilowatt- 
hour.  "With  our  own  power  house," 
said  Mr.  Yerkes,  "we  should  be  able  to 
produce  current  at  0.70  cent  a  kilowatt- 
coppER  hour.     Interest  on  the  investment  will 

bring  the  cost  up  to  about  0.83  cent, 
being  as  cheap  as  either  the  Northwestern  or 
Metropolitan  produces  its  current.  I  do  not  care 
to  speak  of  the  location  or  to  give  the  cost  of 
the  plant." 

Arrangements  have  been  completed  by  the  com- 
pany for  the  exchange  of  $5,600,000,  five  per  cent, 
first-mortgage  bonds  for  its  outstanding  debentures, 
and  the  floating  debt,  amounting  to  about  $600,000, 
has  been  provided  for.  The  amount  of  bonds  out- 
standing against  the  Lake  street  company  will 
make  its  bonded  indebtedness  less  per  mile  than 
that  of  either  the  Metropolitan  or  Northwestern 
companies.  

Large  Australian  Power  Scheme. 

A  very  large  municipal  power  plant  is  projected 
to  supply  Sydney,  Australia,  with  electric  power 
for  lighting,  transportation  and  general  manufac- 
turing purposes.  The  plans  call  for  reservoirs  in 
the  mountains  to  store  40,000,000  gallons  of  water 
during  the  wet  season,  which  would  be  sufficient  to 
operate  the  plant  at  its  full  capacity  for  five  months. 
It  is  stated  that  the  plant  will  be  strictlv  modern 
in  design  and  equipment,  and  will  be  supplemented 
by  storage  batteries  to  utilize  fully  the  available 
energy  during  hours  of  light  demand.  The  total 
cost  of  the  scheme  is  put  at  $7,500,000  and  the  esti- 
mated annual  income  at  $3,200,000,  with  a  net  profit 
of  $500,000  a  year  to  the  city. 
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The  Electrical  Engineers  (R.  E.)in  South 
Africa.' 

Bv  Lieut-col.  R.  E.  Crompton.   E.E.  lR.E.)V. 

At  the  request  of  your  president  1  have  prepared 
a  narrative  ot  the  war  services  of  the  small  body 
of  electrical  engineers  who  left  England  early  in 
the  spring  of  this  year  for  South  Airica,  and  who 
have  now  returned.  I  must  commence  by  remind- 
ing you  that  the  corps  of  Electrical  Engineers  R.  E. 
\''olunteers  was  raised  by  the  help  of  this  Institution 
in  order  to  enable  electrical  engineers  lo  place  their 
services  at  the  disposal  of  the  country  in  case  of 
need.  It  is  acknowledged  that  every  year  electrical 
appliances  will  be  more  and  more  used  in  military 
operations.  Up  to  last  year  the  special  work  on 
which  the  corps  had  been  instructed  and  drilled 
for  home  service  has  been  the  management  of  the 
searchlight  apparatus  used  at  various  points  for 
coast  defense,  to  which  has  been  added  some  in- 
struction in  submarine  mining  and  cognate  matters. 

As  both  officers  and  men  of  the  corps  felt  that 
the  training  which  everyone  in  the  electrical  pro- 
fession must  go  through  has  made  us  all  handy 
men.  not  only  for  electrical,  but  for  general  me- 
chanical, engineering  work,  we  offered  our  services 
for  the  war  in  South  Africa.  Our  offer  was  ac- 
cepted in  December.  1S99,  and  after  some  con- 
sultation with  the  War  Office  an  equipment  was 
designed  by  our  own  officers,  and  was  manufactured 
with  such  rapidity  that  our  first  detachment  was 
ready  for  embarkation  early  in  March.  Five  offi- 
cers and  47  men  were  mobilized  in  February,  and 
on  March  i6th  five  officers  and  47  men  embarked 
from  Southampton  on  the  steamship  Tagus.  On 
the  17th  two  officers  and  one  non-commissioned 
officer  embarked  on  the  Custodian  in  charge  of 
the   equipment.     I   will   remind  you  that  the   main 


WESTERN    ELECTRICIAN 

arrived  at  Bethulie  at  5  a.  m.,  April  20th,  and  at 
once  off-loaded  the  eiluipment,  and  withm  a  few 
hours  the  first  installation  of  temporary  electric 
light  for  war  purposes  was  erected  on  the  Bethulie 
road  bridge,  which  was  then  temporarily  in  use 
for  railway  purposes,  during  the  time  that  the  low- 
level  deviation  railway  bridge  was  then  constructed 
by  the  Railway  Pioneer  Regiment  to  replace  the 
original  railway  bridge  which  had  been  destroyed 
by  the  Boers.  At  first  six  arc  lamps  were  found 
sufficient,  and  these  were  erected  and  worked 
nightly  from  one  of  the  dynamos  mounted  on  its 
traction  engine  at  the  Tiver  bank.  As  soon  as  the 
low-level  railway  bridge  was  complete  the  installa- 
tion on  the  road  bridge  was  dismantled  and  trans- 
ferred to  the  new  bridge,  the  approaches  to  which, 
being  tortuous  and  having  steep  gradients,  had 
to  be  worked  by  the  engine  drivers  with  the  great- 
est caution,  so  that  for  some  days  the  arc  lights 
were  used  to   light   these   approaches. 

The  first  time  the  field  telephones  were  put  to 
work  was  at  this  place.  A  line  was  laid  across 
the  bridge  for  the  use  of  the  railway,  and  a  good 
telephone  service  established.  During  the  time 
that  the  corps  was  at  Bethulie  Sergeant-major 
Brown,  R.  E.,  and  Sapper  Phillips,  E.  E.,  were  sent 
out  with  part  of  the  telephone  equipment  to  ac- 
company a  flying  column  which  left  Bethulie  on 
May  2d.  to  join  General  Hart,  who  was  then  moving 
south    from    Smith  field. 

As  the  telegraph  line  between  Bethulie  and 
Smithfield  had  been  destroyed,  the  new  field  tele- 
phones were  brought  into  use  to  maintain  com- 
munication with  the  flying  column,  and  this  was 
kept  up  without  any  failure  during  the  time  the 
column  advanced  until  it  met  General  Hart.  Gen- 
eral Hart  was  thus  enabled  to  be  put  into  com- 
munication with  Lord  Roberts,  via   Bethulie,  tem- 
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SEARCHLIGHT     EQUIPMENT    USED    IN     SOUTH    AFRICAN     WAR. 


feature  of  the  equipment  was  portable  searchlights, 
mounted  on  carriages  somewhat  similar  to  those 
used  for  field-artillery  guns,  the  electrical  energy 
being  generated  by  dynamos  carried  on  small  com- 
pound steam-traction  engines.  Special  cable  carts 
were    also   provided. 

Although  steam-traction  engines  were  chosen,  it 
was  foreseen  that  the  oil  engines  to  which  the  corps 
is  so  well  accustomed  at  its  annual  trainings  would 
have  had  great  advantages  if  a  portable  type  of 
oil  engine  had  been  procurable.  A  supply  of  arc 
lamps,  w'ith  special  lanterns  which  could  be  readily 
packed,  and  incandescent  lamps  with  fittings  were 
also  sent  out  for  the  electric  lighting  of  working 
parties,  depots  and  railway  sidings.  A  novel  fea- 
ture of  the  equipment  was  that  20  bicycles  were 
provided  with  reels  on  which  fine,  uninsulated 
copper  wire  was  coiled,  to  serve  as  telephone  con- 
ductors, and  a  special,  light  and  very  portable  type 
of  telephone  was  obtained,  which,  as  will  be  seen 
hereafter,  gave  excellent  results.  The  whole  of 
the  remainder  of  the  equipment,  which  contained, 
among  other  things,  complete  sets  of  repairing 
tools,  tube  wells,  pumps  and  portable  forges,  was 
carefully  considered,  and  subsequent  experience 
showed  that  it  was  well  chosen. 

The  Tagus  arrived  at  Cape  Town  on  the  4th. 
and  the  unit  disembarked  on  the  6th.  and  were 
encamped  at  Fort  Knokkc  for  a  few  days.  The 
Custodian  arrived  on  April  12th,  and  the  equip- 
ment, including  two  of  the  eight-ton  traction  en- 
gines and  four  five-ton  wagons,  was  unloaded  that 
night.  Colonel  Girouard.  the  director  of  railways, 
at  once  applied  to  have  the  electrical  engineers 
attached  to  the  railway-reconstruction  trains,  and 
they  weer  ordered  to  get  ready  to  move  up  country 
as  quickly  as  possible.  On  Saturday  night.  April 
14th.  the  whole  of  the  equipment  was  packed  on 
five  large  bogie  trucks,  but  even  their  start  seemed 
likely  to  be  delayed,  as  the  Hnc  was  blocked  'with 
press  of  traffic. 

Alter  a  journey  of  three  days  and  four  nights  it 

I.  Abstract  of  lecture  delivered  before  the  Institution  of  Elec- 
trical Engine«ri  in  London,  Decenjbgrzo,  1900. 


porary  communication  being  made  between  General 
Hart's  camp,  iM>  miles  from  the  telegraph  line,  by 
bare  copper  wire.  No.  22  gauge,  laid  on  the  ground 
from  the  bicycle  reels  supported  by  a  special  belt 
to  the   body. 

On  May  6th  the  unit  arrived  at  Bloemfontein,  and 
was  split  up  into  two  sections,  one  going  on  direct 
to  railhead,  which  was  then  at  Vet  River,  the  other 
section  remaining  at  Bloemfontein,  to  carry  out 
the  electric  lighting  of  the  goods  yard  and  loco- 
motive shops.  At  this  point  an  installation  of  arc 
and  incandescent  lamps  was  erected  and  worked 
by  No.  I  engine  and  dynamo,  and  has  been  running 
ever  since,  the  installation  being  gradually  in- 
creased in  size,  until  there  are  now  16  arc  lamps 
and  a  large  number  of  incandescent  lamps  installed. 

The  advance  section  at  Vet  River  joined  the  re- 
construction trains  and  remained  with  them  during 
the  months  of  May  and  June — i.  e.,  until  the  work 
of  reconstructing  the  railway  was  completed 
through  the  Orange  Free  State  up  to  the  Vaal 
River.  The  equipment  of  this  No.  i  section  con- 
sisted of  No.  2  traction  engine  with  its  dynamo, 
two  wagons,  subsequently  increased  to  four  wag- 
ons, two  projectors,  with  their  limbers,  two  cable 
carts,  extra  cable  coiled  on  drums,  16  arc  lamps, 
with  suitable  poles,  hoisting  gear  and  the  neces- 
sary accessories,  a  supply  of  incandescent  lamps 
with  suitable  fittings.  14  sets  of  field  telephones,  a 
supply  of  insulated  and  bare  copper  wire,  telephone 
conductors  coiled  on  reels,  which  could  be  either 
carried  on  the  bicycle  or  on  special  slings  strapped 
to  a  man's  chest  in  such  a  position  that  he  could 
either  pay  out  or  wind  up  a  conductor. 

The  work  at  Vet  River  may  be  taken  as  typical 
of  many  other  works  at  which  it  was  necessary  to 
work  all  night  by  artificial  light.  The  Railway  Con- 
struction Corps.  R.  E.,  was  engaged  in  constructing 
a  main  bridge  across  the  river  approached  by  long 
deviations  from  the  main  line:  in  these  were  three 
smaller  bridges.  The  lighting  plant  had  therefore 
to  be  erected  st  each  of  these  bridges  in  turn. 

When  the  Vet  River  work  was  completed  the 
section  moved  on  to  Smaldeel,  and  there  was 
joined  by   Major   Crompton   with   a   draft,   which 
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had  left  Cape  Town  on  May  4th.  Major  Crompton 
brouglit  with  him  a  third  traction  engine,  with  its 
dynamo,  an  additional  supply  of  concentric  cable, 
two  additional  five-ton  wagons,  stores,  bicycles, 
etc.  Major  Crompton  then  took  over  command 
of  the  unit,  and,  as  the  occasion  arose,  the  whole 
of  the  Bloemfontein  section,  with  its  stores,  was 
gradually  moved  up  to  join  the  unit,  leaving  only 
a  small  detachment  of  six  men,  under  the  command 
of  Corporal  Bicker  Caarten.  to  work  the  tempo- 
rary  lighting  plant   at    Bloemfontein. 

Early  in  May  Colonel  Girouard  required  the  serv- 
ices of  additional  railway-telegraph  men,  and  Cap- 
tain Bain  w^as  detailed  for  this  work,  and,  with  a 
detachment  of  seven  men,  was  sent  on  to  repair 
the  telegraph  in  advance  of  railhead.  This  was 
a  service  of  great  importance,  entailing  considerable 
personal   risk  and   exposure. 

The  No.  I  section  commenced  lighting  work  at 
Zand  River  on  May  iSth.  this  work  being  of  a 
very  similar  nature  to  that  of  the  Vet  River.  It 
afterward  advanced  with  the  railhead  construction 
trains  to  the  Rhenoster  Spruit,  to  assist  the  work- 
ing party  building  a  crib  bridge  at  that  point.  Here 
a  particularly  smart  piece  of  lighting  work  was 
carried  out.  The  orders  were  received  at  2  p.  m. 
The  traction  engine  was  off-loaded  from  its  truck 
and  hauled  its  wagons  and  stores  down  to  Rhenoster 
Spruit,  three  miles  away,  the  light  stores  going 
down  the  damaged  railway  line  on^a  trolley.  Eight 
arc  lamps  were  fixed  on  poles,  and  light  was  fur- 
nished to  the  working  party  by  nightfall,  5:30 
p.  m. 

During  the  time  that  the  unit  w-as  at  Taibosch 
Major  Crompton,  taking  with  him  Sergeant-major 
Brown,  R.  E.,  and  Company  Sergeant-major  Rorke. 
went  south  with  the  field  telephones  to  attempt  to 
make  temporary  communication  at  the  point  where 
the  telegraph  lines  had  been  cut  by  the  Boers. 
Major  Crompton  returned  to  his  command  at 
Taibosch.  leaving  the  two  non-coms,  with  Lord 
Kitchener,  who  arrived  at  Kopjes  on  the  C)th.  They 
were  able  to  establish  communication  with  the 
south,  and  thus  kept  him  in  touch  to  north  and 
south  until  the  telegraph  lines  were  again  in  work- 
ing order. 

Railhead  reached  the  Vaal  River  on  June  roth, 
and  at  this  point  an  installation  of  12  lamps  was 
erected,  and  on  the  nth  the  first  train  crossed  into 
the  Transvaal,  and  some  supplies  were  sent  to 
Lord  Roberts  at  Pretoria.  It  may  be  here  re- 
marked that,  as  during  the  advance  of  railhead  from 
Bethulie  to  the  Vaal,  the  arc  lamps  were  worked 
on  19  nights,  it  is  probable  that  the  period  of  re- 
constructing the  line  was  shortened  by  nearly  the 
same  number  of  days,  but  even  if  one  night's  work 
is  only  considered  to  be  equal  to  two-thirds  of  a 
day's  work,  the  night  work  rendered  possible  by 
the  section  must  have  hastened  the  advance  of  rail- 
head by  not  less  than  12  days,  and  the  money  value 
alone  of  this  to  the  nation  must  have  many  times 
repaid  the  entire  cost  of  equipping  and  sending  out 
the  Electrical   Engineers. 

After  one  night's  lighting  at  the  Vaal  the  very 
thorough  destruction  of  the  line  to  the  south  by 
De  Wet  necessitated  the  sending  south  for  a  second 
lime  both  construction  trains;  the  unit  accompa- 
nied them,  leaving  the  lighting  equipment  at  Vil- 
jeon's  Drift  under  Sergeant  Brown.  The  construc- 
tion trains  working  south  w^cre  constantly  threat- 
ened by  De  Wet,  and  on  the  night  of  June  14th 
both  trains  were  attacked  by  him,  and  were  sum- 
moned to  surrender.  Although  the  Electrical  En- 
gineers engaged  on  this  occasion  were  compara- 
tively a  small  party,  yet,  owing  to  so  many  of  the 
night-working  party  having  been  surprised  and 
dispersed  in  the  first  instance,  they  formed  nearly 
one-third  of  the  troops  left  to  defend  the  trains.  If 
De  Wet  had  been  successful  in  catching  and  de- 
stroying these  two  trains,  which  contained  so  much 
construction  material  and  all  the  tools,  as  well  as 
the  most  skilled  body  of  reconstruction  officers,  the 
break  in  the  line  of  communications  would  have 
remained  open  for  a  long  period,  and  certainly 
would  have  -  seriously  affected  the  future  move- 
ments of  the  more  advanced  portion  of  the  army 
then  in  the  Transvaal. 

After  arriving  at  Pretoria,  the  engineer-in-chief 
found  quantities  of  electrical  work  for  the  corps,  as 
all  the  forts  which  defend  the  town  had  been  fitted 
up  wdth  various  electrical  apparatus,  not  only  for 
electric  lighting,  but  there  were  signal  signaling,  tele- 
phone and  other  wires  which  required  to  be  sorted, 
labeled,  and  their  uses  understood.  The  oil  engines 
which  supplied  the  motive  power  for  driving  the 
dynamos  had  purposely  been  damaged  by  the  Boers, 
and  had  to  be  repaired  and  set  to  work.  The  small 
and  inefficient  searchlights  which  had  been  used  by 
the  Boers  were  replaced  by  a  system  of  incan- 
descent lamps,  placed  so  as  to  illuminate  certain 
points  which  were  liable  to  be  threatened  by  the 
enemy  during  night  attacks. 

This  work  at  the  forts,  which  was  of  a  very  in- 
teresting nature,  was  followed  by  teaching  the  gar- 
risons how  to  use  and  maintain  the  electrical  appa- 
ratus in  working  order.  Other  parties  of  our  men 
were  employed  in  fitting  up  electrical  lighting  in 
various  public  buildings  which  served  as  supply 
stores,  and  in  the  large  hospitals  w^hich  were  then 
being  started  inside  and  outside  Pretoria.  In  some 
cases  these  new  installations  were  worked  from 
the  public  supply  of  the  town,  in  other  cases  sep- 
arate generating  machinery — i.  e..  steam  engines, 
dynamos  and  systems  of  conductors — had  to  be  put 
down  for  each  job.    The  plant  for  this  was  made 
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up  from  material  found  at  or  near  Pretoria,  most 
of  which  was  in  a  damaged  condition  and  had  to  be 
almost  re-made  before  it  could  be  usefully  employed. 

During"  this  time,  as  the  whole  of  the  Rand  dis- 
trict surrounding  Johannesburg  is  supplied  with 
electric  light  and  power  partly  trom  a  distant  gen- 
erating center  at  Brak  Pan,  the  military  governor 
of  Johannesburg  asked  for  and  obtained  the  serv- 
ices of  Captain  Leaf  as  his  electrical  adviser,  and 
from  time  to  time  various  works  were  supervised 
by  him  and  other  officers  of  the  corps,  so  that  the 
electrical  plant  of  Johannesburg  and  district  was 
gradually  got  into  order.  Among  others,  the  gov- 
ernment printing  works  of  Pretoria,  worked  by 
their  own  electric  generating  plant,  transmitting 
power  to  motors  driving  each  set  of  printing  ma- 
chinery, was  put  in  order  and  worked  by  us. 
.  Toward  the  latter  part  of  August  a  party  of  elec- 
trical engineers,  under  Captain  Lloyd,  were  sent 
up  to  Brugspruit  with  a  set  of  searchlight  apparatus 
and  accessories,  which  was  erected,  and  the  light 
shown  from  the  top  of  the  shaft  of  a  colliery  near 
Brugspruit  station,  the  dynamo  being  driven  from 
the  mine  engine.  Captain  Lloyd  returned  to  Pre- 
toria and  left  the  detachment  for  some  weeks  under 
the  command  of  Lieutenant  Bigg,  and  there  is  no 
doubt  that  the  presence  of  this  searchlight  greatly 
reduced  the  liability  of  night  attacks  from  a  strong 
commando  under  Erasmus,  which  threatened  the 
Pretoria  and  Delagoa  Bay  railway  at  this  point.  On 
September  4th  one  of  the  engines,  with  dynamo 
and  16  arc  lights,  was  taken  dowm  to  Machadodorp 
by  Captain  Leaf  and  a  small  party  of  Electrical 
Engineers,  and  at  this  point  an  installation  was 
erected  to  supply  light  to  the  various  runnmg  sheds 
and  loading  stages,  as  at  that  time  convoys  which 
supplied  three  columns  with  food  had  here  to  be 
loaded. 

On  August  31st  Sergeant-major  Brown,  R.  E., 
and  Corporal  Dalton  were  attached  to  Lord  Kitch- 
ener's staff  to  use  their  bicycles  and  field  telephones 
as  required  at  the  front.  Up  to  the  time  of  the  ar- 
rival at  Pretoria,  as  the  officers  and  sappers  were 
constantly  employed  on  railway  work,  little  op- 
portimitv  was  given  for  the  sappers  to  use  their 
bicycles.'  but  after  arrival  at  Pretoria  they  proved 
to  be  of  the  greatest  value;  for  as  the  work  at  the 
forts  and  buildings  was  scattered  over  a  large  area, 
it  necessitated  the  officers  and  men  moving  rapidly 
from  point  to  point,  and  the  Avhole  of  the  bicycles 
were  in  full  use,  so  by  their  aid  the  20  men  who 
rode  them  were  almost  doubled  in  value. 

On  September  17th,  the  writer,  accompanied  by 
Captain  Leaf,  w^as  sent  down  by  Lord  Roberts  to 
the  low-  country  to  the  east  of  Machadodorp,  in 
order  to  report  whether  any  of  the  traction  engines 
could  be  efTiciently  used  there. 

Early  in  October  the  w-riter  was  ordered  to  Eng- 
land by  Lord  Roberts,  in  order  that  his  recent  ex- 
perience might  be  utilized  in  designing  traction  en- 
gines    for     military   purposes.     Captain    Lloyd     re- 
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assumed  command.  From  this  date  the  work  went 
on  uninterruptedly  until  the  latter  end  of  October. 
The  unit  by  this  time  was  in  a  very  scattered  con- 
dition. 

Toward  the  end  of  October  orders  were  received 
from  the  engineer-in-chief  to  concentrate  the  unit 
and  hand  over  the  majority  of  the  stores  so  as  to 
be  ready  to  move  homeward  on  receipt  of  further 
orders-  The  various  detachments  were  gradually 
collected,  and  on  October  25th,  exactly  four  months 
after  they  arrived  in  Pretoria,  the  unit  steamed 
south  for  Bloemfontein.  Seven  men  were  left  be- 
hind in  Pretoria  to  take  their  discharge  there;  four 
of  these  had  been  given  civilian  employment  under 
the  imperial  military  government,  and  three  were 
taken  up  by  private    employment   on   the    Rand. 

A  4S  hours'  journey  took  us  to  Bloemfontein, 
where  we  completed  the  handing  over  of  equipment 
and  packing  for  our  final  departure. 

Yet  one  more  check  w^as  met  ere  the  unit  finally 
arrived  at  Cape  Tow^n.  No  transport  w-as  abso- 
lutely read}',  and  so,  to  avoid  the  possibility  of  the 
hardened  and  fierce  warrior  striking  terror  into  the 


hearts  of  the  peaceful  inhabitants  of  Cape  Town 
the  bloodthirsty  Electrical  Engineers  were  kept  for 
three  days  in  the  safe  camp  of  Stellenbosch,  and 
not  until  Saturday,  November  17th,  did  they  reach 
the  port,  where  the  train  took  them  right  alongside 
the  Norham  Castle.  After  an  uneventful  and  ex- 
traordinarily fine  passage  the  ship  was  brought 
alongside  the  quay  at  Southampton  on  the  evening 
of  December  6th. 


James    R.   Chapman   to    EngaRe    in 

Electric-railway   Work 

in  London. 

Charles  T.  Yerkes  continues  to  show  his  appre- 
ciation of  American  brains  and  energy  by  surround- 
ing himself  in  his  new  field  in  London  with  the 
men  who  have  been  closely  associated  with  his  large 
undertakings  in  this  country.  His  latest  acquisition 
is  James  R.  Chapman,  well  known  in  Chicago  as 
the  efficient  electrical  engineer  of  the  Chicago 
Union   Traction  company. 

Mr.  Chapman  first  started  in  engineering  work 
as  a  rbdnian  on  the  old  Portland  and  Ogdensburg 
railroad  in   1872.     The  next  year  he  v/as  made  di- 
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vision  engineer  on  the  Carolina  Central  railroad. 
In  1877  the  development  of  western  railroads  had 
created  a  demand  for  experienced  constructing  en- 
gineers, and  Mr.  Chapman  went  to  Denison,  Texas, 
and  built  several  small  lines  in  the  northern  part 
of  the  state  for  what  was  then  the  Gould  South- 
western system,  now  a  part  of  the  Missouri,  Kan- 
sas and  Texas  railroad.  He  also  laid  out  a  large 
number  of  townsites  in  that  region,  many  of  which 
are  now  flourishing  towns.  In  1881  Mr.  Chapman 
was  appointed  superintendent  of  bridges  and  build- 
ings for  the  Denver  and  Rio  Grande  railroad,  and 
spent  eight  years  in  that  field,  which  was  gradually 
enlarged  until  all  construction,  as  well  as  operation, 
pertaining  to  bridges,  buildings,  snow  sheds  and 
shops  came  under  his  charge.  He  spent  three  years 
at  Kansas  City  in  charge  of  the  Kansas  City,  Inde- 
pendence and  Park  railway,  now^  part  of  the  Met- 
ropolitan system.  While  there  he  built  several 
steam  lines  belonging  to  the  Kansas  City,  Pittsburg 
and   Gulf  Railroad  company. 

In  1891  Mr.  Chapman  went  to  Grand  Rapids, 
Mich.,  as  vice-president  and  general  manager  of 
the  Consolidated  Street  Railway  company,  which 
at  that  time  operated  about  40  miles  of  horse  and 
cable  roads.  These  Mr.  Chapman  converted  to 
electric  lines  and  operated  until  1S94,  when  he 
came  to  Chicago  to  take  charge  of  the  electrical 
departments  of  the  North  and  West  Chicago  Street 
Raihvay  companies,  which  had  just  obtained  fran- 
chises for  the  equipment  of  their  horse  and  cable 
lines  with  electric  power.  Since  coming  to  Chicago 
Mr.  Chapman  has  built  430  miles  of  electric  roads, 
and  has  had  charge  of  the  electrical  equipment 
of  the  Western  avenue,  Cicero  and  Proviso,  Cali- 
fornia avenue.  Hobble  street  and  Union  Elevated 
power  stations.  He  had  charge  of  the  building  and 
equipment  of  the  Northwestern  Elevated  power 
station  and  installed  the  electrical  equipment  on 
the  Lake  Street  and  Northwestern  elevated  roads 
and  on  the  Union  Loop. 

Regarding  his  London  appointment,  Mr.  Chap- 
man says  that  he  does  not  know  in  detail  what  his 
work  is  to  be,  but  that  his  duties  in  connection 
with  the  London  road  will  be  similar  to  those  he 
has  performed  in  Chicago  for  Mr.  Yerkes'  interests. 
His  appointment  is  for  three  years,  and  his  suc- 
cessor in  Chicago  has  not  been  named  as  yet. 


The  joint  committee  of  the  Postoffice  Depart- 
ment, appointed  to  investigate  pneumatic  tubes  for 
the  transportation  of  mail  in  Chicago,  has  reported 
in  favor  of  the  installation  of  the  system.  How- 
ever, the  House  committee  on  postoffices  and  post 
roads  has  made  its  report  to  Congress,  and  has 
submitted  the  postoffice  appropriation  bill  without 
any  reference  to  tubes,  thus  practically  defeating 
Chicago's  chances  for  the  pneumatic  mail  service. 


Reported  Changes  of   Ownership  In 
Cincinnati  and  Vicinity. 

It  is  reported  that  all  the  lighting  interests  of 
Covington,  Newport  and  other  Kentucky  towns 
near  them  have  been  consolidated  under  one  com- 
pany, which  is  yet  to  be  named.  Eastern  capital 
has  been  interested  in  this  matter  and  the  North 
American  Trust  company,  which  held  some  ol 
the  bonds,  aided  in  making  the  transfer.  It  is 
stated  that  this  company  and  the  Standard  Oil 
company  will  each  own  half  of  the  new  concern, 
which  is  to  be  capitalized  at  $1,500,000.  The  prop- 
erties consist  of  the  Covington  Gas  company,  the 
Newport  Gas  company  and  the  Suburban  Electric 
company.  Bradford  Shinkle  received  $750,000  for  the 
plant  of  the  Covington  Gas  company,  and  Charles 
Shaw,  receiver  and  principal  stockholder  of  the 
Suburban  Electric  company,  received  $150,000.  No 
figures  have  been  secured  on  any  of  the  other  prop- 
erties. It  is  believed  that  this  is  the  beginning  of 
a  company  which  wilt  later  on  include  the  lighting 
interests  of  Cincinnati.  The  report  is  that  General 
Hickenlooper,  president  of  the  Cincinnati  Gas 
Light  and  Coke  company,  has  expressed  his  willing- 
ness to  dispose  of  his  holdings  to  a  company  of  that 
kind.  The  North  American  Trust  company  owns 
the  greater  part  of  the  Cincinnati  Edison  company, 
so  it  will  not  be  a  very  difficult  matter  to  secure  it. 
Reports  have  been  circulated  of  the  probable 
sale  of  the  property  of  the  Cincinnati  Street  Rail- 
way company  to  the  Whitney- Widener-Elkins  syn- 
dicate, and  the  smaller  stockholders  became  a  little 
worried  over  the  matter,  but  the  officials  of  the 
company,  including  President  Kilgour,  have  as- 
sured them  that  no  proposition  has  ever  been  made 
to  the  company  to  purchase  the  system  and  that 
the  concern  has  never  held  negotiations  with  any 
corporation  or  individual  in  regard  to  the  matter. 
It  has  been  stated,  with  seeming  authority,  how- 
ever, that  a  proposition  may  be  made  by  this  syn- 
dicate to  lease  the  system  for  a  term  of  years,  guar- 
anteeing six  per  cent,  dividend  on  all  stock.  The 
stock  of  the  company  is  widely  scattered  and  no 
syndicate  or  set  of  men  owns  a  majority  of  it;  so 
it  would  be  a  difficult  matter  to  do  anything  of 
that  kind  without  submitting  the  deal  to  a  vote  of 
the  stockholders.  Another  deal  which  is  said  to 
be  in  progress  is  that  of  the  sale  of  the  Cincinnati, 
Covington  and  Newport  street-railway  properties 
to  the  Whitney-Widener-Elkins  syndicate.  In  this 
case  it  is  said  that  it  will  be  a  clear  sale  if  the 
transaction  goes  through,  in  which  the  stockhold- 
ers will  realize  about  90  on  their  stock,  the  syndi- 
cate to  assume  a  bonded  indebtedness  of  $2,404,000. 
This  company  owns  all  the  suburban  roads  on  the 
•  Kentucky   side  of  the  river,  opposite  Cincinnati. 


Large  Electric-sign  Flasher. 

The  illustration  on  the  next  page  shows  what  is  be- 
lieved to  be  the  largest  commutating  device  for  elec- 
tric-sign flashing  in  existence  at  the  present  time. 
It  is  a  352-circuit  machine,  with  a  capacity  of  1,750 
lamps,  although  but  350  are  used  at  present.  It 
operates  an  electric  sign  75  feet  long,  each  lamp 
socket  being  connected  to  an  independent  wire. 
The  wording  of  the  sign  is  in  script,  and  the  entire 
sign  is  lighted  up,  beginning  with  the  first  lamp,  and 
continuing,  one  at  a  time,  just  as  it  would  be  written 
out  with  a  pen,  until  all  are  lighted.  After  holding 
all  on  a  few  seconds,  the  lamps  are  extinguished 
simultaneously  and  the  operation  is  repeated. 

The  base  of  the  commutating  apparatus  is  24  by 
62  inches  in  size  and  contains  four  brass  cylinders, 
each  23  inches  long  and  six  inches  in  diameter. 
Two  of  the  cylinders  are  connected  to  the  positive 
side  of  a  three-wire  circuit  and  the  remaining  two 
to  the  negative  side.  The  first  quarter  of  the  load 
is  taken  on  the  positive  side  and  the  second  quarter 
from  the  negative  side,  balancing  the  load.  The  re- 
maining half  load  is  taken  on  the  positive  and  nega- 
tive sides  in  the  same  way.  The  cylinders,  which  re- 
volve at  the  rate  of  two  revolutions  a  minute,  are 
driven  by  a  small  one-eighth-horsepower  motor, 
connected  with  a  belt.  The  current  is  taken  from 
the  cylinders  by  means  of  phosphor-bronze  brushes, 
each  terminating  in  a  two-ampere  cut-out,  thus 
fusing  every  lamp  lead.  These  cut-outs,  as  well  as 
the  base,  are  of  slate,  not  a  particle  of  inflammable 
material  being  used  in  the  construction  of  the 
device. 

This  flasher  was  ordered  by  the  Sanborn  Electric 
company  of  Indianapolis,  Ind.,  on  December  6th. 
Active  work  was  started  on  it  in  Chicago  on  the  ^ 
nth,  and  it  was  on  the  cars  ready  for  shipment  on 
the  19th.  This  remarkable  time  is  due  to  the  fac); 
that  the  contract  required  it,  and  as  the  manufac- 
turer is  engaged  in  this  class  of  work  only,  it  is 
able  to  do  quick  work.  The  flasher  was  built  by  the 
Reynolds  Electric  company,  221  Fifth  avenue,  Chi- 
cago, after  designs  by  Egbert   R.   Dull. 


The  Batavia  (III.)  City  Council  has  granted  a 
franchise  to  the  Aurora,  Wheaton  and  Chicago 
Electric  Railway  company,  to  enter  that  city  from 
the  east,  and  a  franchise  for  the  proposed  road 
from  St.  Charles  to  Aurora. 
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NORTHWESTERN  ELECTRICAL  ASSOCIATION. 


Another  successful  convention  was  added  to  the 
list  of  the  Northwestern  Electrical  association  by 
the  ninth  annual  meeting  at  the  Hotel  Pfistcr  in 
Milwaukee  on  Wednesday,  Thursday  and  Friday 
of  this  week.  The  attendance  was  about  i6o,  and 
there  was  no  diminution  of  the  spirit  of  good-fel- 
lowship which  always  marks  the  gatherings  of  this 
association.  Mr.  Pliny  Norcross,  the  retiring  pres- 
ident, was  present,  and  occupied  the  chair.  Sev- 
eral papers  of  much  value  w^ere  presented  and  also 
the  important  report  of  the  committee  appointed 
to  consider  the  correspondence  schools  in  their 
relations  to  central-station  employes.  It  was  de- 
cided to  hold  a  summer  convention  at  Sheboygan, 
Wis.,  during  the  last  week  in  June.  Mr.  E.  L. 
Debell.  secretary  of  the  Sheboygan  Light,  Power 
and  Railway  company,  was  elected  president  of  the 
association  for  the  ensuing  year.  The  report  of  Mr. 
T.  R.  Mcrcein,  the  secretary  and  treasurer  of  the 
association,  showed  that  the  organization  is  in  a 
flourishing  "condition,  and  several  new  members 
were  admitted. 

Among  the  central-station  men  and  educators 
present   were   the  following-named: 

Pliny  Norcross,  Janesville,  Wis.;  C.  C.  Hammond,  Ma- 
son City,  Iowa;  F.  A.  Copeland,  La  Crosse,  Wis.;  H.  J. 
Gille.  St.  Paul.  Minn.;  S.  Mainland,  Green  Bay,  Wiq. ; 
W.  P.  Bragg,  Monroe,  "Wis.;  Prof.  D.  C.  Jackson.  Uni- 
versitv  of  AVisconsin,  Madison,  Wis.;  E.  L.  Debell,  She- 
bovga'u.  Wis.;  Prof.  W.  E.  Goldsbovougli,  Purdue  Uni- 
versity, Lafayette,  Ind. ;  Prof.  B.  V.  Swonson.  University 
of  Wisconsin,  JIadisou.  Wis.;  H.  W.  Tolle,  Mattonn, 
IlL;  H.  C.  Higgins,  Marinette,  Wis.;  Thomas  Higgins, 
Neenali,  Wis.:  Charles  Cnno,  Oconomowoc,  Wis.;  W. 
Worth  Bean,  St.  Joseph,  Mi(;h.;  John  Schuette,  Manito- 
woc, Wis.;  li.  F.  KouDtz,  Neillsville.  Wis.;  E.  Daniell. 
Menominee,  Mich.;  George  A.  Davis,  Neenah,  Wis.; 
T.  F.  Grovor,  Fond  du  Lac,  Wis.;  Irving  P.  Lord, 
Waupaca,  Wis.;  A.  C.  Gates,  Newton,  Iowa;  James  Brad- 
shaw,  Milwaukee;  U.  1!^.  P.  Holmes,  Chicago;  B.  H. 
Strong.  Earaboo.  Wis  ;  S.  B.  Livcrmorc.  Winona,  Minn.; 
G.  B.^Wheolor.  Eau  Claire,  Wis.;  P.  H.  Korst,  Hartford, 
Wis. ;  G.  H.  Strang,  Richland  Center,  Wis. ;  S.  K. 
Adams,  Richland  Center,  Wis.;  B.  D.  Viles.  Chippewa 
Falls,  Wis.:  W.  H.  Thorp,  Beaver  Dam,  Wis.;  G.  L. 
Thayer,    Toledo,    Iowa. 

On  the  Chicago  Train. 

A  special  car  was  attached  to  the  Chicago,  Mil- 
waukee and  St.  Paul-  train  that  left  Chicago  on 
Wednesday  at  9  a.  m.     It  contained  a  party  of  about 


in  the  quiet  talk  of  men  engaged  in  the  same  pur- 
suit or  in  the  examination  of  improved  machinery 
and  material  on  exhibition  at  these  meetings,  as 
well  as  in  consultation  with  salesmen.  Not  only 
do  we  gain  information  upon  business  matters,  but 
we  become  imbued  with  a  spirit  of  fraternity  and 
friendliness.  1  have  noticed  this  especially  at  the 
summer  meetings,  where  business  was  almost  ig- 
nored. Our  last  summer  meeting  at  Waupaca  was 
especially  pleasant,  from  the  fact  that  all  parties 
seemed  to  have  forgotten  that  they  were  grown-up 
business  men.  For  a  few  days  they  were  boys  again. 

The  very  able  address  of  my  predecessor  at  this 
place  a  year  ago  called  especial  attention  to  the 
matter  of  municipal  ownership;  since  then,  the 
fourteenth  annual  report  of  the  commissioners  of 
labor  has  been  issued.  It  includes  data  from  952 
plants  in  the  United  States,  of  which  320  are  owned 
by  municipalities,  while  632  are  operated  under 
private  or  corporate  ownership.  Neither  the  names 
nor  locations  of  these  plants  are  given,  but  each 
plant  is  reported  by  a  certain  number.  The  report 
itself  includes  about  1,000  pages  of  carefully  pre- 
pared  matter. 

At  the  twelfth  annual  convention  of  the  National 
Association  of  Officials  of  Bureaus  of  Labor  Sta- 
tistics in  the  United  States,  held  at  Albany,  N.  Y., 
the  following  resolution  was  unanimously  adopted: 

"Resolved,  That  it  is  expedient  for  the  oflices 
represented  in  this  association  to  undertake  an 
investigation  of  the  private  and  municipal  owner- 
ship of  water,  gas  and  electric-light  plants,  substan- 
tially as  recommended  by  the  executive  committee, 
and  that  for  the  purpose  of  determining  the  meth- 
ods and  limits  of  such  an  investigation  and  the 
preparation  of  blanks  to  be  used  therefor,  the  mat- 
ter is  referred  to  a  committee  consisting  of  the 
president  of  this  association  and  two  others,  to 
be  appointed  by  him,  which  committee  shall  report 
its  conclusions  and  recommendation  to  the  various 
bureaus   of   correspondence.'"' 

A  committee  was  appointed,  consisting  of  Mr. 
Lee  Merriweather.  commissioner  of  labor  of  Mis- 
souri; Mr.  Horace  G.  Wadlin,  chief  of  the  Bureau 
of  Statistics  of  Labor  of  Massachusetts,  and  the 
president  of  the  convention — the  United  States 
commissioner  of  labor.  This  committee  has  done 
an  immense  amount  of  work  in  the  preparation  of 
its  report. 
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35,    under   the    competent   direction   of   Mr.   James 
Wolff,  bound  for  the  Milwaukee  convention.     The 
names  of  the  convention  visitors  in  this  party  are 
as  follows: 
Alnierl,  Harold.  Lincoln  Pari;  lighting  department.. 

Chicago 

Anger,  Ed.  W.,  Jr Chicago 

Brooks,  John  W.,  Pass  &  Seymour Chicago 

Colbert,   Franl;  E,   Electrical  Review Chicago 

Collins,  W.  Forman,  Western  Electrician Chicago 

Cooke,  Joseph  H.,   Buckeye  Electric  company  —  Chicago 
Crockett,   W.  P.,   Hart  Manufacturing  company.. Chicago 

Cutter,  George,  George  Cutter  company Chicago 

Dibble,  S.  F.,  General  Electric  company Chicago 

Eddy,  Henry  C,  American  District  Steam  company 

Chicago 

Goldsborough,  Prof.  W.  Elwell,  Purdue  University 

La  Fayette,  Ind. 

Harding,  J,   H.,  La  Porte  Electric  company 

La  I'orte,  Ind. 

Highlands,  E.  M.,  Clinton  Gas  Light  and  Coke  com- 
pany   Clinton,  la. 

Hill.  Joseph  M.,  Electric  Vehicle  company New  York 

Jackson,   I.   S.,  Western  Electric  company Chicago 

Johnson,   Samuel   A.,   Viscosity   Oil  company Chicago 

Keech,  George  C,  Bryan-Marsh  company Chicago 

Keily,  William  E.,  Western  Electrician Cliicago 

Kitt",  M.  B.,  John  A.  Roebliiig's  Sojis  company 

Minneapolis 

Kuehmstod,  A.  Louis.  Gregory  Electric  company. .Chicago 
Low,  Willard  W.,  Electric  Appliance  company.. Chicago 
Marsh,  Converse  D.,  Bryan-Marsh  company..:. New  York 
Meade,  Charles  A.  (with  Mrs.  Meade),  Shelby  Elec- 
tric company  Chicago 

Messer,  Charles,  Dearborn  Electric  company Chicago 

Pierce,   O.  D.,  Shelby  Electric  company Shelby,  O. 

Itall,   S.  A.,  Electric  Appliance  company Chicago 

Uavmond,  Francis,  General  Incandescent  Arc  Light 

'company  Chicago 

Ross,  Clarence  A.,  Sawyer-Man  Electric  company. Chicago 

Rotchka,  F.  E.,  Western  Electrician  Chicago 

Watson,  R.  H.,  Gregory  Electric  company Chicago 

Whyte,   George  S.,   Macom^er  &  Whyte  Rope  com- 
pany   Chicago 

Wolff,  James,  New  York  Insulated  Wire  company.... 

Chicago 

President  Norcross'  Address. 

After  the  usual  opening  exercises  on  Wednesday, 
President  Norcross  delivered  the  presidential  a.d- 
dress: 

This  association,  as  well  as  others  of  similar 
character,  rests  firmly  upon  the  proposition  that 
producers,  dealers,  buyers  and  users  are  benefited 
by  an  exchange  of  opinions  and  experiences.  This 
exchange  is  not  always  found  in  public  debate,  or 
in   carefully   prepared   papers,    but    very   frequently 


A  study  of  this  report  develops  many  interesting 
facts.  I  desire  to  call  attention  to  a  few  of  the 
electric  plants  cited  therein.  In  one  municipal 
plant,  No.  151,  there  were  eight  private  arc  lamps, 
1,200-candlepower,  and  10  public  street  lamps.  The 
users  of  the  eight  private  arc  lamps  were  obliged 
to  pay  the  city  12  cents  a  kilowatt-hour,  while  the 
city  paid  nothing  for  its  10  street  lamps.  In  other 
words,  a  few  enterprising  citizens  paid  for  their 
own  light  five  or  six  times  as  much  as  they  would 
have  paid  to  a  private  company,  and  they  alone 
thereby  carried  the  burden  of  lighting  the  streets, 
which  should  have  been  borne  by  all  of  the  tax- 
payers. 

In  No.  152  the  private  user  was  compelled  'to  pay 
six  cents  a  kilowatt-hour  for  eight  arc  lamps,  and 
$1  apiece  for  two  other  arc  lamps,  while  the  city 
reports  that  for  its  26  arc  lamps  it  pays  but  2^5 
cents  a  kilowatt-hour.  In  No.  156  it  costs  the  city 
S%  cents  a  kilowatt-hour  for  42  street  arc  lamps.  In 
this  town  or  city  there  seems  to  be  no  private  user 
willing  to  bear  the  burden  of  lighting  the  city. 
In  No.  160  it  costs  the  city  over  12^/^  cents  a  kilo- 
watt-hour to  light  75  street  lamps.  In  No.  161  a 
private  company  furnishes  the  city  and  private  users 
light  at  the  uniform  and  moderate  price  of  2V2  cents 
a  kilowatt-hour.  In  No.  163,  15  private  arc-lamp 
users  pay  the  city  plant  a  little  over  nine  cents  a 
kilowatt-hour,  and  thus  enjoy  the  honor  of  supply- 
ing the  city  with  14  street  lamps  free  of  cost  to 
all  other  residents.  In  No.  165  there  seem  to  be 
no  public-spirited  citizens  who  take  arc  lamps,  and 
thus  the  cost  to  the  city  is  over  three  cents  a  kilo- 
watt. 

In  No.  167  the  city  owns  and  operates  the  plant 
and  furnishes  arc  lamps  to  17  private  users  at  4K' 
cents,  and  admits  a  cost  to  itself  for  50  arc  lamps 
of  over  II. 6  cents  per  kilowatt.  It  is  barely  pos- 
sible that  the  private  users  are  public  officers.  While 
in  No.  168  a  private  company  gets  between  eight 
cents  and  12  cents  from  private  users  and  receives 
from  the  city  about  8V2  cents.  In  No.  174  a  mu- 
nicipal plant  furnishes  incandescent  lamps  for  eight 
cents  a  kilowatt-hour,  and  thereby  gets  its  own 
lamps  for  nothing.  In  No.  175  the  same  policy  is 
pursued  by  a  municipality:  the  private  users  alone 
pay  for  city  lighting.     In  No.  179  the  city  furnishes 


1,050  incandescent  lamps  for  io  cents  a  kilowatt- 
hour,  and  thereby  gets  its  24  arc  lamps  for  a  trifle 
less  than  one  cent  a  kilowatt-hour.  In  Nos.  1S7 
and  1S8  it  costs  the  city  0.0461  and  0.0347  respect- 
ively. No  private  users.  These  samples  are  taken 
from  one  or  two  pages  as  they  run. 

But  I  forbear  further  details.  The  book,  or  re- 
port, is  very  interesting,  and  it  establishes,  as  1 
think,  the  fact  that  a  city  is  not  as  well  equipped 
to  perform  the  intricate  work  of  making  and  sell- 
ing electric  current  as  a  private  company  which 
makes  this  class  of  work  a  close,  careful  study,  for 
the  sole  purpose  of  furnishing  to  all  customers 
reliable  light  or  power,  or  both,  at  a  fair  price,  and 
at  a  very  small  profit  to  itself.  I  beg  your  indul- 
gence for  adding  a  few  suggestions:  In  cases  of 
municipal  ownership  the  city  pays  no  direct  ta>i 
on  its  plant,  but  indirectly  it  does  pay  a  tax,  be- 
cause it  does  not  receive  the  tax  which  a  private 
company  would  pay  into  the  treasury.  Ordinarily, 
a  municipal  plant  makes  no  allowance  for  deprecia- 
tion or  for  the  exchange  of  improved  appliances 
for  the  old  system.  A  city  cannot  buy  material 
any  cheaper  than  a  private  company,  and  usually 
not  so  cheaply;  generally  it  pays  more  wages 
for  inferior  service.  It  is  handicapped  in  the  matter 
of  adopting  improvements.  In  the  matter  of  per- 
sonal-damage suits,  a  city  occupies  an  unfortunate 
position.  A  city  is  not  so  well  situated  for  speedy 
recovery  from  damage  by  freshets,  cyclones  or 
rire,  as  a  private  company. 

Not  long  ago  a  Texas  city  gave  bonds  for  over 
$1,500,000  for  the  construction  of  an  immense  dam 
and  power  plant,  in  the  belief  and  hope  that  it 
could  not  only  light  its  streets  and  public  buildings 
for  nothing  by  selling  current  to  private  consumers, 
but  could  secure  a  large  profit  thereby.  It  is  a 
matter  of  record  that  the  dam  when  built  would 
not  hold  water,  and  utterly  failed  to  furnish  power 
for  the  use  of  the  city  alone.  The  enormous  burden 
thus  placed  upon  the  city  has  reduced  the  price 
of    real    estate   and    discouraged    investment. 

I  note,  in  the  last  issue  of  Municipal  Engineer- 
ing, that  an  Indiana  city  has  been  compelled  to  raise 
the  price  of  a  i6-candlepower  lamp  to  75  cents  per 
month  to  private  consumers,  with  the  sure  pros- 
pect of  a  further  raise  of  seven  cents  a  kilowatt- 
hour  in  order  to  make  its  own  plant  self-sustaining. 
Numerous  instances  can  be  readily  cited  to  sustain 
,the  proposition  that,  although  the  theory  of  mu- 
nicipal ownership  is  very  bright  and  full  of  promise, 
yet  the  actual  practice,  as  shown  by  the  majority 
of  cases,  is  not  encouraging. 

Aside  from  figures  and  details,  there  is,  to  my 
mind,  one  insurmountable  obstacle  to  city  owner- 
ship and  continued  successful  operation  of  electric 
plants:  All  city  officers  must  be  elected  by  the 
people  at  large;  as  a  rule,  they  never  have  been, 
and  probably  never  will  be,  elected  for  their  fit:iess 
to  discharge  the  various  duties  which  they  so  will- 
ingly assume. 

I  readily  concede  that  in  many  instances  they 
are  intelligent,  honest,  public-spirited  men,  and  if 
they  could  remain  in  office  long  enough,  and  could 
afford  to  give  up  their  own  business  and  would 
devote  their  energy  and  time  to  the  city's  business, 
they  would  soon  become  competent  to  perform  the 
duties  incident  to  their  positions.  The  whole  mat- 
ter of  streets,  sidewalks,  gutters,  sewers,  parks, 
bridges,  pavements,  schools,  courts,  police,  sanitary 
regulations,  water  and  light  supply,  etc.,  is  in  most 
instances  entirely  new  to  them.  They  are  nomi- 
nated and  elected  l^y  their  friends,  and,  when 
elected,  they  must  take  care  of  their  friends,  and 
that  fact  alone  prevents  such  a  discharge  of  their 
duties  as  they  themselves  would  desire;  but  out- 
side of  those  who  are  honest  and  intelligent,  a 
great  many  are  nominated  for  the  sole  reason  that 
they  can  be  elected  when  nominated.  The  same 
clique  or  "pull"  which  nominated  them  also  elects 
them.  There  is  no  pretense  that  they  are  capable, 
and  there  is  no  thought  or  care  as  to  their  hon- 
esty. If  their  record  is  a  little  shaky  on  that  score. 
all  the  better  for  the  purpose  of  those  who  secured 
their  election. 

When  elected,  they  must  help  their  friends;  but 
whether  honest  or  dishonest,  capable  or  incapable,, 
most  of  them  have  had  no  experience  in  the  work 
which  comes  to  them,  when  once  in  office.  Their 
terms  of  office  are  short  and  uncertain;  they  gen- 
erally receive  no  pay  for  their  work;  they  are 
blamed  and  abused  by  the  press  or  a  part  of  it, 
and  by  a  good  part  of  those  who  elected  them,  and 
by  all  who  opposed  them.  No  sensible  business 
man  would  for  one  week  trust  his  business  to  such 
control  or  management. 

The  "fad"  of  municipal  ownership  of  electric 
plants  may  sweep  over  the  country  as  other  social- 
istic, communistic,  impracticable  schemes  have  done, 
but  it  will  in  the  end  be  a  ruinous  experience,  and 
I  firmly  believe  that  there  is  not  now  so  strong  a 
sentiment  in  its  favor  as  there  was  a  year  a^o. 
As  the  matter  of  municipal  ownership  is  more  fully 
understood,  the   desire  for  it  will  diminish. 

One  reason  for  its  adoption  by  many  towns  i^  the 
fact  that  unpleasant  relations  have  grown  up  be- 
tween the  local  plant  and  the  municipality.  The 
citizens  are  impressed  with  the  idea  that  the  local 
company  is  making  too  much  money  out  of  the 
business,  while  the  company  is  confronted  with 
the  fact  that  the  original  outlay  was  not  always 
a  judicious  one,  and  in  all  cases  was  very  expensive, 
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I  well  remember  the  time  when  carbons,  dynamos, 
lamps,  etc.,  cost  three  times  as  much  as  they  do 
now.  In  every  case  the  original  plant  was  too 
small,  and  people  who  first  invested  were  glad 
enough  to  get  out  oi  it  at  any  sacrifice.  Most  of 
the  plants  in  operation  to-day  stand  upon  the  ruins 
of  one  or  two  earlier  plants.  The  competing  gas 
companies  at  first  were  somewhat  disturbed  by 
the  new  illumifiant,  and  cut  prices  in  order  to  hold 
their  plants  in  operation.  New  electrical  inventions 
then,  as  well  as  now,  have  compelled  the  abandon- 
ment of  the  earlier  equipment. 

Cities  are  besieged  with  applications  for  appar- 
ently better  contracts,  and  too  often  forced  the  old 
companies,  which  had  struggled  bravely  to  hold 
up  against  the  rising  tide,  into  bankruptcy.  The 
city  often  gave  franchises  to  new  companies,  or, 
still  worse,  practically  confiscated  the  existing  plant 
by  putting  in  one  of  its  own.  In  this  way  many 
of  the  pioneer  plants  proved  to  be  unfortunate  in- 
vestments. Most  of  these  unfortunate  facts  could 
have  been  prevented  by  a  little  mutual  concession. 

We  are  now  called  up  in  the  matter  of  taxation. 
Many  persons  believe  that  none  of  the  existing 
corporations  are  paying  their  proper  proportion  of 
the  public  expense.  We  cannot  speak  for  others,, 
but  we  believe  that  electric  corporations  are  pay- 
ing more  than  their  share.  The  city  insists  upon 
getting  the  very  lowest  figure  for  its  own  service, 
in  streets  and  public  buildings,  under  the  threat 
of  municipal  ownership,  or  of  permitting  outside 
competitors  to  sweep  away  the  local  investment — 
then,  after  getting  the  very  lowest  figure,  proceeds 
dehberately  to  give  the  local  electric  company  an- 
other twist  by  raising  the  taxes  from  50  to  100 
per  cent. 

I  sincerely  believe  that  all  of  this  unpleasant  con- 
dition could  be  very  much  improved,  if  the  state 
and  municipality  would  adopt  a  new  method  of 
procedure.  Instead  of  treating  us  as  enemies  to 
the  public  w'elfare,  we  should  be  treated  as  men 
who  are  engaged  in  the  laudable  effort  of  endeavor- 
ing to  promote  and  enlarge  one  of  the  most  useful 
industries  known  in  the  history  of  civilization.  Treat 
us  fairly;  reinember  that  the  road  which  we  have 
traveled  for  the  last  15  years,  is  literally  strewn 
with  the  wrecks  of  hundreds  of  failures.  Almost 
all  other  corporations,  such  as  railroads,  telegraphs, 
telephone  companies,  water  companies,  gas  com- 
panies, have  passed  through  the  trying  years  of 
e.xpernnent  and  disaster,  and  are  novif  standing  on 
firm  financial  ground.  Their  bonds  are  listed  in 
all  the  market  quotations  of  the  world,  and  their 
stocks  have  a  definite  value,  while  our  stocks  and 
bonds  are,  in  the  main,  unquoted  and  unsalable. 

I  would  suggest,  as  one  way  of  reaching  a  better 
and  fairer  understanding  between  the  local  com- 
panies and  the  municipalities  and  states,  that  we 
promptly  and  honestly  open  our  books  to  the  in- 
spection of  the  new  board  of  taxation  in  this  state 
or  to  an  inspector  of  that  board,  if  such  an  officer 
should  be  appointed  in  that  board,  as  recommended 
by  our  present  governor,  in  his  recent  address  to 
our  Legislature. 

Such  action  on  our  part  would  certainly  give  us 
the  right  to  ask  that  our  taxes  sTiould  bear  a  proper 
relation  to  the  salable  value  of  our  plants  and  to 
our  net  earnings,  and  would  in  a  large  degree  settle 
the  question  of  whether  or  not  the  price  of  our 
product  was  reasonable,  and  would  have  a  tendency 
to  satisfy  our  own  customers,  including  the  cities 
where  we  individually  operate,  that  we  wer?  treating 
them  fairly.  It  would  further  give  us  the  right  to 
insist  that  the  present  board  of  tax  commissioners 
should  not  name  a  percentage  or  license  fee  at  any 
arbitrary  figure,  until  the  commission  has  fully 
examined  the  facts  in  each  case.  ^  . 

Fifteen  years  ago  an  electric  plant  was  considered 
an  experimental  and  dangerous  luxury.  To-day  it  is 
an  estabhshed  fact  that  such  a  plant  is  one  of  the 
most  necessary,  useful  and  practical  equipments  of 
any  city,  town  or  village.  It  furnishes,  not  only  a 
cheap,  safe  and  healthful  light,  which,  of  itself,  is  a 
most  valuable  assistant  in  preventing  crime  and 
securing  good  order,  but  it  furnishes  power  at  a 
low  price  for  the  local  grain  elevator  or  grist  mill, 
creamery,  factory,  woodyard  or  water  tank,  as  well 
as  for  the  dentist,  blacksmith  or  sewing  girl.  It 
will  cool  the  dwelling,  office  or  hotel  in  summer- 
time, and,  when  connected  with  the  hot-water  or 
steam  system,  it  will  heat  the  same  in  winter.  It 
puts  the  town  or  village  in  close  companionship 
with  the  adjacent  city  by  means  of  the  suburban 
road.  It  is  utilizing  every  waterpower  on  the  face 
of  the  globe,  thereby  adding  millions  of  horsepower, 
which  since  the  creation  hasremained  dormant. 

Instead  of  being  opposed  in  its  onward  march 
and  made  the  victim  of  unreasonable  competition 
and  of  constantly  increased  taxation,  it  should  be 
encouraged  and  sustained.  The  practice  of  confis- 
cating such  a  plant,  or  compelling  it  to  produce 
current  at  less  than  cost,  and  continually  and  per- 
sistently raising  its  tax,  makes  it  a  precarious  busi- 
ness and  prevents  improvement.  The  matter  of 
depreciation  (which  w'ith  us  is  a  very  serious  one), 
the  price  of  fuel  and  the  freight  thereon,  varies 
almost  100  per  cent,  in  different  parts  of  the  north- 
western states;  the  price  charged  for  our  products, 
the  wages  paid,  etc.,  tend  to  make  the  gross  earn- 
ings of  an  electric  plant  an  unjust  standard  of  as- 
sessment. Yet,  it  may  be  the  only  method  to 
adopt. 

I  would  suggest  further  that  the  Board  of  Tax 
Commissioners  recommend  a  sample  of  uniform 
books  for  our  business.  Then,  after  we  have  fairly 
done  our  part    in  the  matter  of  furnishing  to  all 


our  patrons  good  light  and  reliable  power,  we  want 
the  state,  as  well  as  the  municipality,  to  stand  by 
us,  and  not  confiscate  our  property  or  ruin  us  by 
unjust  competition.  Competition  cannot  reduce 
cost;  it  takes  from  the  poor  and  weak,  and  gives 
to  the  rich  and  strong.  No  city  or  state  should 
use  it  "as  a  club  to  ruin  its  own  citizens  or  taxpayers. 

We  must  eventually  pay  our  bonds,  and  our 
stock  ought  to  be  worth  par.  We  must  pay  in- 
terest on  our  bonds,  and  we  should  be  able  to  pay 
fair  dividends  on  our  stock.  We  must  allow  more 
for  depreciation  than  any  other  of  the  public  in- 
dustries, and  we  should  be  allowed  to  put  aside  a 
reasonable  surplus  for  disaster  and  for  the  replace- 
ment of  present  equipment  by  improved  eciuipment. 

If  the  state  and  municipality  would  be  fair  toward 
us,  we  should  in  a  short  time  possess  electric  in- 
dustries which  would  combine  the  superior  atten- 
tion, care,  economy  and  experience  of  the  private 
company,  with  public  inspection  and  oversight, 
which,  in  my  judgment,  would  be  an  almost  perfect 
system.  It  would  secure  fair  prices,  good  products, 
and  would  be  a  bulwark  against  failure  or  bank- 
ruptcy. 

We,  as  well  as  other  taxpayers,  cannot  entirely 
overlook  the  fact  that  the  disbursement  for  the  state 
of  Wisconsin,  in  the  year  1889,  was  in  round  num- 
bers $2,574,227,  while  the  disbursement  for  the  year 
1898  was  $3,708,582.  It  is  barely  possible  that  the 
state  is  open  to  some  criticism  in  the  expenditure 
of  funds,  as  well  as  the  owners  of  property,  for 
evading  the  proper  assessment  of  their  property. 
I  have  great  faith  in  the  industry  and  impartiality 
of  our  new  tax  commissioners.  They  have  assumed 
a  great  task.  It  will  require  time,  patience  and 
persistence     to     achieve    moderate    success.     Their 


Milwaukee    Electric    company,    Milwaukee;    W.    P. 
Crockett,  Chicago;  John  T.  McRoy,  Chicago. 

Letters  were  received  from  H.  W.  Frund  of 
Vincennes,  Ind.,  and  H.  L.  Doherty,  now  in  Den- 
ver, regretting  their  inability  to  be  present.  Mr. 
Doherty,  in  his  letter,  nominated  Professor  D.  C. 
Jackson  for  honorary  membership  and  invited  the 
association  to  hold  its  summer  meeting  in  Madison, 
Wis. 

The  Edward  P.  Allis  company  invited  the  mem- 
bers of  the  association  to  visit  its  plant  in  Mil- 
waukee. 

As  a  committee  to  nominate  officers  for  the 
association,  the  president  appointed  T.  F.  Grover 
of  Fond  du  Lac,  Wis.,  P.  H.  Korst  of  Hartford, 
Wis.,  Edward  Daniell  of  Menominee,  Mich.,  H.  J. 
Gille  of  St.  Paul,  Minn.,  and  G.  L.  Thayer  of  To- 
ledo,   Iowa. 

Ttie  question  of  holding  a  summer  convention 
was  referred  to  a  committee  consisting  of  E.  L. 
Debeli  of  Sheboygan,  Wis.,  W.  W.  Low  of  Chicago 
and  S.  B.  Livermore  of  Winona,  Minn. 

Mr.  H.  L.  Doherty's  paper  on  "The  Rate  Ques- 
tion" was  then  read,  and  it  was  followed  by  a  paper 
on  "Practical  Line  Construction,"  read  by  L.  W. 
Burch   of   Madison,   Wis. 

On  Wednesday  evening  a  large  number  of  the 
members  and  visitors  attended  the  Bijou  Theater  in 
a  body  and  witnessed  the  startling  melodrama, 
"Caught  in  the  Web."  Some  of  the  actors  wore  the 
association  badge  and  were  wildly  applauded  in  con- 
sequence. 

Events  of  Thursday. 

The  convention  was  called  to  order  by  President 
Norcross  at  II  a.  m.    The  subject  of  gasoline  lamps 
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work  is  but  fairly  started;  let  us  do  all  that  we  can 
to  aid  them  in  their  efforts. 

I  have  been  requested  to  present  to  this  conven- 
tion a  copy  of  bill  No.  11350,  House  of  Representa- 
tives, for  the  purpose  of  having  the  same  examined, 
and,  if  found  to  be  a  good  measure,  to  recommend 
its  passage  by  the  national  Congress. 

In  conclusion,  I  think  it  can  be  truly  said  that 
our  association  is  in  a  prosperous  condition,  and 
is  yearly  improving.  You  will  hear  several  very 
able  papers  upon  interesting  subjects,  and  I  be- 
speak  for   the   readers  your   careful   attention. 

Wednesday's  Transactions. 

In  his  report  Mr.  Mercein,  the  secretary  and 
treasurer,  said  a  good  word  for  summer  conven- 
tions and  for  the  work  of  Mr.  James  Wolff  in 
preparing  for  the  amateur  minstrel  show  at  Wau- 
paca last  summer.  The  affairs  of  the  association 
were  shown  to  be  in  a  satisfactory  condition.  At 
Mr.  Mercein's  suggestion,  a  committee  was  ap- 
pointed to  prepare  suitable  resolutions  in  relation 
to  the  death  of  Mrs.  Pliny  Norcross,  and  such 
resolutions  were  later  presented  and  adopted. 

Mr.  Debeli  presented  the  report  of  the  commit- 
tee on  legislation,  reviewing  the  tax  situation  in  the 
state  of  Wisconsin.  He  said  that  about  85  per 
cent,  of  the  central-station  men  of  the  state  favored 
the  license  fee  or  percentage  tax  in  preference  to 
the  valuation  plan.  Objection  was  made,  however, 
to  a  proposed  increase  in  the  rate. 

The  following-named  new  members  were  elected: 
Ernest  Buck,  Elroy,  Wis.;  T.  W.  Bowen.  Kenosha, 
Wis.;  Milwaukee  Electric  Railway  and  Light  com- 
pany, Milwaukee.  Wis.;  Superior  Water.  Light  and 
Power  company,  West  Superior,  Wis. ;  W.  E.,  Jean- 
not,  Tomahawk,  Wis.;  E.  V.  Benjamin,  Mauston, 
Wis.;  Mattoon  Heat,  Light  and  Power  company, 
Mattoon,  111.;  H.  Almert.  Chicago;  George  Cutter. 
Chicago;  O.  C.  Little  Pulley  Coating  company, 
Menasha,  Wis.;  Edward  A.  Jenkins,  Milwaukee; 
Browning    Manufacturing    company,    Milwaukee; 


was  brought  up  and  excited  much  discussion.  Among 
those  taking  part  in  the  discussion  were  Vice-presi- 
dent Gille,  Mr.  Hill,  Mr.  Thayer.  Mr.  Cutter,  Mr. 
Strong,  Colonel  Bean,  Mr.  Debeli,  Mr.  Livermore, 
Mr.  Lord,  Mr.  Kountz,  Mr.  Grover,  Mr.  Davis  and 
Mr.  Bowen.  A  motion  introduced  by  Mr.  Livermore 
that  a  committee  be  appointed  to  investigate  the  en- 
tire subject  and  report  at  the  next  summer  meeting 
was  carried. 

Chairman  Debeli  presented  the  report  of  the  com- 
mittee on  summer  meeting,  recommending  that  there 
be  a  summer  meeting  held  during  the  last  week  in 
June,  1901,  or  at  such  other  time  as  the  committee 
should  designate,  and  suggesting  that  Sheboygan  be 
the  place  of  meeting.  After  discussion  participated 
in  by  Messrs.  Bowen,  Bean,  Livermore,  Low,  Grover, 
Kountz  and  Wheeler,  the  report  of  the  committee  was 
adopted  and  Sheboygan  chosen  as  the  place  for  the 
meeting. 

Professor  W.  E.  Goldsborough  of  Purdue  Univer- 
sity then  read  a  paper  on  the  subect  of  "Synchronous 
Converters,"  discussion  on  which  was  postponed  iin- 
til    the    afternoon    session. 

At  the  afternoon  session  the  following-named  offi- 
cers were  elected  for  the  ensuing  year: 

President — E.  L.  Debeli,   Sheboygan,  Wis. 

First  vice-president — S.  B.  Livermore,  Winona, 
Minn.  '■ 

Second  vice-president — W.  Worth  Bean,  St.  Jo- 
seph, Mich. 

Secretary  and  treasurer — Thomas  R.  Mercein, 
Milwaukee. 

Directors — For  Wisconsin,  L.  E.  Kerns.  Madison, 
and  Charles  Cuno,  Oconomowoc;  for  Indiana,  J.  H. 
Harding,    La   Porte. 

Mr.  Debeli  was  escorted  to  the  chair  and  made  a 
brief  speech  of  thanks. 

Thomas  R.  Mercein  was  chosen  as  a  delegate  to 
the  National  Electric  Light  association's  conven- 
tion in  New  York  this  year. 

[Continued  on  fage  /j.] 
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Are  our  American  electrical  manufacturers  and 
supply  dealers  fully  awake  to  their  possibilities  in 
the  Philippines?  From  advices  which  we  receive 
from   the    distant   islands   it   appears   evident   that 
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there  is  already  a  considerable  demand  for  elec- 
trical machinery  and  fittings  in  the  archipelago, 
while  there  seems  to  be  no  question  that  the  future 
requirements  will  assume  proportions  of  much  im- 
portance. Hstablished  houses  for  the  special  pur- 
pose of  providing  electrical  supplies  for  the  Philip- 
pine markets  are  very  few.  There  is  one  place  in 
Manila  where  there  is  a  line  of  supplies  for  small 
dynamos  and  motors,  some  fi.xings  for  electric 
lights  and  wirings  and  for  fans  and  kindred  de- 
vices, and,  as  a  ride,  one  can  secure  almost  every- 
thing required  in  these  lines  in  the  capital  city; 
but  there  is  a  woeful  lack  of  electrical  furnishings 
in  all  of  the  other  cities  and 'towns  of  the  arrhi 
pelago.  The  Americans,  as  well  as  representative 
men  from  other  nations,  have  been  establishing 
new  industries  everywhere,  and  the  need  of  me- 
chanical and  electrical  supplies  is  sadly  felt.  This 
shortage  of  the  necessary  supplies  is  a  source  of 
delay  to  the  electrical  progress  of  the  islands;  but 
it  iTiay  be  hoped  that  this  trouble  will  be  remedied 
soon. 

The  varieties  of  electrical  apparatus  in  detnand 
are  arc  lights  with  fittings,  batteries  and  jars,  bells 
and  buzzers,  burglar  alarms,  telephones,  telephone 
material  and  switchboards,  tapes,  insulating  goods, 
linemen's  tools,  meters,  mica,  packing,  insulated 
wire  and  cables,  rheostats,  sparking  plugs,  incan- 
descent lamps,  fan  outfits,  fuses  and  fuse  wire,  con- 
nectors and  terminals,  dynamos  and  luotors  of 
various  sizes,  coils  and  magnets,  carbons,  cop- 
per in  sheet  and  bar,  bolts,  screws,  set-screws,  small 
castings,  and  general  supplies  for  the  processes 
of  electroplating.  These  goods,  or  some  of  them, 
are  now  carried  by  some  of  the  firms  in  the  Philip- 
pines as  a  side  line,  and  in  several  instances  these 
"side  lines"  pay  the  owners  of  the  stores  much 
greater  profits  than  the  regular  goods  carried  by 
them.  There  are  sewing-machine  agents  and 
dealers  in  typewriters  and  photographic  supplies 
who  are  doing  only  a  light  business  in  their  origi- 
nal lines,  but  who  are  rushed  with  work  in  con- 
nection with  the  "side  lines"  of  electrical  ma- 
chinery and  supplies.  Some  hardware  stores  are 
making  considerable  money  by  having  electrical 
stocks  in  store,  while  the  sariie  may  be  .said  con- 
cerning som.e  of  the  other  lines  of  trade.  Thus 
it  will  be  seen  that  the  electrical  business  of  the 
Philippines  is  extending  in  a  somewhat  haphazard 
fashion.  No  doubt  a  more  systematic  and  ener- 
getic effort  to  extend  the  market  for  Ainerican 
electrical  apparatus  in  the  Philippines  would  meet 
a  rich  reward,  while  the  introduction  of  electrical 
improvements  would  greatly  hasten  the  develop- 
ment of  the  country. 


By  the  high  class  of  papers  presented  at  the 
Milwaukee  convention  this  week  the  Northwestern 
Electrical  association  again  demonstrates  its  right  to 
rank  among  the  leading  organizations  of  its  kind  in 
the  country.  Much  of  the  credit  for  this  gratifying 
state  of  affairs  is  due  to  the  untiring  efforts  of  the 
active  and  energetic  Fecretary.  Mr.  Merrein.  Pro- 
fessor D.  C.  Jackson  of  the  University  of  Wiscon- 
sin has  taken  a  laboring  oar  in  the  technical  dis- 
cussions of  the  association,  and  it  is  fair  that  his 
name  should  be  mentioned  when  the  present  stand- 
ing of  the  society  is  the  object  of  praise,  without 
overlooking,  of  course,  the  steady  adherence  of  such 
inen  as  Colonel  Copeland.  Mr.  Norcross  and  other 
practical  men  of  affairs  of  that  class,  who  are. 
in  the  last  analysis,  the  pillars  of  the  temple. 
The  association  has  always  been  liberal  with  the 
electrical  manufacturers  and  dealers,  and  is  in  con- 
sequence very  popular  with  the  supply  men  of  the 
West,  who  always  furnish  a  large  proportion  nf 
the  attendance  at  the  meetings.  Unfortunately,  the 
number  of  central-station  men  w^ho  attend  the  con- 
ventions is  not  as  large  as  it  should  be.  This  fact 
seems  to  be  an  inevitable  limitation,  but  it  does  not 
in  the  least  detract  from  the  value  of  the  work 
of  the  association,  as  disseiuinated  by  the  pamphlet 
proceedings  and  the  technical  press.  Owners  or 
managers  of  electrical  plants  in  the  Northwest 
who  do  not  ally  themselves  with  the  organization 
or  who.  being  members,  fail  to  attend  the  meetings, 
simply  cut  themselves  off  from  the  real  benefit  to 
be  obtained  by  touching  elbows  with  their  co- 
workers and  by  participating  in  the  discussion  of 
the  live  questions  presented. 

A  particularly  valuable  feature  of  this  week's  con- 
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vention  was  the  report  of  the  committee  appointed 
to  consider  the  advisability  of  central-station  man- 
agements encouraging  their  employes  to  enroll 
themselves  in  courses  of  correspondence  schools. 
This  is  a  twentieth-century  question  and  an  impor- 
tant one.  So  far  as  we  are  aware,  the  Northwest- 
ern association  is  the  first  organization  of  em- 
ployers to  take  the  matter  up  carefully  and  system- 
atically. The  committee  which  made  the  report 
was  wisely  continued  and  will  doubtless  proceed 
with  its  good  v.'ork.  It  consists  of  Professor  Jack- 
son of  Madison,  Wis.,  Colonel  F.  A.  Copeland  of  La 
Crosse,  Wis.,  and  H.  L.  Doherty,  now  in  Denver. 
It  has  collected  valuable  data  on  the  work  of  four 
of  the  correspondence  schools,  and,  more  than  tl;iat. 
its  work  has  been  constructive  in  outlining  what  a 
central-station  course  ought  to  contain.  After  lis- 
tening to  the  report  the  association  voted  to  re- 
quest the  four  schools  mentioned  to  reorganize 
their  courses  for  central-station  employes  to  con- 
form as  nearly  as  possible  with  the  rec|uirements  of 
the  committee.  Now  this  is  certainly  good,  practical 
work  for  an  electrical  association.  The  method  of 
technical  instruction  by  correspondence  has  reached 
proportions  that  are  truly  enormous,  and  the  North- 
western association  has  shown  wisdom  and  fore- 
sight in  seeking  to  point  out  wherein  the  course 
that  touches  their  own  employes  may  be  improved. 
The  coinmittee  has  rendered  conscientious  service, 
and  we  have  no  doubt  that  the  correspondence 
schools  will  be  among  the  first  to  recognize  its 
value.  Certainly  central-station  inen  and  all,  in 
fact,  who  believe  in  self-help  are  laid  under  a  tribute 
of  gratitude  to  the  authors  of  this  excellent  report, 
which  the  Western  Electrician  expects  to  present 
more  fully  in  a  forthcoming  issue. 

President  Norcross'  address  was  largely  devoted 
to  the  iriunicipal-ownership  question  and  gave  the 
central-station  side  of  the  argument  in  a  clear  and 
straightforward  manner.  Professor  Goldsborough 
presented  a  well-written  and  scholarly  paper  on 
"Synchronous  Converters."  This  was  one  of  the 
best  papers  presented  to  the  meeting  and  was 
greatly  appreciated  by  the  more  thoughtful  mem- 
bers and  visitors.  Mr.  Burch's  paper  on  "Practical 
Line  Construction"  was  as  practical  as  its  title 
indicated.  It  was  not  too  long,  went  to  the  point 
at  once  and  is  a  good  paper.  '  It  is  an  excellent 
idea  to  have  at  least  one  paper  at  each  meeting 
on  some  subject  that  is  dealt  with  by  all  central- 
station  managers,  big  and  little,  urban  and  rural— 
in  short,  a  "practical"  subject.  The  practice  so 
well  begun  .should  be  continued.  Mr.  Doherty's 
paper  treated  the  important  question  of  methods  of 
charging  for  electric  current.  The  author  has  given 
much  study  to  this  subject  and  detailed  the  method 
which  he  has  evolved  as  the  result.  The  remaining 
paper  was  on  "The  Series  Incandescent  Lighting 
System  of  the  Future"  and  was  read  by  P.  D. 
Wagoner.  The  writer  described  a  new  method  of 
controlling  series  incandescent  circuits  by  an  auto- 
matic constant-current  reactive  coil. 

All  the  papers  were  printed  in  advance  and  dis- 
tributed at  the  meeting.  This  is  an  innovation — 
a  step  upward — for  the  Northwestern  association, 
and  the  practice  should  be  continued,  for  its  obvious 
advantage  as  an  aid  to  discussion.  All  writers  of 
papers  like  to  have  their  contributions  discussed, 
and  if  they  will  co-operate  with  the  secretary  by 
forwarding  their  "copy"  in  ample  time  for  advance 
printing  their  efforts  are  more  likely  to  meet  the 
attention    they    deserve. 

An  unannounced  feature  of  the  convention  (and 
herein  the  advantage  of  personal  attendance  is  il- 
lustrated) was  the  discussion  of  gasoline  "arc" 
lamps  for  street  lighting.  The  subject  was  brought 
up  by  a  letter  of  inquiry,  and  although  the  mem- 
bers were  of  opinion  that  the  danger  of  compe- 
tition from  this  source  was  not  very  threatening, 
the  question  was  deemed  of  sufficient  importance  to 
be  referred  to  a  committee  instructed  to  report 
at  the  next  meeting. 

This  brief  review  of  some  of  the  results  of  the 
Milwaukee  convention  will  show  that  while  the 
Northwestern  Electrical  association  has  still  much 
opportunity  for  useful  work,  it  has  already  a  record 
of  meritorious  accomplishinent.  An  outline  report 
of  the  convention  is  presented  in  this  issue,  to- 
gether with  the  papers  of  Messrs.  Burch  and  Do- 
herty. Other  papers  and  discussions  will  be  given 
in   succeeding   numbers   of    this   journal. 
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Electrical  Equipment  of  a  Large  Paper 
Mill. 

About  18  months  ago  work  was  began  on  the  new 
mill  of  the  Great  Northern  Paper  companj'  at  Milli- 
nocket,  Me.  The  mill  is  now  in  operation  and  is 
the  largest  of  its  kind  in  the  world.  The  company 
owns  over  350,000  acres  of  timber  land  on  the  Ken- 
nebec and  Penobscot  rivers,  from  which  is  drawn 
the  wood  for  the  manufacture  of  the  product. 

The  wood,  mostly  spruce,  is  floated  to  the  mill 
in  the  form  of  logs.  It  is  first  brought  into  the  wood 
room,  passing  saws  which  cut  it  into  four-foot 
lengths.  These  lengths  are  then  run  through  bark- 
ers to  the  chippers,  in  which  the  wood  is  cut  into 
chips  a  little  larger  than  hickory  nuts,  the  chips 
being  then  run  through  a  crusher  and  reduced  to 
pulp  by  a  chemical  treatment.  By  another  method 
the  four-foot  lengths  may  be  run  directly  to  the 
grinders.  The  pulp  goes  through  various  processe."? 
and  is  finally  pumped  to  the  paper  machines. 

The  Penobscot  River  furnishes  power  for  the 
mill.  A  dam  1.200  feet  long  has  been  built,  and  in 
the  generator  room  six  36-inch  Hunt  turbines  have 
been  installed,  arranged  in  pairs  on  three  shyfts. 
each  pair  developing  about  1,500  horsepower.  Each 
pair  of  turbines  is  directly  connected  to  a  General 
Electric  1,000-kilowatt.  600-volt,  three-phase  gener- 
ator. Two  60-kilowatt  exciters  are  provided,  each 
driven  by  a  125-horsepower  turbine.  All  of  these 
wheels  are  supplied  by  a  single  flume,  and  are  con- 
trolled by  Lombard  governors. 

Tiled  conduits  are  used  to  convey  the  cables 
from  the  generators  and  exciters  to  the  switch- 
board, which  is  on  a  gallery  at  the  end  of  the  gen- 
erator room,  and  the  circuits  to  the  buildings  are 
carried  from  the  switchboard  in  tiled  ducts  to  a 
tunnel  running  from  the  boiler  house  to  the  machine 
room.  The  tunnel  carries  the  duplicate  steam-pip- 
ing systems,  as  well  as  the  lighting  and  power  cir- 
cuits. 

Most  of  the  motors  installed  are  of  the  three- 
phase,  induction  type,  provided  with  starting  resist- 
ances, to  be  connected  in  the  armature  circuit,  bul 
the  equipment  also  includes  three  300-horsepower 
synchronous  motors.  This  mill  has  been  equipped 
to  run  with  as  small  a  force  of  men  as  possible,  and, 
indeed,  a  paper  mill  is  peculiarly  adapted  in  most 
of  its  departments  for  continuous  running  with  little 
attention.  For  this  reason  it  has  been  found  pos- 
sible and  desirable  to  adopt  the  system  of  driving 
by  groups,  rather  than  by  individual  motors,  as  is 
so  often  advisable  in  other  factories.  While  in  this 
particular  case  this  plan  results  in  greater  economy 
in  operation,  large  motors  being  used  throughout, 
it  necessitates  the  adoption  of  a  type  of  motor 
developing  a  large  starting  torque.  Hence  the  type 
of  induction  motor  with  starting  resistance  was  de- 
cided upon,  this  motor  giving  a  large  starting  torque 
with  a  moderate  current,  while  the  synchronous 
motor  would  not  fulfill  this  requirement.  The 
equipment  includes  one  lo-horsepower,  tvro  30- 
horsepower,  two  50-horsepower,  one  75-horsepower, 
one  lOO-horsepower,  one  200-horsepower,  five  250- 
horsepower   and   six  300-horsepower  motors. 

The  lighting  circuits  are  supplied  from  the  same 
generators  that  feed  the  power  circuits,  step-down 
transformers  being  employed  to  lower  the  voltage 
to  115  volts.  The  lightmg  system  comprises  about 
So  arc  lights  and  1,000  incandescent  lamps.  The 
illustration  (page  49),  reproduced  from  the  Paper 
Mill  and  Wood  Pulp  News,  shows  the  generator 
room  of  the   Millinocket  plant. 


New  Plant  of  British    Westinghouse 
Electric  Company. 

The  British  Westinghouse  Electric  company  of 
Manchester,  England,  has  sent  out  invitations  for 
bids  for  over  $500,000  worth  of  machine  tools  for 
its  new  works  on  the  Bridgewater  Canal  in  Man- 
chester. Contracts  for  the  engines  have  already 
been  awarded  to  the  Westinghouse  Machine  com- 
pany of  Pittsburg,  and  it  is  probable  that  nearly 
all  the  tools  needed  by  the  concern  will  be  furnished 
by  United  States  manufacturers.  The  buildings, 
which  are  already  well  under  way,  will  cover  about 
26  acres,  and  the  capacity  of  the  plant  will  be  about 
80  per  cent  of  the  East  Pittsburg  plant  of  the 
Westinghouse  Electric  and  Manufacturing  company. 
The  main  building  will  be  90  feet  long  and  427 
feet  wide,  divided  in  five  bays.  Steel-casting,  brass 
and  malleable-iron  foundries  are  also  being  erected, 
the  intention  of  the  company  being  to  manufacture 
the  same  product  as  the  Westinghouse  Machine 
and  Electric  companies  do  at  East  Pittsburg,  with 
the  exception  of  steam  turbines.  The  plant  v^ill 
employ  about  3,000  men  at  the  start,  and  when 
running  full   will  give    employment   to   5,000. 


Annual   Meeting  of  Chicago  City   Rail- 
way Company. 

At  the  annual  meeting  of  the  stockholders  of  the 
Chicago  City  Railway  company  on  January  15th  the 
former  directors  were  re-elected,  and  their  propo- 
sition for  a  $5,000,000  increase  of  capital  adopted. 
The  board  is  composed  of  S.  W.  Allerton,  D.  G. 
Hamilton,  Joseph  Leiter,  Arthur  Orr,  George  T. 
Smith,  William  B.  Walker  and  Otto  Young.  The 
new  stock  is  for  the  purpose  of  retiring  the  bonded 
indebtedness  of  the  road,  amounting  to  $4,619,500, 
which  comes  due  Ju!}'"  i,  1901.  President  Hamilton, 
in  his  address,  spoke  of  the  good  condition  of  the 
property  and  the  reconstruction  of  the  lines  in 
many  places  which  has  taken  place  during  the  last 
year,  including  the  welding  of  a  large  number  of 
rail  joints.  The  financial  and  operating  state- 
ments, with  comparisons,  make  the  following  show- 
ing: 

1900.  1S99. 

PasseugcL-  rcooipts    55,506.313       $5,162,665 

luconie  from  other  sources 36,866  31,774 


Totals    ?5,543,1S0 

Operating    expenses,    taxes,    reserves 
for     replacements      and     renewals, 

and    dauiasps 3,655.001 

Interest  on  bonded  debt 207,877 


?5,194,439 


3,325,677 
207.S77 


Totals    $3,S62,S79       $3,533,554 

Net    ineome    1.6SO,301    .     1,660.S84 

Dividends,  12  per  cent 1,575,000         1,499,997 

S   160,857 


Surplus  for  year   ?    105,301 

Percentage  of  operating  expenses, 
*axes     and   reserves    to   total    gross 

ciiruing.s 

Percentaije  of  opev.iting  exr'i'nses, 
taxes  and  reserves  to  passenger  re- 
ceipts     

Passenger  receipts  per  da.v ?15,0S5 

Fare    passengers    110,843,202 

Transfer  passengers    46,118,004 


65.94 


66.3S 


6M2 
$14,141 
,S&S,307 
555,323 


Totals    156.951,206  145,443.630 

Car  Miles  Run, 

1900.  1S99. 

Electric    15,702,330  14,517,690 

Cable    13,425,020  11,741,840 

Horse    104,960  111,470 


Totals    29,232,360  26,371,000 

Miles  of  Single  Track  Operated 

1900.  1S99. 

i:iectrie    173.203  169.005 

Cable    34,7r.  34.75 

Korse   1.S663  1.731 


Totals 209  8193 


205.486 


A  meeting  of  the  directors  was  held  on  January 
i/th,  at  which  it  was  decided  to  issue  $4,500,000  of 
the  authorized  new  issue  of  stock  on  July  ist.  This, 
with  $119,500  taken  from  the  surplus,  will  make  up 
the  $4,619,500  necessary  to  meet  the  indebtedness 
falling  due  at  that  time.  The  new  shares  will  go  at 
par  to  stockholders  of  record  June  15th.  The  total 
amount  of  stock  outstanding  when  the  $4,500,000 
shares  are  put  out  will  be  $18,000,000,  and  the  com- 
pany will  be  free  from  bonded  indebtedness.  The 
directors  re-elected  the  former  officers,  the  list  being 
as  follows:  President,  D.  G.  Hamilton;  first  vice- 
president,  Joseph  Leiter;  second  vice-president,  \V.  B. 
Walker;  secretary,  Frank  R.  Greene;  treasurer,  T.  C. 
Penington;  auditor,  C.  N.  Duffy;  general  manager, 
Rcbert  McCulloch. 


The  proposition  to  erect  an  electric-lighting 
plant  in  Belington,  W.  A'a..  to  be  owned  by  the 
city,  was  carried  by  a  large  majority  at  a  recent 
election. 


Car  Lighting  in  Germany. 

A  recent  rear-end  collision  on  a  German  road 
which  resulted  in  a  violent  explosion  of  gas  from 
the  Pintsch  illuminating  apparatus  on  one  of  the 
injured  coaches  has  caused  a  renewal  of  popular 
interest  in  electric  train  lighting.  Experiments  are 
now  being  made  on  a  train  between  Berlin  and 
Cologne  with  the  Stone  system,  in  which  each  car 
carries  a  small  dynamo  geared  to  a  wheel  axle,  and 
an  accumulator,  both  hung  beneath  the  floor  of 
the  car.  This  system  has  proved  successful  in 
England,  but  it  is  said  that  the  varying  speed  on 
the  Berlin-Cologne  line  and  the  stoppages  of  the 
train  cause  variations  and  unsteadiness  in  the  light, 
which  the  accumulator  does  not  successfully  cor- 
rect. Electric  lighting  has,  however,  been  adopted 
for  the  postal  cars,  of  which  there  are  about  3,000 
in  Germany.  A  postal  car  requires  for  ordinary 
service  the  illumination  aft'orded  by  about  14. 
ordinary  gaslights,  which  not  only  consumed  rap- 
idly the  oxygen  in  the  car,  but  in  summer  made 
the  cars  too  hot  for  efficient  working  of  the  clerks. 
For  this  reason,  the  electric  hght  has  become  all 
but  imiversal  in  the  postal  cars  of  Germany,  each 
of  which  either  carries  its  small  dynamo  and  ac- 
cumulator, and  thus  operates  independently,  or  is 
provided  with  storage  batteries  that  are  charged 
from  an  outside  source  before  the  car  begins  its 
journey.  The  storage  battery  used  for  this  pur- 
pose is  of  a  type  known  as  the  Bose  accumulator, 
four  of  which,  each  containing  eight  cells,  carry 
sufficient  energy  to  supply  nine  to  11  12-candle 
incandescent  lights  during  two  nights.  Consul- 
general  Mason,  from  whose  report  these  facts  are 
taken,  thinks  that  the  electric  system  will  not  come 
into  general  use  for  passenger-coach  lighting  in 
Germany,  because  of  the  expense  of  making  the 
change,  which  would  involve,  besides  the  addi- 
tional cost  of  the  new  outfits,  the  discarding  of  a 
large  amount  of  costly  Pintsch  apparatus,  no  part 
of  which  could  be  utilized. 


Financiers  and  Inventions. 

[From  tbe  New  York  Times.] 

In  the  special  and  very  handsome  New  Years 
number  of  the  Western  Electrician  there  appears  an 
interview  with  Mr.  Thomas  A.  Edison  in  regard  to 
the  electrical  outlook  in  general  and  to  the  future 
of  telegraphy  in  particular.  After  prophesying  that 
immediate  progress  in  telegraphy  would  lie  in  the 
direction  of  improved  methods  of  automatic  trans- 
mission and  01  receiving  in  typewritten  letters,  Mr. 
Edison  added  this  significant  remark:  "But  there 
is  ho  incentive  to-day  to  anyone  to  devote  time  or 
money  in  attempting  to  increase  the  rapidity  of 
telegraphic  communication  in  this  country.  As  you 
very  well  know,  telegraphy  in  the  United  States 
is  in  the  hands  of  financiers,  and  any  business  man 
will  understand  me  when  I  say  that  it  is  only  too 
evident  that  the  present  policy  of  the  great  com- 
panies is  to  'let  well  enough  alone.'  "  Mr.  Edison 
has  himself  been  something  of  a  financier  in  recent 
years,  and  his  associations  with  several  great  com- 
panies have  been  close  enough  to  give  his  opinion 
of  their  tendencies  and  policies  much  value.  It  is, 
therefore,  a  pity  that  he  did  not  go  on  and  explain 
just  what  he  means  by  "letting  well  enough  alone." 
Information  on  the  subject,  however,  though  not 
exactly  abundant,  is  still  not  rare.  The  public  has 
not  knowingly  suffered  much  from  corporate  re- 
fusals to  give  the  best  possible  telegraphic  service, 
but  almost  all  of  us  are  to  some  degree  awai-e  of 
the  cruel  treatment  we  and  the  inventors  have  re- 
ceived from  the  telephone  people.  Simply  for  the 
sake  of  getting  every  possible  cent  out  of  old  pat- 
ents and  existing  plants,  improvements  in  the  tele- 
I>hone  that  might  have  been  made  years  ago  are 
only  now  come  into  general  use.  The  delay  has 
been  profitable  to  the  companies — or,  rather,  to  the 
company — but  it  has  caused  a  terrible  wear  and 
tear  on  the  temper  of  a  helpless  population,  and 
relief  arrived  only  on  the  appearance  of  com- 
petition that  could  be  neither  frightened  nor  bought. 
Mr.  Edison  now  tells  us  that  the  same  thing  is  true 
of  telegraphy,  and  perhaps,  if  all  were  known,  many 
other  public  utilities  have  been  exploited  in  the 
saine  conscienceless  wa3'. 


Words  of  Appreciation. 

Detroit  Journal:  The  Twentieth  Century  sou- 
venir issue  of  the  Western  Electrician  is  a  work 
of  art  and  a  magazine  of  merit.  It  contains  inter- 
views with  Edison  and  Tesla,  the  two  modern  wiz- 
ards, and  a  full-page  group  picture  of  the  eminent 
electricians  of  the  nineteenth  century.  The  really 
most  impressive  feature  of  the  issue  is  the  vast 
volume  of  advertising  and  its  artistic  displa}'. 

Chicago  Times-Herald:  The  Western  Electrician, 
located  at  510  Marquette  building,  this  city,  has 
issued  a  handsome  twentieth-century  souvenir  num- 
ber. It  contains  authorized  interviews  with  Nikola 
Tesla,  Thomas  A.  Edison  and  others  famous  in 
the  field  of  electricity,  a  careful  review  of  the  elec- 
trical business  of  the  past  j'ear  in  the  United  States, 
several  articles  from  men  of  prominence  on  the 
electrical  features  of  the  nineteenth  century  and 
many  other  original  and  valuable  features.  The 
colored  cover  displays  a  striking  allegorical  design. 

Buffalo  Courier:  One  of  the  handsomest  twen- 
tieth-century editions  received  at  this  office  is  that 
of  the  Western  Electrician  of  Chicago,  one  of  the 
leading  trade  journals  in  the  country.  In  its 
typographical  appearance,  its  illustrations  and  its 
special  news  features  it  shows  the  results  of  careful 
and  competent  supervision.  Among  the  articles  of 
general  interest  are  exclusive  interviews  with 
Thomas  A.  Edison  and  Nikola  Tesla  and  an  illus- 
trated summary  of  "Progress  at  the  Pan-American 
Exposition."  Not  the  least  attractive  part  of  this 
publication  is  the  portion  devoted  to  advertising. 
These  pages  are  filled  with  the  announcements  of 
leading  electrical  concerns,  so  well  printed  and 
displayed  that  they  arc  sure  to  be  seen  and  read. 


Twentieth-century  Knowledge. 

xA.ccording  to  the  London  Electrician,  a  West  of 
England  paper  discourses  learnedly  about  electricity 
in  these  terms:  "The  word  electricity  is  formed 
from  the  Greek  'electron,'  meaning  'amber.'  The 
ancients  knew  that  when  amber  was  rubbed  other 
things  stuck  to  it.  That  which  caused  the  object 
to  stick  was  and  is  electricity.  Just  what  electricity 
is,  no  man  knows.  Electricity  is  in  everything. 
Rubbing  is  a  way  of  bringing  it  to  life.  Rub  a  comb 
with  a  piece  of  silk  and  bits  of  paper  will  cling  to 
the  comb.  You  have  brought  electricity  to  life. 
Brushing  the  hair  sometimes  makes  the  head  itch 
because  electricity  is  produced  by  friction,  and 
touches  the  nerves  in  the  scalp.  Cats  rub  their 
ears  when  it  is  likely  to  rain  because  the  air  is 
filled  with  more  electricity  than  usual,  and  the  elec- 
tricity pierces  the  skin  of  the  animal.  Electricity 
at  this  time  is  also  in  the  hair  of  the  cat  and  makes 
her  feel  as  though  she  were  covered  with  cobwebs. 
Electricity  may  make  light  and  heat;  yet  electricity, 
itself,  no  one  can  see.  Electricity  has  a  smell  of 
its  own.  If  you  stand  near  a  big  motor  you  smell 
something  called  ozone — the  same  odor  you  will 
notice  in  the   summer  after  a  heavy  shower." 


The  Grcensburg  and  Versailles  (Ind.)  Railway 
company  has  been  organized  by  J.  M.  Gore,  W.  A. 
Bristor  and  G.  W.   Bryson. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Annual  Meetings  of  Chicago  and  Cen- 
tral Union  Telephone  Companies. 

At  the  annual  meeting  of  the  stockholders  of  the 
Chicago  Telephone  company  on  Januarj-  i6th 
President  John  M.  Clark  presented  his  annual  re- 
port in  which  he  stated  that  to  complete  exten- 
sions of  the  plant  now  under  consideration,  $2,000,- 
000  may  be  reciuired  during  1901.  To  provide  for 
this  20,000  shares  of  stock  probably  will  be  offered 
for  sale  to  stockholders  at  par  pro  rata,  $1,000,000 
in  April  and  the  balance  in  October.  At  present 
$7,000,000  stock  is  outstanding.  The  annual  state- 
ment shows  a  gross  revenue  of  $3,129,238,  a  gain 
of  $460,524  over  the  preceding  year.  Net  earnings 
were  $870,457,  an  increase  of  $193,898.  President 
Clark  said  in  his  report  that  the  sum  e-xpended  on 
new  construction  was  larger  and  the  gain  in  num- 
ber of  subscribers  greater  than  in  any  former  year. 
A  total  of  36,414  telephones  were  in  operation  at 
the  end  of  the  year,  an  increase  of  8,751.  The 
financial  results  of  the  year,  as  compared  with 
1890.  were  as  follows: 

1900.  1S99. 

Gross  revenue  $.i,129,23S       J2,6&s,714 

Gross  expense   (operatiou,   taxes  and 
malnteaance)  2,208,7S0        1,992,151 

Net  earnings   $   S70.45S       $   676,560 

Dividends  749,808  559,550 


Surplus  for  year  $  120,650       i  117,010 

The  development  of  the  company's  plant  in  lo 
years  was  shown  as  follows: 

Per  ct. 

Doc.  31,      Dee  31,    Inc.  lue.  In 

1S91.  1900.        IS'OO.    19:U. 

Number  of  excbiinges l.>  Sf         14       20.0 

Toll  stations  62  101    

Nmuber  of  exchange  tele- 
phones           9,043  36,414     8,751       31.6 

Cndergrotind  eon.  St.  miles  30  121  17       16.3 

Underground  duct    miles..  109  874        347       65.8 

Miles  of  wire  underground        5,291  63,503    2'i.,'-36       64.3 

Miles  of  nire,  aer.   e.ll)les        2,113  19.19)      4,749       32  9 

Miles  of  wire  on  poles....        9,956         22,818     4,126       22.1 

Total    miles    wire 20.360        U0,6K    35,711       47.7 

Capital  stock  J2,000,000    $7,000,000    

The  president's  report  showed  that  during  the 
year  three  exchange  buildings,  owned  and  occu- 
pied by  the  company  (Main,  South  and  Oakland 
officesj,  have  been  remodeled,  one  of  them  (Main) 
more  than  doubled  in  size,  and  two  new  buildings 
(North  and  Monroe  offices)  have  been  built,  in 
all  of  which  new  switchboards  and  new  apparatus 
have  been  installed  and  are  now  in  successful  op- 
eration. In  proportion  to  the  number  of  sub- 
scribers and  amount  of  business  handled  the  com- 
plaints of  defective  service  have  been  much  less 
during  the  last  year  than  in  any  preceding  year  in 
the  history  of  the  company.  From  the  latest  re- 
ports of  tile  inspection  department  it  appears  that 
the  time  required  by  a  subscriber  to  get  the  atten- 
tion of  the  office — that  is,  from  the  moment  of 
taking  the  telephone  off  the  hook  until  answered 
by  the  operator — averages  6.2  seconds.  It  is 
found  that  in  the  Chicago  exchange  to-day  the  av- 
erage distance  a  message  is  carried  is  about  3.37 
miles,  and  the  total  mileage  of  all  messages  sent 
by  its  telephone  wires  during  an  ordinary  business 
day  would  exceed  1,250,000  miles,  or  50  times 
around  the  globe.  The  company's  Chicago  ordi- 
nance of  January  4,  18S9,  requires  that  two  miles 
of  underground  conduit  shall  be  put  down  each 
year.  That  amount  has  been  far  exceeded  by  the 
company.     In    1900    14.30   miles    were    constructed. 

The  members  of  the  board  of  directors  elected  are 
as  follows:  J.  Russell  Jones,  John  M.  Clark,  Robert 
T.  Lincoln,  Arthur  D.  Wheeler,  Byron  L.  Smith, 
Albert  A.  Sprague,  C.  E.  Perkins,  William  A.  Jack- 
son, Joseph  P.  Davis,  Chauncey  Keep  and  Alex- 
ander Cochrane.  Of  these  gentlemen  all  were  re- 
elected, with  the  exception  of  Mr.  Cochrane,  the 
president  of  the  American  Telephone  and  Tele- 
graph company,  who  was  elected  to  succeed  the 
late   John    E.    Hudson. 


The  annual  meeting  of  the  stockholders  of  the 
Central  Union  Telephone  company  was  also  held 
on  January  16th.  President  W.  A.  Jackson  pre- 
sented his  annual  report,  in  which  he  stated  that 
for. the  purpose  of  protecting  the  company's  in- 
terests in  Iowa,  the  directors  have  deemed  it  wise 
to  take  over  the  entire  Iowa  Telephone  company 
as  soon  as  possible.  The  Central  Union's  interest 
now  in  that  state  amounts  to  more  than  99  per  cent. 
Arrangements  have  been  perfected  to  carry  on 
some  necessary   improvements   in   Iowa. 

Followin,g  are  the  comparative  figures  of  the 
financial  transactions  of  the  company  for  the  last 
two  years  ending  December  31st: 

1900.  1899 

Gross  earnings   $2,307,742.70       $1,999,312.56 

Expenses  —  For  adrainlstratiop, 

taxes,    operating,    malntennnee 

and    interest    1,990.129.56         1,690,753.41 


Net  revenue   $  317,613.14  $  308.559.12 

Surplus   317,613.14  308,659.12 

Added  to  eonstructlon  account — 

At  exchanges  1,265.779  30  l,403.2.'i6  07 

P.H'  toll   lines   310,025.00  690,640.65 


This  sum  appears  in  the  expense  items,  and  is 
therefore  deducted  from  the  net  revenue  for  the 
>ear.  The  following  figures  give  some  interesting 
information  concerning  the  physical  condition  of 
the  company; 

1900.         1S99.        Inc. 

Xuuibei-  of  sloekholdors  .640  484  56 

NuniliiM-   ot   exchanges   191  193  "2 

Nuiulicr  of  subserlUers 65,997       69,810       9,187 

Numl.er  of  loll  stallons  2,324         2,090  234 

Nunjlier    of    miles    of    wire    in    toll 

l.nes   53,338       43,935       9,403 

Number    of    miles    of    poles    in    toll 

lines    11,422       11,168  254 

•Decrease. 

As  indicated  by  the  figures  given  above,  the  in- 
crease in  subscribers  during  the  year  was  15  per 
cent.,  and  in  toll  earnings  the  increase  was  17  per 
cent. 

At  ihe  election  of  directors  the  following-named 
gentlemen  were  chosen,  Mr.  Cochrane  succeeding 
the  late  John  E.  Hudson:  C.  PI.  Brownell,  R.  C. 
Clowry,  Alexander  Cochrane,  Arthur  G.  Fuller, 
F.  H.  Griggs,  W.  A.  Jackson,  J.  Russell  Jones, 
Robert  T.  Lincoln,  L.  G.  Richardson,  John  F. 
Wallick  and  Arthur  D.  Wheeler. 


Pupin    Patents    Sold    to    American 
Bell    Company. 

Pursuant  of  the  policy  followed  by  the  American 
Telephone  and  Telegraph  company  in  securing  con- 
trol of  valuable  telepnone  inventions,  this  com- 
pany has  recently  concluded  negotiations  with  Dr. 
Michael  1.  Pupin  ot  New  York  city,  resulting  in 
the  sale  of  his  patents  covering  improvements  in 
long-distance  telephony  to  the  corporation,  ihis 
invention,  it  is  asserted,  solves  the  problem  of  ocean 
telephony  and  will  permit  of  transmission  of  intel- 
ligible speech  over  long-distance  land  lines  ot  al- 
most any  desired  lengtn.  Dr.  Pupin,  who  is  ad- 
junct professor  of  mechanics  at  Columbia  Uni- 
versity, has  been  at  work  on  the  invention  for  hve 
years  and  read  a  paper  entitled  "Telephony  Over 
Cables  and  Long-distance  Air  Lines,"  in  which  he 
discussed  his  investigations  at  some  length,  betore 
the  American  Institute  of  Electrical  Engineers  at 
Philadelphia,  May  18,  igoo.  United  States  letters 
patent  Nos.  652,230  and  652,231  were  granted  to 
him  on  June  19,  1900,  the  title  of  the  patents  read- 
ing "Art  of  Reducing  Attenuation  of  Electrical 
VVaves." 

The  problem  that  Dr.  Pupin  set  out  to  solve  was 
the  reduction  of  the  retarding  influences  on  an 
electrical  circuit  caused  by  induction  and  capacity 
and  the  balancing  of  these  influences  by  distributing 
inductance  and  capacity  through  the  circuit.  This 
solution  had  been  attempted  by  other  experimenters, 
but  its  successful  realization  awaited  the  investi- 
gations of  Dr.  Pupin.  He  arrived  at  his  conclu- 
sions by  complex  mathematical  deductions,  based 
on  the  consideration  of  the  physical  analogy  be- 
tween the  case  of  a  vibrating  string  and  that  of  an 
electrical  conductor  transmitting  waves,  in  which 
he  determined  the  dimensions  of  inductance  coils 
and  condensers  necessary  to  add  to. a  given  circuit 
so  as  to  produce  a  practically  "distortionless"  cir- 
cuit. 

After  securing  his  patents  here  and  abroad,  last 
July  the  inventor  offered  his  discovery  to  the  Amer- 
ican Telephone  and  Telegraph  company.  The  com- 
pany immediately  bought  an  option  on  the  inven- 
tion, extending  to  January  I,  1901.  Under  Dr. 
Pupin's  direction  an  experimental  line  was  con- 
structed from  Bedford  station  on  the  Harlem  rail- 
road, partly  under  water,  to  New  Bedford,  Conn., 
thence  to  Albany  and  on  to  Pittsburg.  Where  the 
line  ran  overland  the  coils  were  placed  at  intervals 
of  about  two  miles  and  were  enclosed  in  glass  in- 
sulators on  the  poles.  The  experiments  were  very 
satisfactory  to  the  officers  of  the  Bell  company,  and 
before  the  option  expired  the  contract  for  the  pur- 
chase of  the  patents  was  closed,  according  to  the 
terms  of  which  it  is  stated  that  Dr.  Pupin  receives 
about  $400,000  and  in  addition  an  annual  royalty 
of  $15,000  during  the   life   of  the  patents. 

It  is  believed  that  the  invention  would  not  have 
been  purchased  if  the  question  of  ocean  telephoning 
had  been  the  only  one  under  consideration,  as  its 
great  value  in  the  operation  of  long  land  lines  is 
probably  most  important  to  the  company  at  the 
present  time.  Dr.  Pupin  announces  that  by  the 
use  of  his  system  a  saving  of  about  $120  a  mile 
can  be  effected.  The  coils  which  will  be  used  with 
the  telephone  wires  and  cables  will  be  distributed 
at  intervals  of  a  mile  on  land  lines  and  at  intervals 
of  an  eighth  of  a  mile  on  cable  lines.  It  is  an- 
nounced that  the  first  utilization  of  the  system  for 
ocean  work  will  be  on  a  cable  that  the  American 
Telephone  and  Telegraph  company  is  to  build  be- 
tween Florida  and  Cuba  for  the  United  States 
government.  Steps  are  also  believed  to  be  in  prog- 
ress looking  toward  the  use  of  the  system  on  a 
transatlantic  telephone  line. 


Total    $1,575.,<;04.36  $2,093,793.72 

Ileal  estate  accounts  178,778.23  139,441.48 

Capitalization — 

Stock   outstanding   6,962,130.00  6,605,300.00 

The  amount  charged  to   maintenance  in    1900  is 
$680,000,  $124,000  in  excess  of  that  charged  in  1899. 


The  Western  Electric  Telephone  company  of  Bntt, 
Iowa,  has  purchased  the  lines  of  the  Iowa  and  Ne- 
braska Telephone  company.  The  system  consists  of 
about  300  miles  of  line  in  northwestern  Iowa  and 
southwestern  Minnesota,  and  local  exchanges  lo- 
cated at  Estherville,  Sibley,  Spirit  Lake,  Sheldon  and 
Cherokee,  Iowa. 


Regulation   of    Telephone    Rates    in 
Mississippi. 

A  war  has  been  w'aged  for  some  time  by  the 
Cumberland  (Bell)  Telephone  company  against  the 
Independent  companies  in  Mississippi.  The  Bell 
company  succeeded  in  crushing  some  of  the  local 
companies  by  temporarily  offering  ruinously  low 
rates  and  then  raising  the  prices  to  exorbitant 
figures  as  soon  as  it  gained  control.  This  severe" 
competition  has  caused  the  Mississippi  Railroad 
Commission  to  assume  jurisdiction  of  the  telephone 
companies  now  operating  in  the  state,  and  after 
thorough  consideration  of  the  methods  of  business 
now  in  vogue  and  the  abuses  that  seem  to  prevail, 
it  has  taken  steps  to  regulate  and  make  uniform 
the  entire  system  of  charges.  Following  is  the 
text  of  the  ordinance  passed  by  the  commission: 

It  is  ordered  by  the  Mississippi  Railroad  Com- 
mission that  the  charges  now  in  use  by  the  telephone 
companies,  both  for  long-distance  and  local  business, 
are  approved,  except  that  the  maximum  charge  be- 
tween points  located  in  the  same  county  shall  never 
exceed  25  cents  for  any  service  of  three  minutes 
or  less  time;  that  the  maximum  charge  for  business 
w-ithin  the  state  of  Mississippi  outside  of  the  same 
county  shall  not  exceed  $1  [instead  of  $1.50]  for 
any  service  of  three  minutes  or  less  time;  that  the 
ma.ximum  charge  for  local  residence  telephones 
shall  not  exceed  $2,  nor  be  less  than  $1  per  month. 
It  is  also  ordered  that  if  any  telephone  company 
puts  in  above  minimum  rates  at  any  place  in  this 
state,  it  shall  make  the  same  rate  at  every  other 
place,  similar  in  population  and  conditions,  and  to 
every  other  place  of  smaller  population.  No  tele- 
phone company  shall  increase  its  present  rates  ex- 
cept where  such  rates  are  now  less  than  minimum 
rates,  and  in  such  cases  said  increase  shall  be  to 
a  sum  equal  to  rates  now  charged  in  places  simi- 
larly situated. 


Indiana  Telephone  Items. 

Jerome  Herff  has  secured  a  telephone  franchise 
at  Peru,  and  will  put  in  a  plant  in  opposition  to 
the  Central  Union. 

An  interesting  telephone  case  has  been  appealed 
to  the  Indiana  Appellate  Court.  The  appellee 
bought  a  claim  of  $2.50  against  the  Rushville  Co- 
operative Telephone  company  from  a  young  man 
who  had  worked  for  it.  The  money  had  been  with- 
held from  the  young  man's  wages  to  pay  a  bill  which 
one  of  his  creditors  had  sent  to  the  treasurer  of  the 
company  for  collection.  The  next  time  demand  was 
made  on  the  appellee  for  his  telephone  rent  he 
refused  to  pay  except  by  turning  in  the  account  he 
held  against  the  company.  His  telephone  was  dis- 
connected and  when  he  demanded  telephone  service 
It  was  denied  until  he  should  pay  up.  He  made  10 
demands  and  then  sued  to  recover  the  statutory 
penalty  of  $100  for  each  refusal  to  give  him  tele- 
phone service,  and  recovered  a  judgment  for  $1,000. 
The  company  appeals  on  the  ground  that  it  was 
under  no  obligation  to  furnish  him  service  until 
he  should  pay  his  back  dues  in  money  and  not  by 
presentation  of  an  account.  The  decision  is  being 
awaited  with  interest.  F. 


Situation  In  Madison. 

The  Dane  County  Telephone  company  in  Madi- 
son, Wis.,  has  issued  a  circular  stating  its  position 
with  regard  to  the  Wisconsin  Telephone  compaity. 
The  Independent  company  has  been  in  operation 
for  about  five  years,  starting  with  about  400  sub- 
scribers. The  business  has  grown  until  at  present 
the  company  has  about  1,130  subscribers  at  a  rate 
of  $24  a  year  for  business  telephones  and  $18  a 
year  for  residence  service.  The  circular  states  that 
the  older  company  has  only  about  250  instruments 
in  use,  some  of  which  are  slot  machines,  and  that 
considering  the  extent  of  the  service  offered  the 
competitive  rate  of  $12  a  year  made  by  the  Wis- 
consin company  is  much  higher  than  ihe  Independ- 
ent rate  of  $18  for  a  service  reaching  over  1,100 
subscribers,  the  latter  being  equivalent  to  $4  a 
j'car  for  250  connections.  The  Dane  County  'Tele- 
phone company  operates  an  extensive  long-distance 
service  in  the  neighboring  counties,  having  connec- 
tions with  120  towns,  and  is  owned,  operated  and 
managed    entirely  by  citizens   of   Madison. 


MANUFACTURERS     AND     DEALERS. 

The  Telephone  Specification  company  of  Jack- 
son, Mich.,  and  Charleston,  S.  C,  is  prepared  to 
write  specifications  for  building  toll  lines,  etc. 
The  specifications  are  very  complete  and  embody 
all  the  necessary  details  as  to  material  and  con- 
struction. 

The  new  hotel  telephone  which  is  manufactured 
by  the  Electric  Appliance  company  of  Chicago  is 
built  in  such  a  manner  that  it  practically  eliminates 
the  possibility  of  tampering  by  unauthorized  per- 
sons. This  is  a  feature  that  will  be  appreciated 
by  those  who  have  had  the  care  of  hotel  systems. 
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Northwestern  Electrical  Association. 

[^Continued  from  page  79] 

A  vote  of  thanks  was  extended  to  the  retiring  presi- 
dent. •■ 

Professor  Goldsborough's  paper  was  then  discussed 
by  Professor  Jaclvson,  jNlr.  Gille  and  Wr.  Almert. 

A  paper  on  tlie  "Series  Incandescent  Lighting  Sys- 
tem of  the  Future"  was  read  by  P.  D.  Wagoner 
of  Schnectady,  N.  Y.  It  was  discussed  by  Mr.  Liver- 
more,  ilr.  Hewitt,  i\Ir.  Almert  and  Mr.  Korst. 

Professor  D.  C.  Jackson  then  presented  the  valuable 
report  of  committee  on  correspondence  schools,  the 
report  being  entitled,  "Trade  Education  of  Central- 
station  Employes."  This  report  was  discussed  by 
Mr.  Bean,  Mr.  Bowen,  Mr.  Livermore,  Mr.  Gille, 
Mr.  Almert,  Mr.  Cutter,  Mr.  Elliott  and  Mr.  Strong. 
It  was  the  unanimous  sentiment  that  the  report  was 
able  and  exhaustive,  and  a  motion  was  made  that  the 
correspondence  schools  referred  to  in  the  report  be 
individually  requested  to  reorganize  their  courses  for 
central-station  employes  to  conform  as  nearly  as  pos- 
sible with  the  requirements  set  forth  by  the  com- 
mittee.    This  motion  was  carried. 

Mr.  Thayer  gave  notice  of  a  proposed  amendment 
to  the  by-laws,  in  accordance  with  which  papers 
should  be  given  precedence  on  the  programme  to 
routine  matters. 

In  the  evening  about  100  members  and  visitors  sat 
down  to  the  annual  banquet  at  the  Hotel  Pfister. 
Secretary  Mercein  was  the  toastmaster.  and  toasts 
were  responded  to  by  General  Charles  King,  Captain 
George  Chase,  Professor  Jackson  and  Messrs.  Under- 
wood. Low,  Whyte,  Wolff,  McMaster,  Burch,  Mun- 
son,  Donohoe,  Collins,  Searing,  Almert,  Grier,  Mas- 
sey,  Pinckard,  Cutter  and  Lovett.  The  feature  of 
the  affair,  however,  was  the  presentation  of  a  very 
fine  watch  to  IMr.  Mercein  by  some  members  of  the 
association  and  other  friends.  Mr.  Underwood 
made    the    presentation    speech. 

Adjournment  on  Frid.w. 

No  business  of  importance  was  transacted  on 
Friday  morning,  and  the  association  adjourned  sine 
die. 

Convention  Notes. 

Who  failed  to  get  one  of  Billy  Low's  peanuts? 

George  B.  Foster  of  the  Wagner  company  was 
on  hand,  as  usual. 

Tommy  Grier  wandered  around  and  did  his  share 
in  making  everybody  happy. 

Samuel  A.  Johnson,  president  of  the  Viscosity 
Oil  company  of  Chicago,  was  again  in  attendance. 

The  New  York  Insulated  W^ire  company  was 
there  in  the  person  of  James  Wolff.     'Nuff  sed! 

Richard  O'Connor,  representing  the  National 
Carbon  company  of  Cleveland,  was  a  welcome  vis- 
itor. ^ 

H.  B.  Kirkland  of  New  York  did  not  neglect  to 
say  a  few*  kind  things  for  American  circular 
loom. 

M.  B.  Kitt,  the  Minneapolis  representative  for 
the  Roebling  company,  did  the  honors  for  his  com- 
pany acceptably. 

George  Cutter,  president  of  the  George  Cutter 
company,  explained  to  all  the  delegates  "why  that 
lamp    didn't    drop." 

Frederick  L.  Merrill  of  the  Chicago  office  of  the 
Manhattan  General  Construction  company  credita- 
bly represented   his   company. 

F.  E.  Donohoe  of  the  American  Electrical  Works 
arrived  on  Thursday  and  did  not  escape  without 
making  a  speech  at  the  banquet. 

The  Standard  Carbon  company  was  represented 
by  Wallace  O'Connor,  who  had  his  usual  glad 
smile  and  corresponding  hand  with  him. 

Charles  F.  Hart  seemed  to  be  enjoying  himself 
as  much  as  usual,  and,  incidentally,  had  something 
to   say  about  the  Skinner  automatic   engines. 

B.  F.  Stewart  found  time  to  run  up  to  Milwau- 
kee to  greet  his  friends.  Mr.  Stewart  is  at  present 
connected  with  J.  Holt  Gates  &  Co.  of  Chicago. 

A.  O.  Kuehmsted  was  missed  by  all  the  '"boys," 
but  the  Gregory  Electric  company's  interests  were 
well  taken  care  of  by  R.  H.  Watson  and  A.  L. 
Kuehmsted. 

R.  C.  P.  Holmes,  purchasing  agent  of  the  Chi- 
cago Edison  company,  came  in  on  Thursday  and 
found  many  of  his  acquaintances  awaiting  him  with 
the  glad  hand. 

A.  B.  Anderson  was  on  hand  in  the  interests 
of  Julius  Andrae  &  Sons,  who  made  a  display 
of  telephone  apparatus,  lamps,  fans,  sockets  and 
Sprague  motors. 

E.  Kuhlman  came  up  from  Hoosierdom  in  order 
to  tell  people  about  the  Kuhlman  Electric  company's 
transformers.  It  is  safe  to  say  that  eveo'body 
heard  about  them. 

Pass  &  Seymour  and  the  Crouse-Hinds  Electric 
companj-  were  represented  by  John  W.  Brooks, 
who  was  shaking  hands  with  all  his  friends  in  the 
usual  electrical  way. 

One  of  the  busiest  men  at  the  convention  was 
William  H.  Perry,  secretary  of  the  Electrical  Con- 


struction company   of   Racine,     Perry   wasn't  very 
far   from   home,    but   far   enough. 

George  S.  Searing  of  Chicago,  known  as  "every- 
body's friend"  and  incidentally  representing  the 
Hart  &  Hegeman  Manufacturing  company,  was  late 
in  arriving,  but  he  got  there  just  the  same. 

Frank  Travers  saw  that  things  ran  smoothly.  He 
did  everything  in  his  power  to  avoid  any  friction, 
and  as  he  sells  the  product  of  the  Viscosity  Oil 
company,   this  was  not  a  very  difficult  matter. 

The  General  Incandescent  Arc  Light  company 
had  a  really  handsome  exhibit  in  charge  of  Francis 
Raymond,  its  good-looking  western  sales  agent, 
who  has  headquarters  on  Jackson  boulevard,  Chi- 
cago. 

Henry  C.  Eddy  was  there  for  the  purpose  of 
instructing  central-plant  managers  in  the  mys- 
teries of  turning  exhaust  steam  into  big,  round 
silver  dollars.  He  still  insists  that  the  Holly  system 
is  "it." 

The  thanks  of  the  newspaper  men  are'due  to  the 
official  stenographer,  H.  D.  Goodwin  of  Milwaukee, 
for  his  exceptional  promptness  and  accuracy.  Mr. 
Goodwin  is  one  of  the  best  convention  stenogra- 
phers in  the  country. 

A.  L.  Severance,  the  manager  of  the  Hotel  Pfister, 
found  his  resources  ta.xed  to  the  utmost  by  the 
convention  and  the  people  already  in  the  house, 
but  he  exerted  himself  to  please  everybody,  and 
there  were  few  complaints, 

Frank  H.  Clark  of  the  Chicago  office,  of  the  Elec- 
tric Storage  Battery  company  was  visible  on 
Wednesday;  but  he  seemed  to  have  something:  of 
importance  on  hand  that  kept  him  av.'ay  from  the 
convention  much  of  the  time. 

James  B.  Coale,  northw-estern  manager  for  the 
Columbia  Incandescent  Lamp  company,  arrived  in 
time  to  shake  hands  with  his  many  old  acquaint- 
ances, make  a  lot  of  new  ones  and  participate  in  the 
good  things   of  the   banquet. 

Loren  W.  Burch  of  Madison  didn't  miss  anything 
that  was  going  on.  He  read  a  paper  on  Wednesday 
and  afterward  made  some  good  suggestions  on  the 
relation  of  the  association  to  practical  work.  He 
did  much  to  make  the  banquet  a  success  and  made 
a   speech  at   it. 

George  S.  Whyte  of  the  Macomber  &  Whyte 
Rope  company,  Chicago,  was  to  be  seen  at  any 
and  all  stages  of  the  game.  If  anyone  attending 
the  convention  did  not  meet  and  learn  to  know 
Mr.  Whyte  to  his  sorrow  or  satisfaction,  it  cer- 
tainly   was   not    that    gentleman's   fault. 

M.  B.  Austin,  A.  H.  Friend,  C.  M.  Jackson,  E. 
H.  Belden  and  last,  but  not  least,  Albert  Meinema, 
did  the  honors  for  M.  B.  Austin  &  Co.  Belden 
lamps  and  Dayton  fans  were  the  principal  features 
of  this  exhibit,  and  were  apparently  of  much  in- 
terest, as  the  "Austin  parlor"  was  always  well  filled. 

The  Illinois  Electric  company  of  Chicago  was 
represented  by  L.  K.  Gushing  and  C.  W.  Bacon. 
"Peerless  fan  motors,  transformers  and  lamps"  was 
the  burden  of  their  song,  and,  judging  from  the 
popularity  of  their  headquarters,  they  evidently 
struck  a  responsive  chord  in  the  hearts  and  minds 
of  their  hearers. 

Not  necessarily  for  publication,  but  merely  as 
an  evidence  of  good  faith,  Charles  Messer,  presi- 
dent of  the  Dearborn  Electric  company,  broke 
away  from  his  busy  office  long  enough  to  mingle 
with  the  "boys"  for  a  day  or  two.  Messer  says 
that  the  Northwestern  convention  is  one  of  the  few 
vacations  he  allows  himself. 

The  O.  C.  Little  Pulley  Coating  company,  which 
manufactures  a  compound  for  the  purpose  of  pre- 
venting belt  slipping,  confined  its  display  to  a 
small  model  which  illustrated  the  difference  between 
coated  and  uncoated  pulleys  in  pulling  power.  This 
difference  was  represented  by  that  between  11  and 
26  in  pounds  on  the  model. 

The  Electric  Appliance  company  of  Chicago  was 
w'ell  represented  and  always  and  everywhere  in 
evidence.  The  Appliance  aggregation  consisted 
of  President  W.  W.  Low,  S.  A.  Rail,  William  P. 
Upham  and  B.  B.  Downs.  It  is  safe  to  say  that 
very  few  orders  for  electrical  supplies  escaped  after 
any  of  the  above-named  gentlemen  got  to  the  wind- 
ward of  them. 

Naturally,  the  Western  Electric  company  of 
Chica.go  was  among  the  principal  exhibitors,  with 
an  elaborate  display  of  arc  lamps,  incandescent 
lamps  and  ceiling  and  desk  fan  motors.  E.  P. 
Warner,  Irving  Jackson,  A.  L.  Tucker  and  Fred 
Basedow  were  kept  busy  "illuminating"'  principles 
and  features  (as  well  as  the  lamps)  for  the  benefit 
of  interested  visitors. 

One  of  the  old-timers,  so  far  as  Northwestern 
conventions  are  concerned,  is  Joseph  M.  Hill,  now 
of  the  Electric  Vehicle  company  of  New  York. 
Mr.  Hill's  personally  conducted  excursion  on  the 
steamer  Northwest  is  still  remembered  with  delight, 
and  his  interest  in  the  association  has  been  un- 
flagging. He  attended  the  gathering  in  Milwaukee 
this   week   and   was   warmly   welcomed. 

The  Sawyer-Man  Electric  company  had  an  at- 
tractive exhibit  of  incandescent  lamps  in  Room  to. 
It  also  had  a  complete  photometer  outfit,  by  which 


it  was  able  to  demonstrate  the  efficiency  of  its 
lamps.  The  large  WestinghouSe  electric  sign  was 
equipped  with  Sawyer-Man  lamps.  The  gentlemen 
in  charge  of  this  exhibit  were  C.  A.  Ross,  manager 
of  the  Chicago  office,  and  R.  S.  Mueller. 

As  usual,  the  Dearborn  Drug  and  Chemical  com- 
pany's headquarters  were  "general"  headquarters, 
Mr.  James  W.  Harkins  being  the  presiding  genius. 
If  you  wanted  to  find  anyone,  you  either  found 
him  under  Harkins'  hypnotic  spell  or  just  recovering 
therefrom.  Mr.  Harkins  carried  with  him  quite  a 
niuseum  of  antiquities  and  novelties  in  the  drug 
line,  some  of  which  were  distributed  among  his 
visitors. 

The  Browning  Manufacturing  company  of  Mil- 
waukee exhibited  a  line  of  small  motors  designed 
for  dentists'  use  and  similar  service,  where  a  small, 
noiseless  and  perfectly  operating  machine  is  re- 
quired. The  company  was  represented  by  William 
Stark  Smith,  who  did  much  toward  the  entertain- 
ment of  delegates  and  visitors.  An  urgent  business 
trip  to  the  East  prevented  the  personal  attendance 
of  Mr.  Browning,  a  fact  greatly  regretted  by  his 
many  friends  "who  were  there." 

The  exhibit  of  the  Bryan-Marsh  company  was 
m  charge  of  Converse  D.  Marsh,  president,  George 
C.  Keech,  manager  Chicago  office,  Guy  V.  Williams, 
manager  Minneapolis  office,  and  Roy  P.  Sawver! 
One  of  the  leading  features  of  their  exhibit  was  a 
photometer  which  the  company  manufactures  and 
sells  at  a  nominal  price  to  central  stations  for  the 
purpose  of  testing  the  efficiency  and  life  of  incan- 
descent lamps.  Mr.  Keech  says  that  his  photometer 
will  measure  any  lamp  just  as  well  as  the  Br^an- 
Marsh,  and  he  insists  that  it  is  an  absolutely  im- 
partial piece  of  apparatus. 

It  may  be  true  that  too  many  cooks  spoil  the 
broth,  but  it  would  be  impossible  for  any  number  of 
Cookes  of  the  Joseph  H.  kind  to  do  anything  to 
an  electrical  convention  but  improve  it.  Mr.  Cooke 
does,  indeed,  enjoy  the  sincere  respect  and  esteem 
of  every  man  who  knows  him,  and  the  number  is  a 
large  one.  It  is  a  pleasure  again  to  bear  witness  to 
the  fact  on  the  occasion  of  the  Milwaukee  conven- 
tion, which  Mr.  Cooke  attended.  The  Buckeye 
Electric  company  and  the  Jandus  Electric  company, 
which  Mr.  Cooke  represents  in  Chicago,  are  cer- 
tainly   fortunate    in    their    representative. 

A  feature  of  the  exhibit  presented  by  the  Shelby 
Electric  company  was  the  operation  of  two  pho- 
tometers, with  which  was  demonstrated  the  effi- 
ciency of  useful  light,  as  exemplified  in  the  Shelby 
lamps.  The  exhibit  was  in  charge  of  O.  D.  Pierce, 
W.  S.  Reynolds  and  C.  A.  Meade,  who  were  all 
kept  busy  explaining  the  advantages  of  the  Shelby 
lamp  and  the  operations  of  the  photometer.  Mr. 
Meade  was  probably  the  happiest  man  at  the  con- 
vention. If  not,  he  should  have  been,  as  he  was 
fortunate  enough  to  persuade  Mrs.  Meade  to  come 
with  him.  The  Shelby  company  reports  business 
as  being  in  most  satisfactory  condition,  and  very 
much  better  than  at  any  time  in  its  previous  his- 
tory. 

An  exhibit  which  attracted  much  attention  was 
that  of  the  Milwaukee  Electric  company,  which 
was  in  charge  of  the  Carey  brothers,  with  T.  G. 
Whaling  and  W.  H.  Perry.  Walter  Carey  is  the 
vice-president  of  the  company  and  a  man  who  can 
make  a  purchaser  feel  that  he  has  been  done  a 
favor  in  being  allowed  to  buy  a  motor,  or  any 
other  old  thing  the  MJwaukee  company  makes. 
When  it  comes  to  that,  however,  I.  B.  is  not  far 
behind,  while  Perry — well,  everybody  knows  Perry; 
"he  loves  them  all."  This  company  had  several 
motors  on  exhibition,  among  them  a  special  "jh-i- 
horsepower  machine  for  direct  connection,  espe- 
cially adapted  to  printing  presses,  fans,  etc.,  and 
which  attracted  much  attention. 

The  McRoy  Clay  Works  exhibit  was  in  the  hands 
of  E.  F.  Kirkpatrick,  whom  everybody  in  the  elec- 
trical business  has  known  since  he  was  knee  high 
to  a  duck.  Mr.  Kirkpatrick  has  been  with  the  Mc- 
Roy people  since  the  beginning  of  the  year,  and 
is  evidently  as  successful  in  selling  holes  in  the 
ground  as  he  has  been  in  other  lines.  His  ex- 
perience with  the  Westinghouse  and  the  General 
Electric  companies  has  extended  over  a  period  of 
15  years,  and  it  is  safe  to  say  that  a  better-known 
man  or  a  more  pleasant  gentleman  is  not  at  the 
present  time  connected  with  any  of  the  electrical 
industries.  The  McRoy  people's  conduits  are  so 
well  known  that  "Kirk"  has  only  to  let  people 
know  he  is  selling  them  in  order  to  keep  him  busy. 

The  Westinghouse  Electric  and  Manufacturing 
company  occupied  Room  10  with  an  exhibit  of 
detail  apparatus,  consisting  especially  of  its  well- 
known  Westinghouse  wattmeter,  which  was  shown 
in  operation  in  connection  with  suitable  switch- 
board instruments,  particular  attention  being  called 
to  a  new  line  of  long-scale  indicating  instruments. 
The  company  also  exhibited  the  various  types  of 
lighting  arresters,  fan  motors,  cut-outs,  etc.  A 
prominent  feature  of  the  exhibit  was  the  new 
O.  D.  type  transformer,  which  is  said  to  represent 
the  most  modern  practice  in  its  details  of  construc- 
tion. A  large  electric  sign  suspended  across  the 
w'est  end  of  the  hall,  bearing  the  name  "Westing- 
house," was  very  noticeable.  The  gentlemen  rep- 
resenting the  company  during  the  convention  w^ere 
W.  R.  Pinckard,  C.  G.  Burton,  T.  P.  Gaylord,  W. 


54 

S.  Rugg  and  Ervin  Dryer.  Mr.  Arthur  Ilartwcll, 
manager  of  the  Chicago  office,  was  expecleJ  to  be 
present,  but  was  detained  by  matters  of  importance. 

The  Fort  Wayne  Electric  Works  were  repre- 
sented by  Edward  A.  Wagner  of  the  transformer 
department,  E.  J.  King  ot  the  meter  department 
and  W.  C.  Knight  and  Frank  McMastor  of  the 
sales  department.  The  company  exhibited  its  new 
line  of  meters  and  transformers,  which  attracted  a 
great  deal  of  attention  on  account  of  practical^  fea- 
tures not  herefore  embodied  in  apparatus  of  the 
kind.  There  was  always  a  crowd  around  the  motor- 
starting  rheostat,  and  the  representatives  were 
kept  busy  answering  questions.  Colonel  Charles 
A.  Munson,  the  manager  of  the  Chicago  office,  at- 
tended the  banquet  and  made  a  happy  little  speech. 
The  Fort  Wayne  people  also  furnished  a  very  pretty 
souvenir,  in  the  shape  of  a  miniature  transformer. 

The  new  method  of  control  for  series  incandes- 
cent lighting,  shown  by  the  General  Electric  com- 
pany was  one  of  the  novel  features  of  the  con- 
vention. While  this  device  has  been  on  the  mar- 
ket for  nearly  a  year,  the  sale  has  not  been  pushed 
until  actual,  practical  service  demonstrated  the 
efficiency  and  satisfactory  results  expected.  In- 
stallations in  the  vicinity  of  New  York  and  Boston 
have  been  operating  tor  months  with  the  most  grat- 
ifying results.  The  method  diflters  from  that  of 
constant-current  transformers,  which  gives  a  sec- 
ondary voltage  which  may  or  may  not  be  the  same 
as  the  generator  voltage,  whereas  in  this  case  the 
reactive  coil  is  installed  in  series  with  the  lamps 
and  across  the  generator  voltage  or  any  other 
constant  potential  that  will  give  a  lamp  capacity 
suitable  to  the  local  conditions  of  operation, 
this  voltage  being  obtained  from  the  ge.nerator 
or  by  the  use  of  constant-potential  trans- 
formers. The  principal  advantage  of  the  system 
is  that  the  regulation  is  automatic,  and  that  the 
system  is  entirely  flexible  in  relation  to  the  number 
of  lamps  installed.  The  efficiency  is  said  to  be 
hi"h  under  all  conditions  of  load,  and  the  power 
factor  at  full  load  is  approximately  98  per  cent. 
The  automatic  feature  of  the  regulator  is  very  im- 
portant, as  it  permits  of  maintaining  a  current  more 
nearly  constant  than  can  be  obtained  with  any 
method  of  hand  control;  this,  of  course,  has  an 
important  bearing  on  the  life  of  the  lamps.  The 
regulators  can  be  constructed  for  any  range  ol 
control  desired,  up  to  100  per  cent,  and  can  be 
wound  for  any  standard  current.  The  General 
Electric  company  was  represented  by  F.  N.  Boyer, 
manager  supply  department,  J.  Scribner  of  the 
lighting  department,  and  S.  F.  Dibble,  all  of  Chi- 
cago. P.  D.  Wagoner  of  the  Schenectady  office, 
F  G  Vaughen  of  the  meter  and  instrument 
department,  and  Thomas  Ferris,  manager  of  the 
Milwaukee  supply  department.  The  exhibit  was 
an  extensive  one,  and  embraced  everything  manu- 
factured by  the  company  in  the  line  of  electric 
lighting.  ^_ 

Street-railway  Regulations  in  Liege. 

In  a  recent  consular  report  from  Liege,  Belgium, 
details  are  given  concerning  municipal  ownership 
of  street  railways  in  that  city.  The  city  has  pur- 
chased the  franchises  of  the  three  roads  in  opera- 
tion, and  has  leased  the  roads,  with  all  equip- 
ments and  rolling  stock,  to  an  operating  company 
for  10  years  and  one  month.  The  minimum  yearly 
rental  under  the  contract  is  equal  to  25  per  cent, 
of  the  price  paid  by  the  city  for  the  roads,  and  provi- 
sion is  made  for  payment  to  the  city  of  a  percentage 
of  all  gross  receipts  above  a  certain  amount  in 
addition  to  the  fixed  rental.  The  city  is  to  provide 
all  new  equipment,  side  tracks,  extensions,  etc., 
and  is  to  be  the  sole  judge  of  what  is  needed.  It 
is  to  have  a  general  supervision  of  the  running  of 
the  line.  The  books  of  the  company  are  to  be 
open  at  any  time  to  a  properly  authorized  repre- 
sentative ot  the  city.  The  lessees  are  to  make  all 
repairs  of  the  line  and  rolling  stock,  keep  the  road- 
way between  the  tracks  and  for  19  inches  on  cither 
side  in  good  repair,  and  pay  all  damages  resulting 
from  accidents.  Under  the  former  owners  the  rates 
of  fare  varied  with  the  distance  traveled.  Under 
the  new  system  a  uniform  fare  of  two  cents  a  trip 
will  be  charged,  with  double  fare  after  11  p.  m. 
There  will  be  no  second-class  accommodations. 
The  usual  speed  is  6.2  miles  an  hour  and  the  maxi- 
mum altowed  is  7.4  miles  an  hour.  The  operating 
company  is  required  to  pay  motormen  and  con- 
ductors not  less  than  nine  cents  an  hour  for  a  nine- 
hour  day,  and  11  cents  an  hour  for  overtime,  and 
to  give  them  one  holiday  out  of  every  two  weeks 
at  full  pay.  


London  Metropolitan  Proposals. 

London  reports  state  thit  Ganz  &  Co.  of  Budapest 
have  submitted  a  bid  of  $1,500,000  for  the  equipment 
of  the  Metropolitan  District  Underground  railway 
with  the  Ganz  alternating-current  system.  This  bid 
i.i  far  below  that  of  any  of  the  other  firms  compet- 
ing for  the  contract.  Mr.  Lemuel  Bannister  of  the 
Westinghouse  company  is  credited  with  the  state- 
ment that  this  system  has  been  tried  in  this  country 
and  found  not  altogether  satisfactory.  A  London  pa- 
per states  that  American  bidders  are  determined  to 
get  the  contract  and  that  Underground  shares  are 
being  bought  heavily  on  orders  from  the  United 
States. 


WESTERN    ELECTRICIAN 

A  Method  of  Cfiarging.' 

By  Henhv  L.  Doherty. 

At  the  last  meeting  of  the  National  Electric  Light 
association,  I  read  a  paper  entitled  "Equitable. 
Uniform  and  Competitive  Rates."  I  proposed  a 
rather  radical  departure  from  our  present  methods 
which  seemed  to  me  a  logical  solution  of  many 
of  the  difficulties  which  now  confront  us.  Before 
adopted  a  rate  system  differing  radically  from 
all  methods  with  wdiich  I  was  acquainted,  I  wished 
to  attain  an  expression  of  opinion  fr.om  representa- 
tive central-station  men  which  I  thought  would 
prove  my  plan  either  meritorious  or  otherwise. 
The  discussion  this  paper  provoked  was  not  gen- 
eral, and  no  valuable  points  were  developed.  The 
sentiment  of  the  meeting  was  unfavorable  to  the 
plan  I  outlined.  The  paper  received  but  little 
comment  from  the  electrical  press,  and  was  read 
in  full  only  by  those  who  chanced  to  obtain  an 
advance  copy,  published  for  the  meeting.  Since 
the  Chicago  convention  to  the  present  date  I  have 
been  kept  busy  answering  correspondence  regard- 
ing this  rate  system,  and  few  of  my  correspondents 
seem  to  have  gained  from  my  paper  a  clear  under- 
standing of  my  views.  The  plan  I  then  outlined 
seems  to  have  grown  greatly  in  favor,  and  many 
of  its  early  and  most  pronounced  opponents  now 
express  themselves  as  believing  that  it  offers  the 
best  solution  yet  proposed  toward  the  establish- 
ment  of  equitable   and  uniform  rates. 

After  reading  my  former  paper,  I  found  it  a 
hardship  to  answer  all  of  the  correspondence  re- 
ceived, owing  to  the  fact  that  many  inquiries  were 
made  without  having  carefully  read  and  considered 
my  paper.  To  have  answered  some  of  them  fully 
would  have  necessitated  a  repetition  of  much  that 
had  already  appeared  in  printed  form.  I  cannot 
attempt  another  exhaustive  treatise  on  this  sub- 
ject, but  if  anyone  is  sufficiently  interested  in  this 
matter  to  carefully  read  this  paper,  and  also  my 
former  paper,  which  will  be  found  in  the  published 
proceedings  of  the  last  convention  of  the  National 
Electric  Light  association,  I  will  not  only  willingly 
answer  any  inquiries  they  care  to  make,  but  will 
welcome  any  discussion  of  the  subject  by  corre- 
spondence. 

There  are  really  but  two  distinct  methods  of 
charging  for  electric  service,  viz.:  First,  flat  rates; 
second,  meter  rates. 

An  analysis  of  flat  rates  would  mean  a  definite 
charge  for  a  fixed  capacity,  regardless  of  quantity 
of  current  used,  within  a  limit  of  no  use  to  con- 
stant use.  This  would  work  out  to  a  minimuin 
kilowatt  rate  for  current  of  the  fixed  rate,  di- 
vided by  the  maximum  consumption,  to  a  maxi- 
mum kilowatt  rate,  to  infinity,  if  no  current  were 
used. 

The  analysis  of  meter  rates  would  mean  a  fixed 
charge  per  unit  of  current  sold,  regardless  of  ca- 
pacity demanded.  In  this  case  the  station's  cost 
to  produce  would  vary  from  the  very  low  cost 
per  kilowatt-hour,  if  total  capacity  were  used  con- 
tinuously, to  infinity,  if  no  current  were  used.  In 
the  abstract,  flat  rates  are  preferable,  as  they  give 
the  station  the  advantage  of  the  infinity  end  of 
the  variation,  but  both  systems  seem  to  me  almost 
absurd. 

Theoretically,  flat  rates  can  be  placed  sufficiently 
high  to  protect  absolutely  the  station  from  loss, 
but  such  rates  would  drive  away  much  profitable 
business. 

Meter  rates  cannot  be  placed  so  high  but  that 
loss  may  result.  Even  if  a  consumer  agrees  to 
pay  $1  a  kilowatt,  his  consumption  may  be  so 
small  that  his  total  payment  will  not  equal  the 
cost  of  reading  his  meter,  keeping  books  for  his 
account,  core  loss  of  transformer  capacity  and 
shunt   loss   of  meter. 

It  is  probably  unnecessary  to  comment  on  the 
inequity  of  flat  rates,  but  rates  based  solely  on 
consumption,  without  considering  the  maximum 
demand  that  the  station  must  be  prepared  to  sup- 
ply, are  often  even  more  inequitable. 

An  analysis  of  the  accounts  of  one  central  station 
with  which   I    am  familiar  will   illustrate   the   rela- 
tive   worth     of     different     consumers    supplied    on 
meter  basis.     A  minimum  bill   of  $1   per  month  is 
now  charged,  if  no  current  is  used.     This  means  a 
minimum  of  $1  per  lamp  per  month,  if  the  consumer 
has  but  one  lamp,  and  $.001  per  lamp  per  month, 
if  the  consumer  has  1,000  lamps.     At  this  particu- 
lar   station: 
The  average  yearly  bill  is  $1.96  per  lamp. 
The  minimum  yearlv  bill  is  $.24  per  lamp. 
The  maximum   yearly   bill   is  $38.46  per  lamp. 
Assuming  that  the  station   represents  an  invest- 
ment of  $20  per   lamp   wired  up,    this   means   that 
for  these   different  classes   of  consumers,  were   all 
the  consumers  of  one  particular  class,  the  lengths 
of  time  for   our   gross  revenues   to   equal    our   in- 
vestment: 

For  the  average  consumer  10  years  and  two 
months. 

For  the  minimum  consumer  83  years  and  four 
months. 

For  the  maximum  consumer  no  years  and  six 
months.  .    . 

If  the  entire  amount  paid  by  the  rainimum  con- 
sumer were  clear  profit,  you  would  be  earning  but 
1.4  per  cent,  on  your  investment.  The  con- 
sumer  using   the   least    current     may   add   just    as 
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much  to  your  absolute  maximum  demand  as  any 
other  consumer  you  have.  I  once  cited  the  case 
of  a  churcli,  which  is  generously  equipped  with 
lights,  but  which  for  several  years  past  has  used 
light  but  one  night  each  year,  and  that  night  is 
Christmas   Eve    or  the  preceding  night. 

Charging  a  fixed  rate  per  kilowatt-hour  on  meter 
basis  bears  no  relation  to  cost  of  service.  Cases 
may  sometimes  be  best  illustrated  by  exaggera- 
tions. Suppose  you  should  receive  an  application 
for  a  2,000-light  connection  to  be  used  as  a  relay 
in  case  of  a  breakdown  of  an  isolated  plant.  At 
what  rate  per  kilowatt  could  you  afford  to  supply 
the  applicant  with  current?  This  is  the  same 
problem  which  confronts  us  on  a  modified  scale 
with   each    consumer. 

Our  costs  are   fixed  by: 

1.  The    number   of   consumers   we   have. 

2.  Distance   from  the  station. 

3.  Capacity    they   deijiand. 

4  Amount   of  their  consumption. 

Distance  from  the  station  is  influenced  by  where 
we  locate  our  station,  and  I  see  no  reason  why 
we  should  vary  the  cost  to  different  consumers 
because  of  varying  distance  from  the  station,  ex- 
cept in  extreme  cases.  For  lack  of  time  I  will 
drop  this  item  of  cost  from  further  consideration 
and  go  on  to  the  others. 

There  are  certain  costs,  such  as  bill  making  and 
meter  reading,  which  are  entirely  fixed  by  the 
number  of  consumers  or  meters,  and  many  of  our 
other  costs  are  virtually  fixed  by  the  number  of 
consumers  or  meters  we  must  care  for,  such 
as  meter  testing  and  maintenance,  office  rent, 
complaints  and  gratuitous  work,  superintendence 
and  inspection.  To  cover  such  expenses  as  these, 
I  propose  to  have  a  fixed  charge  for  each  con- 
sumer, regardless  of  his  consumption  or  the  size 
of  his  installation,  provided  no  more  than  ofie 
meter  is  installed. 

There  are  certain  other  costs  which  are  fixed 
by  the  capacity  demanded,  such  as  interest  on  in- 
vestment, transformer  losses,  maintenance,  depreci- 
ation, etc.  To  cover  such  expenses  as  these,  I 
propose  to  have  a  fixed  charge  for  each  lamp  the 
consumer's  connection  will  permit  him  to  demand, 
without  regard  to  the  number  of  lamps  installed, 
or   amount   of  current    used. 

There  are  other  charges  which  are  fixed  by  the 
quantity  of  current  generated,  such  as  boiler  fuel, 
lamp  renewals,  etc.  To  cover  such  expenses  as 
these,  I  propose  to  charge  a  fixed  and  uniform 
rate   per  kilowatt-hour  consumed. 

A  moment's  consideration  will,  I  think,  convince 
all  of  you  that  outside  of  boiler  fuel  and  lamp  re- 
newals, your  operating  costs  would  not  be  greatly 
increased  if  you  operated  24  hours  per  day  at  your 
maximum  load,  nor  would  they  be  greatly  dimin- 
ished if  you  operated  but  five  minutes  per  day  at 
your  maximum  load,  assuming,  of  course,  that  you 
stood  ready  to  serve  current  at  any  time  through- 
out the  24  hours  should  it  be  called  for. 

A  charge  for  "readiness  to  serve"  fi.xed  on  this 
basis  and  a  low  kilowatt-hour  rate  will  bring 
about  many  advantages  to  the  central  stations,  and 
protect  them  from  loss,  unprofitable  patronage, 
and,  I  believe,  will  also  protect  them  from  un- 
desirable legislation. 

I  recognize  'the  fact  that  any  change  in  methods 
of  charging  will  cause  trouble,  if  enforced  sud- 
denly on  those  consumers  whose  bills  it  will  in- 
crease, but  this  system  can  be  used  in  place  of 
horizontal  reductions  in  the  rate  now  charged,  and 
can  reasonably  be  exacted  from  new  consumers, 
and  eventually  made  universal.  Evolution,  ntpt 
revolution,  must  be  the  policy  of  all  quasi-public 
corporations.  In  view  of  the  fact  that  it  will  be 
inadvisable  to  enforce  this  system  on  old  consumers 
who  will  be  injured  by  its  adoption,  I  propose  to 
adopt  it  first  as  a  substitute  for  all  special-rate 
consumers,  and  also  for  new  consumers.  Instead 
of  dividing  my  expenses  as  they  exist  to-day  and 
apportioning  them  amongst  the  consumers  on  this 
basis,  I  expect  to  adopt  such  charges  as  will  benefit 
long-hour,  and  therefore  profitable  consumers  to 
such  an  extent  as  can  be  readily  compensated  for 
by  the  additional  business  which  can  be  secured 
with  a  lower  rate  per  kilowatt-hour.  I  will  con- 
tinue the  rate  cutting  by  small  steps,  so  long  as  I 
can  protect  the  company's  net  earnings  from 
marked  shrinkage. 

In  one  station  where  we  have  been  experiment- 
ing, we  are  convinced  that  it  is  more  profitable  to 
supply  consumers  on  this  rate  system,  making  a 
fixed  charge  of  $6  per  consumer  per  year,  plus 
$1.80  per  lamp  demanded  per  year,  to  which  is 
added  four  cents  per  kilowatt-hour  for  current 
used,  than  to  sell  at  a  straight  rate  of  10  cents  per 
kilowatt-hour.  It  is  needless  to  call  attention  to 
the  fact  that  consumers  will  be  much  more  liberal 
in  the  use  of  current  when  supplied  at  four  cents 
than  at  10  cents  per  kilowatt-hour.  My  plan  is 
to  make  all  contracts  for  a  year  or  more,  allow- 
ing the  consumer  to  contract  for  any  capacity  he 
may  choose;  the  capacity  to  be  increased  when- 
ever he  desires,  but  not  to  be  decreased  except  at 
the  expiration  of  the  period  contracted  for;  the 
capacity  to  be  limited  by  a  suitable  maximum  de- 
mand cut  out  to  prevent  him  from  demanding 
more  capacity  than  he  contracts  and  pays  for,  and 
one-twelfth  of  the  fixed  charge  to  be  included  m 
each  monthly  bill. 

This  .system,  I  believe,  can  be  rendered  abso- 
lutely utiiform',  both  for  light  and  power,  and  will 
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prove  more  equitable  than  any  other  system.  A 
reduction  of  the  kilowatt  rate  should  be  made  for 
current  supplied  for  power  purposes,  to  compen- 
sate for  higher  costs  of  lighting  service,  owing  to 
the  exact  degree  of  regulation  necessary,  and  the 
cost  of  lamp  renewals,  which  is  a  more  important 
item  than  is  generally  believed. 

I  have  no  patents  or  copyrights  on  this  system, 
or  the  appliances  its  use  demands.  Anybody  can 
use  it  as  described,  or  as  they  care  to  modify  it. 
The  system  is  already  in  use  in  one  central  station 
with  which  I  am  connected,  and  we  are  about  to 
put  it  in  use  in  two  others.  It  has  also  been  par- 
tially adopted  by  other  central  stations  with  which 
1  have  no  connection,  and  for  which  I  have  no 
authority  to  speak. 


Practical  Line  Construction.^ 

By  Loren  W.   Burgh.  • 

This  is  a  subject  that  should  have  been  given  a 
more  fluent  writer.  How  to  construct  a  pole  line 
correctly  has  undoubtedly  agitated  many  minds  be- 
fore now.  In  the  early  stages  of  construction  a 
great  amount  of  groping  and  feeling  in  the  dark 
was  indulged  in,  and  when  we  see  some  of  the  work 
that  is  done  to-day  it  looks  as  though  daylight 
had  not  yet  come  for  some  of  us.  Pole-line  con- 
struction has  permitted  a  vast  amount  of  fanciful 
ideas  emanating  from  the  minds  of  those  therein 
engaged,  because  no  specifications  have  as  yet  been 
produced  to  form  a  standard  which  could  be  fol- 
lowed  with    success. 

The  importance  of  good  Hne  construction  is  made 
apparent  by  the  increased  expenditures  caused  by 
a  poorh"  constructed  line.  It  may  be  that  a  line- 
repair  account  is  not  kept;  under  such  circum- 
stances it  is  possible  that  the  line  itself  is  not  kept 
in  proper  repair.  Keeping  the  line  in  good  condi- 
tion and  keeping  a  strict  account  of  same  should 
go  hand  in  hand.  A  line  poorly  constructed  means 
a  waste  in  dividends;  money  spent  for  repairs  on 
work  originally  badly  done,  that  should  have  en- 
tered into  the  first  cost,  is  worse  than  money 
thrown  away.  To  construct  a  first-class  pole  line 
at  the  start  is  to  save  mone}'  and  give  character 
and  stability  to  the  line  and  increased  value  to 
your  property.  It  will  also  inspire  confidence  in 
your  customers  and  bring  forth  words  of  praise 
that  mean  business  for  the  plant. 

There  are  three  great  evils  which  are  always  at 
work  doing  their  best  to  defy  success  in  almost 
all  kinds  of  construction.  In  pole-lme  work  we 
find,  first,  ignorance;  second,  false  economy;  third, 
dishonest  contractors.  No  matter  how  good  a 
standard  you  might  have,  anj'-  of  these  elements  is 
enough  to  work  sad  ruin  to  an  investment  of  this 
nature. 

As  regards  pole-Hne  construction,  where  will  we 
begin?  I  ^vould  suggest,  with  the  pole.  We  ex- 
perience little  or  no  trouble  in  getting  good,  dry, 
live-cedar  poles,  that  are  graded  to  a  standard  set 
up  by  the  pole  dealers.  The  pole  should  be  well 
peeled,  dressed  up,  housed  and  gained.  One.  two, 
or  even  more  extra  gains  should  be  cut  while  the 
pole  is  down,  as  it  is  much  easier  and  more  cheaply 
done  on  the  ground.  We  will  not  go  into  details 
of  setting  poles,  in  this  paper,  but  suffice  it  to  say 
that  a  pole  well  set  and  tamped  is  half  guyed.  No 
matter  how  good  your  poles  may  be  or  how^  straight 
the  line  in  which  they  are  set,  if  they  are  not  prop- 
erly guyed  you  will  have  a  poor  piece  of  work 
on  3-our  hands  when  through.  It  is  safe  to  saj'  that 
a  properly  guyed  pole  line  will  enhance  its  value 
fully  50  per  cent. 

I  do  not  advocate  the  use  of  the  so-called  hand- 
made guys,  as  to  make  a  stranded  guy  is  a  difficult 
task  for  men  to  perform  and  get  each  strand  of 
equal  tension.  Machine-twisted  guys  are  cheaper, 
stronger  and  more  easily  handled.  Guy  clamps 
should  be  used  in  all  cases,  as  it  permits  of  connng 
up  with  the  end  and  taking  the  slack  out  of  a  guy, 
if  necessary,-  without  cutting  it.  Guy  rods  are  bet- 
ter than  ungainly  looking  posts,  and  should  be 
used  wherever  possible.  AH  guy  wires  should  be 
fitted  with  circuit-breakers,  placed  at  a  distance 
of  six  to  eight  feet  from  the  pole  end  to  prevent 
accidents  and  grounding  from  live  guy  wires.  Guy- 
ing to  trees,  buildings,  etc.,  should  be  avoided  en- 
tirely, as  other  people's  property  is  not  yours,  and 
you  cannot  make  it  so  b}'  making  fast  to  it  in  this 
manner.  In  the  construction  of  the  ordinary  plant 
the  subject  of  guying  is  an  after  consideration,  and 
if  a  guy  is  put  up  one  end  is  made  fast  to  the  pole 
and  the  other  to  some  man's  house,  barn  or  tree. 
This  is  bad  practice,  even  if  the  permission  of  the 
owner  is  granted,  as  the  ownership  of  these  build- 
ings ma^-  be  changed  at  any  time.  Special  attention 
should  be  paid  to  all  corner,  junction  and  end  poles, 
or  there  will  be  no  end  of  trouble  when  you  com- 
mence to  pull  up  your  wire- 
In  digging  holes,  it  is  immaterial  whether  you 
commence  at  the  top  and  work  down  or  at  the 
bottom  and  work  up.  To  dig  the  hole  in  the 
shortest  possible  time  is  the  object  in  view,  and 
the  nature  of  soil  will  always  dictate  the  mode  of 
procedure  and  tools  to  be  used.  The  important 
part  of  the  hole  is  the  filling  of  it  Dry.  loose  dirt 
and  rock.  well,  exceedingly  well,  tamped,  will  al- 
ways hold  a  pole  in  place. 

Cross-arms  are  made  in  standard  sizes,  and  spac- 
ings  of  not  less  than  18-inch  centers  and  17  inches 
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between  pins  should  be  used  on  all  lines  carrying 
1,000  or  2,000  volts.  Cross-arms  should  be  doubled 
on  all  corner,  junction  or  end  poles.  On  six  and 
eight-pin  arms  nine-sixteenths  by  nine-inch  lag 
screws  should  be  used,  and  not  less  than  one- 
fourth  by  iVi  by  26-inch  cross-arm  braces.  Some 
superintendents  insist  upon  having  galvanized-iron 
throughout;  this  is  undoubtedly  all  right,  but  it 
is  not  absohttely  necessary  in  all  cases.  It  depends 
upon  the  color  the  poles  are  painted.  Cross-arm 
braces  should  be  used  on  all  cross-arms  over  three 
feet  long,  and  I  would  recommend  their  use  on 
two-pin  arms  if  a  heavy  wire  is  carried  upon  them. 

Good  live-oak  pins  are  all  right  to  use  on  straight 
runs  or  light  wires,  but  on  corner  or  junction  poles 
locust  pins  should  be  used.  On  wires  from  No.  8 
to  No.  0000  it  would  be  better  construction  to  use 
iron  pins  to  support  the  heavy  strains  put  upon 
them. 

The  height  of  poles  is  a  matter  that  should  re- 
ceive considerable  attention.  The  matter  of  trim- 
ming trees  has  catised  a  great  <amount  of  trouble 
and  annoyance  to  both  property  owners  and  station 
managers.  We  who  are  engaged  in  the  business 
can  see  little  or  no  reason  why  persons  should 
protest  at  having  their  trees  trimmed  to  allow 
the  stringing  of  wares  without  coming  in  contact 
with  the  limbs,  but  how  would  it  be  if  we  owned 
the  trees  and  were  interested  in  the  building  of 
other  people's  property?  Undoubtedly,  we  would 
object  to  having  our  trees  trimmed  or  poles  set 
in  front  of  our  premises  as  much  as  they.  In 
order  to  avoid  trouble  of  this  nature,  I  would 
recommend  the  erection  of  poles  high  enough  to 
bring  the  bottom  w^ires  well  above  the  trees.  This 
would,  in  a  measure,  remove  the  necessity  of  cutting 
trees,  and  would  at  the  same  time  insure  a  clear 
line  free  from  grounds  caused  by  wires  cutting  into 
the  limbs  wdiich  are  left  in  the  way. 

Recent  orders  received  by  our  local  com- 
pany in  Madison  compelled  it  to  remove  all  poles 
and  wires  from  the  four  streets  bounding  the  Cap- 
itol Square.  In  order  to  do  this,  the  streets  one 
block  from  the  square  were  used  for  the  new  pole 
line.  The  trees  on  these  streets  w'ere  numerous  and 
extremely  large  and  tall,  and  in  order  to  get  above 
Lhem  it  became  necessary  to  purchase  some  unusu- 
ally tall  poles.  Consequently,  poles  were  brotight 
from  Idaho,  ranging  from  55  feet  to  75  feet  long, 
with  seven-inch  to  lo-inch  tops.  These  poles  are 
very  straight,  and  when  painted  make  a  pole  line 
that  is  worth  going  to  see,  and  will  undoubtedly 
stand  the  aging  tests  for  years  to  come.  Of  course, 
these  poles  cost  money;  it  also  costs  money  to  trim 
trees  and  keep  them  trimmed;  so  it  is  possible  that 
in  the  end  the  long  poles  will  cost  no  more  than  the 
shorter  ones,  and  when  it  becomes  necessary  to 
string  an  extra  circuit  j'our  men  will  not  have  their 
attention  diverted  from  their  work  by  a  man  or 
w^oman  with  a  shotgun. 

Stringing  wires  over  buildings  is  bad  practice,  as 
you  are  liable  to  damage  the  roofs  over  which  they 
pass.  For  instance,  it  is  customary  to  build  a  horse 
to  support  a  circuit  which  will  be  placed  upon  the 
roof,  and  in  time  the  water  collects  and  rusts  the 
tin  under  the  legs.  Leaks  result  and  water  causes 
damage  to  building  and  merchandise,  and  the  owner 
brings  suit.  This  w^ould  not  happen  if  all  wires 
are  carried  on  poles  owned  by  the  company.  A 
few  weeks  ago  the  writer  had  occasion  to  visit  the 
roofs  of  some  of  our  stores  and  the  sight  was 
amazing.  Some  of  the  roofs  were  crossed  and  re- 
crossed  by  a  score  or  more  of  telephone  wires. 
On  account  of  the  electric-light  circuit  being  en- 
tirely new  in  the  district  visited,  its  wires  v/ere 
found  to  be  in  excellent  condition.  The  poles  be- 
ing tall  and  new^  made  it  a  good,  substantial  piece 
of  property.  Plowever.  in  some  instances,  service 
wires  are  run  too  low^  and  would  thus  interfere 
with  the  firemen  in  discharge  of  their  duty.  In 
course  of  time  these  wires  will  have  to  be  removed, 
and  this  will  cost  money.  When  a  service  wire  is 
to  be  run  it  w-ould  be  well  for  the  superintendent 
to  visit  the  building  and  determine  where  and  how 
it  should  be  strung,  and  thus  be  sure  that  it  would 
not  have  to  be  removed  on  account  of  misjudgment. 

Cross-arming  poles  is  a  very  particular  part  of 
the  construction  of  a  good  pole  line.  Great  care 
should  be  taken  to  see  that  the  gains  are  not  cut 
too  large  in  the  poles,  thus  allowing  the  cross-arm 
to  wabble.  The  lag  screw^s  should  not  only  be 
driven  in  enough  to  give  it  a  start,  but  turned  in  the 
remainder  of  the  way.  Cross-arms  should  be  put 
on  the  side  of  the  pole  opposite  the  strain,  so  that 
it  will  not  be  pulled  off.  In  double  cross-arming, 
'holes  should  be  bored  through  the  spacing  blocks, 
which  should  not  varj^  in  length  from  the  thickness 
of  the  pole  at  the  gain,  so  as  to  prevent  bending 
the  cross-arm. 

Arc-lamp  poles  should  be  40  feet  long  and  at 
least  seven-inch  tops.  These  should  be  set  with  a 
six-foot  plank,  running  edgewise  under  the  top  of 
the  ground  just  far  enough  to  be  covered  and 
square  with  the  face  of  the  pole,  looking  to  the 
center  of  the  square.  This  plank  will  greatly 
strengthen  the  pole  and  prevent  its  top  coming 
over,  by  the  constant  strain  of  the  arc  lamp.  When 
an  order  is  given  to  put  up  an  arc  lamp  in  the  out- 
b'ing  districts,  it  is  customary  to  rush  the  work 
and  get  the  lamp  to  burning.  The  quicker  it  burns 
the  sooner  it  becomes  a  revenue.  But  how^  about 
the  rush  work?  After  the  work  is  done  it  is  found 
that  the  poles  were  not  set  in  proper  position. 
They  are  in  or  out  of  the  proper  line.  It  may 
not  happen  at  the  time  the  line  is  built,  but  a  year 


or  so  afterward,  when  it  is  brought  to  your  atten- 
tion by  the  mayor  or  aldermen. 

It  will  then  be  found  necessary  to  do  a  part  of 
the  work  over  again,  which  proves  the  old  adage 
that  "Haste  makes  waste."  In  order  to  avoid  this 
transplanting  process,  I  would  suggest  that  the 
proper  authority'-,  the  city  engineer,  for  instance, 
be  made  to  stake  out  where  poles  could  be  prop- 
erly set.  It  is  reasonable  to  infer  that,  if  a  city 
gives  a  company  a  franchise  to  use  its  streets  to 
set  poles  in,  they  will  furnish  someone  clothed 
with  atithority  to  designate  the  proper  location 
for  them,  or,  at  least  define  curb  lines,  corners, 
gutters,  etc.  It  is  also"  better  in  laying  out  new 
lines  to  run  them  w'ith  a  view  to  getting  future 
business,  and  not  always  by  the  shortest  and  quick- 
est route.  Often  it  is  possible  to  run  into  a  neigh- 
borhood that  will  give  you  a  few  customers  that 
you  were  not  anticipating.  An  electric  line  run- 
ning past  a  man's  house  sets  him  thinking,  when 
nothing  else  would.  We  have  been  able  to  secure 
business  after  the  line  was  up  from  parties  who 
were  not  anxious  for  the  light,  but  could  not  offer 
the  absence  of  a  pole'  line  as  an  excuse  for  not 
wanting  it.  Whenever  possible  it  is  undoubtedly 
best  to  set  poles  on  lot  lines  or  run  in  alleys  and 
feed  to  the  rear  of  the  stores  and  houses.  The 
neatest  service  wires  you  can  put  up  do  not  im- 
prove the  looks  of  a  good  piece  of  architecture,  and 
a  bad-looking  pole  line  makes  a  bad-looking  street. 
Too  much  construction  work  is  done  sirapb''  for 
the  time  being,  and  not  with  the  demands  of  the 
future  in  view. 

Discussion. 

George  Cutter,  Chicago:  I  agree  with  Mr.  Burch 
that  there  is  too  much  of  our  construction  work 
done  on  a  temporary  basis,  and,  of  course,  we  all 
understand  how  niarvelously  permanent  temporary 
work  becomes,  and  it  is  the  work  that  is  done  in 
a  hurry,  "temporarily,"  that  causes  the  greatest 
amount  of  trouble.  We  Americans  are  proud  of 
having  pushed  our  electrical  industries  so  rapidly 
forward,  and  therefore  we  are  not  ashamed  of  our 
wires  hanging  around  our  streets  like  clotheslines, 
with  shreds  hanging  from  them,  and  all  that  sort 
of  work.  We  are  not  ashamed  of  it — naturally — 
because  our  American  practice  has  been  to  rush 
out  work  and  then  improve  and  beautify  it  after- 
ward. The  day  for  that  has  gone  by  in  electrical 
construction.  Central-station  men  owe  it  to  them- 
selves to  pay  strict  and  personal  attention  to  their 
line  construction.  There  is  not  a  central-station 
manager  here  that  w'ould  think  for  a  moment  of 
having  his  steam  pipes  leaking  steam  all  over  the 
plant,  shoveling  coal  under  the  boiler  and  wasting 
the  steam.  He  can  see  that,  and  w^ould  not  have 
it  for  a  minute.  But  he  wnll  go  outside,  where 
there  is  10  to  20  per  cent  more  loss  in  leakage  over 
his  lines,  and  will  pay  no  attention  to  it. 

One  or  two  points  occurred  to  me  during  the 
reading  of  the  paper,  and  one  is  on  the  question 
of  grounding  your  guy  wires.  I  have  served  as  an 
expert  for  an  electric-light  company,  and  two  in- 
stances have  come  under  my  observation  where 
men  have  been  killed  by  contact  w-ith  guy  wires; 
these  men  w^ere  doing  work  that  they  had  a  right 
to  do  in  each  case,  and  if  the  guy  wire  had  been 
perfectly  grounded  no  harm  could  have  resulted. 
I.  therefore,  believe  that  every  guy  wire  that  is 
within  the  reach  of  the  public  should  be  perfectly 
and  absolutely  grounded. 

•Mr.  Burch:  We  sit  here  and  talk  about  boilers, 
engines,  dynamos,  taxation  and  all  that  line  of  sub- 
jects, so  interesting  to  the  owners  of  plants,  while 
we  forget  matters  of  practical  interest  to  superin- 
tendents. You  do  not  know  anything  about  the 
"bum"  line  on  the  back  street,  and  when  your  su- 
perintendent asks  you  for  a  trifle  to  fix  itp  that 
line,  you  say.  "Isn't  Brown  getting  current?  Yes? 
Well,  then,  let  the  line  go."  One  reason  why  I 
wrote  and  read  the  paper  was  because  I  thought 
it  would  open  up  some  kind  of  discussion  on  pole- 
line  construction,  and  that  would  bring  in  one 
division  of  our  central-station  plants.  Management 
would  be  another,  and  wiring  of  houses  another. 
Followins:  along  this  line,  after  a  w'hile,  the  North- 
western Electrical  association  would  have  a  series 
of  different  subjects  upon  which  a  standard  could 
be  placed,  called  the  Northwestern  Electrical  as- 
sociation standard,  just  the  same  as  the  Master  Car 
Builders  put  their  standard  stamp  on  a  bumper  or 
casting. 


Marconi  System    for    Belgian  Packets. 

A  final  official  test  has  been  made  of  the  Marconi 
system  of  space  telegraphy,  with  a  view  to  deciding 
whether  it  should  be  adopted  for  use  on  the  Bel- 
gian channel  steamers.  The  test  was  made  in  the 
presence  of  Belgian  officials  on  a  trip  of  the  Belgian 
packet  Princess  Clementine  recently,  during  a  se- 
vere storm  of  wind  and  snow.  Although  the 
steamer  was  rolling  heavily,  and  was  frequently 
swept  b}'  big  seas,  no  difficulty  was  experienced 
in  sending  and  receiving  messages  between  the 
vessel  and  Ostend,  throughout  the  entire  trip,  the 
last  message  being  sent  just  as  she  was  nearing 
the  dock  at  Dover.  The  trial  was  so  satisfactory 
under  these  severe  conditions  that  the  system  w-ill 
be  adopted  for  the  Belgian  packets,  and  it  is  said 
that  stations  will  be  erected  along  the  British  coast. 
The  English  authorities  are  reported  to  have  pro- 
hibited the  use  of  the  Marconi  system  on  English 
boats. 
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New  York  Notes. 

New  Vork,  January  12. — The  last  section  of  the 
subway  to  be  contracted  for  has  been  assigned  to 
Bcuczette  Williams,  a  Chicago  engineer  and  con- 
tractor. It  is  the  section  extending  from  Forty- 
tirst  street  and  Park  avenue  to  Foity-seventh  street 
and  Broadway,  and  is  one  of  the  most  difficult 
on  the  whole  line,  owing  to  the  great  number  of 
underground  obstructions  to  be  avoided  and  the 
character  of  the  soil.  The  letting  of  the  contract 
has  been  deferred  on  account  of  the  negotiations 
with  the  New  Vork  Central  officials  for  a  route 
leading  under  the  Grand  Central  station.  This  has 
finally  been  refused  on  account  of  the  New  York 
Central's  plan  for  a  suburban  loop  at  the  subway 
level,  and  work  will  probably  commence  in  Feb- 
ruary. 

The  Rapid  Transit  commissioners  have  estimated 
that  the  cost  of  supervision  of  the  work  on  the  sub- 
way can  be  kept  down  to  3%  or  four  per  cent,  of  the 
cost  of  construction.  In  the  case  of  the  Boston 
subway  this  cost  was  about  10  per  cent.' 

The  Brooklyn  Rapid  Transit  company  is  to  make 
a  large  addition  to  the  power  house  at  Third  av- 
enue and  Second  street  in  South  Brooklyn.  The 
building  will  be  of  brick  and  stone,  and  six  engines 
of  4,000  horsepower  will  be  installed.  It  is  also 
proposed  to  enlarge  the  Kent  avenue  power  house 
about  30  per  cent.  The  company  has  decided  not 
to  use  vestibuled  cars,  stating  that  on  the  Mon- 
tague street  line,  where  the  vestibuled  cars  were 
tried,  they  had  to  be  replaced  with  open-front  cars, 
as  the  motormen  prefer  the  latter. 

The  value  of  the  property  of  the  Brooklyn  Rapid 
Transit  company  taxable  in  the  state  of  New  York 
has  been  fixed  at  $34.997,56i,  and  the  tax  thereon 
at  $53,499- 

The  State  Board  of  Railroad  Commissioners  has 
granted  to  the  Larchmont  Horse  Railway  company 
authority  to  operate  its  road  by  the  overhead- 
trolley  system,"  and  to  increase  its  capital  stock 
from  $25,000  to  $200,000. 

Citizens  of  Tarrytown  will  shortly  be  called  upon 
to  decide  the  question  of  bonding  the  town  for 
$35,000  for  an  electric-lighting  plant.  The  trustees 
claim  that  they  can  light  the  town  for  $6,000  a  year, 
as  against  $10,000  a  year  that  is  now  paid  for  light- 
ing service  to  the  Hudson  River  Gas  and  Electric 
company. 

The  United  Traction  company  of  Albany  has  de- 
clared the  regular  quarterly  dividend  of  1%  per 
cent,  payable  February  ist. 

The  Board  of  Aldermen  of  Waterbury,  Conn., 
is  authorized  to  issue  $100,000  bonds  for  a  municipal 
electric-lighting  plant. 

A  mortgage  for  $50,000,000  was  recently  given 
by  the  Third  Avenue  Railroad  company  to  the 
Morton  Trust  company  of  New  York.  It  bore 
$17,500  in  revenue  stamps.  The  transaction  is  the 
carrying  out  of  the  financial  plan  by  which  the  float- 
ing debt  and  the  old  mortgages  of  the  Third  Av- 
enue Railroad  company  are  provided  for  in  a  lump 
sum.  The  Metropolitan  Street  Railway  company, 
which  now  controls  the  Third  Avenue,  guarantees 
this   mortgage,   principal   and  interest. 

A  40-ton  electric  traveling  crane,  the  largest  in 
New  York,  and  costing  about  $12,000,  was  recently 
installed  in  the  machine  shop  of  the  Brooklyn 
navy  yard.  Two  lo-ton  cranes  will  also  operate  in 
the  same  shop,  their  track  being  on  a  lower  level. 
Still  another  crane  of  25  tons'  capacity  is  on  hand 
at  the   navy  yard,   ready  to  be   erected. 

An  automobile-bus  line  is  to  be  put  in  operation 
at  Plainfield.  N.  J.,  by  the  Plainfield  Automobile 
company.  The  New  York  Motor  Vehicle  company 
has  become  interested  in  the  project  and  will  fur- 
nish the  carriages  for  the  service.  M.   L.   G. 


Canadian  Intelligence. 

Ottawa,  Out.,  January  12. — The  ratepayers  of  the 
town  of  Annapolis,  N.  S.,  have  decided  to  take 
over  the  O'Dell  electric-light  plant  of  the  town 
and  operate  it  under  municipal  ownership  and  con- 
trol. 

The  council  for  the  town  of  Dartmouth,  N.  S., 
will  apply  to  the  local  Legislature  for  authority  to 
borrow   $40,000    for   electric-lighting    purposes. 

Engineers  are  at  work  preparing  plans  for  de- 
veloping additional  watcrpower  at  Bonnington  Falls, 

B.  C.,  for  the  West  Kootenay  Power  and  Light 
company,  and  contracts  are  about  to  be  let  for 
additional  machinery. 

Messrs.  Robertson  &  Robertson   of  Victoria,   B. 

C,  will  apply  to  the  Dominion  Parliament  for  the 
incorporation  of  a  company  for  the  transmission  of 
electric  power  and  the  construction  and  operation 
of  telephone  lines  within  the  districts  of  Esquimalt, 
Victoria  City  and  North  and  South  Victoria. 

Information  has  been  received  that  the  Alaska 
Exploration  company,  a  syndicate  capitalized  in 
Great  Britain,  has  laid  plans  before  the  council 
for  the  Yukon  district  for  the  building  of  a  line  of 
street  railways  through  the  main  street  of  Dawson 
City,  and  out  to  the  creeks. 

The  movement  in  favor  of  municipal  ownership 
and  operation  of  electric-light  plants  is  gaining  in 
popularity  throughout  the  province  of  Ontario. 
The  town  of  Blenheim  has  just  carried  a  by-law 
for  the  town  to  take  over  its  electric-light  svstem; 
Parry  Sound  has  also  carried  a  by-law  for  $29,500 
to   purchase  the    electric-light  plant   of   the   town 


and  improve  the  waterworks,  and  the  electors  of  the 
town  of  Lindsay  have  voted  in  favor  of  the  mu- 
nicipal ownership  of  an  electric-light  plant. 

Probably  the  largest  industrial  combine  ever  at- 
tempted in  the  city  of  Montreal  is  now  in  process 
of  organization.  A  new  company,  to  be  known 
as  the  Lighting  and  Power  company  of  Montreal, 
is  to  be  formed,  with  a  capitalization  of  $25,000,000, 
to  take  over  all  the  light  and  power  companies 
of  the  city.  The  companies  wdiich  will,  it  is  said, 
be  absorbed  arc  the  Chambly  Manufacturing  com- 
pany, the  Royal  Electric  company,  the  Montreal 
Gas  company  and  the  Lachine  Rapids  and  Hydraulic 
company.  It  is  stated  that  if  this  combine  is  con- 
summated, it  is  not  likely  there  will  be  any  change 
in  the  rates  so  far  as  the  consumption  of  gas  is 
concerned,  but  that  there  will  probably  be  an  ad- 
vance in  the  rates  for  electric  light  and  power.  The 
reason  for  the  latter  is  that  Montreal,  at  present^ 
enjoys  the  cheapest  electric  rates,  practically,  in 
America,  due  to  the  keen  competition  between  the 
two  power  companies  operating  waterpowers. 
A.    V.    W. 

From  the  Buckeye  State. 

Columbus,  January  12. — The  Cleveland,  Elyria 
and  Western  Electric  Railway  company  has  an  ex- 
tension from  Elyria  to  Medina  and  Wooster 
planned,  and  grading  on  an  extension  from  Oberlin 
to  Norwalk  is  being  done.  The  line  from  Oberlin 
to  Wellington  has  just  been  opened  for  business. 
The  new  power  house  at  Elyria  has  been  almost 
completed  and  a  new  generator  will  shortly  be 
installed  in  the  one  at  Cleveland. 

Fred  N.  Halt  and  Ulysses  J.  Smith  of  Cleveland 
have  asked  the  council  of  East  Liverpool  to  grant 
a  franchise  for  building  a  road  in  that  town,  this 
to  be  a  portion  of  a  road  to  connect  Salem,  Lisbon, 
East  Liverpool  and  other  places,  and  to  be  known 
as  the  Salem,  Lisbon  and  East  Liverpool  Electric 
Railway  company. 

Carl  H.  Oliver  of  New  York  has  been  in  diflerent 
towns  along  the  line  of  the  proposed  new  road 
from  Columbus  through  the  state  to  Toledo.  He 
says  that  there  is  ample  capital  to  back  the  new 
company  and  that  a  double-track  road  will  be  built. 
Mr.  Oliver  is  a  member  of  the  Pratt  &  Oliver  com- 
pany of  New  York. 

Because  of  the  injunction  suit  brought  against 
the  company  building  the  Youngstown-Sharon  road, 
by  the  village  of  Hubbard,  that  town  may  be  left 
in  the  cold.  There  is  a  plan  on  foot  to  build  around 
it  altogether. 

General  Manager  Fisher  says  that  the  cars  of  the 
Columbus,  London  and  Springfield  road  will  be 
running  on  the  loop  in  Columbus  within  60  days. 

A  special  election  will  be  held  at  Barberton,  Ohio, 
on  January  24th  to  vote  on  the  acceptance  of  C.  O. 
Barber's  offer  to  build  a  light  plant,  to  cost  $150,- 
000.  The  town  has  been  without  street  lights,  but 
a  temporary  arrangement  has  been  made  to  have 
it  lighted  by  the  Rapid  Transit  company. 

Thomas  L.  Childs,  who  has  been  arranging  plans 
to  connect  Canton  and  Akron  with  an  electric-rail- 
way line,  now  proposes  to  have  the  line  extend  on 
into  Cleveland.  Mr.  Childs  says  that  this  is  not 
•a  new  plan  at  all,  but  that  he  has  had  it  in  mind 
all  the  time.  He  says  that  work  on  the  Akroji- 
Canton  line  will  be  commenced  within  a  few  days. 
It  is  said  that  a  Chicago  trust  company  will  finance 
the  road. 

The  Camden  Interstate  Railway  company  has 
been  organized  at  Huntington.  W.  Va.,  to  succeed 
the  Ohio  Valley  Electric  Railway  company.  The 
officers  are  as  follows:  President,  J.  M.  Camden, 
Jr.:  secretary,  Sprigg  Camden;  treasurer,  Mr.  Cald- 
well. The  directors  are  John  Means,  John  Russell, 
L.  R.  Putnam,  Jr.,  Charles  Shaddock.  Colonel  H. 
A.  Marting,  E.  T.  Vincent  and  F.  Ensign.  The 
capital  stock  of  the  company  is  $1,000,000. 

The  Buckeye  Traction  company  of  Bucyrus  has 
been  incorporated,  with  a  capital  stock  of  $10,000. 
It  is  proposed  to  construct  an  electric  line  from 
Bucyrus  to  Norwalk,  through  Annapolis,  Chicago 
Junction  and  New  Washington.  The  incorporators 
are  H.  V.  Flickinger,  A.  J.  Scott,  R.  V.  Sears, 
C.   Feirling,  S.  J.  Kibler  and  W.  A.  Blicke. 

John  P.  Martin  of  Xenia,  who  is  at  the  head  of 
the  new  company  incorporated  some  weeks  ago,  for 
the  purpose  of  building  an  electric  line  from  Xenia 
to  Cincinnati,  says  that  the  line  will  be  of  the  three- 
phase  system,  and  that  the  passenger  runs  will  be 
at  the  rate  of  60  miles  an  hour.  The  road  will 
carry  freight  at  night.  He  thinks  the  road  will  be 
in    operation   the    entire   distance    by   August   next. 

The  Northern  Ohio  Electric  Railway  company  of 
Defiance  was  incorporated  the  past  week,  with  a 
capital  stock  of  $25,000,  by  Charles  H.  Adkins, 
Charles  H.  Hubbard,  Gilbert  A.  Bartholomew, 
Hubert  C.  Warren.  James  N.  Merwin,  Edwin  F. 
Frink  and  G.  L.  McKibbin.  This  company  pro- 
poses to  construct  an  electric  line  from  Defiance 
to  Bryan,  with  branches  to  other  places  in  the 
northern  part  of  the  state. 

The  Geneva  Automobile  company,  Geneva.  Ohio, 
has  been  incorporated,  with  a  capital  stock  of  $100,- 
000,  to  manufacture  automobiles  and  vehicles 
driven  by  steam,  electricity,  gasoline,  compressed 
air  or  other  gaseous  products;  also  to  do  a  general 
manufacturing  business.  The  incorporators  are  J. 
A.  Carter.  C.  I.  Chamberlin,  A.  W.  Chamberlin, 
A.  F.  Dickenson.  Charles  Craine  and  C.  H.  Munger. 

The  Electric  Metal  Heating  company,  Columbus, 
has  been  incorporated,  with  a  capital  stock  of  $10.- 
000,  for  the  purpose  of  purchasing  the  Mulford  pat- 


ents on  electric  metal-heating  machines  and  manu- 
facturing the  machines,  buying  and  selling  patents 
and  conducting  a  general  business  in  that  kind  of 
machinery.  The  incorporators  are  Joe  H.  Earn- 
shaw,  Henry  L.  Gilbert,  Francis  C.  Caldwellj  Will- 
iam W.  Mulford  and  John  G.   Mitchell. 

The  Central  Market  Street  Railway  company, 
Columbus,  has  been  incorporated,  with  a  capital 
stock  of  $10,000,  by  Dr.  S.  B.  Hartman,  O.  A. 
Schenk,  Louis  Seidensticker,  William  H.  Luchten- 
berg  and  Benjamin  Monnett.  Dr.  Hartman  is  the 
well-known  manufacturer  of  proprietary  medicines, 
and  Mr.  Luchtenberg  is  an  electric-railway  con- 
tractor, now  engaged  in  building  the  line  of  the 
Columbus,  London  and  Springfield  Electric  Rail- 
way company.  The  new  company  proposes  to  build 
a  line  from  Columbus  to  Portsmouth,  by  way  of 
Lancaster. 

The  first  annual  meeting  of  the  Little  Miami 
Traction  company  was  held  in  Xenia  a  few  days  ago 
and  the  following-named  officers  were  chosen: 
President,  John  P.  Martin,  Xenia;  vice-president, 
William  H.  Marlatt,  Cleveland;  secretary,  Sherman 
J.  Fitzsimmons,  Detroit;  treasurer,  Charles  Orr, 
Cleveland.  W.  D.  Riddell  of  Xenia  was  made  chief 
engineer.  The  stockholders  voted  to  increase  the 
capital  stock  from  $50,000  to  $550,000.  It  is  said 
that  work  on  the  line  between  Xenia  and  Spring- 
field  will   begin  at  once. 

The  Steubenville,  Carrollton  and  Canton  Electric 
Railway  company  has  asked  for  a  franchise  through 
Stark  County.  The  promoter  of  the  road  is  James 
M.  Ferguson  of  Steubenville. 

The  City  Council  of  Lima  has  awarded  the  con- 
tract of  lighting  the  city  for  10  years  to  the  Lima 
Electric  Railway  and  Light  company,  made  up  of 
Buffalo  men,  at  $85  a  light  yearly.  It  is  said  the 
local  light  company  offered  to  take  the  contract  at 
$75  a  light. 

The  Scioto  Traction  company  has  filed  with  the 
secretary  of  state  an  amendment  of  charter  which 
will  enable  it  to  build  branch  lines  from  Circleville 
to  Washington  Court  House,  another  from  Circle- 
ville to  Lancaster,  and  another  from  Lancaster  to 
Columbus. 

W.  H.  Sharp  and  John  J.  Chester  are  interested 
in  getting  a  new  lighting  plant  for  what  is  known 
as  the   North   End  of  Columbus. 

It  is  said  that  the  Dayton,  Troy  and  Tippecanoe 
electric  road  will  be  equipped  with  compressed-air 
motors.  It  is  about  20  miles  in  length.  A  company 
of  Ohio  capitalists  has  been  formed  to  control  the 
sale  of  apparatus  for  using  compressed  air  on  street 
railways  and  railroad  cars  in  this  state.  M.  E. 
Ingalls,  Myron  T.  Herrick,  Perry  S.  Heath,  J.  D. 
Allison,  W.  D.  Brickell  and  some  others  are  in- 
terested. 

It  is  estimated  that  many  of  the  electric  roads  in 
this  state  are  operating  on  50  per  cent,  of  their 
gross  receipts,  all  from  passenger  and  express 
business.  This  fact  is  a  marvel  to  railroad  men, 
who  always  consider  the  passenger  departments  of 
their  roads  an  accommodation  to  the  public  rather 
than  a   money-maker. 

Negotiations  have  been  in  progress  for  some  time 
between  the  Southern  Ohio  Traction  company  and 
the  Cincinnati  Street  Railway  company  for  an 
entrance  to  Cincinnati  from  College  Hill,  the  ter- 
minus. M.  J.  Mendelbaum,  vice-president  of  the 
Southern  Ohio,  met  the  Cincinnati  officials  Thurs- 
day,  but   no   conclusion  was   arrived   at. 

At  the  annual  meeting  of  the  directors  of  the 
Columbus  Railway  company,  held  Thursday,  steps 
were  taken  to  provide  for  the  entrance  to  the  city 
over  the  company's  tracks  of  the  cars  of  four  inter- 
urban  railroads,  the  Columbus,  Winchester  and 
Lancaster,  the  Columbus  and  Lancaster,  the  Worth- 
ington,  Clintonville  and  Columbus  and  the  New 
Albany  and  Johnstown  Traction  company,  the  in- 
terurbans  to  pay  three  cents  each  for  passengers 
landed  within  the  city  limits. 

Edward  Mott  of  Paducah,  Ky.,  has  been  chosen 
general  manager  of  the  Lancaster  electric-light 
plant  and  the  Lancaster  Gas  Light  and'  Coke  com- 
pany,  Lancaster. 

The  work  on  the  Columbus,  Buckeye  Lake  and 
Newark  electric  line  is  progressing  very  satisfac- 
torily. At  the  present  time  the  force  is  engaged 
on  a  deep  cut  which  will  be  finished  soon.  A  con- 
tract has  been  closed  with  the  Westin,ghouse  com- 
pany for  the  machinery  for  the  power  station. 

The  Newcastle  and  Youngstown  Street  Railway 
company  was  incorporated  in  Pennsylvania  a  few 
days  ago,  to  build  a  line  from  Newcastle  to  Rob- 
ison  on  the  Ohio  state  line,  where  it  will  likely 
connect  with  the  Mahoning  Valley  Railway  com- 
pany, with  a  terminus  only  two   miles   away. 

J.  A.  Erner  &  Co.,  electrical  contractors  of  Co- 
lumbus, tendered  their  employes  an  elaborate  din- 
ner at  the  Chittenden  Hotel  on  January  gth. 

It  is  announced  that  the  Northern  Ohio  Traction 
company  has  purchased  the  property  of  the  Akron 
and  Cuyahoga  Falls  Traction  company,  which  was 
purchased  a  few  weeks  ago  by  Andrew  Radel  and 
other  eastern  men.  The  idea  given  out  is  that  the 
road  was  purchased  by  the  Northern  Ohio  to  pre- 
vent the  competition  which  the  new  owners  showed 
signs  of  making.  The  Northern  Ohio  already  has  a 
line  to  Cuyahoga  Falls,  and  the  other  company  has 
one  from  Akron  to  Barberton,  where  the  Northern 
Ohio  is  building. 

The  Conneaut  and  Eastern  Railroad  company, 
Conneaut,  Ohio,  has  been  incorporated,  with  a  cap- 
ital stock  of  $10,000,  to  build  an  electric  line  from 
a  point  on  the  Pennsylvania  line,  near  where  the 
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New  York,  Chicago  and  St.  Louis  railroad  crosses, 
to  Conneaut,  with  two  short  branches  from  the 
main  line.  E.  S.  Templeton,  J.  H.  Clark,  W.  E. 
Cushing,  Frank  Leisenheimer  and  F.  B.  Carpenter 
are  interested. 

The  ilotor  Truck  and  Vehicle  company  of  Co- 
lumbus has  been  incorporated,  with  a  capital  stock 
of  $25,000,  to  manufacture  motor  trucks  and  vehicles. 
J.  M.  Clark.  W.  A.  Hopkins.  Jr..  T.  U.  Livesay. 
M.  S.  Hopkins  and  Walter  B.  Beebe  are  interested. 

The  promoters  of  the  Akron-Canton  Electric 
Railway  company  are  ready  to  organize.  T.  L. 
Childs  is   the   leading   spirit. 

The  Dayton  Electrical  Manufacturing  company, 
Dayton,  has  increased  its  capital  stock  from  $20,000 
to  $50,000.  H.  G.  Catrow  is  president  and  C.  C. 
Hooven.  secretarj*. 

The  Dayton  and  Northwestern  Traction  company, 
Dayton,  has  been  incorporated,  with  a  capital  stock 
of  $10,000.  by  Allen  C.  McDonald,  H.  G.  Cresy. 
Charles  J.  Hall.  William  Hurmon  and  David  S. 
Baker.  The  company  proposes  to  build  a  line  of 
electric  road  from  Dayton  to  the  Indiana  line,  where 
the   National  Pike  crosses  it. 

The  Anncss  Freeman  Manufacturing  company, 
Hamilton,  has  been  incorporated,  with  a  capital 
stock  of  $25,000,  to  manufacture  and  deal  in  elec- 
trical and  mechanical   appliances. 

The  Cleveland.  Ashland  and  Mansfield  Traction 
companv,  Cleveland,  was  incorporated  this  week, 
with  a  capital  stock  of  $10,000,  by  C.  V.  Hurd, 
T.  K.  Dissette.  S.  T.  Everett,  Richard  M.  Parmely 
and  E.  J.  Kennedy.  The  intention  is  to  build  an 
electric  line  from  Cleveland  to  Mansfield  through 
the  counties  of  Cuyahoga.  Lorain.  Medina,  Huron, 
Ashland  and  Richland. 

The  East  Liverpool  and  Youngstown  Railroad 
company.  Salem,  was  incorporated  January  nth, 
with  a  capital  stock  of  $15,000.  to  build  an  electric 
line  from  Youngstown  to  East  Liverpool.  The 
incorporators  are  T.  M.  Latimer.  Timothy  Dwight, 
Harry  G.  Fotts,  Robert  C.  Cridler  and  E.  E. 
Hanna. 

Thomas  N.  Fordyce  has  ordered  the  equipment 
for  his  canalboat  scheme  on  the  Miami  and  Erie 
Canal.  The  Westinghouse  comprjny  furnished  the 
motors,  which  are  slow-speed  machines.  A  stand- 
ard track  will  be  laid  along  the  canal  and  the  boats 
will  be  towed   by  the  motors.  O.    M.    C. 


Information  from  Indiana. 

Indianapolis,  January  14, — Governor  Mount  rec- 
ommended in  his  message  the  amending  of  the  tax 
law  so  as  to  give  the  State  Board  of  Tax  Commis- 
sioners original  jurisdiction  in  matters  of  assessment 
over  all  electric  railroads  extending  into  different 
counties;  also  power  to  tax  franchises. 

The  Indianapolis  council  will  be  asked  to  pass  an 
ordinance  to  prevent  incompetent  wiremen  from 
securing  positions  involving  responsibility. 

The  Big  Four  Railroad  company  will  soon  make 
a  move  toward  competing  with  the  electric  lines  of 
the  L'nion  Traction  company,  which  parallel  its 
tracks.  The  company's  manager  says  it  is  a  mat- 
ter of  no  little  importance  and  will  have  to  be  met. 
It  is  thought  a  one-cent-a-raile  rate  will  be  estab- 
lished  between  competing  points. 

The  commissioners  of  Decatur  County  have  or- 
dered an  election  for  February  19th,  to  vote  an 
$80,000  subsidy  to  help  build  an  electric  road  from 
Greensburg  to  Versailles.  If  this  subsidy  is  voted 
the  promoters  say  they  will  extend  the  line  to 
Madison  on  the  south  and  to  Shelbyvilie  on  the 
west,  and  ultimately  reach  Indianapolis. 

The  city  of  Churubusco  has  a  $25,000  electric- 
light  plant,  v;hich  the  people  do.  not  patronize  suffi- 
ciently to  pay  operating  expenses.  The  plant  was 
put  in  a  year  ago  and  turned  over  to  the  town 
authorities,  who  were  to  pay  for  it  on  the  install- 
ment plan.  The  authorities  find  they  cannot  run 
the  plant  unless  they  increase  the  taxes  to  meet  the 
payments,  and  it  is  the  intention  to  turn  the  plant 
over  to  the  contractors  next  month.  The  first  bond 
of  $1,000  is  due,  and  there  is  no  money  with  which 
to  meet  it. 

The  Plymouth  Electric  Light  company  has  been 
incorporated,  with  a  capital  of  $10,000.  The  di- 
rectors are:  M.  W.  Simmons,  E.  B.  Simmons  and 
F.  C.  Simmons,  all  of  Plymouth. 

The  Connersville  Traction  company  has  been  in- 
corporated, with  a  capital  of  $25,000.  The  directors 
are  J.  C.  McFarlan.  Mart.  Meyer,  J.  P.  Lomel, 
R  \'  Elliott  and  J.  L.  Ashworth.  all  of  Conners- 
ville. 

The  Greensburg  and  Versailles  Electric  Railway 
company,  with  a  capital  of  $100,000,  has  been  in- 
corporated at  Greensburg,  with  the  following- 
named  directors:  G.  S.  Little.  W.  H.  Robbins, 
S.  B.  Edward,  E.  T.  Riley,  Grant  Johnson  and 
N.  O.  Comert  of  Greensburg,  and  W.  A.  Burton, 
J.  M.  Gore  and  G.  W.  Bryson  of  Indianapolis. 

Louis  Schneck  and  others  have  obtained  a  fran- 
chise for  an  electric  railroad  between  New  Albany 
and  Jeffersonville;  Ind..  and  extending  as  far  as 
Speeds.     Work  will  begin  in  the  spring. 

The  commissioners  of  Rush  County  have  refused 
to  grant  a  right-of-way  over  the  Indianapohs  pike 
to  the  Morristown  and  Rushville  Traction  company. 
The  road  wn'll  now  be  built  on  a  private  right-of-way 
along  the  Cincinnati.  Hamilton  and  Dayton  tracks. 

The  managers  of  the  Indianapolis  and  Greenfield 
Rapid  Transit  company  announce  that  they  will 
be  able  to  declare  a  dividend  on  its  stock  at  the 
end  of  the  first  year.  The  announcement  has 
caused  much  interest,  inasmuch  as  it  is  taken  as  an 


example  of  the  great  profits  from  the  interurban 
lines   running  into  Indianapolis. 

The  Grant  County  commissioners  have  given  a 
franchise  to  the  Indiana  and  Ohio  Traction  com- 
pany through  the  county.  The  promoters  announce 
that  the  work  will  begin  at  once  on  the  line,  as 
the  right-of-way  has  been  obtained  from  Hicksville, 
Ohio,  to  Marion,  Ind.  The  work  of  building  will 
be  carried  on  simultaneously  at  five  different  points. 

The  Board  of  Public  Works  is  about  to  issue  an 
order  prohibiting  the  interurban  companies  from 
haulmg  trailers  for  freight  through  the  principal 
streets  of  Indianapolis.  The  companies  have  no 
such   rights  under  the   proposed   franchise. 

T.  C.  McRej'nolds  succeeds  W.  O.  Finch  in  the 
management  of  tlie  Kokomo  electric-light  plant  and 
the  Kokomo  Street  Railway  company,  the  latter 
owned  by  Detroit  capitalists.  The  street-railway 
company  proposes  extending  its  lines,  and  will  build 
a  rural  line  to   Greentown. 

The  Union  Traction  company,  which,  at  present, 
is  using  the  streets  of  Indianapolis  by  sufferance, 
has  refused  to  carry  passengers  at  the  same  rate  as 
the  local  company,  and  on  several  instances  has 
put  citizens  off  its  cars.  This  act.  it  is  thought, 
will  militate  against  securing  a  franchise  privilege  of 
charging  a  straight  five-cent  fare.  The  citizens  and 
the  press  are  insisting  on  a  four-cent  fare  with 
transfers.     ■ 

Charles  Zeublin  of  Chicago,  in  a  recent  series 
of  lectures  in  this  city,  spoke  of  transportation,  and 
said  that  the  dweller  in  a  city  spends  too  much  time 
in  being  transported.  He  placed  emphasis  on  the 
danger  to  human  life  that  was  occasioned  bj'  grade 
crossings,  and  said  elevated  tracks  and  subways 
would  be  the  future  mode  of  transportation  in 
cities.  F. 


Northwestern  Notations. 

Minneapolis,  January  12. — The  International  Elec- 
tric company  of  Minneapolis  has  passed  into  the 
hands  of  P.  F.  Crafts  as  receiver.  The  company 
recently  changed  hands,  the  General  Electric  com- 
pany securing  control. 

The  Chippewa  Falls  (Wis.)  Lighting  company  is 
enlarging  its  plant  to  double  its  capacity.  The  en- 
largement is  to  supply  power  for  the  Chippewa  Val- 
ley Electric  Railway  company's  road. 

The  Duluth  (Minn.)  branch  of  the  Association  of 
Stationary  Engineers  will  oppose  the  enlargem.ent 
of  the  scope  of  the  law  requiring  licensed  elec- 
tricians. It  bases  its  opposition  on  the  ground  that 
many  buildings  have  an  electric  plant  in  connection 
with  the  steam  plant.  Under  the  law,  unless  the 
engineer  is  licensed  as  an  electrician,  he  is  unable 
even  to  replace  a  burned-out  fuse,  but  must  call  in 
an  electrician. 

The  Twin  City  Rapid  Transit  company  has  won 
its  case,  wherein  the  city  of  Stillwater,  Minn., 
sought  to  annul  its  franchise  in  that  city  for  failure 
to  build  and  operate  a  line  to  South  Stillwater. 
The  franchise  granted  by  the  city  of  Stillwater 
stipulated  that  the  company  should  apply  to  the 
village  of  South  Stillwater  for  a  franchise  in  that 
place.  The  company  made  application,  as  required, 
and  secured  a  franchise.  But  the  company  never 
accepted  the  franchise  from  South  Stillwater,  nor 
constructed  the  branch  line.  The  court  holds  that 
the  Legislature  has  never  empowered  villages  of 
less  than  3,000  population  to  grant  franchises  for 
street  railways,  and  therefore  a  village  is  unable 
to  do  so.  The  same  company  is  taking  active  steps 
toward  the  construction  of  a  power  dam  across 
the  Mississippi  River  at  Coon  Creek,  nine  miles 
north  of  Minneapolis.  It  is  expected  that  con- 
struction will  be  started  in  a  few  months.  The 
company  proposes  to  retail  power  to  manufacturing 
concerns  in  Minneapolis,  and  also  in  Anoka,  a 
few  miles  above.  Columbia  Heights,  a  suburb  of 
Minneapolis,  in  which  Mr.  Lowry  of  the  company 
is  interested,  will  be  especially  favored.  It  is  be- 
tween the  site  of  the  dam  and  Minneapolis  proper, 
and  has  a  number  of  manufacturing  interests  which 
can  utilize  electric  power. 

The  council  of  Marshalltown,  Iowa,  is  considering 
plans  for  an  electric  power  plant  for  the  new  sew- 
age-disposal system. 

Faulty  registration  for  the  special  election  at 
which  the  Street  Railway  and  Electric  Light  com- 
pany was  recently  granted  a  franchise  at  Oskaloosa, 
Iowa,   may  nullify  the   election. 

The  Electric  Light  company  of  Pipestone,  Minn., 
will  install  a  steam-heating  system  in  connection 
with  its  lighting  station. 

The  Beresford  (S.  D.)  Mill  company  will  estab- 
lish an  electric-lighting  plant  for  furnishing  light 
to  the  town  in  the  spring. 

A  private  lighting  plant  will  be  installed  for  the 
new  county  jail  at  Aberdeen,  S.  D.  It  will  be  of  suffi- 
cient capacity  to  light  the  courthouse,  when  erected. 

The  capitalists  interested  in  the  electric  railway 
at  Mason  City,  Iowa,  will  form  a  company  and  put 
in  an  electric-light,  gaslight  and  steam-heating 
plant  for  that  city.  The  new  company  will  ex- 
pend $150,000  in  the  new  system. 

The  council  of  New  Ulm,  Minn.,  has  appointed 
a  committee  to  investigate  electric-light  plants  in 
cities  of  the  size  of  New  Ulm  9nd  report  the  ad- 
visability of  a  municipal  plant. 

The  council  of  West  Superior,  Wis.,  will  appeal 
to  the  state  Legislature  to  be  empowered  to  con- 
struct a  municipal  light  and  power  plant  for  city 
and  commercial  use. 

Charles  F.  Gay  of  Spokane.  Wash.,  has  invented 
a  switch  for  electric  cars,  whereby  it  is  not  necessary 


to  stop  to  throw  a  switch.  The  device  consists  of 
a  shifting  foot  operated  by  the  motorman.  It  re- 
sembles an  inverted  U,  and  fits  over  a  wedge  on 
the  slide  rail  of  the  switch.  The  street-railway  com- 
pany of  Spokane  will  test  the  appliance. 

The  street-railway  company  of  Des  Moines,  Iowa, 
promises  better  service  and  the  extension  of  the 
line  to  Waveland  as  soon  as  North  street  is  properly 
graded.  The  company  asks  that  it  be  allowed  to 
stop  the  cars  on  the  extension  only  every  four 
blocks,  and  wants  an  ordinance  compelling  wagons 
to  yield  the  right-of-way  on  the  tracks  to  cars. 

The  contractors  who  installed  the  electric-light 
plant  for  the  city  of  Austin,  Minn.,  are  now  whis- 
tling for  their  money.  They  have  been  given 
warrants  on  the  treasury,  but  there  are  no  funds. 
These  companies  took  the  work  in  the  face  of  state- 
ments that  it  was  illegal.  Now  they  seek  to  have 
the  plant  turned  back  to  them  until  the  bill  is  paid, 
or  offer  to  take  the  plant  in  full  payment  of  their 
claims.  The  council  does  not  seem  inclined  to  do 
either. 

It  is  proposed  to  install  a  new  and  larger  incan- 
descent-light machine  at  Luverne,  Minn.,  and  to 
make   other  changes  in  the  city-lighting  plant. 

The  nev/  electric-motor  car  of  the  Rapid  Transit 
company  of  Waterloo,  Iowa,  has  been  completed 
and  put  in  operation.  It  was  built  at  the  company's 
shops  in  Waterloo.  It  will  be  used  for  extra  work 
and  for  transferring  freight,  mostly  in  Cedar  Falls. 

John  Haug  of  Faribault,  Minn.,  has  been  ap- 
pointed receiver  by  the  United  States  District  Court 
for  the  Faribault  Consolidated  Gas  and  Electric 
company.  The  action  is  brought  by  Howard  C. 
Levis  of  Schenectady,  N.  Y.,  who  holds  a  trust 
deed  given  to  secure  $75,000  worth  of  bonds  issued 
in  1889. 

The  Diamond  Light  and  Power  company  will  ex- 
pend $1,000  at  once  improving  its  plant  at  Sheldon, 
Iowa. 

The  Brush  Electric  Light  company  of  La  Crosse, 
Wis.,  has  oft'ered  to  furnish  street  lights  at  $70 
each  per  annum.  This  is  a  reduction  of  $15  a  light 
a  year  from  the  prices  now  prevailing.  The  council 
demanded  that  the  company  accept  the  reduction 
and  threatened  to  put  in  a  municipal  plant. 

The  power  house  of  the  State  Electric  Railway 
company  at  Clinton,  Iowa,  was  recently  damaged  by 
fire  to  the  amount  of  $5,000. 

The  North  Coast  Electric  company  has  been  in- 
corporated at  Tacoma,  Wash.,  with  $5,000  capital 
stock,  and  proposes  to  introduce  a  general  district 
messenger  service. 

The  electric-light,  gas  and  heating  plant  at  Mason 
City,  Iowa,  has  been  sold  by  S.  Clarke  to  W.  E. 
Brice  and  associates  in  the  electric  railway  for  $ioo,- 
000  cash. 

The  Tacoma  Railway  and  Power  company  of 
Tacoma,  Wash.,  is  laying  a  second  track  on  Puyal- 
lup  avenue,  for  the  purpose,  it  says,  of  improving  its 
service.  There  are  some  who  suspect  that  the  real 
object  is  to  prevent  the  construction  of  a  line  on 
that  street  by  Fred  Sander,  who  is  an  applicant 
for  a  franchise  for  an  interurban  line  between  Se- 
attle and  Tacoma,  and  would  have  to  use  that  street. 

The  Seattle  (Wash.)  Electric  company  has  offered 
to  furnish  arc  street  lights  for  $84  each  per  annum. 
This  is  a  reduction  of  $12  from  the  present  figure. 
The  council  has  decided  to  change  gas  and  substi- 
tute 30-candlepower  electric  lamps.  There  will  be 
140  gas  lamps  replaced  by  incandescents. 

The  Minnesota  Water  company,  operating  the 
waterworks  system  at  Brainerd,  Minn.,  finds  the 
cost  of  fuel  for  the  plant  steadily  advancing.  The 
company  would  like,  therefore,  to  substitute  elec- 
tricity for  steam  power,  using  the  waterpower  to 
develop  the  electric.  But  the  change  would  be  an 
expensive  one,  and  the  company  will  seek  to  ascer- 
tain how  much  power  could  be  sold  to  small  man- 
-  ufacturers,   in  case  the  change  is  made. 

A  man  is  canvassing  Missoula,  Mont.,  with  a 
view  to  establishing  small  electric-light  plants  in  each 
block  of  the  city,  to  furnish  light  for  all  the  build- 
ings on  the  block.  The  reason  that  he  does  not 
seek  a  general  franchise,  covering  the  town,  is  that 
the  present  company's  franchise  is  such  that  no 
other  company  can  cross  the  streets  on  which  its 
wires  run  without  infringing  on  the  old  company's 
rights. 

The  county  treasurer  at  Des  Moines,  Iowa,  will 
fight  the  injunction  secured  by  the  street-railway 
company  to  prevent  the  sale  of  its  property  for 
taxes.  He  says  that  the  bondholders  are  supposed 
to  protect  themselves  in  the  matter  of  seeing  that 
property  in  which  they  are  interested  is  not  sold 
for  taxes. 

Surveys  are  being  pushed  for  the  development  of 
the  waterpower  of  the  Walla  Walla  River  at  Athena, 
Ore.,  as  rapidly  as  the  high  water  will  permit.      R. 


PERSONAL. 


Philip  Dawson,  a  well-known  English  electrical 
engineer,  is  in  this  country  on  a  short  business  trip 
and  is  stopping  in   New  York  city. 

Roger  W.  Conant,  who  has  been  electrical  engi- 
neer of  the  Boston  Elevated  Railway  company  of 
Boston  for  many  years,  has  resigned  his  position, 
to  accept  the  managership  of  the  New  York  olifice 
of  the  Gold  Car  Heating  company. 

The  Frankhn  Institute  of  Philadelphia,  through 
its  committee  on  science  and  the  arts,  has  recom- 
mended the  award  of  the  John  Scott  legacy  medal 
and    premium    to     Thomas    Wilkinson    Blakey  of 
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Keene,  N.  H.,  and  William  Courtenay  of  New  York 
city,  for  their  invention  of  a  reconstructed  granite  as 
an  insulating  material  for  electrical  uses. 

Elmer  E.  Sperry.  formerly  electrical  engineer  of 
the  Cleveland  Machine  Screw  company  of  Cleve- 
land, Ohio,  has  accepted  a  similar  position  with  the 
American  Bicycle  company,  which  has  taken  over 
the  business  of  the  former  company. 

H.  P.  Broughton,  well  known  in  engineering 
circles  in  the  West  and  Southwest,  has  associated 
himself  with  the  Central  Electric  company,  Chi- 
cago. Mr.  Brouijhton  was  lor  many  years  a  con- 
sulting engineer,  with  offices  in  St.  Louis,  and  his 
wide  experience  and  ability  in  his  profession  should 
prove  a  valuable  addition  to  the  Central  Electric 
company's  staff. 

William  W.  Thweatt,  one  of  the  oldest  telegraph- 
ers in  the  service  of  the  Western  Union  company, 
died  in  Baltimore  on  January  12th.  Mr.  Thweatt 
was  born  near  Petersburg,  W.  Va.,  more  than  60 
years  ago.  He  served  as  a  telegrapher  during 
the  war  and  afterward  with  the  United  States  Tele- 
graph company,  as  manager  of  the  Richmond  office 
of  the  Norfolk  and  Petersburg  railroad,  with  the 
Signal  Service  Bureau  in  Washington,  and  finally 
with  the  Western  Union  Telegraph  company. 
Since  1877  he  had  been  connected  with  the  Balti- 
more office  of  the  Western  Union  company. 

George  H.  Rae,  oldest  son  of  Frank  B.  Rae,  the 
well-known  consulting  electrical  and  mechanical 
engineer  of  New  York  city,  formerly  of  Detroit 
and  Chicago,  was  killed  in  action  at  Kuion,  Luzon. 
P.  L.  on  December  30th  last,  while  serving  in  Com- 
pany A  of  the  Battalion  of  Engineers.  "Bert." 
as  the  patriotic  young  man  was  familiarly  known, 
was  for  a  time  with  the  Crane  Elevator  company 
in  Chicago,  and  later  with  the  Helena  Power  and 
Lighting  company  at  Helena,  Mont.  He  went  to 
Manila  as  engineer  and  electrician  on  the  transport 
Port  Albert  and  enlisted  in  the  Battalion  of  Engi- 
neers in  December.  1S99.  He  was  27  years  and  six 
months  of  age.  The  sympathy  of  many  electrical 
friends  will  go  out  to  the  bereaved  family  in  their 
affliction. 


ELECTRIC  LIGHTING. 

The  electric-light  plant  at  Atlantic,  Iowa,  is  to 
be  improved. 

The  electric-light  plant  at  Atlantic,  Iowa,  is  to 
be  extensively  improved. 

The  Dublin  (Ga.)  Electric  Light  and  Waterworks 
company  will  make  improvements   to  its  plants. 

The  citizens  of  Greenville,  111.,  have  subscribed 
$10,000  and  will  erect  a  new  electric-light  plant. 

The  Norfolk  Light,  Heat  and  Power  company 
will  erect  a  $22,000  electric-light  plant  at  Norfolk, 
Va. 

The  Laclede  Power  company  of  St.  Louis,  Mo., 
will  erect  a  large  power  house  in  that  city,  to  cost 
$55,000. 

The  Morris  Run  (Pa.)  Coal  Mining  company 
proposes  putting  in  an  electric-light  plant  for  com- 
mercial lighting. 

C.  H.  Barry  of  Huntsville,  Ala.,  has  received  a 
franchise  for  the  erection  of  an  electric-light  plant 
in  Tuscumbia,  Ala. 

The  Independent  Gas  and  Power  company  of 
San  Francisco,  Cal.,  has  been  incorporated  for 
$5,000,000,  by  C.  Spreckels,  J.  D.  Spreckels  and  F. 
Tillman. 

The  Northern  Ohio  Electric  company  of  De- 
fiance, Ohio,  has  been  incorporated  for  $25,000,  by 
W.  D.  Sherwood,  E.  Bartholomew,  H.  C.  Warren 
and  J.  U.  Merwin. 

E.  Craig  and  others  of  New  Orleans,  La.,  have  in- 
corporated the  New  Orleans  Power  House  com- 
pany, with  $50,000  capital  stock,  to  build  and  op- 
erate electric  power  plants. 

The  Baltimore  (Md.)  and  Ellicott  City  Electric 
Light  and  Power  company  has  been  incorporated 
for  $15,000,  by  G.  L.  Mo  wen,  H.  L.  Stewart,  J. 
H.  B.  Jefferson  and  J.  Shaw. 

Business  men  of  Fond  du  Lac,  Wis.,  have  or- 
ganized a  stock  company  for  the  purpose  of  in- 
stalling an  electric-light  plant.  The  company  will 
be    incorporated    with   $10,000    capital    stock. 

At  a  recent  council  meeting  at  Canfield.  Ohio, 
a  franchise  was  granted  to  C.  C.  and  J.  R.  Fowler, 
D.  F.  Anderson  and  H.  A.  Ernst  of  Youngstown 
to  establish  and  maintain  an  electric-light  plant. 

The  Sullivan  Electric  company  of  Sullivan.  111., 
has  been  incorporated,  for  $50,000,  to  operate  light- 
ing, heating  and  power  plants.  The  incorporators 
are  John  H.  Baker.  W.  A.  Steele  and  A.  J.  Pelter- 
son. 

The  Capital  County  Light,  Heat  and  Power  com- 
pany of  Watcrvliet.  Albany  count>',  N.  Y.,  has  been 
incorporated  for  $25,000.  by  D.  S.  Johnston  and  J.  E. 
MacLcan  of  Cohoes  and  Robert  Williams  of  Watcr- 
vliet. 

Dr.  George  G.  Hopkins  of  Brooklyn.  N.  Y..  says 
that  he  has  nearly  cured  two  patients  of  consumption 
with  "decomposed  light"  from  an  arc  light  of  22,- 
000  candlepower,  the  light  being  thrown  upon  the 
patient   through   a  blue   glass    in  front   of  the  arc. 


He  says  he  has  also  used  the  system  with  success 
for  the  cure  of  cancer. 

The  International  Light  and  Power  company  of 
El  Paso.  Tex.,  will  place  orders  within  60  days 
for  a  200-horsepower.  tandem-compound  engine  and 
a  125-kilowatt.  direct-connected,  two-phase  gener- 
ator. 

A  contract  for  the  city  lighting  of  Shreveport. 
La.,  has  been  let  for  five  years  to  the  Shreveport 
Gas,  Electric  Light  and  Power  company  on  a  bid 
of  $95  an  arc  light  of  2,000  candlepower  per  annum. 
The  competition  for  the  contract  was  very  close. 

The  present  oil  headlights  on  the  Chicago,  Bur- 
lington and  Quincy  railroad  are  to  be  replaced  by 
electric  headhghts.  Experiments  recently  made  on 
western  parts  of  the  road  have  convinced  the  man- 
agement of  the  efficacy  of  lighting  by  electricity, 
and  it  is  the  purpose  gradually  to  replace  the  lights 
on  all  passenger  and  freight  locomotives,  number- 
ing more  than  750,  with  the  electric  ones. 

Stockholders  of  the  Missouri-Edison  Electric 
company  of  St.  Louis  have  re-elected  S.  M.  Dodd, 
James  Campbell,  J.  C.  Van  Blarcom,  Thomas  H. 
West,  James  W.  Bell,  R.  C.  Kerens  and  Edwards 
Whitaker  as  directors,  and  at  a  meeting  of  the 
board  S.  M.  Dodd  was  re-elected  president,  James 
Campbell  vice-president,  S.  B.  Pike  secretary,  C.  L. 
Horton  assistant  secretary,  and  J.  G.  Kelley  treas- 
urer. 

The  Hagerstown  Electric  Railway  company, 
which  for  several  years  had  the  contract  for 
lighting  the  streets  of  Hagerstown.  Md.,  at  $7,000 
a  year,  has  filed  suit  in  equity  to  force  the  city  to 
renew  its  contract  for  a  period  of  five  years,  be- 
ginning January  i,  1901.  The  city  has  nearly  com- 
pleted installing  its  own  $50,000  plant,  and  expects 
to  light  the  streets  shortly  by  electricity  from  its 
own  power  plant. 

Congress  has  been  asked  tor  an  appropriation  of 
$21,000,  to  be  expended  under  the  charge  of  the 
superintendent  of  public  buildings  and  grounds,  for 
the  purpose  of  providing  electrical  displays  on  the 
exterior  of  the  various  public  buildings  in  Wash- 
ington during  the  coming  presidential  inaugural 
ceremonies,  including  the  Capitol  and  its  ap- 
proaches, White  House,  Postoffice,  Treasury  and 
State,  War  and  Navy  buildings. 


ELECTRIC  RAILWAYS. 

A  strike  of  motormen  and  conductors  tied  up 
the  entire  system  of  the  United  Traction  company 
of  Reading,  Pa.,  on  January  8th. 

The  Connersville  (Ind.)  Traction  company  has 
been  incorporated,  with  $25,000  capital  stock,  by 
A.   E.  McFarlan,  M.  Meyer  and  R.   N.   Elliott. 

C.  H.  Barr}''  has  secured  a  franchise  from  the 
city  authorities  of  Tuscumbia,  Ala.,  to  build  an 
electric  railway,  which  is  to  be  completed  December 
31.    iQoi. 

F.  E.  Sander  has  been  granted  a  50-year  fran- 
chise by  the  commissioners  of  Pierce  County, 
Wash.,  to  construct  an  electric  railway  across  the 
Puyallup  reservation. 

The  Muncie-Hartford  City  Electric  Railroad  com- 
pany promoters  have  been  granted  a  30-year  fran- 
chise for  the  use  of  the  streets  of  Eaton,  Ind.,  12 
miles  north  cf  Muncie. 

Plans  for  extending  the  Terre  Haute  (Ind.)  Elec- 
tric Street  Railway  company's  lines  to  West  Terre 
Haute  are  being  formulated.  C.  B.  Kidder  is  the 
manager  of  the  company. 

The  Greenville  Street  Railway  company  has  been 
incorporated,  with  $50,000  capital  stock,  to  build 
a  trolley  line  in  Greenville,  Pa.  J.  H.  McCafferty 
is  president  of  the  company. 

The  Worcester  and  Blackstone  Valley  Street 
Railway  company's  directors  have  voted  to  build 
a  new  power  station  of  1,000-horsepower  capacity  in 
Millbury,    Mass.,   to   cost  $50,000. 

The  Board  of  Supervisors  of  Los  Angeles,  Cal., 
has  passed  an  ordinance  granting  to  D.  H.  Thomas 
and  his  assigns  the  right  to  construct  the  proposed 
electric  street  railway  from  Santa  Ana  to  Los  An- 
geles. 

The  City  Council  of  Chicago  has  ordered  the 
draft  of  the  proposed  street-railway  bill  forwarded 
to  the  Legislature,  and  the  Street  Railway  Com- 
mission has  been  directed  to  use  its  influence  to 
secure  the  passage  of  the  act. 

W.  H.  McDocl  and  B.  Taylor  of  Chicago  and 
business  men  of  Crawfordsville,  Ind.,  have  incor- 
porated a  company  with  a  capital  stock  of  $100,000 
for  the  purpose  of  building  an  electric  line  30  miles 
long,  to  connect  Crawfordsville  with  several  nearby 
towns. 

Negotiations  are  still  under  way  for  the  consoli- 
dation of  the  Chicago  Electric  Traction  company, 
the  South  Chicago  City  Railway  company  and  the 
Calumet  Electric  Street  Railway  company  and  the 
roads  are  said  to  be  in  better  condition  for  merg- 
ing than  when  the  project  was  first  taken  up. 

In  his  inaugural  message  to  the  Michigan  Legis- 
lature, Governor  Bli^s.  among  other  suggestions, 
recomncntled  that,  inasmuch  as  the  suburban  and 
intcrurban  street  railways  of  the  state  are  assuming 
full  railroad  functions,  they  should  be  brought  un- 


der the  full  jurisdiction  of  the  Slate  Railroad  Com- 
mission. 

The  Queenston.  Niagara  and  Port  Dalhousie  Elec- 
tric Railway  company  has  been  incorporated,  with 
$40,000  capital  stock,  to  build  an  electric  railway 
from  Queenston.  Ont.,  to  St.  Catharines,  by  way  of 
Niagara  and  Port  Dalhousie.  G.  J.  Gibson  and 
W.  H.  J.  Evans  of  Niagara  and  R.  B.  Hamilton, 
J.   Kyles  and  others  of  Toronto  are  interested. 

The  Quakvrtown  Traction  company,  at  its  annual 
meeting,  changed  its  title  to  the  Philadelphia, 
Doylestown  and  AUcntown  Railway  company,  and 
elected  C.  Taylor  Leland.  president.  The  extension 
from  Richlandtpwn  to  Allentown  will  be  built  at 
once  and  the  extension  of  the  line  from  Perkasie  to 
Doylestown  will  be  built  as  soon  as  the  weather 
permits.  A  power  house  is  to  be  built  at  Perkasie,  ^ 
Pa.,  the  headquarters  of  the  company. 

G.  F.  Harding  of  Chicago  has  made  a  proposition 
to  give  the  city  $1,000,000  for  the  right  to  operate 
street  railways  in  the  city  after  the  expiration  of  the 
franchises  of  the  present  companies.  Mr.  Harding 
proposes  to  buy  the  rolling  stock  of  the  companies 
if  he  gets  the  franchise  from  the  City  Council.  He 
makes  a  provision  that  the  lines  can  be  surrendered 
to  the  city  at  any  time.  He  says  he  would  either 
make  a  four-cent  fare  general  or  give  20  per  cent, 
of  the  gross  receipts  to  the  city  every  year.  lie 
reserves  the  right  to  bond  the  lines.  The  City 
Council  at  its  last  meeting  sent  the  offer  to  the 
Street  Railway  Commission  for  consideration. 


ELECTRICAL  SECURITIES. 

The  Electric  Company  of  America  has  declared 
a  semi-annual  dividend  of  50  cents  a  share,  payable 
January  31st. 

The  Columbus  Railway  company  has  declared  a 
dividend  of  1%  per  cent,  on  its  preferred  stock, 
payable   February   ist. 

The  directors  of  the  Edison  Illuminating  com- 
pany of  Boston  have  declared  a  dividend  of  two 
per  cent.,  the  regular  quarterly  rate,  and  an  extra 
of  one  per  cent.,  which  rate,  if  continued,  puts  the 
stock  upon  a  12  per  cent,  basis,  or  better  terms 
than  were  offered  by  the  Morgan  least  of  which 
the  terms  were  only  11  per  cent.  The  dividends 
are  payable  February  ist. 

The  Birmingham  (Ala.)  Railway,  Light  and  Power 
company  has  given  a  first  mortgage  for  $3,500,000  to 
the  Old  Colony  Trust  company  of  Boston  to  cover 
an  issue  to  that  amount  of  50-year  five  per  cent, 
gold  bonds.  The  mortgagor  owns  and  operates  all 
the  electric  car  lines  in  Birmingham,  and  forms  a 
consolidation  of  all  other  local  car  interests.  Half 
the  proceeds  of  the  bond  issue  will  be  used  to  pay 
bondholders  of  the  absorbed  companies,  and  the  rest 
will  be  turned  into  the  treasury  of  the  company  for 
operatmg  the  consolidated  system. 


CALENDARS. 


N.  W.  Ayer  &  Son  of  Philadelphia,  the  well- 
known  newspaper  and  magazine  advertising  firm, 
is  sending  to  its  friends  and  customers  a  large  dis- 
play wall  calendar  for  1901. 

The  Philip  Carey  Manufacturing  company,  Lock- 
land,  Ohio,  manufacturer  of  Carey's  magnesia  flex- 
ible cement  roofing,  has  issued  a  wall  calendar 
which  bears  a  highly  colored  design,  illustrating 
the  use  of  the  company's  products. 

A  unique  subject  has  been  chosen  by  Kurz  & 
Root,  consulting  electrical  engineers  of  Appleton, 
Wis.,  to  illustrate  a  neat  calendar  which  they  are 
sending  to  their  friends.  It  represents  the  lighting 
plant  installed  at  Appleton  in  October,  1S82,  which 
was  the  first  incandescent-light  central  station  in 
the  world.  The  equipment  included  a  250-light,  16- 
candlepower,  Edison  K  dynamo,  and  the, first  su- 
perintendent and  electrician  was  William  *D.  Kurz 
of    Appleton. 

PUBLICATIONS. 

The  Western  Electric  company  has  recently  is- 
sued a  bulletin  describing  in  detail  its  new  series 
alternating  enclosed-arc  lighting  system. 

Beginning  with  the  new  year,  Cassier's  Magazine 
has  commenced  the  issue  of  a  ''library  edition,"  the 
magazine  being  bound  in  substantial  and  attractive 
cloth  covers.  This  edition  will  hereafter  be  a  reg- 
ular monthly  feature  and  is  especially  designed  for 
the  use  of  libraries,  reading  rooms,   etc. 

Part  I.  of  a  paper  on  electric  furnaces  has  been 
issued  in  pamphlet  form  by  the  author,  Professor 
Luigi  Belloc.  mspector  of  industries,  of  Rome, 
Italy.  The  treatise,  which  is  printed  in  Italian, 
gives  a  historical  treatise  of  the  development  of 
electric  furnaces  up  to  1S86,  several  of  the  different 
types  described  being  illustrated. 

Emile  Mertz,  manufacturer  of  machinery  of  Basle, 
Switzerland,  has  issued  a  comprehensive  catalogue, 
in  French,  describing  and  illustratin.g  his  direct- 
connected,  upright,  electrical  generating  sets  for 
continuous  current,  moisteners  for  textile  fac- 
tories, high-pressure  and  centrifugal  pumps,  ven- 
tilators  and  the   Mertz   gas-lighting   system. 

The  report  of  the  Street  Railway  Commission 
to  the  Chicago  City  Council,  which  was  submitted 
in  December  last,  has  been  issued  in  pamphlet  form. 
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It  makes  a  book  of  136  pages,  and  besides  the  actual 
report  of  the  commission  and  the  street-railway 
bill  recommended  contains  in  an  appendix  several 
letters,  addresses,  editorials,  etc.,  bearing  on  dif- 
ferent phases  of  the  street-railway  question  in  Chi- 
cago and   other  cities. 

The  English  Electric  Manufacturing  company  of 
Preston.  Lancashire.  England,  has  published,  in 
pamphlet  form,  a  reprint  from  the  Tramway  and 
Railway  World  of  an  article  describing  the  cor- 
poration's large  new  factory  at  Preston.  The  ar- 
ticle is  quite  extensive  and  is  very  well  illustrated 
by  views- of  the  new  plant.  The  contractors  for  the 
works  and  the  present  sole  selling  agents  for  the 
company  are  Dick,    Kerr  &  Co.  of  London. 


SOCIETIES  AND  SCHOOLS. 

The  twenty-second  annual  convention  of  the 
Michigan  Engineering  society  was  held  at  Ann 
Arbor.  Mich.,  on  January  Sth,  gth  and  loth.  Among 
the  papers  read  was  one  by  W.  W.  Brigden  of 
Battle  Creek.  Mich.,  on  "Electrolysis." 

The  November  bulletin  of  Purdue  University, 
Lafayette,  Ind..  contains  the  annual  reports  of  the 
president  and  other  officers  of  the  institution  for 
the  school  year  iSpg-igoo.  In  his  report  on  the 
year's  work  in  scientific  and  technical  research 
President  Stone  speaks  of  the  extensive  tests  re- 
lating to  arc-light  photometry  conducted  in  the 
electrical-engineering  department  by  a  committee 
of  the  National  Electric  Light  association,  of  which 
Professor  Goldsborough  is  a  member. 


MISCELLANEOUS. 


The  Anheuser-Busch  Brewing  association  of  St. 
Louis  is  planning  to  equip  its  brewery  with  a 
complete  outfit  of  electric  motors  and  a  new  power 
plant  will  be  put  in.  The  engineering  contract  has 
been  awarded  to  Ruebel"  &  Humphrey,  electrical 
engineers  of  St.  Louis. 


TRADE  NEWS. 


The  Advance  Electric  company  has  been  incorpo- 
rated at  Indianapolis.  Ind..  with  a  capital  stock  of 
$5,000. 

The  Standard  Electric  company  of  Cincinnati, 
dealer  in  electrical  supplies,  has  removed  to  more 
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modern  and  commodious  warerooms  at  113  West 
Third  street.,  in  order  to  handle  its  increased  busi- 
ness. 

The  Edison  Electric  company  of  Chicago  has  been 
incorporated,  to  do  a  general  electrical  supply, 
construction  and  manufacturing  business,  by  John 
J.  Edison,  William  M.  Mecham  and  G.  A.  Harter. 
The    capital   is   $2,500. 

Jos.  H.  Williamson,  business  manager  of  the  Vien- 
not  Advertising  Agency  of  Philadelphia,  has 
found  it  necessary'  for  the  better  convenience  of 
his  clients  and  friends  to  be  more  centrally  lo- 
cated, and  has  removed  his  New  York  office  from 
127  Duanc  street  to  room  719  Temple  court,  W'here 
he  will  be  pleased  to  meet  his  acquaintances. 

After  six  months'  negotiations  the  Pratt  &  Whit- 
ney company  of  Hartford,  Conn.,  has  passed  into 
the  hands  of  the  Niles-Bement-Pond  company 
of  New  York,  which  has  plants  in  Ohio,  Penn- 
sylvania and  New  Jersey.  The  Pratt  &  Whit- 
ney company  will  continue  as  a  distinct  and  separate 
organization.  That  company  manufactures  a  line 
of  small  machinery,  while  the  specialty  of  the  Niles- 
Bement-Pond  company   is   heavy   machinery. 

The  American  Bridge  company  announces  the 
following  appointments:  E.  W.  Stearns  has  been 
appointed  manager  of  the  East  Berlin  (Conn.) 
plant.  Frank  S.  Moore  has  been  appointed  man- 
ager of  the  Lafayette  (Ind.)  plant.  All  the  Pitts- 
burg plants  have  been  consolidated  into  one,  with 
J.  AV.  Walker  as  manager.  C.  A.  Billings  has  been 
appointed  assistant  treasurer  for  the  New  York 
district  and  H.  W.  Post  has  been  made  manager 
of  the   Post  &  McCord  plant. 

With  the  beginning  of  the  new  century,  the 
Sprague  Electric  company  opened  another  branch 
office,  to  facilitate  the  handling  of  its  constantly 
increasing  business  in  the  South.  The  new  office 
is  located  in  Baltimore,  in  the  Guardian  Trust 
building,  on  the  corner  of  Calvert  and  German 
streets.  The  Baltimore  ofHce  will  enable  the  com- 
pany to  keep  in  closer  touch  with  the  large  amount 
of  government  work  constantly  being  done  and 
also  to  handle  more  conveniently  the  increasing 
demand  for  its  various  products  throughout  the 
South.  The  manager  of  the  new  office  is  W.  H.  A. 
Davidson,  who  goes  there  from  the  New  York 
office,  where  he  has  been  for  many  years.  The 
products    of    the    Sprague    Electric    company   have 
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long  stood  the  test  of  actual  service  uiKlcr  exacting 
conditions  and  liave  talien  a  front  rank  in  tlieir 
respective  classes.  Tlie  personnel  of  tlic  company, 
in  its  executive  departments,  guarantees  fair  deal- 
ing and   reasonable  prices. 


BUSINESS. 


In  the  January  issue  of  Graphite,  published  by  the 
Josepli  Dixon  Crucible  company  of  Jersey  City, 
N.  J.,  is  given  a  short  account  of  the  growth  of  the 
graphite  industry. 

Daily  trains  to  St.  Paul,  Minneapolis,  Ashland, 
Duluth  and  the  Northwest  leave  Chicago  from  the 
Central  station.  Twelfth  street  and  Park  Row 
(Lake  Front),  via  the  Wisconsin  Central  railway. 
The  nearest  ticket  agent  or  James  C.  Pond,  gen- 
eral passenger  agent  of  the  company,  Milwaukee, 
Wis.,  can  furnish  complete  information  in  regard 
to  the  trains. 

The  Incandescent  Electric  Light  Manipulator 
company  of  Boston  says  that  since  the  announce- 
ment was  made  that  it  had  been  awarded  a  medal 
at  the  Paris  Exposition  it  has  received  so  many 
inquiries  about  its  manipulators  and  adjusters  from 
all  over  the  country  that  steps  are  now  being  taken 
to  secure  agents  to  represent  the  company  in  every 
large   city  in  the  United  States. 

The  Central  Electric  company,  Chicago,  an- 
nounces a  constantly  increasing  business  in  its  popu- 
lar I  X  L  brand  weatherproof  wire.  The  company 
states  that  one  of  its  largest  customers  recently 
tested  four  of  the  leading  weatherproof  wires,  the 
I  X  L  brand  standing  at  the  head  of  the  list,  and 
the  customer  selected  it  as  his  standard.  The 
Central  Electric  company  is  also  prepared  to  fur- 
nish weatherproof  aluminum  wire  and  solicits  in- 
quiries relating  to  the  same.  While  aluminum 
cables  have  been  used  in  western  waterpower 
plants  for  several  years,  it  is  said  they  did  not  give 
entire  satisfaction  until  recently,  owing  to  the  fact 
that  several  years  ago  alloy  was  employed  in  the 
manufacture  of  aluminum  wire,  which  proved  un- 
satisfactory. The  Central  company  states  that  it 
is  not  only  prepared  to  furnish  anything  in  the 
line  of  aluminum  wire,  which  is  thoroughly  tested 
before  shiooed,  but  it  also  guarantees  it  to  be 
entirely  satisfactory.  The  company  has  sold  alumi- 
num wire  to  some  of  the  largest  street-railway 
companies. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


Brake.     Edwin    P.    Car- 
I.     Application  filed  Sep- 


665.404.  Electromagnetic 
penter.  Pawtucket.  R. 
tember   9,    1899. 

A  vertically  disposed  bar  of  soft  iron  has  a  slotted  upper 
end,  with  a  pin  passing  throueh  the  slot  and  securing  the 
bar  to  a  bracket  carried  by  the  truck.  A  brakeshoe  is 
swiveled  to  the  lower  end,  and  a  spring  exerts  an  upward 
tension  on  the  bar  which  carries  a  magnet  coil. 

665.421.  Machine  for  Restoring  Insulated  Wire. 
James  B.  Fleming.  Detroit.  Mich.  Application 
filed   January   15,    1900. 

The  stripping  device  consists  of  a  pair  of  scrapers,  one 
arranged  to  receive  the  wire  on  its  upper  edge  and  the 
other  on  its  lower  edge.  For  winding  the  tape  the  driving 
means  are  operated  by  the  running  wire.  Means  are  pro- 
vided for  moving  the  winding  device  independent  of  the 
driving  means. 

665.422.  Globe  Holder  for  Arc  Lamps.  Richard 
Fleming,  Lynn.  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed    September  25,    1899. 

A  globe  support  has  a  socket  for  the  negative  electrode 
provided  with  an  air-tight  joint  for  the  bottom  of  the  globe, 
with  an  adjusting  nut  on  the  periphery  of  the  support.  Sym- 
metrically arranged  clamping  toes  are  carried  by  the  nut 
banging  in  lines  to  clear  the  globe  when  the  nut  is  raised. 
An  inclined  wall  on  the  globe  holder  deflects  the  clamping 
loes  into  engagement  with  the  globe  when  the  nut  is 
lowered. 

665.423.  Electromagnetic  Cut-out.     Richard  Flem- 
.  ing.  Lynn,  Mass..  assignor  to  the  General  Elec- 
tric company  of  New  York.     Application  filed 
November  24,  1899. 

The  fixed  and  movable  members  are  formed  of  sheet 
metal,  one  being  provided  with  a  number  of  punched 
tongues  engaging  corresponding  slots  in  the  other  so  as  to 
form  a  loose  hinge  joint.  A  spring  connects  the  parts 
and  has  its  connecting  points  symmetrically  related  with 
respect  to  the  pivotal  connections. 

665.426.  Art  of  Obtaining  Chlorates  by  Electroly- 
sis. William  T.  Gibbs.  Buckingham,  Canada, 
assignor  to  the  National  Electrolytic  company 
of  New  York.  Application  filed  September  9, 
1895. 

This  patent  covers  the  process  of  obtaining  chlorates 
from  the  chlorides  of  alkaline  or  alkaline-earih  metals 
which  consists  in  subjecting  the  chloride  in  solution  while 
fiowing  continuously  through  a  cell  to  the  action  of  an 
electric  current  between  two  electrodes  in  close  proximity 
and  insulated  from  each  other,  but  otherwise  separated 
only  by  the  liquid,  the  density  of  the  current  used  being 
such  as  to  maintain  the  solution  in  the  cell  at  a  tempera- 
ture suitable  for  decomposing  hypochlorites. 

665.427.  Electrolytic  Apparatus.  William  T.  Gibbs, 
Buckingham,  Canada,  assignor  to  the  National 
Electrolytic  company  of  New  York.  Original 
application  filed  September  9.  1895.  Divided 
and  this  application  filed   October  8.    1900. 

This  is  an  electrolytic  cell  in  which  one  of  the  cell  walls 
is  of  metal  subject  to  disruption  in  the  presence  of  chlor- 
ine, interiorly  faced  with  a  substance  substantially  re- 
sistant to  the  action  of  chlorine.  This  constitntes  one 
electrode  and    is  connected  with  the  positive  pole  of  a 
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source  of  electricity.  The  other  electrode  consists  of  ver- 
tical wires  or  rods  of  suitable  metal  properly  supported  in 
the  cell . 

665,428.  Railway  Switch  and  Signal-controlling 
Mechanism.  John  E.  Gillmor,  Jersey  City, 
N.  J.     Application  filed  August  20,  1900. 

In  this  switch-point  operating  device  there  is  mechan- 
ism for  moving  the  switch  points  in  opposite  directions. 
A  control  station  has  an  independent  connection  between 
it  and  a  mechanism  for  moving  the  points  in  each  direc- 
tion. A  detector  rod  operates  independently  of  the  switch 
points  and  is  adapted  to  engage  the  rolling  stock  when  at 
an  intermediate  point  of  adjustment.  Switching  devices 
conlrolled  by  the  detector  rod  establish  one  of  the  con- 
nections between  the  control-station  and  point-moving 
mechanism  when  at  each  extreme  of  its  movement. 


No.  665,486. 

665.437.  Fluid  Pressure  Regulator.  Edward  M. 
Hewlett,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  November  22,   1899. 

The  claims  describe  a  pressure  governor  comprising  an 
electric  motor  for  raising  the  pressure,  a  pressure- 
operated  circuit-closer  in  the  motor  circuit,  a  by-pass  of 
low  resistance  around  the  circuit-closer  contacts  when 
closed,  and  means  for  opening  the  two  branches  through 
the  circuit-closer  and  by-pass  in  sequence  10  prevent 
arcing. 

665.449.  Brush  Carrier.  Carl  W.  Larson,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Oc- 
tober 23,   1899. 

The  brush  carrier  is  provided  with  slots  concentric  with 
the  armature,  with  supports  secured  in  a  fixed  portion  of 
the  machine  and  engaging  in  the  concentric  slots.  Brushes 
are  carried  in  continuous  engagement  with  the  commu- 
tator, and  means  are  provided  whereby  the  reversal  of  the 
armature  causes  the  brush  carrier  to  be  moved  in  a  direc- 
tion opposite  to  the  reversed  direction  of  the  movement 
of  the  armature,  to  reverse  the  lead  of  the  brushes. 

665.450.  Electric  Brake  for  Vehicles.  Joseph  N. 
Mahoney.  New  York,  N,  Y.,  assignor  to  Price, 
Darling  &  Co.,  New  York.  N.  Y.  Application 
filed   February    12.   1900. 

The  electromagnetic  brake-operating  apparatus  has  mul- 
tiple windings.  Means  are  provided  for  opening  the  circuit 
between  the  motor  and  the  source  of  power,  including  the 
windings  of  the  brake-operating  apparatus  in  the  circuit 
of  the  source,  and  exciting  (he  field  of  the  motor  so  that 
it  will  operate  as  a  generator.  An  electrically  actuated 
relay  in  the  motor  circuit  then  runs  as  a  generator,  oper- 
ating to    transfer    ihe    windings  of   the    brake-operating 


apparatus   from  the  circuit   of  the    source   to    the  motor 
circuit. 

665,459-  Lamp  Terminal.  George  B.  Painter. 
Schenectady.  N.  Y..  assignor  to  the  General 
Electric  company   of  New   York.     Application 

filed  June   20,    1S98. 

A  center  contact  for  lamp  bases  is  described,  which 
consists  of  a  ^heet-metal  strip  doubled  upon  itself,  one 
end  of  the  contact  being  closed  and  having  an  inward  de- 
pression for  the  reception  of  solder  and  a  perforation 
through  the  depressed  portion  for  the  recpption  of  the 
lead-in  wirCi  and  the  other  end  of  thf  contact  being  open 
and  the  adjacent  parts  flared  outwardly,  whereby  the  con- 
tact can  be  anchored  in  the  insulating  material  of  a  lamp 
base. 

665.486.  Dynamo-electric  Machine.  Elihu  Thom- 
son. Swampscott,  Mass..  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Applica- 
tion  filed   October  25.   igoo. 

This  generator  comprises  two  relatively  rotating  mem- 
bers, one  of  which  is  provided  with  commutator  brushes, 
the  other  member  having  a  commuta'or  co-operating  with 
the  brushes,  and  a  winding  connected  to  the  commutator 
the  segments  of  which  are  so  spaced  with  reference  to  the 
points  of  connection  to  the  winding  as  to  cause  a  periodic 
shifting  of  the  diameter  of  commutation .     (See  cut. ) 

665.492.  Electric  Switch.  Charles  L.  White  and 
Frank  W.  Cole,  Chicago,  111.  Application  filed 
March   30.    1899. 

The  switch  arm  is  adapted  to  make  and  break  an  elec- 
tric circuit.  A  linear  break  spring  is  adapted  to  move 
the  switch  arm  to  an  inoperative  position,  and  a  linear 
return  spring  to  return  the  switch  arm  to  its  operative 
position,  the  springs  being  placed  substantially  side  by 
side,  A  movable  part  when  actuated  renders  the  return 
spring  inoperative,  and  a  holding  device  retains  the 
switch  arm.  the  parts  being  so  disposed  that  the  holdine 
device  is  released  after  the  return  spring  is  rendered 
inoperative. 

665,494.  Lamp  Socket.  Herbert  C.  Wirt,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  July 
9,  1898. 

A  metallic  strip  secured  at  its  outer  end  to  the  base  is 
adapted  to  receive  a  binding  screw,  and  to  engage  with 
its  inner  end  a  lamp  terminal.  Portions  of  the  strip  are 
partially  cut  away  and  bent  to  an  angle  with  the  strip  to 
form  lues  adjacent  to  the  binding  screw,  which  prevent 
the  lead-wires  from  being  twisted  or  squeezed  from  be- 
neath the  binding  screw  and  into  contact  with  other  con- 
ductors secured  to  the  base,  when  the  binding  screw 
compresses  the  wire. 

665.514.  Electric  Switch.  William  Ely,  Provi- 
dence, R.  L     Application  filed  August  13,  1898. 

A  disk  is  secured  upon  a  holding  shaft  and  provided 
with  the  engaging  shoulders  located  at  about  a  quadrant 
with  each  other,  and  also  provided  with  means  adapted  to 
receive  the  impact  of  the  aciuating  member  when  the  lat- 
ter is  moved  in  the  direction  to  withdraw  the  contact 
blade  from  the  contact  brushes.  The  actuating  member 
is  provided  with  a  pawl-disengaging  device,  with  the  op- 
posite spring- con  trolled  pawls  projecting  outward  from 
the  base  plate,  and  with  the  extensions  adapted  for  the 
engagement  therewith  of  the  disengaging  means  of  the 
actuating  member.    The  connecting  spring  is  secured  at 
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one  end  to  the  actuating  member  and  at  the  other  to  the 
disk  at  a  point  located  at  the  opposite  side  of  the  axis  of 
the  shaft  from  that  of  the  shoulder  of  the  disk,  which  by 
its  eDBagement  with  the  shoulder  of  the  pawl  serves  to 
hold  the  coDtact  blade  id  its  diseogaged  posilioa. 

665.539.  Means  for  Generating  Electricity  from 
Axles  of  Locomotive  Trucks.  Morris  Mos- 
kowitz,  New  York,  N.  Y.  Application  filed 
March  13.  1900. 

A  fixed  platform  is  placed  at  the  front  of  the  locomotive 
aod  above  a  swing  truck.  A  generator  is  arranged  on  the 
platform  and  has  a  lateral  circular  motion  controlled  by 
the  corresponding  motion  of  the  truck  about  its  center 
bearing.    The  generator  is  belted  to  the  truck  axle. 

665.540.  Means  for  Generating  Electricity  from 
Car-wheel  Axles.  Morris  Moskowitz.  New 
York.  N.  Y.     Application  filed  March  13.  1900. 

A  pivoted  or  swing  truck  of  a  railway  car  carries  a  fixed 
platform  suspended  on  brackets  from  the  body  of  the  car. 
A  second  platform  is  movably  arranged  upon  it.  A  pair 
of  arc-shaped  channels  are  cut  in  each  platform  concen- 
tric with  the  pivotal  center  of  the  truck,  and  ball  bearings 
or  travelers  are  placed  in  the  channels.  A  dynamo  is 
carried  on  the  movable  platform  and  is  driven  from  the 
axle.     (See  cut.) 

665.541.  Electric-lighting  System.  Morris  Mos- 
kowitz, New  York,  N.  Y.  Application  filed 
April   13,    1900. 

In  this  system  a  battery  is  installed  in  connection  with 
a  dynamo  subject  to  reversal  of  armature  rotation.  A 
relay  is  in  circuit  with  the  battery.  An  automatic  pole- 
changing  device  is  in  circuit  with  the  brush  terminals  of 
the  dynamo  or  generator,  comprising  a  solenoid  coil  in 
circuit  with  the  relay,  a  plunger  extending  into  the  coil, 
and  movable  upwardly  therein,  when  the  solenoid  coil  is 
energized  from  the  relay,  but  movable  downwardly  by 
gravity  when  the  solenoid  coil  is  thrown  out  of  circuit  by 
the  action  of  the  relay.  Contact  devices  are  connected 
with  the  plunger,  the  contact  devices  being  of  constant 
polarity,  and  arranged  in  circuit  with  the  main  circuit. 

665. 54S.  Telephonic  System.  Leon  W.  Pullen, 
Camden,  N.  J.     Application  filed  May  23,  1899. 

Two  or  more  stations  have  a  signal  wire  and  a  line 
wire  extending  between  them  with  means  for  supplying 
current  to  the  talking  and  signal  wire.  A  signal  bell  of 
low  resistance  is  permanently  in  circuit  between  the  sig- 
nal wire  and  line  wire  at  each  of  the  stations,  and  a  re- 
ceiver and  a  transmitter  of  relatively  high  resistance  are 
in  series  with  the  bell  between  the  talking  or  line  wire  and 
the  signal  wire  at  each  of  the  stations.  Suitable  means 
are  provided  for  independently  short-circuiting  the  trans- 
milter  and  receiver  at  each  station  while  maintaining  them 
in  series  with  the  bell  whereby  the  resistance  of  these 
instruments  shall  be  eliminated  from  the  wire  when  sig- 
naling. 


No.  665,540. 

^5'573-  Transformer.  Walter  S.  Moody  and  Will- 
iam L.  R.  Emmet,  Schenectady,  N.  Y., assignors 
to  the  General  Electric  company  of  New  York. 
Application  filed  October  26.  1900. 

The  windings  are  placed  in  a  heat-conducting  casing 
containing  a  fluid  for  conveying  heat.  There  is  an  aque- 
duct for  absorbing  heat  direct  by  eonduction  from  the 
windings  extending  out  into  the  coil  for  absorbing  the  heat 
that  the  latter  conveys  from  the  core  and  the  parts  of  the 
windings  extending  outside  the  core,  and  another  aque- 
duct is  provided  surrounded  by  the  cooling  fluid  and 
co-operating  with  the  heat-conducting  casing  to  absorb 
the  heat  conveyed  by  the  fluid  from  the  core  and  from  the 
parts  of  the  windings  which  extend  into  the  oil.    (See  cut.) 

665,582.  Lamp  Socket.  Howard  R.  Sargent,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Au- 
gust 14,  1900. 

A  metallic  cap  covers  the  end  of  the  insulating  base 
and  has  an  opening  for  the  circuit  wires  in  its  crown.  An 
annular  yoke  is  secured  in  the  crown  of  the  cap  beneath 
the  opening,  and  provided  with  arms  extending  within  the 
interior  of  the  cap.  An  insulating  lining  protects  the 
cap  from  live  contacts  and  is  retained  by  the  arms  within 
the  cap  and  provided  with  a  hole  for  the  circuit  wires. 

665,586.  Direct-current  Dynamo-electric  Machine. 
Wilhelni  V.  Siemens  and  August  Rotth.  Ber- 
lin, Germany,  assignor  to  the  Siemens  &  Halske 
Electric  company  of  America.  Chicago,  111. 
Application  filed  January  6,  1900. 

A  drum  armature  has  longitudinally  extending  slots  con- 
taining the  armature  coils.  A  core  has  an  auxiliary  field 
winding  adapted  to  decrease  the  effects  of  armature  reac- 
tion, the  core  having  two  tegs  separated  from  one  another 
a  distance  equ^I  to  a  multiple  of  the  distance  between  the 
individual  teeth  of  the  armature. 

665,609.  Electrical  Battery.  Charles  B.  de  La- 
marrc.  Biloxi,  Miss.  Application  filed  August 
15.   1900. 

This  battery  comprises  a  jar  containing  a  positive  and 
negative  electrode,  a  porous  cup  and  a  hollow  carbon 
electrode  in  the  cup.  The  negative  electrode  is  porous 
and  has  an  opening  extending  longitudinally  of  its  side 
with  a  closing  cover.  The  jar,  cup  and  carbon  electrode 
have  chemica'  solutions  or  compounds  therein  for  setting 
up  an  electrolytical  diffusion  and  reaction. 

665,625.  Primary  Battery.  Harry  S.  Amwake. 
Camden,  N.  J.,  assignor  of  one-half  to  Joseph 
H.  Wilson,  and  Abraham  M.  Geisingcr,  Phila- 
delphia, Pa.     Application  filed  March  2.  1900. 

A  case  has  copper  connecting  strips  on  two  opposite 
walls  and  a  number  of  porous  carbon  cups  within  it.  The 
cups  are  adapted  to  be  readily  removed  from  the  case, 
and  provided  with  proper  insijlatjon  and  means  for  mak- 


ing contact  with  one  of  the  copper  strips.  The  carbon 
cups  contain  zinc  plates  and  an  electrolyte,  the  zinc  plates 
being  properly  insulated  and  adapted  to  be  readily  re- 
moved from  the  cups,  and  provided  with  means  for  mak- 
ing contact  with  the  other  of  the  copper  strips.  The 
porous  carbon  cups  are  surrounded  on  their  outsides  with 
an  electrolyte  dissimilar  to  the  one  within  the  cups, 

665,636.  Electric  Cable.  Robert  K.  Gray,  London. 
England.     Application   filed   May  23,    1900. 

Longitudinal  ribs  are  formed  upon  the  insulating  coat- 
ing around  the  conductor,  and  another  insulating  coating 
of  plastic  or  semiplastic  material  provided,  which  is  pre- 
vented from  displacement  by  means  of  the  ribs. 

665.639.  Telephone  Transmitter.  Takeo  Iwata,  To- 
kio,  Japan.     Application  filed  October  25,  1S99. 

A  set  of  microphones  are  arranged,  one  on  each  side  of 
the  principal  diaphragm,  and  each  consists  of  a  carbon 
cup  containing  a  loose  mass  of  granular  carbon,  with  its 
open  end  opposite  to  the  respective  sides  of  the  dia- 
phragm, on  which  the  mass  of  carbon  exerts  a  pressure. 
A  membrane  is  interposed  between  the  mouthpiece  and 
the  front  end  of  the  microphones. 

665,664.  System  for  Heating  Conductors  of  the 
Second  Class.  Carl  D.  Raab,  Kaiserslautern, 
Germany.     Application  filed  April  30,  igoo. 

Connections  for  the  heater  with  the  conductors  of  the 
first  and  second  classes  and  a  neutral  conductor  of  the 
supply  circuit  are  such  that  the  potential  at  the  heater 
terminals  decreases  as  the  resistance  of  the  second-class 
conductor  decreases, 

665,667.  Electrical  Measuring  Instrument.  Llew- 
elyn B.  Atkinson,  Cardiff,  England.  Appli- 
cation filed  June  8,  1900. 

This  device  consists  of  a  hydrometer  float  in  a  trans- 
parent tube,  adapted  to  indicate  by  its  point  of  flotation  the 
current  passing  in  a  surrounding  coil.  A  metal  tube  pro- 
tects the  transparent  tube,  having  a  slot  and  a  scale 
attached  for  reading  the  height  of  flotation  of  the  hydrom- 
eter. An  adjusting  set  screw  is  set  in  the  bottom  of  the 
metal  tube.  A  flange  on  the  metal  tube  is  attached  to  a 
bracket  adapted  to  be  secured  to  a  vertical  board.  A  metal 
shell  on  the  bracket  surrounds  the  current  coil.  Swivel 
connections  are  made  from  the  ends  of  the  coil  to  its  ter- 
minals. A  cap  fits  in  the  top  of  the  shell  to  cover  and  pro- 
tect the  top  of  the  coil  and  the  top  of  the  inner  glass  tube. 
Means  are  provided  for  compensation  of  readings  for 
variable   temperature, 


NO.    665,573. 

665,676.  Junction  Box  for  Electrical  Conductors. 
Edwin  T.  Greenfield,  New  Y'ork,  N.  Y.  Ap- 
plication filed  July  9,   1900. 

This  is  a  two-part  junction  box,  one  part  of  which  is  pro- 
vided with  a  number  of  openings  and  a  series  of  half-necks, 
the  other  with  a  neck  for  supporting  the  fixture  canopy 
and  a  corresponding  series  of  half-necks.  A  thin  false 
bottom  is  placed  adjacent  to  the  first-named  part  and  a 
number  of  detachable  disks  or  cups  are  adapted  to  close 
the  ends  of    the  necks. 

665,679.  Electric  Battery.  Robert  E.  Hall,  Bridge- 
port, Conn.,  assignor  to  the  Waterbury  Battery 
company,  Waterbury,  Conn.  Application  filed 
December  15,  1899. 

The  cell  comprises  a  box  holding  oxide  of  copper  in  the 
form  of  copper  scale,  the  box  having  two  opposite  sides 
made  of  solid  glass  and  the  other  two  opposite  sides  made 
of  a  pervious  material. 

665,704,  Electric  Furnace.  George  S.  Strong.  New 
York,  N.  Y.     Application  filed  April  4,  1896. 

The  construction  is  such  as  to  exclude  air  from  the  fur- 
nace when  in  operation.  The  furnace  is  heated  inter- 
nally by  the  electric  arc.  Means  are  provided  for  heating 
an  air  muffle  independently,  and  a  conduit  leads  from  the 
interior  to  the  enveloping  muffle  whereby  gases  generated 
in  the  electrically  heated  furnace  are  led  to  the  envel- 
oping furnace  and  used  for  heating  it.     {See  cut.) 

665,717.  Apparatus  for  Melting  Iridium.  Gyulo 
Armeny,  New  York,  N.  Y.,  and  William  C. 
Marion.  Arlington,  N.  J.  Application  filed 
November  15,  1900. 

A  metallic  plate  is  attached  to  the  top  of  a  supporting 
table,  a  second  metallic  plate  being  attached  to  the  under 
side  of  the  table  and  connected  with  the  first.  One  of 
the  plates  is  connected  with  one  pole  of  a  source  of  elec- 
tricity. A  metallic  clamp  is  attached  to  the  lop  plate 
and  provided  wiih  a  clamping  screw  and  holds  a  carbon 
plate  provided  with  a  number  of  depressions  for  receiving 
iridium  in  small  quantities.  A  movable  electrode  is  pro- 
vided with  a  handle  and  connected  with  the  opposite  pole, 
and  adapted  to  be  passed  over  the  carbon  plate  for  melting 
the  iridium  in  the  depressions. 

665,734.  Type-printing  Telegraph.  Adolf  Franke, 
Berlin,  Germany.  Application  filed  January  18, 
1899. 

A  shaft  carries  a  type  wheel  and  an  escapement  wheel. 
Electromagnetic  means  operate  the  escapement  wheel  to 
rotate  it.  A  circuit  includes  the  electromagnetic  means 
and  the  contact  device.  A  resilient  flexible  coupling  de- 
vice is  placed  intermediate  the  shaft  and  the  contact  de- 
vice, whereby  the  escapement  wheel  and  the  type  wheel 
mav  have  a  movement  relative  to  the  contact  device  after 
the' latter  is  stopped,  and  the  contact  device  when  released 
will  be  returned  to  its  normal  position  relative  to  the  shaft 
and  type  wheel. 


665,782.  Primary  Battery.  Henry  K.  Hess.  Phila- 
delphia, Pa.,  assignor  to  Herman  J.  Dcrcum, 
trustee.  Philadelphia,  Pa.  Application  filed  Jan- 
uary II,  1899. 

The  cell  contains  a  series  of  porous  partition  plates 
forming  two  sets  of  compartments.  A  molded  non- 
conducting cup  is  mounted  under  the  partitions,  and 
grooved  non-conducting  end  pieces  in  alternate  spaces, 
with  zinc  plates  adapted  to  the  grooved  end  pieces  and  a 
conductor  mounted  in  the  non-conducting  cup  on  which 
the  several  zinc  plates  rest. 

665. 7S3.  Process  of  Regenerating  Spent  Elements 
of  Primary  Batteries.  Henry  K.  Hess.  Phila- 
delphia, Pa.,  assignor  to  Herman  J.  Dercum, 
trustee,  Philadelphia.  Pa.  Application  filed 
July  13,  1899. 

The  process  consists  in  simultaneously  regenerating 
acid  solutions  of  zinc  sulphate  and  of  chromium  sulphate 
by  separating  the  two  liquids  by  means  of  a  porous  parti- 
tion in  such  a  way  that  the  zinc  sulphate  remains  in  the 
cathode  compartment  and  the  chromium  sulphate  in  the 
anode  compartment,  the  anode  being  insoluble  in  the 
anode  solution  and  subjecting  the  two  solutions  to  the  ac- 
tion of  an  electric  current  which  enters  the  chromium  sul- 
phate and  passes  out  of  the  zinc  sulphate,  whereby  the 
zinc  is  precipitated  from  the  zinc  sulphate  upon  a  cathode 
which  will  protect  it  from  chemical  action  v/ith  the  solu- 
tions present  and  the  chromium  sulphate  is  reoxidized  to 
chromic  acid  and  sulphuric  acid, 

665,784.  Apparatus  for  Regenerating  Spent  Ele- 
ments of  Primary  Batteries.  Henry  K.  Hess, 
Philadelphia,  Pa.,  assignor  to  Herman  J.  Der- 
cum. trustee,  Philadelphia,  Pa.  Application 
filed  August  9,  1899. 

A  series  of  containers  each  holds  a  porous  vessel  which 
contains  a  lead  anode.  Mercury  is  held  in  trays  within 
the  containers,  and  makes  contact  with  electrical  con- 
ductors. Inlet  pipes  communicate  with  the  porous  vessels 
and  with  the  containers.  Feed  and  discharge  pipes  are 
placed  at  the  side  of  the  series  of  containers,  one  pipe 
connecting  with  the  several  containers,  the  other  pipe 
connecting  with  the  several  porous  vessels,  the  pipes 
being  insulated  in  such  a  manner  that  there  will  be  no 
electrical  connection  between  the  several  containers 
through  the  pipes. 

665,788.  Attachment  for  .Telephones.  David  Laing 
and  George  M.  Ferry,  Duquesne,  Pa.  Applica- 
tion filed  May  2,  1900, 

A  clip  has  a  knuckle  projecting  outwardly  and  an  arm 
hinged  to  the  knuckle.  A  socket  has  telescopic  connec- 
tionwith  the  arm  and  a  yoke  projects  outwardly  from  a 
sleeve  located  parallel  with  the  socket  and  is  adapted  to 
be  connected  to  a  telephone  transmitter,  A  receiver  sup- 
port adjustably  secured  in  the  sleeve  is  adapted  to  rest 
upon  one  side  or  the  other  of  the  yoke,  the  support  carry- 
ing a  receiver  thereon. 


NO.    665.704. 

665,798.  Electrical  Measuring  Instrument.  Camillo 
Olivetti,  Ivrea,  Italy.  Application  filed  August 
9,   1900. 

A  core  wound  by  the  line  wire  and  provided  with  a" 
cylindrical  channel  formed  eccentrically  to  the  axis  of  the 
core  surrounds  a  rotatable  shaft  arranged  centrally  within 
the  channel  and  having  fixed  upon  it  two  radial  magnetic 
wings  that  project  at  their  outer  edges  into  close  proximity 
to  the  cylindrical  wall  of  the  channel.  A  semicircular 
plug  is  disposed  in  the  channel  to  one  side  of  the  shaft, 
and  provided  at  one  end  with  a  disk  fitted  airtight  in  one 
end  of  the  channel  and  at  its  other  end  with  an  snnular 
enlargement  fitted  airtight  to  the  end  of  the  core  and  pro- 
vided with  a  semicircular  aperture,. a  semicircular  washer 
closing  the  aperture.  A  pointer  or  index  is  fitted  to  rotate 
with  the  shaft,  and  means  are  provided  for  returning  the 
pointer  or  index  to  normal  position. 

665,810.  Apparatus  for  Generating  Electricity.  Jo- 
seph Stretch,  East  Orange,  N.  J.  Application 
filed   May  21,    1900. 

An  endless  platform  is  mounted  upon  an  endless  track 
and  carries  generators  mounted  upon  it  which  are  geared 
to  the  axles  of  the  platform. 

665,827.  Manufacture  of  Storage-battery  Plates. 
John  L.  Creveling,  New  York,  N.  Y.  Appli- 
cation filed  May  23,   1900. 

This  patent  covers  the  process  of  producing  a  porous 
plate,  which  consists  in  spraying  molten  metal  through  an 
oxidizing  fiame  against  a  collector,  thereby  oxidizing  the 
surface  of  the  metal  wherever  exposed,  and  in  regulating 
the  degree  of  the  oxidation. 

665.S48.  Telephone  Switch.  Nathan  Bassett,  Phil- 
adelphia, Pa.,  assignor  to  the  Globe  Telephone 
Manufacturing  company,  Philadelphia,  Pa,  Ap- 
plication filed  May  3,  1900, 

A  combined  circuit  maker  and  breaker  carries  a  series 
of  spring  contacts.  The  spring  contacts  normally  move  in 
line  with  circuit-wire  contacts  and  stand  initially  out  of  en- 
gagement therewith.  The  subsequent  engagement  of  the 
spring  contacts  with  the  circuit-wire  contacts  is  effected. 

665,856.  Electric  Burglar-alarm  System.  Emil  Bie- 
dermann  and  Leopold  A.  Heine,  Chicago,  111. 
Application  filed  April  23,   1900. 

A  circuit-closer  is  made  up  of  a  door  lock  having  a  lock 
and  latch  bolt,  a  casing  having  openings  to  receive  the 
bolts,  and  an  opening  between  the  openings  for  the  bolts. 
Two  spring  contacts  located  within  the  casing  are  formed 
so  as  to  cross  each  other  without  contacting.  A  button 
located  in  the  opening  between  the  openings  for  the  bolts 
extends  Into  the  casing,  and  posts  extend  into  the  casing 
but  are  insulated  therefrom. 

Design. 

33,871.  Electric-vehicle  Body.  Charles  G.  Bur- 
rows, Windsor.  Conn.,  assignor  to  the  Eddy 
Electric  Manufacturing  company,  Windsor 
Conn.     Application  filed  June  27.   1900, 
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Death  of  Elisha  Gray. 

Electrical  men  throughout  the  country  were 
shocked  on  Monday  of  this  week  by  the  news  that 
Professor  Elisha  Gray,  the  distinguished  electrical 
inventor,  had  died  suddenly  in  Newtonville,  Mass., 
a  suburb  of  Boston,  on  Sunday  night,  Januarj'  20th. 
The  following  special  dispatch  to  the  Western  Elec- 
trician from  its  Boston  correspondent  gives  some 
particulars  of  the  sudden  taking-off  of  Dr.  Gray: 

Boston,  January  21. — Professor  Elisha  Gray,  the 
famous  electrician,  telephone  and  telautograph  in- 
ventor, and  latelv  prominent  in  perfecting  a  system 
of  submarine  signaling,  was  picked  up  unconscious 
in  Newtonville  Square  at  9:45  o'clock  on  Sunday 
night,  and  died  at  a  house  nearby  at  11:30  p.  m. 
Death  was  due  to  heart  failure.  Professor  Gray 
was  65  years  old,  and  a  resident  of  Chicago,  but 
had  for 'the  last  year  and  a  half  been  living  at  82 
Huntington  avenue,  Boston,  busied  with  Arthur  J. 
Mundy'in  perfecting  submarine  signaling.  He  was 
retuminsr  through  Newton  from  a 
visit  to  Mr.  Mundy. 

By  the  death  of  Professor  Gray  the 
field  of  electrical  invention  is  deprived 
of  one  of  its  most  eminent  and  valu- 
able workers.  Professor  Gray  devoted 
himself  almost 'entirely  to  the  devel- 
opment of  systems  of  electrical  com- 
munication, and  in  this  work  he 
achieved  success  and  distinction.  He 
improved  the  telegraph,  and  he  ranks 
with  Bell  and  Edison  as  one  of  the 
great  trio  of  American  inventors  who 
brought  into  existence  the  electric 
speaking  telephone.  In  later  years 
the  deceased  electrician  invented  the 
telautograph,  a  most  ingenious  device 
for  electrically  transmitting  in  fac- 
simile the  written  message  or  drawing 
of  the  sender.  This  was  a  very  orig- 
inal and  interesting  invention,  and 
upon  it  Professor  Gray  lavished  years 
of  time  and  a  large  share  of  his  pri- 
vate fortune.  Within  the  last  year 
the  indefatigable  inventor,  in  collab- 
oration with  Mr.  Mundy.  had  devised 
apparatus  to  accomplish  practical  re- 
sults in  submarine  signaling  or  detect- 
ing sounds  proceeding  from  a  distance 
under  water.  In  private  life  Professor 
Gray  was  a  kindly,  unostentatious 
gentleman,  with  a  reflective  turn  of 
mind  and  a  reverent,  religious  tem- 
perament. He  was  a  man  who  in- 
spired thorough  respect  for  his  un- 
blemished moral  character  no  less 
than  for  well-balanced  mental  attain- 
ments. He  was  gifted  with  the  in- 
ventive faculty  and  employed  the 
talents  he  had  industriously  and 
worthily  for  the  betterment  of  existing 
conditions. 


Barton,  who  was  then  engaged  in  manufacturing 
and  dealing  in  electrical  supplies.  The  firm  of 
Gray  &  Barton  continued  to  do  business  in  Cleve- 
land and  later  in  Chicago  for  about  three  years, 
when  it  was  merged  into  what  was  then  the  West- 
ern Electric  Manufacturing  company,  now  the 
Western  Electric  company,  of  which  Mr.  Barton 
is  still  president.  Professor  Gray's  residence  in  or 
near  Chicago  thus  dates  from  about  1S70.  For 
man}--  years  his  home  was  in  Highland  Park,  111., 
a  North  Shore  suburb  of  Chicago.  Here  he  had 
a  very  completely  equipped  laboratory,  and  at  one 
time  employed  a  considerable  force  of  men  in  per- 
fecting his  inventions.  Dr.  Gray  was  distinctively 
a  western  man,  although  for  the  last  year  or  so 
he  had  lived  in  Massachusetts,  near  the  scene  of 
his  submarine-signaling  experiments.  In  his  most 
successful  days,  with  his  fine  suburban  home  and 
laboratory,  he  sustained  a  somewhat   similar   rela- 


Elisha  Gray  was  born  in  Barnesville,  Belmont 
County,  Ohio,  on  August  2,  1835.  He  was  of 
Quaker  extraction,  the  son  of  David  Gray,  a  native. 
Pennsylvanian  of  Scotch  descent.  When  12  years 
of  age  the  boy  Elisha  was  left  to  shift  for  himself 
by  the  death  of  his  father,  and  was  apprenticed  to 
a  blacksmith.  The  trade,  however,  proved  too  se- 
vere for  him,  and  he  became  a  carpenter's  appren- 
tice, following  this  pursuit  for  about  two  years. 
.\t  the  age  of  21  he  entered  Oberlin  College,  where 
he  remained  for  five  years  as  a  student,  paying  his 
expenses  by  doing  carpenter  work.  While  in  col- 
lege he  devoted  his  time  main!}'  to  the  study  of 
physics:  but  it  was  not  until  his  thirtieth  year  thai 
he  took  up,  specificalh\  the  investig'ation  of  elec- 
tricity. Once  entered  upon  it,  however,  he  be- 
came greatly  interested.  He  was  appointed  in- 
structor in  physics  and  electricity  at  Oberlin  and 
also  taught  these  branches  for  a  time  at  Ripon 
College.  He  was  given  the  degree  of  A.  M.  by 
Oberlin  College  and  of  Ph.  D.  by  Ripon.  Later 
degrees  of  Sc.  D.  and  LL.  D.  were  also  con- 
ferred upon  the  great  inventor. 

Professor  Gray's  first  invention  of  importance 
(patented  in  1867)  was  a  self-adjusting  telegraph 
relav-,  and,  indeed,  nearly  all  of  his  earlier  patents 
were  on  improvements  in  telegraphic  apparatus. 
About  1869  Mr,  Gray  removed  from  Oberlin  to 
Cleveland  and  bought  out  the  partner  of  Enos  M. 


tion  to  Chicago  and  the  WeSt  that  Edison  does  to 
New  York  and  the  East. 

Dr.  Gray's  inventions  during  these  business  con- 
nections with  Mr.  Barton  formed  the  basis  of  a 
large  part  of  the  manufacturing  business  of  the 
concerns  mentioned.  His  relay,  while  possessing 
much  origirtality.  never  had  a  large  use  because  it 
was  not  seriously  needed.  His  first  invention  to 
have  large  commercial  success  was  his  printing 
telegraph,  which  was  in  demand  for  short  private 
lines,  and  enabled  anyone  who  could  read  to  trans- 
mit messages  by  the  manipulation  of  a  keyboard 
somewhat  similar  to  that  of  a  typewriter.  The 
instruments  for  this  system  were  manufactured 
by  the  Western  Electric  Manufacturing  company, 
of  which  Mr.  Gray  was  mechanician  and  super- 
intendent. Before  the  invention  of  the  telephone 
Professor  Gray  perfected  his  harmonic-telegraph 
system,  which  was  the  first  of  its  kind,  and  made 
extensive  use  of  vibratory  currents  in  telegraph 
lines. 

He  recognized,  soon  after  1870,  that  the  speaking 
telephone    was    possible,    and    after    perfecting   the 


harmonic  telegraph,  which  led  up  to  his  invention 
of  the  telephone,  he  said  that  he  was  "going  to 
make  it  talk."  There  is  no  doubt  that  Professor 
Gray  independently  invented  the  speaking  tele- 
phone, and,  in  fact,  his  caveat,  filed  February  14, 
1876,  the  same  day  on  which  Alexander  Graham 
Bell  filed  his  application  for  a  patent,  described  the 
invention  as  an  "art  of  transmitting. vocal  sounds 
telegraphically,"  while  Professor  Bell's  application 
spoke  of  "new  and  useful  improvements  in  teleg- 
raphy." The  document  filed  by  Professor  Gray 
contained  the  following  statement:  "It  is  the  ob- 
ject of  my  invention  to  transmit  the  tones  of  the 
human  voice  through  a  telegraphic  circuit  and  re- 
produce them  at  the  receiving  end  of  the  line,  so 
that  actual  conversation  can  be  carried  on  by 
persons  long  distances  apart."  About  1878  Pro- 
fessor Gray  left  the  Western  Electric  Manufac- 
turing company  to  devote  his  time  to  the  prose- 
cution of  his  telephone  patent  rights. 
He  made  experiments  on  a  line  be- 
tween Milwaukee  and  Chicago  in  1S77, 
at  which  the  music  of  an  organ  in 
Mihvaukee  was  plainly  heard  through- 
out a  large  hall  in  Chicago.  After 
years  of  litigation  priority  of  invention 
was  awarded  to  Bell,  Dr.  Gray  being 
considerably  hampered  in  securing 
recognition  of  his  rights  by  the  con- 
tract between  the  Western  Union 
Telegraph  company  and  the  .American 
Bell  Telephone  company,  his  patents 
being  controlled  by  the  former  com- 
pany. Professor  Gray  secured  a  con- 
siderable sum  of  money  for  his  tele- 
phone patents,  but  probably  went 
down  to  his  grave  with  the  conviction 
that  the  full  value  of  his  invention  of 
the  telephone  had  never  been  realized. 
Some  of  Dr.  Gray's  other  impor- 
tant inventions  which  may  be  men- 
tioned are  the  annunciator  systems 
used  in  hotels  and  elsewhere,  and  his 
improvements  on  magneto  call-boxes 
for  telephone  systems,  which  were 
largely  manufactured  by  the  Western 
Electric  Manufacturing  company  after 
he  severed  his  connection  with  the 
company. 

The  telautograph,  which  was  first 
publicly  exhibited  at  the  World's  Fair 
in  Chicago  in  1893,  although  Profes- 
sor Gray  had  been  working  on  it  for 
at  least  six  years  previously,  was,  next 
to  the  telephone,  his  greatest  work. 
It  was  invented  and  perfected  by  Pro- 
fessor Gray,  and  under  his  direction 
developed  to  a  point  where  it  was  a 
working  -success.  The  telautograph, 
as  its  name  implies,  is  an  instrument 
for  reproducing  at  the  receiving  end 
of  a  telegraph  line  the  handwriting  of 
the  sender.  By  its  means  autograph  signatures  and 
drawings  may  be  transmitted  and  recorded  by  the 
receiver  simultaneously  with  their  production  in  the 
sending  office.  At  the  time  of  the  invention  of 
the  telephone,  and  even  before,  when  the  telegraph  ■ 
was  not  very  extensively  used  for  business  pur- 
poses, the  commonly  expressed  opinion  was  that 
neither  could  come  into  commercial  use  on  a  large 
scale  because  of  the  liability  to  error  in  the  mes- 
sages transmitted,  and  that  business  transactions 
must  always  be  in  black  and  white.  This  criticism 
was  undoubtedly  what  suggested  the  telautograph 
to  Professor  Gray.  When  the  speaking  telephone 
was  perfected,  it  was  found  that  its  mechanism 
could  be  made  quite  simple  and  yet  be  successful 
in  operation.  If  the  telautograph  could  have  been 
simplified  to  the  extent  possible  with  the  telephone, 
without  impairing  its  working,  it  would  have 
proved  a  powerful  rival  not  only  of  the  speaking 
telephone,  but  even  of  the  common  telegraph  sys- 
tem in  some  of  its  branches. 

For  the  last  v-ear  or  two  Professor  Gray  de- 
voted his  time  principally  to  the  development  of  a 
system  of  submarine  signaling,  which  embodies 
the  detection  of  sounds  produced  under  water  sev- 
eral miles  from  the  receiver.  This  system  is  in- 
tended not  only  for  the  actual  transmission  of  sig- 
nals, but  also,  as  applied  to  ships  of  war,  to  give 
warning    of    the    proximity    of    submarine    vessels, 
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which  would  be  made  to  announce  their  approach 
through  the  vibrations  caused  by  their  driving 
machinery. 

Perhaps  Dr.  Gray's  greatest  honor  came  in  1S93, 
when  he  was  made  chairman  of  the  World's  Electri- 
cal Congress  which  met  in  Chicago  during  the 
World's  Fair.  He  was  a  member  of  the  American 
Institute  of  Electrical  Engineers,  the  American  Phil- 
osophical Society,  the  Institution  of  Electrical  En- 
gineers of  England  and  the  Society  of  Telegraph 
Engineers  of  London.  Besides  writing  a  number 
of  pamphlets  and  papers  and  contributions  to  the 
press,  he  was  the  author  of  "Telegraphy  and 
Telephony."  "Experimental  Researches  in  Electro- 
harmonic  Telegraphy  and  Telephony"  and  "Nature's 
Miracles.'*  At  the  Paris  Exposition  of  1878  he  was 
awarded  the  grand  prize  and  made  chevalier  in  the 
Legion  of  Honor  by  the   French  government. 

When  connected  with  the  Western  Electric 
Manufacturing  company  as  superintendent  he  gen- 
erally had  one  or  two  men  working  on  the  de- 
tails of  his  inventions,  and  after  leaving  this  com- 
pany he  employed  a  number  of  mechanics  in  his 
shops  on  this  kind  of  work.  He  once  said:  "It 
has  been  my  habit  all  through  my  career  as  an 
inventor  to  put  my  ideas  into  the  hands  of  my  ex- 
perts and  to  watch  their  construction  until  they 
have  reached  a  point  of  perfection  that  satisfied  me, 
and  then  to  leave  them  for  others  to  put  on  the 
market.  I  then  go  at  something  else,  relying  upon 
the  statements  of  others  in  regard  to  their  future 
exploitation."  This  is  characteristic  of  the  man, 
and  in  a  measure  explains  why  he  did,  not  realize 
more  from  his  inventions.  Perhaps  his  most  strik- 
ing trait  as  an  inventor  was  his  originality,  which 
extended  through  his  modes  of  reasoning  to  the 
results  which  he  obtained. 

Professor  Gray  belonged  pre-eminently  to  that 
class  of  men  whose  type  he  characterized  in  his 
opening  address  to  the  World's  Electrical  Con- 
gress as  "that  other  much-abused  but  necessary 
citizen,  the  inventor,  the  man  who  is,  in  some 
degree,  a  combination  of  all  the  rest,  and  is  the 
product  of  daylight  toil  and  midnight  oil."  In  the 
same  address  he  said:  "The  individual  cannot  be 
great  in  his  vocation  or  profession  if  he  always 
lives  and  works  within  narrow  lines.  Every  science 
is  more  or  less  related  to  every  other  science,  so 
that  to  know  any  one  thoroughly  it  is  necessary 
to  know  something  of  all.  In  other  words,  to  be 
a  good  specialist  one  must  begin  by  being  a  good 
generalist.  *  *  *  The  pure  scientist  cannot  carry 
on  his  work  without  the  aid  of  the  man  who  ap- 
plies scientific  discovery  to  useful  machines  and 
instruments  of  research,  and  the  great  world  can- 
not b'e  benefited  by  the  discoveries  of  scientists 
and  the  applications  of  inventors  without  the  man 
of  practice,  who  is  the  medium  between  the  in- 
ventor and  the  user."  Professor  Gray  not  only 
realized  these  truths,  but  was  enabled  by  his  early 
training  as  blacksmith,  carpenter  and  joiner,  stu- 
dent and  teacher  of  natural  philosophy,  and  manufac- 
turer, to  combine  the  three  elements  which  he  con- 
sidered necessary  to  success  in  the  field  which  he 
entered.  His  perseverance,  breadth  and  independ- 
ent manner  of  thought  and  absolute  integrity  in 
all  his  dealings  commanded  the  respect  of  the 
world,  and  his  death  will  be  felt  as  a  personal 
loss  by  many  who  knew  him  only  by  reputation, 
but  who  have  been  benefited  to  a  greater  or  less 
degree  by  his    achievements. 

On  January  i,  1862.  EHsha  Gray  married  Miss 
Delia  M.  Shepard  of  Oberlin,  Ohio.  His  widow, 
two  daughters  and  two  sons — Mrs.  W.  C.  Stubbs 
of  Cleveland.  Mrs.  Charles  S.  Everett  of  Highland 
Park,  111.,  Edward  E.  Gray  of  Hinsdale,  IH.,  and 
David  E.  Gray  of  Boston — survive  him.  Dr.  Gray 
was  an  earnest  worker  in  his  church  as  in  every- 
thing else,  and  was  an  elder  in  the  Highland  Park 
Presbyterian  Church,  where  the  funeral  services 
were  held  on  January  23d.  He  was  buried  at  Rose- 
hill  Cemetery.  Chicago. 

Enos  M.  Barton,  president  of  the  Western  Elec- 
tric company,  Chicago,  the  former  partner  of  Pro- 
fessor Gray,  spoke  of  him  as  follows:  "He  was 
n  man  of  sterling  character  and  a  deep  thinker 
along  scientific  lines.  Genial,  kindly  and  of  a 
charitable  disposition,  he  was  loved  by  the  work- 
men under  his  direction  as  a  superintendent  and 
was  a  general  favorite  among  his  large  circle  of 
friends.  He  had  a  thorough  grasp  of  fundamental 
principles,  and.  what  is  equally  important,  the  abil- 
ity to  apply  them.  It  was  largely  to  these  two 
qualities  that  he  owed  his  success  as  an  inventor." 

Col.  R.  C.  Clowry,  vice-president  and  general 
superintendent  of  the  Western  Union  Telegraph 
company,  said:  "I  knew  Professor  Gray  well  and 
found  much  pleasure  as  well  as  profit  in  his  so- 
ciety. He  was  a  great  inventor  and  a  delightful 
man.  He  had  the  inventive  faculty  to  a  marked 
degree.     In  addition,   he  was  a  man   of  deep   and 
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original  thought.  He  was  modest,  quiet  and  self- 
contained,  but  nevertheless  impressed  the  most, 
casual  observer  as  one  possessing  much  intellectual 
strcn.gth  in  reserve.  His  death  is  a  loss  to  the 
electrical   industries." 


Woods  of  the  Philippines  for  Electrical 
Purposes. 

By  R.   G.   Mayse. 

Although  the  forests  of  America  furnish  excellent 
woods  for  the  manufacture  of  poles,  ar]ns,  battery 
boxes,  distributing  boards,  pole  houses,  desk  tele- 
phone stands,  pins  and  brackets  for  use  in  telegraph 
and  telephone  service,  they  are  surpassed  by  the 
woods  of  the  Philippines.  There  is  no  country  in 
the  world  of  the  same  size  in  which  there  are  so 
many  varieties  of  commercial  woods  available  for 
electrical   and   kindred   purposes.     The    writer    has 
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visited  the  Forestry  "Bureau  at  Manila,  a  new  es- 
tablishment organized  by  the  United  States  gov- 
ernment and  in  charge  of  army  officers.  At  this 
office  they'  have  plans  of  all  of  the  important  wood 
lands  of  the  islands,  and  some  of  these  lands  are 
exceedingly  rich.  Most  of  them  are  unworked,  and 
the  field  for  the  future  operations  in  timber  prom- 
ises to  be  very  profitable,  for  these  wood  lands  con- 
tain extensive  growths  of  mahogany,  cedar,  oak, 
ash,  black  walnut,  rosewood  and  the  like.  Pine 
does  not  appear  to  be  so  liberally  grown,  although 
there  are  some  pine  forests  in  Mindanao.  On 
Luzon  one  finds  all  sorts  of  hardwoods,  and  some 
of  tlie  trees  are  of  such  dimension  that  tables  are 
cut  from  them  lo  feet  in  diameter.  One  often  eats 
his  lunch  from  a  table  on  the  Isle  of  Panay  made 
of  one  piece  of  mahogany,  lar,ge  enough  to  accom- 
modate a  dozen  persons.  The  writer  traveled 
through  the  leading  southern  islands  and  was  sur- 
prised at  the  large  supplies  of  hardwoods  available 
and  which  no  one  appeared  to  own.  The  miners 
and  others  who  want  wood  simply  go  out  and  cut 
it,  and  there  is  no  one  to  make  any  claim  for  pay. 
Manufacturers  of  wood  supplies  for  electrical  pur- 
poses could  find  an  abundance  of  cheap  stock  here. 
The  wood  can  be  had  for  the  cutting,  as  the  lands 
are  mostly  in  the  possession  of  the  government, 
while  the  cost  of  labor  for  the  cutting  would  be 
about  10  cents  a  day  per  man.  The  cost  of  hauling 
the  lumber  to  the  seacoast  for  shipment  would  not 
be  much,  as  the  natives  own  draft  cattle,  which  can 
be  hired  for  about  eight  cents  each.  The  only 
trouble  is  that  there  are  no  saw  mills  and  the  wood 
has  to  be  cut  up  by  hand,  a  slow  and  tedious 
process,  yet  inexpensive,  as  the  native  sawyers  also 
work  very  cheaply. 

The  demand  for  hard  and  other  types  of  woods 
locally  is  now  good,  as  the  electrical  and  other  con- 
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cerns  of  the  islands  have  lately  put  in  thousands 
of  fans  for  cooling  the  air.  These  fans  are,  of 
course,  operated  by  electrical  power  in  and  about 
Manila  and  other  places  where  they  have  an  elec- 
trical power  station  in  operation.  In  other  places 
the  fans  are  operated  in  any  way  that  is  practicable. 
As  to  the  wood  portion  of  the  fan,  this  is  often 
abused,  and  the  native  electricians  are  not  to  be 
trusted.  They  do  considerable  patchwork,  and 
in  Fig.  I  is  shown  a  fan,  illustrating  the  native 
mode  of  piecing  up  an  article.  The  fan  is  split  at 
(A)  and  a  piece  of  metal  is  riveted  on  at  (B).  Of 
course,  the  weight  of  the  metal  throws  the  fan  out 
of  balance,  and  trouble  ensues.  Then  I  have  seen 
fan  blades   cut   off   square,   as   at    (C),    Fig.    2,   and 
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the  ends  in  bad  shape,  as  shown.     Perhaps  a  patch 
is  put  on  at  (D),  and  this   adds  to  the  trouble. 

Although  the  average  Filipino  workman  uses 
a  surplus  of  nails,  screws  and  bits  of  wire  in  the 
repairing  of  split-wood  fans  and  the  like,  when  it 
comes  to  making  a  new  wood  article,  such  as  a 
telephone  box,  he  tries  to  do  without  nails,  for  he 
has  been  taught  that  nails  are  expensive.  Fig.  3 
shows  how  the  Filipino  puts  boxes  up  without 
nails.  The  dovetailing  has  to  be  accurate  and  fit 
very  tightly.  Sometimes  little  wedges  are  driven 
in  to  aid  in  tightening  the  edges,  but  no  nails  or 
screws  are  employed.     Probably  this  system  of  put- 
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ting  up  cases  and  boxes  will  cease,  now  that  the 
American  hardware  and  electrical-supply  stores  of 
the  islands  are  carrying  lines  of  screws,  nails  and 
brads,  which  they  sell  at  reasonable  prices.  The 
prices  at  the  old  Spanish  hardware  stores  were  so 
excessive  that  only  the  rich  could  afford  to  buy 
nails  and   screws. 

In  the  making  of  brackets  for  stands  for  fans, 
motors  and  other  small  devices  for  use  in  houses, 
stores,  offices,  shops  and  other  buildings,  the  native 
carpenter  makes  the  mistake  of  utilizing  the  good 
lumber  of  the  islands  without  allowing  it  to  season 
properly.     The  result  is  that  one  who  looks  over 
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the  work  of  the  Filipino  carpenter  will  see  that  some 
of  the  shelves  for  the  little  machines  are  badly 
warped  out  of  shape,  as  shown  by  the  dotted  lines 
(E)  and  (F)  in  Fig.  4.  There  are  no  means  for 
mechanical  seasoning  of  woods  in  this  country,  and 
the  natives  have  always  been  accustomed  to  use 
the  wood  green  or  to  permit  it  to  dry  out  and 
season  under  the  influence  of  the  rays  of  the  hot 
sun.  W'hich  causes  considerable  warping  and 
cracking.  The  Americans  have  established  season- 
ing plants  in  Manila  and  near  Iloilo,  but  the  work 
is  not  extensive  enough  to  meet  the  demand.  T.here 
is  plenty  of  room  for  money  to  be  made  from  a 
tirst-class,  wood-seasoning  plant  in  the  vicinity  of 
Manila.  Iloilo,  and,  in  fact,  any  of  the  leading  cities 
of  the  largest  islands  of  the  Philippine  group. 

There  are  in  service  in  the  Philippines  at  the 
present  time  several  thousand  telephone  instru- 
ments, some  of  which  but  lately  arrived  from 
America,  while  others,  which  came  over  here  about 
iS  months  ago,  are  already  in  bad  repair,  due  to 
the  rough  handling  to  which  they  are  subjected 
by  the  native  linemen  and  others.  There  are  not 
nearly  as  many  Americans  here  as  are  needed  by 
the  Signal  Corps  service,  and  the  result  is  that  the 
officers  are  obliged  to  hire  hundreds  of  Filipinos 
to  do  work  among  the  instruments,  on  the  line 
and  for  general  service.  Some  of  these  natives  are 
employed  to  go  from  station  to  station  with  a  slim 
outfit  of  native  tools  on  their  back  to  look  out 
for  and  repair  defects  in  the  telephones  in  the  in- 
terior, or  wherever  the  lines  may  run.  I  have  seen 
these  native  workmen  put  a  good  instrument  out  of 
service  in  a  very  short  while  in  attempting  to  make 
a  repair  of  some  minor  part.  They  will  overhaul 
the  whole  affair  to  get  at  some  little  imperfection 
which  a  skilled  hand  could  rectify  in  five  minutes. 
During  one  period  there  was  a  shortage  of  instru- 
ments and  battery  boxes,  and,  in  fact,  all  parts  of 
the  needed  outfits.  Boxes  were  made  by  the  local 
native  carpenters,  one  of  which  is  shown  in  Fig.  5. 
The  W'Oods  were  good,  but  the  means  for  manufac- 
ture defective,  and  these  boxes  are  being  thrown 
out  of  service  as  fast  as  new  ones  arrive-  from 
America.  In  the  home-made  box  I  observed  that 
instead  of  using  hinges,  the  native  nailed  on  pieces 
of  leather,  as  at  (G).  while  the  mode  of  driving 
in  the  few  wire  nails  he  had  available  is  illustrated 
at  (H),  the}^  being  bent  and  doubled  over,  as  shown. 
Still,  the  wood  employed  in  all  of  these  boxes  and 
other  parts  of  the  electrical  equipments  is  superior 
in  character  and  suitable  for  making  of  nicely 
finished  articles. 

The  linemen  of  the  Philippine  service  have  in 
recent  months  been  able  to  get  a  great  many  cedar 
poles  from  the  forests  of  the  archipelago,  there 
being  unlimited  growths  on  Panay,  Luzon  and  two 
or  three  of  the  southern  islands  of  the  group. 
These  cedar  poles  are  superior  to  the  cocoanut 
poles,  which  have  been  utilized  extensively  in  the 
first  lines  which  were  put  up.  The  cedar  is  also 
used  to  good  advantage  for  cross-arms.  In  Fig. 
6  is  shown  a  typical  pole,  with  cross-arms,  as  put 
up  b3^  some  of  the  Filipino  linemen.  The  pins 
are  made  in  this  country  by  natives,  but,  like  most 
other  supplies,  are  always  short.  There  are  two 
shops  in  Manila  and  one  in  Iloilo  trying  to  supply 
the  market  with  pins  made  from  a  species  of  wood 
that  ranges  between  hard  and  soft  and  is  about 
right  for  the  purpose  wanted.  But  the  natives  have 
no  effective  means  for  turning  the  pins.  They  rig 
up  turning  lathes  which  must  be  operated  by  hand- 
power,  a  boy  turning  the  wheel.  The  belt  from 
the  turning  wheel  encircles  a  little  wood  wheel  on 
the  shaft,  to  which  the  article  to  be  turned  is  at- 
tached, and  this  belt  is  always  slipping,  so  that 
the  workman  cannot  apply  enough  pressure  to  take  . 
off  much  of  the  wood,  and  he  must  keep  digging 
awaj-  at  it  until  the  pin  is  gradually  worked  down 
to  the  desired  size.  This  takes  time  and  also  re- 
sults in  the  production  of  an  inferior  pin.  As  to 
the  cutting  of  the  thread  on  the  ends  of  the  pins, 
this  is  a  problem  which  was  beyond  the  Filipino 
W'Orkmen  for  a  long  time.  Even  now,  in  some  of 
the  shops,  they  work  out  the  threads  by  means  of 
a  hand  knife,  but  as  the  cost  per  day  for  this  sort 
of  labor  is  but  10  or  12  cents  a  man,  it  can  be  seen 
that  the  labor  expense  is  not  high.  In  Fig.  7  is 
shown  the  type  of  native  pin  usually  made.  In  Fig. 
S  is  another  form  of  pin  used.  Often  the  workmen 
are  very  negligent  about  the  assorting  of  the  pins, 
and  I  have  seen  specimens  with  pieces  broken 
out,  as  at  (B). 

The  mode  of  attaching  cross-arms,  as  employed 
by  the  average  native,  is  shown  in  Fig.  9,  which 
illustrates  the  need  of  watchfulness  over  these  fel- 
lows. They  cannot  seem  to  drive  an  American  spike 
correctly,  and  will  manage  to  bend  it  over  in  some 
way,  as  at  (C).  Some  of  them  use  the  long-bolt- 
and-nut  method,  as  at  (D).  The  bracket  in  Fig. 
10  shows  a  weak  spot  where  the  knotted  place 
at  (C)  is  breaking  out.  The  native  makers  of 
brackets  and  pins  do  not  use  the  proper  judgment 
in  the  making  of  these  brackets  and  will  let  an 
article  go  through,  even  if  it  is  weakened  by  a 
knot.  In  Fig.  it  is  a  sample  of  one  of  the  finished 
threaded  pieces  in  w-hich  the  thread  is  worked  out 
by  hand.  This  is  quite  a  trick  of  the  natives,  and 
an  Amercan  would  not  be  so  foolish  as  to  idle  his 
time  at  it,  for  it  requires  a  day  or  more  to  get 
the  article  finished.  There  is  great  need  for  ma- 
chinery here  for  the  making  of  threads  on  wood 
pins  and  brackets  for  telegraph  and  telephone  serv- 
ice. 

In  Fig.  12  is  a  sample  of  the  way  much  of  the 


wood  warps  as  soon  as  it  is  split  by  the  native 
carpenters.  They  are  trying  to  make  cable  dis- 
tributing boards,  panel  boards,  etc.,  by  the  whole- 
sale, and  even  with  the  excellent  assortments  of 
woods,  they  fail  to  get  proper  results.  The  tend- 
ency, of  course,  is  for  the  fiber  of  the  wood  to 
expand  in  such  way  as  to  cause  the  exterior  sec- 
tions to  turn  outward,  as  in  the  cut.  If  the  natives 
possessed  the  proper  apparatus  for  seasoning  the 
wood,  this  would  not  occur  to  any  serious  de- 
gree, as  it  does  now.  One  can  see  great  piles  of 
cut  lumber  in  the  yards,  and  all  of  it  is  warped 
and  twisted,  as  shown.  The  birch  found  in  the 
islands  is  being  used  for  telephone  work,  and  is 
very  like  American  growths.  The  hard  pine  grows 
in  the  sandy  sections  of  the  islands  in  the  south 
and  is  extensively  used.  The  rosewood  is  an  ex- 
ceedingly good  variety  and  suitable  for  use  in  the 
making  of  nearly  all  classes  of  electrical  devices 
in  which  wood  is  employed.  A  type  of  locust  is 
growm  here  which  is  used  by  some  of  the  carpen- 
ters, but  this  wood  is  subject  to  the  inroads  of 
the  white  ants,  which  pests  destroy  even  large  tim- 
bers in  course  of  time  by  eating  through  them. 


French  Cables  Proposed. 

A  bill  has  been  proposed  in  France  for  the  con- 
struction of  an  extensive  network  of  submarine 
telegraph    cables    and    overland    connecting    lines. 


New  Electric-vehicle  Service  Proposed 
for  Chicago. 

A  new  corporation,  to  be  known  as  the  Chicago 
Automobile  Transportation  company,  is  being  or- 
ganized in  Chicago  by  Clinton  E.  Woods,  the  well- 
known  automobile  designer.  It  is  asserted  that  cer- 
tain Chicago  capitalists  have  associated  themselves 
with  Mr.  Woods  for  the  purpose  of  developing  the 
proposition  as  rapidly  as  possible.  Mr.  Woods  is 
now  busy,  not  only  preparing  plans  for  the  build- 
ing of  the  new  vehicles,  but  also  in  preparing  sched- 
ules for  the  various  routes  on  which  they  will  run 
and  the  arrangement  of  a  general  system  of  opera- 
tion, which  is  to  include  a  cab  service,  running  in 
conjunction  with  the  electric  buses,  and  which  is 
proposed  to  be  on  the  following  plan:  Bus  fare 
to  any  point  will  be  five  cents;  cab  rates  within  the 
district  bounded  by  Twenty-second  street,  the  lake 
and  the  main  and  south  branches  of  the  river,  in- 
cluding the  Chicago  and  Northwestern  depot,  will 
be  25  cents,  which  price  will  include  a  transfer  on 
any  of  the  buses  to  any  point  to  which  they  may 
run.  Transfers  on  the  buses  will  also  be  made 
from  one  line  to  any  other  line  running  in  the  same 
direction. 

The  proposition,  according  to  Mr.  Woods,  is  for 


Front-end  View.  Side  View. 

NEW   ELECTRIC-VEHICLE   SERVICE   PROPOSED    FOR    CHICAGO. 


Rear-end  View. 
—BUS   TO   BE    USED. 


Included  in  the  provisions  of  the  bill  are  lines  in 
the  Atlantic  from  Rochefort  to  Dakar,  2,224  miles; 
Dakar  to  Buenos  Ayres,  3,874  miles;  Dakar  to 
Kotonou  and  Libreville,  2,168  miles;  Libreville  to 
Mossamedes,  1,074  miles.  Other  cables  are  pro- 
posed as  follows:  In  the  Indian  Ocean,  a  line 
from  Tamatave  to  St.  Denis,  381  miles;  in  the  Chi- 
nese Seas,  from  Saigon  to  Shanghai,  Port  Arthur 
and  Taku,  2,865  miles,  and  from  Saigon  to  Batavia. 
1,291  miles;  in  the  Levant,  from  Bizerta  to  Sebasto- 
pol  and  Bayrouth,  2,173  miles.  The  land  lines  com- 
prise lines  from  Macao  to  Canton,  Taku  to  Tientsin, 
and  Ergasteria  to  Athens,  the  total  cost  of  all  lines 
being  estimated  at  129.728,591  francs  ($24,837,618). 
Other  systems,  to  cost  an  additional  106,000.000 
francs  ($20,458,000),  are  foreshadowed  in  the  bill. 


Emperor  William  is  interesting  himself  in  the 
subject  of  electric  propulsion  for  heavy  railways, 
and  is  using  his  influence  in  aid  of  some  high-speed 
trials,  which  are  soon  to  be  made  between  Berlin 
and  Zossen.  Single  cars  carrying  about  50  people 
are  to  be  used,  and  it  is  hoped  that  a  speed  of  from 
125  to  150  miles  an  hour  will  be  demonstrated  as 
feasible. 


the  installation  of  348  buses  and  160  cabs  at  first  to 
be  run  as  follows:  Starting  at  the  Northwestern 
depot,  12  buses  will  be  commissioned  to  run  be- 
tween the  depots  exclusively  for  the  purpose  of 
transferring  passengers,  hand  baggage,  etc.  This 
will  be  supplemented  during  the  heavy  suburban 
traffic  morning  and  evening  by  26  additional  buses 
running  directly  from  the  depots  to  the  large  de- 
partment stores  and  office  buildings.  Arrange- 
ments are  also  being  made  by  Mr.  Woods  to  com- 
mence a  special  service  to  the  department  stores 
for  the  transportation  not  only  of  their  patrons 
to  and  from  their  homes,  but  of  their  help  to  and 
from  their  homes,  and  he  says  he  is  also  arranging 
a  service  for  the  large  ofifice  buildings,  which,  at 
a  moderate  rate,  will  convey  their  occupants  from 
door  to  door  between  home  and  offico. 

These  special  services  will  be  extended  south  as 
far  as  Fifty-first  street,  between  Michigan  avenue 
and  Lake  avenue,  north  to  Lincoln  Park  between 
the  lake  and  Clark  street,  and  west  as  far  as  Gar- 
field Park,  extending  north  to  Chicago  avenue  and 
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south  to  Twenty-second  street.  A  regular  bus  line 
will  be  run  from  Fitty-tirst  street.  It  will  give 
transfers  to  tbe  Xorlh  Side  line  of  buses  running 
to  Lincoln  Park,  the  buses  going  up  one  street 
and  coming  back  another,  which,  to  some  extent, 
will  be  the  arrangement  on  the  South  Side  line. 
Cab  rates  extending  beyond  the  downtown  district 
will  he  at  the  rate  of  25  cents  a  mile  for  four  pas- 
sengers, or  6Vi  cents  a  mile  for  one,  each  cab  seat- 
ing four  people. 

The  Chicago  Automobile  Transportation  com- 
pany will  build  all  of  its  own  vehicles  after  Mr. 
Woods'  designs.  As  it  w^ould  in  any  event  have 
to  build  a  plant  to  maintain  its  own  vehicles,  it 
has  concluded  to  increase  it  somewhat  and  do  its 
own  manufacturing.  However,  the  manufacturmg 
will  consist  chiefly  in  building  the  vehicle  bodies 
and  assembling  the  parts,  as  it  is  planned  to  use 
motors,  batteries,  controllers  and  other  parts  made 
for  the  company  by  different  manufacturing  con- 
cerns. 

Four  stations  will  be  provided.  One  will  be  near 
the  Union  depot  and  one  as  near  as  possible  to 
the  terminus  of  each  regular  route.  These  stations 
will  be  used  as  stables  and  for  charging  purposes, 

In  the  accompanying  illustrations  are  shown 
.side,  front  and  rear-end  views  of  the  bus  which 
the  company  proposes  to  use.  Each  bus  will  have 
a  seating  capacity  for  24  people,  and  in  the  summer- 
time will  have  smokers'  seats  on  top  that  will  carry 
eight  more.  Each  bus  will  be  equipped  with  a 
specially  designed  nine-horsepower  motor,  having 
an  overload  rating  of  130  per  cent.  The  battery 
will  consist  of  40  cells,  with  a  222-ampere-hour 
capacity,    working    on    a    live-hour   discharge    rate. 


FIG.   5-       GLASGOW  MUNICIPAL  ELECTRIC    PLANT.— FEEDER 
AND   DISTRIBUTING    MAINS. 

The  controller  will  be  arranged  for  four  speeds, 
the  maximum  being  10  miles  an  hour.  VVood 
wheels,  with  3',-;-inch  solid-rubber  tires,  will  be 
used,  and  the  axles,  as  well  as  the  motor,  will  have 
ball  bearings.  Three  separate  brakes  will  be  pro- 
vided, one  electrical  and  two  of  a  mechanical  nature. 
The  vehicle  itself  will  weigh  3,600  pounds,  exclusive 
of  the  batterj',  which  will  have  a  weight  of  1,800 
pounds. 

Later  it  is  the  company's  intention  to  take  up 
the  question  of  parcel  delivery  by  automobiles  and 
to  put  on  several  hundred  vehicles  of  this  class  to 
make  delivery  of  merchandise  for  both  the  large 
and  small  stores,  tor  carrying  mail,  distributing 
newspapers,  and  general  express  business. 
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Lighting  Features  of  Pan-American 
Exposition. 

When  the  lighting  of  the  Pan-American  Exposi- 
tion is  considered,  it  should  be  remembered  that 
arc  lights  will  be  used  for  the  interior  lighting  of 
the  large  buildings  and  for  lighting  the  alleyway, 
20  feet  wide,  that  will  surround  the  grounds,  in 
order  that  a  proper  patrol  system  may  be  main- 
tained during  the  period  of  the  exposition.  In- 
candescent lamps  will  be  used  throughout  the 
grounds  in  great  numbers  for  lighting  and  decora- 
tive purposes,  also  for  outlining  the  buildings  and 
portraying  the  beauty  of  flower-beds  in  certain  of 
the  basins.  In  other  words,  arc  lighting  will  be 
used  for  the  principal  interior  illumination,  while 
incandescent  lighting  will  be  the  system  employed 
for  exterior  lighting.  Thus  the  arc  lighting  will 
be  only  for  patrol  and  service  purposes.  In  the 
incandescent  lighting,  utility,  as  well  as  decorative 
features  and  usefulness,  will  be  considered.  It  is 
intended  that  the  lighting  throughout  the  Es- 
planade, while  maintaining  at  all  points  the  unit 
essential  for  the  public  accommodation,  shall  in- 
crease in  brilliancy  and  decorative  effect  until  the 
surroundings  of  the  Electric  Tower  are  reached. 
The  light  unit  per  square  foot  will  be  greater  than 
at   any  previous  exposition. 

The  incandescent  lamps  about  the  grounds  will 
be  grouped  on  poles,  each  of  which  will  have  from 
26  to  100  lamps.  In  all  there  will  be  about  1,500 
of  these  poles,  the  majority  of  them  being  about 
nine  feet  high.  These  poles  are  of  wood  and  have 
an  artistic  staff  covering  to  develop  them  in  column 
form.     The  wiring  will  be  concealed. 

The  climax  of  spectacular  effects  in  water  and 
lighting  will  be  reached  in  the  basin  in  front  of  the 
Electric  Tower  and  in  the  niche  of  the  tower.  On 
each  side  of  the  central  axes  of  the  structure  will 
be  located  two  groups  of  jets  of  water,  with  26 
large  pillar  jets,  which  will  throw  water  columns 
to  a  height  of  50  feet.  On  the  arc  of  a  circle, 
whose  center  is  the  niche,  there  will  be  located 
some  42  large  jets,  throwing  water  in  parabolic 
curves  toward  the  cascades  in  front  of  the  niche. 
These  jets  will  be  so  arranged  as  to  make  a  very 
ragged  stream.  It  will  not  be  a  solid  stream,  but 
it  will  not  be  so  broken  as  the  water  of  the  spray 
jets.  From  the  niche  itself  water  will  .be  thrown 
by  means  of  a  deflector  into  an  immense  water 
screen.  This  deflector  will  break  the  entire  vol- 
ume of  water,  consisting  of  13,000  gallons,  so  that 
it  will  forni  the  magnificent  stream  referred  to. 
At  this  point  there  will  be  arrangements  of  color 
disks,  which  will  blend  the  prismatic  colors  of 
light  thrown  on  the  water  effects  in  front  of  the 
Electric  Tower  so  as  to  produce  a  constant  change 
of  color,  the  effect  of  which  will  be  very  fine.  It 
is  worthy  of  note  that  the  water  displays  on  the 
exposition  grounds  will  be  operated  continuously, 
but  only  under  electric  illumination  at  night. 

One  of  the  fine  lighting  features  of  the  ex- 
position will  be  about  a  bed  of  flowers  in  a  semi- 
circle around  the  Fountain  of  Abundance.  By 
deftly  concealed  lamps  the  beauty  of  the  bloom  and 
foliage   will    be   portrayed   at  night  to   the   delight 
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Glasgow  Municipal  Electric  Plant. 

By  Frank  C.  Perkins. 

The  recent  installations  in  the  municipal  lighting 
plant  of  the  city  of  Glasgow,  Scotland,  are  par- 
ticularly interesting,  giving  a  fair  idea  of  recent 
direct-current    practice    in    Great    Britain. 

The  attractive  exterior  of  the  Port  Dundas  sta- 
tion is  seen  in  the  accompanying  illustration  (Fig. 
i),  while  the  sectional  drawing  shown  in  Fig.  2 
gives  the  details  of  construction  and  -general  ar- 
rangement of  the  boiler,  engine  and  dynamo  rooms 
of  this  station,  which  is  located  on  Edington  street. 

The  municipality  took  possession  of  the  electric- 
lighting  plant  of  Glasgow  in  1892,  and.  acting  on 
the  advice  of  Lord  Kelvin,  a  three-wire,  direct- 
current  system  was  adopted.     Mr.  W.  A.  Chanien 
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FIG.    I.       GLASGOW     MUNICIPAL     ELECTRIC     PLANT  — PORT 
DUNDAS   STATION. 

has  been  resident  engineer  for  a  number  of  years, 
and  the  construction  of  the  new  central  stations 
has  been  pushed  forward  to  completion  under  his 
direction. 

The  new  works  for  the  north  side  of  the  river 
are  situated  near  Garscube  road,  on  the  Glasgow 
branch  of  the  Forth  and  Clyde  Canal.  The  new 
works  for  the  south  side  of  the  city  are  situated 
near  St.  Andrews  Cross  and  the  Eglinton  street- 
railway  station  of  the  Caledonian  railway.  The  en- 
gine and  boiler  rooms  of  this  station  are  sufficient 


New    Turbines   for   the    Niagara  Power 
Plant. 

The  Niagara  Falls  Power  company  has  awarded 
the  contract  for  six  new  5,000-horsepower  turbines, 
which  are  to  be  installed  in  the  new  wheel-pit  now 
in  course  of  construction.  This  is  one  of  the  most 
important  contracts  connected  with  the  new  in- 
stallation, and  as  there  have  been  rumors  that 
the  style  of  turbine  is  to  be  changed  as  compared 
with  those  at  present  in  use,  the  award  of  the  con- 
tract has  been  awaited  with  much  interest.  The 
I.  P.  Morris  company  of  Philadelphia,  Pa.,  has 
captured  the  order.  This  company  built  the  tur- 
bines now  in  operation  in  the  present  wheel-pit. 
The  new  waterwheels  are  to  be  built  after  de- 
signs made  by  Escher,  Wyss  &  Co.  of  Zurich, 
Switzerland.  The  turbines  in  the  old  pit  were  de- 
signed by  Piccard,  Pictet  &  Co.  of  Geneva,  Switzer- 
land, and  the  new  ones  will  differ  from  them 
principallv  by  the  guides  and  buckets  being  en- 
closed in'  the  wheel-case  and  having  draft  tubes 
which  will  allow  of  the  full  head  available.  The 
adoption  of  the  designs  of  Escher,  Wyss  &  Co. 
is  the  result  of  a  competition  invited  after  the  re- 
turn of  Dr.  Coleman  Sellers  and  William  A. 
Brackenridge  from  Europe  last  spring.  The  new 
turbines  w-ill  be  delivered  sometime  in  August  next, 
and  they  will  be  used  to  drive  the  six  5,000-horse- 
power generators  ordered  in  November  last  from  the 
General  Electric  company  of  Schenectady.  The  con- 
sulting hydraulic  engineer  of  the  Niagara  Falls 
Power  company  is  Clemens  Herschel. 


FIG,    2.      GLASGOW    MUNICIPAL   ELECTRIC   PLANT.— PORT   DUNDAS   STATION. 


of  all.     There  was  a  bed  of  this  kind  at  the  Omaha 
Exposition,  and  it  commanded  much  admiration. 

The  Goddess  of  Light,  which  is  to  have  position 
on  the  apex  of  the  Electric  Tower,  will  be  a  winged 
figure  having  a  height  of  18  feet  and  well  pro- 
portioned. It  will  be  made  of  staff,  the  entire 
weight  resting  on  the  toes  of  the  right  foot,  while 
in  her  right  hand  she  will  hold  aloft  a  torch  sig- 
nificant of  her  creation.  This  figure  will  bring  the 
full  height  of  the  tower  up  to  391  feet.  It  is  evi- 
dent that  the  placing  of  the  goddess  on  her  posi- 
tion is  destined  to  be  a  task  of  no  small  propor- 
tions. In  fact,  it  will  be  one  of  the  remarkable 
feats  of  the  exposition  construction.  O.  E.  D. 

Thirty-eight  new  boxes  were  added  to  the  Chi- 
cago fire-alarm  telegraph  system   during   1900. 


in  size  to  accommodate  15,000  horsepower  of  boil- 
ers, engines  and  generators. 

The  Port  Dundas  power  station  is  to  be  560  feet 
long  when  completed,  but  at  present  only  the  cen- 
tral portion  has  been  finished,  having  a  length  of 
220  feet.  The  boiler  house  is  equipped  with  10 
1,100-horsepower  boilers,  built  by  Babcock  &  Wil- 
cox of  Renfrew.  These  boilers  are  supplied  with 
chain-grate  stokers  and  superheaters,  and  have  a 
total  capacity  of  11.000  horsepower,  working  under 
a  pressure  of  200  pounds  to  the  square  inch.  The 
engine  room,  illustrated  in  Fig.  3,  is  equipped  with 
English,  German  and  American  apparatus,  show- 
ing the  uncertainty  of  English  central-station  work. 
The  English  representatives  of  American  and  Ger- 
man firms  are  placing  large  orders,  to  the  exclusion, 
largely,  of  English  apparatus.    The  American  ap- 
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paratus  already  installed  was  supplied  by  Laing, 
Wharton  &;  Down  of  London,  and  consists  of  a 
Ball  &  Wood  engine,  having  a  capacity  of  from 
750  to  1,000  horsepower,  operating  at  150  revolutions 
per  minute,  the  American  generator  being  of  the 
Walker  type.  Preparations  are  being  made  to  in- 
stall two  large  American  generators  of  the  West- 
inghouse  type,  each  of  which  will  be  driven  by  a 
3,000-horsepower  Willans  engine,  operating  at  a 
speed  of  180  revolutions  per  minute. 

The  German  unit  consists  of  a  Schuckert  dynamo, 
operated    by   a   Paul   900-horsepower    engine.,    sup- 


Electric  Printing.^ 

By  H.   B.   Wren. 

A  London  photographer  Mr.  Friese  Greene,  has 
succeeded  in  producing  electrographic  paper,  which 
promises  to  revolutionize  the  "art  preservative  of 
all  arts."  Using  the  new,  patent  paper,  the  Elec- 
trical Inkless  Printing  syndicate  has  recently  per- 
fected a  process  of  printing  without  ink.  Instead 
of  saturating  the  paper  with  the  sensitizing  materials, 
as  has  hitherto  been  done,  it  has  been  found  best 
to  mix  them  with  the  pulp  in  the  process  of  man- 
ufacture: and  so  a  radical  deoarture  has  been  made 


inert  medium  and  the  contained  chemicals  are  the 
electrolyte.  As  the  cylinders  approach  each  other 
to  press  the  paper  as  it  is  fed  between  them,  the 
current  is  switched  on  automatically  and  flows  from 
one  cylinder  through  the  paper  at  the  points  of 
contact  to  the  other  cylinder,  the  impression  being 
produced  instantly  by  electrochemical  action.  A 
governor,  or  variable  "resist,"  permits  an  operator 
to  control  the  quantity  and  intensity  of  the  current, 
which  must  be  continuous.  The  paper  possesses 
magnetic  electric  properties,  and  consequently  the 
amount  of  current  required  is  surprisingly  small. 
The  voltage  used  may  be  from  10  to  100,  and  four 
amperes  are  ample  for  the  largest  machines.  All 
inking  mechanism  being  dispensed  with,  the  power 
necessary  to  drive  the  press  is  greatly  diminished. 
For  a  given  piece  of  work  the  cost  of  current  for 
the  actual  printing  is  said  to  be  only  one-half  that 
of  ink,  while  a  saving  of  at  least  one-third  in  the 
original    cost    of   presses    is    assured. 

The  new  process  lends  itself  readily  to  all  speeds, 
even  to  the  fastest  web  presses.  At  an  exhibition  at 
Blackpool,  England,  witnessed  by  a  large  company 
of  printers  and  scientists,  a  rotary  press  was  run 
at  the  rate  of  6,000  impressions  per  hour,  and  the 
work  was  declared  perfect  in  every  particular. 

Thus  far  the  efforts  of  the  syndicate  have  been  al- 
most exclusively  given  to  black  print,  but  inciden- 
tallv  there  have  been  some  promising  developments 
in  the  line  of  color  work. 

Relative  to  the  appearance  of  electric  printing.  The 
Tnnrnal  of  Printing  and  Kindred  Industries  of  the 
British  Empire  says  it  greatly  resembles  litho- 
eraphic  work.  The  Inland  Printer  stales  that  sam- 
ples furnished  that  paper  "are  remarkable  in  their 
cle^irness  of  outline  and  soliHity  of  color." 

At  last  accounts  several  of  the  srreat  London  dailies 
had  placed  their  plants  at  the  disposal  of  the  syndi- 
cate for  an  exhaustive  test  of  the  process. 

So  far  as  known,  there  have  been  no  attempts  as 
vet  to  utilize  this  electrnaraohic  paner  for  anv  other 
purpose  than  prpsswork:  but  evidentlv  if-s  field  is 
far  wider  th^n  this,  and  not  unlikelv  it  will  soon  be 
made  use  of  in  other  fields  of  graphic  art. 


FIG-    3.       GLASGOW    MUNICIPAL    ELECTRIC    PLANT. — GENERATOR    ROOM    IN    PORT    DUNDAS    STATION. 


plied  bj-  Mavor  &  Coulson.  This  engine  was  built 
at  Dumbarton,  and  is  of  the  three-crank,  triple- 
expansion  type,  operated  at  150  revolutions  per 
minute.  The  English  dynamos,  built  by  Crompton 
&  Co.,  are  operated  by  200-horsepower  and  400- 
horsepower  engines,  installed  by  the  Mirrles,  Wat- 
son ik  Yaryan  company.  Two  direct-connected 
generators  were  also  supplied  by  the  British  Thom- 
son-Houston company,  each  directly  coupled  to  a 
Belhss  engine  of  i,500-horsepow-er  capacity.  The 
normal  speed  of  these  machines  is  230  revolutions 
per  minute.  In  addition  to  the  above  machines, 
there  is  a  large  Crompton  generator,  operated  a.t 
230  revolutions  per  minute^  by  a  1,500-horsepower 
Willans  engine. 

Besides  the  equipment  mentioned  there  are  in 
regular  use  two  sets  of  motor-driven  boosters,  used 
for  providing  the  necessary  extra  pressure  required 
for  charging  the  accumulator  plant.  This  storage- 
battery  plant  consists  of  two  sets  of  167  cells  each, 
shown  in  accompanying  illustration  (Fig.  4).  One 
set  is  connected  on  each  side  of  the  three-wire 
system,  making  a  total  of  334  cells.  The  cells  are 
mounted  on  steel  stands  and  are  supplied  with 
lead  covers,  supported  on  insulators — a  practice  not 
in  general  use  in  this  country.  The  normal  capacity 
of  the  accumulator  plant  is  1,100  ampere-hours. 
The  normal  rate  of  charge  is  180  amperes  and  the 
normal  rate  of  discharge  150  amperes  for  seven 
hours.  The  cells  are  capable  of  being  discharged 
without  damage,  should  necessity  require  it.  at  a 
rate  of  300  amperes.  It  is  therefore  possible  to 
supply  600  lamps  from  the  batterj'-  for  seven  hours 
or  double  that  number  for  about  three  hours. 

The  switchboard  apparatus  was  supplied  by  James 
White  of  Glasgow  and  Messrs.  Go  wans  of  Man- 
chester. On  account  of  the  excessive  output  to  be 
dealt  with  (more  than  40,000  amperes),  special 
switchboard  apparatus  was  found  necessary.  The 
voltmeters  were  of  the  Kelvin  type,  and  the  Kelvin 
recording  and  indicating  ammeters  were  also  used, 
reading  to  2,000  amperes. 

Triple  concentric  cables  are  used  lor  the  feeders 
and  large  distributing  mains,  four  of  the  former 
and  six  of  the  latter  being  shown  in  Fig.  5.  These 
cables  are  lead  sheathed  and  are  built  up  of  stranded- 
copper  conductors,  the  outside  of  the  cables  meas- 
uring 3%  inches  in  diameter.  These  cables  are 
among  the  largest  in  the  world,  and  each  cable 
is  capable  of  conveying  electric  energy  to  the 
extent  of  700  horsepower  a  distance  of  two  miles. 


and  a  new  machine-made  paper  has  been  invented 
that  has  rare  properties. 

As  the  chemicals  used  are  abundant  and  cheap, 
the  new  medium  can  be  produced  as  cheaply  as 
common  paper.  The  prepared  paper  is  stable  and 
colorless;  is  unaffected  by  any  other  agent  than 
the  electric  current;  may  be  kept  indefinitely 
and  sent  to  the  press  directly  from  the  roll  as 
manufactured,  with  no  preliminary  treatment  what- 
ever; yields  instantly  a  dense,  black,  permanent 
print;  requires  no  subsequent  "fixing"  or  develop- 
ing; indeed,  is  ready  for  distribution  immediately, 
as  there  is  nothing  like  ink  to  smirch  or  require 
drying;  in  short,  meets  all  the  requirements  of  a 
perfect   medium   for   electric   printing. 

Given  such  a  suitable  paper,  and  the  mechanical 
problems  incident  to  a  practical  system  of  electric 
printing  are  comparatively   simple. 

The  London  syndicate,  having  satisfactorily  com- 
pleted the  experimental  part  of  its  undertaking,  is 


The  Brussels  Conference. 

Walter  H.  Chamberlain,  assistant  United  States 
commissioner  of  patents,  has  returned  from  the 
conference  for  the  protection  of  industrial  property 
at  Brussels,  to  which  he  was  a  delegate.  The  con- 
vention at  Paris  in  iSSo  provided  for  periodical 
conferences  for  revision  of  the  regulations  adopted 
at  that  time.  The  conference  just  held  is  the  third 
under  this  provision. 

The  members  of  the  Brussels  conference  proposed 
some  important  additions  to  the  patent  regulations, 
and  this  conference  will  probably  take  rank  with 
the  original  convention.  Under  the  regime  sug- 
gested, there  will  be  no  more  lapsing  of  a  patent  in 
one  country  because  it  has  lapsed  in  another  for 
non-payment  of  fees.  A  uniform  period  of  three 
years  from  the  date  of  application  has  been  decided 
upon  as  the  limit  to  the  time  in  which  the  patent 
need  not  be  worked.  The  convention  has  also  pro- 
posed to  extend  the  time  of  filing  appHcations  from 
six  or  seven  months  to  a  uniform  period  of  one 
year.     The    provisions    of    the    convention    against 


GLASGOW    MUNICIPAL    ELECTRIC    PLANT. — ACCUMULATOR    ROOM. 


The  Phcenixville  (Pa.)  and  Bridgeport  Electric 
Railway  company  will  build  an  electric  street  rail- 
way 12  miles  long,  to  connect  with  the  Norristown 
and  Philadelphia  electric  railway  at  Bridgeport. 
A  300-horsepow^er  station  will  be  built  at  Valley 
Forge,  and  work  on  the  new  road  will  be  com- 
menced about  March  ist. 


now  engaged  in  demonstrating  the  workings  of  the 
new  process  and  overcoming  the  objections  of 
printers. 

The  machine  for  electric  printing  is  simply  an  ordi- 
nary press  divested  of  all  its  inking  mechanism  and 
having  the  cylinder  or  paper-bearing  surface  covered 
with  a  suitable  conducting  metal.  The  work  of 
"make  ready"  is  the  same  as  for  ordinary  printing; 
and  line  blocks,  electrotypes,  woodcuts,  halftones, 
engravings,  all  kinds  of  designs  in  relief,  may  be 
used  at  will. 

The  "form"  is  connected  with  one  pole  of  the  dy- 
namo or  battery — for  most  purposes  the  current  may 
be  taken  from  an  ordinary  incandescent-light  wire; 
the  paper-carrying  cylinder  or  surface  is  connected 
with  the  opposite  pole.  Thus,  the  metal  surfaces  of 
both  cylinders  are  the  electrodes,  while  the  paper  is 
in  reality  a  very  thin  cell  in  which  the  pulp  is  an 

I.     From  the  Scientific  American. 


false  indications  of  origin  were  extended  to  agri- 
cultural products,  thus  protecting  American  frui.ts, 
and  a  new  article  was  inserted  granting  the  same 
protection  against  unfair  competition  to  citizens  of 
the  United  States  as  is  granted  to  citizens  or  sub- 
jects of  any  other  of  the  countries  of  the  union. 

The  delegates,  of  whom  45  were  in  attendance  at 
one  time  were  the  ministers  of  the  several  countries 
interested,  supported  by  the  heads  of  the  offices  of 
the  different  countries  which  are  concerned  with 
industrial  property,  professors  of  universities,  mem- 
bers of  legislative  bodies,  and  lawyers  of  recognized 
standing  as  authorities  on  the  subjects  discussed. 
It  is  said  that  every  first-class  power  except  Russia 
has  now  adhered  to  the  convention  or  given  notice 
of  such  intention. 


The  mayor  of  Oshkosh.  Wis.,  advocates  a  munici- 
pal electric-lighting  plant. 
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earnest  to  their  co-workers  in  the  British  empire 
on  the  occasion  of  the  death  of  Victoria,  the  great 
queen,  the  good  woman. 


We  publish  this  week,  ahnost  entire,  the  report 
of  the  committee  of  the  Northwestern  Electrical 
association  on  the  relation  of  central-station  em- 
ployes to  correspondence  schools.  With  the  dis- 
cussion, the  report  occupies  over  seven  columns  of 
the  Western  Electrician,  but  we  consider  that  the 
importance  of  the  subject  justifies  the  amount  of 
space  given  to  it.  Correspondence  schools  have 
become  an  important  factor  in  American  industrial 
life,  and  it  is  well  to  consider  carefully  their  ad- 
vantages and  limitations.  The  situation  is  can- 
vassed fully  and  impartially  in  the  report,  and 
there  are  few  readers  of  the  Western  Electrician 
who  will  not  receive  benefit  from  an  attentive 
perusal   of  the   paper. 


Few  persons  realize  the  rapidity  with  which  the 
primary  battery  is  disappearing  as  a  source  of 
current  in  telegraphy.  For  50  years  this  useful 
type  of  apparatus  was  relied  upon  to  operate  the 
telegraphs  of  the  world,  but  within  the  last  few 
years  the  dynamo  has  demonstrated  its  superiority 
for  this  work  and  is  now  rapidly  superseding  the 
battery.  The  work  of  reconstructing  the  generat- 
ing plants  is  proceeding  in  all  the  considerable 
centers  of  telegraphic  work  in  this  country,  having 
been  already  accomplished  in  the  cities  of  the  first 
class,  such  as  New  York,  Chicago  and  St.  Louis. 

Take  the  western  division  of  the  Western  Union 
Telegraph  company,  for  instance.  In  Chicago  and 
St.  Louis  the  machines  have  been  installed  for 
some  time,  but  in  a  number  of  smaller  cities  the 
change  has  been  but  recently  made  or  is  now  under 
way.  In  Cincinnati  13,000  gravity  cells  have  just 
been  replaced  by  iS  motor-dynamos.  These  ma- 
chines are  wound  for  220  volts  on  the  motor  side 
and  for  voltages  ranging  in  different  generators 
from  seven  to  340  volts  on  the  dynamo  side.  The 
machines  of  higher  voltage  are  used  for  supplying 
the  long  quadruplex  lines.  Current  is  supplied 
from  central-station  mains,  care  being  taken  to 
have  other  sources  of  supply  in  reserve  in  case 
of  necessity.  This  is  the  practice  followed  in 
all  the  newer  plants,  which  are  installed  under 
the  direction  of  J.  C.  Barclay  of  Chicago,  the  elec- 
trician for  the  company. 

Among  other  cities  where  the  motor-dynamos 
have  just  been,  or  are  now  being,  installed,  are 
Cleveland,  where  11,000  cells  were  replaced;  San 
Francisco,  10,000;  Denver,  9,000;  Toledo,  5,000; 
Minneapolis,  5,000;  Houston,  5,000,  and  Duluth, 
3,000.  Here,  in  eight  cities,  is  a  total  of  61,000  cells 
of  primary  battery  replaced  by  motor-dynamos 
within  the  last  few  months. 


We  are  sure  that  we  voice  the  general  senti- 
ment when  we  say  that  the  electrical  men  of  the 
United  States  extend  a  sympathy  that  is  real  and 


Germany  seems  to  have  succeeded  Great  Britain, 
for  the  moment,  as  the  country  terrorized  by 
American  competition.  Recently  a  Hamburg  paper 
of  importance,'  discoursing  warningly  of  "The 
American  Dagger,"  basing  its  article  on  the  an- 
nua' report  of  the  secretary  of  the  United  States 
Treasury,  proposed  these  remedial  measures:  "We 
must  fight  Americanism  with  its  own  methods;  the 
battle  must  be  fought  with  their  weapons,  and 
wherever  possible  their  weapons  must  be  bettered 
and  improved  by  us.  Or,  to  speak  with  other  and 
mor^  .  practical  words,  Germany— Europe — must 
adopt  improved  and  progressive  methods  in  every 
ilepa"ttiicnt  of  industry;  must  use  more,  and  more 
c'Tcctive,  machinery.  Manufacturers  as  well  as 
merchants  must  go  to  America,  send  thither  their 
assistants  and  workingmen.  not  merely  to  super- 
ficially observe  the  methods  there  employed,  but 
to  study  them  thoroughly,  to  adopt  them,  and 
wherever  possible  to  improve  upon  them,  just  as 
the  Americans  have  done  and  are  still  doing  in 
Europe."  No  one  in  the  United  States  surely  can 
take  exception  to  this  advice.  Let  our  German 
friends  come  over  on  their  sharp-eyed  tours  of 
observation;  they  will  be  cordially  received,  un- 
less the  traditions  of  American  industrial  estab- 
lishments are  suddenly  abandoned.  But  let  them 
beware  of  the  subtle  atmosphere  of  Americanism; 
it  is  very  infectious,  and  unless  the  visitors  stoutly 
set  themselves  against  it  they  are  likely  to  become 
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imbued  with  it  to  the  extent  of  remaining  here  as 
a  component  part  of  the  republic.  But  there  is 
anothjir  danger  in  going  back  to  the  Fatherland, 
for  by  the  time  the  investigators  have  landed  on 
German  soil  the  inconsiderate  Americans  will  have 
invented  some  new  machinery  or  devised  some 
new  methods  that  will  demand  renewed  attention 
on  the  part  of  the  champions  of  German  trade 
There  iiceuis  to  be  only  one  way  out  of  the  diffi- 
culty, and  that  is  iXvi  establishment  of  relays  of 
Teutonic  pupils  in  the  art  of  being  np-to-date, 
crossing  and  recrossing  the  Atlantic  in  endless 
succession.  There  would  thus  be  a  constant  cir- 
crlation  of  open-eyed  and  open-eared  Germans 
among  us,  to  the  great  benefit  of  transportation 
lines  and  the  inn-keeping  trade. 


The  death  of  Elisha  Gray  takes  away  a  man 
who  contributed  much  to  the  development  of  the 
electrical  transmission  of  intelligence  in  the  last 
tliird  of  the  nineteenth  century.  Professor  Gray 
was  essentially  an  inventor,  and  it  may  truthfully 
be  said  that  he  was  a  great  one,  although  it  is 
equally  true  that  he  failed  to  reach  the  greatest 
success  through  a  certain  indifference  to  final  de- 
tails of  improvement  and  an  apparent  lack  of  busi- 
ness foresight.  He  Hked  to  plan  out  and  de- 
velop an  invention  on  broad  lines  until  it  gave 
promise  of  practicability,  and  then  leave  to  his  as- 
sistants the  final  touches  necessary  to  make  a 
workable  piece  of  apparatus  for  everyday  use.  He 
obviously  possessed  inventive  talent  of  the  highest 
order,  but  there  .stemed  to  be  in  his  character  an 
elenacnt  of  irresolution  or  indecision  that  pre- 
vented him  from  reaping  the  full  benefits  of  his 
own  conceptions  and  demonstrations. 

Professor  Gray  certainly  conceived  the  idea  and 
method  of  making  an  electric  speaking  telephone  in- 
dependently of  anyone  else,  and  he  filed  a  caveat  for 
the  prospective  invention  on  the  very  day  that  Bell 
filed  an  application  for  a  patent  on  his  magneto 
telephone.  "Gray  embodied  in  his  apparatus  the 
main  pnnciple  upon  which  all  successful  battery 
tvanrmitters  are  based."  says  Mr.  K.  B.  Miller,  in 
his  book  on  "American  Telephone  Practice."  Bell, 
however,  applied  for  a  patent;  Gray  simply  filed 
a  caveat,  and  the  priority  of  invention  was  awarded 
to  Bell,  after  years  of  litigation.  If  Professor 
Gray,  who  was  incontestably  more  of  an  electrician 
than  Professor  Bell  (although  the  latter  had  the 
better  knovv'ledge  of  acoustics),  had  worked  out 
the  details  of  his  idea  with  more  promptness  and 
foreknowledge,  it  is  very  possible  that  the  greater 
honors  and  emoli>inents  that  came  to  Professor 
Bell  would  have  been  his. 

In  the  telautograph  Professor  Gray  displayed 
gr«.at  originality.  He  devoted  years  of  time  and 
a  large  amount  of  money  to  the  perfection  of  this 
ingenious  invention,  and  he  made  a  machine  that 
accurately  transmitted  the  sender's  written  mes- 
sage in  facsimile  to  distances  as  great  as  from 
London  to  Paris,  as  was  actually  done.  As  origi- 
nally invented,  the  telautograph  was  a  complicated 
r.nd  expensive  instrument,  requiring  four  wires  for 
the  transmission  line,  and  it  could  not  compete 
with  the  simpler  telephone  system,  even  with  its 
advantage  of  a  facsimile  record.  Lately  it  has 
been  much  simplified,  and  it  now  gives  promise  of 
greater  usefulness.  But  in  its  original .  form,  as 
exhibited  at  the  Chicago  World's  Fair  of  1893,  it 
v/as  a  wonderfully  ingenious  device  and  was  in 
itself  an  eloquent  demonstration  of  the  ability  of 
its   inventor. 

Gray's  privjting  telegraph  was  a  valuable  Inven- 
tion in  its  day,  and  at  one  time  a  number  of  the 
instruments  were  In  use  on  short  lines.  Among 
his  other  work,  an  improved  telegraph  relay,  hotel 
annunciators  and  telephone  signaling  systems  may 
be  mentioned,  not  forgetting  the  harmonic  tele- 
graph nor  his  recent  valuable  experiments  to 
demonstrate  the  practicability  of  detecting  sounds 
under  water,  by  suitable  apparatus,  for  distances 
up  to  12  miles.  Thus  a  partial  list  of  Professor 
Gray's  inventions  shows  that  he  is  entitled  to  a 
high  and  honorable  place  in  the  select  fraternity 
of  American  inventors.  As  a  man  he  was  simple 
and  unassuming,  reserved  but  unpretentious. 
Morally  and  socially,  his  life  was  on  the  highest 
plane  of  American  citizenship;  he  could  look  the 
world  in  the  face  without  fear  and  without  re-, 
proach. 
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Trade  Education  of  Central-station 
Employes.' 

By  D.  C.  Jackson,  F.  A.  Copeland  and  H.  L.  Dohertv. 

The  investigations  of  this  committee  have  shown 
them  that  they  have  a  big  subject  to  deal  with  and 
one  which  is  rapidly  changing  in  aspect.  This  re- 
port may  therefore  be  characterized  as  preliminary, 
and  it  is  our  behef  that  the  committee  may  be  ad- 
vantageously continued  for  the  purpose  of  further 
investigations  into  the  working  of  correspondence 
schools  of  various  types,  with  a  view  to  making  a 
more  complete  comparison  of  the  results  obtained 
by  these  schools. 

For  the  present  the  committee  has  felt  that  it  is 
desirable  to  divide  the  subject  and  discuss  it  under 
three  heads; 

1.  Can  correspondence  instruction  be  relied  upon 
to  increase  the  usefulness  of  electric  central-station 
employes  to  their  employers? 

2.  Are  existing  courses  of  the  correspondence 
schools  properly  adapted  to  be  of  the  greatest  use 
to  electric  central-station  employes  and  through 
them  to  their  employers? 

3.  What  provisions  may  central-station  owners 
reasonably  supply  for  the  purpose  of  encouraging 
their  employes  to  study  the  requirements  of  their 
business,  and  how  may  those  provisions  be  exe- 
cuted? 

Your  committee  finds  that  for  the  purpose  of  this 
report  only  four  correspondence  schools  need  be 
considered,  since  these  are  the  only  ones  which 
present  courses  for  electric  central  stations  at  large. 
These  four  schools  are  given  in  alphabetical  order 
as  follows: 

American  School  of  Correspondence,  Boston, 
Mass. 

Electrical  Engineer  Institute  of  Correspondence 
Instruction,  New  York  city. 

International  Correspondence  Schools,  Scranton, 
Pa. 

United  Correspondence  Schools,  New  York  city. 

Each  of  these  schools  has  an  enrollment  in  all 
of  its  courses  which  aggregates  thousands.  One 
school,  the  International,  advertises  an  aggregate 
total  enrollment  of  200,000,  or  thereabouts.  This 
aggregate,  however,  must  be  understood  as  repre- 
senting the  total  enrollments  which  the  school  has 
enjoyed  since  its  organization,  but  even  thus  con-  . 
sidered,  the  number  is  big  enough  to  be  amazing. 
The  enrollments  of  the  other  schools  are  smaller 
than  this,  but  they  are  in  each  case  large  enough 
to  provoke  consideration  for  their  work. 

The  capital  invested  in  the  different  schools  is 
large.  The  International  Schools,  which  is  an 
incorporated  concern  in  Pennsylvania,  has  a  capital 
of  a  million  and  a  half  of  dollars,  and  the  character 
of  its  buildings  and  equipment  make  it  clearly 
evident  that  several  hundred  thousand  dollars  are 
invested  in  fixed  property,  while  the  cost  of  op- 
erating the  school  must  absorb  a  considerable  pro- 
portion  of  the   remainder   of  the  capital. 

The  United  Correspondence  Schools,  which  is 
incorporated  in  New  York,  has  a  capital  stock  of 
$250,000.  An  inspection  of  the  headquarters  of  this 
school  also  makes  it  evident  that  a  considerable 
sum  is  invested  in  fixed  equipment  or  is  required 
in  handling  the  business  of  the  school. 

The  American  School  of  Correspondence  is  in- 
corporated under  the  laws  of  the  state  of  Massa- 
chusetts, and  the  Electrical  Engineer  Institute  of 
Correspondence  Instruction  is  incorporated  under 
the  laws  of  the  state  of  New  York.  Neither_  of 
the  latter  two  institutions  advertises  its  capital 
stock,  but  it  appears  from  an  inspection  made  by 
your  committee  that  the  monej'"  invested  in  these 
school's  is  not  so  extensive  as  that  invested  in  the 
others.  This  must  not  be  understood  to  be  neces- 
sarily an  unfavorable  criticism.  Your  committee  is 
not  prepared  to  saj'  that  the  moneys  invested  in 
the  buildings  or  equipment  in  the  other  schools 
are  essential  to  the  best  success  of  their  efforts  to 
teach,  though  they  must  be  contributory  thereto. 

In  the  effort  to  get  information  with  respect  to 
the  correspondence  schools,  your  committee  was 
dependent  to  a  considerable  extent  upon  the  schools 
themselves.  The  chairman  of  your  committee  ex- 
pended considerable  time  and  some  money  in  in- 
terviewing the  managers  at  headquarters  of  the 
several  schools  and  making  personal  examinations 
of  the  arrangements  for  dispatching  business.  An 
unfortunate  conflict  of  engagements  made  it  im- 
possible for  him  to  interview  the  manager  of  the 
International  Correspondence  Schools  at  Scranton, 
but  he  has  had  correspondence  with  him  and  his 
\vestern  superintendent,  and  has  interviewed  the 
principal  of  one  of  the  important  departments  of 
the  school  and  also  the  western  superintendent  of 
the  school. 

All  the  schools  have  courteously  responded  to 
requests  for  information,  and  all  of  them,  with  one 
exception,  have  given  fairly  complete  information 
upon  points  inquired  about — two  schools  have,  in 
fact,  offered  more  than  the  committee  SDecificalh' 
asked  for.  The  exception  is  the  Electrical  Enei- 
neer  Institute  of  Corresoondence  Instruction,  which 

I.  AbF:tr=>ct  of  r*'p'>rt  (pre=e'^te'i  January  17  1901)  of  a  com- 
m-t'ee  of  ihp  Northwestern  Elpftr'ral  association  appoioterl  to 
consiHer  the  advisaliility  of  ceniral-?t^tion  management^  en- 
COQra?in§  their  emplnves  to  enroll  thpiiisel^e=  in  ronrses  of 
corrpsnondence  schools.  Sm^^esf  ion's  rela'ine  loindnstr'al  edu- 
cation in  general  are  'o  >ie  fonnd  'n  thp  report  made  in  rgoo  by  a 
conami'tee  of  ihe  Soriety  for  th°  Pronio'ion  of  Eneinpe'-lng  Edn- 
cat  on.  which  'S  Pntitlfd  "American  Indiist'-ial  Education:  What 
Shall  It  Be?"  Cop"e=;  of  this  report  mav  bp  ohtainod  from  the 
chairman  of  she  '■ommittee  that  made  it.  ProF.  J.  B.  Johnson, 
dean  of  the  College  of  Engineering.  Madison,  Wis. 
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courteously  decUned  to  lay  bare  its  methods  of 
business  management  and  the  results  attained  by  its 
school.  This  refusal  was  made  notwithstanding  the 
fact  that  the  committee  only  desired  and  requested 
the  information  needed  for  the  purpose  of  arriving 
at  a  just  conclusion  with  respect  to  the  merits  of 
the  school. 

The  United  Schools  gave  full  information,  but 
were  unwilling  to  allow  correspondence  to  be  car- 
ried on  with  their  scholars  except  through  the 
home  office. 

First  Head. 

/.  Can  Correspondence  Instruction  Be  Relied  Upon 
to  Increase  the  Usefulness  of  Electric  Central-sta- 
tion Employes  to   Their  Employers^ 

For  the  purpose  of  aiding  the  committee  in  mak- 
ing its  judgment  upon  this  matter,  we  sent  out 
letters  to  from  50  to  75  of  the  scholars  of  each  of 
three  correspondence  schools. 

These  letters  were  accompanied  by  a  list  of 
questions  which  read  as  follows: 

1.  What   is    your    employment? 

2.  What    regular    schooling    have   you    had? 

3.  How  long  have  you  been  enrolled  as  a  scholar 
in  the  correspondence  school? 

4.  What  course  are  you  taking,  and  how  far 
along  in  your  course  are  you  now? 

5.  How  much  practical  advantage  have  you  thus 
far  found  from  your  cc'rrespondence-school  lessons? 

6.  How  far  do  you  feel  that  you  can  ultimately 
increase  your  value  to  your  employer  by  taking  the 
instruction  in  the  correspondence  school? 

7.  Do  you  now  intend  to  complete  the  full  course 
you  have  entered  upon? 

8.  How  long  do  you  think  it  will  require  you 
to  do  this? 

g.  Would  it  have  been  impracticable  for  you  to 
have  taken  a  full  course  in  a  manual-training  school 
or  a  high   school? 

10.  Do  you  anticipate  ever  preparing  to  enter  a 
regular  engineering  course  in  a  college? 

In  the  space  below  please  enter  any  farther  re- 
marks which  you  think  may  be   useful. 

One  of  the  schools  (the  American  School  of  Cor- 
respondence) courteously  furnished  us  with  a  list 
of  about  75  of  its  scholars,  to  whom  letters  were 
sent,  and  from  whom  replies  were  received — each 
of  the  replies  being  more  or  less  full.  Two  of  the 
schools  (the  International  and  the  United  (Torre- 
spondence  Schools)  preferred  to  send  out  the  let- 
ters for  us  rather  than  to  give  the  names  and 
addresses  of  their  scholars,  which  might  perhaps 
be  a  violation  of  the  confidential  agreement  with 
their  scholars.  The  answers  to  these  letters  were 
then  forwarded  to  the  chairman  of  the  committee. 
One  school  (the  Electrical  Engineer  Institute  of 
Correspondence  Instruction)  refused  either  to  fur- 
nish a  list  of  names  of  its  scholars  or  to  send  out 
letters  of  inquiry  furnished  by  the  committee  for 
the  purpose. 

The  chairman  of  your  committee  received,  ap- 
proximately. 250  replies  from  the  scholars  of  the 
three  schools  named  above.  The  answers  were 
enthusiastically  affirmative  regarding  the  advan- 
tages derived  from  the  courses  of  the  schools.  This 
was  true  to  a  unit.  As  the  schools  each  had  the 
opportunity  to  pick  some  50  to  100  scholars,  to 
which  the  letters  were  sent,  from  perhaps  some 
thousands  or  even  tens  of  thousands,  we  may 
very  properly  credit  them  with  furnishing  the 
addresses  or  forwarding  our  request  letters  to 
scholars  who  were  recognized  as  being  satisfied. 
Notwithstanding  this  advantage  on  the  side  of  the 
schools,  your  committee  was  surprised  at  the  ex- 
treme unanimity  with  which  the  courses  of  the 
schools  are  approved  by  the  scholars. 

The  subject  of  this  division  of  this  report  is  dealt 
with  from  the  scholars*  point  of  view  in  their  an- 
swers to  the  fifth  and  sixth  questions.  Some  thor- 
oughly concrete  information  might  perhaps  have 
been  obtained  through  correspondence  with  the 
employers  of  these  various  scholars,  but  your  com- 
mittee did  not  feel  privileged  to  undertake  this 
without  first  invoking  the  permission  of  the  schools 
and  then  individually  requesting  permission  from 
the  scholars  themselves,  since  there  appears  to  be 
some  sensitiveness  in  respect  to  making  known  the 
names  of  individuals  who  are  enrolled  in  corre- 
spondence-school courses. 

Your  committee  will  endeavor  to  take  this  matter 
up  for  more  careful  examination  during  the  coming 
year  if  you  consider  it  desirable  to  continue  the 
committee  for  farther  investigation. 

The  answers  to  question  5  may  doubtless  be 
properly  regarded  as  representing  the  personal 
opinions  of  the  individual  scholars  upon  the  value 
of  the  courses.  The  replies,  on  the  whole,  show 
a  feeling  of  added  power  and  a  confidence  in  future 
promotion  as  a  result  of  properly  directed  study, 
which  certainly  evidences  a  satisfactory  amounc  of 
inspiration  as  the  result  of  the  correspondence- 
school   courses. 

The  answers  to  the  sixth  question,  as  a  rule,  are 
reasonably  modest.  A  goodly  number  of  the  schol- 
ars who  have  been  carrying  on  their  correspond- 
ence work  for  over  a  year,  however,  claim  to  have 
received  promotions  and  that  these  promotions  are 
the  immediate  result  of  a  greater  value  to  their 
emploj'ers  which  came  directly  through  pursuing 
correspondence  courses.  The  replies  to  our  in- 
quiries are  from  men  of  all  ages  and  widely  dif- 
erent  conditions  in  life,  but  most  of  them  had  com- 
pleted or  are  pursuing  electrical  courses.  Com- 
paratively few  of  them  are  employed  in  or  about 
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electric  generating  plants.  All  of  those  who  had 
not  completed  their  courses  expressed  their  in- 
tention of  doing  so.  Nearly  all  replied  that  it 
would  have  been  impracticable  for  them  to  have 
attended  a  day  school  instead  of  enrolling  in  the 
correspondence    school. 

On  the  whole,  these  answers  fulfill  the  expecta- 
tions which  may  be  reasonably  gained  through 
abstract  reasoning  on  the  advantages  of  a  special 
practical  education  to  employes  who  hold  positions 
which  require  such  careful  service  as  work  in  elec- 
tric central  stations.  The  character  of  the  work 
pertaining  to  an  electric  generating  station  is  of 
such  a  nature  that  inefficient  employes  may  cause 
wastes  of  greater  or  less  magnitude  in  almost  every 
operation,  from  the  stoking  of  the  furnaces  to  the 
testing  of  the  meters.  Not  the  least  proportion 
of  the  losses  in  a  central  station  is  to  be  laid  to 
inferior  work  in  the  boiler  room.  A  fireman  who 
has  been  well  informed  in  regard  to  the  combustion 
of  fuel  and  the  relation  between  fuel  consumption 
and  admission  of  air  to  the  furnaces  may  every 
week  save  a  sura  comparable  to  his  wages,  as 
compared  with  an  uninformed  or  careless  firernan. 
Each  fireman,  with  his  hand  shovel,  will  handle 
coal  which  has  a  value  in  this  western  country  ex- 
ceeding may  times  his  wages.  The  difference  be- 
tween judicious  and  injudicious  handling  of  this 
coal  makes  a  marked  difference  in  the  earnings  of 
a  station. 

A  properly  planned  correspondence  course  may 
put  the  fireman  upon  a  proper  footing  with  respect 
to  his  handling  of  the  coal.  The  engine  runner, 
the  dynamo  tender  and  the  wiper  may  all  likewise 
be  made  more  efficient,  through  a  proper  under- 
standing of  their  business,  with  a  resulting  con- 
siderable increase  in  the  net  earnings  of  a  station. 
It  is  particularly  important  that  the  chief  operating 
engineer  of  a  station  and  the  superintendent  of  the 
company  shall  be  well  trained  in  matters  relating 
to  the  economical  combustion  of  fuel  for  the  rais- 
ing of  steam,  the  economical  operation  of  steam 
engines  and  auxiliaries,  as  well  as  the  economical 
handling  of  electric  machinery  and  devices,  and 
that  they  shall  be  competent  to  instruct  properly 
all   of  the    station   employes. 

The  central-station  company  whose  superintend- 
ent and  chief  operating  engineer  are  not  ac- 
quainted with  methods  of  analyzing  flue  gases, 
testing  the  quality  of  steam,  the  use  of  the  indi- 
cator for  the  purpose  of  checking  the  valve-setting 
of  the  engines,  and  various  other  special  tests 
about  the  station,  loses  throush  the  chimney, 
through  radiat'on.  defective  engine-running  and 
other  defects  large  sums  of  money  every  year. 
Sums  which  are  lost  by  many  stations  on  account 
of  the  defective  knowledge  of  the  emnloyes  would, 
in  fact,  if  saved,  be  sufficient  to  pay  for  the  entire 
cost  of  correspondence  courses  for  the  more  im- 
portant men  in  the  station  and  still  leave  a  hand- 
some  margin   over. 

That  advantages  may  be  gained  through  a  proper 
training  of  the  employes  is  shown  through  the  ex- 
perience of  many  central  stations,  and  it  is  also 
illustrated  by  the  answers  which  your  committee 
has  received  to  its  various  letters  of  inquiry  from 
the  emnloyes  themselves.  We  mav  set  it  down  as 
a  fact  that  the  average  central  station  may  in  large 
measure  improve  its  economy  as  the  result  of  the 
proner  trade  education  o.f  its  employes. 

We  assert,  as  a  deduction  from  the  experience 
of  the  eas-light  companies,  as  a  deduction  from 
the  conditions  which  are  known  to  exist  in  central 
stations,  and  as  a  deduction  from  the  exoerience  of 
the  manasrers  of  progressive  central  stations  who 
have  tried  it.  that  proper  instruction  may  be  relied 
upon  to  increase  the  usefulness  of  central-station 
emploves  to  their  emoloyera  and  that  this  increase 
of  usefulness  will  be  of  a  character  that  will  enable 
employes  to  receive  promotion,  and  it  will  also 
be  of  a  character  which  will  result  in  direct  savings 
in  the  operation  of  the  plant.  The  magnitude  of 
these  savings  will  depend  upon  the  character  of  the 
plant  and  the  character  of  its  management.  In 
the  average  station  thev  are  likely  to  equal  a  con- 
siderable proportion  of  the  operating  expenses. 

There  is  a  demand  for  this  proper  instruction  of 
central-station  employes,  and  your  committee  be- 
lieves that  it  can  be  reasonably  well  filled  by  cor- 
respondence courses,  provided  they  are  well 
planned.  The  interrogatory  of  the  first  head  is 
thus  answered  in  the  affirmative. 

Second  Head. 

.?.  Are  Existing  Courses  of  the  Correspondence 
Schools  Properly  Adapted  to  Be  of  the  Greatest  Use 
to  Electric  Central-station  Employes  and  Through 
Them  to   Their  Employers? 

Each  of  the  four  schools  referred  to  in  the  earlier 
part  of  this  report  describes  one  or  more 
courses  which  are  apparently  intended  for  the  train- 
ing of  electrical  artisans.  These  courses  are  called 
by  various  names,  and  are  held  out  by  the  schools 
as  having  value  for  central-station  employes.  It  is 
readily  understood  that  the  value  of  these  courses 
to  such  employes  must  depend  upon  the  subjects 
treated  in  them  and  upon  the  way  in  which  those 
subjects  are  treated.  [The  subjects  treated  in  the 
various  courses  which  the  several  schools  claim 
to  be  adapted  to  the  needs  of  central-station  em- 
ployes are  presented  at  length  in  the  report,  but 
must  be  here  omitted  for  lack  of  space.] 

[Continued  on  fage   70.] 
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January  26,  1901 


DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Mr.  ClJdden  Resigns  as  President  of  the 
Erie  Company. 

At  a  special  meeting  of  tlie  directors  of  tlie  Erie 
Tejegraph  and  TelepVione  company  Vield  in  Bos- 
ton on  January  i6th  the  new  management,  repre- 
senting the  bankers'  syndicate,  took  charge  of  the 
company's  aiTairs.  Charles  J.  Glidden  resigned  his 
office  as  president,  and  Charles  A.  Grant  resigned 
the  treasurership.  Mr.  Glidden's  successor  was  not 
elected,  but  Walker  Abbott  was  chosen  treasurer, 
and  Mr.  Grant  was  elected  auditor.  An  executive 
committee  will  direct  the  affairs  of  the  company 
for  the  present.  It  is  made  up  as  follows;  Philip 
Dexter,  chairman;  William  Endicott,  Jr.,  Reginald 
Foster,' Francis  R.  Hart  and  W.  ].  Latta.  The  fail- 
ure of  the  board  to  elect  a  successor  to  President 
Glidden  is  considered  to  be  significant  as  part  of  a 
broad  scheme,  which  it  is  believed  will  ultimately 
result  in  the  ab- 
sorption of  the  Erie 
system  by  the 
American  (Bell) 
Telephone  and 
Telegraph  c  o  m- 
pany.  None  of  the 
officials,  however, 
will  openly  admit 
that  a  deal  of  this 
sort  is  pending. 
Mr.  Glidden  will 
still  continue  for  a 
time  as  a  director, 
but  he  purposes, 
according  to  a  daily 
newspaper  state- 
ment.  eventually  to 
retire  from  active 
business. 

The  retirement  of 
Mr.  Glidden  will  be 
a  distinct  loss  to  the  Erie  company,  as  it  will  thereby 
be  deprived  of  the  direct  supervision  of  one  of  the 
very  ablest  and  most  energetic  of  the  telephone  men 
of  to-day.  Mr.  Glidden  knows  how  to  make  keen 
competition,  but  even  his  opponents  recognize  his 
great  capacity  and  untiring  activity.  He  is  but 
43  years  of  age,  so  that  the  talk  of  his  permanent 
retirement  from  active  business  seems  curious.  It 
is  to  be  remembered  that  no  permanent  successor 
of  Mr.  Hudson  as  president  of  the  American  Tele- 
phone and  Telegraph  company  has  been  appointed, 
and  gossip  has  persistently  connected  Mr.  Glidden's 
name  w^ith  the  position;  but  this,  of  course,  may  be 
merely  the  idle  conjecture  of  well-meaning  friends. 
Mr.  Glidden  has  been  engaged  in  the  telephone 
business  since  1877,  beginning  as  a  canvasser  for 
the  original  telephone  company  in  Lowell,  Mass. 
Later  he  became  secretary  and  treasurer  of  the 
Erie  company,  and  he  has  progressed  through  all 
the  grades  of  promotion  to  the  presidency.  The 
Erie  company  now  controls  the  largest  system^  of 
telephone  exchanges  in  the  country,  with  something 
like   145,000  subscribers. 


CHARLES  J.    GLIDDEN. 


There  seems  to  be  little  doubt  that  the  Erie 
Telegraph  and  Telephone  company  is  now  under 
the  control  of  the  Bell  telephone  interests.  Less 
than  two  months  ago  the  company  removed  its 
offices  and  the  entire  clerical  force  from  Lowell, 
Mass.,  to  Boston  and  New  York.  In  New  York, 
where  the  principal  offices  were  located,  the  com- 
pany had  quarters  in  the  building  at  100  Broad- 
way, in  contiguity  to  the  offices  of  the  Telephone, 
Telegraph  and  Cable  company,  which  owned  a 
controlling  interest  in  the  Erie  stock.  Now  it  is 
officially  announced  that  the  offices  of  the  company 
"have  been  removed  from  100  Broadway,  New 
York,  to  Lowell,  Mass."  Coming  so  soon  after  th( 
previous  removal,  this  announcement  can  mean 
nothing  less  than  that  the  T.  T.  C.  men  are  out  of 
the  Erie  management  and  that  the  Bell  people 
are   in. 


Extensions  Near  Dubuque. 

The  Bellevue  Telephone  company  of  Bellevue, 
Iowa,  has  the  poles  erected  for  its  new  line  to  An- 
drew, Springbrook  and  Lamotte.  The  work  of 
stringing  the  wire  will  begin  at  once,  and  the  line  be 
completed  as  soon  as  possible.  In  the  eariy  spring 
a  line  will  be  built  to  Maquoketa,  to  connect  with 
the  Miller  system  of  Clinton,  which  will  give  the 
new  company  connection  with  Clinton  County 
towns.  Another  line  will  be  built  to  Dubuque,  to 
connect  with  the  Dubuque  system,  which  will  pro- 
vide connections  to  the  northward.  The  new  com- 
pany will  make  a  reduction  in  the  telephone  rates 


Telephone  News   from    the   Northwest. 

The  stockholders  of  the  Marshfield  (Wis.)  Tele- 
])hone  company  have  received  a  four  per  cent,  divi- 
dend. 

The  People's  Telephone  company  of  West  Su- 
perior, Wis.,  recently  answered  9,296  calls  in  its 
exchanges  at  the  West  End  in  one  day.  The  com- 
pany  has  750  subscribers. 

Telephone  connection  is  being  made  between 
Rushville  and  Lakeside,  Neb.,  60  miles  south.  A 
good  share  of  the  distance  will  be  covered  by  the 
use  of  the  two  upper  wires  of  ranch  fences. 

The  Nebraska  Telephone  company  expended 
about  $200,000  on  new  lines  and  exchanges  in  1000. 
Nearly  3.000  miles  of  new  copper  wire  was  strung 
and  over  300  miles  of  new  toll  lines  constructed. 
The  Bellevue  Telephone  company  of  Bellevue. 
Iowa,  has  increased  its  capital  stock  by  $10,000 
and  will  build   toll  lines  to  a  number  of  points. 

The  Johnson  County  Telephone  company  of  Iowa 
City.  Iowa,  will  connect  with  the  toll  line  of  David 
Stewart  at  North  Liberty,  which  will  be  made 
a   metallic-circuit  line. 

The  Fox  River  Valley  Telephone  company  has 
applied  to  Neenah  and  Menasha,  Wis.,  for  fran- 
chises for  local  exchanges.  The  company  offers 
to   bury  its  wires    on  the   principal    streets. 

The  Dane  County  Telephone  company  has  a 
line  of  wires  on  West  Washington  avenue  in  Mad- 
ison, Wis.  The  Wisconsin  Telephone  company 
was  preparing  to  string  wires  down  the  same  street 
recently.  The  former  found  its  wires  too  low  and 
feared  that  it  would  not  be  able  to  raise  its  wires 
if  the  Wisconsin  company  built  its  line.  To  pre- 
vent this,  the  Dane  County  company  put  a  large 
force  of  men  at  work  one  night  and  placed  exten- 
sions on  its  poles,  raising  its  wires  13  feet  higher 
by  morning.  The  Wisconsin  company  will  now  go 
still    higher. 

The  Iowa  Telephone  company  will  construct  a 
copper  metallic-circuit  line  from  Sioux  City  to 
Des  Moines  by  June  1st. 

A  line  will  be  built  between  Corydon  and  Humes- 
ton,   Iowa. 

Musson  Bros,  of  Atlantic,  Iowa,  propose  to  es- 
tablish a  local  exchange  at  Anita,   Iowa. 

The  recent  increase  of  capital  stock  by  the_  Iowa 
Telephone  company  means  an  extension  of  its  fa- 
cilities. It  is  believed  that  a  direct  toll  line  will  be 
constructed  from  Dubuque,  Iowa,  to  Sioux  Citv  and 
another  to  Council  Bluffs  and  Omaha  from  Sioux 
City.  . 

The  Iowa  Telephone  company  in  Des  Momes 
has  filed  a  demurrer  to  the  case  against  it  brought 
by  the  city  to  secure  the  removal  of  its  poles  and 
wires  from  the  streets.  The  company  contends 
that  its  system  was  constructed  under  the  old 
statute,  and  that  the  company  operates  under  a 
franchise   from   the    state. 

The  Farmers'  Mutual  Telephone  cornpany  of 
Adair,   Iowa,  has   completed  a  line  to   Linwood. 

The'  Northwestern  Telephone  Exchange  company 
plans  to  extend  a  line  to  Devils  Lake,  N.  D.,  next 
season  and  connect  with  the  entire  western  part  of 
North  Dakota.  A  line  from  Crookston.  Minn.,  to 
St.  Vincent,  Minn.,  which  was  projected  last  year, 
will  be  completed  the   coming  season. 

Creditors  have  asked  for  a  receiver  for  the  Mis- 
sissippi Valley  Telephone  company  in  Minneapolis. 
The  complaint  alleges  that  the  company  has  no 
ready  money  and  that  its  plants  in  Minneapolis  and 
St  Paul  are  mortgaged  for  several  hundred  thou- 
sand dollars.  The  plaintiffs  claim  that  these  mort- 
gages were  given  without  consideration,  and  that 
the  company's  business  has  been  poorly  handled, 
so  that  where  it  should  have  been  making  money, 
it  has  been  steadily  running  behind.  Edward  E. 
Webster  has  been  appointed  as  the  receiver,  and 
the   system    will    continue  to   operate. 

The  Sheboygan  County  Telephone  company  will 
build  a  line  from  Sheboygan,  Wis.,  to  Plymouth, 
Random  Lake,  and  other  nearby  towns.  In  the 
sping  the  company  will  have  connection  with  the 
Eastern  Wisconsin  Telephone  company,  which  will 
extend  a  wire  from  Fond  du  Lac. 

The  Marquette  County  Telephone  company  re- 
cently held  its  annual  meeting  at  Ishpeming,  Mich., 
and  declared  its  usual  10  per  cent,  dividend.  The 
company  has  about  1,000  instruments  connected. 

The  Zenith  Telephone  company  of  Duluth,  Minn., 
will  connect  its  system  with  the  long-distance  sys- 
tem being  constructed  by  the  Duluth  and  Iron 
Range  railway,  which  will  cover  the  Mesaba  range. 
The  Martin  Telephone  company  of  Webster  City, 
Iowa,  is  installing  telephones  in  private  residences, 
with  meters  for  registering  outward  calls.  The 
company  claims  to  be  the  only  Independent  com- 
pany  in   the    country   which   has    such   a   system. 

The  Little  Wolf  River  Telephone  company  is  ar- 
ranging to  fit  up  an  entire  building  in  Fond  du  Lac, 
V/is.    for  its  exchange  and  general  office  use. 

The  Harian  and  Avoca  Telephone  company  has 
bought  the  line  from  Portsmouth  to  Panama,  Earl- 
ing,  Westphalia  and  Harlan,  Iowa,  from  the  Wood- 
bine Telephone  company. 

The  Pacific  States  Telephone  and  Telegraph 
company  has  completed  a  copper-circuit  line  be- 
tween Wenatchee  and  Leavenworth,  Wash.  This 
leaves  a  gap  of  but  45  miles  to  fill  to  complete  a 
line  from  Spokane  to  Seattle,  Wash.,  direct.  Con- 
nection is  now  made   via   Portland,    Ore. 


The  Mutual  Telephone  company  at  Des  Moines, 
Iowa,  contemplates  putting  in  the  selective  system 
for  residence  connections.  The  company  now  has 
no  party  lines.  The  annual  meeting  of  the  stock- 
holders resulted  in  the  adoption  of  a  resolution 
removing  the  purchase  preference  for  preferred 
stock  from  the  holders  of  common  stock  and. au- 
thorized the  directors  to  sell  preferred  stock  to 
any  and  all  persons  in  any  quantity. 

The  Mutual  telephone  exchange  of  Bloomfield, 
Iowa,  has  been  sold  to  the  Southwestern  Iowa 
Mutual  Telephone  association.  The  sale  includes 
the  company's  toll  lines  in  southeastern  Iowa  and 
northwestern  Missouri.  The  new  owner  w^ill  ex- 
tend several  lines  to  complete  circuits.  Lines  will 
be  built  to  Moravia  from  Ottumwa,  and  to  Eldon. 
Belknap  and  Bloomfield;  also  to  Lancaster  and 
Unionville,  Mo. 

The  Keokuk  Telephone  company  of  Keokuk, 
Iowa,  has  been  incorporated,  by  J.  C.  Hubinger. 
with  $75,000  capital    stock. 

The  Citizens'  Telephone  company  of  Mankato. 
Minn.,  will  increase  its  capital  stock  to  $100,000,  in 
order  to  make  some  outside  extensions.  A  line 
is  proposed  to  Kasota.  C.  K.  Willard  is  manager 
of    the    company. 

O.  A.  Buckland  of  Madison,  Minn.,  has  purchased 
the  franchise  of  Lewis  Dueland  for  a  local  ex- 
change at  Dawson.  Minn.  Mr.  Buckland  will  can- 
vass the  town  and  install  an  exchange,  if  sufficient 
business  can  be  secured. 

The  Hutchinson  (Minn.)  Telephone  company  has 
notified  patrons  of  a  10  per  cent,  increase  in  rates, 
owing  to  the  addition   of  Sunday  service. 

A  resolution  has  been  introduced  in  the  Board 
of  Aldermen  of  St.  Paul  looking  to  the  municipal 
ownership  of  the  Mississippi  Valley  Telephone  com- 
pany's system  in  that  city. 

The  Zenith  City  Telephone  company  of  Duluth, 
Minn.,  reports  its  gross  earnings  for  the  first  nine 
months'  business  to  be  $24,263. 

The  Northern  Minnesota  Telephone  company 
of  Wadena,  Minn.,  will  make  a  number  of  im- 
provements to  its  line  in  the  spring.  The  company 
received  an  offer  of  $18,000  for  all  the  stock  of  the 
concern,   but   refused   it. 

Charles  E.  Wisard  of  Howard,  S.  D.,  is  arranging 
to  establish  a  local  exchange  for  Woonsocket,  S.  D. 
A  local  company  is  being  formed  and  will  have 
a  capital   stock   of  $2,500. 

The  Marathon  County  Telephone  company  held 
its  annual  meeting  at  Wausau,  Wis.,  recently.  The 
company  has  80  miles  of  poles  and  160  miles  of 
wires.  "The  cost  of  the  completed  system  is  $11,514. 
The  District  Court  in  Duluth,  Minn.,  has  decided 
in  favor  of  the  Duluth  Telephone  company  in  the 
case  brought  by  the  city  of  Duluth  to  evict  the 
company  from  the  streets.  The  court  holds  that 
streets  are  highways,  within  the  meaning  of  the 
state  law  giving  telephone  comoanies  rights  on 
highways,  and  says  that  the  company  has  rights 
which  cannot  be  taken  from  it,  even  though  its 
franchise  has  expired.  But  the  decision  does  not 
determine  the  right  of  the  city  to  require  the  com- 
pany to  remove  its  poles  and  wires  from  any  lim- 
ited  district. 

The  local  telephone  exchange  at  Albert  Lea, 
Minn.,  has  been  sold  to  S.  H.  Cady  of  Albert  Lea 
for  $10,000.  He  will  probably  abandon  the  auto- 
matic-switch system  and  put  in  a  switchboard,  with 
operators. 

A  bill  is  before  the  Minnesota  Legislature  which 
provides  that  telephone  companies  may  place  their 
poles  in  the  public  highways  of  any  town  they  wish 
to  traverse,  on  the  written  consent  of  the  super- 
visors, without  compensation  for  the  privilege.  A 
bill  is  also  reported  to  give  private  concerns  and 
individuals  the  same  rights  on  public  highways  that 
telephone  and  telegraph  corporations  have.         R. 


Ohio  Telephone  Notes. 

The  Toledo  Telephone,  Telegraph  and  Messenger 
company,  Toledo,  was  incorporated  recently,  with 
a  capital  stock  of  $25,000,  by  J.  H.  Bellows,  Lem 
P.  Harris,  C.  F.  Watts,  A.  M.  Hough  and  H.  A. 
Merrill.  It  is  the  intention  of  the  new  company  to 
build  a  telephone  plant  in  Toledo  and  establish  a 
messenger  service.  Later  on  the  business  will  be 
extended  to  Lucas  County,  Ottawa,  Sandusky,  Erie, 
Lorain,  Cuyahoga,  Geaugua  and  Ashtabula  counties. 
The  termini  of  the  lines  are  fixed  at  the  Indiana 
and  Pennsylvania  lines.  H.  A.  Merrill,  one  of  the 
incorporators,  said  there  is  plenty  of  capital  behind 
the  enterprise  and  that  the  promoters  are  men 
of  experience  in  the  telephone  business,  but  he 
could  not  give  all  the  names  at  this  time.  The 
Toledo  City  Council  will  be  asked  to  grant^  the 
company  a  franchise  at  an  early  date,  and  it  is 
thought  there  will  be  no  trouble  in  securing  it. 

The  work  of  building  the  Independent  telephone 
plant  at  Xenia  has  been  begun.  C.  D.  Juvenal  is 
looking  after  the   construction. 

■The  Columbiana  County  Telephone  company  has 
completed  arrangements  for  installing  27  toll  sta- 
tions in  Columbiana  County.  A  solid  copper  cir- 
cuit has  been  completed  to  Cleveland. 

The  Sayers  Telephone  company  is  preparing 
plans  to  connect  Salem  and  Adelaide. 

The  Independent  telephone  lines  have  been  com- 
pleted from  Columbiana  County  to  New  Brighton, 
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Pa.  The  Pittsburg  lines  have  been  built  to  within 
a   short   distance  of  that  place. 

A  movement  has  been  started  to  build  a  telephone 
line  from  Portsmouth  to  California,  Pike  County, 
by  way  of  New  Boston,  Sciotoville  and  Harrison- 
ville.  It  will  be  largely  patronized  by  farmers  along 
the   line. 

Mansfield  people  are  just  now  exercised  oyer  the 
probable  disposition  of  the  franchise  of  the  Citizens' 
Telephone  company,  which  was  organized  about 
two  years  ago,  but  never  did  anything  beyond  con- 
tracting with  a  few  subscribers.  Lew-is  Brucker, 
an  attorney,  has  the  controlling  interest  in  the 
Independent  company,  it  seems,  and,  therefore,  has 
a  valuable  franchise,  which  was  granted  by  the 
Mansfield  council.  He  once  negotiated  with  the 
Star  Telephone  company  of  .\shland,  for  the  con- 
solidation of  the  two,  but  it  seems  that  nothing 
came  of  that.  Then  it  was  reported  that  the  fran- 
chise was  sold  to  the  United  States  Telephone 
con'.pany,  but  if  that  is  so,  no  steps  have  been  taken 
to  put  in  an   exchange. 

The  gang  of  workmen  engaged  in  putting  up 
the  east  and  west  line  of  the  United  States  Tele- 
phone company  has  been  moved  from  Mansfield 
to  Crestline. 

City  Solicitor  Griffiths  of  Zanesville  has  filed 
injunction  proceedings  against  the  United  States 
Telephone  company,  the  Zanesville  Telegraph  and 
Telephone  company,  James  G.  England,  J.  B. 
Rhodes  and  .\.  T.  Brennen,  to  prevent  them  from 
using  W'ires  and  poles  which  have  been  erected  in 
the  town  without  the  permission  of  the  City  Coun- 
cil. .\  temporary  injunction  is  asked  to  prevent 
the  use  of  these  poles  and  wires  until  the  court 
decides  upon  the  permanent  injunction  asked  for. 
The  specific  charge  is  made  that  the  wires  have 
been  attached  to  the  market  house  without  permis- 
sion, but  the  ultimate  object  is  to  get  the  com- 
panies out  of  business   in  the  town. 

The  Ironton  office  of  the  Central  Union  Tele- 
phone company  reports  a  good  increase  in  business 
the  last  year.  There  are  over  400  telephones  in 
use  in  the  city  and  50  new-  ones  have  lately  been 
added. 

The  annual  report  of  Manager  Druckemiller  of 
the  Central  Union  office  at  Akron  shows  some  very 
interesting  figures.  The  total  mileage  of  wire  in 
the  town  is  4.448,  and  of  this  amount  1,253  miles 
are  underground.  The  increase  in  the  number  of 
subscribers  last  year  was  164.  The  average  num.ber 
of  calls  last  week  was  16,167  a  day.  The  total 
number  of  subscribers  is  1,428. 

The  Warren  and  Niles  Telephone  company,  War- 
ren, held  its  annual  stockholders'  meeting  last  week, 
and  a  few  evenings  ago  the  directors  met  and 
elected  the  foUow-ing-named  officers:  President. 
Washin.gton  Hyde:  vice-president.  Jules  Vautrot; 
secretarv  and  treasurer,  J.  J.  McLean;  manager, 
E.  G.  Miller. 

The  People's  Telephone  company  of  Sardiijia, 
Ohio,  -svas  incorporated  recently,  with  a  capital 
stock  of  $2.^00,  bv  W.  J.  Marshall,  G.  A.  Kennedy, 
George  A. 'Stephen.  C.  T.  Mclntire  and  _0.  H. 
Shotwell.  The  company  will  build  a  plant  in  Sar- 
dinia, and  has  the  privilege  of  extending  its  lines 
into  the  vicinity  about   there. 

The  Liberty  Center  Telephone  company,  Liberty 
Center,  Ohio,  has  been  incorporated,  with  a  capital 
stock  of  $10,000.  The  charter  issued  to  the  company 
w-ill  allow  it  to  build  a  plant  in  the  town  and  op- 
erate toll  lines  in  the  countv.  M.  Donnelly.  F.  D. 
Printis.  M.  Weakley,  C.  B.  Kushner  and  Robert  V. 
Shuey  are  the  incorporators.  O.  M.   C. 


Indiana  Telephone  Items. 

The  arrangements  which  have  been  quietly  tak- 
ing shape  for  some  time  at  Corydon,  between 
Louisville  and  Cleveland  men,  for  a  telephone  serv- 
ice throughout  this  county,  are  said  to  be  con- 
summated. This  sen-ice  will  have  long-distance 
connections  through  the  Kinloch  Telephone  com 
pany  at  St.  Louis,  the  new-  Indianapolis  Telephone 
conipanj-.  the  United  States  Telephone  company 
of  Cleveland  and  the  Feilnie  Telephone  company 
of  Pennsylvania. 

The  Central  Union  Telephone  company  is  so- 
liciting among  the  farmers  in  Cass  County  with 
a  view-  of  extending  the  service  through  the  pros- 
perous rural  districts  near  Logansport.  The  local 
situation  is  but  little  changed.  The  City  Council 
is  still  holding  the  matter  of  renewing  the  Central 
Union's  franchise  in  abeyance,  having  refused  to 
suspend  the  rules  and  vote  on  it.  A  sentiment 
in  favor  of  granting  an  exclusive  franchise  at  rea- 
sonable rates  developed,  and  conferences  are  now 
being  held  with  the  companies  to  secure  proposi- 
tions. The  citizens  w-ant  but  one  system,  but  at 
reasonable  prices,  and  have  demanded  $12  and  $18 
rates.  The  Central  Union  says  it  cannot  furnish 
the  service  for  that  money.  The  new  Indianapolis 
company  will  apply  for  a  franchise,  but'  its  rates 
have  not  been  made  known. 

An  aerial  right-of-w-aj-  controversy  has  arisen  be- 
tween the  Whitestown  Rural  Telephone  company 
and  the  Big  Four  railway  officials  which  is  likely 
to  result  in  litigation.  Work  progressed  well  on 
the  telephone  lines  until  an  attempt  w-as  made  to 
cross  the  Big  Four's  right-of-w-ay.  Then  the  em- 
ployes and  officials  of  the  latter  absolutely  refused 
to  permit  the  work  of  constructin,g  the  line  oyer  its 
tracks  to  proceed.  The  outcome  is  a  bill  intro- 
duced in  the  Legislature  to  provide  for  such  a  con- 
tingency. 
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Competition  has  greatly  stimulated  the  telephone 
business  in  Kokomo.  Last  fall,  before  the  new 
company  started  business,  only  225  telephones  were 
in  use.  After  a  three  months'  fight.  1,300  tele- 
phones are  in  business  houses  and  residences.  The 
war  is  still  on,  and  the  struggle  is  extending  into 
the  country.  The  Bell  company  has  cut  the  resi- 
dence rate  to  50  cents  a  month,  but  the  new  com- 
pany continues  to  collect  $1.25  for  houses  and  $2 
for  business  houses.  The  new  system  has  850  sub- 
scribers and  the  old  one  451.  F. 


In  Missouri. 


The  Boonville  Telephone  company  of  Boonville, 
Mo.,  is  preparing  to  supply  the  farmers  in  Cooper 
County  with  telephone  service.  It  has  now  over 
100  farmers  subscribed  and  the  list  is  expected 
to  double  by  spring.  This  is  a  new  departure  in 
this  section  of  the  state,  as  with  the  exception  of 
the  Bunerton  exchange,  no  others  have  ever  ca- 
tered to  the  farmers  for  patronage. 

The  Independent  exchan.ge  at  Jefferson  City  is 
holding  its  own  with  the  Bell  company.  It  is  in- 
creasing as  rapidly  as  the  force  can  construct,  and 
expects  to  list  500  telephones  in  its  new  directory. 

Sedalia  will  be  a  battleground  between  the  Inde- 
pendent and  Bell  interests.  The  latter  have  re- 
duced rates  on  residence  telephones  from  $1.50 
a  month  for  party  lines  to  $1  for  a  separate  line, 
and  further  reductions  are  expected,  if  necessary 
to  hold  business. 

The  most  severe  sleet  storm  that  has  been  ex- 
perienced in  this  country  for  years  visited  central 
Missouri  on  January  12th,  completely  cutting  off 
all  communication  for  24  hours  and  damaging  ex- 
changes more  or  less  throughout  the  state.  Se- 
dalia. Jefiferson  City  and  California  w-ere  in  dark- 
ness for  two  nights  on  account  of  the  condition 
of  wires.  Everything  is  now  in  good  condition 
again.  A.   B.  M. 

Experiments    in    Wireless    Telephony. 

Cable  disoatches  from  Paris  announce  that  M. 
Maiche,  a  French  inventor,  has  been  making  suc- 
cessful exoeriments  in  wireless  telephonv  in  the 
forest  of  St.  Germain.  The  account  reads  as  fol- 
lows: 

"The  transmitter  was  in  a  house  on  the  out- 
skirts of  the  forest.  It  was  connected  wnth  the 
earth  in  the  manner  In  which  lightning  rods  are 
connected.  Tw^o  iron  posts,  go  feet  apart,  con- 
nected by  a  wire,  were  planted  in  the  ground  about 
1,000  yards  distant.  Voices  and  other  sounds  at 
the  transmitter  were  clearly  heard  at  an  ordinary 
telephone  receiver  attached  to  one  of  the  posts. 
M.  Maiche  will  not  divulge  the  secret  of  his  dis- 
covery, but  says  that  communication  is  in  a  straight 
line,  not  like  the  Marconi  system  of  wireless  teleg- 
raphy by  a  "wave  current,  but  hy  a  circuit  current, 
virtually  enabling  a  given  spot  to  be  aimed  at. 
If  the  receiver  is  not  placed  exactly  in  the  direction 
given  to  the  current  there  will  be  no  transmission, 
and  receivers  on  either  side  of  the  line  of  trans- 
mission  will   not  be  affected." 

The  above  information  is  of  interest  in  connec- 
tion with  the  accounts  published  about  a  month 
ago  referring  to  a  series  of  experiments  in  wire- 
less telephony  conducted  by  James  Kelsey,  near 
Minneapolis,  and  also  in  connection  with  a  recent 
dispatch  from  Ottawa.  Ont.,  in  which  it  is  stated 
that  Professor  Stone  Wiggins,  a  "weather  prophet" 
of  that  city,  is  developing  electric  currents  so  as 
to  produce  a  wireless  telephone.  Professor  Wig- 
gins says  that  the  discovery  w-ill  enable  ships  to 
talk  to  each  other  though  separated  by  long  dis- 
tances at  sea  and  will  also  do  away  with  the  neces- 
sity for  wires  on  railways.  Professor  Wiggins  as- 
serts that  Marconi  appropriated  his  ideas  in  regard 
to  wireless  telegraphy. 

According  to  the  daily  papers.  Forest  Hawkins 
and  Frank  Hartley,  young  electricians  of  Green- 
port.  L.  I.,  have  been  experimenting  with  apparatus 
which  they  have  devised  for  wireless  telephony,  and 
have  recently^  given  a  public  test  at  which,  it  is 
said,  they  w-ere  able  to  transmit  messages  three 
miles. 


Southern  Ohio  Independent  Telephone 
Association. 

At  a  meeting  held  at  Washington  Court  House, 
Ohio,  on  January  i6th,  the  Southern  Ohio  Inde- 
pendent Telephone  association  -was  organized,  for 
the  mutual  advantage  of  the  local  Independent 
telephone  companies  in  Ohio  south  of  a  line  east 
and  west  through  Columbus.  G.  P.  Thorpe,  sec- 
retary of  the  Clinton  Telephone  company  of  Wil- 
mington. Ohio,  was  chosen  president,  and  I.  S. 
Henkle,  secretary  of  the  Mount  Sterling  Telephone 
company  of  Mount  Sterling,  Ohio,  was  made 
secretary.  An  executive  committee  of  three  was 
elected,  consisting  of  the  following-named  gentle- 
men: Charles  D.  Duncan,  secretary  of  the  Home 
Telephone  company.  Chillicothe.  Ohio:  F.  W. 
Peirce.  secretary  of  the  London  Telephone  com- 
pany, London,  Ohio,  and  Jerome  Penn.  vice-presi- 
dent of  the  Citizens'  Telephone  company  of  Wash- 
ington' Court  House.  Ohio.  The  next  meeting  of 
the  association  will  be  upon  call  of  the  executive 
committee. 
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EXTENSIONS  AND    IMPROVEMENTS. 

It  is  said  that  the  New  York  Telephone  company 
added  14,000  new  stations  to  its  plant  in  igoo. 

The  Keystone  Telephone  company,  which  is 
backed  by  a  number  of  Philadelphia  capitalists,  has 
increased  its  capital  stock  from  $2,000,000  to  $10  - 
000.000. 

The  Cecil  Telephone  and  Telegraph  company, 
whose  lines  now  traverse  all  parts  of  Cecil  County, 
Md.,  and  which  is  a  branch  of  the  Diamond  State 
Telephone  company,  is  building  a  line  from  Provi- 
dence, Md.,  to  Lewisville,  Pa. 

The  Citizens'  Telephone  company's  exchange  at 
Traverse  City,  Mich.,  has  been  changed  to  new  and 
better-arranged  quarters.  The  company  will  soon 
have  a  direct  line  from  Traverse  City  to  Grand 
Rapids,  and  will  also  extend  its  connections  to 
Frankfort  and  from  there  to  Manistee. 

The  "Yards"  exchange  of  the  Chicago  Telephone 
company  has  been  moved  into  its  new  building  at 
4122  Union  street.  The  cables  were  cut  and  the 
change  made  from  the  old  building,  six  blocks 
away,  without  interruption  to  business.  The  ex- 
change has  1,000  connections  and  employs  25  op- 
erators. 

At  a  meeting  of  the  directors  of  the  Mankato 
(Minn.)  Citizens'  Telephone  company,  January  nth, 
it  was  decided  to  increase  the  capital  stock  from 
$25,000  to  $100,000.  The  comjjany  contemplates  ex- 
tensions and  improvements  in  the  spring.  There 
are  500  telephones  now  installed  in  the  company's 
e-xchange  and  a  number  of  applications  are  on  file. 

The  Mexican  Telephone  company  has  recently 
completed  the  extension  of  its  metallic  system  in 
the  City  of  Mexico.  The  entire  business  section 
now  has  a- metallic  telephone  system,  whereas  pre- 
viously but  a  small  area  was  thus  supplied.  The 
work  upon  the  extension  was  commenced  in  the 
early  spring  of  igoo,  and  has  cost  about  $22,000.  all 
of  which  has  been   paid  from  the  earnings  of  the 
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The  Pittsboro  (N.  C.)  Telegraph  and  Telephone 
company  has  been  incorporated  by  Gen.  W.  C. 
London  and  others. 

The  Central  Union  Telephone  company  has  re- 
cently installed  a  line  from  Oregon.  111.,  to  Byron, 
111.,  a   distance  of  10  miles. 

Seventeen  telephones  have  been  set  up  in  the  dif- 
ferent buildings  of  the  University  of  Chicago  for 
the  use  of  professors  and  officers  of  the  institution. 

A  bill  has  been  introduced  in  Congress  to  allow 
the  Paris,  Choctaw  and  Little  Rock  Railway  com- 
pany to  construct  a  telegraph  and  telephone  line 
across   the  Indian    Territory. 

The  Cattaraugus  Telephone  company  of  Catta- 
raugus, N.  Y.,  with  capital  amounting  to  $1,000,  has 
been  incorporated  by  S.  F.  Burger,  Frank  Craw- 
ford and  H.    B.  Easton. 

W.  B.  Thompson  of  Chicago  asserts  that  he  has 
a  prior  invention  to  Professor  Pupin's,  relating 
to  telephony  at  great  distances.  He  says  that  his 
invention  consists  of  a  system  of  inserted  relays 
200  miles  apart,  whereby  one  can,  by  the  use  of 
ordinar}^  telegraphic  wires  now  in  use,  communi- 
cate  to  any  distance  articulate   speech. 

At  the  annual  meeting  of  the  Greene  and  Western 
Telephone  company  of  Mason  City,  Iowa,  the  fol- 
lowing-named directors  were  elected:  A.  Kime, 
W.  I.  McAllister  and  Charles  Weber.  The  officers 
chosen  were:  President  and  general  manager,  A. 
Kime;  vice-president  and  treasurer,  H.  E.  Soesbe; 
secretary,  W.  I.  McAllister.  A  large  amount  of 
new  toll  line  and  several  new  exchanges  were 
provided  for  and  will  be  installed  during  the  coming 
season.  The  list  of  subscribers  increased  from 
400  to  600  during  last  year. 


MANUFACTURERS     AND     DEALERS. 

On  January  nth  the  Central  Telephone  and 
Electric  company  of  St.  Louis,  Mo.,  had  the  mis- 
fortune to  suffer  from  a  severe  fire  in  its  factory. 
The  company,  however,  saved  all  its  patterns  and 
dies,  so  that,  though  its  stock  was  practically  en- 
tirely destroyed,  it  is  now  ready,  in  its  temporary 
headquarters,  go7  Market  street,  to  ship  all  styles 
of  complete  telephones,  switchboards  and  parts. 
The  construction-material  and  supply  department 
was  saved  with  only  a  small  loss,  so  that  on  this 
class  of  goods  shipments  are  being  made  without 
any  delay. 

The  Sterling  Electric  company  of  Lafayette,  Ind., 
has  issued  an  artistic  booklet  descriptive  of  its  new- 
line  of  transmitters,  receivers,  generators  and  com- 
plete telephones.  It  is  only  recently  that  this  com- 
pany has  entered  the  field  of  instruments,  having 
previously  confined  its  output  to  sw-itchboards  and 
protective  devices,  manufactured  under  the  Frank 
B.  Cook  patents,  and  which  are  probably  as  well 
known  as  any  on  the  market.  The  pamphlet  de- 
scribes in  detail  the  various  types  of  telephones 
and  accessory^  apparatus,  including  the  new  se- 
lective-signal, party-line  system,  which  this  com- 
pany is  putting  into  successful  service  through- 
out the  country,  and  of  which  a  diagram  of  cir- 
cuits and  connections  is  shown. 
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Western    Electric     Series    Alternating 
Enclosed-arc  System. 

The  series  alternating-current  enclosed-arc-light- 
ing  system  that  is  offered  by  the  Western  Electric 
company  of  Chicago  and  New  York  is  simple  and 
free  from  intricate  complications  in  mechanical  de- 
sign, while  still  possessing  flexibility  in  application. 
A  striking  feature  of  the  system  is  that,  if  desired,  it 
can  be  used  without  a  regulating  device  of  any 
kind  in  the  operation  of  lamps  in  series  on  constant 
potential.  The  series  of  lamps  can  be  connected 
directly  to  the  mains  of  an  alternating-current  gen- 
erator or  upon  the  secondary  of  an  ordinary  con- 
stant-potential transformer,  and  will  operate  at 
a  high  efficiency  and  with  a  good  power  factor. 
This  is  said  to  be  true,  no  matter  what  the  number 
of  lamps  in  series  may  be,  and  it  is  asserted  that 


FIG.    I.       WESTERN     ELECTRIC     SERIES     ALTERNATING     EN- 
CLOSED-ARC   LAMP. 

any  number  of  lamps  can  be  operated  in  series  with 
a  constant  power  factor,  if  the  voltage  be  varied 
to  accommodate  the  number  in  series.  Each  lamp 
of  a  series,  when  operated  without  an  automatic 
regulator  in  series,  is  provided  with  an  automatic 
cut-out  which,  when  operated,  introduces  a  small 
choke  coil  into  circuit,  consuming  about  35  watts 
of  energy.  When  a  lamp  is  thus  automatically  cut 
out,  the  remaining  lamps  of  the  series  are  not  in- 
terfered with  in  any  way.  When  operated  with  450 
actual  watts  at  the  arc  on  a  current  of  6.8  amperes, 
the  lamps  will  burn  an  average  of  90  hours  with 
each  trimming,  leaving  an  unburned  portion  of 
carbon  in  the  upper  holder  sufficient  for  the  lower 
holder  on  the  next  trimming. 

The  lamp,  of  which  an  exterior  view  is  shown  in 
Fig.  I,  is  of  the  type  generally  known  as  the  me- 
chanical differential,  a  shunt  magnet  operating  in 
opposition  to  a  series  magnet.  These  magnets  are 
of  the  double-solenoid  type.  Cored  carbons  are 
used  in  both  upper  and  lower  holders,  the  lower 
being   supported  by   a  tripod  holder. 

The  lamp  is  cased  in  heavy  copper  "or  zinc,  as 
preferred,  made  weatherproof,  so  that  no  extra 
hood  or  cover  is  required.  A  metal  shade  or  re- 
flector, white  enameled  on  the  under  surface,  is 
placed  just  above  the  outer  globe,  and  is  found 
effective  in  controlling  the  distribution  of  light, 
particularly  in  street  illumination.  In  trimming,  the 
cuter  globe  is  lowered  and  held  suspended  by  a 
chain,  while  the  inner  globe  is  removed  and  the 
carbons  replaced. 

The  accompanying  diagrams.  Figs.  2  and  3,  show 
the  electrical  connections  of  the  lamps,  magnets, 
choke  coils,  etc.  A  simple  change  of  connections 
adapts  the  lamp  for  operation  at  any  ordinary  com- 
mercial .frequency  above  40  cycles,  the  choke  coil 
of  the  cut-out  being  readily  adjusted  for  the  fre- 
quency desired.  Fig.  2  is  a  diagram  of  the  lamp 
circuit  when  used  without  a  regulator,  (A)  and  (B) 
representing  the  lamp  terminals.  (C)  the  switch 
contacts,  (D)  the  main  magnet,  (E)  the  shunt  mag- 
net, (F)  the  cut-out  contacts  and  (G)  the  cut-out 
choke  coil.  In  Fig.  3,  which  shows  the  lamp  cir- 
cuit when  used  with  a  regulator,  (A)  and  (B)  in- 
dicate the  lamp  terminals,  (C)  the  short-circuiting 
switch,  (D)  the  main  magnet,  (E)  the  shunt  mag- 
net, (F)  the  cut-out  contacts  and  (G)  the  starting 
resistance. 

When  lamps  are  operated  directly  on  the  mam, 
the  number  in  series  will  depend  on  the  voltage. 
The  number  may  be  ascertained  roughly  by  divid- 
ing the  voltage  at  the  terminal  of  a  series  by  78, 
if  operated  at  60  cycles,  or  by  83.  if  operated  at 
125  cycles,  line  drop  not  included.  At  both  fre- 
quencies the  arc  will  have  a  voltage  of  72.  In  cases 
where  it  is  desired  to  operate  a  larger  number  of 
lamps  in  series  than  the  above  figures  would  give 
the  terminal  voltage  at  the  lamp  may  be  reduced  to 
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73,  at  60  cycles  with  65  at  the  arc;  or  to  75,  at  125 
cycles  with  64  at  the  arc. 

When  the  number  of  lamps  is  such  that  the  pri- 
mary voltage  is  not  proper,  a  transformer  stepping 
up  or  down  can  be  used  provided  with  a  regulating 
head,  by  means  of  which  the  voltage  at  the  ter- 
minals of  the  series  of  lamps  can  be  varied  at  will 
by  manual  operation  of  the  lever  of  the  regulating 
head.  With  such  a  regulating  transformer,  the 
number  of  lamps  of  the  series  may  be  varied  from 
time  to  time,  if  desired,  the  power  factor  being  the 
same  at  all  loads.  Owing  to  the  characteristic  of 
the  differential  lamp,  the  illuminating  power  of  a 
series  of  lamps  may  be  varied  by  a  movement  of 
the  regulator  head  to-  increase  or  decrease  the 
voltage,  each  lamp  responding  proportionately. 

Fig.  4  is  a  diagram  representing  the  arrangement 
of  parts  and  circuit  connections  of  the  system  when 
operated  in  conjunction  with  an  automatically  reg- 
ulated transformer.  (A)  represents  main  fuses,  (B) 
primary  switch,  (Q)  transformer  showing  primary 
leads  to  switch  (B)  and  secondary  leads  to  regu- 
lator (U),  (T)  is  a  small  choke  coil,  to  prevent 
short-circuits  of  transformer  coils,  (R)  is  the  con- 
trolling magnet  of  the  regulator,  (O)  is  the  starting 
box  upon  which  are  mounted  the  lever  (L),  con- 
tacts (F),  (G),  (H),  (I),  (K),  and  magnet  (M)  which 
effects  the  release  of  lever  (L),  allowing  it  to  fly 
back  to  the  starting  position  whenever  it  is  de- 
energized.  (S)  is  a  device  which  short-circuits  mag- 
net (M)  when  the  regulator  reaches  a  certain  posi- 
tion; (D)  is  a  choke  coil  or  a  series  of  choke  coils 
used  in  starting  the  lamps.  The  lamps  used  in  this 
system  are  provided  with  an  ordinary  short-circuit- 
ing cut-out  switch,  and  in  the  automatic  cut-out 
no  choke  coil  is  used.  An  ammeter  (A)  is  con- 
nected directly  in  series  with  the  lamps. 

The  design  of  the  lamp  is  such  that  it  prevents 
the  setting  up  of  excessive  current  in  a  circuit 
even  where  a  considerable  percentage  of  lamps  of 
a  series  is  short-circuited.  The  manufacturer  calls 
special  attention  to  the  fact  that,  with  its  lamps, 
the  number  in  series  on  a  practically  fi-xed  voltage 
can  be  considerably  increased  when  necessary, 
either  on  account  of  an  overload  on  the  lighting 
system,  or  if  for  any  reason  it  is  found  desirable 
to  reduce  the  candlepower  of  the  lamps.  No  read- 
justment   of   the   lamps   will   be    required    when   so 
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operated,   and   the   increase   in   number   may  reach 
20  per  cent. 

In  this  lamp,  it  is  asserted,  such  relative  action 
of  the  different  parts  is  secured  that  proportionate 
changes  in  voltage  and  current  at  the  arc  can  occur 
simultaneously.  In  consequence  great  fluctuations 
in  voltage  at  the  terminals  of  a  series  of  lamps  may 
take  place  without  interfering  with  the  service,  the 
lamps  simply  dimming  or  brightening,  accordingly 
as  the  voltage  is  low  or  high.  To  meet  'the  re- 
quirements of  a  perfect  commercial  alternating 
series  system,  the  ratio  of  transformation  is  varied 
as  the  number  of  lamps  vary.  This  arrangement 
comprises  a  constant-potential  transformer,  con- 
trolled by  an  automatic  current  regulator,  and  a 
starting  box  and  switch  having  an  automatic  re- 
lease.   
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space  between  its  tracks  in  good  condition  and  be- 
cause it  has  paid  no  track  rental  to  the  city  since 
December  I,  1896.  The  company  is  said  to  owe 
the  city  $9,456  for  track  rental.  The  company  has 
what  is  known  as  the  Twenty-second  Street  line, 
which  runs  west  and  along  Western  avenue  to 
Lawndale,  and  the  property  is  now  in  the  hands 
of  Frank  H.  Sellers,  as  receiver. 


Trade  Education  of  Central-station  Em- 
ployes. 

[Continued  froin  pctgc  67  ] 

Your  committee  does  not  believe  that  any  of 
these  courses  is  adapted  to  give  the  greatest  re- 
turns to  central-station  employes  and  their  em- 
ployers. We  hold  the  highest  appreciation  of  gen- 
eral education  and  heartily  believe  in  its  great  use- 
fulness, but  the  need  of  the  central-station  employe 
can  only  be  met  by  a  course  that  makes  immediate 
contact  with  his  daily  work  and  continues  in  that 
contact  through  every  lesson  sheet,  while  it  teaches 
him  to  keep  in  continual  view  the  best  methods 
for  executing  his  work.  In  other  words,  the  need 
is  for  trade  instruction,  rather  than  for  broad  edu- 
cation. Such  a  course  in  its  most  elementary  form 
might  be  readily  completed  by  an  industrious  man 
of  good  caliber,  who  used  his  spare  hours  for  study 
(say  four  to  six  hours  per  week),  in  18  months  to 
two  years.  The  existing  courses  of  correspond- 
ence schools  which  are  recommended  to  central- 
station  employes  vary  in  length.  Some  are  as 
short  as  need  be  desired,  while  others  are  several 
times  as  long.  None  of  them  contains  the  essential 
element  of  immediately  useful  and  practical  in- 
formation. 

The  various  schools  frankly  admit  that  they  have 
prepared  no  course  that  fulfills  the  requirements 
held  out  by  your  committee,  but  they  severally 
recommend  from  among  their  courses  those  just 
outlined,  as  most  nearly  touching  the  requirements. 
The  time  required  for  the  industrious  man  to  com- 
plete them  by  study  in  spare  hours  is  estimated  and 
set  down  below: 

American  School  —  "Electrical  Engineering 
Course."     Time,  1%  to  two  years. 

Electrical  Engineer  Institute — "Course  No.  13" 
(in  electric-lighting  and  central-station  practice)  or 
"Junior    Course."     Time,   '2^h   to   three    years. 

International  Schools — "Electric  Power  and 
Lighting  Course."     Time,  1%  to  two  years. 

United  Schools — "Complete  Station  Engineering 
Course."     Time,  two  years. 

Administration  of  Courses  by  the  Several  Schools. 
The  methods  of  administering  the  courses  by  thf 
several  schools  do  not  essentially  differ.  Th' 
processes  are  more  or  less  familiar  to  the  member 
of  this  association.  Two  of  the  schools  emploj 
active  solicitors  for  enrolling  scholars,  and  one 
X— X— X— X— X — X— X 


Traction    Measures  in   Chicago  City 
Council. 

At  the  meeting  of  the  City  Council  of  Chicago 
on  January  21st  several  measures  were  introduced 
which  relate'  to  the  street-railway  companies  oper- 
ating in  the  city.  One  order  introduced  aims  to 
prevent  the  running  of  cars  in  trains  and  requires 
each  company  to  equip  each  separate  car  so  that 
it  would  constitute  a  train  in  itself.  Mayor  Har- 
rison presented  an  ordinance  requiring  that  cars 
stop  at  any  street  intersection  when  signaled.  This 
is  meant  to  prohibit  the  rushing  of  cars  past  street 
intersections  when  passengers  are  waiting  for  trans- 
portation. A  resolution  was  introduced  that  no 
further  privileges  be  granted  the  Union  Traction 
company,  the  Metropolitan  West  Side  Elevated 
Railroad  company  or  the  Lake  Street  Elevated 
Railroad  company  until  they  have  paid  outstand- 
ing claims  to  the  city.  A  measure  prohibiting 
drivers  of  wagons  from  using  one  street-car  rail. 
thereby  causing  a  rut  in  the  pavement  and  ruining 
the  street,  was  also  introduced. 

The  mayor  submitted  a  measure  repealing  the 
ordinances  of  the  Chicago  General  Railway  com- 
pany  because   the    latter    has    failed   to   keep    the 


FIG.    4.       WESTERN     ELECTRIC    SERIES    ALTERNATING    EN- 
CLOSED-ARc' SYSTEM. — CONNECTIONS  WITH  AUTOMATI- 
CALLY  REGULATED    TRANSFORMER. 

of  these  has  a  remarkably  complete  organization. 
The  other  two  schools  claim  to  solicit  solely  by 
advertisements  and  correspondence,  but  they  pay 
commissions    for    enrollments    brought    to   them. 

There  is  also  a  marked  similarity  between  the 
methods  of  the  several  schools  in  treating  the  can- 
didate after  he  is  enrolled.  Each  supplies  the 
scholar  with  printed  "instruction  papers"  or  les- 
sons, which  are  put  out  in  pamphlet  or  book  form, 
and  e.xpects  him  to  study  the  lessons,  inquire  by 
letter  when  unable  to  surmount  difficulties,  and 
finally  return  answers  to  a  set  of  "examination 
questions"    on   the    subject-matter   of   each   lesson. 


January  26,  igoi 


WESTERN    ELECTRICIAN 


71 


Each  "examination  paper"  returned  from  the  scholar 
is  carefully  read  by  clerks  at  the  principal  office,  is 
corrected  and  graded,  and  is  then  returned  to  the 
scholar  with  any  pertinent  comments. 

The  process  extends  to  drawings,  as  well  as  to 
written  matter.  It  is  really  astonishing  what  good 
drawings  are  obtained  after  a  little  practice  by  men 
who  have  worked  all  their  lives  with  the  monkey- 
wrench  or  coal  shovel. 

It  is  not  easy  to  inspire  to  study  by  correspond- 
ence, but  valuable  instruction  in  facts  may  be  given, 
which  is  exactly  what  is  required  in  this  case.  The 
majority  ot  the  scholars  gamed  under  the  persua- 
sion of  solicitors  will  not  pursue  their  course  lor 
many  months  under  any  conditions,  but  the  smaller 
proportion  will  carry  their  courses  through  to  the 
end,  provided  thej'  feel  they  are  thereby  gaining 
possession  of  useful  powers.  The  form  of  the  or- 
ganization of  the  several  schools  seems  to  be  well 
adapted  to  their  purpose.  Each  of  the  schools, 
except  one  which  does  not  employ  solicitors, 
frankly  admits  that  only  a  small  percentage  (per- 
haps from  five  to  lo  per  cent.)  of  the  scholars  en- 
rolled in  their  numerous  courses  carry  them 
through.  Your  committee,  however,  feels  that  even 
this  small  percentage  is  sufficient  justification  for 
the  existence  of  the  schools,  provided  their  work 
is  well  done.  Of  the  multitude  who  fall  out  beiore 
completing  their  work,  a  considerable  proportion 
undoubtedl}'  gain  benefit  by  having  enrolled  and 
started  upon  the  work.  Some  of  these  are  forced 
to  drop  out  on  account  of  circumstances,  and  may 
resume  the  work  at  a  convenient  period.  The 
schools  allow  an  unlimited  time  for  the  completion 
of  the  work,  and  consequently  a  scholar  may  at  any 
time  resume  his  course  where  it  was  interrupted. 
Character  of  Instkuction  Papers. 

The  questioii  of  the  character  of  instruction  pa- 
pers, wtiether  in  sheet,  pamphlet  or  book  form,  oi 
the  several  schools  arises  lor  consideration.  To  its 
consideration  your  committee  has  applied  itself 
with  great  interest  and  diligence.  Each  of  the 
schools  supplied  the  committee  with  a  set  of  its 
lessons,  covering  an  entire  selected  course,  or  with 
a  partial  set,  v/hich  is  presumed  to  contain  typical 
lessons.  These  instruction  papers  or  lesson  sheets 
are  made  up  in  fine  form,  and  in  the  case  of  one 
school  are  supplied  to  the  scholars  as  several  large 
volumes  bound  in  half  leather.  The  lessons  are 
the  foundation  of  the  entire  system  of  each  school, 
and  the  importance  of  their  place  is  testified  to 
by  the  care  that  has  evidently  been  given  by  the 
schools  in  perfecting  them. 

The  lessons  that  have  been  supplied  to  the  com- 
mittee for  its  examination  may  be  divided  into 
three    classes — 

1.  Instruction  papers  adapted  to  give  an  ele- 
mentary, but  reasonably  practical,  view  of  applied 
electricity  to  clerks  and  others  who  do  not  have 
an  intimate  knowledge  of  and  contact  with  ma- 
chinery. 

2.  Instruction  papers  adapted  to  instruct  ap- 
prentices and  artisans  in  the  important  features 
relating  to  their  daily  employment. 

3.  Instruction  papers  which  are  more  advanced 
than  the  latter,  being  adapted  to  the  grade  of  infor- 
mation which  may  be  presumed  to  be  possessed  by 
superintendents,  foremen  and  others,  and  which 
verge   upon   professional    engineering. 

Your  committee  will  discuss  the  lesson  sheets 
of  each  of  the  schools  on  the  basis  of  this  classifi- 
cation. 

The  American  School  of  Correspondence  fur- 
nished to  your  committee  a  complete  set  of  the 
instruction  papers  relating  to  the  "electrical  engi- 
neering course,"  with  the  exception  of  six  optional 
papers  in  mechanical  drawing.  This  is  the  course 
which  they  recommend  as  adapted  to  central-station 
employes.  It  includes  29  separate  pamphlets,  as 
is  shown  by  the  outline  presented  previously.  The 
instruction  papers  appear  to  be  accurate  and  rea- 
sonably well  written.  The  course  appears  to  your 
comra^ittee  to  belong  to  the  first  class,  and  to  be 
more  distinctively  adapted  to  office  clerks  and 
others  who  do  not  get  contact  with  the  machinery 
than  to  the  instruction  of  firemen,  dynamo  tenders, 
floor  engineers,  linemen  and  others  who  are  well 
acquainted  wdth  the  general  processes,  but  for  whom 
it  is  desired  to  obtain  instruction  that  will  result 
in  economies  in  station  operation. 

The  Electrical  Engineer  Institute  of  Correspond- 
ence Instruction  recommends  either  its  "junior 
course"  or  its  "Course  13."  The  lessons  of  each 
of  these  courses  are  contained  in  some  40  or  50 
pamphlets  that  are  sent  out  to  the  individual 
scholars.  These  courses  appear  to  your  committee 
to  belong  to  the  third  category.  They  appear  to 
be  accurate  and  logical,  and  to  be  adapted  for  the 
instruction  of  superintendents,  foremen  and  others 
who  may  be  assumed  to  be  men  well  informed  in 
the   general  details  of  their  business. 

The  volumes  of  the  International  Correspond- 
ence Schools  which  relate  to  the  "electrical-engi- 
neering course"  and  its  ofFshocts,  seem  to  be  ad- 
mirably adapted  to  the  comprehension  of  central- 
station  employes,  and  they  are  recommended  by 
the  school  for  the  instruction  of  such  employes. 
They  belong  essentially  to  the  second  category. 
The  papers  are  well  written  and  appear  to  be  ac- 
curate. 

The  instruction  papers  relating  to  the  electrical 
courses  of  the  United  Correspondence  Schools  ap- 
pear to  be  intermediate  between  the  first  and  sec- 
ond categories,  but  they  are  sufficiently  inaccurate 
to  be  rendered  valueless.     This  inaccuracy  is  par- 


ticularly surprising,  since  the  "mining-engineering 
course"  of  this  school  has  been  supervised  by  a 
number  of  eminent  specialists,  and  your  committee, 
therefore,  hoped  to  find  a  thorough  appreciation 
of  accuracy  in  the  work  of  the  school.  Your  com- 
mittee informed  the  president  of  this  school  that 
the  instruction  papers  contained  inaccuracies,  and 
was  immediately  assured  by  him  that  the  school 
desired  to  make  its  instruction  as  perfect  as  possible 
and  that  it  would  make  every  effort  to  eliminate 
all  errors. 

What  a  Central-station  Course  Ought  to  Con- 
tain. 
Your  committee  has  endeavored  to  do  the  utmost 
justice  in  its  examination  of  each  of  the  schools. 
It  approves  the  idea  of  correspondence  instruction 
as  being  an  excellent  one  in  its  place;  it  believes 
that  good  is  coming  from  the  correspondence 
schools,  and  it  has  satisfied  itself  that  the  adminis- 
trative methods  of  the  schools  are  reasonably  well 
planned.  Each  of  the  courses,  however,  which  be- 
longs to  the  second  and  third  categories  named 
above  can  and  must  be  greatly  altered  before  they 
are  adapted  to  be  of  the  greatest  use  to  central- 
station  employes,  and  through  them  to  their  em- 
ployers. The  ideal  central-station  course  should 
contain  very  much  less  of  "design"  and  much  more 
relating  to  good  construction  and  economies  in 
operation.  \''our  committee  here  outlines  a  course 
which  it  believes  would  meet  the  requirements  of 
the  average  central-station  employe,  and  which 
would  result  in  great  advantage  to  the  central  sta- 
tions if  the  employes  followed  it: 

Committees    Course, 

1.  Arithmetic  (for  those  who  need  it). 

2.  A  small  amount  of  elementary  algebra,  geom- 

etry and  trigonometry. 

3.  Erection  and  use  of  steam  boilers. 

4.  Fuel  and  its  economical  combustion. 

5.  Boiler   operation  and   boiler  tests   (this  should 

include  the  methods  and  reasons  for  testing 
flue  gases,  testing  the  quality  of  steam,  the 
use  ot  feed-water  heaters,  economizers,  etc.). 

6.  Erection  and  operation  of  steam  engines. 

7.  Testing  of  steam   engines   (this  should  include 

use  of  the  indicator,  testing  to  determine  fric- 
tion, the  consumption  of  water  per  indicated 
horsepower  per  hour,  valve   setting,   etc.). 

8.  Condensers,  pumps  and  other  auxiliaries. 

9.  Steam  piping  and  steam-pipe   covering. 

10.  Ohm's    law    and    electromagnetic    theory    (this 

should  include  electrical  instruments,  flow 
of  currents,  etc.). 

11.  Erection,  operation  and  repairs  of  direct-current 

electrical  machinery. 

12.  Elementary  theory  of  alternating  currents  (sin- 

gle-phase and  polyphase). 

13.  Erection,   operation  and  repairs  of  alternating- 

current  machinery. 

14.  Switchboards   and    switchboard   instruments. 

15.  Electrical   transmission     and    distribution   lines 

and  accessories. 

16.  Construction,    testing   and    repairs   of   pole-line 

and  underground  circuits. 

17.  Meters  and  meter  repairs. 

18.  Electric  lamps  and  their  proper  use. 

19.  Station  economies  and  station  records. 

20.  Transmission    and    distribution    economies    and 

distribution  records. 

21.  Storage  batteries  and  their  uses. 

22.  Telephones    and   their   accessories.     (This   does 

not  apply  to  the  larger  number  of  central 
stations.) 

Theorems  of  applied  mechanics,  strength  of  ma- 
terials and  other  related  subjects  are  to  be  suitably 
treated  at  points  of  application. 

A  properly  written  course  of  lessons  following 
this  outline  should  take  an  industrious  employe 
about  i^/^  years  to  cover  the  ground.  Such  a  man 
should  be  expected  to  spend  perhaps  six  hours  of 
study  each  week  outside  of  the  working  period. 
For  men  desiring  shorter  courses  covering  the 
duties  of  a  position,  this  course  may  be  readily 
adapted  for  division.  As  for  instance,  the  first 
five  titles  could  be  used  for  the  instruction  of  fire- 
men, the  first  two  titles  and  the  second  to  the  ninth, 
inclusive,  of  engine  men,  etc.  If  the  men  did  not 
care  to  go  through  the  entire  course  they  could 
take  the  specific  subjects  that  they  especially  need. 
The  course  could  be  successfully  administered  in 
the  system  of  existing  correspondence  schools.  The 
course  aims  at  producing  in  the  corps  of  employes 
a  working  knowledge  of  the  means  for  obtaining 
the  highest  possible  economy  available  from  the 
machinery  and  appliances  installed  by  the  central- 
station  company,  and  the  possibility  of  improving 
the  economy  by  minor  alterations.  This  course 
would  surely  be  successful  in  its  aim,  and  it  would 
result  in  great  improvement  in  the  character  of 
the  work  of  employes  of  the  average  central-station 
company,  if  followed  by  them,  and  through  them 
in  advantage  to  the  company. 

The  answer  to  the  interrogatory  of  the  second 
head  has  been  outlined.  The  administrative  meth- 
ods of  existing  correspondence  schools  will  give 
excellent  results  when  combined  with  a  properly 
adapted  course,  such  as  that  outlined  by  the  com- 
mittee, but  the  existing  courses  of  the  schools  are 
not  fully  and  properly  adapted  to  average  central- 
station  requirements. 

Third  Head. 

What  Provisions  May  Central-station  Owners  Rea- 
sonably Supply  for  the  Purpose  of  Encouraging  ^hexr 


Employes  to  Study  the  Requirements  of  Their  Busi- 
ness, and  Hoiv  May  Those  Provisions  Be  Executed? 

Your  committee  is  firmly  convinced  that  the 
central-station  companies  can  lend  ttieir  employes 
great  assistance  by  providing  a  penectly  aaapted 
course  of  correspondence  instruction,  it  is  prob- 
able that  one  or  more  of  the  existing  correspond- 
ence schools  will  arrange  such  a  course,  if  its 
need  is  made  known  through  action  of  this  asso- 
ciation. In  the  administration  of  this  course  it 
is  desirable  to  add  to  the  processes  now  made  a 
part  of  the  electrical  course  some  means  for  prac- 
tical demonstration  of  central-station  methods. 
The  demonstrations  should  relate  particularly  to 
the  methods  of  firing  coal,  testing  flue  gases,  test- 
ing the  quality  of  steam,  indicating  engines,  etc. 
Analogous  demonstrations  are  made  to  railroad 
einployes  by  the  International  Correspondence 
Schools  through  traveling  instruction  cars,  which 
carry  complete  outfits  of  air  brakes  and  other  train 
devices.  That  which  can  be  done  for  railway  em- 
ployes can  be  done 'for  central-station  employes; 
and  the  central  stations  should  make  every  eft'ort 
to  bring  before  their  employes  complete  instruc- 
tion that  is  the  equal  in  its  kind  to  the  instruction 
offered  to  railway  employes  by  the  International 
Correspondence   Schools. 

Prizes,  free  payments  of  scholarship  fees  and 
other  provisions  for  encouraging  the  employes  to 
enter  correspondence  courses  do  not  hold  out  rea- 
sonable advantages  except  in  a  few  individual  cases. 
Personal  encouragement  of  the  ambitious  men  who 
are  well  endowed  with  common  sense,  and  the 
provision  of  a  suitably  planned  and  administered 
course  of  instruction  which  such  employes  may 
enter  upon  will  bring  the  greatest  advantage  to 
the  central-station  companies.  It  is  on  these  lines 
that  the  central-station  companies  must  look  in 
large  degree  for  the  improvement  of  their  op- 
erating conditions. 

The  required  course,  with  its  administration,  can 
either  be  had  through  one  or  more  of  the  corre- 
spondence schools,  as  suggested  by  the  committee, 
or  through  a  subscription  fund,  administered  alter 
the  manner  of  the  "gas  educational  tund"  of  the 
American   Gas   Light  association. 

Your  committee  recommends  that  action  be  taken 
requesting  the  correspondence  schools  to  organize 
and  administer  a  course  of  instruction  for  central- 
station  employes  which  conforms  to  the  recom- 
mendations of  this  committee,  and  that  the  com- 
mittee be  continued  for  further  investigation  of  the 
results  obtained  through  correspondence  instruc- 
tion. 

Discussion. 

H.  J.  Gille,  St.  Paul,  Minn.:  I  move  that  a  vote 
of  thanks  be  extended  to  Professor  Jackson  and 
the  other  members  of  his  committee  for  the  very 
able  paper,   and  that  the  committee   be  continued. 

The   motion   was   carried. 

By  unanimous  vote,  the  recommendations  of  the 
committee  were  adopted. 

Professor  Jackson,  Madison,  Wis.:  I  move  that 
the  four  correspondence  schools  referred  to  in  the 
report  be  individually  requested  to  reorganize 
their  courses  for  central-station  employes,  to  con- 
form, as  nearly  as  possible,  with  the  requirements 
set  forth  in  this  report. 

The  motion  was  carried. 

Mr.  Bowen:  I  want  to  say  that  I  am  heartily 
in  accord  with  the  matter  contained  in  this  motion. 
Great  difficulty  has  been  found,  as  is  indicated  in 
this  paper,  in  getting  the  specific  education  which 
is  demanded  of  the  employes  in  various  processes. 
For  instance,  the  cost  of  the  manufacture  of  gas 
per  thousand  feet  rests  very  largely  with  men,  gen- 
erally without  education,  who  operate  the  gas 
works,  and  it  goes  without  question,  I  think,  that 
the  cost  per  kilowatt  at  the  switchboard  rests  very 
largely  with  the  men  who  are  operating  electric 
plants.  There  is  no  correspondence  school  that 
can  educate  a  gas  employe.  We  have  found  that 
out,  to  our  cost.  But  they  can  educate  them  along 
the  general  lines.  There  is  nothing  in  the  way  of 
practical  education  quite  so  good  as  sending  a  man 
right  into  the  retort  house  or  into  the  gas-generat- 
ing house,  to  show  him  how  to  get  the  results,  and 
when  he  gets  through  under  good,  experienced 
tuition,  he  knows  something,  and  much  more  than 
under  the  tuition  of  the  correspondence  schools; 
but  a  course  should  be  arranged,  so  concise,  so 
plain  and  so  short  and  pertinent  to  the  subject- 
matter    that  no  mistake  can  be  made. 

S.  B.  Livermore,  Winona,  Minn.:  It  is  just  pos- 
sible that  we  central-station  managers  would  like 
very  much  to  have  all  our  men  experts  in  their 
individual  daily  occupation.  At  the  same  time,  the 
general  tenor  of  the  correspondence  school,  while 
it  includes  arithmetic,  algebra  and  trigonometry, 
is  to  elevate  the  men.  If  we  want  a  man  to  be- 
come a  perfect  fireman,  we  do  not  want  to  lose 
him,  but  to  have  him  stay  there,  and  my  idea  of 
the  correspondence-school  scheme  of  education  is 
to  take  a  poor  fellow  who  never  had  any  chance 
to  go  to  school,  but  had  to  go  to  firing  when  he 
was  15  or  16,  and  give  him  a  chance  to  learn  some- 
thing during  his  spare  hours,  so  that  some  day  he 
may  rise  to  be  a  superintendent.  I  know  several 
such  cases  where  men  have  moved  rapidly  up  from 
lower  to  higher  positions  by  the  aid  of  these  schools. 
I  think  some  of  the  courses  are  too  long,  but 
some  of  them  are  comparatively  short.  They  have 
a  course  for  professional  linemen  and  inside  elec- 
tric-wiring men,   and  while   it  is  not  necessar>    to 
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know  algebra  to  be  a  fireman,  yet  the  whole  pur- 
pose ot  tne  course  is  to  advance  men. 

Mr.  Gille:  It  seems  to  me  mat  the  point  brought 
out  in  tms  repuri,  that  the  percentage  ol  students 
that  timsh  that  course  is  very  low,  indeed, 
would  indicate  that  mere  is  somethmg  wrung. 
There  is  quite  a  number  oi  employes  m  my  depart- 
ment who  have  started  witli  this  curresponueiice 
school;  there  are  probably  30  who  have  started  and 
only  one  that  has  nmsned;  and  i  have  inquired 
several  times  why  this  was.  It  was  simply  becau:>e 
they  had  to  gu  over  a  lot  oi  stutt  tliey  did  not 
understand  and  did  not  care  anytliing  about.  They 
would  jump  through  and  picic  out  matters  that 
interested  them  particularly  or  that  they  believed 
would  do  them  good,  and  it  seems  to  nic  that  the 
recommendations  made  by  ttiis  committee  are  prac- 
tical. A  man  in  whatever  station  he  happens  to 
be  should  have  a  future  to  look  to,  and  irom  the 
correspondence  course,  properiy  arranged,  he  gets 
not  only  a  general  knowledge  of  the  operation  of 
the  plant,  but  also  a  very  good  idea  as  to  the  ma- 
chinery itself  and  the  system. 

H.  Almert,  Chicago;  i  want  to  state  an  experi- 
ence 1  had  about  a  year  ago.  1  took  the  lesson 
leaves  of  probably  the  first  correspondence  school 
that  came  out — it  is  not  in  existence  now — and  took 
all  the  trimmers,  inspectors  and  wiremen  that  i 
have  and  gave  them  these  leaves  to  read  irom,  and 
once  a  week  all  through  the  winter  i  held  a  little 
lecture  and  went  over  these  lesson  leaves  and  ex- 
plained them  and  asked  the  men  questions,  and 
the  result  was  that  1  got  very  much  better  work 
from  the  men,  but  I  have  only  one  of  those  men 
left,  and  he  is  advanced  three  or  four  points.  The 
others  have  found  better  positions  elsewhere.  So 
I   have    the   same  task  to   do   over  again. 

George  Cutter,  Chicago:  The  remarks  of  the 
last  speaker  interest  me  immensely.  They  prove 
the  value  of  the  course.  The  paper  itself  is  rather 
a  surprise.  We  are  proud  to  have  had  a  committee 
to  give  such  a  report  on  this  topic.  We  are  proud 
that  this  association  is  handling  this  important 
question  of  educating  men  to  do  their  work  better, 
and  we  are  glad  that  the  committee  has  gotten  it 
down  to  a  practical  basis.  We  all  understand  that  the 
man  who  is  running  a  dynamo  and  has  some  lit- 
tle trouble  with  it  would  like  at  that  particular 
time  to  know  what  the  mischief  is  the  trouble. 
He  does  not  want  to  go  through  a  long  course 
of  algebra  or  trigonometry  to  do  that.  It  seems 
to  me  that  the  suggestion  of  the  committee  is 
especially  pat.  Of  course,  I  would  like  to  see 
some  method  by  which  the  employes  of  the  stations 
could  ask  questions  pertaining  to  their  business, 
from  the  correspondence  schools,  if  possible.  It 
not,  I  would  like  to  see  some  method  introduced 
by  which  those  employes  could  ask  questions  from  a 
source  where  they  could  receive  correct  information 
at  the  time  that  particular  point  of  interest  is  before 
them.  I  should  also  like  to  see  the  central-station 
managers  encouraging  their  employes  to  take  up 
such  a  course,  especially  after  it  has  received  the 
stamp  of  approval  of  such  an  able  committee  as 
we  have  on  this  matter. 

Mr.  Almcrt:  I  do  not  w'ant  it  understood  that 
I  did  not  feel  that  I  had  received  what  I  ought  to 
for  my  work.  I  am  going  to  take  up  my  classes 
again.  My  former  experience  will  help  me,  and 
I  think  the  results  that  I  obtained  during  the  time 
I  had  those  men  with  me  amply  repaid  me  for 
the  trouble  I  took,  and  I  think  it  will  pay  me  to 
continue. 
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of  the  electric-light  companies  in  Boston,  and 
when  it  was  consolidated  with  others  he  became 
president  and  manager.  He  had  been  president  of 
the  Massachusetts  Electric  Lighting  association 
since  its  formation  ii  years  ago.  He  had  been  in- 
terested in  and  a  director  of  mining  and  other  cor 
porations.     He  leaves  a  wife   and  two  children. 
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Edwin  Holmes. 

Edwin  Holmes,  president  of  the  Holmes  Electric 
Protective  company,  of  26  Cortlandt  street,  New 
York  city,  died  at  his  home  in  that  city  on  Janu- 
ary 17th.  He  was  born  in  West  Boylston,  Mass., 
81  years  ago,  and  was  educated  at  the  Leicester 
Academy.  He  began  the  study  of  electricity  in 
1857  and  two  years  later  got  a  patent  for  an  elec- 
trical appliance  called  the  "home  protector."  This 
apparatus  was  a  system  of  stringing  wires  con- 
nected with  a  bell,  which  would  announce  the  open- 
ing of  a  door  or  window  in  the  house  once  the 
alarm  had  been  set.  He  then  went  to  New  York 
city  and  became  interested  in  the  development  of 
the  telephone.  He  was  president  of  the  first  tele- 
phone company  in  that  city,  which  afterward  be- 
came the  Metropolitan  Telephone  company,  and 
which  is  now  part  of  the  Bell  system.  In  1873 
he  conceived  the  idea  of  furnishing  protection  to 
the  banking  houses  and  the  jewelry  houses  in  the 
Maiden  lane  district  with  his  burglar-alarm  sys- 
tem, and  he  located  a  station  in  Pine  street.  The 
Holmes  Electric  Protective  company  was  formed 
in  tSS.i.  Mr.  Holmes  is  survived  by  a  wife  and 
three  children. 

Frederick  A.  Gilbert. 

Frederick  A.  Gilbert,  president  and  manager  of 
the  Boston  Electric  Light  company  of  Boston, 
dropped  dead  from  apoplexy  wdiile  dining  with 
friends  at  the  New  Y'ork  Club,  in  New  York  city, 
on  January  18th.  Mr.  Gilbert  was  54  years  old 
and  was  a  native  of  New  Haven,  Conn.,  where 
he  began  his  business  career.  When  the  electric 
light  became  practicable  he  bought  a  New  Haven 
company,  made  a  success  of  it  and  purchased  sev- 
eral companies  in  that  vicinity.  With  New  Haven 
friends,  about  twelve  years  ago,  he  purchased  one 


Chicago  Electrical  Association. 

At  the  regular  meeting  of  the  Chicago  Electrical 
association,  lield  in  its  rooms  in  the  Monadnock 
block,  on  the  evening  of  January  ibth,  Vice-presi- 
dent Almert  presiuea,  in  tne  absence  oi  l^resiuent 
K.  F.  bcUucharut,  who  is  conhned  to  his  home  111 
Mdwauicee  on  account  of  illness,  i'lie  paper  ul 
the  evening  was  presented  by  Mr.  Almert,  Ins  sub- 
ject being  ■Arc-lamp  btandaraization.  "  ilie  dilti- 
culties  met  with  in  arc-lignt  pUotonietry  were  dis- 
cussed and  the  construction  01  the  htemer  lamp 
and  standard  British  candle  were  described  in  de- 
tail. Ihe  author  spoke  of  the  great  need  lor 
standardization  of  arc  lamps  and  of  some  steps  that 
would  lead  toward  it.  boiiie  valuable  points  in 
regard  to  the  variation  of  the  illumination  due  to 
the  use  of  dilferent  carbons,  reilectors,  globes,  etc., 
and  also  in  regard  to  the  range  of  voltages  and  the 
strength  of  current  on  diilerent  systems  were 
brougUt  out  in  the  discussion  by  C  VV.  Wiler. 
Other  members  taking  part  in  the  discussion  were 
Thomas  G.   Gner  and  F.  S.    Hickok. 

There  were  distributed  at  the  meeting  copies  of 
a  handbook  w'hich  a  committee  ot  the  association 
has  recently  compiled.  The  book  gives  a  short 
history  of  the  society,  with  its  charter,  the  by-laws, 
a  list  ot  members  and  othcers,  and  a  list  of  papers 
that  have  been  read  before  the  association  since 
its  organization  10  years  ago.  In  connection  with 
this  list  are  given  references,  so  tar  as  it  was  possi- 
ble to  obtain  them,  of  the  technical  journals  in 
which  any  of  the  papers  were  published.  The  hand- 
book has  been  careluUy  prepared  and  should  prove 
valuable  to  anyone  interested  in  the  association. 
Copies  may  be  obtained  by  addressing  the  secretary, 
W.  J.  Warder,   Jr.,   906    Walnut  street,   Chicago. 
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New  York  Notes. 

New  York,,  January  19. — The  annual  report  ol 
the  State  Railroad  Commission,  recently  submitted 
to  the  Legislature,  shows  that  the  net  earnings 
of  the  street  surface  roads  last  year  were  $ib,82j,- 
382,  compared  with  $14,865,541  for  the  preceding 
year,  while  the  dividends  declared  aggregated  $0,- 
889,505,  against  $7,070,219    tor  tne  year  previous. 

President  Noah  L.  Cocheu  ot  the  btate  Electric 
Light  and  i'ower  company  was  recently  sued  by 
a  stockholder,  who  charged  him  with  conspiracy 
and  violation  of  ohice,  for  selling  the  franchise  ol 
the  company  to  the  Amsterdam  Electric  Light,  Heat 
and  Power  compan3^  Supreme  Court  Justice  VVil- 
mot  M.  Smith,  in  Brooklyn,  has  handed  down  a  de- 
cision dismissing  the  complaint  with  costs.  He  says 
in  his  opinion  that  the  State  company  had  never 
earned  any  money  and  was  heavily  in  debt,  that 
the  only  asset  it  had  was  its  franchise,  and  that 
in  order  to  save  this  a  mile  of  conduit  had  to  be 
laid.  The  company  did  not  possess  money  enough 
to  lay  the  conduit,  and  theretore  Mr.  Cocheu,  after 
giving  notice  to  the  stockholders,  sold  the  franchise 
to  the  Amsterdam  company.  Justice  Smith  says  the 
proceedings  were  regular  and  that  Mr.  Cocheu's 
action  was  ratified  by  the  stockholders. 

A  rumor  that  the  Manhattan  Elevated  was  to 
be  leased  to  the  Metropolitan  Street  Railway  com- 
pany during  the  week  caused  a  rise  of  Manhattan 
slock  to  123%.  The  rumor  was  denied  by  Man- 
hattan officials,  who  said  that  it  was  started  for 
speculative  purposes. 

The  proposition  to  bond  the  village  of  Tarrytown 
in  the  sum  of  $35,000  for  the  purpose  of  establish- 
ing a  municipal  lighting  plant  was  voted  down  at 
the   special    election. 

OHicial  announcement  has  been  made  that,  begin- 
ning on  January  21st,  through  trains  will  be  oper- 
ated over  the  Brooklyn  elevated  railroad  and  the 
bridge  to  Park  Row  on  all  lines,  with  the  exception 
of  the  Kings  County,  between  the  hours  of  10 
a.  m.  and  4  p.  m.  and  8  p.  m.  and  5  a.  m.  The 
forward  car  of  each  train  of  the  through  elevated 
trains  will  be  used  by  local  bridge  passengers  from 
Manhattan  to  Brooklyn. 

The  annual  meeting  of  the  stockholders  of  the 
Brooklyn  City  Railroad  company  w'as  held  on  Jan- 
uary 14th.  The  following-named  directors  were 
elected:  E.  PL  K.  Belcher,  Eugene  Britton,  R.  L. 
Edwards,  Henry  Evans,  S.  L.  Husted,  Jr.,  David 
G.  Legget,  Frank  Lyman,  Edward  Merritt,  Charles 
M.  Pratt,  George  PL  Prentiss,  -Alonzo  Slote,  James 
Timpson  and  Edward  D.  White. 

The  James  F.  Hughes  company  of  New  York 
city  has  been  incorporated  for  $io,coo,  to  manufac- 
ture electrical  supplies.  The  directors  are  J.  F. 
Plughes  and  H.  E.  Bailey  of  Brooklyn  and  Nathan- 
iel   Webb    of    Greenwich,    Conn. 

y\  bill  has  been  introduced  before  the  Assembly 
making  it  unlawful  for  an  elevated  railroad  company 
to   maintain    turnstiles. 

Construction  work  on  the  rapid-transit  tunnel  is 
now  being  carried  on  in  nearly  70  blocks  of  the 
city  and  progress  is  being  made  which  seems  to 
assure   the  completion  of  the  railway   on  contract 


January  26,  1901 

time.  Seven  of  the  blocks  have  reached  that  stage 
of  construction  where  the  steel  framework  is  al- 
ready up  and  in  portions  of  two  blocks  the  frames 
are  in,  roofed  over  and  practically  filled  in  to  the 
street  surface.  Ample  evidence  that  the  road  is 
well  under  way  is  in  the  presence  of  thousands 
of  pounds  of  structural  steel  piled  in  various  streets 
from  the  City  Hall  section  to  the  beginning  ot  the 
long  tunnel  at  Onc-hundred-and-fifty-seventh  street 
in  Broadway  on  the  west  side  to  beyond  One- 
hundred-and-tenth  street  and  Lenox  avenue  on  the 
east  branch.  On  every  section  under  way  the 
sewer  changes  are  going  on  simultaneously  with 
tunnel  construction,  and  so  far  a  great  deal  has  been 
accomplished.  M    L    G. 

Canadian  Intelligence. 

Ottawa,  Ont.,  January  19.— Mr.  R.  H.  Gilmour, 
for  seven  years  superintendent  in  the  VVaterous 
Engine  Works  company,  Brantlord,  Ont.,  has  gone 
with  the  Canadian  General  Electric  company.  Mr. 
Hazen  Ritchie,  chief  engineer  of  the  Canadian  Gen- 
eral Electric  company's  works  at  Peterboro,  Ont., 
has  been  transferred  to  Montreal  to  take  charge  oi 
the  Royal  Electric  company's  works,  now  forming 
part  of  the  former  company's  business. 

A  company  has  been  tormed  at  Yarmouth,  N.  S.. 
for  the  purpose  of  constructing  a  line  of  street 
railway  Irom  Yarmouth  to  Port  Maitland,  a  dis- 
tance of  12  miles.  The  company  is  capitalized  at 
$250,000.  The  incorporators  are:  B.  B.  Law,  James 
Burrill,  John  Killam,  E.  K.  Spinney  and  George 
Bingay,    all    of    Yarmouth. 

The  Brandon  (Man.)  Electric  company  is  estab- 
lishing a  long-distance  transmission  system,  and 
is  erecting  a  plant  at  a  waterpower  10  miles  distant 
from  the  town.  The  equipment  consists  of  a  5C0- 
horsepower  generator  and  a  500-horsepower,  syn- 
chronous motor,  with  500  horsepower  in  step-down 
and  step-up  transformers.  The  transmission  will 
be  carried  out  on  the  three-phase  system  at  10,000 
volts. 

At  the  annual  meeting  of  the  Toronto  Electric 
Street  Railway  company,  on  the  i6th  inst.,  it  was 
reported  that  the  gross  earnings  for  the  last  year 
were  $1,501,000,  as  compared  with  $1,333,542  the 
previous  year.  The  operating  expenses  were  $775,- 
980,  or  51  per  cent,  of  the  gross,  as  compared  with 
$650,324,  or  48.8  per  cent.,  in  1899.  After  paying  all 
fixed  charges,  there  remained  a  net  profit  of  $454,- 
162,  from  which  dividends  of  $240,000,  or  four  per 
cent,  on  the  capital,  were  paid.  The  city-pavement 
charges  were  met  and  $150,162  put  to  the  credit 
of  the  profit-and-loss  account.  Since  1892  the  com- 
pany has  spent  over  $1,000,000  of  the  surplus  earn- 
ings on  improvements  to  the  property.  The  in- 
crease in  the  price  of  coal  and  advances  in  the 
wages  of  employes  were  the  causes  of  the  increase 
in  the  operating  expenses  last  year. 

Mr.  George  J  ohnson  of  Ottawa,  the  Dbminion 
statistician,  says  that  in  1S91  the  census  returns 
showed  80  establishments  selling  electric  light  in 
the  Dominion.  In  1897  there  were  187,  which  in- 
creased to  297  in  1900.  The  electric  lamps  supplied 
by  the  establishinents  selling  light  numbered  443,- 
897  in  1897  and  807,772  in  1900.  The  largest  estab- 
lishment in  Canada  in  1900  was  the  I-loyal  Electric 
Light  company  of  Montreal,  supplying  78,762  in- 
candescent lamps  and  1,805  arc  lights.  The  next 
largest  is  the  Toronto  Light  company,  supplying 
75,000  incandescent  lamps  and  1,650  arcs,  while  the 
Ottawa  Electric  company  stands  well  to  the  fronl 
with  77,25s  incandescent  lamps  and  621  arcs.  The 
province  of  Ontario  has  made  rapid  strides  in  the 
employment  of  electricity  for  lighting  purposes, 
using  418,573  lamps  in  1900,  against  201,955  in  1S97. 
The  province  of  Quebec  increased  its  employment 
of  the  electric  lamp  from  185,892  lamps  in  1897  to 
-35.322  lamps  in  1900.  The  other  provinces  have 
all  developed  the  use  of  electricity  for  lighting 
purposes  in  a  very  satisfactory  manner.  British 
Columbia  had  a  couple  of  establishments  selling 
electric  light  in  1897,  operating  only  a  very  small 
number  of  lamps.  In  1900,  however,  this  province 
had  13  electric  companies,  with  an  equipment  of 
52,653  lamps.  The  use  of  the  arc  light  in  Canada 
has  increased  from  9.516  lamps  in  1897  to  11,917 
in  1900.  The  census  of  1891  showed  49  gas  works 
in  Canada    against  43  in  igoo. 

The  Canadian  government  has  been  informed  that 
the  Imperial  authorities  have  decided  to  appoint 
a  departmental  committee  to  inquire  into  the  ques- 
tion of  cable  communication.  The  investigation  will 
be-  a  very  comprehensve  one,  and  will  not  only  deal 
with  the  present  cable  services  in  British  territory, 
and  the  rates  charged  therein,  but  will  ascertain 
where  it  is  possible  to  establish  new  lines  with 
advantage.  This  inquiry  will  begin  some  time  in 
February  next.  The  Imperial  government  has  been 
induced  to  take  this  step  through  the  efforts  put 
forth  by  Sir  Edward  Sassoon,  who  has  manifested 
a  keen  interest  in  the  question  of  cable  communica- 
tion. Sir  Edward  urged  the  appointment  of  a 
royal  commission  to  make  the  investigation,  but  it 
has  lieen  thought  best  that  the  inquiry  should  be 
undertaken  by  a  departmental  committee. 

A.   V.    W. 

From  the  Buckeye  State. 

Columbus,  Ohio.  January  19. — The  Steubenville 
Traction  and  Light  company,  Steubenville,  Ohio,  has 
been  incorporated,  with  a  capital  stock  of  $500,- 
000,  to  build,  acciuire  and  operate  a  street  railway 
within  that   town,  and  to  build  lines  through  the 


January  26,   1901 


WESTERN    ELECTRICIAN 


73 


counlo'  in  that  vicinity,  the  termini  being  defined 
as  Steubenviile  and  Toronto.  The  incorporators 
are  Justin  A.  Moore,  Jay  S.  Baisley,  J.  M.  Powers, 
C.  P.  McFaddcn  and  B.  J.  C.  Armstrong. 

It  is  reported  from  Ashtabula  that  work  on  the 
new  hne  of  tlie  Conneaut  and  Eastern  Railroad 
company  will  commence  within  a  short  time.  This 
will  connect  Conneaut  and  Ashtabula.  It  is  thought 
that  a  new  company  will  soon  be  formed  to  build 
a  line  from  Ashtabula  to  Painesville,  and  this  will 
complete  the  connection  between  Cleveland  and 
Erie. 

At  the  annual  meeting  of  the  stockholders  of  the 
Cleveland  Electric  Railway  company,  held  in  the 
offices  of  Mr.  Henry  A.  Everett,  a  few  days  ago, 
all  the  old  directors  and  ofiicers  were  re-elected 
for  anotlicr  year.  No  changes  will  be  made  in  the 
operation  of  the  road  this  year.  Reports  of  officers 
were  very  satisfactory  to  all.  Superintendent  Mc- 
Cormick  was  re-elected  for  another  year. 

Talk  is  again  revived  in  regard  to  the  proposed 
electric  line  from  Columbus  to  Cleveland,  which,  it 
is  said,  is  being  projected  by  eastern  capitalists. 
The  route  for  this  proposed  line  will  be  almost 
straight  from  Columbus  to  Fremont,  and  will  then 
deviate  to  ntake  an  entrance  to  Toledo.  It  is  fur- 
ther stated  that  it  will  seek  a  private  right-of-way 
almost  the  entire  distance.  Another  report  states 
that  a  line  will  be  arranged  from  Cincinnati  to 
Toledo. 

The  net  earnings  of  the  Cincinnati,  Lawrenceburg 
and  Aurora  Street  Railroad  company  have  been 
sufficient  in  the  eight  months  in  which  it  has  been 
in  operation  to  pay  all  interest  on  bonds  and  the 
running  expenses  of  the  entire  year,  although  a 
portion  of  the  road  has  been  in  operation  only  four 
months.  Some  of  the  company's  bonds  are  now 
on  the  market,  the  proceeds  to  be  used  for  exten- 
sions and  improvements. 

Cleveland  electric-railwa}'  magnates  are  interested 
in  a  new  road  which  will  be  built  from  Richmond, 
Va..  to  Petersburg,  a  distance  of  about  22  miles. 
It  is  known  as  the  Richmond  and  Petersburg  Elec- 
tric Railway'  company,  and  is  capitalized  at  $500,- 
000.  Major  Corbin  Warwick  of  Richmond  is  the 
president;  Judge  J.  L.  Haner,  secretary;  J.  R.  Nutt, 
Akron,  treasurer.  Will  Christy  and  L.  Mendelbauni 
are  in  the  directorate. 

Machinery  is  being  placed  in  position  at  the  large 
carbon  plant  at  Lancaster,  and  the  work  of  com- 
pleting the  works  will  be  pushed  as  rapidly  as 
possible.  In  all  there  are  11  large  buildings,  con- 
structed  entirely  of  brick  and  steel. 

The  meeting  of  the  directors  of  the  Columbus 
Edison  Electric  Light  company,  held  a  few  days 
ago,  resulted  as  follows:  President,  A.  Theobold; 
vice-president,  J.  F.  Martin;  secretary  and  general 
manager,  A.  W.  Field;  treasurer,  Emil  Kieswetter. 

The  directors  of  the  Cincinnati  Street  Railway 
company  have  decided  favorably  in  regard  to  leas- 
ing the  property  of  the  company  to  the  Elkins- 
Widener-Dolan  syndicate,  and  have  called  a  stock- 
holders' meeting  for  January  21st,  when  they  will 
vote  on  the  matter.  The  directors  will  take  no 
action  without  the  favorable  .vote  of  the  persons 
who  hold  the  stock,  and  it  is  so  widely  scattered 
that  no  one  can  take  advantage  of  it  by  having  a 
controlling  interest.  The  proposition  of  the  eastern 
sj'ndicate  includes  the  payment  of  six  per  cent,  on 
the  stock  of  the  company  and  the  organization  of 
a  company  in  this  state  to  operate  the  road.  There 
are  some  business  men  in  Cincinnati  who  are  very 
skeptical  over  the  matter,  and  fail  to  see  how  the 
syndicate  is  going  to  come  into  the  city  and  make 
the  property  pay  six  per  cent,  and  a  profit  for 
themselves  besides,  when  the  best  it  has  paid  is 
five  per  cent.,  and  sometimes  hardly  that.  The  op- 
erating company  in  this  state  will  be  capitalized  at 
$2,000,000. 

The  Supreme  Court  has  been  called  upon  to  pass 
upon  the  validity  of  perpetual  franchises,  the  special 
case  being  that  of  the  Cincinnati  Edison  Electric 
Light  companj".  Upon  the  decision  in  this  case 
many  of  the  deals  in  railroad  and  light  property 
in  the  state  w^ill  depend. 

The  Toledo  and  Western  Railway  company  has 
filed  notice  with  the  secretary  of  state  that  a  change 
of  plan  has  been  made  and  instead  of  making  a 
terminus  on  the  Michigan  state  line,  near  Morenci, 
the  line  will  be  extended  on  to  the  Indiana  line. 
Luther  Allen  is  the  president  of  the  road,  and  F.  E. 
Seagrave,  secretary.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  January  21. — The  Kendallville 
City  Council  has  appointed  a  special  committee  to 
inquire  into  the  advisability  of  the  city  operating 
an  incandescent  electric-light-  plant. 

A  movement  is  on  foot  to  build  an  electric  rail- 
way between  Clinton  and  Paris,  III.  Congress- 
man Hunter  uf  Paris  and  others  are  behind  the 
project.  Much  of  the  preliminary  work  has  been 
done. 

The  city  of  Knightstown  now  owns  its  own 
electric-light  plant,  having  recently  purchased  the 
local  plant,  owned  by  H.  Walls  &  Co.,  for  $3,500. 
The  plant  will  be  enlarged  and  improved  and  arc 
lights  will  be  substituted  and  a  new  commercial 
line  added. 

It  is  said  that  the  Big  Four  Railroad  company 
will  reduce  the  fare  from  Muncie  to  Indianapolis 
to  65  cents  in  order  to  compete  with  the  electric- 
line  rates. 

A  few  days  ago  there  was  a  lively  race  between 
a  trolley   car  on   the   Muncie   interurban   line    and 


a  mail  train  on  the  Big  Four,  whose  tracks  are 
parallel.  Both  started  from  Dalesville  at  the  same 
time,  but  the  trolley  car  was  the  first  to  arrive 
at  Chcster\-ille,  a  distance  of  13  miles. 

A  mass  meeting  of  citizens  was  held  at  Richmond 
last  week  for  the  purpose  of  protesting  against  the 
construction  of  a  municipal  electric-light  plant,  to 
cost  $143,000,  the  contract  for  which  was  let  to 
the  Varney  Construction  company  of  Indianapolis 
by  the  council.  The  meeting  was  largely  attended 
by  business  men.  and  jobbery  was  alleged.  Much 
excitement  prevailed.  The  people  insist  that  the 
figure  is  too  high,  and  appointed  a  committee  to 
see  what  legal  steps  could  be  taken  to  prevent  the 
fulfillment  of  the  contract.  Another  committee  was 
appointed  to  visit  the  Legislature  to  secure  relief 
if  possible  and  to  allow  the  construction  under 
the  supervision  of  the  same  non-partisan  board 
that  will  have  control  of  it  after  its  completion 
It  is  the  avowed  intention  of  the  Commercial  Club 
to  fight  the  contract  to  a  finish.  F. 


Southern  Developments. 

Charlotte,  N.  C,  January  19. — The  Consolidated 
Electric  Light  company  of  Birmingham,  Ala.,  has 
about  completed  an  addition  to  its  plant  which  cost 
$150,000  and  wdiich  makes  the  total  capital  invested 
$1,600,000.  Nearly  every  town  in  Jefferson  County 
is  reached  by  this  company. 

Five  miles  of  the  new  electric  line  at  Greenville, 
S.  C,  have  been  about  completed.  Mr.  J.  H.  Davis, 
president  of  the  American  Pipe  company,  which 
is  the  real  owner  of  the  line,  has  made  a  personal 
examination  of  the  new  system,  which  he  pro- 
nounces thorough  and  excellent  in  every  particular. 

The  Board  of  Electrical  Control  of  Richmond, 
Va.,  has  ordered  all  wires  placed  underground  im- 
mediately. 

Colonel  T.  C.  Duncan  of  Union,  S.  C,  and  as- 
sociates have  been  granted  a  franchise  to  build 
an  electric  railway  in  Union.  The  proposed  line 
will  be  over  three  miles  long. 

The  Charleston  (S.  C.)  Suburban  and  Summer- 
ville  Railway  company  has  applied  for  a  franchise 
in  Charleston.  The  franchise  will  be  granted  pro- 
vided electric  or  cable  lines,  and  not  horse  cars,  are 
operated. 

The  Metropolitan  Rapid  Transit  company  has 
applied  for  a  franchise  in  Birmingham,  Ala.,  to  op- 
erate an  electric  railway.  Eugene  F.  Enslen  says 
that  the  company  means  business  and  will  expend 
between  $400,000  and  $500,000,  if  the  concessions  are 
granted.  L. 


Western  New  York. 

Rochester,  January  21. — The  plant  of  the  Citizens' 
Light  and  Power  company  of  Rochester  is  to  be 
largely  increased.  When  alterations  are  completed 
it  IS  announced  that  the  station  will  be  aole  to 
carry  lour  times  as  great  a  load  as  before  the  fire 
in  November  last.  Ihe  company  has  recently  ac- 
quired additional  water  rights  on  Browns  Race,  so 
that  an  abundance  of  waterpower  is  available  dur- 
ing a  part  of  the  year,  although  steam  will  be 
required  during  certain  seasons,  ihe  company  will 
install  VVestinghouse  generators  for  power  and  in- 
candescent lighting,  it  is  announced  that  power 
will  be  supplied  from  the  station  within  two  weeks, 
it  is  predicted  that  the  company  will  enter  into 
active  competition  with  the  Rochester  Gas  and 
Electric  company  when  its  plant  is  fully  equipped, 
and  there  is  considerable  talk  of  rate  cutting.  It 
is  also  rumored  that  the  Citizens'  company  may 
establish  a  gas  plant,  in  order  to  compete  the  more 
vigorously  tor  business.  The  Citizens'  company  is 
now  controlled  by  a  new  syndicate,  at  the  head  of 
which  is  A.  M.  Young  of  New  York,  who  has  been 
identified  with  many  important  electrical  enter- 
prises. He  was  instrumental  in  building  the  third- 
rail  electric  line  from  Albany  to   Hudson. 

"Two  electric-railway  projects  are  under  consider- 
ation at  Geneva,  N.  Y. — one  the  construction  of  a 
road  to  Rochester.  It  is  predicted  that  work  will 
be  commenced  early  in  the  spring.  It  is  announced 
that  the  right-of-way  from  Rochester  to  the  Pre- 
emption road  west  of  Geneva  has  been  secured,  with 
the  exception  of  that  through  Victor.  William  A. 
Smith  of  Geneva  is  at  the  head  of  the  enterprise 
of  constructing  a  road  from  Geneva  to  Penn  Y'an 
along  the  old  Pre-emption  road. 

The  Mechanics'  Institute  of  Rochester,  N.  Y., 
has  started  a  course  in  steam  engineering,  which,  it 
is  believed,  will  be  especially  useful  to  the  owners 
and  operators  of  automobiles.  The  steam,  gasoline 
and   electric  carriages  will  be   studied. 

President  G.  Tracy  Rogers  of  Binghamton,  N.  Y.. 
has  called  a  meeting  of  the  street-railway  men  of 
the  state,  to  be  held  at  New  York  on  January  30th, 
to  consider  proposed  legislation  affecting  the  man- 
agement of  railways. 

Officials  of  the  proposed  Bufifalo-Niagara  Falls 
electric  line  recently  made  an  inspection  of  the 
route  of  the  road,  going  over  the  ground  in  a  car- 
riage. They  gathered  facts  to  be  presented  to 
the  State  Railway  Commission,  at  the  hearing  in 
Rochester,  January  25th,  showing  the  needs  of 
the  road.  Mr.  George  Moss  of  Rochester,  secretary 
of  the  company,  stated  as  soon  as  the  consent  of 
the  commission  is  obtained  1,000  men  will  be  put 
to  work  on  the  construction  of  the  road.  The  rail- 
way is  designed  principally  to  carry  freight  and 
will  transport  farmers'  produce  into  the  markets  of 
Buffalo,    Rochester  and  Lockport. 

It    is    announced    that    the    construction    of    the 


Canandaigua-Palmyra  electric  railway  is  assured. 
The  right-of-way  at  each  end  of  the  proposed  road 
has  been  secured.  Canandaigua  will  be  one  ter- 
minus of  the  line,  in  all  probabilitj',  and  the  power 
house  will  be  located  at  this  point.  It  is  thought 
probable  that  the  railway  will  eventually  be  ex- 
tended to  connect  with  the  Sodus  Bay  electric  road 
and   establish  a   convenient  route   to    Rochester. 

Representatives  of  the  Rochester  and  Eastern 
Rapid  Transit  company  have  been  obtaining  con- 
.sents  for  the  right-of-way  for  a  trolley  line  to  be 
constructed  from  Canandaigua  north  to  Pultney- 
ville,  to  Shortsville,  Manchester,  Palmyra,  Marion 
and  Williamson.  It  is  stated  that  the  right-of-way 
has  been  practically  secured  and  that  the  building 
of  the  road  is  assured. 

The  board  of  trustees  of  Bath,  N.  Y.,  has  been 
considering  a  petition  that  the  village  establish  its 
own  electric-light  plant. 

The  city  engineer  of  Rochester,  N.  Y.,  has  just 
prepared  a  new  map  showing  the  location  of  all 
street  lights.  The  accompanying  figures  go  a  long 
way  toward  justifying  the  claim  of  Rochester  that 
it  is  the  best-lighted  city  in  the  United  States: 
There  are  2.932  street  lights,  of  which  2,324  are 
single  arc  lights,  464  double  arc  lights  and  144 
gas  lights.  The  cost  of  the  service  is  about  $250,- 
oco  a  year,  and  the  cost  of  lights  per  night  is  as 
follows:  Double  arc,  40  cents;  single  arc,  25  cents; 
gas,  eight  cents. 

A.  E.  Suttles,  who  had  charge  of  the  electric-light 
plant  of  De  Land  &  Co.  at  Fairport,  N.  Y.,  died 
January  iSth. 

The  United  Contractors'  Association  of  New 
Y'ork  State  elected  the  following-named  officers  at 
the  annual  meeting  at  Utica:  President,  Rudolph 
Schmidt,  Rochester;  vice-president,  S.  Davis,  New 
York;  treasurer,  J.  C.  Sterns,  Bufifalo;  secretary, 
W.  H.  Morton,  Utica.  The  next  meeting  will  be 
held  in  July  in  Buffalo.  D.  W.  J. 


Northwestern  Notations. 

Minneapolis,  January  ig. — There  is  talk  at  Madi- 
son, Wis.,  of  the  Legislature  providing  tor  a  state 
electric-light  plant  lor  the  state  capitol,  the  uni- 
versity buildings  and  the  insane  asylum  and  tne 
historical-library  building,  it  is  proposed  to  have 
tne  plant  constructed  and  operated  by  the  engi- 
neering  department   of  the  btate    University. 

ihe  street-railway  company  of  Seattle,  \Vash., 
will  eciuip  all  its  larger   cars  with  air   brakes. 

'ihe  new  Gas  and  i^lectnc  company  of  Waterloo, 
Iowa,  is  in  charge  of  the  system,  succeeding  the 
Waterloo    Gas    and    Electric    Light   company. 

Arthur  R.  Warren  proposes  to  develop  tne  water- 
power  of  the  Chenius  River  and  transmit  tne  power 
electrically  to  i'acoma,  beattle.  Carbonado,  Puyallup 
and  other  cities  ot  western    vVashmgton. 

The  Rocky  Fork  Coal  company  ot  Red  Lodge, 
Mont.,  has  made  a  proposition  to  the  town,  to  put 
m  a  modern  alternating  lighting  plant,  if  given  a 
25-year  franchise.  The  lighting  nas  been  done  from 
tne  mine  plant  hitherto,  and  has  not  been  entirely 
satisfactory. 

,  L.  A.  Pitts  has  been  appointed  superintendent  of 
the  Union  Electric  company  of  Dubuque,  iowa, 
succeeding  Henry  Schroeder,  resigned.  Mr.  Pitts 
was  lormerly  superintendent  for  the  Dubuque  Street 
'  Railway  company. 

The  Bluff  City  Electric  Light  and  Gas  company 
of  Council  Bluffs,  Iowa,  has  reorganized  as  the  Citi- 
zens' Gas  and  Electric  Light  company,  under  the 
laws  of  New  Jersey. 

The  Railway  and  Power  company  of  Tacoma, 
Wash.,  will  build  a  branch  to  Lake  Park  at  once, 
and  expects  to  have  the  line  completed  within  six 
weeks. 

Merchants  at  Fond  du  Lac,  Wis.,  contemplate 
forming  a  co-operative  electric-lighting  association 
for  that   city. 

J.  H.  Whitaker  has  been  appointed  city  elec- 
trician for  Tacoma,   Wash. 

J.  and  F.  Evarts  have  made  a  proposition  to  in- 
stall an  electric-light  plant  for  Glidden,  Iowa,  if 
assured  proper   support. 

The  changes  and  improvements  to  be  made  to 
the  electric-light  plant  at  Walla  Walla,  Wash.,  are 
expected  to  be  completed  by  February  1st,  and  the 
new  plant  put  in  active  operation. 

A  council  committee  of  Maple  Lake,  Minn.,  is 
considering  estimates  of  cost  for  an  electric-light 
and  water  system. 

The  village  of  Hartington,  Neb.,  contemplates 
establishing  an  electric-lighting  system  in  connec- 
tion with  its  water  plant. 

Prescott,  Iowa,  is  agitating  for  a  municipal  elec- 
tric-light plant. 

The  Light,  Heat,  Transit  and  Public  Service  com- 
pany is  the  comprehensive  title  of  a  new  company 
formed  at  St.  Cloud,  Minn.,  with  $100,000  capital 
stock.  The  company  has  secured  the  Hertig  light- 
ing and  heating  system  and  has  ordered  new  ma- 
chinery, which  will  be  installed  at  once.  It  is  ex- 
pected to  have  the  lighting  and  heating  plants  in 
service  by  February  1st. 

E.  A.  Artz  of  St.  Paul  has  become  manager  of 
the  electric-light  plant  at  Pipestone,  Minn.  The 
plant  will  soon  install  two  new  6o-horsepower  boil- 
ers and  other  new  machinery,  which  will  double 
the  lighting  capacity. 

The   Sheboygan   (Wis.)   Street  Railway  company 
plans  to  extend  its   line  from  Sheboygan   Falls  to 
■  Elkhart  Lake. 

The  Des   Moines  (Iowa)    City    Railway  company 
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has  concluded  to  build  the  Indianola  extension  of 
the  line,  if  entrance  can  be  secured  to  Indianola. 
Otherwise,  the  line  will  be  built  onlj'  to  the  army 
post. 

The  city  of  Stillwater,  Minn.,  will  appeal  to  the 
Supreme  Court  the  case  in  which  it  seeks  to 
have  the  Twin  City  Rapid  Transit  company's  fran- 
chise annuHed  for  failure  to  extend  its  line  to  South 
Stillwater.  R. 


PERSONAL. 

Mr.  B.  E.  Sunny,  western  manager  of  the  Gen- 
eral Electric  company,  was  elected  vice-president 
of  the  Union  League  Club  of  Chicago  on  Mon- 
day. There  was  a  keen  contest,  with  two  tickets 
in  the  field,  and  as  candidates  from  both  ticket.^ 
were  elected,  the  honor  is  the  more  noteworthy. 

H.  H.  Robinson,  traffic  manager  of  the  Central 
Union  Telephone  company,  has  been  promoted  to 
the  position  of  general  superintendent  of  the  com- 
pany. It  is  said  that  he  is  the  youngest  officer 
to  hold  such  a  position  of  any  of  the  large  tele- 
phone companies   in   the  United  States. 

A  large  number  of  Americans  were  awarded 
decorations  of  the  Legion  of  Honor  last  week  by 
the  French  government  for  services  in  connection 
with  the  Paris  Exposition.  Among  them  were  J. 
Pierpont  Morgan,  to  be  an  officer,  and  George 
VVestinghouse,  to  be  a  chevalier.  Others  decorated 
were  Francis  E.  Drake  and  Carl  Hering,  chevaliers. 

Adna  Brown,  one  of  the  prominent  men  of  Ver- 
mont and  the  leading  citizen  of  Springfield,  Vt., 
died  at  his  home  there  on  January  14th,  after  a 
short  illness,  aged  72  years.  He  was  president  of 
the  Springfield  Electric  Railway  company,  and  had 
occupied  seats  in  both  branches  of  the  Vermont 
Legislature. 

Mrs.  Julia  Abrams  of  Niles,  Mich.,  who  is  S3 
years  of  age,  is  believed  to  be  the  first  woman 
telegrapher  in  the  United  States.  Mrs.  Abrams, 
in  company  with  her  husband,  Leonard  Abrams, 
now  deceased,  went  to  Niles  in  1855,  and  Mr. 
Abrams  was  for  10  years  telegraph  operator  on 
the  Michigan  Central  railroad  at  that  point,  during 
which  time  his  wife  became  an  adept  in  telegraphy. 

A.  H.  Seymour,  one  of  the  oldest  telegraphers 
in  the  country,  died  from  pneumonia  in  New  ^ork 
city  on  January  i6th,  after  an  illness  of  two  weeks. 
Mr.  Seymour  w^as  born  in  Manlius,  N.  Y.,  in  1835 
and  became  a  telegrapher  at  the  age  of  15  years. 
He  is  said  to  have  been  the  first  sound  operator 
to  work  in  Milwaukee  and  one  of  the  first  to  work 
in  Chicago.  About  20  years  ago  he  was  a  chief 
operator  for  the  Western  Union  Telegraph  com- 
pany, and  later  he  became  manager  of  the  central 
office  in  New  York  of  the  United  Lines  Telegraph 
company,  the  outgrowth  of  the  Bankers  and  Mer- 
chants'   Telegraph    company. 


ELECTRIC  LIGHTING. 

Plans  are  being  formulated  for  the  erection  of 
new  electric-light  plant  in  Humphrey,  Neb.  The 
projectors  are  H.  J.  Breunig,  J.  E.  Hugg  and  B. 
Martyn. 

An  issue  of  electric-light  bonds  is  being  consid- 
ered for  Richmond,  Ind.  It  is  expected  they  v/ill 
be  issued  in  three  series,  of  $50,000  each,  at  four 
per  cent. 

The  Chestertown  (Md.)  Electric  Light  and  Power 
company  has  been  incorporated,  with  $25,000  capi- 
tal stock,  by  M.  A.  Hoffman,  A.  H.  Tracy,  J.  K. 
Wright  and  M.  De  Kalb. 

Plans  and  specifications  have  been  submitted  by 
C.  H.  Jenks,  supervising  engineer,  for  a  new  elec- 
tric-light plant,  to  be  erected  in  Magnolia,  Miss.,  in 
the  near  future.     Bids  will  soon  be  advertised  for. 

Citizens  of  Clinton,  Ky.,  have  $5,000  to  invest  in 
an  electric-lighting  plant.  The  town  has  a  popula- 
tion of  2,000.  The  promoters  desire  to  obtain  bids 
for  the  necessary  machinery,  and  to  engage  a  su- 
perintendent for  the  plant.  Information  may  be  ob- 
tained from  Don  Singletary  of  Clinton. 

As  a  result  of  the  disagreement  between  the  city 
officials  of  Creston,  Iowa,  and  the  Creston  Gas  and 
Electric  company,  the  latter  has  been  ordered  to 
discontinue  its  service  and  the  citizens  are  depend- 
ent upon  oil  lamps.  The  city  demanded  a  reduction 
of  rates  and  improvement  of  service,  and  the  com- 
pany agreed  only  on  condition  that  the  city  would 
enter  into  a   long-time  contract. 


ELECTRIC  RAILWAYS. 

The  Lorain  and  Cleveland  Electric  Railway  com- 
pany will  spend  $300,000  in  improving  its  line  and 
facilities  this  year. 

The  councils  of  Scranton,  Pa.,  have  directed  the 
Scranton  Railway  company  to  issue  transfers  at 
all  connecting  and  intersecting  points  of  its  lines, 
under  penalty  of  forfeiture  of  franchise. 

J.  F.  Megargel  and  W.  H.  Bankington  of  Scran- 
ton, Pa.,  were  in  Joplin,  Mo.,  recently,  looking  over 
the  proposed  route  for  the  new  electric  line  for 
which  the  council  recently  granted  a  franchise  to 
F.  N.  Moore. 

The  United  Power  company  of  East  Liverpool, 
Ohio,  has  been  incorporated,  to  construct  and 
maintain    railroads    in    Columbiana    and    adjoining 


counties    in    Ohio    and    Pennsylvania.     The    capital 
stock  is  $900,000. 

The  Rockford  and  Belvidere  Electric  Railway 
company  has  about  decided  to  equip  its  trains  with 
telephones  in  such  manner  that  in  case  of  accident 
the  train  crews  will  be  in  instant  communication 
with  headquarters. 

A  new  electric  road  is  to  be  built,  it  is  said,  be- 
tween Louisville,  Ky.,  and  Pewee  Valley  by  the 
Louisville  Anchorage  and  Pewee  Valley  Railway 
company^  which  has  been  incorporated,  with  an 
authorized  capital  of  $750,000. 

P.  S.  Flinn,  a  New  York  railroad  contractor, 
states  that  he  has  formed  a  syndicate  to  build  a 
road  from  Battle  Creek,  Mich.,  to  Detroit,  and 
that  surveys  will  be  made  at  once.  He  is  asso- 
ciated with  William  A.  Boland,  owner  of  the 
Jackson   (Mich.)  street  railway. 

The  Illinois  Interurban  Construction  company  of 
Chicago  has  been  incorporated,  with  $75,000  capital 
stock.  The  company  w"as  formed  by  Judge  Baylies, 
and  contemplates  building  the  proposed  line  to 
Belvidere,  and  others  later  on.  S.  E.  Bare  and 
C.  A.  Grover  are  also  interested. 

Capitalists  of  Ypsilanti,  Mich.,  propose  building 
an  electric  road  from  Windsor  to  Chatham,  Ont. 
J.  Webb,  representing  the  American  capitalists,  has 
met  the  railway  committee  of  the  Chatham  and 
Kent  County  councils,  and  this  joint  committee 
passed  resolutions  promising  to  give  the  rojid  all 
possible  support. 


AUTOMOBILES. 


Some  misapprehension  has  been  caused  appar- 
ently by  the  recent  statement  that  the  Woods  Mo- 
tor Vehicle  company  was  about  to  leave  Chicago 
and  establish  itself  in  New  Haven,  Conn.  G.  H. 
Atkin  of  the  Woods  company,  in  speaking  of  the 
report,  stated  that  it  was  started  by  the  announce- 
ment of  the  establishment  of  a  branch  factory  at 
New  Haven.  The  company  does  a  large  business 
in  the  East  and  the  New  Haven  factory  will  build 
a  few  vehicles  to  help  supply  this  trade  and  will 
include  a  complete  overhauling  and  repair  shop. 
The  company's  main  factory  will  remain  in  Chicago 
and  will  do  the  bulk  of  the  firm's  manufacturing 
business.  The  cab  service  operated  by  this  con- 
cern in  Chicago  is  to  be  largely  increased  with  the 
advent  of  warm  weather  by  the  addition  of  a  number 
of  open  carriages  of  different  types,  for  which  there 
were  many  calls  last  year.  The  two  open  vehicles 
put  on  late  in  the  season  were  in  great  demand 
and  highly   successful. 


TELEGRAPH. 


A  report  irom  Durban,  Africa,  states  that  the 
Cape-to-Cairo  line  is  now  in  operation  to  a  point 
50  miles  north  of  Katanga  and  100  miles  beyond  the 
southern  line  of  Lake  Tanganyika. 

It  is  reported  that  officials  of  the  Western  Union 
Telegraph  company  and  the  Postal  Telegraph-cable 
company  have  stated  that  their  companies  have  ac- 
cepted the  terms  imposed  by  the  Chicago  Board 
of  Trade  officials  for  renewal  of  market-quotation 
service,  excepting  the  exaction  that  these  companies 
shall  not  be  privileged  to  render  market-quotation 
service  in  Chicago.  This  privilege  was  placed  with 
the  Cleveland  Telegraph  company,  a  local  ticker 
concern,  which,  as  President  Warren  is  quoted  as 
saying,  is  dominated  by  the  Board  of  Trade. 

The  project  of  an  extensive  network  of  submarine 
telegraph  cables  is  being  diligently  pursued  by  Ger- 
many, and  is  being  actively  furthered  by  the  em- 
peror. The  latest  shape  of  the  project,  so  far  as 
the  far  East  is  concerned,  is  as  follows :  Germany 
and  the  Netherlands  to  lay  a  cable  jointly  which 
will  go  through  the  Dutch  Indies,  touching  at 
the  Natus  islands,  Billiton,  Palembang,  Batavia, 
Macassar,  Amboina,  German  New  Guinea  and  the 
Carolinas,  with  a  central  point  at  Shanghai;  then 
branching  from  Kiao  Chou  easterly  to  Japan  and 
America.  The  Dutch  government  will  lay  the  cable 
through  its  own  colonies  and  Germany  will  do 
the  rest.  The  financing  of  this  project  is  said  to 
be  about  concluded. 


PUBLICATIONS. 


The  latest  catalogue  and  price-list  (No.  21)  of  the 
New  York  Insulated  Wire  company,  13  Cortlandt 
street.  New  York  city,  is  a  neat  booklet  of  So 
pages  and  contains  descriptions,  price-lists,  wiring 
tables,  etc.,  of  the  company's  Grimshaw,  Raven 
and  other  kinds  of  insulated  wires,  cables  and 
tapes,  for  telegraph,  telephone,  bell  and  electric- 
railway  purposes. 

"Draft  Without  a  Chimney"  is  the  title  of  an 
interesting  little  booklet  of  which  the  fourth  edition 
has  just  been  issued  by  the  B.  F.  Sturtevant  com- 
pany, Boston,  Mass.  This  brings  the  total  number 
of  copies  printed  up  to  50,000.  It  relates  to  the 
experience  of  the  Sturtevant  company  in  the  use 
of  a  fan  to  produce  draft  without  a  chimney  in 
its  own  works.  Copies  will  be  furnished  on  ap- 
plication. 

The  Belden  system  of  no  and  220-volt  enclosed- 
arc  lamps  for  direct  current  is  described  in  bulletin 
No.  loi,  issued  by  the  manufacturer,  the  Belden- 
Larwill    Electric    and    Manufacturing   company   of 


Fort  Wayne,  Ind.  The  company  has  the  following- 
named  agencies:  M.  B.  Austin  &  Co.,  56  Wes.t 
Van  Buren  street,  Chicago;  R.  N.  Stewart  &  Co!, 
1732  Champa  street,  Denver,  Colo.;  C.  E.  Wilson, 
1000  Betz  building,  Philadelphia. 

The  fire  report  for  the  quarter  ended  Januarv 
loth  of  the  electrical  bureau  of  the  National  Board 
of  Fire  Underwriters,  embodying  accounts  of  fires 
resulting  from  electrical  causes,  has  just  been  is- 
sued by  W.  H.  Merrill,  Jr.,  secretary  and  elec- 
trician of  the  Chicago  Underwriters'  Laboratories. 
Copies  of  the  report  may  be  obtained  in  numbers 
as  desired  by  addressing  the  office  of  the  labora- 
tories, 67  East  Twenty-first  street,  Chicago. 

A  very  complete  circuit-breaker  catalogue  has 
just  been  issued  by  the  Cutter  Electrical  and  Man- 
ufacturing company,  Nineteenth  and  Hamilton 
streets,  Philadelphia.  This  company  makes  the 
well-known  I-T-E  circuit-breakers,  which  operate 
on  the  inverse  time-element  principle.  'The  cata- 
logue, which  has  125  pages  of  descriptive  matter, 
illustrations,  price-lists  and  diagrams,  treats  the 
circuit-breakers  under  six  different  sections,  viz., 
plain  overload,  no  voltage,  plain  underload,  com- 
Ijined  overload  and  no  voltage,  combined  overload 
and  underload,  and  laminated  edgewise,  the  pages 
devoted  to  each  section  being  of  a  separate  color 
of  paper.  The  catalogue  should  be  in  the  hands 
of  every  central-station  and  street-railway  engineer. 


POWER  TRANSMISSION. 

A  new  company  of  capitalists,  including  General 
J.  S.  Carr  of  Durham,  N.  C,  has  been  formed,  with 
a  view  to  the  development  of  a  number  of  water- 
powers  in  western  North  Carolina.  The  company 
will  be  known  as  the  North  Carolina  Electrical  and 
Power  company.  The  capital  stock  is  $100,000, 
which  will  be  increased  by  the  addition  of  new 
stockholders. 

The  Leadville  Electric  Power  company  of  Lead- 
ville,  Colo.,  has  been  incorporated  for  $3,000,000 
by  E.  S.  Douglass,  L.  H,  Tatum  and  G.  C.  Manly. 
Surveys  have  been  made,  water  rights  secured  and 
reservoir  sites  selected,  and  the  power  house  is  to 
be  built  about  iS  miles  from  Leadville  to  supply  the 
city  with  lighting  and  power  service.  The  fall  is 
300  feet  and  the  company  says  that  it  has  sufficient 
water  to  insure  a  continuous  output  of  5,000  horse- 
power.    The  transmission  voltage  will  be  22,000. 

A  canal  is  projected  to  run  from  the  Tennessee 
River  to  the  Tombigbee  River,  leaving  the  former 
at  some  point  near  Sheffield,  Ala.,  and  reaching 
navigable  waters  on  the  Tombigbee  River  at  Aber- 
deen, Miss.  The  distance  would  be  about  75  miles  ■ 
and  the  descent  in  this  distance  is  fully  three  feet 
to  the  mile,  measuring  from  the  low-water  mark 
of  each  stream.  Owing  to  streams  entering  the 
Tennessee  River  from  the  South  and  the  Tombigbee 
River  extending  north  within  a  few  miles  of  the 
Tennessee  River,  the  cut  would  not  be  great,  and 
there  being  an  abundance  of  material  along  the 
route  for  construction,  it  is  believed  the  cost  of 
the  canal  would  not  be  large.  By  the  construction 
of  such  a  canal  the  Tombigbee  and  Alabama  rivers 
could  be  made  navigable  by  locks  the  year  round, 
and  a  channel  would  thus  be  afforded  all  the  time 
for  the  vast  products  of  West  Tennessee,  North 
Mississippi  and  western  Alabama  to  deep  water. 
Besides  the  operation  of  a  navigable  channel  this 
canal  would  undoubtedly  offer  a  good  field  for  in- 
vestors to  erect  an  electrical  power  plant,  which 
would  utilize  the  considerable  fall  in  water  that 
could  be  obtained  for  the  operation  of  turbines. 


ELECTRICAL  SECURITIES. 

The  Twin  City  Rapid  Transit  company  of  Min- 
neapolis has  declared  a  dividend  of  1%  per  cent, 
on  its  common  stock,  payable  February  15th. 
Books  close  February  9th  and  reopen  February 
19th.  The  company  paid  a  dividend  of  1V2  per 
cent,  in  August,  making  three  per  cent,  for  the  year. 


SPACE  TELEGRAPHY. 

It  is  reported  from  London  that  the  Interna- 
tional Marine  Communication  company,  one  of  the 
concerns  employed  in  developing  communication 
between  ships  and  shore  by  the  Marconi  system,, 
has  invited  Professor  Popoff,  the  Russian  inventor, 
to  visit  England  for  the  purpose  of  capitalizing  his 
invention.  Professor  Popoff  has  invented  a  system 
of  space  telegraphy,  but  there  seems  to  be  no  rivalry 
between  him   and   Marconi. 

Professor  R.  A.  Fessenden,  who  has  been  con- 
ducting the  government's  experiments  in  wireless 
telegraphy  with  encouraging  success,  has  gone  to 
Cape  Hattcras  to  erect  stations  in  that  vicinity 
for  communication  with  vessels  at  sea  and  with 
the  life-saving  stations.  Three  towers  will  be 
erected,  one  each  at  Cape  Hattcras,  Cape  Henry 
and  Roanoke  Island.  It  often  happens  that  the 
Weather  Bureau's  coast  line  is  blown  down  when 
it  is  needed  most,  and  Professor  Fessenden's  sys- 
tem, if  successful,  will  replace  this  line  in  that  lo- 
cality. 

Recent  reports  from  Honolulu  seem  to  indicate 
that  the  establishment  of  a  system  of  wireless  teleg- 
raphy among  the  Hawaiian  Islands  promises  to  be 
a  decided  success.     It  is  stated  that  there  are  three 
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stations,  the  one  on  the  island  of  Lanai  serving 
as  an  intermediary  between  the  Honolulu  station 
and  the  one  at  Hilo,  on  the  island  of  Hawaii. 
The  distance  from  Hilo  to  Lanai  is  over  125  miles, 
partly  over  land,  and  if  this  line  proves  successful 
it  will  constitute  quite  a  step  in  advance.  The  suc- 
cessful operation  of  the  new  lines  will  complete 
the  intercommunicating  system  of  the  group  of 
islands,  several  cables,  one  for  telegraph  and  the 
others  for  telephone  service,  being  now  in  opera- 
tion. 


SOCIETIES  AND  SCHOOLS. 

"Station  Economy  of  Interurban  Railways"  is 
the  title  of  a  paper  read  by  Professor  John  R. 
Allen  of  the  department  of  mechanical  engineering 
of  the  University  of  Michigan  at  the  fifty-third 
regular  meeting  of  the  Detroit  Engineering  society, 
held  in  Detroit,  Mich.,  on  January  iSth. 

The  resignation  of  John  H.  Peck  as  president 
of  the  Renselaer  Polytechnic  Institute  of  Troy, 
N.  v.,  has  been  accepted  by  the  trustees  of  the 
Institute,  and  a  committee  of  three,  comprising 
Horace  G.  Young  of  Albany,  Charles  MacDonald 
of-New  York  and  Harry  B.  Dauchy  of  Troy,  has 
been  named  to  report  on  a  successor. 

At  the  forty-eighth  annual  meeting  of  the  Amer- 
ican Society  of  Civil  Engineers,  held  in  New  York 
city  last  week,  the  following-named  officers  were 
elected  for  the  ensuing  j'ear:  President,  J.  James 
R.  Croes.  Nev.'  York  city;  vice-presidents,  Henry 
S.  Haines,  New  York  city,  George  H.  Benzen- 
berg,  Milwaukee,  Wis.;  treasurer,  Joseph  M.  Knap, 
New  York  city;  directors,  Josiah  A.  Briggs,  New 
York  city;  George  F.  Swain,  Boston,  Mass.;  Emil 
Kvichling,  Rochester,  N.  Y.;  Mordecai  T.  Endi- 
cjtt,  Washington,  D.  C;  Edward  C.  Carter.  Chi- 
cago. 111.;  Frank  C.  Osborn,  Cleveland,  Ohio;  Will- 
iam H.  Searles,  Cleveland,  Ohio.  The  association 
has  2.$^j  members,  the  largest  number  in  its  his- 
tory. 

The  regular  monthly  meeting  of  the  Engineering 
Association  of  the  South  was  held  on  the  evening 
of  January  loth,  at  Vanderbilt  University,  Nashville, 
Tenn.  The  death  of  Major  Niles  Meriwether,  pres- 
ident of  the  association  was  announced,  and  a  com- 
mittee was  appointed  to  prepare  a  memorial  sketch 
of  his  life.  The  first  paper  of  the  evening  was  a 
description  of  the  methods  of  doing  some  bridge- 
pier  and  foundation  work  in  Chemulpo,  Korea,  by 
W.  H.  Holmes,  an  American  engineer,  who  has  just 
recentb^  returned  from  that  country.  The  second 
paper  was  presented  by  Julian  W.  Kendrick,  city 
engineer  of  Birmingham,  Ala.  It  was  an  exhaustive 
study  of  the  sewerage  problem  now  confronting  the 
Birmingham  district. 

F.  C.  Mason,  superintendent  of  police  telegraph 
of  Brooklyn,  has  received  a  large  number  of  re- 
quests from  mayors  of  cities  for  copies  of  his 
paper  on  the  progress  and  needs  of  the  fire  and 
police  departments  from  an  electrical  standpoint, 
which  he  read  at  the  recent  meeting  of  the  League 
of  American  Municipalities,  and  also  for  copies 
of  rules  governing  municipal  inspection  and  in- 
stallation. Mr.  Mason  is  a  member  of  the  com- 
mittee of  the  International  Association  of  Mu- 
nicipal Electricians,  appointed  to  draft  a  set  of 
rules  on  this  subject,  and  he  requests  that  all  mu- 
nicipal electricians  or  other  city  officials  having 
a  code  of  rules  governing  this  work  forward  him 
a  copy,  so  that  the  committee  may  have  abundant 
material  to  select  from,  and  if  possible  to  improve 
upon.  The  executive  committee  of  the  Interna- 
tfonal  Association  of  Municipal  Electricians  will 
meet  in  Niagara  Falls  during  the  month  of  Febru- 
ary to  complete  arrangements  for  the  annual  meet- 
ing of  the  association  at  that  place  in   September. 


MISCELLANEOUS. 

The  City  Council  of  Chicago  has  passed  an  or- 
dinance providing  for  the  leasing  of  city  conduits 
to  private  companies  for  telephone  or  other  wires 
at  prices  which  are  expected  to  bring  in  a  good 
income  to  the  city.  The  wires  can  only  be  used 
for  transmitting  electricity  for  light,  power,  heat 
and  signal  purposes. 

The  City  Council  of  Amsterdam,  Netherlands, 
has  voted  6.000,000  guilders  ($2,412,000)  for  an  elec- 
tric plant,  which  is  to  furnish  electricity  for  street 
cars,  lighting  and  motive  power.  Consul  Hill  of 
that  city  says  the  prospects  seem  fair  for  part,  at 
least,  of  the  supplies  to  come  from  the  United 
States.  A.  W.  Ressing  is  the  director  of  the  mu- 
nicipal electrical  works  of  Amsterdam. 

In  a  recent  consular  report  is  given  a  compara- 
tive table  of  the  cost  of  electrical  works  in  dif- 
ferent cities  on  the  continent  of  Europe.  The  costs 
per  horsepow'cr  of  the  plants  were  given  as  fol- 
lows; Vienna,  $262;  Hamburg,  $286;  Frankfort, 
$207;  Dresden,  $216;  Budapest,  $294;  Leipzig, 
$268;  Nuremberg,  $185;  Cologne,  $236;  Stuttgart, 
$331;  Hanover,  I26S;  Christiania,  $230;  Darmstadt, 
$219;   Chemnitz,  $273:  Amsterdam,  $290. 


TRADE  NEWS. 


The  Chicago  store  of  the  American  Electrical 
Works  has  been  removed  from  241  Madison  street 
to  larger  and  more  commodious  quarters  at  82 
Lake  street^,  where  a  full  stock  of  the  company's 
products  will  be  carried. 

Awards  on  the  machinery  for  the  Puget  Sound 
navy  yard  have  been  made  by  the  Navy  Department, 
including  the  follow-ing  items:  Electric  traveling 
crane,  Pawling  &  Harnischfeger,  Milwaukee.  Wis., 
$3,100;  one  direct-connected  generating  set,  Gen- 
eral Electric  company,  Schenectady,  N.  Y.,  $3,584; 
switchboard  and  instruments,  General  Electric 
companj',  $410. 

The  clay-working  and  coal-mining  interests  of 
John  T.  McRoy,  maker  of  the  well-known  McRoy 
conduits  situated  at  Brazil,  Ind.,  and  which  he  has 
conducted  for  the  last  five  years,  have  been  incor- 
porated as  the  McRoy  Clay  Works.  McRoy  con- 
duits will  continue  to  be  the  principal  product  man- 
ufactured. Hereafter  the  headquarters  of  the  com- 
pany will  be  in  Brazil,  Ind.,  with  branch  offices  in 
Chicago  and  New  York. 

The  American  Bridge  company  has  grouped  all 
its  eastern  plants  in  one  section,  and  has  appointed 
A.  J.  Major,  formerly  manager  of  the  bridge  and 
construction  department  of  the  A.  &  P.  Roberts 
company,  as  manager  of  all  these  plants,  which 
include  the  following:  The  Pencoyd  plant,  the 
East  Berlin  plant,  the  Buffalo  plant,  the  Edge  Moor 
plant,  the  Elmira  plant,  the  Groton  plant,  the  Hil- 
ton plant,  the  Horseheads  plant,  the  Trenton  plant, 
the  Post  &  McCord  plant,  the  Rochester  plant  and 
the  Union  plant.  The  New  York  contracting  office 
of  the  American  Bridge  company  will  hereafter  be 
in  charge  of  S.  Fischer  Miller,  formerly  with  Mil- 
liken  Bros. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia has  placed  on  the  market  a  new  type  of 
Chloride  accumulator,  especially  adapted  to  the  re- 
quirements of  telegraph,  fire  and  police-alarm,  lab- 
oratory and  other  service  where  voltage  rather 
than  amperage  is  desired.  This  BT  type,  although 
of  identical  plate  construction  to  the  other  sizes 
of  accumulators  manufactured  by  the  company,  is 
peculiar  in  having  the  positive  and  negative  plates, 
together  with  the  lugs  or  connectors,  cast  in  one 
section,  forming  "couplets,"  in  this  way  obviating 
entirely  the  necessity  for  bolt  connectors  or  burn- 
ing, to  set  up  the  battery.  The  plates  are  simply 
lowered   in  the  receiving  jars,   and  the  only  con- 


nections to  be  made  are  at  the  terminals,  thus 
effecting  a  very  considerable  saving  of  labor  in 
installation.  The  BT  cell  is  made  in  one  size  only, 
the  plates  being  four  by  3  1-16  inches,  the 
discharge  in  amperes  for  eight  hours  being  three- 
fourths  of  an  ampere,  for  five  hours  one  ampere  and 
for  three  hours  1V2  amperes.  A  circular  describing 
these  cells  will  be  forwarded  upon  application  to 
any  of  the  company's    offices. 

Two  calendars  for  the  new  year  recently  issued 
by  the  Cutter  Electrical  and  Manufacturing  com- 
pany of  Philadelphia  command  attention  by  reason 
of  their  being  printed  on  red  cardboard,  with  red 
leaves  for,  the  months  of  the  year.  One  of  the 
calendars  has  a  colored  illustration  of  one  of  the 
Cutter  company's  I-T-E  automatic  magnetic  cir- 
cuit-breakers, w'hile  information  concerning  the 
company's  products  is  printed  on  the  back  of  the 
cardboard  in  English,  Spanish,  German  and  French. 
The  other  calendar  shows  two  view^s  of  the  I-T-E 
laminated,  edgewise  type  of  circuit-breaker  for 
railway  work,  its  points  of  merit  being  stated  on 
the  reverse  side. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  is 
pushing  its  new  line  of  Eaco  jack-knife  switches. 

W.  N.  Matthews  &  Bro.  of  St.  Louis  report 
that  they  have  just  closed  a  contract  with  Philip 
Smith  of  Sidney,  Ohio,  to  act  as  exclusive  agents 
for  his  entire  product  of  Stombaugh  guy  anchors. 
They  will  receive,  fill  and  bill  all  orders  for  these 
goods  in  the  future. 

Among  the  interesting  and  instructive  exhibits 
at  the  Northwestern  Electrical  convention  was  that 
of  the  Richmondt  Conduit  company  of  Milwaukee. 
This  company  showed  a  line  of  interior  underground 
conduits  and  fittings,  in  which  it  reports  a  large 
business.  C.  D.  Richmondt  personally  met  and  en- 
tertained the  many  visitors  at  his  parlors  in  the 
Pfister.  and  was,  in  consequence,  one  of  the  busiest 
men  about  the  convention. 

The  Central  Electric  company,  Chicago,  an- 
nounces that  it  has  just  taken  the  agency  for  the 
D.  &  W.  Fuse  company's  well-known  products  and 
is  prepared  to  fill  orders  for  these  well-known 
fuses  and  cut-outs  from  stock.  The  D.  &  W.  fuses, 
the  manufacturer  says,  embody  features  which 
have  made  them  popular  among  users.  The  Cen- 
tral company  also  states  that  the  large  number  of 
orders  it  has  received  for  the  Hylo  baby  filament 
lamp  indicates  that  this  lamp  is  what  the  trade 
and  consumer  have  long  desired. 

The  Electric  Storage  Battery  company  has  re- 
cently closed  a  contract  with  the  Camden  and 
Suburban  railway.  Camden,  N.  J.,  for  the  installa- 
tion of  an  additional  battery  of  Chloride  accumu- 
lators, making  the  third  order  received  from  this 
company.  The  new  battery  sub-station  is  necessi- 
tated by  the  extension  of  the  railway  company's 
lines  to  Moorestown,  a  distance  of  10  miles  from 
its  pow-er  house  at  Camden,  and  will  be  located 
at  Ponsauken  Creek,  near  Moorestown.  The  bat- 
tery will  consist  of  240  cells,  having  a  capacity  of 
200  kilowatt-hours. 

The  Chicago  House  Wrecking  company,  West 
Thirty-fifth  and  Iron  streets,  Chicago,  announces 
that  it  has  on  hand  a  large  stock  of  small,  new 
Chica.qo  noiseless  dynamos  and  motors.  These 
machir.es  are  moderate-speed  and  are  adapted  for 
all  kinds  of  work.  The  dynamos  range  from  25 
to  200  lights  and  the  motors  from  tw'O  to  eight 
horsepower.  The  Chicago  House  Wrecking  com- 
pany guarantees  them  to  be  first  class  in  every 
respect,  and  is  prepared  to  quote  exceptionally 
low  figures.  Full  particulars  are  given  in  Catalogue 
Nn.   156.    sent  on   request. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


665.874-  Apparatus  for  Telephone  Toll  Lines.  Al- 
bert M.  Bullard,  Chicago,  111.,  assignor  to  the 
Western  Electric  company,  Chicago,  111.  Ap- 
plication filed  June  7,  1S99. 

A  coin-receiving  apparatus  is  installed  at  the  subscri- 
ber's station  containing  a  polarized  electromagnet  con- 
nec'ed  with  a  telephone  line.  A  mechanism  is  operated 
by  the  armature  of  this  electromagnet  for  directing  a  coin 
to  one  side  or  the  other  according  to  the  position  of  the 
armature.  Contacts  at  the  subscriber's  station  control  the 
telephone-line  circuit  and  are  adapted  to  be  actuated  by 
the  deposit  of  a  coin  to  change  the  electrical  condition 
of  the  telephone  line  and  actuate  a  signal-indicating 
device  at  the  central  office.  Means  are  provided  at  the 
central  office  for  impressing  positive  or  negative  direct 
current  upon  the  telephone  line  to  ioflaence  the  polarized 
electromagnet  and  cause  it  to  direct  the  coin  in  either  of 
two  directions.     (See  cut  ) 

665,882.  Electric  Arc  Lamp.  James  A.  Dalzell, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  De- 
cember 7,  1898. 

A  lever  is  fulcrumed  at  one  end  on  a  post  carried  by  the 
lamp  frame,  and  has  the  other  end  in  operative  relation 
to  the  core  of  the  solenoid.  A  clutch  carrier  is  pivoted  to 
an  intermediate  point  in  the  lever  and  has  perforated  ears 
fastened  thereto  and  adjustable  longitudinally  thereof. 

665.888.  Cut-out.  William  L.  R.  Emmet.  Schenec- 
tady, N.  y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  July 
27,  1899. 

A  fuse  esteuds  into  a  chamber  formed  between  two 
blocks  of  incombustible  material,  provided  with  a  remova- 
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hie  lining,  the  terminals  of  the  fuse  being  connected  to 
spring-actuated  retractors.  A  fuse  is  provided  with  a 
section  of  reduced  current-carrying  capacity  at  or  near  a 
vent  in  ihe  chamber. 


No.  665,874. 

665,902-      Dynamo-electric      Machine.      Harry      E. 

Heath,  Windsor,   Conn.,  assignor  to  the  Eddy 

Electric     Manufacturing     company,     Windsor, 

Conn.     Application  filed  June  7,   1900. 

This  machine  has  unwound   pole-pieces  and  a  wound 


armature  with  the  planes  of  commutation  of  the  armature 
circuits  arranged  to  intersect  the  pole-pieces  at  aoprosi- 
mately  one-fourth  of  their  lensth  and  create  magnetic  flus 
through  the  armature  and  pole-pieces,  which  have  their 
neutral  points  at  approximately  one-half  of  the  length  of 
the  pole-pieces,  whereby  the  magnetic  flux  in  one  direction 
between  the  armature  and  each  pole-piece  will  be  neu- 
tralized and  the  magnetic  flux  in  the  opposite  direction 
between  the  armature  and  each  pole-piece  will  be  ef- 
fective.   {See  cut  on  next  page.) 

665,903.  Rheostat.  Edward  M.  Hewlett.  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  No- 
vember 13.  1900. 

A  motor  drives  the  controlling  arm,  and  a  circuit  con- 
troller and  limit  switch  are  placed  at  different  parts  of  the 
travel  of  the  arm  to  open  the  motor  circuit  automatically 
when  the  arm  reaches  a  determinate  position,  the  switches 
being  connected  to  effect  opposite  directions  of  movement 
of  the  armature. 

665^915.  Process  of  Electrolytic  Production  of 
Nickel  or  Allied  Metals.  Moritz  Kugel,  Ber- 
lin, Germany.     AppHcation  filed  March  24,  1900. 

For  the  electrolytic  production  of  tough,  roltable  nickel 
and  allied  metals,  they  are  subjected  10  the  action  of  an 
electric  current,  in  an  electrolyte,  the  temperature  of 
which  is  over  30  degrees  centigrade,  keeping  the  electro- 
lyte acid  by  the  addition  of  a  strong  mineral  acid  not 
chemically  changeable  by  the  current.  A  hiehly  concen- 
trated solution  of  a  light  metal  salt  not  changeable  by  the 
current  is  added  to  facilitate  the  maintenance  of  a  uniform 
acidity  without  the  addition  of  more  acid. 
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665.923.  Telephonic  Appliance.  Frank  R.  McBcrty. 
Downer's  Grove,  III.,  assignor  to  the  Western 
Electric  company.  Chicago,  111.  Application 
filed  August    12.    1S97. 

Aa  elecirom^gnet  h.is  a  substaut'ially  closed  magnetic 
circoit  and  a  winding  on  one  limb  only  in  the  telephone 
circuit.  A  closed  electrical  circuit  of  low  resistance  is 
associated  witb  the  electromigaet  in  position  to  be 
threaded  by  lines  of  force  straying  from  the  portions  of 
the  magnetic  circuit  not  covered  by  the  winding. 

665.928.  Electrical  Cut-out.  Charles  G.  Perkins. 
Hartford.  Conn.  Application  filed  January  17. 
1900.' 

A  contact  secured  to  the  base  has  a  loop  open  on  one 
side  and  means  of  attachment  to  the  line  wire.  A  con- 
ducting plate  is  secured  to  the  cap  and  adapted  to  pass 
between  the  branches  of  the  loop  so  that  the  flat  face  of 
the  contact  piece  on  the  cap  engages  the  flat  inner  surface 
of  the  outer  branch  of  the  loop,  whereby  the  cap  is  secured 
to  the  base.  The  contact  piece  hns  its  end  bent  to  pro- 
vide a  shoulder  that  engages  the  farther  side  edge  of  the 
outer  arm  of  the  loop.  A  branch-wire  attachment  plate  is 
secured  to  the  cap,  and  a  fuse  wire  connects  the  attach- 
ment plate  with  the  contact  plate. 


No.  665.902. 

665,943.  Electric  Cut-out.  John  H.  Trumbull. 
Plainville,  Conn.,  assignor  to  Charles  G.  Per- 
kins, Hartford,  Conn.  Application  filed  April 
2,  1900. 

Contacis  are  secured  to  the  base,  each  consisting  of  a 
piece  of  metal  bent  to  form  a  loop  open  on  one  side  and 
having  means  of  attachment  to  a  line  wire.  Contact 
pieces  on  the  cap  are  adapted  to  pass  between  the 
branches  of  the  loop  &o  that  the  flat  face  of  each  contact 
piece  on  the  cap  engages  the  flat  inner  surface  of  the 
outer  branch  of  ihe  loop  for  securing  the  cap  to  the  base. 
The  contact  pieces  have  their  ends  bent  to  provide 
shoulders  that  engage  the  farther  side  edges  of  the  outer 
arms  of  the  loop  to  lock  the  parts  in  eagagement.  The  cap 
carries  branch-wire  attachment  plates  and  fuse  wires  con- 
necting them  with  the  contact  plates. 

665,950.  Towing  Apparatus  for  Boats.  Herbert 
\V.  Alden.  Hartford,  Conn.,  assignor  to  the 
Electric  Vehicle  company,  Jersey  City,  N.  J., 
and  New  York,  N.  Y.  Application  filed  Sep- 
tember 8,    1890. 

A  storage  battery  is  carried  by  a  floating  vessel.  The 
land  tractor  comprises  a  raotor,  driving  wheels  and  steer- 
ing devices,  and  a  storage  battery  is  mounted  on  the 
tractor,  with  a  detachable  mechanical  connect  ion  be- 
tween them.  An  electrical  connection  is  made  between 
the  motor  and  the  storage  battery  supported  by  the  vtssel, 
also  detachable,  and  there  is  also  an  electrical  connection 
between  the  motor  and  the  storage  battery  mounted  on  the 
vehicle,  whereby  the  motor  may  be  ooerated  to  drive  the 
tractor  independently  of  the  storage  battery  on  the  vessel. 

665.953.  Proces?;  of  Electrolyzing  Soluble  Salts. 
Antoine  J.  O.  Chalandre  and  Louis  J.  B.  A. 
Colas,  Paris,  and  Charles  J.  Gerard,  Seveux, 
France.  Original  application  filed  March  21, 
1899.  Divided  and  this  application  filed  April 
16,   1900. 

The  subject  of  this  patent  is  a  process  of  electrolyzing 
a  soluble  salt,  the  electrolyzation  of  which  causes  detri- 
mental secondary  reactions  in  the  electrolpzer,  and  which 
salt  is  capable  of  yielding  at  the  anode  and  cathode  gases 
which  when  combined  form  an  acid.  The  process  consists 
in  passing  an  electric  current  through  the  soluble  salt  from 
an  anode  to  a  cathode,  combining  outside  of  the  apparatus 
part  of  the  gases  from  the  cathode  and  anode  compart- 
ments to  form  an  acid,  then  introducing  the  acid  thus 
formed  into  the  anode  compartment,  where  it  immediately 
decomposes  to  counteract  or  annul  detrimental  secondary 
reactions  and  liberate  or  recuperate  the  gas  evolved  at 
the  positive  pole  which  has  served  in  the  formation  of 
the  acid. 

665.954.  Method  of  Manufacturing  Electroplates. 
Warren  C.  Clouse,  Kearny,  N.  J.,  assignor  to 
the  Charles  Craske  company.  Application  filed 
November  14.  1S98, 

The  claims  describe  a  method  of  obtaining  an  electro- 
type including  a  half-tone  or  etched  or  engraved  plate 
and  an  electrotype  of  reading  matter,  which  consists  in, 
first,  locking  up  in  a  form  of  type  a  blank  block  of  the  size 
of  the  half-tone,  having  the  half-tone  placed  loosely 
thereon  with  its  face  flush  with  the  types:  second,  black- 
leading  the  type-form ;  third,  obtaining  in  plastic  material 
placed  in  contact  with  the  form  and  half-tone  a  mold  from 
the  type  in  tlie  form ;  fourth,  removing  the  form  from  the 
mold  with  the  half-lone  adherent  thereto;  fifth,  black- 
leading  the  face  of  the  mold  but  leaving  the  exposed  back 
of  the  half-tone  free  from  black  lead;  sixth,  placing  the 
mold  containing  the  embedded  half-tone  in  an  electro- 
depositing  bath,  whereby  a  metallic  deposit  is  produced 
over  the  mold  and  the  back  of  the  half-tone  at  the  same 
time,  thus  insuring  a  union  between  the  metallic  deposit 
and  the  back  of  the  half-tone. 

665.955.  Composite  Electroplate.  Warren  C.  Clouse. 
Kearny,  N.  J.,  assignor  to  the  Charles  Craske 
company.  Original  application  filed  November 
14,  1898.  Divided  and  this  application  filed 
January  4.  1900. 

In  this  electrotype  a  half-tone  or  etched  or  engraved 
plate  and  an  electrotype  shell  are  united  by  the  extension 
around  the  edges  of  the  plate  and  over  the  back  thereof  of 
a  portion  of  the  electro-deposited  metal,  of  which  the  shell 
is  composed,  the  electro-deposited  metal  entering  into  in- 
dentations on  the  back  of  the  half-tone. 

665,957.  Receiver  for  Hertzian  Electric  Waves. 
Eugene  Ducretet.  Paris,  France.  Application 
filed    May   22,    1899. 

Two  rods  are  inserted  in  a  tube*made  of  a  suitable 
non-conductor.     Hard  -  tempered  -  steel     powder    is     in- 


serted between  the  adjacent  ends  of  the  rods,  screw 
caps  fitting  ilie  ends  of  the  tube.  For  adjusting  the 
rods  a  threaded  screw  passes  through  one  ol  the  caps,  with 
guard-joints  between  the  outer  ends  of  the  rods  and  the 
walls  of  the  caps  and  means  for  locking  the  screw  in 
position. 

666.003.  lusulated  Electric  Conductor.  William  L. 
R.  Emmet.  Schenectady.  N.  Y..  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  August  19,  1899. 

Two  or  more  layers  of  non-conducting  fabric  are  ar- 
ranged to  lap  joints,  and  provided  each  with  a  number  of 
thin  icoatiogs  'Of  an  insulating  compound  containing  oxi- 
dized oil  in  excess. 

666.004.  Insulating  Electric  Conductor.  William 
L.  R.  Emmet.  Schenectady.  N.  Y..  assignor  to 
the  General  Electric  company  of  New  York. 
Application  filed  August  19,   1899. 

The  cable  is  covered  with  a  number  of  layers  of  porous 
fabric,  each  layer  being  covered  with  several  independent 
closely  coherent  films  of  an  infusible  insulating  compound, 
each  film  being  a  residue  of  a  solution. 

666,048.  Wire-drawing  Machine.  Theodore  M. 
Foote,  New  York,  N.  Y.,  assignor  to  Edwin  H. 
Brown,  New  York,  N.  Y.  Application  filed 
April    14,    1899. 

In  a  wire-drawing  machine,  comprising  a  die,  a  drawing- 
head  and  a  continuously  rotating  sliaft,  an  electromagnetic 
friction  device  is  used  for  ooeratively  connecting  and  dis- 
connecting the  shaft  and  head.  A  controller  is  in 
circuit  with  the  electromagnetic  device  in  the  path  of 
travel  of  the  wire,  haviug  the  circuit  normally  closed  to 
permit  the  electroniagneiic  device  always  to  have  the 
shaft  and  head  operatively  connected,  and  adapted  when 
excessive  tension  is  on  the  wire  to  open  the  circuit  to  dis- 
connect the  shaft  and  head  and  when  the  tension  is  re- 
moved to  close  the  circuit  to  cause  again  the  electro- 
magnetic device  to  connect  operatively  the  shaft  and  head. 

666.067.  Alarm  Signal.  James  J.  Ross,  Detroit, 
Mich.,  assignor  to  the  Three  Rivers  Railway 
Supply  company.  Three  Rivers,  Mich.  Appli- 
cation filed   March  2(i,   1900. 

In  an  electric  signal  for  railway  crossings,  an  alarm  cir- 
cuit has  two  branches  each  containing  a  normally  open 
break.  Track  relays  correspond  in  number  to  and  control 
the  breaks  iu  the  alarm-circuit  branches.  A  main  circuit 
includes  a  circuit-closing  relay  and  two  normally  open 
breaks  controlled  by  the  track  relays,  and  an  auxiliary  cir- 
cuit includes  the  circuit-closing  relay.  A  normally  open 
break  is  controlled  by  the  latter  relay,  and  has  two 
branches,  each  including  a  normally  open  break  controlled 
by  one  of  ihe  track  relays. 
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666,080.  Electrically  Controlled  and  Operated  Rail- 
way Switch.  Philip  B.  Williams.  Washington, 
D.   C.     Application  filed  October   11,    1900. 

A  switch  p.int  is  mounted  in  a  seat  in  the  track.  A 
number  of  tilting  blocks  are  pivotally  mounted  between 
the  walls  of  the  seat  and  levers  are  connected  to  them.  A 
bar  connects  the  lower  ends  of  the  levers  and  carries 
armatures  on  its  ends.  Electromagnets  adjacent  to  the 
armatures  are  energized  by  electric  circuits. 

666,105.  Electric  Igniter  for  Explosion  Motors. 
Charles  E.  Lufbery.  Chauny,  France.  Appli- 
cation filed  October  14,  1899. 

The  interrupter  has  two  wires,  one  of  a  great  resistance 
and  the  other  of  a  low  resistance,  the  wire  with  great  re- 
sistance being  constantly  connected  with  the  source  of 
electricity.  A  circuit-breaker  controlled  by  the  engine  is 
connected  with  the  low-resistance  wire.  An  induction 
coil  has  its  primary  coils  connected  with  the  circuit- 
breaker  and  the  high-resistance  wire,  the  secondary  coils 
of  the  induction  coil  being  connected  with  the  igniter. 
(See  cut.) 

666, T2T.     Means    for    Controlling    Electric    Motors. 
Montgomery   Waddell,    New  York,   N.   Y.,    as- 
signor to  the  General  Electric  company  of  New 
*     York,  N.  Y.     Application  filed  March  23,  1SB7. 
Renewed  January    18,    1897. 

A  secondary  motor  has  its  armature  in  series  wich  the 
arm=iiure  of  the  motor  to  be  regulated,  and  regulation  of 
the  latter  is  obtained  by  lessening  the  counter  electro- 
motive force  of  the  secondary  motor. 

666,122.  Method  of  CotitroUing  Electric  Motors. 
Montgomery  Waddell,,  New  York.  N.  Y.,  as- 
signor to  the  General  Electric  company  of 
New  York.  Original  application  filed  January 
j8,  1S97.  Divided  and  this  application  filed 
December  13.   1900. 

This  patent  covers  the  method  of  starting,  operating  and 
controlling  an  electric  motor  at  any  speed  desired,  which 
consists  in  exciting  its  field,  supplying  its  armature  with 
current,  passing  the  current  supplied  to  the  armature 
through  a  regulating  armature  in  series  therewith,  causing 
the  regulating  armature  to  cut  tines  of  force,  and  varying 
the  rate  of  cutting  of  lines  of  force  by  the  regulating 
armature. 

666,153.  Process  of  Producing  Plates  for  Secondary 
Batteries.  Charles  Pollak,  Frankfort-on-the- 
Main,  Germany.  Application  filed  February  12, 
1897. 

The  claims  describe  a  method  of  manufacturing  accumu- 
lator plates  or  other  objects  provided  with  a  solid  metallic 


core  and  porous  parts  connected  therewith,  by  a  single 
casting  operation  which  consists  in  puttiug  into  'a  mold  a 
metal  body  or  core,  placing  around  it  a  finely  grained 
body  or  powder,  raising  the  temperature  of  the  mold  suf- 
ficiently to  melt  the  metal  core,  but  not  high  enough  tj 
melt  the  powder,  then  pouring  in  molten  metal  and  leav- 
ing it  under  pressure  until  the  metal  sets,  whereby  a  part 
of  the  metal  core  will  be  forced  into  the  interstices  of  the 
finely  grained  body,  so  that  the  core  and  porous  parts  of 
the  product  will  consist  of  one  continuous  metallic  body. 

666,157.  Electric  Welding  Apparatus.  Adolph  F. 
Rietzel,  Lynn.  Mass.,  assignor  to  the  Thomson 
Electric  Welding  company.  Lynn,  Mass.  Ap- 
plication filed  September  2%^  1900. 

In  an  electric  metal-working  apparatus  adapted  to  weld 
a  seam  while  the  work  is  in  motion,  a  transformer  is 
provided  with  a  rotary  disk,  working  terminals  mounted 
on  polar  extensions  of  the  secondary  as  closely  as  possible 
to  the  turn  or  turns  of  the  secondary,  and  a  support  for 
the  work  and  for  the  transformer  whereby  the  secondary 
and  its  working  terminals  are  all  at  one  side  of  the  work. 

666,161.  Electric  Metal-working  Apparatus.  Elihu 
Thomson,  Swampscott,  Mass.,  assignor  to  the 
Thomson  Electric  Welding  company,  Lynn, 
Mass.     Application  filed  July  3,  1S99. 

A  transformer  has  an  open  magnetic  circuit  core  and 
heavy  secondary  connected  to  the  work  clamps,  a  source 
of  continuous  current,  and  a  rapid  absolute  interrupter  in- 
cluded in  the  circuit  of -the  primary  and  the  continuous- 
current  source, 

^(:6.\^2:.  Transforming  Apparatus  for  Electric  Metal 
Working.  Elihu  Thomson,  Swampscott.  Mass.. 
assignor  to  the  Thomson  Electric  Welding 
company,  Lynn,  Mass.  Application  filed  July 
3.  1S99. 

A  closed-magnelic-circuit  transformer  has  a  secondary- 
whose  terminals  are  furnished  with  electric  metal-working 
clamps.  Means  are  provided  for  imparting  a  continuous 
polarizing  tendency  to  the  core  of  the  transformer  of  one 
sien  and  a  primary  for  the  transformer  is  fed  with  a 
rapidly  interrupted  continuous  current  of  power  sufllicient  to 
overcome  the  continuous  polarizing  tendency  and  thereby 
to  produce  rapid  reversals  of  magnetism  in  the  core, 

666,177.  Trolley  Finder  for  Electric  Cars.  Edwin 
S.  Booth,  Waterville,  Me.  Application  filed 
September   19,   1900. 

A  trolley  pole  is  surmounted  by  a  sheave  constructed  to 
run  on  the  supply  wire  and  mounted  to  rotate  on  a  trans- 
verse shaft.  Bifurcated  heads  are  keyed  to  the  opposite 
ends  of  the  shaft.  Arms  pivotally  mounted  in  these  heads 
are  provided  with  means  for  limiting  their  upward  and 
downward  swing  and  constructed  lo  be  operated  to  em- 
brace ihe  supply  wire  to  deflect  it  into  engagement  with 
the  sheave. 

666.183.  Electromagnetic  Brake.  Francis  L.  Clark, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Air  Brake  company,  Pittsburg,  Pa.  Applica- 
tion filed  May  14,  1900. 

The  mechanism  comprises  a  rail  shoe,  wheel  shoes  for 
the  wheels,  a  lever  having  a  shifting  fulcrum,  another 
lever  connected  to  the  wheel  shoes  and  adapted  to  be 
operated  in  the  same  direction  by  the  lever  having  the 
shifting  fulcrum  when  it  is  turned  upon  either  fulcrum, 
and  a  rail  shoe  for  actuating  the  lever  having  the  shifting 
fulcrum  in  either  direction  according  to  the  direction  of 
the  motion  of  the  car.     (See  cut  ) 

666.184.  Electromagnetic  Brake.  Francis  L.  Clark, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Air    Brake   company.    Pittsburg,    Pa.     Applica 

tion  filed  May  14.   1900. 

This  is  a  brake  mechanism  for  cars  having  two  multiple 
trucks,  comprising  a  rail  shoe,  wheel  shoes  tor  the  wheels, 
brake  levers  for  the  wheel  shoes,  means  connected  to  the 
rail  shoe  for  operating  the  brake  levers  of  one  truck  by  a 
movement  of  tbe  rail  shoe  in  either  direction,  and  con- 
nections between  the  levers  of  one  truck  and  those  of  the 
other  truck  by  which  the  second  set  of  levers  are  always 
moved  to  apply  the  brakes  whichever  direction  the  rail- 
shoe  may  be  moved. 

666,199.  Germicide  Device  for  Telephone  Trans- 
mitters. Adolph  B.  Larsen,  Minneapolis.  Minn,. 

assignor  of  one-half  to  Frank  F.  Carlson,  Min- 
neapolis, Minn.     Application  filed  April  27,  1900. 

A  bell-shaped  transmitter  has  a  germicide-containing 
receptacle  with  its  stem  passed  through  the  bell  and  pro- 
vided at  its  inner  end  with  a  nozzle  screw-threadt  d 
thereon  and  holding  the  receptacle  in  position. 
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666,213.  Telephone-exchange  Circuit  and  Appli- 
ance. George  K.  Thompson,  Maiden,  Mass., 
assignor  to  the  American  Bell  Telephone  com- 
pany. Boston,  Mass.  Application  filed  Feb- 
ruary 9,  1900. 

Two  main  conductors  extend  between  a  sub-station  and  a 
central  station  and  respectively  form  portions  of  two  as- 
sociated sub-circuits.  A  third  main  conductor  constitutes 
a  complementary  and  common  portion  of  botli  of  the  sub- 
circuits.  A  condenser  at  the  central  station  is  included  in 
one  of  the  sub-circuits,  and  a  source  of  transmitter-current 
supply  at  the  central  station  is  connected  in  the  other  sub- 
circuit.  A  transmitter  at  the  sub-station  is  connected  in 
(he  complementary  main  conductor,  and  an  induction  coil 
for  the  transmitter  at  the  central  station  has  its  two  wind- 
ings included  in  the  two  sub-circuits. 

666,221..  Apparatus  for  Decomposing  Solutions. 
Daniel  N.  Hathorne  and  Harry  E.  Hobson. 
Rumford  Falls,  Me.,  assignors  of  one-fourth 
to  Emma  A.  Hobson,  Somersworth,  N.  PL 
Application  filed  January  11,  1900. 

A  perforated  chamber  constitutes  tbe  cathode.  A'n  out- 
let opens  through  the  bottom  of  a  diaphragm.  The  anode 
is  a  cliaraber  formed  of  sections  having  spaces  between 
them  and  located  in  the  cathode. 

Design. 

33.916.  Electric-light  Fixture.  William  McConnell, 
New  York.  N.  Y.  Application  filed  December 
21,  1900.     Term  of  patent,  seven  years. 
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Recent  Extensions  at  Niagara  Falls. 

By  Orrin  E.  Dunlap. 

The  Niagara  Falls  Hydraulic  Power  and  Manu- 
facturing company  has  materially  increased  its 
pOAver  output  during  the  last  few  months  by  the 
new  installation  in  the  second  section  of  its  power 
house  below  the  high  bank  at  the  water's  edge. 
At  the  time  this  station  was  projected,  the  plan 
was  to  complete  it  in  three  parts.  In  the  first 
section,  which  is  60  by  100  feet,  there  are  four 
turbines  made  by  James  Leffel  &  Co.  of  Spring- 
field, Ohio,  together  with  their  connected  gener- 
ators. In  the  second  section  of  the  station,  shown 
in  the  illustration,  five  turbines  have  been  installed. 
Three  of  these  wheels  were  made  by  R.  D.  Wood 
&  Co.  of  Philadelphia  and  two  by  the  I.  P.  Mor- 
ris company  of  the  same  city.  One  of  the  R.  D. 
Wood  turbines  has  a  capacity  of  3,500  horsepower, 
while  the  other  four  wheels  in  the  section  are 
each    of   2,900    horsepower, 

.\11  of  the  wheels  are  placed  in  a  row  over  the 
60-inch  valves  under  the  power-house  floor.  One 
of  the  R.  D.  Wood  wheels 
is  cotinected  on  one  side 
to  a  700-kilowatt  alternator 
of  the  old  Walker  com- 
pany's make,  and  this  ma- 
chine is  operated  for  the 
Buffalo  and  Niagara  Falls 
Electric  Light  and  Power 
company.  On  the  other 
side  of  the  same  wheel 
there  is  an  875-kilowatt, 
175-volt.  direct-current  ma- 
chine that  supplies  current 
to  the  National  Electrolytic 
company,  manufacturer  of 
chlorate  of  potash.  The 
other  two  R.  D.  Wood 
wheels,  the  fourth  and  fifth 
in  the  line,  are  connected 
to  two  800-kilowatt,  300- 
volt,  direct-current  West- 
inghouse  generators,  and 
these  machines  atiford  cur- 
rent for  the  lower  works 
of  the  Pittsburg  Reduction 
company. 

One  of  the  wheels  made 
by  the  I.  P.  Morris  com- 
pany, the  second  in  line,  is 
connected  to  a  i,ocio-kilo- 
watt,  3CO-volt,  direct-cur- 
rent generator  of  General 
Electric  make,  the  current 
from  which  goes  to  the 
Acker  Process  company. 
On   the   other  side  of  this 

turbine  there  is  an  875-kilowatt,  175-volt  ma- 
chine, direct-current,  a  duplicate  of  the  National 
Electrolytic  company's  machine  attached  to  the 
wheel  first  mentioned,  the  current  of  which  goes 
to  the  National  Electrolytic  company.  On  the 
other  I.  P.  Morris  wheel  there  are  two  1,000- 
kilowatt,  300-volt,  direct-current  machines,  of  Gen- 
eral Electric  make,  the  power  product  of  which 
is  sent  to  the  Acker  Process  company. 

It  will  thus  be  seen  that  three  of  the  new  gen- 
erators furnish  current  to  the  Acker  Process  corn- 
pans'.  This  company  is  a  new  tenant  on  the  lands 
of  the  Niagara  Falls  Hydraulic  Power  and  Manu- 
facturing company.  Its  plant  is  located  on  Third 
street,  adjoining  the  Niagara  Falls  Brewing  com- 
pany's plant.  The  buildings  erected  by  the  Acker 
company  are  of  handsome  design,  of  brick,  sub- 
stantially built,  and  together  form  the  home  of  a 
fine  industry.  This  company  manufactures  caustic 
soda  and  bleaching  powder,  the  process  used,  it 
is  asserted,  being  15  times  more  efficient  than  is 
used  by  any  similar  plant  in  the  world. 

The  transmission  from  the  power  station  to  the 
Acker  company's  plant  is  effected  by  aluminum 
bar  and  cable  conductors,  which  extend  close  to 
the  buildings.  The  length  of  the  circuit  is  about 
1.500  feet,  and  the  circuit  carries  g.300  amperes  at 
300  volts.  In  each  leg  of  the  circuit  there  are  31,- 
ooccoo  circular   mils. 

The  third  section  of  the  power  station  is  ready 
for  the  installation;  in  fact,  the  valves  are  in  posi- 
tion,  awaiting  the   placing   of  the  turbines.    This 


section  is  also  to  have  five  wheels,  the  contract 
for  which  has  been  awarded  to  the  I.  P.  Morris 
company  of  Philadelphia.  To  four  of  these  tur- 
bines will  be  attached  eight  Westinghouse  gener- 
ators, and  these  machines  will  supply  current  to 
the  Pittsburg  Reduction  company,  making  it  pos- 
sible for  that  company  to  double  its  output.  These 
generators,  it  is  understood,  are  awaiting  ship- 
ment at  the  present  time.  To  the  fifth  wheel  that 
is  to  be  placed  in  the  new  section  of  the  power 
house  there  will  be  connected  two  1,000-kilowatt, 
three-phase,  alternating-current  generators,  to  be 
used  for  power  purposes,  the  power  having  already 
been  contracted  for.  These  five  wheels  are  to  re- 
ceive their  water  supply  through  a  new  pen.stock 
having  a  diameter  of  11  feet.  This  penstock  is 
made  of  steel,  and  will  stand  out  from  the  cliff  in 
column  form,  the  same  as  penstock  No.  2.  It  is 
now  being  erected  by  Struthers,  Wells  &  Co.  of 
Warren,  Pa. 

Now  that  the  power  house  proper  has  been 
completed,  its  dimensions  are  100  by  180  feet.  The 
building  is  of  stone,  and  has  a  steel  truss  roof.     As 


the  operation  of  the  installation,  the  Niagara  Falls 
Hydraulic  Power  and  Manufacturing  company  has 
this  winter  adopted  a  new  method  of  ridding  the 
waterway  of  this  feature  of  annoyance,  A  small 
tug  owned  by  the  company  is  tied  to  the  dock  in 
front  of  the  entrance  to  the  connecting  canal  at 
the  south  end  of  the  basin.  The  operation  of  the 
propeller  wheel  of  the  tug  agitates  the  water,  giving 
a  greater  current  in  the  canal.  This  forces  the  ice 
with  greater  force  to  the  overflow,  where  it  passes 
over  the  bank.  When  the  ice  is  not  heavy  all  that 
comes  down  passes  oS  freely  without  the  use  of 
the  tug,  but  when  it  is  heavy,  the  operation  of  the 
propeller  has  been  found  to  be  very  effective,  and 
so,  day  after  day,  the  little  tug  is  tied  to  the  dock 
to  keep  the  ice  away. 


RECENT  EXTENSIONS  AT  NIAGARA  FALLS. — NEW  TURBINES  AND  GENERATORS  OF  THE  HYDRAULIC  COMPANY. 

the  new  section  brings  the  structure  close  up 
to  the  pulp  mill  of  the  Cliff  Paper  company,  all 
the  space  of  the  site  has  been  built  upon.  How- 
ever, the  Niagara  Falls  Hydraulic  Power  and  Man- 
ufacturing company  owns  the  slope  of  the  bank 
below  its  extensive  lands  on  top  of  the  high  bank, 
and  It  is  understood  that  it  will  soon  begin  the 
erection  of  a  new  power  station  a  few  hundred 
feet  downstream,  right  at  the  water's  edge.  It 
is  probable  that  this  will  bring  about  an  extension 
of  the  canal  basin  to  the  north,  in  order  that  the 
forebay  of  the  proposed  new  station  may  be  sup- 
plied, but  the  power  company  has  ample  room  in 
which  to   extend   the  basin,   if  it   so   desires. 

In  order  that  the  surface  canal  that  runs  down 
from  the  upper  river  to  the  canal  basin  may  be 
widened,  the  Erie  railroad  has  been  called  upon 
by  the  Niagara  Falls  Hydraulic  Power  and  Man- 
ufacturing company  to  move  its  long  trainshed  that 
extended  along  the  north  side  of  the  canal  between 
Second  and  Third  streets.  The  right-of-way  owned 
by  the  company  for  the  entire  length  of  its  water- 
way is  TOO  feet  wide,  and  for  some  little  time  the 
company  has  been  extending  its  canal  to  the  boun- 
dary line  of  this  right-of-way.  The  Erie  trainshed 
has  been  moved,  and  the  work  of  widening  the  canal 
to  its  full  width  at  that  point  will  go  on.  This 
will  increase  the  amount  of  water  that  flows  to  the 
basin,  and  increase  the  supply  there  for  the  use 
of  the  turbines  in  the  power  house  at  the  water's 
edge   in  the   gorge   below. 

In   order   that   the   ice   may    not   interfere   with 


Current  Consumption  of  Electric  Auto- 
mobiles. 

Some  interesting  facts  were  developed  in  the 
recent  competition  in  electric  vehicles  which  took 
place  in  Berlin,  Germany.  The  battery  taking  the 
first  honors  weighed  only  121  pounds  a  kilowatt- 
hour,  while  the  heaviest 
weighed  2S6  pounds  a  kilo- 
watt-hour. The  mean 
weight  of  the  13  vehicles 
taking  part  in  the  compe- 
tition was  165  pounds. 
Upon  the  assumption  of  a 
yearly  total  mileage  of 
g.500  the  annual  mainte- 
nance cost  of  a  battery  was 
calculated  at  a  cent  a  mile. 
The  smallest  consumption 
of  energy  a  ton-mile  at  the 
mean  speed  amounted  to 
91  watt-hours  for  a  passen- 
ger car,  a  far  better  per- 
formance than  previous 
records  are  able  to  show. 
At  the  highest  speed  the 
consumption  increased  to 
135.  watt-hours.  However, 
it  is  said  that  in  the  ma- 
jority of  cases  the  demand 
did  not  vary  greatly  with 
the  speed,  which  leads  to 
the  conclusion  that,  in 
order  to  obtain  the  great- 
est commercial  economy  of 
energy,  t  h  e  electrically 
propelled  car  should  be 
driven  at  the  highest  speed 
consistent  with  public 
safety.  By  the  high  speed 
the  consumption  of  energy 
a  car-mile  is  not  consid- 
erably increased,  while  the 
number  of  passengers 
which  may  be  transported 
in  a  given  time  naturally 
increases  with  the  speed. 
With  regard  to  the  motor 
best  adapted  to  the  weight  to  be  propelled,  the 
capacity  should  amount  to  approximately  one  kilo- 
watt to  a  ton  of  the  rolling  weight. 


Railway  Projects  of  Tom  L.  Johnson. 

Ex-Congressman  Tom  L.  Johnson  of  Cleveland 
was  in  Columbus  recently  to  take  part  in  the 
street-railway  franchise  agitation.  The  Columbus 
Railway  company  asks  a  25-year  extension  of  its 
franchise  on  the  present  basis  of  five-cent  cash 
fares  and  26  tickets  for  $1,  with  transfers.  At  a 
meeting  of  the  City  Council,  sitting  as  a  committee 
of  the  whole,  to  consider  the  matter,  Mr.  Johnson 
submitted  a  proposition  to  purchase  the  entire 
plant  of  the  railway  company  and  operate  it  on  a 
three-cent  fare  basis,  with  universal  transfers.  In 
case  agreement  as  to  price  to  be  paid  cannot  be 
reached,  he  proposes  to  arbitrate  the  price,  each 
side  to  select  an  arbitrator  and  these  two  the  third. 
It  is  expected  that  this  proposition  will  result  in 
the   defeat  of  the   proposed  franchise   extension. 

Various  conflicting  reports  have  been  published 
concerning  the  purchase  by  Mr.  Johnson  of  the  Ba- 
ker street  and  Waterloo  underground  railway  in 
London,  which  has  been  offered  for  sale  on  ac- 
count of  the  failure  of  the  London  and  Globe 
Finance  corporation.  B.  Peyton  Legare  of  Lon- 
don came  to  New  York  recently  for  the  purpose 
of  seeing  the  Johnson  brothers  with  reference  to 
this  deal.  He  stated  that,  an  American  named 
Willoughby,  a  real-estate  dealer  in  London,  has 
an  option  on  the  property  for  $2,500,000,  and  that 
the  Johnsons  can  have  it  for  that  price  at  its  com- 
pletion. The  road  is  now  said  to  be  about  half 
completed. 
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Cahlll  Electric  Typewriter. 

The  illustration  shows  a  new  typewriting  ma- 
chine in  which  electromagnetic  power  is  utilized.  In 
appearance  and  general  construction  the  machine  is 
quite  like  the  ordinary  typewriter,  and  the  addition 
of  the  electrical  feature  has  not  made  it  compli- 
cated, it  is  said.  The  very  simple  electrical  device, 
consisting  of  a  motor  frame,  an  electromagnet  and 
a  rheostat,  is  placed  below  the  type  basket.  The 
motor  frame  has  a  fiat  bar  on  the  front  side,  and 
is  held  down  by  a  spring,  which  is  immediately 
below  the  magnet.  There  is  but  one  electric  circuit, 
one  contact  point  and   one   magnet. 

By  depressing  a  key  a  pendant  is  thrown  over 
the  motor  frame  and  the  circuit  is  closed.  In- 
stantly the  magnet  pulls  up  the  motor  frame  and 
shoves  up  the  pendant.  The  pendant  actuates  a 
lever  which  pulls  down  a  wire,  throwing  the  type 
bar  upward  and  making  the  imprint.  The  circuit 
is  automatically  broken.  The  type  bar  is  free  to 
return  independently  of  the  key. 

In  the  company's  salesroom  and  the  government 
departments  and  business  offices,  where  the  ma- 
chines are  in  use.  a  plug  has  been  inserted  in  the 
electric-light  socket,  and  current  is  taken  from 
the  local  lighting  circuits.  A  flexible  twin  cable 
leads  to  the  rear  of  the  machine,  as  shown  iv  the 
picture,  and  is  connected  by  binding  posts.  In 
the  fuse  block  for  the  electric  light  a  quarter-ani- 


said  to  be  substantial!}'  built,  and  the  moving  parts 
made  heavier,  as  they  are  impelled  by  an  external 
force  of  greater  power  than  the  light  touch  of  the 
operator's  fingers. 

This  electric  typewriter  is  manufactured  by  the 
Cahill  Writing-machine  company  of  Washington, 
D.   C 


Line  Construction  in  tlie  Philippines. 

A  lineman  employed  by  the  United  States  gov- 
ernment in  the  southern  islands  of  the  Philippine 
group  sends  the  Western  Electrician  some  inter- 
esting particulars  of  the  work  of  the  Signal  Corps 
and  electricians  in  that  region. 

The  first  move  which  is  made  toward  sending 
out  an  expedition  for  the  purpose  of  putting  up 
wires  through  new  districts  consists  in  forming  the 
wagon  train  and  providing  the  supplies.  Iloilo  is 
the  central  supply  depot  for  the  southern  group, 
and  here  are  the  offices  and  supply  houses  for  the 
Signal  Corps  and  the  linemen.  Usually  a  wagon 
train  carrying  supplies  for  the  putting  in  of  a  new 
line  in  a  new  section  of  the  country  calls  for  three 
to  five  escort  wagons,  four  mules  to  each  and  a 
spare  mule  tied  behind,  for  in  these  islands  the 
roads  are  bad  and  the  heat  depressing,  so  that,  in 
a  trip  of  10  to  30  days,  some  of  the  mules  of  each 
team   arc  likely   to  give   out. 

Coils  otwire  are  distributed  among  the  different 


CAHILL    ELECTRIC    TYPEWRITER. 


pere  fuse  is  inserted.  The  machines  can  also  be 
operated  by  using  five  cells  of  primary  battery  or 
two  small  cells  of  storage  battery.  There  is  very 
little  current  consumed,  as  was  shown  by  a  meter 
measuring  the  current  used  by  one  machine  in 
constant  service  for  one  month.  The  bill  was  12 
cents,  on  a  basis  of  15  cents  a  kilowatt-hour  for 
current. 

The  strength  of  the  electromagnet  is  controlled 
by  a  rheostat,  the  handle  of  which  is  just  back  of 
the  magnet,  so  that  the  force  of  the  impression 
is  regulated  at  the  will  of  the  operator,  according 
to  the  kind  of  work  being  done.  For  ordinary 
work  a  weak  current  is  used,  but  for  taking  carbon 
copies  the  strength  of  the  current  is  increased,  so 
that  the  type  bar  delivers  a  stronger  blow.  More 
than  20  distinct  carbon  copies  have  been  made  at 
one  time,  of  a  quality  not  yet  attained  by  any  non- 
electrical typewriter. 

Other  advantages  of  the  electrically  operated 
typewriter  are  thus  stated:  Only  a  light  touch  is 
necessary,  a  four-ounce  touch  being  sufficient  to 
operate  the  key;  the  depression  of  the  key  is  only 
about  one-third  that  of  non-electrical  machines ; 
a  running  or  overlapping  touch  is  easily  acquired 
by  the  operator  and  several  keys  can  be  depressed 
in  succession  without  releasing  the  preceding  key: 
a  saving  of  one  action  on  each  word  is  made  by 
making  the  space  simultaneously  with  the  last 
letter  of  the  word;  the  printing  is  uniform  as  to 
clearness,  as  each  type  bar  is  impelled  by  the 
same  magnet  in  the  same  manner  and  with  iden- 
tically the  same  amount  of  force.    The  machines  are 


trams,  so  as  to  equalize  the  load.  Then  the  bags 
containing  insulators  and  pins  are  put  on,  and 
finally  the  tools  and  rations.  It  is  now  the  custom 
to  provide  extra  supplies  in  liberal  quantities.  The 
linemen  arrange  to  carry  extra  tools.  The  rations 
carried  by  the  Signal  Corps  and  linemen  in  the 
Philippines  are  very  like  those  taken  by  the  sol- 
diers, consisting  mainly  in  hardtack,  beans,  tomato 
sauce,  coffee  and  a  fresh-meat  fund,  which  is  money 
allotted  by  the  government  for  the  buying  of  fresh 
meat  along  the  line.  Then  there  are  a  good  many 
chances  to  pick  up  vegetables  along  the  journey, 
and  few  of  the  men  go  hungry.  "I  recollect,  how- 
ever," says  the  correspondent,  "that  one  time  we 
went  without  eating  very  much  for  48  hours  for 
the  reason  that  we  were  being  chased  over  the 
country  by  a  force  of  guerrillas  about  six  times 
greater  than  ours.  Sometimes  rations  give  out  in 
portions  of  the  country  where  there  seems  to  be 
nothing  growing  but  grass  and  bushes.  I  know 
that  we  were  for  weeks  in  certain  portions  of  the 
islands  where  the  people  seemed  to  be  living  almost 
entirely  upon  grasshoppers  and  things  of  that  sort." 
With  a  party  of  40  linemen  and  wagons,  there 
should  be  about  30  of  the  native  helpers.  When 
getting  to  the  point  of  country  where  the  operations 
are  to  be  begun,  the  chief  operator  usually  di- 
vides the  party  into  two  or  more  sections  and  sends 
the  sections  to  various  positions  along  the  line,  so 
that  work  may  be  progressing  at  various  points.  It 
is  very  seldom  that  a  party  of  linemen  starts  out 
without  a  guard  of  from  eight  to  16  soldiers,  all 
armed  and  with  no  pther  purpose  tban  to  protect 


the  working  party  from  ambush  and  attack.  The 
usefulness  of  the  guard  in  the  protection  of  the 
linemen,  the  wagon  train  and  the  government  prop- 
erties has  been  proven  many  times.  Hardly  a  day 
passes  that  some  of  the  detachments  of  the  Signal 
Corps  are  not  molested  in  some  wa}',  and  in  nearly 
every  case  the  intruders  have  been  driven  off  by 
the  guard. 

To  say  that  one  has  put  up  wires  while  under 
fire  does  not  move  the  average  person  in  the  Phil- 
ippines very  greatly,  for  the  reason  that  to  be 
under  the  fire  of  the  native  soldiers  or  of  the  cut- 
throats is  not  like  being  under  fire  before  soldiers 
of  a  nation  which  has  trained  its  men  in  the  art 
of  warfare  and  in  the  handling  of  firearms.  "I  have 
been,"  continues  the  present  writer,  "half  way  up 
a  pole  when  a  dozen  rebels  not  more  than  200  yards 
away  have  opened  fire  as  fast  as  they  could  load 
and  shoot,  and  not  one  of  the  bullets  came  near 
enough  to  produce  the  buzzing  sound  with  which 
we  are  so  familiar.  These  native  soldiers  have  no 
rieht  to  be  soldiering.  They  place  the  butt  of  the 
rifle  under  the  shoulder,  between  the  arm  and  the 
body,  partly  close  their  eyes  and  bang  away.  The 
ball  always  seeks  the  sky.  Hardly  a  lineman  who 
has  been  in  the  Philippines  for  a  year  or  more 
has  escaped  being  under  fire  a  dozen  times.  I 
have  been  in  places  where  the  rebels  would  make 
it  so  warm  for  us  that  it  seemed  folly  to  remain, 
but  the  wires  had  to  be  put  up.  It  seems  strange 
that  the  Filipinos  permits  the  wires  to  remain  in 
place,  when  they  try  so  hard  to  molest  the  soldiers 
and  the  linemen  who  are  putting  in  a  new  line. 
T  know  that  the  rebels  will  engage  in  conflict  with 
the  guard  and  fight  to  the  last  to  prevent  the  line 
being  established,  and  then,  after  it  is  put  up.  they 
appear  to  forset  that  they  could  cause  endless  an- 
noyance to  the  Americans  by  cutting  down  the 
poles  and  taking  off  stretches  of  wire.  Of  all  the 
thousands  of  miles  of  wire  now  in  operation  in  the 
islands,  only  a  very  small  proportion  of  it  has  ever 
been  cut  out  or  destroyed  by  the  insurgents  or 
ladrones.  and  then,  in  many  cases,  simply  because 
they  required  the  wire  to  use  for  mechanical  pur- 
poses. 

"One  of  the  great  hindrances  to  the  rapid  prog- 
ress of  putting  up  new  lines  in  the  Philiopines  is 
the  lack  of  poles  in  some  localities,  while  they  exist 
in  great  quantities  in  others.  I  have  been  in  places 
where  there  were  stretches  of  10  to  2.S  miles  where 
we  could  not  get  a  suitable  pole  and  had  to  haul 
the  poles  for  long  distances.  Again,  there  are  nu- 
merous batches  of  poles  found  together  where  not 
needed  in  large  quantities.  The  poplar  makes  a 
o-ood  pole,  but  most  of  the  natives  who  are  sent 
forward  to  cut  poles  or  to  bring  them  in  use  the 
cocoanut  tree.  The  cocoanut  tree  makes  a  fairly 
e-Qod  pole  and  will  evidently  last  a  long  time,  but 
there  has  not  as  yet  been  time  to  determine  its 
usefulness  under  the  varying  conditions  of  climatic 
influences  in  the  Philippines.  There  are  tvphoons 
which  bring  the  wires  down  and  there  are  white  ants 
which  eat  into  woods  and  cause  trees  and  poles 
to  become  so  weakened  that  they  break  off  under 
the  least  strain.  The  tools  with  which  the  natives 
work  are  crude,  and  for  some  reason  they  fail  to 
use  our  axes,  but  employ  the  wood  bolo  for  cutting 
poles,  and  the  result  is  that  the  work  progresses 
slowly.  However,  the  poles  are  obtained  free  of 
any  cost  other  than  that  of  labor,  and  as  the  natives 
work  for  $6  gold  a  month  and  their  food,  the  cost 
to  the  government  is  very  much  less  than  the  usual 
expense  in  America." 


A  Lamp  Within  a  Lamp. 

A  novelty  in  incandescent-lamp  construction  for 
use  as  an  adjustable  sick-room  light  or  as  a  change- 
able lamp  for  signs  and  footlights  Is  shown  in  the 
accompanying  cut  and  forms  the 
subject  of  a  patent  of  recent  date. 
The  lamp  comprises  two  bulbs, 
represented  by  the  heavy  lines  in 
the  cut.  each  containing  a  filament. 
The  inner  bulb  Is  Intended  to  be 
of  colored  glass,  while  the  outer 
one  Is  clear.  The  two  bulbs  are 
fused  together  at  the  base  of  the 
lamp,  and  the  leadingTin  wires  for 
the  outer  filament  sealed  into  the 
joint  at  the  same  time.  Each  fila- 
ment is  connected  through  the  in- 
sulating filling  of  the  base  with 
two  separate  contact  blocks,  mak- 
ing four  connections  in  all  between 
the  lamp  and  the  socket.  The  lamp  is  the  inven- 
tion   of  Arthur    Couch   of   London,    England. 


A  company  has  been  organized  in  Canfield.  Ohio, 
to  erect  and  operate  an  electric-light  plant. 
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Power  Development  at  Massena,  N.  Y. 

In  Northern  New  York,  near  Massena,  there  ex- 
ists an  unusual  arrangement  of  land  levels  and  water 
courses  which  has  only  recently  been  recognized  as 
furnishing  an  opportunity  for  the  development  of 
a  large  and  constant  waterpowcr.  In  the  neighbor- 
hood of  the  Long  Sault  Rapids  of  the  St.  LawTence 
River  the  latter  stream  is  nearly  paralleled  by  the 
Grasse  River  for  i8  or  20  miles,  the  two  streams 
being  between  three  and  four  miles  apart.  At  the 
head  of  the  rapids  there  is  a  difference  of  level 
between  the  two  rivers  of  about  45  feet,  while  the 
Grasse  empties  into  the  St.  Lawrence  about  seven 
miles  below  Massena.  It  will  thus  be  seen  that 
the  Grasse  would  form  a  natural  tail  race  in  con- 
nection with  a  canal  cut  across  the  intervening 
country  from  the  head  of  the  rapids.  This,  in  brief, 
is  an  outline  of  the  plan  followed  by  the  St.  Law- 
rence Power  company,  which  is  erecting  a  hydro- 
electric plant  to  utilize  the  conditions  described. 
The  power  house,  when  finished,  will  be  the  largest 
in  point  of  capacity  that  has  been  built  up  to  this 
time.  The  plans  provide  for  the  installation  of  30 
5.000-horsepower  generating  units,  making  a  total 
of  150,000  horsepower  as  the  ultimate  capacity  of  the 
station. 

The  canal  will  be  3I2  miles  in  length,  and  its 
course,  together  with  the  surroundings  and  relative 
positions  of  the  two  rivers,  are  shown  in  Fig.  1. 
The  average  depth  will  be  about  iS  feet  and  the 
width  about  200  feet.  The  forebay  just  above  the 
power  house  will  be  25  feet  deep.  No  embank- 
ments were  necessary,  and  the  onlj'  place  where 
solid  rock  was  encountered  was  at  the  lower  end, 
where  the  rock  was  utilized  as  a  foundation  for  the 
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turn  controlled  electrically 
from  an  operating  stand  or 
"pulpit,"  shown  in  Fig.  3,  put- 
ting the  entire  station  under 
the    control    of    one     operator  e 

stationed  at  this  stand.  s, 

The  power  developed  is  ex- 
pected to  be  used  for  manufac- 
turing in  the  vicinity  of  Mas- 
sena. The  St.  Lawrence  River 
affords  means  of  transportation 
by  water  in  both  directions, 
and  there  are  one  Canadian 
and  two  American  railroads 
which  can  also  furnish  trans- 
portation facilities.  The  Grasse 
River  is  large  enough  to  carry 
away  all  the  water  needed  for 
development  up  to  75,000 
horsepower,  and  after  that 
limit  is  reached  the  river  will 
probably  be  deepened  and  a 
deep  waterway  thus  formed 
from  the   east.     There    is    also  ^^^'  ^ 

some  talk  of  constructing  a  ship  lock  at  the  lower 
end  of  the  power  canal,  to  afford  an  American  chan- 
nel around  the  Sault  rapids  for  westbound  boats. 
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Tesla's  Vacuum-tube  Lighting. 

As  is  well  known,  Mr.  Tesla  has  been  engaged  on 
experiments  in  vacuum-tube  lighting  for  the  last 
decade.  According  to  the  daily  press,  he  has  re- 
cently made  a  considerable  advance  in  this  direc- 
tion. From  one  account  the  following  statements 
are  taken: 

New  York,  January  26. — Nikola  Tesla,   who  has 
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By  degrees  he  has  improved  the  efficiency  of  his 
apparatus  so  that  his  light  is  now  more  economical 
than  it  was,  and  he  regards  it  as  superior  to  both 
the  incandescent  and  arc  lights  in  this  respect. 
At  present,  however,  he  is  unwilling  to  indicate 
precisely  the  nature  and  degree  of  the  technical 
advances  made  or  to  use  figures  in  comparing  its 
economy  with  that  of  its  rivals.  One  reason  for 
reticence  on  the  latter  point  may  be  a  recognition 
of  the  possibility  of  further  improvement.  Mr. 
Tesla  frankly  declares  that  his  lamp  is  not  yet 
perfect.  It  does  not  make  as  good  a  return  in 
light  for  the  electrical  energy  invested  as  he  would 
like.  All  that  he  insists  upon  is  that  it  is  now  so 
efficient  that  he  can  conscientiously  recommend 
it  to  those  who  may  wish  to  put  it  on  the  market. 

In  some  of  his  earlier  experiments  Mr.  Tesla 
used  a  straight  vacuum  tube  fully  an  inch  and  a 
half  in  diameter  and  six  or  eight  feet  long.  Lat- 
terly, he  has  employed  a  more  slender  one,  and 
by  arranging  this  tube  in  the  shape  of  a  rather  com- 
pact coil  he  saves  a  great  deal  of  space. 

A  score  of  lamps  of  this  sort,  each  with  a  porce- 
lain reflector  over  it,  may  be  suspended  from  the 
ceilings  of  rooms  on  the  tenth  floor  of  an  office 
building,  while  the  special  apparatus  which  modi- 
fies the  current  for  their  use  would  be  down  in 
the  basement.  The  street  mains  would  supply  an 
ordinary  alternating  current  and  other  wires 
would  lead  from  the  oscillator  up  to  the  lamps. 
For  some  purposes  two  wires  to  each  lamp  would 
be  preferable,  but  for  others  one  would  suffice. 
Less  copper  would  be  required  for  inside  wiring, 
and  the  risks  from  escaping  currents  would  be  di- 
minished rather  than  increased.  The  present  style 
of  insulation  would  be  more  than  sufficient. 


FIG.  2.      POWER  DEVELOPMENT  AT  MASSENA,  N,  Y, — GENERATING  STATION  AS  IT  WILL  APPEAR  WHEN  COMPLETED. 


Station.  The  average  velocity  of  flow  in  the  canal 
will  be  about  3%  miles  an  hour. 

The  power  house,  a  view  of  which  as  it  will  ap- 
pear when  completed  is  given  in  Fig.  2,  is  built 
across  the  lower  end  of  the  canal,  its  rear  wall  form- 
ing the  dam.  About  30,000  cubic  yards  of  the 
stone  removed  in  excavating  for  the  foundation 
was  ground  up  and  mixed  with  Portland  cement 
and  sand  from  the  river  to  make  concrete.  The 
building  is  of  steel  construction  with  brick  filling, 
resting  on  a  heavy  sub-structure  of  concrete,  and 
the  roof  will  be  ceiled  w'ith  wood.  It  is  nearly 
700  feet  long  with  a  width  of  about  150  feet.  The 
turbines  and  generators  will  be  mounted  upon  hori- 
zontal shafts  set  crosswise  of  the  building,  as  shown 
in  Fig.  3.  Each  shaft  carries  a  set  of  six  54-inch 
Victor  turbines,  developing  1,000  horsepower  each, 
which  will  furnish  power  to  drive  a  5,000-horsepower 
generator  mounted  on  the  same  shaft.  This  system 
is  in  marked  contrast  to  that  employed  at  Niagara, 
where  the  fall  is  much  greater  and  the  volume  of 
water  less  than  at  Massena.  The  generators,  built 
by  the  Westinghouse  Electric  and  Manufacturing 
company  of  Pittsburg,  are  designed  for  a  normal 
output  of  5,000  horsepower,  with  a  rise  in  tem- 
perature of  not  more  than  36  degrees  and  an  over- 
load capacity  of  50  per  cent.  Each  machine  weighs 
350,000  pounds  complete.  The  generators  are  of 
the  revolving-field  tj'pe  and  will  supply  a  three- 
phase,  2,200-volt  system  at  a  frequency  of  25  cycles. 
At  present  15  units  are  to  be  installed.  The  initial 
exciter  equipment  will  consist  of  three  300-kilowatt 
machines,  each  direct-coupled  to  a  27-inch  Victor 
turbine   running  at  275  revolutions  a  minute. 

The  switchboard  has  been  very  carefully  planned 
and  represents  a  most  modern  system  of  machine 
and  feeder  control.  Each  generator  panel  is  placed 
opposite  the  machine  which  it  controls.  All  the 
switches  on  the  generator  and  feeder  panels  will 
be  operated  by  compressed  air,  the  valves  being  in 


been  striving  for  years  to  produce  an  electric  light 
without  heat,  feels  that  he  is  making  perceptible 
headway  in  that  undertaking.  His  general  plan  is 
to  use  an  alternating  current  of  almost  inconceiva- 
bly great  frequency  and  a  lamp  consisting  of  a 
vacuum  tube.  The  alternations  are  secured  by  an 
instrument  of  his  own  invention,  known  as  the 
oscillator.  But  after  Mr.  Tesla  entered  upon  his 
interesting  line  of  experimenting  he  encountered 
various  unforeseen  difficulties.  While  he  was  able 
to  obtain  a  beautiful  light  almost  at  the  outset, 
it  was  at  the  expense  of  more  energy  than  was 
desirable.  In  other  words,  he  did  not  have  his 
invention  on   a  thoroughly  satisfactory  basis. 


Funeral  of  Elisha  Gray, 

The  funeral  of  Professor  Elisha  Gray  took  place 
on  January  23d  at  the  Highland  Park  Presbyterian 
Church,  Highland  Park,  111.  The  services  were 
conducted  by  the  Rev.  A.  V.  Pfanstrehl.  pastor  of 
the  church,  and  addresses  were  made  by  Presidfcnt 
McClure  of  Lake  Forest  University,  the  Rev.  S. 
Chonas,  Professor  Thomas  and  J.  J.  Johnston,  all 
of  whom  were  friends  of  Professor  Gray.  After 
the  services  at  the  church  the  remains  were  taken 
to  Rosehill  for  interment.  The  pallbearers  were 
O.  H.  Morgan,  R,  \V.  Patton,  J.  D.  Mercerean, 
F.  D.  Elliot,  J.  H.  Shields  and  F.  W.  Gushing. 
Among  those  present  were  Enos  M.  Barton,  presi- 
dent of  the  Western  Electric  company,  and  other 
electrical   men. 


FIG.  3.       PONVER  DELELOPMENT  AT  MASSENA.   N, 


V. — INTERIOR  OF  POWER  HOUSE,   AS  PLANNED,  SHOWING  OPER.\TING 
STAND. 


So 


Murphy  Third-rail  System  in  Baltimore. 

Bv  B.  C.  Washington,  Jr. 

It  is  necessary  in  Baltimore  to  move  the  trains 
of  the  Baltimore  and  Ohio  railroad  through  the 
city  for  a  distance  of  3^/->  miles  with  the  steam  loco- 
motive "dead."  For  a  distance  of  i.S  miles  the 
belt  line  is  in  a  tunnel  under  the  city.  Electric 
locomotives,  weighing  96  tons,  driven  by  tovir 
.^oo-horsepower  motors,  meet  the  trains  and  haul 
them  over  the  belt  line.  The  motors  arc  gear- 
less,  the  axles  of  the  locomotives  being  utilized  as 
armature  shafts. 

At  present    the  overhead-trolley  system  is  used, 


WESTERN    ELECTRICIAN 

to    that    section    of   the    third-rail    conductor    con- 
trolled   by    the    switch. 

The  magnetic  switches  have  a  capacity  of  2,000 
amperes  each,  and  are  enclosed  in  cast-iron, 
weatherproof  boxes.  The  switch  is  practically  a 
solenoid,  with  two  windings,  one  a  fine  winding 
with  many  turns  around  the  magnet,  taking  a  cur- 
rent of  about  550  volts  from  the  generator  on  the 
electric  locomotives  (as  described  later),  through 
the  controller,  the  contact  shoes  and  the  third  rail. 
This  current  raises  the  plunger,  which  closes  the 
switch  and  feeds  the  power-house  current  of  700 
volts  to  the  third  rail  at  the  moment  the  weaker 
generator    current   passes    through    the    fine    wind- 


MURPHV  THIRD-RAIL  SYSTEM   IN  BALTIMORE. — ELECTRIC  TUNNEL    LOCOMOTIVES    EQUIPPED    FOR    TROLLEY 
AND    SECTIONAL    THIRD    RAIL. 


but  this  will  shortly  be  discarded  for  the  third- 
rail,  sectional-conductor  system,  which  is  said  to 
meet  every  requirement  of  this,  the  heaviest  trac- 
tion proposition  that  has  confronted  railroad  man- 
agers and  electrical  engineers.  It  is  necessary  at 
times  to  push  a  train  of  more  than  30  loaded  freight 
cars  and  also  a  heavy  freight  engine  through  the 
tunnel  and  around  curves,  under  conditions  of 
curve  and  grade  equal  to  a  one  per  cent,  grade. 
These  conditions  have  been  met  by  using  the 
changed-over  electric  locomotives  taking  current 
from    the   third-rail    sectional    conductor. 

The  sectional  conductor  (which  is  shown  in  Fig. 
i)  consists  at  present  of  ordinary  steel  rails 
laid  at  a  distance  of  24  inches  from,  and  parallel 
to,  the  tread  rail.  Every  fifth  railroad  tie  has  been 
pulled  out  seven  inches,  and  on  these  ties  are  se- 
cured the  malleable-iron  insulator  cleats.  In  the 
center  is  a  hexagonal  projection,  on  which  fits  the 
"reconstructed-granite"  insulator.  Reconstructed 
granite  is  material  made  by  pulverizing  natural 
granite,  molding  it  into  shape  and  fusing  the  whole 
together.  On  top  of  the  insulator  is  set  the  mal- 
leable-iron clip  which  secures  the  third  rail  in 
position. 

Wooden  guards  are  fitted  into  the  insulator 
cleats  on  each  side  of  the  third  rail  and  bolted  to 
the  cleats. 

The  end  conductor  rails  of  the  sectional  system 
and  the  ends  of  sectional  third  rails  at  cross-overs 
are  inclined  to  allow  the  contact  shoes  on  the 
electric  locomotives  to  glide  up  on  them  from  their 
lowest  position.  Where  one  section  ends  and  the 
next  section  begins  the  conductor  rail  is  de- 
pressed sufficiently  for  a  short  distance  to  drop 
the  contact  of  the  shoe  and  open  the  switch  op 
the    rear  section. 

The  electric  locomotive  is  equipped  with  four 
contact  shoes,  two  on  each  side,  at  the  ends.  This 
arrangement  is  made  to  overcome  all  conditions 
of  cross-overs,  railroad  crossings,  etc.,  where  it 
has  been  necessary  to  have  the  sectional  third  rail 
alternately  on  one  side  or  the  other  of  the  tread 
rails. 

Placed  along  the  tracks  are  automatic  magnetic 
switches  controlling  the  power-house  current.  (See 
Figs.  2  and  3.)  A  i,ooo,ooo-circular-mil  insulated 
copper  cable,  mounted  on  poles  or  hangers,  as 
circumstances  may  require,  carries  the  current 
from  the  power  house  along  the  electric  system. 
Similar  cables  branch  from  the  feeder  cable  to 
each  magnetic  switch  or  group  of  magnetic 
switches.  From  each  of  these  switches  a  1,000,000- 
circular-mil  insulated  copper  cable  is  carried  in  a 
vitrified    conduit   filled    with   insulating    compound 


ing  and  closes  the  switch.  Current  from  the  power 
house  passes  through  the  heavy  winding  of  the 
magnet  and  keeps  the  switch  closed  until  the  con- 
tact shoes  of  the  electric  locomotive  have  passed 
to  the  next  section;  then,  the  circuits  around  the 
magnet  being  broken,  the  switch  opens  by  gravity. 
Carbon  contacts  being  the  last  to  operate,  the 
spark,  if  any,  is  between  these  contacts,  thus  pre- 
serving the  metallic  contacts  from  injury.  At  the 
instant  the  contact  shoe  at  the  forward  end  of  the 
locomotive  comes  in  contact  with  the  forward 
section    of    the    third-rail    conductor     the    switch 
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The  electric  locomotives  were  built  by  the  Gen- 
eral Electric  company,  and  in  adapting  them  for 
service  on  the  Murphy  system  only  a  few  minor 
changes  were  made.  Instead  of  the  trolley,  four 
contact  shoes  were  added.  The  winding  on  the 
electric  motor  used  for  operating  the  air  com- 
pressor was  altered  to  permit  the  motor  to  operate 
as  a  motor  or  as  a  generator.  The  air  compressor 
used  to  operate  the  air  brakes  was  altered  by  the 
addition  of  two  valves,  to  permit  it  to  act  as  an 
air    compressor   or  as   an  air   engine. 

The  operation  of  the  system  is  as  follows:  The 
motorman  on  the  electric  locomotive  turns  the  con- 
troller to  the  first  notch,  opening  the  throttle  to 
the  air  engine,  which,  taking  compressed  air  from 
the  storage  reservoir  of  the  air-brake  system,  op- 
erates the  electric  generator,  which  generates  suffi- 
cient current  to  operate  the  magnetic  switch  and 
supply  the  third  rail  with  current  from  the  power 
house.  At  the  instant  the  magnetic  switch  is 
closed  the  power-house  current  passes  through 
it  to  the  third  rail,  thence  through  the  contact 
shoe  and  the  controller  to  the  electric  gener- 
ator which  operated  the  switch  and  also  to  the 
four  300-horsepower  motors  of  the  electric  locomo- 
tive. Immediately  and  automaticallj',  the  small  gen- 
erator becomes  a  motor  operated  by  current  from 
the  power  house  and  drives  the  air  engine  as  an 
air  compressor,  recharging  the  compressed-air  res- 
ervoir from  which  the  air  engine  originally  ob- 
tained  its  power. 

At  no  time  is  it  possible  during  the  operation 
of  this  system  to  have  a  "live"  conductor  or  third 
rail  except  when  the  motorman  has  turned  the 
controller,  and  then  only  one  section  is  active,  i.  e., 
the  section  on  which  the  electric  locomotive  is 
operating.  Moreover,  this  section  is  "dead"  while 
the   locomotive   is   standing. 

The  electrical  engineer  will  note  with  interest 
that  the  employment  of  the  air  engine  on  tlie 
electric  locomotive  has  displaced  the  storage  bat- 
tery  in   use   in   some    other  systems. 

It  is  obvious  that  the  length  of  the  "live"  sec- 
tions of  the  third-rail  conductor  system  may  vary 
considerably,  and  that  the  danger  of  injury  from 
contact  with  a  charged  conductor  can  be  reduced 
to  a  minimum  by  limiting  the  lengths  of  sections 
to  the  length  of  the  electric  locomotive,  or  a  train 
length. 

The  return  circuit  is  carried  by  the  tread  rails, 
bonded  in  the  usual  manner. 

This  system  has  been  brought  to  its  present 
stage  after  exhaustive  experiments  covering  a 
period  of  more  than  seven  years.  The  first  street- 
railway,  third-rail,  sectional-conductor  system  to  be 
installed  and  successfully  operated  was  that  at  Man- 
hattan   Beach,    N.    Y.     Since   this    system    was    in- 


MURPHY    THIRD-RAIL    SYSTEM    IN    BALTIMORE. ^ — SET    OF    MAGNETIC   SWITCHES    MOUNTED  ON  BRICK    PIERS. 


controlling  the  feeder  for  that  section  closes,  and 
the  switch  for  the  rear  section  opens. 

Each  of  the  magnetic  switches  is  provided  with 
a  single-pole,  double-throw  knife  switch  in  series 
with  the  fine  winding  of  the  magnet.  This  is  used 
by  the  inspector  to  test  the  magnetic  switch  and 
ascertain  whether  it  is  in  proper  adjustment. 
Should  it  be  necessary  to  make  any  adjustment 
while  the  section  controlled  by  the  switch  is  in 
use,  the  current  is  fed  to  that  section  by  means 
of  a  temporary  bridge.  One  of  these  bridges  is 
shown  in  position  in  the  middle  switch  shown  in 
Fig.    3. 


stalled,  it  has  been  operated  for  over  34,000  car- 
miles  without  a  hitch.  With  this  record,  it  is 
not  remarkable  that  when  the  very  first  time  the 
motorman  pulled  the  controller  lever  on  the  re- 
constructed electric  locomotive  of  the  Baltimore 
and  Ohio  Railroad  Belt  Line,  operating  it  by  the 
Murphy  third-rail  system,  the  locomotive  re- 
sponded instantly  and  covered  the  entire  distance 
of  the  third-rail  trackage  without  a  single  break. 
The  cost  of  installing  this  system  is  said  to  be 
much  less  than  that  of  any  other  electric-railway 
system,  and  as  it  can  be  readily  applied  to  steam 
railroads,    it    has,    apparently,   a   successful    future. 
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It  especially  commends  itself  for  use  on  the  ele- 
vated roads  and  in  the   subways   of  large  cities. 

In  view  of  the  tremendous  shrinkage  of  passen- 
ger travel  along  steam  railroads  entering  large 
cities,  due  to  trolley  roads  capturing  the  suburban 
travel,  steam- railroad  engineers  arc  making  a 
special  study  of  the  new  electric  systems,  hoping 
to  find  among  them  a  reliable  one  which  eliminates 
all  the  elements  of  danger,  and  can  be  readily 
and   cheaply  applied    to   steam   railroads. 

I  desire  to  express  ni)'  thanks  to  the  inventor 
of    this    system.    Captain    John    McLeod    Murphy. 


COMMUNICATIONS, 


Searcy   Needs  an   Electric-light   Plant. 

To  the  Editor  of  the  Western  Electrician: 

Some  time  ago  I  advertised  some  second-hand 
telephones  for  sale  in  your  journal,  and  received 
numerous  responses,  and  succeeded  in  placing  thejn 
in  a   first-class,    new    exchange. 

This  town  is  badly  in  need  of  an  electric-light  sys- 
tem, and  I  will  appreciate  it  if  you  will  publish  it  in 
your  news  columns.  This  is  one  of  the  best  towns  in 
the  state,  and  the  right  man  could  easily  get  a  fran- 


would — as  ever — consist  of  alternate  increases  and 
decreases  of  magnetic  strength.  In  fact,  a  wire 
cannot  be  always  approaching  a  magnetic  pole; 
nor  can  a  magnetic  pole  always  increase  in  strength. 

If  Mr.  Asher  has  made  a  dynamo  after  his  plan 
as  outlined  and  has  realized  the  benefits  that  he 
cites,  then  I  shall  have  to  apologize  for  my  pre- 
sumption and  confess  that  my  failures  have  made 
me  pessimistic. 

HARRY    L.    TYLER. 

Corning,   N.   Y.,  January  26,  1901. 


FIG.     3.        MURPHY    THIRD-RAIL     SYSTEM 


IN    BALTIMORE. — MAGNETIC 
ROAD    CUT. 


SWITCHES     ON    RETAINING    WALL    OF    RAIL- 


and  Mr.  Charles  G.  Arnold,  assistant  chief  engi- 
neer, for  conducting  a  special  test  of  the  system  and 
for  explaining  in  detail  the  operation  of  the  elec- 
tric locomotive,  the  magnetic  switches  and  the 
svstem    in   general. 


chise.     The  mayor,  J. 
answer  inquiries. 


Roberts,  will  be  glad  to 
C.   DUGAN. 


Searcy,    Ark..    January    16, 


W. 
1901. 


Long  Wire   Span   over   Connecticut 
River. 

About  a  year  ago  the  Western  Electrician  de- 
scribed briefly  a  1,100-foot  wire  span  over  the  Wis- 
consin River  at  Muscoda,  Wis.,  and  remarked 
that  it  was  one  of  the  longest  single  spans  in  ex- 
istence. Since  that  time  attention  has  been  at- 
tracted to  the  aerial  span  of  long-distance  telephone 
wires  across  the  Connecticut  River,  near  Middle- 
town,  Conn.,  which  is  1,300  feet  long  and  consists 
of  20  wires.  The  circuits  are  those  of  the  Ameri- 
can Telephone  and  Telegraph  company  con- 
necting  New  York   and   Boston. 

As  showm  by  the  illustration,  the  wires 
are  supported  on  two  steel  towers,  and  these 
towers  are  i,300.feet  apart.  The  towers  are 
built  to  carry  40  wires,  but  at  the  present 
time  there  are  only  20  wires  in  position. 
These  are  placed  10  on  an  arm,  about  one 
foot  apart,  and  are  insulated  by  saddle- 
shaped  insulators.  It  was  necessary  to 
string  all  these  wires  at  equal  tension,  to 
avoid  their  crossing  in  windy  weather.  To 
obtain  this  equal  tension  each  wire  is  fast- 
ened to  an  iron  bolt  five-eighths  inch  in  di- 
ameter and  about  20  inches  long.  This  bolt 
is  provided  with  a  strain  insulator  at  one 
end  and  a  tightening  nut  at  the  other.  The 
tower  on  the  east  bank  is  182  feet  high  and 
stands  in  a  clearing.  The  tower  on  the 
west  bank  stands  upon  a  bluft  on  the  oppo- 
site side  of  the  river,  and  on  this  account 
is  only  82  feet  high. 

It  is  interesting  to  note  that  the  wire 
used  on  these  1,300-foot  spans  is  the  tough 
Phono-eleciric,  made  by  the  Bridgeport 
Brass  company  of  New  York.  It  is  as- 
serted that  this  wire  is  homogeneous 
throughout  and  does  not  depend  upon  i 
ened  skin  for  its  strength.  This  homogeneity 
gives  Phono-electric  wire  remarkably  high  tensile 
strength,  elastic  limit  and  great  ductility.  The  size 
of  wire  used  is  No.  8,  B.  W.  G.,  w'hich  has  a  tensile 
strength  of  82,000  pounds  to  the  square  inch  and 
an  elastic  limit  40  per  cent,  greater  than  that  of 
hard-drawn  copper  wire.  These  characteristics  en- 
able the  tightening  devices  to  draw  the  span  ex- 
ceptionally taut,  as  is  shown  in   the  picture. 


The  Commutatorless  Dynamo. 

To  the  Editor  of  the  Western  Electrician: 

In  reading  the  beautiful  Twentieth  Century  Sou- 
venir Number  of  the  Western  Electrician,  I  noted 
Mr.  James  Asher's  contribution  on  a  proposed 
commutatorless  dynamo  or  motor.  Mr.  Asher  has 
set  forth  his  views  with  admirable  clearness,  and 
his  article  is  very  interesting.  Yet,  without  desir- 
ing to  be  aggressive,  I  must  say  that  I  am  con- 
vinced that  a  commutatorless,  continuous  dynamo 
of  high   voltage    is    an   impracticability. 

In  the  first  place,  the  so-called  cutting  of  lines' 
of  magnetic  force  does  not  cause  the  electrifica- 
tion of  the   armature  coils  in  a  dynamo.     If  sonie 


Giant  Transformers. 

The  rapidly  increasing  use  of  polyphase  current 
in  power  plants  of  great  size  is  creating  a  demand 
for  transformers  of  a  larger  capacity  than  have  ever 
before  been  designed.  The  Chambly  Manufactur- 
ing company  has  recently  placed  with  the  Westing- 
house  Electric  and  Manufacturing  company  what 
is  believed  to  be  the  largest  single  order  for  trans- 
formers ever  recorded.  This  order  comprises  20 
2,750-kilowatt  transformers  of  the  Westinghousc 
air-blast  type.  Each  of  these,  with  an  output  of 
over  3,600  horsepower  of  electrical  energy,  weighs, 
approximately,  11  tons  and  stands  nine  feet  high. 
Of  the  20  units,  10  are  to  be  used  to  raise  the 
voltage  from  2,200  to  25,000  volts  at  8,000  alterna- 
tions. The  input  is  two-phase  and  the  output  three- 
phase.  The  remaining  10  transformers,  for  low- 
ering the  voltage,  receive  the  three-phase  line 
current  at  22,000  volts  and  deliver  a  two-phase 
cvirrent  at  2,400  or  4,800  volts,  as  required.  The 
blowers  for  furnishing  the  air  blast  for  cooling  both 
the  raising  and  lowering  transformers  are  oper- 
ated by  Westinghouse  induction  motors. 

The  well-known  Westinghouse  methods  of  con- 
struction are  employed  in  these  transformers,  both 
primary  and  secondary  being  divided  into  several 
fiat  coils  wound  with  many  layers,  and  few  turns 
to  a  layer,  each  coil  being  insulated  separately. 
The  advantages  of  this  construction  are  that  it 
divides  the  total  electromotive  force  between  the 
several  coils,  reducing  proportionately  the  strain  of 
each  individual  coil;  also,  it  divides  the  electromo- 
tive force  in  a  single  coil  between  many  layers, 
thus  reducing  the  potential  between  the  adjacent 
layers.  The  regulation  of  the  transformers  is  also 
improved  and  the  windings  may  be  connected 
easily  in  series  or  multiple,  thus  giving  a  wide  range 
of  electromotive  force.  In  case  of  damage  to  a 
coil  a  substitute  may  be  provided  with  but  little 
trouble  and  without  sending  the  transformer  to 
the   works. 

Iron  and  copper  have  been  carefully  proportioned 
to  secure  the  minimum  losses,  and  the  efficiency 
of  the  transformers  is  very  high,  being  consider- 
ably over  gS  per  cent.  It  is,  however,  not  suffi- 
cient that  the  loss  in  a  transformer  be  low  when  it  is 
first  installed,  for,  as  is  now  generally  known,  much 
of  the  iron  that  has  been  used  in  transformers  when 
subjected  to  the  conditions  prevailing  in  continued 
service  is  subject  to  a  material  deterioration,  more 
or  less  rapid,  with  the  result  of  a  corresponding 
material  increase  in  the  iron  losses.  The  Westing- 
house company  has  established  a  special  and  thor- 
ough process  for  the  manufacture  and  treatment  of 
transformer  iron,  producing  an  iron  at  once  ca- 
pable   of    high    magnetization    with    comparatively 
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hard- 


The  electric-light  plant  at  Sharpsburg,   Pa., 
be   remodeled   and  improved  in  a   short  time. 


will 


of  the  book  writers  would  only  make  a  few  experi- 
ments, instead  of  taking  everything  for  granted 
in  copying  from  their  predecessors,  the  cutting  of 
lines  of  force  would  not  be  quite  so  fashionable 
as   it   is. 

A  voltage  is  generated  in  an  armature  wire  only 
when  that  wire  experiences  a  magnetic  variation. 
Ignorant  of  this  fact,  a  few  years  ago  I  made 
several  different  commutatorless  machines.  Some 
were  dynamos  of  the  alternating  type;  the  others 
proved   not  to  be  dynamos. 

In  Mr.  Asher's  proposal  it  does  not  seem  that 
the  wires  would  experience  a  magnetic  variation. 
And  even  if  they  would,  the  resultant  energ>' 
would  necessarily  be  alternating,  for  the  variation 


little  energy  and  having  a  stable  character  com- 
pletely resisting  the  tendenc}'^  to  deteriorate  in 
service  and  show  increased  losses. 

A  peculiar  feature  of  these  large  transformers 
is  the  change  effected  in  them  from  two  to  three- 
phase  and  from  three  to  two-phase  current,  the 
change  being  secured  by  means  of  special  windings 
invented  by  C.  F.  Scott  of  the  Westinghouse  com- 
pany. This  greatly  increases  the  flexibility  of  two 
and  three-phase  methods  of  transmission. 


The  Town  Council  of  Keyser,  W.  Va.,  has  granted 
the  Home  Electric  Light  company  a  lighting  fran- 
chise  for  25  years. 
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Illustrated  Electrical  Patent  Record g2 

The  porcelain  insulator  is  such  a  familiar  and 
widely  extended  device  that  a  recent  decision  of 
Justice  Morris  of  the  United  States  Court  of  Ap- 
peals in  relation  to  the  patentability  of  one  form 
of  it  is  of  general  interest.  The  appeal  was  taken 
by  Howard  P.  Dennison  against  a  decision  of  the 
commissioner  of  patents.  The  technical  questions 
involved  were  the  patentability  of  a  two-part  porce- 
lain insulator  and  the  substitution  of  fusing  for 
cement.     The  alleged  invention  consisted  of  an  in- 
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sulator  formed  of  two  or  more  shells  of  suitable 
insulating  material,  which  are  secured  together  by 
inserting  one  into  the  other  and  then  fusing  them 
so  as  to  form  practically  but  a  single  piece.  The 
insulating  material  employed  was  porcelain,  in 
which,  of  course,  there  was  no  novelty,  and  none 
was  claimed.  An  English  patent  issued  to  Varley 
in  1S61  shows  an  insulating  device  composed  of  two 
shells  or  cups  of  porcelain  secured  together  by 
fixing  one  into  the  other  and  then  connecting  them 
together  by  cement.  The  novelty  claimed  in  the 
case  just  decided  was  the  fusing  of  the  two  cups 
or  shells  instead  of  cementing  them.  But  it  was 
held  that  there  was  no  novelty  in  this  manner  of 
working,  it  being  an  ordinary  process.  It  had  al- 
ready been  testified  in  an  interference  proceding 
connected  with  this  case  and  growing  out  of  it 
that  the  usual  and  ordinary  process  of  connecting 
two  pieces  of  porcelain  is  "either  with  glaze  or 
with  slip."  Slip  is  potter's  clay  in  a  very  liquid  state, 
and  glaze  is  nothing  but  glass.  Connecting  with 
glaze  is  [using.  And  on  these  grounds  the  judge 
held  that  there  was  a  failure  to  demonstrate  any 
patentable  novelty  in  connecting  two  pieces  of 
porcelain  by  fusing  them  instead  of  joining  them 
by  cement.         


American  manufacturers  should  not  jump  to  the 
conclusion  that  Great  Britain  and  Germany  are 
decadent  because  of  the  self-fiageilation  so  liber- 
ally administered  in  those  countries  by  industrial 
writers  and  others  who  "view  with  alarm,"  as  our 
American  platform-builders  say,  the  inroads  of 
American  manufactured  products.  Self-examina- 
tion so  keen  and  searching  as  that  shown  by  the  en- 
lightened publicists  of  those  countries  is  not  a 
sign  of  decadence,  but  quite  the  reverse.  In  Eng- 
land, especially,  there  has  been  a  sense  of  false 
security,  but.  once  this  is  effectually  dispelled,  the 
manufacturers  of  that  country  may  be  relied  upon 
to  make  strenuous  efforts  to  regain  at  least  a 
portion  of  the  ground  they  have  lost.  Germany, 
too,  owing  to  its  thorough  technical  education, 
must  be  reckoned  with.  Let  us  not,  in  our  turn, 
be  flattered  into  any  self-deception  by  the  flutter 
among  our  competitors  caused  by  our  recent  suc- 
cesses. We  must  follow  up  and  extend  our  export 
trade  in  manufactures  with  intelligent,  painstaking 
persistence,  studying  foreign  markets  and  business 
methods,  learning  foreign  languages  and  estab- 
lishing depots  and  routes  for  traveling  salesmen. 
Above  all,  the  quality  of  American  machinery  and 
apparatus  must  not  be  suft'ered  to  deteriorate;  we 
must  not  relax  our  efforts  to  enhance  the  worth 
of  the  product  while  cheapening  the  cost  of  pro- 
duction. A  recent  issue  of  a  British  trade  journal 
contained  a  paragraph  to  the  effect  that  a  Scotch- 
man who  had  invented  a  mechanical  device  com- 
plained to  a  friend  that  he  could  not  dispose  of 
it,  although  it  was  an  excellent  thing;  whereupon 
the  other  ingenious  Scotchman  advised  him  to 
advertise  it  as  "the  latest  American  invention," 
which  he  did,  effecting  a  sale  in  a  short  time  and 
at  a  good  profit.  Let  us  continue  to  deserve  this 
reputation,  remembering  that  our  active  over-sea 
competitors  are  far  from  abandoning  the  field  and 
are  now  profiting  by  some  reverses  to  approximate 
American  enterprise  and  methods  by  careful  and 
systematic  study. 


The  right  of  electric-light  companies  to  lower 
arc  lamps  in  the  streets  for  trimming  has  been  tri- 
umphantly upheld  in  the  state  of  New  York  after 
a  lower  court  had  held  adversely.  The  principle 
was  involved  in  the  case  of  Smalley  against  the 
Yonkers  Electric  Light  and  Power  company,  and 
the  Second  Appellate  Division  of  the  Supreme 
Court  of  New  York  has  reversed  the  judgment 
which  the  trial  term  rendered  in  favor  of  the 
plaintiff,  who,  while  riding  a  bicycle  on  one  of  the 
streets  of  Yonkers,  came  into  collision  with  one 
of  the  electric  lamps  of  the  defendant,  which  had 
been  or  was  being  lowered  for  the  purpose  of 
cleaning  and  supplying  new  carbons.  The  rule  is 
well  established,  says  the  court,  that  there  is  no 
presumption  of  negligence,  and  that  to  justify  the 
submission  of  that  question  to  the  jury  there  must 
be  more  than  a  mere  surmise  that  there  may  have 
been  negligence  on  the  part  of  the  defendant.  Like- 
wise, it  is  equally  well  settled  that  a  judge  will  not 
be  justified  in  leaving  a  case  to  the  jury  when  the 
plaintiff's    evidence   is   equally  consistent   with    the 
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absence  as  with  the  existence  of  negligence  in  the 
defendant.  Tried  by  this  test,  the  court  holds  that 
the  plaintiff  gave  no  evidence  which  even  tended 
to  show  that  there  was  any  negligence  on  the  part 
of  the  defendant.  There  is  no  doubt,  it  declares, 
that  the  defendant  had  a  right,  through  its  servants 
and  employes,  to  maintain  the  electric-light  plant 
and  to  clean  and  replenish  the  lamps  upon  the 
streets  in  the  manner  testified  to  by  its  witnesses, 
and  the  mere  fact  that  the  plaintiff  came  into  col- 
lision with  one  of  the  lamps  while  being  lowered 
for  the  purpose  of  putting  the  lamp  in  trim  raised 
no  presumption  of  negligence.  He  must  prove 
something  which  warranted  the  inference  of  negli- 
gence, and  not  leave  his  case  upon  facts  just  as 
consistent  with  care  and  prudence  as  with  the  op- 
posite. The  evidence  made  no  suggestion  that  the 
lamp  was  not  lowered  in  the  ordinary  manner  or 
that  there  was  any  conduct  on  the  part  of  the  de- 
fendant's servant  which  was  in  itself  negligent,  and 
the  submission  of  its  negligence  to  the  jury,  the 
court  says,  permitted  that  body  to  surmise  that 
there  might  have  been  negligence  where  no  negli- 
gence had  been  proved,  and  this  was  error. 


For  several  years  the  surface  street-railway  com- 
panies of  Chicago  have  been  desirous  of  replacing 
their  cable  equipments  by  the  overhead-trolley  sys- 
tem. Their  campaign  of  education,  directed  to  this 
end,  has  been  renewed  of  late.  President  Hamil- 
ton of  the  Chicago  City  company  says:  "I  do  not 
intend  to  cease  my  efforts  for  the  passage  of  ordi- 
nances that  will  allow  us  to  take  up  our  cable  tracks 
and  substitute  electricity.  The  change  will  cost  us 
some  millions  of  dollars,  but  I  know  that  the  future 
will  justify  the  expenditure."  President  Roach  is 
equally  emphatic;  "The  cable  as  a  motive  power 
for  street-car  service  is  fast  on  its  way  to  oblivion, 
and  in  a  few  years  will  be  unknown  in  Chicago." 
The  city  authorities  have  no  particular  love  for 
the  cable  system,  but  are  loth  to  permit  the  over- 
head wires  in  the  dov/ntown  streets.  They  suggest 
the  electric-conduit  system,  but  at  this  the  railway 
magnates  shake  their  heads  and  murmur  "Impos- 
sible!" The  outcome  of  these  differences  of  opin- 
ion is  difficult  to  foresee,  but  it  is  likely  that  the 
cable  will  be  superseded  in  a  few  years  in  any 
event. 

In  New  York  the  situation  is  different,  and  yet 
the  Metropolitan  company  and  its  patrons  are  not 
without  their  own  troubles.  New  Yorkers  have 
cable  roads  and  also  the  conduit  electric  system, 
but  only  upon  important  trunk  lines.  In  the 
year  that  ended  with  last  June  the  Metropolitan 
Street  Railway  company  ran  9,812,000  horse-car 
miles  in  New  York  city.  This  was  but  800,000 
miles  less  than  the  total  service  of  the  cable  cars 
and  it  was  40  per  cent,  of  the  total  service  of  the 
electric  cars.  This  covered  the  working  of  the 
Metropolitan  system  alone  and  did  not  take  in  the 
lines  of  the  Third  avenue  system,  now  owned  and 
worked  by  the  Metropolitan  company.  If  the 
horse-car  lines  could  have  been  operated  at  the 
car-mile  cost  of  the  electric  service,  the  company 
would  have  saved  $568,000,  or  four  per  cent,  on 
$14,200,000.  But,  says  the  New  York  Times,  in 
discussing  the  situation,  "the  overhead  trolley  is 
out  of  the  question,  and  the  underground  construc- 
tion is  so  expensive  that  many  of  the  minor  lines 
would  not  earn  interest  after  maintenance  and 
working  are  provided  for."  Furthermore,  the 
important  lines  along  the  river  fronts  lie  so  low 
that  the  conduits  would  occasionally  be  flooded. 
Thus,  the  "slow,  dirty  and  even  squalid"  horse 
cars  are  still  an  important  factor  in  the  trans- 
portation problem  in  New  York.  In  Chicago  the 
overhead  trolley,  so  airily  dismissed  in  New  York 
as  "out  of  the  question,"  is  used  on  nearly  all  lines 
outside  of  the  downtown  business  district,  and 
there  are  very  few  horse  cars.  Here,  also,  the 
suburban  service  of  the  steam-railroad  companies 
enters  more  largely  into  the  city  situation  owing 
to  topographical  conditions.  The  Chicago  com- 
panies contend  that  it  is  impracticable  to  operate 
slot  conduits  for  electric-railway  operation  in  this 
city,  owing  to  difficulties  of  drainage;  otherwise, 
it  would  seem  that  the  combination  of  conduit  and 
overhead-trolley  systems  would  be  suitable  for  all 
large  cities,  for  the  objections  to  the  overhead 
wires  on  all  but  the  most  important  and  busy 
streets  are  not  so  conclusive  as  the  New  York 
papers  seem  to   imagine. 
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President   Debell  of  the   Northwestern 
Association. 

Edwin  L.  Debell,  who  was  elected  president  of 
the  Northwestern  Electrical  association  at  the  Mil- 
waukee convention  of  last  month,  is  an  experienced 
and  valuable  member  of  the  association,  having 
served  it  in  several  official  capacities  and  especially 
as  a  member  and  chairman  of  the  legislative  com- 
mittee. He  has  been  a  member  of  the  association 
since  its  organization  and  has  always  taken  a  lively 
interest  in  its  welfare.  It  was  generally  conceded 
that  Mr.  Debell  was  entitled 
to  the  honor,  and  there  was 
no  opposition  to  his  election. 
The  summer  convention  of 
the  association  will  be  held 
this  year  in  Sheboygan,  which 
is  President  Debell's  home 
town,  so  that  he  is  doubly  re- 
membered. 

Mr.    Debell   is   secretary    of 
the   Sheboj-'gan   Light,   Power 
and     Railway     company.     He 
was    born    in     Beaver     Dam. 
E.  L.  DEBELL.  ^^-j^^  January  10.  1863,  and  re- 

ceived a  grammar-school  education.  He  removed  to 
Colorado  in  1S77,  and  from  that  state  went  to  Chi- 
cago in  1879.  In  this  city  he  was  engaged  in  mercan- 
Ule  pursuits  until  18S4  w'hen  he  took  up  his  residence 
in  Sheboygan,  where  he  has  since  lived.  For  six 
years  Mr.  Debell  was  connected  with  a  manufac- 
turing concern,  but  just  10  years  ago  he  became 
manager  of  the  electric-light  company  in  Sheboy- 
gan, and  continued  in  that  position  until  his  com- 
pany was  consolidated  w'ith  the  street-railway  com- 
pany, in  1S95.  Since  that  time  the  subject  of  this 
brief  sketch  has  been  secretary  of  the  united  cor- 
poration. 

Mr.  Debell  was  married  in  1S86,  and  those  who 
had  the  pleasure  of  meeting  Mrs._  Debell  at  the 
Waupaca  convention  of  last  year  can  readily  under- 
stand why  the  new  president  is  so  devoted  to  his 
home. 


Government  Specifications  for   Incan- 
descent Lamps. 

Bids  recently  received  at  the  United  States  engi- 
neer's office  for  incandescent  lamps  were  required 
to  conform  wath  the  following  specifications: 

In  testing  for  candlepower,  the  standard  of  lumi- 
nous intensity  shall  be  the  British  standard  candle. 
The  photometric  test  of  lamps  will  be  made  at 
no  volts,  by  revolving  them  at  not  less  than  200 
revolutions  per  minute  with  axis  vertical  to  obtain 
their  mean  horizontal  intensity,  with  axis  inclined 
45  degrees  to  obtain  their  mean  spherical  inten- 
sity, and  with  axis  inclined  90  degrees  to 
obtain  their  vertical  intensity.  No  lamp,  under 
thse  conditions,  shall  show  less  than  15  candle- 
power  nor  more  than  17.5  candlepower  mean 
horizontal,  nor  less  than  13  candlepow^er  mean 
spherical,  nor  less  than  lo-candlepower  vertical 
intensity.  Filaments  must  be  properly  placed  in 
the  middle  of  the  bulbs,  and  must  not  droop 
when  turned  horizontal  during  any  portion  oi 
their  life.  Anchored  filaments  w'ill  not  be  con- 
sidered. Bulbs  must  be  uniform  in  shape  and  size, 
of  molded  lead  glass,  or  equal,  and  free  from  defect. 
Tipless  bulbs  are  preferred.  The  letters  U.  S.  shall 
be  etched  upon  each  bulb  in  such  a  manner  that 
thev  cannot  be  removed.  The  Edison  pattern  short 
base  will  be  furnished.  Bases  will  be  of  good  qual- 
ity, firmly  and  accurately  secured  to  the  bulbs. 
The  buttons  wull  be  of  porcelain  or  other  damp- 
proof  material,  and  the  interstices  must  be  thor- 
oughly filled  and  covered  with  shellac.  All  lamps 
must  have  a  satisfactory  vacuum.  When  tested  on 
an  induction  coil  delivering  one-half-inch  spark, 
the  vacuum  should  show  no  glow  in  the  lamp. 
Lamps  failing  to  meet  the  requirements  of  these 
specifications  will  be  rejected,  and  the  failure  of 
10  per  cent,  of  any  lot  will  be  sufficient  cause  for 
the  rejection  of  the  entire  lot.  Each  bidder  will 
submit  with  his  bid  a  sample  of  the  lamp  he  pro- 
poses to  furnish,  together  with  description  and  guar- 
anty of  its  power  and  durability. 


Changes  in  Muskegon. 

Three  new  corporations,  the  Muskegon  Traction 
company,  with  a  capital  of  $150,000,  the  Muskegon 
Lighting  company,  capitalized  at  $100,000,  and  the 
Cit>'  Gas  company,  capitalized  at  $100,000,  have 
been  organized  at  Muskegon,  Mich.,  to  succeed  to 
the  ownership  of  the  street-railway,  'electric-light 
and  gas  properties,  the  controlling  interest  of  which 
v.-as  recently  acquired  by  Liddcn  Flick  and  Theo- 
dore S.  Barber  of  Wilkesbarre.  Pa.  The  following- 
named  gentlemen  are  officers  of  each  of  the  three 
companies:  President.  Liddon  Flick:  vice-presi- 
dent, F.  A.  Nims;  secretary,  D.  D.  Erwin;  treas- 
urer. J.  T.  Howden.  These  gentlemen,  with  excep- 
tion of  Mr.  Erwin,  together  w^ith  Mr.  Barber  and 
L.  Kanitz  of  Muskegon,  are  the  directors  of  each 
company.     Later    the    three    corporations    will    be 


consolidated  into  a  single  one,  to  be  known  as  the 
Muskegon  Traction  and  Lighting  company,  with 
a  capital  of  $500,000.  About  $150,000  in  improve- 
ments will  be  expended  on  the  properties,  includ- 
ing the  consolidation  of  the  electric-railway  and 
electric-lighting   plants. 


Electric-light  Men  Discuss  Gasoline 
Lamps. 

.■\t  the  recent  Milwaukee  convention  of  the 
Northwestern  Electrical  association  a  communica- 
tion w-as  read  from  an  Ohio  company,  asking  for 
information  as  to  the  best  manner  in  which  to 
meet  the  competition  resulting  from  the  installa- 
tion of  gasoline  arc  lamps.  This  inquiry  elicited 
a  prolonged  discussion,  in  which  many  of  the  mem- 
bers participated.  It  developed  that  several  o( 
the  western  cities  had  experimented  with  varied 
success  with  gasoline  street-lighting  systems.  In 
some  places  a  single  Welsbach  burner  was  used, 
while  in  other  localities  five  burners  were  used  in 
a  group,  the  manner  of  mounting  the  lamps  being 
somewhat  similar  to  that  of  electric  arc  lamps. 
Similar  gasoline  lamps  were  also  used  for  interior 
lighting,  in  stores,  halls,  etc.,  and  in  some  cases 
the  gasoline  w-as  piped  to  the  lamps  by  small 
tubes.  The  lamps  had  to  be  started  with  a  blow 
torch,  or  some  such  device,  and  when  they  were 
used  for  interior  lighting  the  smell  of  the  gasoline 
was  very  noticeable. 

B.  H.  Strong  of  Baraboo,  Wis.,  said  that  about 
30  of  the  lamps  had  been  placed  in  his  city  in  the 
outskirts  where  it  would  not  pay  the  electric-light 
company  to  place  arc  lights.  He  spoke  of  the  ob- 
jectionable features  of  the  lamps  and  their  short 
life,  adding  that  he  was  not  w^orried  over  the  com- 
petition. In  several  places  where  gasoline  or 
acet3dene  systems  had  been  adopted  by  individuals, 
fires  and  accidents  had  occurred,  resulting  in  the 
replacing  of  electric  lights.  H.  J.  Gille  of  St.  Paul 
spoke  of  the  importance  of  meeting  the  competi- 
tion, and  mentioned  that  the  Kern  burner  was  a 
recent  type  of  gasoline  lamp  that  was  being  pushed 
very  hard.  Sheboygan  had  had  a  little  experience 
with  gasoline  lamps,  according  to  E.  L.  Debell.  but 
he  thought  that  the  electric-light  or  gas  people 
would  have  very  little,  if  anything,  to  fear  from 
them,  unless  some  radical  improvements  are  made 
in  their  construction  and  operation.  In  speakmg 
of  the  objetcionable  features  of  the  lamps,  he  laid 
stress  on  the  danger  from  explosion  from  the 
gasoline  after  it  was  heated,  the  disagreeable  smell 
and   the  bother  in  lighting  it. 

S.  B.  Livermore  of  Winona,  Minn.,  called  at- 
tention to  the  fact  that  while  the  insurance  laws 
require  a  merchant  who  deals  in  gasoline  to  keep 
his  bulk  gasoline  outside  the  building,  no  prohibi- 
tion is  made  or  increase  of  insurance  demanded 
from  those  who  use  gasoline  lamps,  "although  with 
some  of  those  lamps  every  20  or  30  feet  a  half- 
gallon  of  gasoline  is  used,  the  gasoline  being 
drawn  through  thin  copper  tubing  used  for  feed 
pipes."  In  Waupaca,  Wis.,  I.  P.  Lord  stated  that 
an  experimental  gasoline  plant  had  been  installed, 
and  that  after  running  three  nights  it  exploded. 
The  electric-lighting  business  had  been  first-rate 
ever  since.  George  Cutter  said  that  gasoline 
Welsbach  lamps  were  being  manufactured  by  the 
thousand  in  Chicago,  and  he  thought  the  competi- 
tion W'orthy  of  the  attention  of  electric-light  peo- 
ple. G.  L.  Thayer  of  Toledo.  Iowa,  discussed  the 
manufacture  of  gasoline,  and  said  that  it  had  been 
found  impossible  to  get  a  satisfactory  gasoline 
from  the  Wyoming.  California  and  Texas  oils. 
The  eastern  oils  yield  but  10  per  cent,  gasoline, 
and  wnth  the  increase  in  the  use  of  gasoline  the 
price  must  be   necessarily  raised. 

T.  F.  Grover  of  Fond  du  Lac,  Wis.,  referred  to 
the  danger  from  fire  resulting  from  the  use  of 
gasoline,  and  mentioned  some  instances  in  his  own 
experience  where  property  of  the  electric-lighting 
company  had  been  injured  or  destroyed  in  fires  of 
gasoline  origin.  He  urged  more  stringent  insur- 
ance laws  on  gasoline  risks.  Benjamin  Strong  of 
Keithsburg,  111.,  said  that  a  62-candlepower  gaso- 
line lamp  would  run  125  hours  on  about  a  quart  of 
oil.  R.  F.  Kountz  of  Neillsville,  Wis.,  said  that  he 
had  found  by  his  ow-n  experience  that  any  electric- 
light  company  that  furnished  good  service  need 
have  no  fear  of  opposition  by  gasoline,  acetylene 
or  any  other  kind  of  lighting.  The  discussion 
ended  by  the  passage  of  a  motion  which  provided 
for  the  appointment  of  a  committee  of  three  to 
examine  into  and  report  on  the  subject  of  gasoline 
lighting,  either  street  or  comm.ercial,  making  the 
scope  of  the  inquiry  quite  broad,  the  report  to  be 
submitted  at  the  next  summer  meeting. 


SLIGHTLY  INACCURATE. 

A  series  of  experiments  are  being  carried  on 
by  the  Postoffice  telegraph  officials  with  the  object 
of  discovering  whether  platinum  forms  a  good  sub- 
stitute for  copper  in  telegraph  and  telephone 
wires.  Platinum  costs  ;£i30  per  ton,  and  copper 
may  be  obtained  at  from  £So  to  £90  per  ton,  and 
its  greater  lightness  renders  it  cheaper  to  use,  and 
its  conductivity  is  nearly  as  good  as  that  of  the 
more  expensive  metal.  The  tests  have  established 
the  fact  that  the  life  of  a  platinum  wire  is  shorter 
than  that  of  a  copper  wire,  as  it  is  more  susceptible 
to  atmospheric  action.  The  tests  were  carried  out 
by  setting  up  a  five-mile  length  of  platinum  wire 
near  Hanley,  a  neighborhood  in  which  the  at- 
mosphere is  heavily  charged  with  sulphurous  va- 
pors. It  has  been  practically  decided  not  to  use 
platinum  wire  unless  some  means  can  be  found 
to   toughen    it. — London   Daily   Mail. 


At  a  North  Country  council  meeting  the  elec- 
tricity estimates  were  being  discussed,  one  subject 
being  "Feeder  Cables  and  Potential  Wires."  A 
councilor  asked  the  question.  "What  does  po- 
tential mean?"  Not  one  of  the  electricity  com- 
mittee felt  called  upon  to  answer  the  query  on 
personal  knowledge,  relates  the  Electrical  Engineer 
of  London,  and  so  a  message  was  instantly  sent 
to  the  clerks,  which  caused  consternation  in  their 
ranks.  Not  one  could-  answ-er  the  momentous 
question,  when  a  happy  thought  struck  one  of  their 
number — consult  a  dictionary.  This  was  done,  and 
the  meaning  of  potential  w'ires  was  given  to  the 
council  as  "Powerful  wires,  or  wires  existing  in 
possibility,  not  in  act." 


The  follow^ing  bit  of  advice  is  found  in  the  Dun- 
kirk (Ind.)  Star,  credited  to  an  exchange:  Peo- 
ple do  not  despise  the  little  pieces  of  carbon  that 
are  found  on  the  street  where  the  electric-light 
trimmers  throw  them  after  supplying  the  arc  lamps 
with  new  carbon.  They  contain  medical  qualities 
that  are  worth  their  weight  in  gold  to  the  un- 
fortunate individual  whose  body  is  racked  with 
rheumatic  pain.  The  broken  pieces  of  carborf  are 
a  great  panacea  for  rheumatism,  and  they  are  per- 
sons who  make  it  a  business  to  gather  them  up 
and  preserve  them  in  the  interest  of  rheumatic 
humanity.  Since  the  fact  became  known  that 
these  pieces  of  carbon  possess  a  virtue  for  curing 
rheumatism,  several  cfares  of  bad  cases  have  been 
made.  Some  people  simply  carry  a  piece  of  the 
carbon  in  their  pocket  as  they  would  a  buckeye,  and 
it  does  the  work.  Others  apply  it  as  closely  as 
possible    to    the    afflicted    part. 


Mr.  Westinghouse   and    the   Nernst 
Lamp. 

In  an  article  in  the  Engineering  Magazine  Mr. 
Walter  M.  McFarland  makes  this  interesting  ref- 
erence to  the  relation  of  Mr.  George  Westing- 
house  to  important  inventions:  "Another  charac- 
teristic of  Mr.  Westinghouse  stands  out  very  promi- 
nently in  connection  with  the  next  great  develop- 
ment in  alternating-current  apparatus,  namely,  his 
willingness  to  examine  promising  schemes  which 
are  presented  to  his  notice,  and  if,  after  careful 
examination,  he  believes  them  of  value,  to  have  no  ' 
hesitation  in  spending  both  time  and  money  in  ex- 
perimentation to  develop  them  and  bring  them  to 
complete  success.  As  is  well  known,  Mr.  Westing- 
house gave  his  help  in  this  way  to  Tesla  in  the  devel- 
opment of  multiphase  apparatus,  and  particularly 
what  is  known  as  the  'induction  motor,'  which  really 
made  the  electrical  transmission  of  power  simple 
and  completely  successful.  In  this  development 
Mr.  Westinghouse's  ow^n  practical  skill  and  sound 
judgment  were  of  great  value.  The  same  thing 
has  occurred  with  a  number  of  other  devices  which, 
although  originated  by  others,  have  been  brought 
to  perfection  by  the  experimental  work  carried  on 
under  the  direction  of  Mr.  Westinghouse  and  at 
his  expense.  A  notable  instance  is  the  Nernst 
lamp,  which  seems  destined  to  create  a  revolution 
in  electric  lighting,  inasmuch  as  by  means  of  this 
lamp  a  given  amount  of  illumination  can  be  secured 
with  less  than  half  the  expenditure  of  current  re- 
quired by  the  best  incandescent  lamps.  When  Mr. 
Westinghouse  secured  control  of  the  Nernst  pat- 
ents for  America  the  basic  principles  of  the  lamp 
were  known,  but  it  was  entirely  a  laboratory  de- 
vice and  anything  but  a  commercial  article.  He 
put  several  of  his  brightest  engineers  and  physicists, 
with  the  assistance  of  a  corps  of  skilled  w-orkmen. 
at  the  problem  of  perfecting  the  details,  and  this 
has  now  been  practically  accomplished,  after  a 
large  expenditure  of  money.  There  could  not  be 
a  better  illustration  of  the  fact  that  the  opinion  so 
often  entertained  about  inventions  is  entirely  er- 
roneous, namely,  that  some  man  by  a  happy  thought, 
or  an  accident,  makes  a  discovery  which  brings 
him  in  a  large  amount  of  money  w^ithout  any  effort 
or  expense.  The  development  of  the  Nernst  lamp 
has  gone  on  for  a  long  time,  has  involved  a  very 
large  expenditure,  and  if  its  commercial  develop- 
ment should  result  in  a  great  reward,  it  will  have 
been    fully    earned." 


The  Electric  Light  company  of  Roseville,  111.,  is 
considering  an  enlargement  of  its  plant  this  spring. 


The  City  Council  of  Greenville.  111.,  has  granted 
a  50-year  franchise  to  U.  S.  DeMoulin  and  W".  Fay 
for  the  erection  of  an  electric-light,  heat  and  power 
plant  in  that  city. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  News  from    the   Northwest. 

The  Minnesota  Electric  Telephone  company  of 
Willmar,  Minn.,  has  been  incorporated.  The  offi- 
cers arc:  President  and  treasurer.  D.  N.  Tallnian 
of  Willmar;  vice-president.  Jacob  L.  Schocht  of 
New  LTm,  Minn.;  secretary,  John  Williams  of  Will- 
mar. President  Tallman  has  secured  a  franchise 
at  Atwater.  Minn.,  for  a  local  exchange,  in  the 
interest  of  the  company. 

The  Merrill  (Wis.)  Telephone  company  declared 
a  dividend  of  $5  a  share  at  its  annual  meeting  re- 
cently. .  ,  ^ 

The  telephone  properties  in  southeastern  iowa 
owned  by  J.  C.  Hubinger  have  become  involved 
with  the  Mississippi  Valley  Telephone  company  of 
Minneapolis  and  St.  Paul.  The  extensive  imnrove- 
ments  recently  made  on  the  exchanges  at  Mus- 
catine, Fort  Madison,  Keokuk  -  and  Burlington 
necessitated  a  large  loan.  To  secure  this,  the  prop- 
erties in  the  four  cities  named  have  been  turned 
over  to  the  Royal  Trust  company  of  Chicago.  The 
trust  companv  will  operate  them,  pending  a  settle- 
ment of  the  difficulties  of  Mr.  Hubinger.  The  re- 
ceiver of  the  Mississippi  Valley  Telephone  company 
.says  the  company  owes  $175,000  in  secured  and 
unsecured  claims. 

The  People's  Telephone  company  of  Superior, 
Wis.,  has  paid  a  tax  of  laVi  cents  on  each  telephone 
in  use  for  one  year,  its  tax  amounting  to  $87.75. 
This  is  the  first  time  a  tax  has  been  paid  in  such 
a  manner. 

The  Fairmont  (Minn.)  Telephone  company  de- 
clared a  dividend  of  10  per  cent,  to  stockholders,  at 
its  recent  annual  meeting. 

The  Northern  Minnesota  Telephone  company 
will  install  a  local  exchange  at  Staples,  Minn.,  as 
soon   as  possible. 

The  Northern  Electric  company  will  make  a 
number  of  changes  and  improvements  to  its  loca 
exchange  at  Ortonville,  Minn.  A  new  switchboard 
will  be  out  in.  ■  ,  1 

A '  local  company  will  put  in  an  exchange  lor 
Clara   Citv.    Minn.,    in   the    spring. 

The  Western  Minnesota  Telephone  company  an- 
nounces that  it  will  make  the  line  from  Hutchinson, 
Minn  .  to  Glencoe  and  from  Glencoe  to  Carver,  a 
metallic  one.  thus  giving  air  all-metallic  connection 
with  Minneapolis. 

The  State  Telephone  and  Telegraph  company 
will  probably  make  its  headquarters  at  Odebolt, 
Iowa  soon,  where  many  improvements  will  be  made. 
The  'comp?ny  plans  to  string  between  100  and  200 
miles   of  wire   this   year.  ,    ^  ,    , 

The  Home  Telephone  company  of  Oskaloosa, 
Iowa  has  arranged  for  extensive  additions  and  im- 
provements to  its  plant.  A  new  switchboard,  with 
1  000  connections,  has  been  ordered,  to  replace  the 
present  board,  which  has  capacity  for  but  600  con- 
nections. ,•    J    ..      lU 

The  Iowa  Telephone  company  has  applied  to  the 
council  of  Davenport,  Iowa,  for  an  extension  of  its 
franchise  for  25  years.  The  company  promises  to 
expend  $150,000  in  the  construction  of  a  new  ex- 
change and  an  underground-conduit  system  in  the 
business  section  within  two  years.  The  company 
is  restringing  wires  in  Sioux  City,  Iowa,  prepara- 
tory to  placing  all  wires  entering  the  exchange 
building  at  the  stockyards  in  a  cable.  It -is  also 
constructing  a  line  from  Burlington,  Iowa,  to  Ot- 

lumwa.  „  ,     ,  ,  -ii 

The  Sheboygan  County  Telephone  exchange  will 
start  work  immediately  on  its  toll  line  from  She- 
boygan, Wis.,  toward  Milwaukee. 

The  Badger  State  Long-distance  Telephone  com- 
pany of  EvansviUe,  Wis.,  will  make  Milwaukee  its 
headquarters    henceforth. 

The  Sunnyside  Co-operative  company,  near  North 
Yakima,  Wash.,  has  just  installed  a  private  ex- 
change, with  19  patrons.  It  extends  for  about  20 
miles.  Those  owning  the  line  contribute  $50  each 
toward  the  original  cost  of  poles,  wires  and  in- 
struments. They  are  under  no  additional  expense, 
as  the  maintenance  is  to  be  kept  up  by  tolls  paid 
from   outsiders. 

The  Lisbon  (Iowa)  Telephone  company  has  made 
a  voluntary  reduction  in  rates  of  25  per  cent.,  the 
change  to  take  effect  March  1st,  the  beginning  of 
the  second  year  of  the  career  of  the  company. 

The  Seattle  Automatic  Telephone  company  has 
been  granted  permission  to  erect  poles  for  its  sys- 
tem in  Seattle,  Wash. 

.\  syndicate  of  Independent  telephone  companies 
of  Iowa  is  after  the  preferred  stock  of  the  Mutual 
Telephone  company  of  Des  Moines.  The  syndicate 
seeks  a  controlling  interest. 

A.  von  Schlegel,  formerly  manager  of  the  con- 
tract (lepartment  of  the  Northwestern  Telephone 
Exchange  company,  has  been  located  at  West  Su- 
perior, Wis.,  where  he  is  manager  of  the  Douglass 
County  Telephone  company.  R. 


Ohio  Telephone  Notes. 

The  Central  Union  Telephone  company  has 
moved  into  its  handsome  new  home  at  Dayton, 
the  building  being  situated  on  Ludlow  street,  be- 
tween Second  and  Third.  The  office  is  on  the 
ground  floor,  where  the  lon.g-distance  booths  are 
also  found.  The  manager's  private  office  and  the 
cashier's  office  are  also  found  on  this  floor.  The 
operating    room    is    on    the    second    floor   and  the 


rear  portion  is  used  by  the  wire  chief.  The  new 
switchboard  is  of  the  latest  pattern  and  is  a  great 
improvement  over  the  old  one  which  had  been 
in  use  for  years.  Light  signals  are  used  instead 
of  the  old  metal  tag.  The  company  has  made  a 
cut  in  price  at  Canton  from  $42  to  $24  for  long- 
distance residence  telephones,  $30  to  $15  for  inde- 
pendent residence  telephones  and  $19  for  all  resi- 
dences and  farm  houses  within  a  radius  of  five 
miles.  It  is  said  the  company  expects  to  add 
1,000  new-  subscribers  within  the  next  year  by  this 
cut.  The  Stark  County  Telephone  compjiny  is  ar- 
ranging to  put  in  a  plant  and  this  cut  probably 
foreshadows  the  fight  which  it  w'lW  encounter  when 
the  plant  is   completed. 

The  Zanesville  Telegraph  and  Telephone  com- 
pany W'ill  begin  at  once  the  construction  of  an 
Independent  plant  in  Zanesvill,e.  The  suit  against 
the  company  has  held  the  matter  in  abeyance  for 
two  years,  but  since  the  Supreme  Court  has  de- 
cided in  favor  of  the  company,  it  will  proceed  to 
finish  its  work.  The  United  States  Telephone 
company  already  has  a  line  there,  so  a  long-dis- 
tance service  will  be  given  as  soon  as  the  local 
plant    is    completed. 

A  test  of  the  use  of  telephone  instruments  over 
telegraph  wires  has  been  made  on  the  Baltimore  and 
Ohio  road  between  Ravenna  and  Kent  in  this  state 
and  the  experiment  has  proved  very  satisfactory. 
Persons  can  talk  over  the  line  with  perfect  ease, 
while  the  telegraph  instruments  are  working  as 
usual,    and    without    interruption. 

Negotiations  are  pending  for  the  establishment 
of  a  telephone  exchange  .it  Worthington,  north 
of  Columbus.  No  conclusion  has  been  reached 
vet.  but  both  of  the  companies  at  Columbus  have 
been  asked  to  make  a  bid  on  the  improvement. 

The  Ashley  Telephone  comi^anv,  Ashley,  has 
been  incorporated,  with  a  capital  of  $6,000,  to 
build  a  local  plant  in  Ashley  and  long-distance 
lines  to  Delaware.  Mount  Gilead  and  Marion.  The 
incorporators  are  W.  Guy  Jones,  B.  W.  Gillfillian, 
L.  P.  Lewis.  George  W.  Canter  and  W.  M.  Hasel- 
tine.  The  first  two  are  well-known  Columbus 
men. 

The  Winona  Central  Telephone  company, 
Winona,  Columbiana  county,  has  been  incor- 
porated, with  a  capital  stock  of  $10,000,  to  operate 
a  plant  in  the  town  and  county.  The  incorporators 
are  J.  C.  Walton,  Joseph  Masters,  Joshua  Branting- 
ham,   M.  L.    Barker  and  others. 

The  Zanesville  Citizens'  Telephone  company, 
Zatiesville,  Ohio,  has  been  incorporated,  with  a 
capital  stock  of  $200,000,  by  Rufus  C.  Burton, 
Moses  M.  Granger,  E.  S.  Grant,  William  C.  Had- 
.shv,^  William  D.  Schults  and  Sherman  M.  Granger 
While  it  is  impossible  at  this  time  to  ascertain  the 
jjurposes  of  the  new  companv.  it  is  probable  that 
it  will  build  a  plant  in  Zanesville  instead  of  the  old 
company  organized  there  two  years  ago. 

In  the  case  of  the  city  of  Zanesville  against  the 
Zanesville  Telegraph  and  Telephone  company, 
which  the  Supreme  Court  took  up  for  a  rehearing 
some  time  aeo.  the  first  decision  has  been  re- 
versed, and  in  the  future  the  probate  courts  of  the 
various  counties  may  locate  positions  for  wii-es 
and  poles  for  such  companies,  and  may  also,  if  the 
authorities  are  correct,  locate  mutes  for  street 
railways,  in  either  case  where  a  Citv  Council  has 
first  refused  to  grant  the  company  so  desiring  to 
construct  a  plant  the  authority  for  doino-  so. 

O.  M.  C. 


NEW  COMPANIES. 


The  N.orthwestern  Telegraph  and  Telephone  com- 
pany of  Carthage,  N.  Y..  has  been  incorporated, 
with  $200,000   capital  stock. 

The  United  Telegraph  and  Telephone  company  of 
Philadelphia  was  recently  incorporated  in  Delaware. 
The  capital  stock  is  $10,000. 

The  Bath  and  Cameron  Telephone  company  has 
been  inco;-porated.  with  headquarters  at  Bath,  Steu- 
ben CoTinty,  N.  Y.  The  directors  are  Albert  Cran- 
dall.  A.  J.  Annabel  and  A.  C.   .^nnabel. 

The  Warrensburg  Telephone  company  of  War- 
rensburg.  111.,  with  a  capital  of  $5,000,  has  been  in- 
corporated by  Mary  P.  B.  Cowen.  G.  A.  Randolph 
and  C.  J.  Tucker,  to  operate  a  telephone  system. 

The  Steuben  County  Telegraph  and  Telephone 
company  of  Bath,  N.  Y.,  has  been  incorporated, 
with  a  capital  of  $2,000.  The  following  directors 
are  named:  J.  H.  Bowlby  and  W.  D.  Carroll.  Bath; 
D.   F.  Ward.   Savonia. 

The  Subscribers'  Telegraph  and  Telephone  com- 
pany of  Watervliet.  .Mbany  county,  N.  Y.,  has  been 
incorporated  for  $15,000.  The  directors  are  D.  S. 
Johnston  and  J.  E.  MacLean  of  Cohoes  and  S.  J. 
Cavanaugh  of  Watervliet. 

The  American  Telephone  and  Telegraph  com- 
pany of  North  Carolina,  with  ample  capital  to  carry 
on  a  general  telegraph  and  telephone  business  in 
the  state,  has  been  organized,  with  headquarters  at 
Raleigh.     A.    B.  Andrews  of  Raleigh  is  interested. 

The  Mount  Pulaski  Telephone  and  Electric  com- 
pany of  Mount  Pulaski,  111.,  has  been  incorporated, 
with  a  capital  of  $5,000,  to  conduct  a  telephone 
business  and  furnish  light,  heat  and  power.  The 
incorporators  arc  J.  W.  Collins,  H.  S.  Bekemeyer 
and  George  H.  Hubbard. 


Death  of  E.  M.  Jackson. 

Mr.  Ellis  Milne  Jackson,  superintendent  of  con- 
struction and  maintenance  for  the  Central  Union 
Telephone  company  of  Chicago,  died  of  Bright's 
disease  in  San  Rafael,  Cal.,  on  January  23d.  He 
was  first  taken  with  the  disease  last  May,  and  went 
to  California  in  September  with  his  wife  and  littl'e 
daughter,  in  the  hope  of  regaining  his  health.  Mr. 
Jackson  was  born  3S  years  ago  in  the  Isle  of  Man 
and  spent  the  early  years  of  his  life  in  Milwaukee. 
For  many  years  he  was  connected  with  licensed 
telephone  companies  of  the  American  Bell  Tele- 
phone company  and  was  recognized  as  one  of  the 
leading  authorities  in  underground-conduit  con- 
struction and  telephone-circuit  distribution.  About 
1886  he  entered  the  service  of  the  Chicago  Tele- 
phone company,  where  he  did  considerable  under- 
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ground  work.  He  was  next  employed  by  the 
Pacific  and  Sunset  Telephone  companies  of  Cali- 
fornia, with  headquarters  in  San  Francisco,  and 
while  there  superintended  all  their  early  "under- 
ground construction.  His  connection  with  the 
Central  Union  Telephone  company  began  in  1895. 
He  served  in  various  technical  positions  with  that 
company,  several  promotions  advancing  him  to  the 
position  he  held  at  the  time  of  his  death.  Mr. 
Jackson's  work  was  characterized  by  accuracy, 
good  judgment  and  persistence,  traits  which  helped 
to  make  him  a  master  of  his  craft.  Prior  to  going 
to  California  Mr.  Jackson  resided  in  Woodlawii  in 
Chicago.  He  is  survived  by  his  wife  and  child, 
four   brothers    and    two    sisters. 


Chicago  Telephone  Company  Increases 
Capitalization. 

At  a  meeting-  of  the  board  of  directors  of  the 
Chicago  Telephone  company  on  January  23d  it 
was  voted  to  issue  $1,000,000  new  stock  in  April. 
The  stock  will  be  delivered  April  8th  at  par  to 
shareholders  of  record  on  March  27th.  This  will 
make  the  stock  outstanding  at  that  time  $8,000,000. 
In  all  probability  another  $1,000,000  will  be  issued 
in  October.  The  proceeds  of  the  sale  of  these  ad- 
ditional shares  will  be  devoted  to  the  payment  for 
extensions  and  improvements  which  the  directors 
have  in  contemplation  and  have  partially  carried  out. 
The  addition  of  this  amount  to  the  capital  will  not 
affect  the  dividend  rate.  The  directors  re-elected 
the  old  officers  and  added  Arthur  D.  Wheeler  to  the 
list  as  second  vice-president.  The  officers  now  are 
as  follows:  President,  John  M.  Clark;  first  vice- 
president.  Byron  L.  Smith;  second  vice-president. 
Arthur  D.  Wheeler;  secretary  and  treasurer,  C.  E. 
Mosley;  auditor,  George  W.  Hutchinson;  execu- 
tive committee,  J.  Russell  Jones,  Robert  T.  Lin- 
coln and  Byron  L.   Smith. 


Telephone  Valuations  in  IVIichigan. 

In  the  forthcoming  report  of  Professor  M.  E. 
Cooley,  appraiser  of  the  Michigan  State  Tax  Com- 
mission, the  data  on  the  total  valuation  of  tele- 
phone property  in  the  state  have  been  practically 
completed.  There  are  64  telephone  companies  in 
the  state,  and  the  total  cost  of  reproduction  of  their 
existing  properties  woidd  be  very  nearly  $6,300,000. 
The  present  value  of  these  properties  is  said  to  be 
almost  exactly  $5,250,000.  To  make  this  total  the 
property  of  the  Michigan  Telephone  company  fur- 
nishes by  far  the  greater  proportion.  This  com- 
pany, with  its  big  Detroit  exchange  and  other 
exchanges  in  nearly  every  city  in  the  state,  is  said 
to  be  only  $50,000  short  of  having  a  cost  of  re- 
production value  of  $5,000,000.  The  present  value 
of  the  property  is  said  to  be  about  $4,200,000.  The 
average  local  exchange  in  the  smaller  cities  of  the 
state  costs  to  construct,  according  to  the  report, 
about  $20,000,  so  the  entire  60  or  more  of  them 
represent  but  little  more  than  $1,000,000  in  actual 
value   to-day. 
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Swedish  Telephone  Concessions    in 
Russia. 

The  Russian  government  recently  asked  for 
tenders  for  the  telephone  concessions  in  the  cities 
of  St.  Petersburg,  Moscow,  Odessa,  Warsaw  and 
Riga.  Grants  for  operating  the  systems  at  Mos- 
cow and  Warsaw  have  been  given  to  Swedish 
companies,  at  the  head  of  \vhich  is  H.  T.  Ceder- 
gren.  director  of  the  Stockholm  General  Tele- 
phone company.  This  gentleman,  in  an  interview 
in  the  London  Electrician,  makes  a  number  of  in- 
teresting statements,  as  follows: 

In  the  Russian  cities  named  the  well-known 
American  Bell  Telephone  company,  or,  rather,  the 
European  branch  at  Antwerp,  has  hitherto  held 
the  concessions,  which  were  granted  for  20  years, 
to  expire  on  November  i,  1901;  and  the  present 
competition  has  been  held  in  order  to  settle  the 
concessions  for  a  period  of  iS  years  from  that 
date,  the  competition  having  been  the  keener  as 
the  Russian  towns  still  offer  a  wide  field  for  tele- 
phonic operations,  the  use  of  the  telephone  not 
having  advanced  appreciably  during  the  working 
hv  the  present  concession  holders.  In  St.  Peters- 
burg, for  instance,  there  are  only  27  subscribers 
per  lo.oco  inhabitants,  as  against  no  less  than  900 
in  Stockholm  to  the  same  number  of  persons.  En 
passant  it  may  be  mentioned  that  Stockholm  in  this 
respect  takes'  first  place  by  a  lona:  way  over  the 
principal  cities  of  the  world.  San  Francisco  coming 
nearest,  but  with  only  485  apparatus  per  10.000 
inhabitants,  then  Berlin  with  21S.  New  York  with 
150  Chica2:o  with  100.  Paris  with  74.  London 
with  only  47.  and  St.  Petersburg  (as  stated)  with 
only  27  per  10,000. 

The  cause  of  the  very  limited  use  of  the  tele- 
phone in  Russia  is  chiefly  that  the  Hnes  are  old- 
fashioned,  single  overhead  ones,  and  because  the 
subscription  is  rather  high,  viz.:  In  St.  Petersburg. 
Warsaw  and  Moscow.  250  rubles  ($128.75).  ^nd  in 
Riga  and  Odessa.  150  rubles  C$7/.25)  a  year  per 
noparatus.  One  of  the  conditions  in  the  conces- 
sions of  the  Bell  company  was  that  on  their  ex- 
piration the  plants,  etc..  should  revert  to  the 
Russian  state,  and  all  these,  which  the  new  con- 
cessionaires have  to  take  over,  have  been  valued  at 
1.000.600   rubles   ($515,000). 

Besides  the  conditions  respecting  the  taking  over 
of  the  old  Bell  installations,  and  one  granting 
three  years  only  from  November  ist  next  year  for 
the  reconstruction  of  the  systems,  there  Avere 
others  in  the  concessions  prepared  by  the  Chief 
Russian  Post  and  Telegraph  .\dministration,  as. 
for  instance,  insistence  uoon  the  new  systems  an- 
swering all  modern  requirements,  the  lines  to  be 
subterranean,  most  improved  apoaratus  only  to  be 
used,  and  others.  The  concessions  were  eranted 
for  18  years,  when  the  Russian  state  would  have 
the  privilege  of  taking  over  the  systems,  and  the 
price  of  redemption  should  be  fixed  by  arbitrators 
appointed  by  each  party.  Evenr'thing  w-as  thus  fixed 
by  the  state,  so  that  the  only  bone  of  contention  wa*^ 
reallv  the  price  of  the  annual  subscriotion.  As  regards 
the  latter,  it  was  stated  that  it  should  anply  to  trans- 
verse apoaratus.  with  a  small  advance  for  apparatus 
frequently  used  and  a  slight  reduction  for  tho=;e 
less  in  use.  whilst  'the  subscriotion  w^as  to  apply 
to  all  apparatus  within  three  kilometers  from  the 
central  station,  but  for  loneer  distances  there 
should  be  an  extra  charge.  The  Western  Electric 
company  of  Chicago  was  a  tenderer  of  bids  in  all 
the  cities. 

As  an  illustration  of  the  extent  of  the  businesses 
concerned  may  be  mentioned  that  the  Swedi=;h  es- 
fimate=:  forming  the  basis  for  their  tenders  fix  the 
cost  of  the  installations  in  St.  Petersburg  at  16.- 
Ton.ocokr.  ($4.475. 600").  in  Moscow  at  I5.d.oo.oookr. 
Cthc  number  of  subscribers  in  each  city  beinsr  es- 
timated at  20.000).  in  Warsaw  (10.000  subscriber=;"l 
at  6.800.000  kr..  and  in  Riga  and  Odessa  (6.000  sub- 
scribers each)  at  j^ooo.ooo  kr.  per  town.  These  esti- 
mates poply  to  the  whole  time  of  concession — 18 
years — irrespective  of  the  cost  of  the  sites  for  the 
new  central  stations  reauired. 

A=;  already  stated,  the  two  Swedish  comoanles 
tendered  for  two  cities,  viz..  for  Mo=:cow  with  70 
rubles  CS40.68)  per  aoparatus.  and  for  Warsaw  with 
rtq  ruble=;  (S35.54).  In  addition  a  tender  was  made 
for  St.  Petersburg,  but  the  municipal  council  there 
tendered  lower  with  SS  rubles,  but.  as  it  is  con- 
sidered that  this  figure  is  far  too  low  for  an  efTect- 
•ive  service,  it  maj-  be  rejected,  and  the  Swedish 
tender,  which  stands  next,  may  be  accepted.  In 
Odessa  the  Raftalovitch  firm  obtained  the  con- 
tract with  j8  rubles,  and  in  Riga.  Rucker  &  Co.. 
with  57  rubles- 


Telephone,  Telegraph  and  Cable  Com- 
pany's Finances. 

On  January  21st  the  Telephone,  Telegraph  and 
Cable  company  of  New  York  issued  a  circular, 
signed  by  President  W.  J.  Latta,  from  which  the 
following    statements    are    taken : 

The  debts  of  the  company,  which  were  incurred 
in  the  purchase  of  a  large  block  of  stock  of  the 
Erie  Telegraph  and  Telephone  company,  have 
been  liquidated,  imtil  now  they  amount  to  but 
$370,000.  This  sum,  represented  by  several  notes, 
is  due  and  payable,  part  on  February  ist  and  the 
balance  on  March  i,  1901.  In  addition  thereto  there 
is  due  to  your  subsidiary  companies  for  labor  and 
material  expended  on  construction,  which  will 
carry  them  to  March  1st  of  this  year,  $75,000. 
With  these  paid  there  will  be  in  the  treasury  of 
your  company,  free  and  clear,  $2,100,000  par  value 
Erie  Telegraph  and  Telephone  company  and  stocks 
and  other  securities  of  companies  controlled  by 
this  company  of  a  par  value  of  $2,289,966.63.  which 
have  cost  your  company  $844,366.17.  There  are 
also  due  and  payable  assessments  in  arrears 
amounting  to  $1,164,817.50.  which,  when  paid,  will 
be  used  to  liquidate  the  above  floating  debt,  leav- 
ing a  cash  balance  in  your  treasury  of  $710,817.50, 
besides  the  assets  above  noted. 

Your  directors  are  of  the  opinion  that  the  best 
interests  of  the  company  require  the  prompt  pay- 
ment of  all  assessments  now  in  arrears  to  the 
end  that  the  company  miay  be  put  into  posses- 
sion of  funds  to  meet  its  obligations.  With  this 
done  a  plan  will  be  laid  before  you  by  which 
the  present  stock  will  be  made  full  paid  with  all 
future  liability  eliminated.  At  the  same  time  some 
definite  programme  will  be  determined  upon  by 
which  the  company  as  thus  recapitalized  may  pur- 
sue the  lines  originally  laid  out  for  it. 

These  matters  are  now  in  the  hands  of  a  special 
committee,  consisting  of  five  stockholders,  not  di- 
rectors, and  two  directors,  a^  follows:  Randal  Mor- 
gan. Frank  A.  Cutting,  James  Moses.  William  H. 
Butler.  Frank  M.  Kellev,  Frank  Tilford  and  Henry 
R.  Wilson. 

Pending  certain  investigations  now  being  con- 
ducted under  the  direction  of  the  committee,  no 
permanent  plan  can  be  laid  before  you.  but  it  is 
thought  that  one  will  be  ready  for  submission  to 
you  on  or  before  the  date  of  the  annual  meeting. 

The  annual  meeting  of  the  company  is  to  be  held 
on    February   12th'. 


Michigan 


Independent 
Association. 


Telephone 


The  Michlg-an  Independent  Teleohone  associa- 
tion will  hold  its  annual  meeting  in  Lansing  on 
February-  6th.  Among  the  subjects  to  be  discussed 
at  the  meeting  are  the  provision  of  means  whereby 
the  Independent  companies  in  the  state  will  be 
mutually  benefited  and  the  advisabilit}''  of  having 
a  law  passed  establishinig  a  low  uniform  rental  for 
telephones  for  cities  of  a  certain  size,  the  amount 
to  varv  with  the  amount  of  telephone-^  in  use. 
J.  B.  Ware,  secretary  of  the  Citizens*  Telenhone 
comoany  of  Grand  Rapids,  is  president  of  the 
Michigan   association. 


Independent  Growth  in  Michigan. 

The  Citizens'  Telephone  company  of  Grand 
Rapids,  Mich.,  now  has  exchanges  at  Lansing, 
Traverse  City  and  Holland,  has  an  interest  in  the 
Muskegon  exchange  and  owns  the  toll  lines  con- 
necting these  exchanges.  Upon  these  toll  lines 
are  over  20  smaller  exchanges,  including  Vermont- 
ville.  Nashville.  Middleville,  Hastings,  Zeeland. 
Rockford.  ^  Cedar  Springs,  Newaygo,  'Fremont. 
Manton  and  Lowell.  Besides  these,  there  are  Reed 
City,  Cadillac.  Frankfort,  Howard  City.  Sparta. 
Charlotte.  Saranac.  Belding  and  many  smaller  ex- 
changes with  w^hich  the  company  has  intimate 
connection,  though  not  owning  them.  The  Citi- 
zens' company  owns  6,980  telephones  and  about 
1,800  miles  of  toll  circuits.  It  connects  with  231 
exchanges  and  toll  stations  within  50  miles  of 
Grand  Rapids,  140  of  which  cannot  be  reached  by 
an}"-  other  system.  At  a  recent  meeting  of  the 
Citizens'  Telephone  compau}'^  in  Muskegon,  a 
semi-annual  cash  dividend  of  four  per  cent,  was 
declared.  J.  B.  Ware,  secretary  of  the  Grand  Rap- 
ids and  Muskegon  companies,  has  been  quoted  as 
saying: 

"The  business  is  growing,  and  we  are  get- 
ting in  better  shape  all  the  time.  The  prospects 
are  we  will  continue  to  grow.  The  other  Inde- 
pendent companies  in  the  state  are  growing  the 
same  way.  There  has  been  no  failure  of  any  of 
the  Independent  companies.  Every  one  has  pros- 
pered. Around  Detroit,  where  a  year  ago  a  great 
many  of  the  Independent  companies  sold  out. 
within  the  last  11  months  12  or  15  new  companies 
have-  been  organized.  There  are  now  copper  cir- 
cuits all  over  Michigan,  and  Muskegon  people  can 
talk  to  Saginaw  and  get  as  good  service  as  it  is 
possible  to  give  anybody.  Exchanges  have  been 
built  in  a  number  of  towns  which  heretofore  have 
not  had  telephone  service.  The  service  will  be 
developed  more  than  ever  in  the  spring." 

It  is  thought  that  an  Independent  exchange  is 
certain  to  be  built  in  Detroit  this  year,  3,000  con- 
tracts for  telephones  having  been  secured  there  In 
the  last  few  davs. 


In  the  annual  report  of  the  Texas  Railroad  Com- 
mission, recently  filed,  there  are  a  number  of  legis- 
lative recommendations,  the  most  important  of 
which  is  that  a  law  be  passed  by  the  legislature  at 
the  coming  session  giving  the  railroad  commission 
the  power  to  regulate  the  rates  and  charges  of 
all  telegraph  and  telephone  companies  doing  busi- 
ness in  Texas  and  compelling  all  such  companies 
to  maintain  general  offices  in  that  state. 


GENERAL  TELEPHONE  NEWS. 

The  Cuba  Telephone  company  of  Cuba,  Allegany 
County.  N.  Y.,  has  been  incorporated,  with  a  capital 
stock  of  $12,000.  The  directors  are  Charles  Richer, 
Clarence  Richer  and   G.    H.    Richer  of  Cuba. 

The  T.  A'.  Marshall  Telephone  company  of  Keiths- 
burg,  111.,  has  been  incorporated  for  $50,000,  to 
operate  a  telephone  system.  The  incorporators  are 
Tom  A.  Marshall,  Frederick  P.  Burgett  and  David 
Adelsdorf. 

The  Puiteney  Telephone  company  has  been  or- 
ganized, with  the  following-named  officers:  Presi- 
dent, J.  M.  Hall;  vice-president.  W.  A.  Prentiss: 
secretary  and  treasurer,  H.  L.  Brush.  It  is  pro- 
posed to  build  a  telephone  line  between  Puiteney 
and   Hammondsport. 

A  new  telephone  system  for  Honolulu  is  being 
promoted  by  John  C.  Carrington  of  Omaha.  Neb. 
He  requires  250  subscribers,  of  whom  150  have 
been  secured,  witli  a  prospect  of  obtaining  the  other 
100.  The  automatic  call-board  system  is  the  one 
proposed. 

The  Utah  Home  Telephone  company  is  asking 
the  City  Councils  of  Salt  Lake  City  and  Ogden, 
Utah,  lor  franchises  to  install  telephone  plants 
in  those  cities.  E.  W.  Hammer,  late  with  the 
Chicago  Rheostat  compan3\  is  looking  after  the 
company's  interests  in  Chicago. 

The  Northern  Indiana  and  Southern  Michigan 
Telephone  companj',  with  $50,000  capital,  has  been 
organized  in  Lagrange.  Ind.,  for  the  purpose  of 
securing  a  number  of  short  lines  in  the  two  states 
named  and  Ohio  for  through  communication  be- 
tween Toledo.  Detroit  and  intermediate  cities  and 
Chicago,  so  as  to  compete  with  the  American  Bell 
company. 

At  the  recent  annual  meeting  of  the  stockholders 
of  the  Wood  County  Telephone  company  of  Grand 
Rapids,  Wis.,  the  capital  stock  was  increased  to 
$18,000.  The  following-named  officers  were  elected: 
President,  A.  L.  Fontain;  secretary.  G.  W.  Paulus; 
treasurer,  F.  E.  Kellner.  and  sreneral  manager.  C. 
M.  Dougharty.  It  is  probable  that  the  Grand 
Rapids  exchange  will  be  made  full-metallic.  A 
400-capacity  switchboard  will   be  added  at  once. 

A  bill  has  been  introduced  in  the  Illinois  state 
Senate  placing  restrictions  on  telephone  companies 
operating  in  the  state.  It  prohibits  the  erection  of 
poles  or  stringing  of  wires  in  territory  outside  of 
cities,  towns  and  villages  except  by  permission  of 
the  county  boards,  and  inside  of  cities  by  permis- 
sion of  the  corporate  authorities.  It  also  provides 
for  the  forfeiture  of  the  franchise  of  a  company 
refusing  to  transmit  a  message  tendered  b\-  another 
company  in  the  same  business. 

-  A  new  kind  of  telephone  thief  has  made  his  ap- 
pearance in  New  York  city.  Several  telephone 
desk  instruments  have  been  taken  recently  by  two 
men  who,  it  is  said,  look  like  honest  working- 
men,  such  as  would  be  employed  by  a  telephone 
company.  The  men  walk  into  an  office,  unhook 
the  receiver,  talk  to  an  imaginary  "Central,"  then 
slip  the  connection,  take  the  telenhone  from  its 
table  and  carry  it  away  ''for  repair."  Neither  they 
nor  the    telephone    come    back. 

S.  M.  Strong,  manager  of  the  Ashtabula  Tele- 
phone company  of  Ashtabula.  Ohio,  has  resigned,  to 
accept  a  position  as  superintendent  of  the  People's 
Telephone  comoany  of  Akron.  Ohio.  The  Ashta- 
bula exchange  has  grown  from  135  to  750  subscrib- 
ers imder  Mr.  Strong's  efficient  management.  In 
his  new  position  he  will  have  supervision  over  the 
mechanical  department  of  the  exchanges  at  Bar- 
berton  and  Cuyahoga  Falls,  which  are  auxiliary  to 
the  Akron  exchange.  Fred  G.  Frese  is  general 
manager   of  the   People's  Telephone  company. 

There  is  a  possibility  that  three  companies  ma^- 
soon  be  competing  for  the  telephone  business  of 
Bath,  N.  Y.  At  a  recent  meeting  of  the  Board  of 
Trustees  the  application  of  the  Bath  Telephone 
company  for  a  franchise  was  presented.  Action 
was  deferred.  Early  in  the  month  the  Steuben 
County  Telephone  company  was  granted  a  fran- 
chise. The  Bell  Telephone  company  is  at  present 
doing  business  in  the  village.  Some  opposition 
to  the  grant  of  the  franchise  to  the  new  company 
Has  developed  among  business  men.  because  if  a 
new  system  Is  installed  they  will  be  obliged  to 
put  in  additional  instruments  to  accommodate  cus- 
tomers: yet  they  will  require  Bell  telephones  in 
order   to    secure    long-distance   service. 

Incorporation  papers  were  taken  out  in  Albany. 
N.  Y..  on  January  23d  by  a  large  telephone  com- 
pany, to  be  known  as  the  Atlantic  Telephone  com- 
pany. The  company,  which  is  capitalized  at  $5,- 
000,000,  proposes  to  maintain  a  telephone  system 
connecting  New  York  city,  Albany,  Syracuse,  Roch- 
ester, Buffalo  and  all  the  cities  and  villages  along 
the  route,  and  to  connect  these  places  with  other 
municipalities  in  the  United  States  and  Canada. 
The  capital  stock  is  divided  into  .so.ooo  shares  at 
the  par  value  of  $100  each.  The  following-named 
gentlemen  are  mentioned  as  directors  of  the  com- 
pany: William  H.  Stayton  of  Yonkers.  John  A.  J. 
Campbell.  Charles  B.  Reid.  Arthur  B.  Lafar  and 
James  F.  Shaw  of  New  York  city.  George  H.  Mann 
of  Brooklyn  and  Warren  L.  Sawyer  of  Nyack. 
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Synchronous  Converters." 

Bv    W.    E.    GOLDSBOROUGH. 

Part  I. 

In  the  practice  of  his  profession  the  electrical 
engineer  is  constantly  facing  radical  amplifications 
of  the  one-time  limitations  oi  his  field  for  work. 
To  those  of  us  whose  daily  occupation  is  largely 
confined  to  the  successful  commercial  management 
of  electrical  enterprises,  the  business  details  con- 
nected with  which  tax  our  attention,  these  chang- 
ing conditions  are  often  perplexing,  while  their 
multiplicity  reduces  rather  than  stimulates  our  cu- 
riosity regarding  them.  In  this,  as  in  other  fields, 
however,  fortune  favors  us.  Time  attacks  the  "in- 
vincible formula;"  in  which  our  seers  clothe  their 
theories,  and  gradually  intricacies  unfold  until  com- 
paratively simple  illustrations  suffice  to  make  clear 
seemingly  complex  phenomena. 

This  paper  treats  of  one  of  the  most  useful  elec- 
trical devices  that  the  end  of  the  century  lias  placed 
at  the  disposal  of  the  engineer,  and  I  trust  the 
paper  may  in  some  measure  extend  your  apprecia- 
tion of  the   worth  of  the   device. 

The  synchronous  converter  is  the  chief  exponent 
of  a  type  of  machine  that  embodies  a  greater  num- 
ber of  the  principles  underlying  the  design  and 
construction  of  dynamo-electric  machinery  than 
any  other  apparatus  used  in  the  development 
and  distribution  of  electric  power.  And  yet,  it  is 
in  many  respects  a  wonderfully  simple  machine. 
The  direct-current  dynamo  has  been  in  use,  rela- 
tively, for  so  long  a  time,  and  we  have  become  so 
familiar  with  it,  that  it  is  no  longer  regarded  as 
a  complicated  mechanism.  In  the  same  way  the 
alternator  is  so  frequently  met  with  that  it  has 
become  a  well  understood  part  of  station  equip- 
ment. In  fact,  the  direct  and  alternating-current 
dynamos  have  been  partners  from  the  first,  and  we 
instinctively  associate  them  together.  But  who 
does  not  look  with  interest  at  the  modern  "rotary" 
or  synchronous   converter? 

The  combination  of  the  direct  and  alternating- 
current  machines  into  a  single  unit  has  resulted 
in  the  production  of  a  marvelously  ingenious  de- 
vice, and  made  the  link  between  the  two  great 
divisions  of  electric  power  distribution.  It  is  a 
machine  which,  when  belt-driven,  develops  either 
direct  or  alternating-current  power,  either  sepa- 
rately or  simultaneously.  Under  these  conditions, 
it  will  fulfill  the  functions  of  either  a  direct-current 
generator,  an  alternating-current  generator  or  a 
double-current  generator. 

If,  on  the  other  hand,  it  is  operated  electrically 
from  a  source  of  direct-current  power,  it  can  be 
used  either  to  develop  mechanical  power  as  a  shunt 
motor  or  as  a  source  of  alternating-current  power. 
In  the  latter  case,  the  machine  is  frequently  called 
an  "inverted-rotary." 

And,  finally,  the  machine  can  be  operated  from 
an  alternating-current  source  of  power,  either  as  a 
synchronous  motor  developing  mechanical  energy, 
or  as  a  producer  of  direct-current  electrical  energy. 
The  last-mentioned  arrangement  is  the  most  com- 
mon condition  of  operation  of  the  machine,  and 
when  so  used  it  is  known  as  a  "rotary"  or  a  syn- 
chronous converter. 

The  synchronous  converter  is  then,  properly 
speaking,  a  device  for  converting  alternating  into 
direct-current  power. 

In  view  of  the  fact  that  practically  all  electrical 
rotating  machinery  is  now  equipped  with  a  dis- 
triubted  coil  form  of  winding,  the  statement  is 
not  surprising  that  any  direct-current,  constant- 
potential  generator  can  be  changed  into  a  syn- 
chronous converter  by  suitably  tapping  the  arma- 
ture coils  and  leading  the  taps  out  to  collector 
rings.  Or,  that  any  alternator  having  a  distributed 
winding  can  be  made  into  a  "rotary"  by  suitably 
tapping  the  junction  terminals  of  adjacent  arma- 
ture coils  and  connecting  them  to  a  suitable  com- 
mutator. In  designing  a  synchronous  converter,  the 
latter  practice  is  substantially  what  is  followed, 
with  the  result  of  producing  a  machine  suited  to 
the  limitations  imposed  by  frequency  considera- 
tions, as  well  as  to  the  other  factors  governing  the 
conversion  of  power. 

To  gain  an  insight  into  the  theory  of  the  working 
of  these  machines,  let  us  for  a  moment  consider 
■  the  working  conditions  in  direct-current  generators 
and  motors.  If  a  shunt  dynamo  is  operated  with 
a  given  field  excitation  and  at  a  given  speed,  a 
given  electromotive  force  is  maintained  at  the 
brushes  for  any  specified  condition  of  loading. 
If  the  same  field  excitation  is  given  to  the  ma- 
chine, and  the  same  electromotive  force  im- 
pressed at  its  brushes,  the  machine  will  operate  as 
a  motor;  and  the  direction  of  its  armature  rotation, 
the  strength  of  its  armature  current  and  the  power 
it  develops  will  be  the  same,  assuming  100  per 
cent,  efficiency.  But.  although  the  armature  cur- 
rents in  the  machine  in  the  two  cases  will  have  the 
same  intensity,  they  will  flow  through  the  arma- 
ture  conductors   in   opposite    directions. 

Now,  consider  the  case  of  an  alternator.  With  a 
given  excitation,  speed  and  load,  the  machine  will 
develop  a  definite  voltage  when  driven  as  a  gen- 
erator of  alternating-current  energy.  If,  however, 
the  machine  is  driven  electrically,  with  the  same 
field  excitation,  the  same  direction  of  rotation,  the 
same  speed  and  the  same  impressed  voltage,  it 
will  develop  an  amount  of  mechanical  energy  that 
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is  exactly  equal  to  the  electrical  energy  previously 
developed,  but  the  direction  of  the  flow  of  current 
in  the  armature  at  corresponding  instants  of  time 
will  be  opposite  in  the  motor  to  what  it  was  in  the 
generator.  Of  course,  for  the  moment,  we  are 
neglecting  all  losses  inherent  to  the  machine,  and 
considering  that  it  has  an  efficiency  of  100  per 
cent.,  and  that  the  line  constants  are  such  as  to 
reduce  the  operating  constants  to  electrically  the 
same  terms. 

That  is,  if  the  machine  has  an  (assumed)  effi- 
ciency of  100  per  cent.,  other  things  being  equal, 
it  develops  as  a  synchronous  motor  an  amount 
of  mechanical  energy  that  is  equal  to  the  electrical 
energy  it  develops  when  operated  as  a  generator; 
but  the  current  flowing  in  the  armature  windings 
is   reversed   in   the  two  cases. 

It  may  be  generally  stated,  then,  that  if  constant 
field  excitation  and  constant  direction  of  armature 
rotation  be  maintained,  the  flow  of  current  in 
the  armature  of  any  electric  machine  when  used 
as  a  generator  is  opposed  to  the  flow  of  current 
in  the  armature  when  the  machine  is  used  as  a 
motor. 

If  we  consider  a  machine  having  two  independent 
direct-current  windings  on  its  armature,  the  termi- 
nals of  the  coils  of  which  are  brought  to  separate 
commutators  (a  commutator  being  placed  at  each 
end  of  the  armature  body),  we  have  a  combination 
that  is  known  as  a  dynamotor.  Every  other  slot  in 
the  armature  core  contains  the  conductors  of  the 
first  winding,  and  the  intermediate  slots  the  con- 
ductors of  the  second  winding. 

If  the  first  winding  is  adjusted  for  iio-volt  work 
at  90  amperes,  and  the  second  winding  for  220- 
volt  working,  it  is  possible  to  draw  45  amperes  at 
220  volts  from  the  second  winding,  if  the  first  wind- 
ing is  connected  to  iio-volt  power  mains.  In  other 
words,  assuming  100  per  cent,  efficiency  still,  the 
machine  operating  as  a  motor  from  the  no-volt 
mains  de\elops  the  same  amount  of  power  in  its 
second  or  generator  winding  that  it  absorbs  in  its 
first  or  motor  winding,  but  at  an  increased  voltage.' 
The  current  in  the  second  winding  will,  however,  be 
flowing  in  a  direction  along  the  slots  that  is  op- 
posite to  the  direction  of  the  current  in  the  con- 
ductors of  the  first  winding.  Such  a  machine  is  a 
transformer  or  converter  of  direct  currents,  as  it 
transforms  the  direct  current  to  a  higher  voltage, 
and  thereby  performs  the  function  that,  in  alternat- 
ing-current working,  is  characteristic  of  the  static 
transformer. 

Attention  has  been  called  to  the  fact  that  prac- 
tically the  same  form  of  distributed  coil  winding 
is  now^  used  for  both  alternating  and  direct-current 
armatures.  When  all  of  the  junction  points  of  ad- 
jacent coils  are  brought  down  to  commutator  bars, 
the  winding  suffices  for  a  direct-current  generator. 
When  only  the  junction  points  under  the  centers 
of  the  poles  (for  a  given  position  of  the  armature) 
are  brought  down  (those  under  the  [N]  poles 
being  connected  to  one  collector  ring,  and  those 
under  the  [S]  poles  being  connected  to  another), 
the  winding  suffices  for  an  (single-phase)  alternat- 
ing-current generator. 

From  the  dynamotor  just  considered,  the  com- 
mutators can  be  removed  and  collector  rings  sub- 
stituted, with  suitable  taps  connecting  the  two  sets 
of  collector  rings  to  evenly  spaced  coil  junction 
points  on  the  first  and  second  armature  windings  re- 
spectively. A  machine  results  which,  when  connected 
to  an  alternating-current  circuit  (of  proper  fre- 
quency), can  be  made  to  operate  as  a  synchronous 
motor,  developing  in  the  second  winding  alternat- 
ing-current power  to  the  same  amount,  but  of 
double  the  voltage.  Here.  then,  we  have  an  un- 
usual type  of  alternating-current  step-up  trans- 
former. The  transformation  differs  from  that  which 
takes  place  in  the  static  transformer  essentially, 
simply  in  that  the  core  over  which  the  coils  are 
wound  rotates.  The  first  winding  is  the  primary, 
the  second  the  secondary,  and  in  these  wind- 
ings, as  in  the  windings  of  the  static  transformer, 
the  currents  in  the  primary  and  secondar.v  flow 
in  opposite  directions.  This  machine  has  no  place 
in  commercial  development,  as  the  static  trans- 
former performs  all  the  functions  of  which  it  is 
capable  better  and  cheaper,  but  the  machine  is 
worth  considering  as  a  link  in  the  chain  of  our 
discussion. 

Now,  let  us  go  back  and  consider  a  further 
modification  of  the  dynamotor.  Suppose  it  were 
wound  with  two  identical  direct-current  windings. 
Then,  as  the  first  winding  is  exactly  like  the  second 
winding,  the  voltage  at  each  commutator  would  be 
no  volts,  and  the  ratio  of  transformation  between 
the  two  ends  of  the  machine  would  be  unity.  Cur- 
rents of  equal  intensity  would  flow  through  con- 
ductors of  equal  section  in  the  two  armatures,  and 
all  magnetic  clfects  due  to  the  currents  in  one 
winding  would  be  completely  annulled  by  the  cur- 
rents in  the  other  winding.  The  armature  would 
simply  spin  in  its  bearings,  giving  out  to  one 
circuit  what  it  took  from  another,  as  long  as  its 
efficiency  was  maintained  at  the  assumed  value  of 
100  per  cent. 

An  alternating  double-current  armature  corre- 
sponding to  the  above  would  transform  its  energy 
at  the  same  unit  ratio,  and  could  be  operated  as 
free  from  all  reactions  of  armature  currents  upon 
its  fields,  the  currents  in  the  first  and  second 
windings  in  this  instance  also  completely  annulling 
one  another's  magnetic  effects. 
Now,  let  us   make  another  change.    Take  from 


the  armature  body  one  of  the  two  identical  direct- 
current  armature  windings,  and  replace  it  by  one 
of  the  two  identical  alternating-current  armature 
windings  of  the  machine  just  considered.  If  the 
resulting  machine  is  supplied  w'ith  alternating- 
current  power  at  78  volts,  it  can  be  operated  as  a 
synchronous  motor;  and  from  the  second  or  direct- 
current  winding,  direct-current  energy  can  Ibe 
drawn  at  a  voltage  of  no  volts.  As  by  our  pre- 
vious assumptions  the  machine  develops  and  de- 
livers 10  kilowatts  of  power,  the  alternating  current 
will  have  to  have  a  value  at  least  as  great  as  128 
amperes,  to  produce  the  required  90  direct-current 
amperes.  This  machine,  which  we  may  call  a 
"synchronous  dynamotor,"  is  but  one  step  re- 
moved from  the  synchronous  converter.  As  it  has 
two  independent  windings,  there  is  no  electrical 
contact  between  the  two  systems.  Alternating- 
current  power  is  supplied  and  direct-current  power 
delivered,  and  the  net  effect  of  the  currents  is  that 
they  flow  in  opposite  directions  through  the  con- 
ductors of  their  respective  windings.  As  the  al- 
ternating currents  vary  in  intensity  from  zero  to 
maximum  values,  while  the  direct  currents  are  to 
all  intents  and  purposes  constant,  we  have  the  con- 
dition of  a  fluctuating  quantity  opposite  to  a  con- 
stant quantity.  Therefore,  at  any  given  instant,  the 
net  magnetizing  effect  of  the  armature  currents 
may  or  may  not  be  zero,  according  as  instantaneous 
values  of  the  alternating  currents  are  equal  to,  or 
are  less,  or  are  greater  than,  the  direct  currents; 
but  the  average  magnetizing  effect  of  the  working 
component  of  the  alternating  current  is  exactly 
balanced  by  the  magnetizing  effect  of  the  direct 
current.  When,  therefore,  a  converter  of  this 
double-windin.g  type  is  adjusted  to  maximum 
economic  working,  the  armature  exerts  practically 
no  influence  upon  the  magnetic  conditions  existing 
in  the  field  circuit. 

So  far  we  have  assumed  an  efficiency  of  100 
per  cent,  for  the  several  machines  considered;  an 
assumption  which,  ttnfortunately.  can  never  be  real- 
ized. The  "synchronous  dynamotor"  discussed  in 
the  last  paragraoh  has  its  defects,  in  spite  of  all 
assumptions.  When  running  free  and  without  load, 
the  power  required  to  overcome  the  hysteresis  and 
eddy  currents  of  the  armature  core  and  the  ex- 
citing energy  required  by  the  field  winding  are  the 
chief  losses.  As  the  load  comes  on  the  machine  at 
the  direct-current  side,  greater  and  greater  cur- 
rents flow  in  the  double  windings,  and  to  the  no- 
load  losses  must  be  added  at  full  load  the  copper 
losses  of  both  the  first  (or  alternating)  and  the 
second  (or  direct-current)  armature  windings. , 

In  a  set  consisting  of  an  independent  syn- 
chronous motor  and  a  direct-current  generator 
mounted  on  the  same  base  and  directly  connected, 
we  have  to  contend  with  a  field  copper  loss,  a 
friction  loss,  and  an  armature  copper  loss  in  each 
machine.  In  a  synchronous  dynamotor,  the  field 
copper  loss,  the  friction  loss  and  the  core  loss  are 
reduced,  but  the  armature  copper  losses  remain 
the  same  as  in  the  case  of  the  two  independent 
machines.  Now,  if  we  could  get  along  with  one 
winding  on  the  synchronous-dynamotor  armature, 
confining  both  the  alternating  and  the  direct  cur- 
rents to  one  winding,  a  great  gain  would  be  ef- 
fected. The  direct  and  alternating  currents  would 
be  flowing  in  opposite  directions  in  common  con- 
ductors, and  tend  to  annul  one  another.  Such  an 
arrangement  would  entirely  remove  the  copper  loss 
of  one  winding  and  greatly  reduce  the  copper  loss 
of  the  other. 

The  synchronous  converter  is  the  machine  in 
which  this  principle  is  carried  out.  The  junction 
points  of  the  coils  of  the  distributed  winding  on 
the  armature  of  a  synchronous  motor  (whether  it 
be  a  single-phase,  a  two-phase  or  a  three-phase 
machine  matters  not),  are  tapped  and  connected  to 
the  bars  of  a  commutator.  As  a  matter  of  con- 
venience, the  collector  rings  are  usually  placed  at 
one  end  of  the  armature  body  and  the  commutator 
at  the  other.  This  is  the  only  modification  com- 
monly made  in  the  machine.  It  is  then  speeded 
up  and  brought  into  synchronism  with  the  supply 
circuit  in  the  same  manner  as  before  the  comrnu- 
tator  connections  were  added.  Instead  of  loading 
the  machine  mechanically,  however,  the  load  is  ap- 
plied by  taking  off  direct-current  power  from  the 
commutator.  Since  there  is  but  one  winding  on 
the  armature,  the  direct  currents  are  drawn  from 
the  same  winding  to  which  the  alternating  currents 
are  supplied.  In  a  measure  it  is  true  that  the  al- 
ternating current  never  enters  the  winding  of  the 
machine  at  all.  A  large  part  of  it  never  does,  but 
flows  directly  into  the  direct-current  mains,  since 
twice  in  every  oscillation  of  the  alternating  cur- 
rent the  direct  current  entirely  neutralizes  the  al- 
ternating current  in  the  windings.  Outside  of  the 
armature  windings,  however,  the  direct  and  alter- 
nating currents  at  these  times  are  flowing  in  the 
same  direction.  What  current  there  is  flowing  in 
the  armature  winding  is  made  up  of  the  differences 
in  the  instantaneous  values  of  the  (constant)  direct 
and  (variable)  alternating  currents  in  the  various 
armature   conductors. 

The  reduction  of  the  average  current  intensity 
in  the  armature  conductors  greatly  reduces  the 
dimensions  of  a  machine  for  a  given  capacity  below 
what  is  required  for  either  an  ordinary  synchronous 
motor  or  direct-current  dynamo  of  similar  capacity. 
This  is  a  matter  of  considerable  importance,  and 
a  feature  not  to  be  overlooked. 
[To  he  contimted.l 
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National  Multiple  Alternating  Enclosed- 
arc  Lamp. 

The  National  Arc  Lamp  company  of  Lorain, 
Ohio,  has  recently  placed  on  the  market  a  new 
enclosed-arc  lamp  which  employs  a  novel  type 
of  carbon-feeding  mechanism  and  embraces  several 
radical  changes  in  the  mechanical  construction. 
The  company's  adoption  of  this  mechanism  for 
multiple  alternating-current  circuits  eliminates  the 
necessity  of  choke  coils  (the  operating  coils  fur- 
nishing the  necessary  reactance),  springs  or  moving 
iron  parts  and  their  attendant  diihculties,  and 
allows  the  maintenance  of  an  exceptionally  high- 
voltage  arc  with  a  low  amperage  consumption.  A 
simple  description  of  this  principle  is  as  follows: 

It  has  been  demonstrated  that  a  single  convolu- 
tion of  conducting  material  surrounding  an  iron 
core  through  which  is  passing  an  electrical  current 
will  have  a  movement  or  tendency  of  movement 
toward  the  center  of  the  iron  core;  in  other  words,  it 
will  move  to  that  position  around  a  core  where  it 


FIG.     I.       NATIONAL     MULTIPLE     ALTERNATING    ENCLOSED- 
ARC    LAMP. — SOLENOID. 

will  have  an  equal  amount  of  iron  on  each  side  to 
conduct  the  magnetism  produced  by  it.  Two  or 
more  of  these  turns  will  increase  the  strength  of 
effort,  the  ratio  being  in  direct  proportion  to  the 
ampere  turns.  Considering  a  solenoid,  as  in  Fig.  i, 
l,A)  (A')  being  an  iron  core  and  (B)  (B')  consisting 
of  nine  turns  of  insulated,  flexible  wire,  (X)  is  the 
central  convolution,  surrounding  the  core  at  (C). 
The  flow  of  current  from  (B)  to  (B')  would  cause 
the  convolutions  (H),  (G),  (F)  and  (E)  and  (H'), 
(C),  (F')  and  (E')  to  move  toward  the  convolution 
(X).  which,  being  in  the  center  of  the  core,  would 
have  no  movement,  but  would  increase  the  power 
of  the  rest  of  the  turns  by  increasing  the  magnetism 
in  the  iron  core.  Now,  suppose  the  convolutions 
tX),  (E').  (F'),  (G')  and  (H')  to  be  held  stationary 
w^ith  reference  to  the  core,  and  (H),  (G),  (F)  and 
(E)  to  be  bound  together  so  as  to  obtain  their 
combined  effort.  Pass  the  current  as  before  from 
(B)  to  (B'),  and  the  result  will  be  the  movement 
of  the  section  consisting  of  (H),  -(G),  (F)  and  (E) 


FIG.    2.       NATIONAL    MULTIPLE     ALTERNATING     ENCLOSED- 
ARC    LAMP. 

toward  the  stationary  portion  consisting  of  (X). 
I'E'),  (F'),  (G')  and  (H').  Two  different  forces  thus 
w'ork  in  harmony — the  movement  of  a  coil  toward 
the  center  of  its  core,  as  just  shown,  and  the  at- 
traction of  two  coils  tovv'ard  each  other  regardless 
of  the  core.  This  has  been  appropriately  termed 
the  "divided-coil"  principle,  and  seems  to  allow  of 
the  use  of  a  power  heretofore  lost  in  previous  types 
of  electromagnets. 

In  its  application  to  the  regulating  mechanism 
of  the  National  arc  lamps  (Fig.  2)  two  divided  coils 
are  used,  the  moving  sections  (B)  (B)  being  se- 
curely fastened  to  the  opposite  ends  of  the  centrally 
pivoted  rocker  (H),  to  one  end  of  which  the  carbon- 
lifting  device  (F)  is  attached.  The  coils  and  carbon 
circuits  are  in  series,  so  that  fluctuations  of  the  arc 
resistance  act  directly  upon  the  regulating  coils. 
With  no  current  passing  through  the  lamp,  the 
moving  sections  of  coils  (B)  (B)  are  receded  from 
their  respective  stationary  portions  (A)  (A)  by  the 
w^eight  of  the  upper  carbon,   carbon-holder,  clutch 
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and  dash-pot  plunger.  Upon  the  admission  of  cur- 
rent, the  moving-coil  sections  move  toward  the 
center  of  the  cores  (C)  (C),  aided  by  the  mutual 
attraction  of  the  divided  sections  and  separating  the 
carbons. 

As  the  arc  resistance  increases  from  carbon  con- 
sumption or  other  causes,  the  moving  coils  recede, 
'";.^M.nmg  the  distance  between  carbons.  A  very 
interesting  feature  of  this  device  is  that  the  power 
or  pull  of  the  coils  is  the  same  over  their  entire 
length  of  travel,  a  result  which  has  long  been 
sought,  and  the  great  advantage  will  be  readily 
understood  from  the  claim  made,  that  the  lamp 
is  absolutely  independent  of  voltage  fluctuations. 
An  increase  of  from  20  volts  around  the  arc  up 
to  100  will  cause  a  current  fluctuation  of  less  than 
one-half  ampere. 

Another  radical  difference  lies  in  the  method  of 
securing  coils  to  the  frame.  This  lamp  has  its 
stationary  coils  bolted  solidly-  to  the  frame,  al- 
lowing of  no  vibration  whatever,  thereby  securing 
an  alternating  mechanism  which  is  noiseless,  the 
only  perceptible  noise  being  a  slight  arc  hum,  and 
that  on  the  higher  frequencies  only.  Another  nov- 
elty, the  value  of  which  will  be  readily  understood 
by  those  familiar  with  alternating-current  lamps,  is 
that  the  amount  of  iron  in  the  coils  does  not  change, 
as  in  a  mechanism  using  a  solenoid  with  a  movable- 
iron  core,  so  that  the  reactance  varies  only  with  the 
strength  of  current  flow.    * 

The  manufacturer  asserts  that  the  following  re- 
sults are  obtainable  with  the  use  of  this  mechanism 
on  multiple  alternatng-current  circuits:  "Lamps 
can  be  adjusted  to  burn  successfully  with  a  current 
consumption  of  4V2  amperes  with  a  voltage  of  85 
around  the  arc  on  ico-volt  mains,  which  means 
that  one  gets  as  much  light  as  he  formerly  got  with 
lamps  using  from  six  to  seven  amperes  and  a  low- 
arc  voltage-  One  can  operate  100  National  lamps 
with  the  same  transformer  capacity  he  is  now  using 
for  75  lamps.  The  inductive  load  is  greatly  reduced, 
insuring  correct  meter  readings  and  full  voltage 
for  incandescent  lamps  on  the  same  circuit.  A  bet- 
ter dift'used  light  with  the  'moving-arc  shadows' 
reduced  to  a  minimum.  Excellent  results  with  do- 
mestic carbons.  A  saving  of  25  per  cent,  in  trans- 
former, meter  and  copper  bills."  The  company 
states  further  that  while  a  six-ampere,  70-volt  arc 
lamp  uses  420  watts  in  the  arc  and  So  watts  in  the 
mechanism,  making  a  total  of  500  watts,  a  National 
lamp  consumes  3S0  watts  in  the  arc  and  30  watts 
in  the  mechanism,  making  a  total  of  410  watts. 


Smith-Vaile  Direct-acting  Pressure, 
Pump, 

The  accompanying  illustration  shows  one  of  the 
latest  compound  direct-acting  pressure  pumps.  The 
machine  is  one  of  the  largest  of  its  type  built,  and 
will  be  installed  by  the  Columbia  (jold  Mining 
company  of  Oregon,  and  will  be  operated  con- 
densing.    The    pump    was    built    for    mine-station 


SMITH-VAILE    DIRECT-ACTING    PRESSURE    PUMP. 

work,  the  water  end  being  designed  for  a  work- 
ing pressure  of  600  pounds  per  square  inch,  with 
ample  margin  for  safety.  The  valve  seats  are  of 
bronze,  of  a  special  composition  and  type,  setting 
on  steel  seats  and  located  in  individual  chambers, 
easy  of  access.  The  entire  water  end  is  made  of 
a  special  semi-steel  composition.  An  extension 
piece  is  provided,  with  an  adjustable  shoe  for  the 
guidance  and  support  of  the  plunger.  The  water 
plungers  are  of  bronze  and  of  the  trombone  type 
and  packed,  reciprocating  through  deep  glands,  es- 
pecially accessible.  The  entire  end  is  mounted  on 
heavy  cast-iron  foot  pieces.  The  steam  end  is  of 
the  cross-head  tj'pe,  lagged  in  polished  steel. 
Steam  valves  of  the  semi-Corliss  type  are  used, 
the  area  ports  for  the  induction  and  eduction  of 
steam  being  especially  liberal.  The  valve  adjust- 
ment is  on  the  outside.  Special  equalizing  valves 
are  provided,  and  the  rock  stand  supporting  the 
valve  gear  is  located  in  such  a  manner  as  least 
to  interfere  with  the  inspection  of  the  w-orking  parts 
and  to  obviate  any  trouble  due  to  vibration.  The 
cross-heads  are  of  a  special  type,  being  guided 
on  the  lower  tie-rods.  The  manufacturer  of  the 
pump  is  the  Stilwell-Bierce  &  Smith- Vaile  company. 
Dayton,    Ohio. 


Oerlikon-Bullock   Machinery   in  the 
United  States. 

The  interesting  announcement  is  made  by  the 
Bullock  Electric  Manufacturing  company  of  Cin- 
cinnati that  it  is  now  prepared  to  receive  orders 
for  alternating-current  generators  and  motors  of 
any  size.  The  machines  sold  by  the  Bullock  com- 
pany will  not  be  experimental,  inasmuch  as  the 
company  has  purchased  the  designs  of  the  Oerlikon 
company  of  Zurich,  Switzerland.  The  latter  com- 
pany w-as  the  pioneer  in  the  development  of  alter- 
nating-current  machinery   abroad    and  is  to-day  a 
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leader  in  the  field.  The  Bullock  company  states 
that  it  will  use  the  same  care  in  the  construction 
of  its  alternating-current  machinery  as  it  has  in  the 
manufacture  of  its  direct-current  machines,  which 
the  company  has  been  building  for  some  years  and 
which  are  to-day  recognized  as  being  of  high 
grade. 


Electric  Canal  Haulage  in  Belgium. 

Bv  Leon  Gerard. 

Probably  the  most  interesting  example  now  in 
existence  of  electric  haulage  on  canals  is  found  in 
Belgium,  on  the  Charleroi  Canal,  at  Brussels.  The 
canal  is  a  very  narrow  one,  about  50  miles 
long,  and  connects  the  Charleroi  coal  district 
with  the  port  of  Antwerp,  passing  Brussels  on 
the  way.  The  important  Mons  district  is  not  yet 
connected  with  the  sea,  except  through  French 
territory,  and  the  Liege  district  reaches  Antwerp 
through  about  120  miles  of  canal  and  river.  This 
explains  why  British  and  German  coal  compares 
very  favorably  in  price  with  Belgian  coal,  even  at 
Brussels,  which  is  31  miles  distant  from  Antwerp 
by   canal  route. 

It  was,  therefore,  of  great  commercial  importance 
to  connect  Brussels  by  waterway  in  a  more  efficient 
manner  with  the  coal  basin  of  Charleroi,  and  this 
was  done  by  electric  towing  of  the  boats  on  the 
canal.  With  the  old  way  of  towing  the  boats  by 
horses  a  speed  of  i'/4  miles  an  hour  was  obtained, 
but  with  the  electric  system  this  has  been  increased 
to  from  2V2  to  three  miles,  with  no  more  expense 
per  mile  for  the  same  tonnage.  The  cost  is  about 
two  shillings  per  boat  per  mile.  The  boats  have  a 
capacity  of  70  tons,  and  the  annual  traffic  amounts 
to  about  600,000  tons. 

The  haulage  system  on  the  canal  has  been  laid 
out  according  to  the  designs  and  under  the  direc- 
tion of  the  writer,  and  comprises  a  number  of 
small  electric  road  carriages — automobiles  they 
might  be  termed — rated  at  about  five  horsepower, 
which  take  the  places  of  the  horses  previously  used. 
Electric  current  for  the  three-phase  motors  is 
taken  from  overhead  conductors  through  three  sep- 
arate trolleys.  There  are  altogether  eight  overhead 
wires,  the  lowest  three  being  the  trolley  wires  which 
supply  current  at  600  volts;  the  upper  three  are 
feeder  wires  carrying  current  at  6,000  volts,  and  the 
two  intermediate  wires  on  the  small  insulators 
are  for  telephone  service  between  all  the  sub-sta- 
tions along  the  line  and  the  main  power  stations. 
The  sub-stations  are  three  n'iles  apart,  and  each 
contains  a  transformer  outfit  for  bringing  the  volt- 
age down  to  the  6co  mark  for  the  trolley  lines. 

The  whole  50-mile  course  between  Brussels  and 
Charleroi  is  supplied  from  two  generating  stations, 
one  at  Oisquercq,  and  the  other  at  Roux,  the  two 
being  29  miles  apart.  The  Oisquercq  station  con- 
tains three  125-horsepower  Corliss  engines,  driving 
three  Brown-Boveri  three-phase  alternators  at  6,000 
volts  and  10  amperes.  The  arrangements  at  the 
Roux  station  is  similar,  but  the  engines  there  are 
of  325  horsepower  each.  As  that  particular  part 
of  Belgium  is  the  most  thickly  populated  and  also 
the  most  active  in  an  industrial  way,  it  is  not  as- 
tonishing that  the  electric  power  available  from 
these  stations  should  be  applied  to  other  uses 
besides  towing  on  the  canal,  and  we  find,  therefore, 
that  it  serves  for  lighting  purposes  in  many  places, 
and  for  driving  various  sniall  establishments,  oper- 
ating printing  presses,  looms,  forge  bellows,  wood- 
working and  other  machinery.  Indeed,  the  rapidly 
growing  demand  for  current  for  these  secondary 
uses,  as  they  might  be  considered,  was  what 
prompted  the  laying  out  of  the  station  at  Roux 
on  a  larger  scale. 

The  canal  automobiles  work  over  sections  of  vary- 
ing length.  A  motor  tows  its  boat  until  it  meets 
another  one  going  in  the  opposite  direction.  The 
two  do  not  pass  each  other,  but  exchange  tow  lines 
and  retrace  their  routes.  The  driver  has  two 
seats  at  his  disposal,  one  for  each  direction;  con- 
sequently the  motors  have  neither  to  turn  nor  to 
exchange  trolleys.  The  exchanging  of  the  tow 
lines  occupies  about  a  minute. 

The  banks  of  the  canal  are  so  narrow  that  passing 
of  two  motors  would  be  dangerous;  in  fact,  on 
certain  parts  of  the  canal  the  banks  are  in  such 
poor  shape  that,  instead  oi  using  the  motor  car- 
riages mentioned,  electrically  driven  tugboats  have 
to  be  employed.  A  speed  of  between  seven  and 
eight  miles  an  hour  can  be  maintained  by  these 
tugs  without  throwing  the  trolley  off  the  line.  The 
current  is  conveyed  to  the  boat  through  an  insu- 
lated cable  of  three  conductors,  supported  by  the 
boom  on  the  vessel's  mast.  In  towing  two  70-ton 
boats  a  speed  of  about  two  miles  an  hour  is  reached. 
The  S3'Stem  of  the  boom,  of  the  cable  and  the  trol- 
ley is  SO  perfect  that  the  tug  is  entirely  free  to 
turn  around  like  a  steamboat;  it  can  keep  at  a 
distance  of  60  feet  from  the  line,  though  its  mast 
is  only  14  feet  above  the  water.  With  large  tugs 
and  a  suitable  mast  the  distance  from  the  tug  to 
the  line  could  be  increased  up  to  90  feet. — Cassier's 
Magazine. 


The  Cincinnati  Edison  company  has  announced  its 
intention  of  submitting  bids  for  the  public  lighting 
of  Cincinnati  this  spring.  This  will  necessitate  the 
company's  going  into  the  gas  business,  and  it  is 
expected  that  it  will  ask  for  an  amendment  to  its 
charter  granting  it  the  right  to  manufacture  and 
distribute  artificial   gas  and  distribute  natural   gas. 
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Arc-lamp  Standardization.' 

Bv  Harold  Almhkt. 

When  the  arc  lamp  was  first  introduced  and  in- 
stalled in  a  building  or  public  square  people  heard 
of  the  new  light  which  was  destined  to  rival  the 
sun  and  flocked  to  see  it  from  miles  around.  They 
were  very  much  impressed  by  the  terrific  glare,  and 
enterprising  merchants  were  not  slow  to  recognize 
the  attractive  power  of  this  new  light.  Although 
the  cost  was  high,  the  advertising  they  received  in 
return  amply  repaid  them  for  their  outlay.  At 
that  time  little  or  no  attention  was  paid  to  the 
(piantity  or  quality  of  illumination,  and  to  put  an 
itpai  globe  around  the  arc  would  have  been  equiva- 
lent to  putting  your  light  under  a  bushel. 

After  tile  novelty  had  worn  off,  and  with  the  ap- 
pearance of  several  makes  of  lamps  on  the  market, 
the  relative  value  of  each,  as  light  producers,  began 
to  receive  some  attention;  not  very  much,  however, 
as  the  principal  topic  of  discussion  at  that  time 
was  the  advantages  of  the  different  systems,  as 
they  were  then  called.  When  it  became  an  estab- 
lished fact  that  the  arc  light  had  come  to  stay,  and 
that  the  field  was  a  good  one,  a  large  number  of  ex- 
perimenters went  into  the  field  to  improve  both 
lamps  and  generators.  But  this  development, 
which  you  are  all  familiar  with,  is  not  within  the 
scoi)e  of  this  paper. 

The  \arious  scientific  bodies,  both  in  this  coun- 
try and  abroad,  together  with  a  large  number  of 
investigators,  have  given  the  subject  of  arc-lanij) 
standardization  considerable  attention  from  time 
t<i  time,  but  as  yet  no  standard  or  practical  basis 
for  the  comparison  of  the  relative  values  of  the 
tlifferent  lamps  now  on  the  market  has  ever  been 
suggested.  Any  suggestions  that  have  been  made 
have  been  of  so  scientific  a  nature  as  to  put  them 
entirely  out  of  reach  of  the  makeis  and  users,  ex- 
cept those  with  extensive  laboratories  at  their 
command. . 

The  writer  believes  that  what  is  wanted  at  this 
time  is  some  definite  understanding  between  the 
manufacturer  and  user  as  to  what  a  lamp  should 
and  should  not  do. 

The  difficulties  met  W'ith  in  arc-light  photometry 
are  many,  and  if  w'e  compare  the  results  of  dif- 
ferent investigators,  or  even  the  dilTercnt  results 
of  the  same  investigator,  we  find  such  great  dif- 
ferences that  many  have  abandoned  the  idea  of  ob- 
taining anything  like  accurate  information  from 
these  sources.  However,  during  the  last  two  years 
such  improvements  have  been  made  in  apparatus 
and  methods  that  I  feel  safe  in  saying  that  the  re- 
sults from  experienced  investigators  may  be  relied 
upon  within   10  per  cent. 

Professor  Matthews  divides  the  difficulties  met 
with  in  arc-light  photometry  into  two  classes — 
*'those  peculiar  to  the  source"  and  "those  peculiar 
to  the  method,"  Of  the  first  the  most  troublesome 
is  the  continual  wandering  of  the  arc  from  place  to 
place  over  the  tips  of  the  carbons.  Variations  of 
the  luminous  intensity  in  any  given  direction,  taken 
by  the  ordinary  photometer,  are  oftentimes  as  high 
as  200  per  cent.,  due  to  this  cause.  Professor  Mat- 
thews has  reduced  the  error  from  this  source  very 
materially  by  his  "double-mirror  method,"  which 
he  described  in  the  report  of  the  committee  on  arc- 
light  photometry  of  the  National  Electric  Light 
association.  Briefly,  it  consists  of  nothing  more 
than  the  employment  of  two  mirrors  instead  of 
one,  and  in  taking  light  simultaneously  from  op- 
posite sides  of  the  arc  at  the  same  inclination  to 
the  vertical,  both  mirrors  being  capable  of  ready 
adjustment  at  any  angle  in  the  vertical  plane. 

Oi  the  different  light  standards  in  use,  none  is 
j?rob;ibly  more  satisfactory  than  the  Reichsanstalt 
amyl-acetate  lamp,  brought  out  l)y  the  Physika- 
lische  Reichsanstalt  of  Germany.  For  constancy, 
reproductibility  and  ease  of  adjustment,  the  amyl- 
acetate  lamp,  often  called  the  Hefner  lamp,  after 
its  inventor,  von  Hefner-.*\.ltcneck.  far  surpasses 
the  others.  It  is  constructed  of  brass  throughout, 
with  the  exception  of  the  wick  tube,  which  is  made 
of  german  silver,  to  avoid  corrosion  by  the  com- 
bustible, and  for  this  reason  the  parts  and  interior 
are  well  plated.  The  wick  is  moved  up  and  down 
by  a  worni  gear  which  actuates  two  spur  wheels. 
.'\11  the  fittings  are  attached  to  the  top  or  cap  of 
the  lamp,  which  unscrews  from  the  body  or 
bowl  for  filling.  The  lamp  is  provided  with  a  dame 
.gauge  for  adjusting  the  flame  to  an  exact  height 
of  40  millimeters.  At  this  height,  with  the  proper 
wick  and  combustible,  the  lamp  gives  one  Hefner 
unit,  which  is,  as  near  as  we  can  get  at  it.  about 
l.lj  British  candles.  This,  of  course,  con\eys  no 
definite  information  of  its  lumimnis  intensity,  as 
no  one  knows  definitely  what  the  luminous  intensity 
of  the  British  candle  is. 

The  plefner  lamp,  however,  has  been  generally 
adopted  as  a  standard  and  has  received  interna- 
tional sanction.  But.  like  all  the  others,  it  is  not 
free  from  faults.  If  the  height  of  the  flame  is  five 
millimeters  below  standard,  the  light  is  only  85 
per  cent,  of  the  standard.  If  the  flame  is  five 
millimeters  above  standard,  the  light  is  T12  per  cent. 
In  order  to  be  sure  of  your  results,  you  must 
either  test  the  purity  of  your  amyl-acetate  or  else 
purchase  it  from  the  German  c<nnmission.  The 
light  also  varies,  due  to  atmosiiheric  moisture.  It 
has  been  found,  by  Lebenthal,  under  the  best  con- 
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ditions,  to  vary  as  much  as  8.5  per  cent.,  depending 
on  the  season  of  the  year. 

The  amyl-acetate  used  in  these  lamps  for  com- 
mercial purposes  is  derived  from  the  distillation  of 
amyl  alcohol,  obtainerl  from  fusel  oil  with  a  mixture 
of  acetic  and  sulphuric  acids,  or  by  distilling  a  mix- 
ture of  ethyl  alcohol,  sulphuric  acid  and  potassium 
acetate.  It  burns  with  a  fairly  clear  flame,  feebly 
luminous  and  somewhat  reddish  in  color. 

This  brings  us  to  one  of  the  other  serious  difli- 
culties  in  arc-light  photometry,  namely,  comparing 
our  light  with  a  standard  of  a  different  color. 
When  this  is  necessary,  the  results  can  be  little 
better  than  guesswork. 

In  addition  to  the  double-mirror  method  I  men- 
tioned before.  Professor  Matthews  makes  use  of 
a  rotating  sectored  disk  to  reduce  the  error  due 
to  this  source  to  a  minimum.  It  is  also  quite  com- 
inon  to  utilize  secondary  standards  in  tfie  form  of 
incandescent  lamps  burning  above  their  rated  volt- 
age and  derived  in  this  way.  An  incandescent  lam|) 
is  given  a  little  excess  voltage  when  on  the  pho- 
tometer and  then  compared  with  the  primary  stand- 
ard. This  lamp  is  then  put  in  place  of  the  standard 
and  still  another  incandescent  lamp  compared,  giv- 
ing it  a  still  higher  pressure,  and  so  on,  until  the 
last  one  attains  a  color  near  that  of  the  arc,  or  as 
near  as  the  safety  of  the  lamp  will  allow.  These 
lamps  can,  of  course,  oijly  be  burned  for  a  short 
time,  as  they  deteriorate  very  rapidly  when  burned 
at  abnormal  voltage. 

Returning  now  to  the  British  candle,  we  find 
abstracts  of  the  specifications  given  by  the  Metro- 
politan gas  referees  in  the  American  Gas  Light 
Journal.  The  finished  candle  is  10  inches  long  and 
is  0.9  inch  in  diameter  at  the  bottom  and  tapers 
slightly  to  0.8  inch  in  diameter  at  the  top.  The 
wick  should  be  made  of  three  strands  of  cotton 
plaited  together,  each  strand  consisting  oi  18 
threads.  The  strands  should  be  plaited  with  such 
closeness  that,  when  the  wick  is  laid  upon  a  rule 
and  extended  by  a  pull  just  sufficient  to  straighten 
it,  the  number  of  plaits  in  four  inches  should  not 
exceed  34  nor  be  less  than  32.  The  wick  should 
be  steeped  in  a  liquid  made  by  dissolving  one  ounce 
of  crystallized  boracic  acid  in  a  gallon  of  distilled 
water,  to  which  two  ounces  of  liquid  ammonia  have 
been  added.  The  wicks  are  then  pressed  until  most 
of  the  liquid  has  been  removed,  and  dried  at  a  mod- 
erate heat.  Twelve  inches  of  the  wick  thus  made 
should  not  weigh  more  than  6.5  or  less  than  six 
grains.  The  weight  of  ash  remaining  after  the 
burning  of  10  wicks  which  have  not  been  steeped 
in  boracic  acid,  or  from  which  the  boracic  acid 
has  been  removed  by  washing,  should  not  be  more 
than  0.025  grain.  The  spermaceti  of  which  the 
candles  are  made  should  be  extracted  from  crude 
sperm  oil,  and  it  should  be  so  refined  that  it  has 
a  melting  point  lying  between  112  and  115  degrees 
Fahrenheit.  Since  candles  made  with  spermaceti 
alone  are  brittle,  and  the  cup  wdiich  they  form  in 
burning  has  an  uneven  edge,  it  is  necessary  to  add 
a  small  portion  of  beeswax  or  paraffin  to  remedy 
these  defects.  The  best  air-bleached  beeswax, 
melting  at  about  114  degrees  Fahrenheit,  is  to  be 
added  to  the  spermaceti  in  proportions  of  not  less 
than  three  per  cent,  and  not  more  than  4.5  per 
cent.  The  candles  thus  made  should  weigh,  as 
nearly  as  may  be,  one-sixth  of  a  pound.  As  the 
rate  of  burning  a  candle  is  affected  by  the  force 
with  which  the  wick  is  pulled  when  it  is  set  in  the 
mold,  the  strain  commonly  applied  by  the  careful 
maker  is  found  to  be  about  24  ounces.  The  wicks, 
before  steepings,  should  be  washed  first  in  distilled 
water  made  alkaline,  with  one  or  two  per  cent,  of 
strong  liquid  ammonia,  then  in  a  10  per  cent,  solu- 
tion of  nitric  acid,  and,  finally,  should  be  thoroughly 
and    repeatedly   washed   in   distilled  water. 

At  first  sight,  one  would  naturally  suppose  that 
candles  made  according  to  the  foregoing  specifica- 
tions would  fulfill  all  the  requirements  of  a  good 
standard,  but,  like  all  others,  there  are  a  number 
of  faults.  As  early  as  1888  a  committee  on  light 
standard  reported  to  the  British  association  that 
the  standard  was  unfit  to  be  called  a  standard,  with 
the  development  of  science  at  that  time.  If  it  was 
found  so  then,  it  is  certainly  more  so  now.  Some 
of  the  faults  found  with  it  at  that  time  were:  Un- 
certainty in  the  composition  of  the  spermaceti,  the 
weaving  of  the  wick,  the  fluctuations  in  the  flame 
due  to  variations  in  the  length  and  form  of  the  wick 
wdiile  burning,  and  the  filling  and  emptying  of  the 
cup  of  the  candle.  These  conclusions  were  based 
on  an  extended  series  of  measurements,  performed 
with  unusual  accuracy  and  care.  These  same  ob- 
jections have  been  voiced  by  individual  investiga- 
tors from  time  to  time.  Even  if  its  luminous  inten- 
sity W'Cre  constant,  the  color  of  the  light  would 
render  it  unsuitable.  The  earlier  and  more  crude 
methods  of  extracting  the  spermaceti  left  considera- 
ble oil  in  it.  This  served  to  brighten  the  light.  With 
the  gradual  improvements  of  this  process,  the  wax 
has  become  "drier"  and  the  luminous  intensity  has 
been  observed  to  decrease  proportionally.  The 
beeswax  used  to  render  the  candle  less  brittle  is 
another  uncertain  (piantity. 

The  normal  flame  height  is  usually  45  millimeters, 
and  this  must  be  kept  so  within  reasonable  limits, as 
only  approximate  corrections  can  be  made.  Above 
this  height  the  flame  will  become  unsteady  and 
flicker.  When  this  occurs,  the  wick  must  be  snuffed 
to  reduce  the  flame  to  the  proper  height,  as  indi- 
cated by  the  flame  gauge.  The  correction  must  be 
made  frec|ucntly  to  obtain  good  results. 
As    the    spermaceti    is    consumed    and    the    wick 


lengthens  that  portion  exposed  to  the  flame  be- 
comes curved  and  deforms  the  flame.  This  curving 
effects  a  change  in  the  length  of  the  photometer 
bar  by  changing  the  center  of  the  light  source. 
A  \ariation  of  the  luminous  intensity  along  the 
photometer  bar  of  four  per  cent,  has  been  found 
due  to  this  cause.  The  charring  of  the  wick  im- 
pedes the  flow  of  the  spermaceti  by  capillary  at- 
traction. And  here,  again,  as  in  the  Hefner  lamp, 
we  find  a  variation  in  the  luminous  intensity  of  as 
high  as  8.4  per  cent.,  due  to  atmospheric  moisture. 
Under  normal  conditions,  the  flame  should  con- 
sume 120  grains  of  wax  per  hour.  Air  current  and 
draughts  will  naturally  affect  this,  by  concentrating 
the  heated  air  on  the  walls  of  the  cup  formed  in 
burning.  If  these  walls  become  heated  and  yield 
the  melted  wax  will  run  out  and  change  the  quantitv 
of  light. 

The  foregoing  faults,  together  with  numerous 
others,  render  the  candle  entirely  unsuitable  as  a 
standard   for   practical  use. 

It  is  somewhat  surprising  that,  with  the  advanced 
state  of  the  art,  we  have  no  international  practical 
unit  of  the  illuminating  power.  In  Germany,  until 
a  short  time  ago,  the  standard  was  based  _on  the 
paraffin  candle.  In  France  the  carcel  forms  a  ' 
particular  type  oi  lamp  developed  there,  and  in 
England  and  the  United  States  the  candlepower. 
With  the  sanction  of  the  Hefner  unit,  some  people 
objected  to  its  adoption  inasmuch  as  it  was  not 
an  absolute  standard,  and  with  the  improvements 
which  might  come  later  it  was  thought  probable 
that  another  change  of  name  would  be  necessary 
and  would  add  confusion. 

To  the  general  public  the  term  candlepower  con- 
veys some  idea  of  the  quantity  of  luminous  in- 
tensity, while  the  term  Hefner  unit  does  not.  It 
has  therefore  been  argued  by  some  that  the  Hefner 
lamp  be  used  and  its  luminous  intensity  be  changed 
so  that  it  will  be  nearly  as  possible  equal  to  that 
of  the  English  candle,  and  then  the  term  candle- 
power  substituted  for  Hefner  unit. 

For  comparing  the  luminous  intensity  and  effi- 
ciency of  one  light  source  with  another,  it  is  cus- 
tomary to  make  use  of  the  mean  spherical  and  mean 
hemispherical  intensities.  These  terms  are  quite 
useful  for  this  purpose,  but  are  of  little  service 
for  indicating  the  specific  illumination  of  any  par- 
ticular object  or  for  the  illumination  in  any  specific 
direction. 

Briefly,  the  mean  spherical  intensity  is  the  mean 
radial  distribution  of  luminous  intensity  about  the 
arc  as  a  center,  and  is  derived  by  integrating  the 
values  of  the  areas  of  the  polar  diagrams  of  the 
four  quadrants,  and  finding  a  circle  whose  area  is 
equal  to  the  area  of  these  four.  This  is,  as  I  have 
stated,  of  value  for  comparing  the  total  luminous 
intensity  and  efficiency  of  light  sources,  but  in  a 
great  many  cases  the  light  above  the  horizontal  is 
of  little  or  no  value.  Then,  in  order  to  arrive  at  a 
fair  comparison,  we  make  use  of  the  mean  hemi- 
spherical intensity. 

For  instance,  in  comparing  the  values  of  direct- 
current  arcs  for  street  illumination,  we  would  work 
out  the  mean  luminous  intensity  of  the  lamps  in 
the  two  quadrants  below  the  horizontal,  because  the 
light  above  the  horizontal  is  of  little  or  no  service 
except  when  close  to  light-colored  buildings  or 
other  surfaces  which  might  reflect  the  light  so  as 
to  make  it  useful. 

For  noting  the  dift'erence  in  the  distribution  of 
light  of  open  and  enclosed  arcs  and  the  effects  of 
the  various  kinds  of  enclosing  globes  and  shades 
on  the  latter,  the  polar  diagrams  prove  to  be  very 
useful. 
■  In  discussing  the  efficiency  of  direct  and  alternat- 
ing-current lamps  as  light  producers,  it  is  a  common 
error  of  some  people  to  compare  the  constant- 
current,  series  alternating  enclosed  lamp  with  the 
constant-potential,  direct-current  enclosed  lamp,  or 
to  compare  the  antiquated  constant-current  series 
direct  open-arc  lamp  with  the  most  modern  con- 
stant series  alternating  enclosed-arc  lamp,  and  so 
on.  I  have  heard  prominent  engineers  argue  for 
hours  at  a  time  until  finally  someone  would  get  up 
and  tell  them  that  they  were  trying  to  compare 
apples  with  potatoes,  and  then  the  discussion  would 
suddenly  come 'to  a  close. 

From  what  has  been  said  thus  far,  I  think  you 
will  all  agree  that  there  is  nothing  within  the  reach 
of  the  average  isolated  plant  or  central-station  man 
to  prove"  or  disprove  the  merits  of  the  different 
lamps  on  the  market.  The  percentage  of  users  of 
a  comparatively  small  number  of  lamps  is  so  large 
that  something  ought  to  be  done  to  place  within 
their  reach  facilities  for  measuring  the  commercial 
worth  and  etficiency  of  this  product  with  the  same 
accuracy  as  they  do  the  weight  of  coal  or  any  other 
commodity. 

It  is  well  known  that  the  size  and  quality  of  car- 
bons, the  size,  shape  and  kind  of  shades,  outer 
and  inner  globes,  and  the  coating  on  the  inside  of 
the  latter  very  materially  affect  the  quantity,  qual- 
ity and  distribution  of  light.  Let  our  scientific  bod- 
ies and  institutions  place  knowledge  of  this  kind, 
together  with  the  relative  efficiencies  of  the  direct 
and  alternating  arc,  within  the  reach  of  all. 

With  this  data  at  hand  and  the  adoption  of  some 
standard  for  amperes  and  volts  at  the  arc,  loss 
in  the  mechanism,  regulation,  etc.,  for  lamps  of  the 
various  systems,  together  w-ith  a  careful  examina- 
tion of  the  mechanical  makeup  of  the  lamp,  the 
average  man  should  be  in  a  position  to  test,  without 
much  trouble  and  expense,  the  relative  merits  of 
the   different  lamps   submitted  to  him. 
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The  Copper  Handbook.  By  Horace  J.  Stevens. 
Houghton,  Mich.:  Horace  J.  Stevens.  1900. 
Pp.,  32S,  5^4  by  S^i  inches.  Price,  $1. 
The  history  of  the  copper  industry  is  one  of  ab- 
sorbing interest.  A  large  number  of  companies 
in  this,  as  in  every  other  branch  of  the  mining 
industrj',  have  sunk  thousands  of  dollars  in  the 
attempt  to  produce  paying  properties,  and  have 
failed  dismally.  But,  on  the  other  hand,  some  of 
the  more  fortunate  ones  have  turned  out  to  be 
brilliant  and  lasting  successes,  and  the  dividends 
which  they  have  paid  have  grown  to  such  amounts 
as  to  make  the  nominal  value  of  their  capital  stock 
look  ridiculously  small.  Such,  for  instance,  is  the 
Calumet  and  Hecla  property,  b}^  far  the  most  suc- 
cessful of  all,  which  in  1S99  paid  dividends  amount- 
ing to  four  times  the  par  value  of  its  stock. 

Probably  no  more  carefully  compiled  or  compre- 
hensive a  sketch  of  the  Lake  Superior  copper  re- 
gion has  been  published  than  that  of  Mr.  Stevens. 
The  work  begins  with  a  general  historical  review  of 
the  whole  region,  including  the  political  history 
of  the  Upper  Peninsula,  and  the  discovery  of  cop- 
per. It  will  be  remembered  that  this  metal  w^as 
obtained  from  mines  on  the  shores  of  Lake  Su- 
perior by  the  Mound-builders  long  before  the  time 
of  Columbus.  The  second  chapter  of  the  book  is 
devoted  to  miscellaneous  information,  including  a 
sketch  of  the  Michigan  College  of  Mines  at  Hough- 
ton, and  then  follows  an  outline  of  the  geological 
features  of  the  country.  This  leads  up  to  what  is 
perhaps  the  most  interesting  part  of  the  work, 
and  that  which  shows  the  result  of  the  greatest 
pains  in  preparation — about  50  pages  of  well-ar- 
ranged tables,  containing  information  of  much 
value  and  interest,  not  only  to  people  engaged  in 
the  business,  but  to  others  as  well.  Hardly  a 
question  could  be  asked  about  the  region  or  the 
principal  companies  engaged  there  which  could 
not  be  answered  by  reference  to  these  statistics, 
and  the  arrangement  of  the  matter  is  logical — a 
point  often  overlooked  in  compiling  statistics.  As 
an  instance  of  this  a  set  of  figures  giving  the  annual 
production,  in  pounds,  of  several  mines  during  a 
series  of  years  is  followed  by  another  showing  the 
percentage  gain  from  year  to  year,  and  this  in 
turn  leads  to  tabulated  statements  of  the  percent- 
age of  Lake  Superior  copper  to  the  entire  United 
States  output,  the  value  of  the  Lake  copper  pro- 
duction by  years,  and  a  table  showing  the  fluctua- 
tions in  the  market  price  of  copper  for  every 
month  from  January,  i860,  to  December,  1S99,  in- 
clusive. A  descriptive  list  of  defunct  copper-min- 
ing companies  is  given,  these  being  arranged  alpha- 
beticalh".  The  latter  half  of  the  w^ork  is  devoted 
to  a  careful  descriptive  list  of  the  active  companies 
now  doing  business  in  that  region.  In  this  list 
the  companies  are  arranged  geographically,  afford- 
ing a  better  opportunity  of  comparing  the  larger 
concerns. 

The  fact  that  this  industry  was  pursued  so  long 
ago,  together  with  the  immense  profits  that  it  has 
yielded  and  the  increasing  demand  for  the  metal 
particularly  for  use  in  the  electrical  business,  will 
make  this  work  especially  valuable  as  a  book  of 
reference.  It  is  the  intention  to  publish  a  revised 
edition  each  vear. 


WESTERN    ELECTRICIAN 
CORRESPONDENCE. 


Electrical  Duties  in  Salvador. 

In  the  new  tariff  which  has  gone  into  effect  in 
Salvador  tlie  duties  on  electrical  equipment  are 
as  follows:  Electric  motors,  18  cents  per  100 
pounds;  magnets,  18  cents  per  100  pounds;  articles, 
apparatus,  machinery,  tools  and  materials  for 
telegraphs  and  electric  lights,  18  cents  per  100 
pounds,  and  an  exemption  from  the  surtax  of  55 
cents  per  100  pounds  additional  for  public  debt,  to 
which  all  articles  not  specifically  exempt  are  sub- 
jected; globes  and  illuminating  sundries  of  all 
kinds.  $4.60  per  100  pounds;  telephones,  electric 
bells  and  parts  of  same,  $5.52  per  100  pounds;  small 
electrical  machines,  $5.52  per  100  pounds:  mica, 
92  cents  per  100  pounds.  Thirty  per  cent-  additional 
is  charged  on  the  total  duties  for  charitable  pur- 
poses. In  addition  to  the  foregoing  provisions 
for  electrical  apparatus,  a  contract  was  entered  into 
between  Carlos  Melendez  and  the  government  of 
Salvador,  by  which  he  enjoys  the  privilege  of  im- 
porting, free  of  all  duty,  until  1905,  all  kinds  of 
electrical  machinerj-  and  fittings  and  all  w'ire  cables. 
Such  goods  are  to  be  covered  by  an  invoice  de- 
scribing them  minutely,  and  it  is  understood  that 
such  goods  so  imported  are  to  be  used  in  works 
established  bv  Melendez. 


Proposed  Statue  of  Dr.  Gilbert. 

A  full-length  marble  statue  of  Dr.  William  Gil- 
bert, who  is  happily  described  as  the  father  of 
electrical  science,  is  shortly  to  be  erected  at  the 
instance  of  the  members  of  the  medical  profession 
at  Colchester.  Dr.  Gilbert  was  physician  to 
Queen  Elizabeth,  and  his  work  "'De  Magnete," 
published  in  1600,  laid  the  foundations  of  electrical 
science.  The  statue  which  is  to  be  erected  in  his 
honor  will  be  placed  in  a  niche  in  the  main  fat^ade 
of  the  new  town  hall  at  Colchester,  a  handsome 
building  now  in  course  of  erection.  The  cost  of 
the  statue  will  not  be  less  than  ii50,  and  toward 
this  sum  £130  has  already  been  subscribed  entirely 
by  the  medical  men  of  the  borough  and  its  imme- 
diate neighborhood. — Electrical  Engineer,  London, 


New  York  Notes. 

New  York,  January  26. — The  Rapid  Transit 
Board  has  adopted  resolutions  providing  for  the 
underground  extension  to  Brooklyn.  Plans  will 
be  sent  to  the  Park  Board  and  the  Municipal  As- 
sembly at  once,  and  it  is  believed  that  work  can 
be  commenced  within  a  year.  The  route,  as  now 
planned,  is  from  the  postoffice  through  Park  Row, 
Broadway  and  State  street  to  East  River  at  a 
point  in  South  street,  then  under  the  river,  emerg- 
ing in  Jerolomon  street  in  Brooklyn  and  running 
past  the  City  Hall  and  through  Fulton  street  and 
Flatbush  avenue  to  Flatbush  station. 

The  board  has  also  provided  for  express  service 
to  One-hundred-and-fifty-seventh  street,  instead  of 
to  One-hundred-and-third  street,  as  heretofore,  by 
laying  turnouts  at  One-hundred-and-third,  One- 
hundred-and-sixteenth  and  One-hundred-and-forty- 
fifth  streets  and  a  third  track  on  the  viaduct  from 
One-hundred-and-twenty-third  street  to  One-hun- 
dred-and-thirty-fifth  street,  allowing  the  express 
trains  to  pass  the  locals  without  stopping.  The 
extra  cost  will  be  about  $100,000.  which  will  be  paid 
the  contractor  under  the  head  of  "extra  work," 
provided  for  under  the  contract.  The  total 
amount  to  date  paid  to  Contractor  John  B.  Mc- 
Donald is  $1,685,000.  Four  men  were  hurt  in  an 
explosion  of  gas  in  the  tunnel  at  Fourth  avenue 
and  Twenty-second  street  recently.  The  gas  was 
ignited  by  a  lantern  carried  by  one  of  the  men  in 
violation    of  the   rules. 

An  organization  known  as  the  Cross  Country 
Railroad  company  is  seeking  to  construct  an  elec- 
tric road  from  Liberty  avenue,  Brooklyn,  to  Rock- 
away  Beach,  a  distance  of  four  miles,  traversing 
a  new  turnpike  across  Jamaica  Bay.  It  is  opposed 
by  A.  A,  Gardiner,  representing  the  Long  Island 
Railroad  company.  A  hearing  was  held  before  the 
State  Board  of  Railroad  Commissioners  recently 
and  it  will  be  continued  in  New  York  city  on  Feb- 
ruary 8th. 

The  new  through  service  over  the  Brooklyn 
bridge  caused  much  confusion  when  it  was  begun. 
To  passengers  living  some  distance  from  the  bridge 
in  Brooklyn  it  is  a  great  convenience,  as  they  can 
be  carried  from  New  York  to  their  homes  without 
change  and  for  one  fare.  For  bridge  passengers, 
however,  the  new  arrangement  is  less  advantage- 
ous, as  only  one  car  is  set  apart  for  2'/4-cent  pas- 
sengers, and  those  wishing  to  ride  simply  to  the 
end  of  the  bridge  often  find  the  "emigrant  car," 
as  it  has  been  dubbed,  filled  to  overflowing.  The 
present  platform  arrangements  will  not  permit  of 
the  reservation  of  more  than  one  car  for  bridge 
passengers. 

Senator  Wagner  has  introduced  a  bill  providing 
for  a  uniform  rate  of  five  cents  between  any  two 
points  on  the  elevated  roads  in  Brooklyn.  The  bill 
also  provides  that  it  shall  be  the  duty  of  com- 
panies operating  the  elevated  railroads  to  run 
trains  on  a  headway  of  not  less  than  five  minutes 
between  6  a.  m.  and  g  a.  m.  and  between  5  p.  m. 
and  8  p.  m.,  and  not  less  than  10  minutes  the  bal- 
ance of  the  time  each  day,  excepting  the  time 
between  11  p.  m.  and  5  a.  m.,  when  the  headway 
shall  be  20  minutes. 

Assemblyman  Dempsey  has  introduced  a  bill  with 
regard  to  charges  upon  street  railways  and  ele- 
vated railways  of  New  York  city  during  what  he 
designates  as  "workers'  hours."  Mr.  Dempsey's 
bill  provides  as  follows:  On  all  street  railways, 
both  surface  and  elevated,  operating  in  the  city 
of  New  York  between  the  hours  of  5:30  a.  m. 
and  7:30  a.  m.,  hereby  designated  "workers'  hours," 
there  shall  be  given  to  each  passenger,  on  pay- 
ment of  one  fare,  a  return  or  excursion  ticket,  good 
only  for  the  day  on  which  it  is  issued,  and  to  be 
used  between  the  hours  of  5  p.  m.  and  6:30  p.  m. 

At  a  meeting  of  the  stockholders  of  the  Brook- 
lyn Rapid  Transit  company  on  January  25th  the 
former  directors  were  re-elected.  The  members 
of  the  board  are  A.  N.  Brady,  H.  C.  Duval,  E.  H. 
Harriman,  J.  G.  Jenkins,  H.  H.  Porter,  Henry 
Siebert,  T.  S.  Williams,  August  Belmont,  A.  R. 
Flower,  R.  Somers  Hayes,  W.  G.  Oakman,  Clinton 
L.  Rossiter  and  D.  H.  Valentine.  The  meeting 
was  adjourned  to  February  1st.  B.  W.  Folger, 
Jr.,  of  Kingston.  Ont.,  has  lately  been  appointed 
superintendent  of  the  elevated  system  of  the  com- 
pany. M.   L.    G. 

Western  New  York, 

Rochester,  January  26, — The  annual  meeting  oi 
the  Rochester  Railway  company  was  held  on  Jan 
uary  22d,  and  disclosed  the  fact  that  a  new  com- 
bination has  obtained  a  large  interest  in  the  cor- 
poration, so  that  three  new  representatives  were 
named  on  the  board  of  directors.  The  new  board 
is  constituted  as  follows:  Frederick  Cook,  T.  J. 
Nicholl,  J.  N.  Beckley,  E.  H.  Satteriee,  C.  M. 
Clark,  E.  W.  Clark,  Jr.,  H.  P.  Brewster,  Jacob 
Gerling,  George  W.  Archer,  T.  De  Witt  Cuyler, 
James  Richardson,  Benjamin  Graham  and  H.  Sel- 
lers McKee.  The  t'nree  new  members  are  E.  W. 
Clark,  Jr.,  C.  M.  Clark  and  James  Richardsoi;. 
E.  W.  Clark,  Jr.,  and  C.  M.  Clark  are  identified 
with  the  firm  of  E.  W.  Clark  &  Co.  of  Philadel- 
phia and  Mr.  Richardson  is  a  member  of  the  firm 
of  Richardson  &  Clark  of  Providence,  R.  I.,  which 
is  closely  connected  in  business  interests  with  the 
Philadelphia  firm.    At  the  meeting  about  40,000  of 
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the  50,000  shares  of  stock  were  represented,  of 
which  the  Clark  interest  cast  votes  for  22,000  shares 
The  executive  committee  of  the  board  of  directors! 
which  has  charge  of  the  policy  of  the  company' 
consists  of  Chairman  E.  W.  Clark,  Jr.,  C.  M  Clark' 
James  Richardson,  H.  Sellers  McKee,  T.  J.  Nicholl' 
and  Frederick  Cook.  Plans  for  the  improvement 
of  the  plant  were  discussed  by  the  directors  but 
the  details  were  not  given  out.  The  matter  of  se- 
curing additional  power  and  the  construction  of 
new  rolling  stock  was  considered. 

An  electric-railway  company  has  been  organized 
in  Wayne  County,  under  the  name  of  the  Lyons 
and  Sodus  Point  Electric  Railway  company.  The 
following-named  gentlemen  are  interested  in  the 
road;  Calvin  Hotchkiss,  Lyons;  I.  B.  Bashford, 
Lyons,  Daniel  Piatt  and  J.  M.  Ludington  of  Roch- 
ester. It  is  expected  that  the  road  will  carry 
freight  as  well  as  passengers.  D.  W.  J. 


From  the  Buckeye  State. 

Columbus,  Ohio,  January  26.— The  stockholders 
of  the  Mahoning  Valley  Electric  Railway  company 
and  the  lines  controlled  by  it  met  at  Youngstown 
a  few  days  ago  and  chose  directors,  who  immedi- 
ately organized  by  electing  officers  for  the  various 
companies  represented.  There  were  no  changes  of 
any  importance.  The  officers  of  the  controlling 
company  are  as  follows:  President,  M.  A.  Verner, 
Pittsburg;  vice-president,  C.  F.  Clapp;  secretary! 
J.  E.  McVey;  general  manager  and  treasurer,  A.  A. 
Anderson.  The  company  is  said  to  have  in  view 
improvements  that  will  require  the  expenditure  of 
?8oo,ooo. 

It  is  said  that  within  a  few  davs  there  will  be  a 
new  company  organized  at  Cleveland,  to  build  the 
projected  line  of  the  Cleveland,  Elyria  and  West- 
ern, between  Berea  and  Medina,  and  that  the  Hue 
will  be  extended  on  to  Wooster.  The  incor- 
porators will  be  the  same  persons  interested  in 
the  first-named  road,  with  a  few  additional  capi- 
talists. 

The  Hamilton,  Glehdale  and  Cincinnati  Traction 
company  of  Cincinnati  was  incorporated  a  few  days 
ago,  with  a  capital  stock  of  $25,000,  by  W.  P.  Mc- 
Carty,  W.  S.  Munsell,  Leo  Kelley,  Claude  Ash- 
brook  and  Fred  Neidermeimen,  all  of  Cincinnati. 
It  is  the  intention  to  build  a  line  from  the  terminus 
of  the  Millcreek  Valley  road  to  Hamilton,  and  it 
may  be  that  the  Cincinnati  Street  Railway  company 
is   interested   in  the   matter. 

The  Market  Street  Railway  company  has  been 
granted  a  franchise  by  the  Columbus  council,  and 
the  preliminary  survey  will  soon  be  made. 

The  Buckeye  Traction  company  of  Bucyrus  has 
been  organized  with  the  following-named  officers: 
President,  R.  V.  Sears;  vice-president,  C.  Feiring; 
secretary  and  treasurer,  W.  A.  Blicke.  The  com- 
pany will  build  a  line  between  Bucyrus  and  Nor- 
walk. 

The  line  of  the  Dayton,  Tippecanoe  and  Troy 
Traction  company  will  be  built  in  the  spring,  Hon. 
Peter  Schwab  having  secured  the  necessary 
finances  in  the  East  last  week.  This  will  be  an 
extension  north  for  the  Southern  Ohio  Traction 
company.  It  is  said  that  there  has  been  a  distinct 
plan  formed  to  extend  this  line  north  and  the  sys- 
tem of  the  Northern  Ohio  south  until  they  meet, 
thus  forming  a  continuous  fine  from  Cincinnati  to 
Cleveland,   probably  by  way  of   Columbus. 

Representatives  of  the  Cincinnati  and  Eastern 
Electric  Railway  company  have  been  endeavoring 
to  secure  a  right-of-way  in  Cincinnati,  in  order 
to  begin  the  construction  of  their  road  at  an  early 
date  from  Cincinnati  to   New  Richmond,   Ohio. 

The  Southern  Ohio  Traction  company  has  ob- 
tained control  of  the  Cincinnati  Northwestern 
Railroad  company,  which  w-ill  give  it  an  entrance 
into,  that   city. 

A  local  syndicate  in  Cincinnati,  it  is  said,  will 
submit  a  proposition  to  lease  the  lines  of  the  Cin- 
cinnati  Street   Railway   company. 

The  directors  of  the  Columbus  Electric  company 
have  chosen  the  following-named  officers  for  the 
ensuing  year;  President,  George  W.  Bright;  vice- 
president,  O.  A.  Miller;  secretary  and  treasurer, 
A.  W.   Field. 

The  Dayton,  Springfield  and  Urbana  Railway 
company  has  begun  work  on  a  line  from  Osborne 
to  Xenia. 

It  is  stated,  upon  what  seems  fair  authority,  that 
the  Northern  Ohio  Traction  company  will  early 
in  the  spring  build  a  line  from  Akron  to  Canton. 
If  this  is  done,  it  will  probably  be  in  connection 
with  the  plans  of  William  A.  Lynch,  of  the  Canton- 
Massillon  Railway  company.  Thomas  L.  Childs 
reports  that  most  of  the  contracts  have  been 
awarded  for  building  his  line  from  Canton  to 
Akron,  and  says  he  does  not  believe  the  Northern 
Ohio  Traction  company  will  build  to  the  same 
town. 

The  directors  of  the  Camden  Electric  Railway 
corripany  of  Huntington,  W.  Va.,  are  considering 
the  advisability  of  building  a  line  of  road  from 
fronton   to    Portsmouth. 

The  Union  Electric  Railway  company  has  se- 
cured the  right-of-way  for  a  line  from  Delaware 
to  Magnetic   Springs. 

At  the  annual  meeting  of  the  Little  Consolidated 
Street  Railway  company,  held  in  Cle\'eland  a  few 
days  ago,  the  reports  showed  that  the  total  re- 
ceipts for  the  year  amounted  to  a  little  less  than 
$1,500,000.  which  is  $28,000  more  than  the  receipts 
of   the   year  before.    The    old   directors   were   re- 
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elected.    The  directors'  meeting  will  be  held  later 
on   when  Senator  Hanna  can   be  present. 

The  Toledo,  Waterville  and  Southern  Railway 
company  was  incorporated  last  week,  to  build  a 
line  from  Toledo  to  Napoleon.  The  capital  is 
placed  at  $25,000,  and  Harry  E.  King  and  Thomas 
H.  Tracy,  with  others,  are  interested.  On  the 
same  day  the  Toledo,  Napoleon  and  Defiance  Rail- 
way company  was  incorporated,  to  construct  a  line 
between  the  same  points.  William  R.  Hattersley, 
Richard  Hatterslej-,  Holland  C.  Webster  and 
others  are  interested  in  this  line,  and  it  is  said 
that  most  of  the  right-of-way  has  been  secured 
between  the  two  points.  The  first  company  is 
supposed  to  have  been  incorporated  for  the  pur- 
pose of  extending  the  Maumee  Valley  road  from 
Maumee  to  Napoleon,  and  from  present  prospects 
there  will  be  some  competition  in  the  way  of 
securing  franchises  and  rights-of-way,  as  the  two 
propose  to  go  over  the  same  route.  O.  M.  C. 

Northwestern  Notations. 

Minneapolis,  January  26. — The  franchise,  of  the 
Electric  Street  Railway  company  of  Mankato, 
Minn.,  has  been  sold  to  Twin  City  capitalists,  who 
will  proceed  to  construct  the  system  during  the 
coming  season. 

Unless  the  Twin  City  Rapid  Transit  company  files 
its  articles  of  incorporation  in  Minnesota,  as  re- 
quired by  the  Somerville  law  governing  foreign 
corporations,  legal  steps  will  be  taken  to  collect 
the  $1,000  penalty  for  delaj'.  The  corporation  has 
its  legal  home  in  New  Jersey.  It  has  sought  to 
pay  a  tax  on  a  portion  of  its  capitalization,  but  the 
state  treasurer  has  refused  to  accept  the  check 
tendered. 

Joseph  Holverson  contemplates  establishing  an 
electric-light  plant  for  Danvers,  Minn. 

An  electric-light  system  is  under  consideration 
for    Custer.    S.    D. 

The  Postal  Telegraph  company  has  started  string- 
ing wires  from  Sioux  City,  Iowa,  for  its  extension 
to  Sioux  Falls,  S.  D. 

The  Western  Union  is  stringing  its  tenth  line 
between  Sioux  City  and  Omaha. 

The  electric  elevators  in  the  courthouse  at  Min- 
neapolis have  finally  been  put  into  good  shape. 
Ever  since  they  were  put  in  they  have  given  a 
great  deal  of  trouble.  An  expensive  storage  bat- 
tery was  installed,  with  the  idea  of  keeping  power 
stored  up  against  a  time  of  need.  But  it  failed  to 
meet  the  demand  upon  it,  and  a  light  engine  was 
put  in  to  supplement  the  power.  Later,  two  other 
light  engines  were  added,  and  it  was  found  that 
they  could  not  stand  the  heavy  strain  of  stopping 
and  starting  the  elevators.  One  of  them  blew  out 
a  cylinder  head  as  an  evidence  of  the  fact.  The 
storage-battery  plates  were  then  found  to  be  worn 
out.  Two  heavy  engines  of  about  the  same  power 
replaced  the  three  light  ones,  and  new  plates  were 
put  in  for  the  storage  batteries.  Since  then  the 
elevators  have  operated  well,  and  there  has  been 
no  complaint. 

The  Light,  Heat,  Transit  and  Public  Service 
company  of  Fargo,  N.  D.,  has  been  incorporated, 
by  A.  G.  Whitney  of  St.  Cloud,  Minn.,  and  others. 

The  Rock  River  Electric  company  of  Beloit,  Wis., 
has  been  incorporated,  with  $50,000  capital  stock, 
to  build  an  electric-car  line  from  Janesville,  Wis., 
to   Rockford,    111.,   with    a  branch    to    Beloit. 

The  Chicago  and  Northwestern  railroad  will  use 
an  electric  light  in  its  block  tower  at  Jefferson, 
low^a,  hereafter.  The  company  has  been  disinclined 
to  use  it,  fearing  it  might  be  put  out  at  any  time, 
but  Electrician  Croan  has  connected  the  circuit 
supplying  the  lamp  through  another  lamp,  which 
hangs  in  the  depot  office,  so  that  if  anything  hap- 
pens to  the  tower  light,  the  other  light  will  go  out. 

Eft'orts  will  be  made  to  have  the  matter  of  pur- 
chasing the  electric-light  plant  by  the  city  of  Osh- 
kosh.  Wis.,  submitted  to  voters  at  the  next  elec- 
tion,  in  the   spring. 

The  Clinton  Gas  Light  and  Coke  company  of 
Clinton,  Iowa,  desires  to  buy  the  electric-light 
plant  of  the  former  city  of  Lyons.  The  city  of 
Lyons   has  been  consolidated  with   Clinton. 

Surveys  have  been  started  for  the  electric  railway 
projected  to  run  from  Des  Moines  to  Newton, 
Iowa.  The  line  is  outlined  to  run  through  Altoona, 
Mitchcllville  and  Colfax.  Mrs.  Alice  Butler  of 
Cleveland,  Ohio,  is  largely  interested  in  the  project. 

The  street-railway  company  of  La  Crosse,  Wis., 
is  figuring  on  installing  a  new  pow-er  plant.  If  the 
plans  are  carried  out,  the  new  plant  will  be  much 
more  powerful  than  the  present  one.  The  present 
dynamos   will    be    retained    for   an    emergency. 

The  Seattle  (Wash.)  Electric  company  will  double- 
track  its  line  to  South  Seattle  and  will  change  the 
route  and  make  other  improvements.  The  Uni- 
versity car  line  will  be  improved  also. 

Fairbanks,  Morse  &  Co.  of  Omaha  have  been 
granted  a  franchise  for  a  lighting  plant  for  Ord, 
Neb.  Work  will  be  begun  on  the  system  at  once, 
and  it  is  expected  to  have  it  completed  by  March  1st. 

The  Tacoma  (Wash.)  Street  Railway  company 
has  begun  actual  work  for  the  change  of  grade 
for  the  Delin  street  hill. 

The  North  American  Telegraph  company  held  its 
annual  meeting  in  Minneapolis,  January  22d,  and 
declared  a  dividend  of  2M  per  cent,  for  the  last 
si.x   months.     The  officers   were    all    re-elected. 

The  contractor  has  begun  work  on  a  new  power 
station  for  the  Chippewa  Valley  Electric  Railway 
company  of  Chippewa  Falls,  Wis.  The  company 
has   had'  trouble   ever   since   beginning  to   operate 


the  interurban  line.  It  is  expected,  with  the  com- 
pletion of  the  new  plant,  that  all  trouble  will  be 
obviated  and  the  time  between  Chippewa  Falls  and 
Eau  Claire  will  be  considerably  reduced. 

Ed.  Guthier  of  Mapleton,  Minn.,  has  leased  the 
electric-light  plant  at  Fulda,  Minn.,  and  is  making 
a  large  number  of  changes  and  improvements.  It 
is  expected  to  have  the  remodeled  plant  in  operation 
by   the    first   of   March. 

The  Seattle  and  Tacoma  Short*  Line  Railway 
company  has  filed  articles  of  incorporation,  to  op- 
erate a  line  between  the  cities  named,  in  Wash- 
ington. The  company  represents  the  interests  of 
Fred  E.  Sander,  who  has  secured  franchises  in  both 
cities.  Construction  is  to  be  started  in  a  very 
short  time. 

The  Muscatine  (Iowa)  Electric  Railway  company 
is  preparing  to  construct  a  new  power  plant,  to 
accommodate  the  new  machinery  which  has  been 
ordered.  R. 


PERSONAL. 


J.  H.  McGrew,  manager  of  the  Kester  Electric 
Manufacturing  company  of  Chicago,  died  at  his 
home  in  La  Grange,  111.,  on  January  27th.  He  was 
born  in  Galesburg.  111.,  on  October  19,  1S52,  and 
leaves  a  widow  and  one  daughter. 

The  many  friends  of  Ralph  W.  Pope,  secretary 
of  the  American  Institute  of  Electrical  Engineers, 
will  extend  to  him  their  sympathies  in  the  recent 
loss  of  his  wife.  Mrs.  Pope  died  at  her  home  in 
Elizabeth,  N.  J.,  on  January  26th,  after  an  illness 
of  several  weeks.  She  was  a  native  of  Great  Bar- 
rington,  Mass. 

Joseph  Gillette  Noyes,  secretary  and  treasurer 
of  the  National  Electrical  Manufacturing  company 
of  Hartford,  Conn.,  died  at  his  home  in  Milford. 
Conn.,  recently.  Fie  was  for  some  years  manager 
of  the  electrical  department  of  the  New  Haven 
Clock  company  in  New  York  city.  When  the  Na- 
tional Electrical  Manufacturing  company  succeeded 
the  other  he  was  given  the  position  he  held  at  his 
death. 

Charles  E.  Roehl  has  been  appointed  electrical 
engineer  of  the  Brooklyn  Rapid  Transit  company. 
Mr.  Roehl  has  for  four  years  been  electrical  engi- 
neer of  the  St.  Joseph  Railway,  Light,  Heat  and 
Power  company  of  St.  Joseph,  Mo.  He  is  a  grad- 
uate of  the  University  of  Michigan,  and  has  held 
positions  with  the  Sprague  Electric  Railway  and 
Motor  company  and  the  Edison  General  Electric 
company  at    Portland,   Ore. 

J.  W.  Peterson,  who  has  for  some  time  been 
identified  with  J.  Holt  Gates  of  Chicago,  has  as- 
sociated himself  with  the  Chicago  office  of  the 
Northern  Electrical  Manufacturing  company  and 
the  Stanley  Electric  Manufacturing  company,  and 
W'ill  hereafter  direct  his  zeal  and  energy  toward 
selling  the  apparatus  of  these  two  companies.  Mr. 
Peterson  enjoys  an  extensive  acquaintance  with 
western  manufacturers,  and  no  doubt  will  con- 
tinue to  live  up  to  his  reputation  as  a  selling 
engineer.  

ELECTRIC  LIGHTING. 

A  municipal  lighting  plant  is  proposed  for  St. 
Joseph,    Mich. 

The  village  of  Ambler,  Pa.,  is  advertising  for  bids 
for  street  lighting, 

The  village  of  Morris  Run,  Pa.,  will  soon  erect 
an  electric-light  plant. 

Moriarity  Bros,  propose  to  erect  an  electric-light 
plant    in    Waitsfield,    Vt. 

J.  N.  Struck  &  Bro.  of  Louisville,  Ky.,  are  in 
the  market  for  a  125-kilowatt  generator. 

Bids  will  be  wanted  until  February  22d  for  erec- 
tion of  an  electric-light  plant  at  Lake  Providence, 
La. 

The  Marion  Light  and  Water  company  of  Marion. 
N.  C.,  has  been  incorporated,  with  $20,000  capital 
stock. 

The  Village  Council  of  Sharpsburg,  Pa.,  wants 
bids  on  two  150-horsepower  boilers  for  the  lighting 
plant. 

Lisbon,  Ohio,  will  construct  an  electric-light 
plant  and  operate  it  in  connection  with  the  water- 
works. 

Messrs.  Gruhlke  &  Flack  have  obtained  a  fran- 
chise for  lighting  the  streets  of  Waterloo,  Ind., 
with  electricity. 

The  Woodland  Electric  and  Gas  company  of 
Woodland,  Cal.,  has  been  incorporated,  with  $100,- 
000  capital   stock. 

.  The  Rocky  Ford  Coal  company  of  Red  Lodge, 
Mont.,  contemplates  the  erection  of  an  electric- 
light  plant  there. 

The  Newbern  water  and  electric-light  plant  at 
Newbern.  Tenn.,  has  been  destroyed  by  fire.  The 
loss  is  about  $10,000. 

A.  L.  Thompson  of  North  Yakima,  Wash.,  has 
been  granted  an  electric-light  franchise  in  Prosser, 
Wash.,   to   run   26   years. 

The  Hoopeston  Efcctric  Light  and  Heating  com- 
pany of  Floopeston,  111.,  has  been  incorporated  for 
$30,000,  to  install  and  operate  a  lighting,   heating 


and    power    plant.     The    incorporators    are    Frank 
Lindley,    Robert   Holmes  and   Fred   B.    Pcnwell. 

The  Detroit,  Ypsilanti,  Ann  .Arbor  and  Jackson 
Railway  company  has  been  incorporated  in  Michi- 
gan,  with   a   capital   stock   of  $2,600,000. 

The  Buffalo  and  Niagara  Falls  Electric  Light  and 
Power  company  of  Buffalo,  N.  Y.,  has  increased  its 
capital    stock    from    $200,000    to    $500,000. 

The  Ice,  Light  and  Water  company  of  Lexing- 
ton, Miss.,  has  elected  J.  E.  Stanfield  as  its  presi- 
dent and  will  erect  an  electric-light  plant  in  the 
early  spring. 

The  plan  to  put  in  an  electric-lighting  and  heat- 
ing plant  in  Alden,  Iowa,  is  meeting  with  favor 
among  the  people,  and  arrangements  will  soon  be 
made  to  install  an  electric-lighting  system. 

L.  J.  Kelim,  as  manager,  has  secured  articles  of 
incorporation  for  the  Loveland  Electric  Light  and 
Power  company  of  Loveland.  Colo.  Work  on  the 
new   electric-light    plant   will  begin  at   once. 

The  Sunset  Electric  Light  and  Power  company 
of  San  Francisco,  Cal.,  has  been  incorporated,  with 
$200,000  capital  stock,  by  J.  Magnin,  M.  H.  Schoen- 
berg,  H.  W.  Hunsaker,  B.  Sharpiro  and  others, 

A  20-year  franchise  for  lighting  the  city  of  Beres- 
ford,  S.  D.,  with  arc  and  incandescent  lamps  has 
been  granted  by  the  City  Council  to  Hon.  L.  N. 
Grill  of  Richland,  and  work  on  the  new  plant  wili 
begin  at  once. 

A  band  of  80  Boers  raided  Brak  Pan,  South 
Africa,  on  the  morning  of  January  20th  and  put  a 
guard  over  the  employes  of  the  electric  power 
plant  while  they  damaged  the  dynamos  and  other 
machinery.  The  power  station  belongs  to  a  Ger- 
man company  and  supplies  the  suburbs  of  Johan- 
nesburg and  the  mines  in  that  vicinity  with  light 
and  power. 

The  Cicero  Yaryan  Hot  Water  Distributing  com- 
pany has  asked  the  town  board  of  Cicero,  111.,  for  a 
franchise  for  a  plant  to  furnish  electric  light  and 
power  and. establish  a  hot-water  heating  service  in 
Cicero,  and  the  Chicago  Suburban  Light  and  Water 
company  has  also  asked  for  a  franchise  for  a  hot- 
water  system  there.  The  municipal-ownership  com- 
mission appointed  to  investigate  the  question  of 
municipal  ownership  of  water  and  lighting  plants 
recommends  municipal  ownership,  and  advises  that 
plants  be  built  in  Cicero  as  soon  as  possible,  if  the 
Chicago  Suburban  Light  and  Water  company  will 
not  dispose  of  its  plants.  That  part  of  the  commis- 
sion's report  dealing  with  municipal  ownership  of 
lighting  plants  asserts  that  lights  for  private  use 
would  cost  little  more  than  half  the  price  now  paid, 
and  those  for  street  lighting  would  cost  much  less. 


ELECTRIC  RAILWAYS. 

The  Hamilton,  Glendale  and  Cincinnati  Traction 
company  of  Cincinnati,  Ohio,  has  been  incorpo- 
rated, with  $250,000  capital  stock. 

G.  F.  Payne  &  Co.  are  taking  sub-bids  for  a 
power  house  to  be  built  at  Reading,  Pa.,  for  the 
Philadelphia  and   Reading  Railway  company. 

The  Board  of  Commissioners  of  the  town  of  Bclair, 
Md.,  has  granted  to  the  Belair  and  Havre  de  Grace 
Electric  Railway  company  a  franchise  over  the 
streets   of   Belair. 

The  Central  New  Jersey  Trolley  company  is  pro- 
curing franchises  for  the  operation  of  lines  con- 
necting the  principal  towns  in  Hunterdon  and  War- 
ren  counties,    N.  J. 

The  Board  of  County  Commissioners  at  Omaha, 
Neb.,  have  decided  to  grant  a  franchise  to  the 
promoters  of  the  proposed  electric  line  between 
Omaha  and  Fremont. 

The  council  of  Durand,  Mich,,  has  granted  a 
franchise  to  W.  R.  Benson  and  H.  S.  Hadsall  of 
Owosso,  Mich.,  to  operate  and  maintain  an  electric- 
railway    system   in    Durand. 

The  Central  London  Railway  company  (operating 
the  "tuppenny  tube")  has  declared  a  dividend  for 
the  first  five  months  of  its  existence  at  the  rate  of 
three  per  cent,  per  annum. 

The  Interurban  Electric  Railway  company  of  Fort 
Worth,  Tc-xas,  of  which  J.  T.  Voss  is  manager,  will 
expend  $70,000  in  improvements,  including  the 
erection  of  a  new  power  house. 

The  Toledo,  Napoleon  and  Defiance  Railroad 
company  has  been  incorporated  for  $25,000,  to 
build  an  electric  line  from  Toledo  to  Defiance, 
through  Lucas,  Henry  and  Defiance  counties. 

The  stockholders  of  the  Toledo.  Fostoria  and 
Findlay  electric  road,  at  a  meeting  in  Fostoria,  Ohio, 
recently,  decided  to  construct  the  line  from  Fos- 
toria   to   Toledo    during   the    coming    summer. 

The  Chica.go  and  Milwaukee  Electric  Railway 
company  has  put  on  a  special  car  for  distributing 
the  Chicago  morning  papers  along  its  line  from 
Evanston  to  Waukegan,  111.,  leaving  Evanston  at 
5  a.  m. 

The  revival  of  the  project  for  a  road  from  Mil- 
waukee to  Lake  Geneva,  Wis.,  is  reported.  Sev- 
eral surveys  have  been  made  at  different  times,  and 
the  promoters  are  trying  to  secure  a  franchise  in 
Milwaukee,  where  they  are  represented  by  James'  L. 
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O'Connor.  The  proposed  route  lies  through  a  rich 
farming  country,  and  the  backers  of  the  road  rely 
as  mucli  on  the  freight  business  which  they  expect 
to  do  as   on  the  receipts  from  passenger  traffic. 

The  Toledo,  Waterville  and  Southern  Railway 
company  of  Toledo,  Ohio,  has  been  incorporated 
for  $25,000.  The  company  proposes  to  build  and 
operate  an  electric  railway  between  Toledo  and 
Napoleon. 

There  is  a  revival  of  the  project  to  build  a  street 
railway  to  Perrysville.  Pa.,  from  the  present  termi- 
nus of  the  United  Traction  company  of  Pittsburg. 
Among  those  interested  are  J.  D.  Thomson,  R. 
Wilson  and  J.  Wilson. 

The  Laporte  and  South  Bend  Railway  company 
is  being  organized,  with  a  capital  stock  of  Sioto.ooo. 
The  company  purposes  to  build  a  street  railway 
between  Laporte  and  South  Bend,  Ind.  E.  R. 
f..acey  and  C.  A.  Wilson  of  Laporte  are  interested. 

A  franchise  is  sought  from  the  city  of  Birming- 
ham, Ala.,  by  a  new  street-railway  company  known 
as  the  Metropolitan  Rapid  Transit  company,  m 
which  M.  F.  Emslen  is  interested.  The  company 
will  spend  about  $500,000  if  the  concessions  desired 
are  granted. 

It  is  stated  that  of  the  deep-tunnel,  electric-rail- 
way projects  in  London  there  are  three  open  for 
traffic,  four  authorized  and  under  construction. 
.seven  authorized  and  13  projected  new.  The  total 
mileage  embraced  in  all  these  schemes  amounts 
to   107  miles. 

Application  has  been  made  to  the  Village  Board 
of  Elkhart  Lake.  Wis.,  by  J.  M.  Seaman  of  She- 
boygan and  P.  P.  Brickbauer  for  a  75-year  fran- 
chise to  build  and  operate  a  street-car  line  in 
Elkhart  Lake,  connecting  with  the  interurban  line 
of  Sheboygan. 

The  Pennsylvania  company  is  building  an  elec- 
tric motor  car  imder  the  supervision  of  Mr.  Mans- 
field of  the  Indianapolis  and  Vincennes  division. 
If  it  proves  successful  the  company  will  place  such 
cars  on  its  suburban  lines  to  meet  competition 
of  electric  lines. 

The  Chicago  Heights  Street  Railway  company 
has  been  incorporated  for  $100,000,  by  Frederick  E. 
Von  Ammon,  Arthur  H.  Pugh-  and  Major  Mc- 
Gregor. The  object  of  the  company  is  announced 
as  the  development  of  property  held  by  the  stock- 
holders in  that  district. 

The  Western  Indiana  Railway  company  has  pe- 
titioned for  a  franchise  for  the  use  of  the  National 
and  RockviUe  roads  for  an  electric  line  from  In- 
dianapolis to  Danville,  Ind.,  which  it  proposes  to 
construct.  F.  Woods,  F.  Joss,  C.  Fairbanks  and 
others  are  the  promoters. 

The  City  Council  of  St.  Joseph,  Mich.,  will  soon 
be  asked  for  a  franchise  by  the  Indiana  Raihvay 
company,  headed  by  H.  A.  Chapin.  Thi.-,  com- 
pany purposes  to  construct  an  electric  line  from 
South  Bend,  Ind.,  to  Niles,  Mich.,  and  thence 
through  Berrien  Springs  to  St.  Joseph. 

The  cable  power  house  ot  the  Metropolitan  Street 
Railway  company  of  Kansas  City,  Mo.,  at  Ninth 
and  Washington  streets,  was  destroyed  by  fire  on 
the  night  of  January  26th.  This  is  the  station  which 
drives  the  Summit  street  cable.  The  cable  nia- 
chinery  is  driven  by  duplicate  300-kilowatt  direct- 
current  motors,  receiving  their  power  from  the 
main  electrical  generating  plant  of  the  company  on 
the  Kaw  River.  The  loss  is  stated  to  be  about 
$75,000  and  is  fully  insured.  Sixty  cars  in  the  ad- 
joining car  barn  were  burned. 

The  Rochester  and  Eastern  Rapid  Railway  com- 
pany of  Canandaigua,  N.  Y.,  has  been  incorporated, 
to  operate  a  street-surface  railroad  45  miles  long 
from  the  easterly  end  of  the  Monroe  avenue  line 
of  the  Rochester  Railway  company,  in  the  town 
of  Brighton,  near  Rochester,  in  Monroe  County, 
to  Geneva,  in  Ontario  County.  w"ith  a  branch  line 
from  Pittsford  to  Fairport.  The  company  has  a 
capital  of  $500,000.  The  directors  are  Albert  E.  F. 
\\Tiite,  John  Winter.  A.  Birdsley  Parker,  Frank  C. 
Andrews  and  Ohver  H.  Bau  of  Detroit,  Eugene 
H.  Satterlee  of  Rochester,  Oscar  N.  Crane  of 
Canandaigua,  Spencer  F.  Lincoln  of  Naples  and 
John  F.  White  of  Buffalo. 

At  the  special  meeting  of  the  stockholders  of 
the  Lake  Street  Elevated  Railroad  company,  on 
January  28th,  the  directors  were  authorized  to 
issue  $1,275,000  in  five  per  cent,  bonds,  and  to  use 
the  money  so  raised  for  the  purchase  of  the  Chicago 
and  Harlem  road.  The  issue  of  $800,000  additional 
bonds  was  also  authorized  to  provide  for  the  con- 
struction of  the  new  power  house,  which  is  ex- 
pected to  result  in  a  saving  of  about  $70,000  an- 
nually in  the  cost  of  power.  The  Lake  Street 
bonds  will  be  guaranteed  by  the  Union  Elevated 
Railroad  company,  and  the  Chicago  and  Harlem 
road  will  turn  over  its  property  eventually  without 
indebtedness.  The  present  $218,000  of  bonds  now 
outstanding  will  be  retired,  a  like  amount  of  Lake 
Street  bonds  being  retained  in  the  treasury  out 
of   the    purchase   price    of   $1,275,000    until    this    is 
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Grand  Palais  des  Beaux  Arts  in  Paris.  The  exhibi- 
tion is  a  very  extensive  and  complete  one,  a  total 
of  5. 556  exhibitors  having  their  goods  on  view.  The 
exhibits  are  classified  under  ii  different  groups. 
Everything  shown  is  thoroughly  practical  in  work- 
ing, as  the  models  of  all  the  big  carriages  had  gone 
through  a  road  test,  having  to  make  the  trip  to 
Versailles  and  back  and  be  examined,  to  obtain 
the  official  certificate  of  efficiency. 


PUBLICATIONS. 


Under  the  heading  "Some  More  Telephone 
Talk,"  the  Couch  &  Seeley  company  of  Boston  has 
issued  a  circular  describing  its  tubular  drop,  com- 
bined jack  and  tubular  drop,  combined  ringing  and 
listening  key,  plug  and  metallic  jack. 

The  General  Incandescent  Arc  Light  company. 
New  York  cit}',  has  issued  an  eight-page  bulletin 
(No.  74)  on  its  type  L3  enclosed-arc  lamns  fol 
multiple-series  connection  on  200  to  600-volt,  con- 
stant-potential, direct-current  light,  power  and 
railway  circuits. 

The  tenth  anniversary  of  the  Street  Railway  Re- 
view was  celebrated  by  the  appearance  of  its  Jan- 
uary number  as  a  special  issue,  containing  well- 
chosen  articles  reviewing  the  progress  of  the  last 
decade  in  the  street-railway  field  and  a  three-color 
marine    view    as    a    supplement. 

The  first  number  of  the  Railroad  Digest,  pub- 
lished in  New  York  city,  has  made  its  appearance. 
The  new  periodical,  which  succeeds  the  Railroad 
Car  Journal,  will  be  issued  monthly  and  will  con- 
tain a  digest  of  railroad  literature.  The  initial 
number  of  the  journal  in  its  new  form  is  a  verv 
creditable    number. 

The  paper  on  "Steam  Turbines,  with  Special 
Reference  to  the  Westinghouse-Parsons  Steam  Tur- 
bines." read  by  Francis  Hodgkinson  before  the 
Engineers'  Society  of  Western  Pennsylvania,  has 
been  reprinted  from  the  proceedings  of  the  soci- 
ety and  issued  in  a  neat  cover  by  Westinghouse. 
Church,  Kerr  &  Co. 

Air  compressors  of  every  tj'pe.  carbonic-acid- 
gas  compressors,  the  Clayton  air-lift  pumping 
system,  vacuum  pumps  and  compressed-air  tools 
and  appliances  of  every  description,  as  manufac- 
tured by  the  Clayton  Air  Compressor  Works  of 
New  York  city,  are  well  illustrated  and  intelli- 
gently described  in  a  recently  issued  So-page  cata- 
logue. 

The  Engineering  Magazine,  for  its  first  issue  of 
the  new  century,  issued  a  special  "Works  Manage- 
ment Number."  The  issue,  which  is  very  volumi- 
nous, contains  340  pages  of  text,  with  articles  by 
prominent  authorities  upon  modern  problems  of 
organization,  management  and  mechanical  equip- 
ment of  industrial  engineering  establishments, 
while  the  advertising  pages  are  nearly  equal  in 
number. 

A  reprint  of  the  paper  by  L.  G.  White,  superin- 
tendent of  the  Columbus  Edison  Electric  Light 
company,  on  "The  Desirability  of  Using  Storage 
Batteries  in  Connection  with  Stations  of  Medium 
Size,"  read  before  the  Ohio  Electric  Light  asso- 
ciation last  August,  has  been  issued  in  circular  form 
by  the  Electric  Storage  Battery  company  of  Phila- 
delphia. The  paper  treats  of  the  installation  of 
the  latter  company's  Chloride  accumulators  in  the 
Columbus  station,  and  views  are  given  of  the 
battery  room,  booster  and  end-cell  switches, 
switchboard,    recording-voltmeter   charts,    etc. 

A.  handsome  specimen  of  the  printer's  and  en- 
graver's art  has  recently  been  issued  by  the  York 
Manufacturing  company  of  York,  Pa.,  in  the  shape 
of  a  catalogue  of  the  company's  ice-making,  re- 
frigerating and  other  machinery.  The  York  stand- 
and  compression  type  of  machine  with  single-acting 
vertical  compressors  and  horizontal  engine  is  de- 
scribed in  detail  and  well  illustrated  by  a  number 
of  detail  and  general  views  and  by  plan  and  eleva- 
tion drawings.  Small  and  special  machines,  can 
and  plate  ice-making  plants,  ammonia  fittings  and 
apparatus,  engines,  air  compressors,  boilers,  tanks, 
etc.,  are  all  treated  in  the  catalogue,  and  several 
views  of  the  company's  factory  are  given.  The 
publication  should  prove  valuable  to  persons  in- 
terested in  refrigerating  apparatus. 


AUTOMOBILES. 

An  automobile  show,  said  to  be  the  largest  hith- 
erto   assembled,    opened   on  January   26th   in    the 
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The  subject  for  discussion  at  the  meeting  of  the 
Chicago  Electrical  association  on  February  ist 
was  the  recent  changes  and  revisions  of  the  Board 
of  Underwriters'  Rules. 

At  the  annual  meeting  of  the  Illinois  State  Asso- 
ciation of  Engineers  and  Surveyors,  held  in  Bloom- 
ington.  111.,  on  January  24th  and  25th,  a  paper  on 
"The  Proposed  Subway  for  the  Street-railway  Sys- 
tem of  Chicago"  was  read  by  W.  H.  Rosewater. 
The  followinGT-named  officers  were  elected:  Presi- 
dent. H.  G.  Paddock,  Moline:  vice-oresident,  Emil 
Rudolph.  Chicago:  trustees.  P.  C.  Knight.  Pontiac. 
and  J.  G.  Melluist.  Bloomington.  The  next  annual 
meeting  will  be  held  at  Joliet  in  1902. 

The  Michigan  Interurban  and  Street  Railway  a-=;- 
sociation  has  been  organized  in  Detroit.  The  offi- 
cers of  the  new  organization  are:  President,  W.  L. 
Jenks  of  the  City  Electric  Railway  and  the  Rapid 
Railway  companies  of  Port  Huron;  vice-president, 
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J-  p-  Hawks  of  the  Detroit,  Ypsilanti  and  Ann 
Arbor  Railway  and  the  Grand  Rapids,  Grand  Haven 
and  Muskegon  Railway  companies,  and  secretary 
and  treasurer,  Ben  S.  Hanchette  of  the  Grand  Rap- 
ids Street  Railway  and  the  Grand  Rapids.  Holland 
and  Lake  Michigan  Railway  companies.  The  exec- 
utive committee  also  includes  R.  S.  Rand,  of  the 
Michigan  Traction  company  of  Kalamazoo,  and 
George  A.  Hart  of  the  Manistee,  Filer  City  and 
East  Lake  Railway  company. 

A  revival  of  the  rumors  of  affiliation  of  the 
Armour  Institute  of  Technology  with  the  Uni- 
versity of  Chicago  follows  the  announcement  that 
no  special  provision  was  made  for  the  institution 
in  the  will  of  the  late  Philip  D.  Armour.  While 
the  Institute  is  said  to  have  an  endowment  of 
$3,000,000.  the  friends  of  the  school  hope  that  the 
widow  and  son  of  the  late  philanthropist  will  carry 
on  the  work  in  which  Mr.  P.  D.  Armour  took 
so  much  interest  during  the  latter  years  of  his  life. 
However,  the  fact,  that,  so  far  as  is  known,  there  has 
been  no  definite  arrangement  made  toward  securing 
a  successor  of  Dr.  Frank  W.  Gunsaulus  as  president 
of  the  institution  seems  to  indicate  that  the  rumors 
of  affiliation  may  have  some  foundation. 


ELECTRICAL  SECURITIES. 

The  directors  of  the  North  Chicago  Street  Rail- 
way company  have  authorized  an  issue  of  $4,800,- 
000  bonds,  bearing  4^^  per  cent,  interest,  to  take 
up  the  outstanding  bonds  bearing  higher  rates  of 
interest.  The  $1,260,000  certificates  of  indebted- 
ness of  1915  will  be  taken  up  on  April  1st  of  this 
year. 


MISCELLANEOUS. 

The  Indiana  Senate  has  passed  a  bill  establishing 
electrical  execution  as  the  mode  of  inflicting  capital 
punishment  in  that  state. 

The  Indianapolis  Board  of  Public  Safety  is  ad- 
vertising for  bids  for  a  new  $65,000  electric  fire- 
alarm    system.     Bids   will   be   opened   on   February 

8th. 

An  electrolytic  process  for  the  manufacture  of  su- 
gar has  recently  been  taken  up,  experimentally,  by  a 
French  firm.  It  consists  in  passing  an  electric 
current  through  the  juice  by  means  of  zinc  plates 
inserted  in  a  series  of  tanks,  the  juice  being  mixed 
with  manganate  of  lime.  Several  successful  ex- 
periments have  been  made,  and  it  is  said  that  the 
action  of  the  electric  current,  in  connection  with 
the  manganate  of  lime,  has  a  wonderful  effect  on  the 
clarification  of  the  syrup. 

The  largest  turbine  installation  in  Norway  is  now 
being  constructed  on  the  River  Glommen.  The 
object  of  the  undertaking  is  to  suoply  Christiania 
and  adjacent  towns  with  electricity  for  lighting 
and  motive  purposes.  Dams  have  been  built  at  two 
waterfalls,  with  a  canal  about  three-fourths  of  a  mile 
in  jength  for  feeding  the  turbines.  The  falls  are 
estimated  to  yield  i6.onn  and  10,000  effective  horse- 
power, respectivelv.  Thev  are  situated  about  24 
miles  from  the  capital,  and  close  to  the  Trunk  rail- 
way, which  is  naturally  a  great  advantage. 

The  Swiss,  Austrian,  Swedish.  Norweeian  and 
German  manufacturers  of  calcium  carbide  have 
formed  a  combination  for  the  purpose  of  establishing 
price  schedules  and  a  mode  of  controlling  the  sale 
nf  their  product.  The  German  acetylene  industry 
is  very  important,  there  being  at  present  in  the 
empire  over  200.000  plants  producing  this  gas. 
Thirtv-two  of  the  smaller  towns  in  Germany  are 
Hq-hted  by  acetylene  gas,  and  a  nnmber  of  other 
plants  are  in  course  of  erection.  The  gas  is  also 
used  by  the  railroads  for  lighting  passenger  cars. 

Tudge  LowpII.  of  the  United  States  Circuit  Court. 
Di'^trict  of  Massachusetts,  has  handed  down  an 
oninion  in  the  Eickemeyer  winding  case  of  the 
G'-nei-al  Electric  comnany  against  the  Webster 
and  Dudley  Street  Railway  comoanv  of  Webster. 
Mass.  The  bill  sought  to  enjoin  the  defpndant 
from  infringing  claims  one,  two  and  four  of  United 
States  letters  patent  No.  ^77,996.  The  complain- 
ant's invention  concerns  the  application  to  drum 
armatures  of  identical  coils  machine  made,  anv 
one  of  which  can  be  placed  upon  and  taken  off 
the  armature  bv  itself.  A  lars'e  number  of  patents 
I'^ere  introduced  bv  the  defendant  in  evidence,  but 
^he  r-atent  in  suit  was  held  to  be  valid.  A=;  to  Hie 
fourth  claim  the  court  finds  that  the  defendant  has 
infrinsred.  while  no  infringement  is  found  on  the 
fii-=t  and  second  claims.  A  decree  for  the  com- 
plainant is  entered. 


TRADE  NEWS. 


The  Franklin  Electric  company  of  Davenport. 
Iowa,  has  been  incorporated  for  $50,000.  to  do  elec- 
fn'c  manufacturing  and  conduct  allied  enterprises. 
The  officers  are:  President.  John  Austin;  secre- 
tary. H.  M.  Hawley;  vice-president  and  treasurer, 
W.    H.    Crecelius. 

It  will  be  interesting  to  the  many  friends  of 
E.  A.  Wunder  in  both  the  East  and  the  West  tn 
learn  that  early  in  this  month  he  intends  starting 
in  b"«ine='i  for  himself  as  general  sales  agent  of 
the  Ball  Electric  company.  New  York  city,  man- 
ufacturer of  arc   dynamos   and  lamps.    Mr.  Wun- 
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der's  address  will  be  95-97  Liberty  street,  New  York 
city. 

The  Kentucky  Electrical  company  of  Owens- 
boro,  Ky.,  manufacturer  of  the  Kentucky  incandes- 
cent lamp,  as  well  as  of  motors  and  dynamos,  states 
emphatically  that  it  is  "not  a  member  of  either  of 
the  incandescent-lamp  manufacturers'  combines." 

The  Canadian  Electric  Chemical  company,  lim- 
ited, has  been  incorporated  in  Sault  Ste.  Marie, 
with  $100,000  capital,  to  manufacture  alkalis,  chem- 
icals and  chemical  compounds,  and  all  electrical, 
hydraulic,  mechanical  or  automatic  machinery.  The 
l^rovisional  directors  are:  William  Y.  Gibbs,  Clay- 
ton E.  Piatt,  F.  H.  Clergue,  B.  J.  Clcrgue  and 
Henr>'    C.    Hamilton. 

Articles  of  incorporation  of  the  Richmondt  Elec- 
tric Wire  Conduit  company  of  Milwaukee,  Wis., 
were  filed  last  week.  The  object  of  the  corporation 
is  to  manufacture  wire  conduit  tubing  and  elec- 
trical supplies  generally.  The  capital  stock  is 
placed  at  $50,000.  divided  into  shares  of  $1  each, 
and  the  incorporators  are  Daniel  E.  Murphy,  C.  D. 


Richmondt  and  D.  Hayes  Murphy.  This  company 
manufactures  a  type  of  iron  interior  conduit  de- 
signed to  insure  perfect  grounding.  The  tubing  is 
first  pickled  to  remove  any  salts  which  may  have 
been  caused  by  corrosion,  and  it  is  then  reamd.  Af- 
ter the  tubing  has  been  completely  galvanized  the 
interior  wall  is  given  a  coat  of  enamel,  the  ends 
being  first  rounded  to  remove  burrs.  The  coup- 
lings are  also  galvanized  to  insure  a  perfect  con- 
nection and  a  non-oxidizable  joint,  which  will  in- 
sure grounding  of  the  entire  conduit.  This  prod- 
uct has  received  the  approval  of  the  National 
Board  of  Fire  Underwriters.  The  company  has 
been  successful  since  its  organization,  and  will 
shortly  occupy  its  new  building,  which  is  85  feet 
wide  by  400  feet  long  and  35  feet  high,  and  will 
allow  a  considerable  increase  in  the  working  force. 


BUSINESS. 


W.  N.  Matthews  &  Bro.,  St.  Louis,  report  business 
as  being  unusually  active  for  this  season  of  the 
year,    particularly    in    their    "used"    material    line. 


They  have  received  recently  several  large  orders 
for   "used"   outriggers  and  weatherproof  wire. 

Incandescent  lighting  is  having  a  veritable  boom 
in  this  country  or  else  Packard  lamps  are  becoming 
favorites  with  the  users.  At  least,  that's  the  idea 
of  the  Electric  Appliance  company,  Chicago,  which 
has  to  point  to  something  for  its  increase  in  sales. 

The  generating  plant  of  the  new  twin-screw 
Red  Star  ocean-liner,  Vaderland,  consists  of  four 
dynamos  driven  by  engines  built  by  the  B.  F. 
Sturtevant  company  of  Boston.  A  very  complete 
system  of  artificial  ventilation  has  been  installed 
by  the  same  company  and  Sturtevant  engines  are 
used  to  drive  the  eight  induced-draft  fans. 

The  Schultz  Bridge  and  Iron  coanpany  has  been 
awarded  the  contract  for  a  pier  and  warehouse  at 
Progresso,  Yucutan.  Mexico,  for  the  Compania 
del  Ferro  Carrill  Muelle  y  Almacenes  del  Com- 
mercio.  The  pier  is  to  be  constructed  for  a 
double-track  railroad  and  will  be  40  feet  wide  and 
550  feet  long;  eight-inch,  solid-steel  piles  will  be 
used. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


666,255.  Electric  Switch  and  Resistance.  Claude 
W.  Atkinson,  Cardiff,  England.  Application 
filed  June  2,  1900. 

A  starling  switch  for  electric  motors  includes  a  mag- 
netic controller  adapted  automatically  to  prevent  the 
switching  on  of  ihe  current  to  the  motor  until  the  field- 
magnets  o£  the  motor  are  energized  and  to  switch  off 
the  current  from  the  motor  on  overload.  A  series  of  re- 
sistances are  arranged  in  series  with  contacts  and  a  con- 
tact arm  adapted  to  make  contact  with  the  contacts  and 
be  controlled  by  the  magnetic  controller. 

666,258.  Electric  Traction.  Robert  Brown,  Bir- 
mingham, England.  Application  filed  August  21, 
1900. 

A  flexible  medium  hangs  loosely  between  a  pair  of  arms 
depending  from  the  car.  A  three-armed  lever  is  mounted 
within  a  box.  carr>'ing  a  pulley  rotatable  upon  one  of  its 
arms.  A  spring  is  connected  with  the  opposite  arm,  and  a 
contact  fixed  adjacent  to  the  outer  end  of  the  central  lever 
arm  is  in  constant   electrical  connection  with    the   main 


conductor,  collecting  stud  and  skate 


Issued  Jannary  22,  igo/, 

666,329.  Lightning  Arrester.  Charles  A.  Rolfe, 
Chicago,  111.,  assignor  to  the  Rolfe  Electric 
company.  Chicago,  111.  Application  filed  July 
13,    1899. 

This  arrester  is  provided  with  carbons,  arranged  so  as 
to  have  opposing  adjacent  faces,  and  having  these  faces 
coated  with  a  permanent  adhesive  insulating  material. 

666.387.  Apparatus  for  Producing  Alkali,  Electric- 
ity and  Hydrogen  from  Alkali-metal  Amalgam. 
Josiah  W.  Kynaston,  Liverpool,  England.  Ap- 
plication filed  December  5,  1899. 

For  denuding  alkali-metal  amalgam  of  its  alkali,  super- 
posed shelves  in  an  iron  tank  carry  thin  layers  of  the 
amalgam  in  close  proximity  to  iron  cathodes.  Leads 
connect  the  alkali  metal  amalgam  on  the  shelves  and  the 
cathodes  with  the  translating  device. 

666,400.     Cord  Adjuster  for  Electric  Lights.     Will- 


No.  666.303, 

666,271.  Column-printing  Telegraphic  Instrument. 
Frederick  H.  W.  Higgins,  London,  England, 
Assignor  of  one-half  to  Wilfred  King.  London, 
England.     Application  filed  October  10,  1899. 

The  transmitting  instrument  comprises  a  keyboard  of 
the  WhtatsEone  type  and  a  magneti  -electric,  machine 
sending  alternating  currents.  The  receiver  comprises  a 
spring-operated  train  of  wheels  controlled  by  an  escape- 
ment. A  type  wheel  is  actuated  by  the  train,  and  an  elec- 
tromagnet with  a  polarized  armature  controls  the  escape- 
ment. An  electromagnet  with  an  armature  which  is  not 
polarized  controls  a  local  source  of  energy  for  actuating 
the  printing  frame.  A  spring-operated  train  of  wheels 
rotates  the  paper-feed  roller,  an  escapement  conlrollicg 
the  train.  The  printing  frame  is  made  to  release  this 
escapement.  Circuit  connections  are  made  between  both 
of  the  electromagnets  and  the  magneto  machine  whereby 
alternating  currents  are  sent  to  the  electromagnets. 

666,303.  Storage-battery  Transfer  Car.  George  H. 
Condict,  New  York,  N.  Y.,  assignor  to  the 
Electric  Vehicle  company,  New  York,  N.  Y. 
Application  filed  September  3,  1898.  Renewed 
June  28,  1900. 

The  car  carries  two  elevators  for  removing  a  spent  bat- 
tery and  for  supplying  a  charged  one  to  a  motor  vehicle, 
and  means  for  operating  and  controlling  the  movements 
of  the  transfer  car  and  of  each  of  the  elevators  inde- 
pendently. Charging  platforms  arranged  adjacent  to  the 
.line  of  travel  of  the  elevator  car  contain  mechanism  for 
moving  a  tray  of  batteries  horizontally.  A  motor  con- 
nected with  the  elevator  opera'es  raechaoism  to  move  a 
battery  on  to  the  elevator  platform  or  from  the  elevator 
platform  to  the  charging  platform.     (See  cut.) 

666,306.  Electric  Railway.  Johannes  W.  Ehlers, 
Hamburg,  Germany.  Application  filed  Decem- 
ber 19,   1899. 

The  main  conductor  is  partially  inclosed  by  an  insulating 
bed  mounted  in  the  track  rail,  A  covering  strip  of  rubber 
or  of  an  elastic  and  insulating  equivalent  has  caviiies  in 
its  lower  surface  and  is  adapted  to  close  down  on  to  the 
lower  bedding  of  rubber  or  of  an  elastic  and  insulating 
equivalent.  Sei:tioDal  conductors  are  mounted  on  the  top 
of  the  rubber  covering  and  have  contact  lugs  extending 
downwardly  through  the  covering  into  the  cavities.  (See 
cut.) 

666,315.  Method  of  Construction  of  Electric  Mo- 
tors. Frederic  A.  Johnson,  Binghamton,  N.  Y., 
assignor  to  the  Stow  Manufacturing  company, 
Binghamton,  N.  Y.  Application  filed  August 
30,  1900. 

A  hollow  field-magnet  pole  is  detachably  connected  to 
the  frame.  A  cup-shaped  nut  engages  the  neck  of  the 
pole-piece  to  secure  it  in  position,  and  a  plunger  moves  in 
the  hollow  neck  carrying  a  bolt.  A  band-wheel  engages 
the  bolt  for  adjusting  the  plimger,     (See  cut.) 


NO.    666,306. 


NO.    666,315. 


iam   C.   Tregoning,   Hartford,    Conn.     Applica- 
tion filed  November  19,  1900. 

An  adjusting  block  has  a  longitudinal  groove  extending 
along  one  side  and  terminating  io  volute  openings  near 
each  end  and  a  perforation  through  the  middle  of  the 
block  and  opening  into  the  groove. 

666,403.     Rail   Bond.     Montraville   M.   Wood,    Chi- 
cago. 111.     Application  filed  November  22,  1900. 

An  internally  expanding  plug  has  its  central  or  internal 
part  harder  than  the  material  of  the  rail  bond,  but  softer 
than  the  material  of  the  head  or  external  portion  of  the 
plug. 


666,444.  Telephone-exchange  Central-station  Switch- 
board Apparatus.  George  K.  Thompson,  Mai- 
den, and  Ernest  C.  Robes,  Medford,  Mass., 
assignors  to  the  American  Bell  Telephone  com- 
pany, Boston,  Mass.  Application  filed  Febru- 
ary 13,  1900. 

The  switchboard  contains  sub-station-line  and  toll-line 
sections.  A  pneumatic-tube  instruction-ticket  system  is  de- 
scribed, comprising  a  group  of  pneumatic  tubes  extending 
between  switchboards  of  one  series  and  those  of  the 
other,  and  adapted  for  the  conveyance  of  loose  instruction 
tickets  uniformly  from  the  switchboard  sections  of  the 
sub-station-line  serips  to  those  of  the  toll-line  series  A 
supplementary  pneumatic  system  cousists  of  branch 
transmission  tub  s  leading  from  the  switchboard  sections 
of  the  toll-line  series,  respectively,  and  a  common  receiv- 
ine  tube  in  which  the  branches  merge,  leading  to  a  suita- 
ble depository. 

666,454.  Electrical  Measuring  Instrument.  Henry 
P.  Ball,  New  York,  N.  Y.,  assignor  to  the 
General  Incandescent  Arc  Light  company,  New 
York,  N.  Y.     Application  filed  June  12,  1900. 

The  moving  system  consists  of  a  rotatable  spirally  ar- 
ranged magnetically  responsive  body.  Lines  of  force  are 
produced  parallel  to  ihe  ax-s  of  motion  of  the  body  Means 
are  provided  for  increasing  the  length  of  the  lines  of 
force,  ihese  means  bearing  such  relation  to  the  rotatable 
body  that  the  lines  of  force  will  be  shortened  by  its  rota- 
tion.    (See  cut.) 

666,457.  Privacy-device  Apparatus  for  Polystation 
Telephone  Lines.  John  A.  Barrett,  Summit. 
N.  J.,  assignor  to  the  American  Telephone  and 
Telegx'aph  company  of  New  York.  Application 
filed  September  8,  1900. 

The  apparatus  at  each  sub-station  of  a  central-energy, 
party-line  circuit  consists  of  the  telephone-supporting 
hook  lever,  a  normally  open  bridge  of  ihe  main  conductors 
adapted  10  be  closed  by  the  hook  lever  when  relieved  of 
the  weight  of  (he  telephone,  a  noimally  open  telephoue 
bridge,  wiih  station  telephones  connected  therein,  and  an 
eiectrogravity  switch  controlling  the  continuity  of  the 
telephone  bridge  and  comprising  a  high-resistance  elec- 
tromagnet includtd  in  the  first-named  bridge,  a  drop- 
plate  norm -illy  maimained  in  a  vertical  position  by  the 
armature  of  the  magnet  but  adapted  to  yield  to  gravity 
and  fall  when  released  thertfrom,  and  thereupon  to  c'ose 
the  telephone  bridge.  A  visible  signal  plate  is  carried  on 
a  rod  rigidly  secured  to  the  axis  of  the  drop  plate  of  the 
electroeravity  switch  and  ad-ipied  to  appear  at  or  disap- 
pear from  an  aperture  or  window  according  to  the  posi- 
tion of  the  drop  plate,  and  thereby  indicate  the  engaged  or 
disengaged  condition  of  the  line.    (Ste  cut.) 

666,545.  Lightning  Arrester.  William  N.  McAngc, 
Suffolk,  Va.     Application  filed  March  23,  1900. 

The  base  carries  a  core  having  a  helical  groove,  a 
choking  coil  wound  in  the  eroove  and  lying  below  the  sur- 
face of  the  core,  a  conductive  protecting  cylindrical  casing 
for  the  coil  engaging  the  core  and  separated  from  the  coll 
by  a  continuous  interspace,  a  ground  connection  with  the 
casing,  a  fuse  wire  in  series  with  the  coil,  and  means  for 
attachment  of  line  and  instrument  wires  with  the  -coil  and 
fuse,  respectively. 

666,586.  Insulator.  Henry  W.  Woolbert,  Smeth- 
port,  Pa.     Application  filed  August  27,   1900. 

An  insulator  consisting  of  fragile  material  has  two  incut 
jopenings  at  one  end  to  receive  wires,  and  an  incut  open- 
ng  at  its  opposite  end  for  receiving  a  wire,  and  a  metal 
support  embedded  in  the  insulator. 

666,602.  Electrical  Glow  Lamp.  Arthur  Couch, 
London,  England.  Application  filed  June  11, 
1900. 

See  illustration  aud  description  on  page  7S. 

666,618.  Electric  Igniter.  Charles  D.  Wright,  Chi- 
cago, 111.    Application  filed  May  29,  1899. 

A  handpiece  comprises  a  continuous  piece  bent  to  form 
a  spring,  having  near  one  of  its  ends  a  transverse  loop  and 
provided  with  a  contact  arm  located  across   the   loop,   and 
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No.  666.454. 

666,431.  Electrotherapeutic  Apparatus.  John  S. 
Mead.  Buffalo,  N.  Y..  assignor  to  Albert  W. 
Courtney,  Buffalo,  N.  Y.  Application  filed 
August    25,    1900. 

An  induction  coil  has  one  of  the  terminals  of  its  primary 
coil  connected  with  one  pole  of  a  generator.  An  electro- 
magnet has  one  of  its  terminals  connected  with  the  same 
pole  of  the  generator,  two  contacts  forming  the  other 
terminals  of  ihe  electromagnet  and  primary  coM.  A  vi- 
brator comprises  an  armature  moved  in  one  direction  by 
the  magnet  and  in  the  opposite  d'rection  by  a  spring. 
Switch  members  are  carried  by  the  armature  and  arranged 
to  bear  alternately  against  the  terminal  contacts. 


NO.    666,457. 

its  other  end  passing  through  the  loop   and  provided  with 
a  yielding  contact  point. 

666,628.  Fire  Alarm.  Walter  J.  Partridge,  Nor- 
wood, Mass.,  assignor  to  the  National  Fire 
Alarm  company  of  Maine.  Application  filed 
July    14,    1900. 

A  series  of  brackets  or  supports  have  electrical  contacts 
with  one  wire  of  an  open  circuit,  and  are  insulated  from 
the  other  wire  which  they  support  by  sjn  easily  fused 
non-conducting  material  so  arranged  that  on  the  softening 
of  the  non-conductor,  the  insulated  wire  sags  and  forms 
an  electric  contact  with  the  bracket,  tbus  closing  the  eiec- 
tric  circuit  to  operate  a  suitablesigoal. 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY. 


Vol.  XXVIIL 


CHICAGO,  FEBRUARY  9,  1901. 


No.   6 


Engineering  Features  of   Montgomery 
Ward  &  Co/s  New  Building. 

.Montgomery  Ward  &  Co.  have  done  a  mail-order 
business  in  Chicago  for  over  a  quarter  of  a  century, 
and  their  business  has  grown  so  rapidly  during 
recent  years  that  they  have  been  forced  to  enlarge 
greatly  their  facilities  for  handling  the  trade.  This 
has  led  to  the  erection  of  the  new  12-story  building 
at  the  northwest  corner  of  Michigan  avenue  and 
Madison  street,  facing  Lake  Michigan,  and  imme- 
diately adjoining  on  the  south  the  firm's  old  eight- 
story  building.  Considerations  leading  to  the  de- 
sign of  the  new  building  as  it  stands  to-day  were 
that  it  would  be  a  structure  which  could  be  easily 
found  and  would  be  known  to  the  concern's  out-of- 
town  customers  and  which  also  would  be  a  credit 
to  the  firm  and  an  ornament  to  the  Lake  Front 
on  which  it  is  located.  Montgomery  Ward  &  Co. 
now  have  the  largest 
store  in  the  world 
doing  an  exclusive 
mail-order  business. 
Twenty-five  acres  of 
Hoor  space  are  occu- 
pied and  2,000  clerks 
are    employed. 

The  new  building 
i;Fig.  2,  page  94)  is  12 
stones  high,  w-hile  a 
tower,  as  the  central 
and  major  motive  of 
the  design,  rises  to 
the  height  of  25 
stories,  the  distance 
from  the  street  level 
to  the  top  of  the 
weather-vane  figure 
surmounting  the 
tower  being  390  feet. 
This  figure,  which 
has  been  designed  to 
typify  "Progress 
Lighting  the  W  a  y 
for  Commerce,"  is 
14  feet  in  height  and 
is  made  of  heavy 
sheet  bronze  (gilded) 
on  a  skeleton  of  five- 
inch  solid-steel 
shafting  and  struc- 
tural steel.  The  re- 
volving part,  w^hich 
weighs  2.200  pounds, 
is  electrically  illumi- 
nated at  night,  as  de- 
scribed in  detail 
later.  The  statue 
was  designed  by  J. 
Massey  Rhind  c^ 
Xew  York,  under  di- 
rection of  Richard 
E.  Schmidt,  the  arch- 
itect of  the  build- 
ing. Fig.  3  is  a  viev^  of  the  top  of  the  tower  and 
the  weather  vane,   taken  with  a   telescopic  lens. 

A  full  skeleton- steel,  fireproof  construction  has 
been  used  throughout  the  building.  The  structure 
has  a  frontage  of  86  feet  on  Michigan  avenue  and 
extends  back  163  feet,  the  tower  structure  being 
40  feet  square.  The  foundation  consists  of  about 
1.200  50-foot  piles,  capped  with  dimension  stone, 
concrete  and  steel,  IJV2  feet  below  the  sidewalk 
level.  White  Georgia  marble  in  rusticated  courses 
is  used  to  face  the  first  three  stories,  pressed  brick 
and  terra-cotta  being  used  for  all  the  upper  stories. 
The  structure  is  rich  in  modeled  terra-cotta  and 
marble  carving  executed  by  prominent  artists. 
The  fireproofing  material  consists  of  semi-porous 
tile  blocks.  The  window  frames  of  the  entire  build- 
ing are  of  cast-iron  or  galvanized  sheet  metal. 
Maple  fioors  are  used  except  in  the  halls,  which 
have  surfaces  of  art  marble.  In  the  tower  there 
is  absolutely  no  wood.  The  first  two  floors  are 
used  for  offices  and  reception  purposes.  The  main 
entrance  is  beautifully  and  richly  finished  in  marble 
and  mahoganj'-. 

AVith  the  erection  of  the  new  building  arose  the 
problem  of  furnishing  light,  heat  and  power  to  both 
the  new  and  old  structures.  It  was  early  decided 
to  provide  an  independent  power  plant,  and  as  the 


basement-floor  space  was  very  valuable,  it  was 
decided  to  install  vertical  generating  units.  Ac- 
cordingly, the  power  plant  was  placed  in  the  rear 
of  the  basement  floor,  the  engine  room  being  45 
by  32  feet  in  size,  with  a  20-foot  ceiling.  In  this 
small  space  are  erected  two  300-horsepower,  verti- 
cal, cross-compound,  Reynolds-Corliss  engines  each 
directly  connected  to  two  direct-current  generators. 
A  switchboard  and  some  auxiliary  apparatus  com- 
plete the  engine-room  equipment.  A  view  of  the 
room  is  given  in  Fig.  i,  showing  No.  2  engine  on 
the  right  and  a  portion  of  No.  i  engine  on  the  left. 
The  engines  have  cylinders  14  and  24  inches  in 
diameter,  and  a  30-inch  stroke  and  are  run  non- 
condensing.  They  are  guaranteed  to  develop  one 
indicated  horsepower-hour  on  20  pounds  of  dry 
steam  at  the  most  economical  point,  which  is  when 
developing  300  horsepower  with  a  steam  pressure 
of   155   pounds   at    125    revolutions   a   minute.     The 
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ENGINEERING    FEATURES    OF    MONTGOMERY    WARD    &    CO.  S    NEW    BUILDING, 

engines  fully  came  up  to  their  guarantee  on  a  recent 
test.  They  are  designed  to  develop  as  high  as 
420  horsepower  each.  The  latest  type  valves  are 
used  on  the  engines,  they  being  located  in  the 
cylinder  heads  and  provided  with  double  eccentrics, 
thus  diminishing  the  clearance. 

Mounted  on  the  ends  of  the  shaft  of  No.  i  engine 
are  two  Western  Electric  iis-volt,  eight-pole,  100- 
kilowatt  generators,  guaranteed  to  run  with  a  50 
per  cent,  overload  without  excessive  heating  for 
half  an  hour.  On  No.  2  engine  are  connected  two 
Westinghouse  loo-kilowatt  generators  of  the  same 
voltage  and  of  similar  design.  The  generators  are 
run  in  series  on  a  three-wire  system.  The  three- 
wire  feeder  mains  are  run  from  the  switchboard  to 
all  centers  of  distribution,  where  they  are  con- 
verted into  two- wire,  iio-volt  feeders. 

The  sw^itchboard,  of  which  a  good  view  is  given 
in  Fig.  4,  is  18  feet  long  and  six  feet  high,  standing 
one  foot  above  the  floor,  and  consists  of  five  panels 
of  pink  Tennessee  marble,  1%  inches  in  thickness. 
A  bronze  scroll  frame  surrounds  the  board,  while 
a  clock  with  open  scrollwork  on  top  completes  the 
ornamentation.  The  use  of  flush  instruments,  with 
bronze  facings,  adds  to  the  pleasing  appearance  of 
this  handsome  board.  The  two  outside  panels  on 
either   end    are   identical,    the    lower   half    of   each 


controlling  one  generator,  the  upper  half  supplying 
two  feeder  circuits.  The  complement  of  instru- 
ments and  switches  on  each  of  the  four  panels 
includes  a  l,5G0-ampere  I-T-E  circuit-breaker,  a 
Wirt  rheostat,  a  single-throw,  three-pole,  1,500- 
ampere,  generator  switch,  two  single-throw,  three- 
pole,  600-ampere  feeder  switches,  an  ammeter  reg- 
istering to  1,200  amperes  and  a  voltmeter  with  a 
i20-volt  scale.  On  the  center  panel  are  mounted 
two  150-volt  pressure  voltmeters  connected  with 
pressure  wires  to  the  center  of  distribution  on 
the  eighth  floor,  a  220-volt  ground-detector  volt- 
meter connected  to  an  Ellicott  ground  detector  and 
two  single-throw,  three-pole,  800-ampere  feeder 
switches.  These  latter  switches  control  two  feeder 
circuits,  supplying  the  old  building,  while  the  other 
eight  switches  are  on  the  new-building  circuits. 
The  instruments  used  on  the  board  are  of  the 
Weston  type. 

The  back  of  the 
switchboard  presents 
a  very  good  piece 
of  workmanship.  All 
the  machines  are 
fused,  as  well  as  sup- 
plied with  circuit- 
breakers.  Fuses  for 
each  feeder  circuit 
are  provided  and  are 
mounted  on  slate 
slabs.  A  separate 
Thomson  recording 
wattmeter  is  c  o  n- 
nected  in  circuit  with 
each  generator.  The 
feeders  are  taken 
from  the  board  to 
the  centers  of  dis- 
tribution in  i  r  o  n- 
armored  conduit. 
Circuits  leading  to 
distributing  points 
on  the  west  end  of 
the  second,  fifth  and 
eighth  floors  and  on 
the  east  end  of  the 
first,  third  and  sev- 
enth floors  consist  of 
350,000  -  circular  -  mil 
cables  for  the  two 
outside  wires  and  a 
700,000  -  circular-mil 
cable  for  the  middle 
wire.  One  circuit  ol 
two  460,000  and  one 
800,000  -circular- mil 
cables  is  carried  to  a 
center  of  distribu- 
tion on  the  thir- 
teenth floor  to  sup- 
plj'  the  tower  and 
weather     vane     with 

ENGINE  ROOM.  ^'S^^/     ^^    ^"f^s   are 

earned  up  in  race- 
ways in  the  ends  of  one  of  the  passenger-elevator 
shafts.  No  doors  to  the  Hoor  openings  are  pro- 
vided in  these  raceways,  and  the  top  and  bottom 
ends  are  sealed  with  tile  arches.  The  backs  of  the 
raceways  in  the  elevator  shaft  are  of  sheet  metal, 
w^hich  can  be  removed  in  sections  if  it  is  necessary 
to  get  at  the  wires.  All  the  wiring  in  the  building 
is  run  in  iron-armored  conduit,  except  on  the  top- 
story  ceiling,  where  open  wiring  on  porcelain  knobs 
is  used. 

The  cut-out  boxes  on  the  first  and  second  floors 
are  of  elaborate  design.  The  switches  and  con- 
nections are  mounted  on  marble  boards  with  bronze 
trimmings,  the  rear  boxes  having  glass  doors,  while 
the  boxes  in  the  front  of  the  two  floors  have  orna- 
mental bronze  doors.  The  cut-out  box  shown  in 
Fig.  5  supplies  78  circuits  on  the  rear  of  the  first 
floor,  each  lamp  or  group  of  lamps  being  separately 
controlled  from  the  box.  The  rear  second-floor 
box  is  similar,  while  the  two  front  boxes  supply 
52  circuits. 

There  are  about  5,000  i6-candlepower  incandes- 
cent lamps  used  in  the  two  buildings.  In  the  old 
building  40  Iio-volt,  enclosed-arc  lamps  of  the 
Manhattan  and  Jandus  types  are  used.  The  in- 
candescent lamps  on  the  first,  second  and  ninth 
floors  are  arranged  in  clusters  of  four  and  six  lights 
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Fig. 2. 


Fig. 


Details  of  Tower  and 
Weather  Vane. 


General  View  of  Build- 
ing. 

ENGINEERING    FEATURES    OF     MONTGOMERY    WARD    &    CO.'S 
NEW   BUILDING. 

each.  Opal  globes  with  artistic  bronze  trimmings 
enclose  the  clusters,  giving  them  the  appearance  of 
arc  lamps. 

For  the  purpose  of  illuminating  the  weather-vane 
figure  on  the  pinnacle  of  the  tower,  four  standards 
are  provided  just  below  the  statue,  as  may  be  seen 
by  a  close  inspection  of  Fig.  3.  On  each  of  these 
columns  is  mounted  a  ribbed-copper  reflector,  cov- 
ered with  glass  and  containing  seven  32~cand]e- 
power  incandescent  lamps.  These  reflectors  are 
mounted  in  sockets,  so  that  the  light  can  be  thrown 
solely  on  the  figure,  giving  it  the  appearance  of 
floating  in  the  air.  This  illumination  is  provided 
every  evening  till  li  p.  m.,  at  which  .time  the  gen- 
erating plant  is  shut  down. 

The  boiler  equipment  comprises  two  Heine  safety 
water-tube  boilers,  each  of  300-horsepower  capacity. 
They  are  fitted  with  Hawley  down-draft  furnaces 
and  supply  steam  at  125  pounds'  pressure.  The  fur- 
naces connect  into  a  steel  stack  5^^  feet  in  diameter 
and  200  feet  in  height.  Two  boiler  feed  pumps,  a 
fire  pump  of  a  capacity  of  1,000  gallons  a  minute 
and  a  1,000-horsepower  Cochrane  feed-water  heater 
are  provided.  There  is  a  double  system  of  main 
steam  headers  running  from  the  boilers  tothe engine 
room,  each  being  independent  of  the  other,  to  pro- 
vide against  shutting  down  the  plant  in  case  one 
header  breaks.  In  fact,  practically  the  whole  plant, 
from  the  boilers  to  the  engines  and  generators,  has 
been  installed  in  duplicate,  so  as  to  forestall  the 
shutting  down  of  the  plant  in  case  of  almost  any 
accident. 

At  the  left,  in  Fig.  4,  is  shown  the  gauge  board. 
It  consists  of  a  slab  of  marble  similar  to  the  switch- 
board and  has  mounted  upon  it  a  hydraulic  1,500- 
pound  gauge  for  the  elevator  service,  a  pressure 
and  a  vacuum  gauge  on  the  heating  system,  receiver 
gauges  for  the  two  engines  and  a  high-duty  steam 
pump,  a  steam  gauge  on  the  main  steam  header 
and  a  recording  steam  gauge.  All  of  the  gauges 
are    of    the    Crosby    type.     Above    the    board    is    a 


tank  register  or  gauge  to  show  the  height  of  water 
in   the   house-service    tank. 

Outside  of  the  lighting  service  there  is  consid- 
erable power  used  throughout  the  two  buildings, 
the  total  amounting  to  about  170  horsepower. 
Nearly  all  of  the  motors  are  connected  to  the  220- 
volt  circuits,  those  in  the  basement  being  supplied 
Irom  an  independent  circuit  which  is  brought 
down  from  the  cut-out  boxes  on  the  floors  above. 
Two  five-horsepower  motors  in  the  pump  room 
are  belted  to  two  Deane  triplex  house  pumps  which 
force  water  to  a  lo.ooo-gallon  tank  on  the  roof  for 
house  service.  A  Kroeschell  Bros,  refrigerating 
apparatus  of  five  tons'  daily  capacity  is  installed 
in  the  engine  room.  The  carbonic-acid-gas  com- 
pressor is  driven  by  a  lo-horsepower  motor,  as 
shown  in  Fig.  6.  The  gas  is  circulated  in  pipes 
through  a  tank  in  the  corner  of  the  room  and 
water  is  cooled  by  the  direct-expansion  principle. 
This  water,  which  is  used  for  drinking  purposes, 
is  circulated  by  means  of  a  2%-horsepower,  elec- 
trically driven  pump.  Artesian  water  is  used,  it 
being  pumped  from  a  320-foot  well  uuder  the  old 
building  by  a   lo-horsepower   motor.     A  telescope 


FIG.    5.      ENGINEERING    FEATURES   OF    MONTGOMERY  WARD 
&    CO.'S    NEW    BUILDING. — 78-CIRCUIT    CUTOUT    BOX. 

ash  elevator  used  to  remove  ashes  from  the  base- 
ment to  the  alley  is  driven  by  a  five-horsepower 
motor. 

The  larger  portion  of  the  electric  power  for 
motor  service  is  used  for  elevator  purposes.  The 
arrangement  of  the  elevators  is  rather  unusual  and 
quite  interesting.  There  is  one  Sprague  electric 
elevator  driven  by  a  30-horsepower  motor  and 
two  Otis  electric  elevators  operated  by  22-horse- 
power  motors.  These  elevators  are  used  for  pas- 
senger purposes  and  run  between  the  first  and 
twelfth  floors  in  the  new  building,  a  distance  of  142 
feet.  A  15-horsepower  Otis  electric  elevator  (Fig.  8) 
is  located  on  the  twelfth  floor  and  runs  from  that 
floor  to  the  observation  cage  on  the  twenty-fifth 
floor  of  the  tower,  the  total  lift  of  this  elevator  being 
185  feet,  which  is  the  longest  run  of  any  electric 
elevator  in  the  city. 

-Other     elevators    -for     freight     purposes     include 
a     12-story,     link-belt     carrier     elevator,     an     eight- 


story  elevator  of  the^same  type  and  a  moving-in- 
cline elevator,  running  from  the  basement  to  the 
shipping  room  on  the  first  floor,  driven,  respect- 
ively, by  a  lo-horsepower  and  two  five-horsepower 
motors.  On  the  carpet  floor  a  Singer  carpet-sew- 
ing machine  (Fig.  7)  is  driven  by  a  one-horsepower 
motor.  In  the  same  room  three  ordinary  sewing 
machines  are  driven  by  a  two-thirds-horsepower 
motor,  while  in  the  dressmaking  department  25 
Singer  machines  are  operated  by  means  of  a  2M1- 
horsepower  motor  belted  to  two  shafts.  A  mail- 
numbering  machine  is  also  driven  by  a  small  motor 
on  the  ofiice  floor. 

In  the  old  and  new  buildings  there  are  installed 
seven  freight  and  three  passenger  elevators  of  the 
high-pressure,  hydraulic  type.  These  are  operated 
by  a  high-duty,  lOo-horsepower.  Laidlaw-Dunn- 
Gordon  steam-pumping  engine  which  pumps 
against  a  pressure  of  700  pounds  in  a  hydraulic 
accumulator.  This  pump  is  a  three-cylinder,  com- 
pound, non-condensing  engine,  and  has  steam  cylin- 
ders, 15.  18  and  18  by  24  inches  in  size.  The  three 
water  plungers  are  4V2  inches  in  diameter  and  art- 
outside  packed.  On  a  recent  test  this  pumping  engine 
gave  a  steam  consumption  per  horsepower  per  hour 
of  25.88  pounds  of  dry  steam  at  123  pounds'  gauge 
pressure.  The  pump  is  designed  to  run,  and  did  do 
so,  under  test,  at  700  pounds  on  the  water  end,  with 
a  steam  pressure  of  125  pounds,  delivering  250 
gallons  a  minute  at  a  speed  of  51  revolutions.  As 
an  auxiliary  supply  for  this  hydraulic-elevator 
service,  a  75-horsepower  duplex  steam  pump  is  pro- 
vided. 

The  heating  of  all  the  floors  except  the  first 
and  second  is  by  direct  radiation  and  is  furnished 
by  a  Warren  Webster  vacuum  system.  The  two 
lower  floors  are  heated  by  indirect  radiation  from 
a  large  centrifugal  ventilating  fan  on  the  ninth 
floor.  This  fan  has  an  output  of  25,000  cubic  feet 
of  air  a  minute  and  is  driven  by  a  20-horsepower 
motor.  This  system  is  controlled  by  a  Powers  reg- 
ulating apparatus.  About  25.000  linear  feet  of 
radiation  is  used  in  the  buildings.     As  the  exhaust 


FIG.    6.       ENGINEERING  FEATURES   OF   MONTGOMERY  WARD 

&   CO.'S   NEW   BUILDING. — ELECTRICALLY   DRIVEN 

REFRIGERATING    APPARATUS. 

steam  from  the  engines  and  auxiliaries  is  not  suffi- 
cient to  meet  the  demands  in  cold  weather,  some 
live  steam  is  used. 

A  Westinghouse  air-brake  apparatus  is  used  for 
blowing  out  the  dynamos  and  other  purposes.  There 
is  installed  an  Adams  patent  sewage  lift  which  is 
automatically  controlled  to  lift  the  low-level  drain- 
age to  the  street  sewers.  Meeker  &  Cross  patent 
folding    doors    are    used    on    the    elevators    and    a 


Fig.  4.     Switchboard  and  Gaugeboard.  Fig.  7.     Electrically  Driven  Carpel-sewing  Machine. 
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light-signal  system  is  installed  in  connection  with 
the  passenger  elevators.  A  house-telephone  serv- 
ice, with  about  50  telephones  throughout  the  build- 
ings, is  supplied  by  the  Chicago  Telephone  com- 
pany. Conduits  were  run  for  the  telephone  cables 
during  the  construction  of  the  building. 

The  general  contractor  for  the  construction  of 
Montgomery  Ward  &  Co.'s  new  building  was  the 
George  A.  Fuller  company.  The  wiring  and 
switchboard  were  installed  by  the  Western  Electric 
company.  The  Franklin  Engineering  company  and 
Pierce,  Richardson  &  Neiler  were  the  consulting 
engineers  for  the  mechanical  and  electrical  plant. 
William  H.  Leland,  chief  engineer  of  Montgomery 
\\'ard  &  Co.,  is  in  charge  of  the  installation.     Mr. 


York  city.  The  officers  of  the  company  are  as 
follows:  President,  W.  A.  Boland;  vice-president, 
P.  H.  Flynn;  secretary,  W.  A.  Foote;  treasurer, 
F.  C.  Cochran.  Mr.  Boland  and  Mr.  Flynn,  it 
is  stated,  hold  a  large  number  of  shares  of  the 
stock  as  trustees.  While  the  company  is  capital- 
ized at  $4,000,000,  it  is  probable  that  an  equal 
amount  of  bonds  will  be  issued. 


Camden  and  Trenton  Electric  Railway. 

An  electric  railway  has  been  opened  by  the  Cam- 
den and  Trenton  Railway  company  which  affords 
direct  connection  between  the  cities  of  Philadel- 
phia and  Trenton,  N.  J.  The  road,  which  is  about 
30  miles  long,  starts  from  the  Market  street  ferry 


FIG.  8.     ENGINEERING  FEATURES  OF  MONTGOMERY  WARD  & 

Schmidt,  the  architect,  planned  many  of  the  engi- 
neering features.  He  laid  out  all  of  the  electric 
wiring,  as  well  as  the  conduits  for  the  telephone 
cables,  and  designed  the  cut-out  boxes  and  reflectors 
for  the  weather-vane  lighting. 


Detroit  and   Chicago  Electric  Railway. 

The  construction  of  an  electric  railway  between 
Detroit,  Mich.,  and  Chicago — a  distance  of  nearly 
300  miles — is  the  purpose  for  which  the  Detroit 
and  Chicago  Traction  company  was  organized  in 
Brooklyn,  N.  Y.,  recently.  The  company  has  filed 
its  articles  of  incorporation  with  the  secretary  of 
state  at  Lansing,  Mich.,  certifying  to  a  capitaliza- 
tion of  $4,000,000.  Besides  its  purpose  of  building 
an  electric  railway  bet\veen  the  two  cities  named,  it 
is  provided  that  the  company  may  construct  branch 
lines  in  such  Michigan  and  Illinois  cities  and  vil- 
lages as  may  be  deemed  necessary  to  carry  out  the 
purpose  of  the  organization,  and  may  also  build 
cars  and  do  other  things,  essential  to  the  business. 
The  route  proposed  will  parallel  closely  the  line 
of  the  Michigan  Central  railroad,  passing  through 
the  principal  cities  on  the  route  of  that  road,  such 
as  Ann  Arbor.  Jackson,  Albion,  Marshall,  Battle 
Creek,  Kalamazoo,  Niles  and  Michigan  City.  Press 
dispatches  assert  that  the  company  will  secure  con- 
trol of  the  Detroit.  Ypsilanti  and  Ann  Arbor  Rail- 
way company,  which  now  operates  a  line  between 
Detroit  and  Ann  Arbor,  a  distance  of  40  miles. 
Grading  is  now  being  done  for  an  electric  railway 
between  Ann  .^rbor  and  Jackson,  a  stretch  of  an- 
other 40  miles,  by  a  company  closely  allied  with 
the  Detroit-.A.nn  Arbor  company.  Between  Battle 
Creek  and  Kalamazoo,  which  are  23  miles  apart,  the 
Michigan  Traction  company  is  operatin.e  a  line. 
This  latter  company  is  owned  and  operated  by  the 
Railways  Company  General  of  Philadelphia,  but  it 
is  stated  that  the  new  Detroit  and  Chicago  company 
may  effect  a  consolidation  with  the  company.  Con- 
trol of  this  line,  together  with  the  Detroit-Ann 
-■\rbor  road  and  the  Ann  Arbor-Jackson  road  under 
construction,  would  give  the  new  corporation  pos- 
5;e5sion  of  about  100  miles  of  railway  out  of  the 
290  miles  necessary  to  connect  Detroit  with 
Chicago. 

The  incorporators  of  the  Detroit  and  Chicago 
Traction  company  are  men  prominently  identified 
with  electric-railway  construction  in  Michigan,  and 
are  already  interested  in  several  roads,  projected 
and  in  operation.  The  gentlemen  named  in  a 
Lansing  dispatch  as  the  incorporators  are:  W.  A. 
Foote  of  Jackson.  Mich.;  W.  A.  Boland  of  Grass 
Lake.  Mich.;  George  J.  Carr  of  Montclair.  N.  J.; 
Isaac  W.  Maclay  of  Yonkers,  N.  Y..  and  P.  H. 
Flynn.  John  McCarty'  and  F.   C.   Cochran  of  New 
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in  Camden,  opposite  Philadelphia,  and,  as  shown 
by  the  accompanying  map,  runs  northeast  through 
the  territory  bordering  on  the  New  Jersey  side 
of  the  Delaware  River  to  Trenton.  Connections 
are  made  in  both  Camden  and  Trenton  with  the 
local  street-railway  lines,  the  total  length  of  run 
of  the  cars  being  about  35  miles.  Leaving  Camden 
the  following-named  places  are  tapped  en  route 
to  Trenton:  Palmyra,  Riverton,  Riverside,  De- 
lanco,  Beverly,  Edgewater  Park,  Burlington,  Flor- 
ence, Fieldsboro,  Bordentown  and  White  Horse. 
These  places,  with  the  two  terminal  cities,  ag- 
gregate a  population  of  nearly  182,000.  A  fare  of 
45  cents  is  charged  for  the  whole  run.  Connec- 
tions are  made  at  Burlington  with  the  Burlington 
and  Mount  Holly  Traction  company,  which  oper- 
ates a  line  south  7.15  miles  to  Mount  Holly,  and 
at  Bristol,  across  the  river  from  Burlington,  with 
the  Newton  Electric  Street  Railway  company,  run- 
ning 10  miles  north  to  Newton. 

The  Camden  and  Trenton  company,  says  the 
Railroad  Gazette,  from  which  these  facts  are  taken, 
owns  the  entire  capital  stock  of  the  Cinnaminson 
Electric  Light,  PoWer  and  Heating  company, 
which  lights  the  towns  of  Beverly,  Delanco,  River- 
side, Riverton  and  Palmyra.  It  also  owns  85  per 
cent,  of  the  capital  stock  of  the  Bordentown  Elec- 
tric Light  and  Motor  company,  which  supplies 
light  to  Bordentown  and  vicinity.  The  franchises 
for  the  railroad  were  granted  to  the  Monmouth 
Traction  company,  which  was  incorporated  March 
14,  1893,  and  was  operating  five  miles  of  road  at 
the  Trenton   end  when  the  n^me  was   changed  to 


tube  National  boilers.  The  other  power  house 
is  located  at  Bordentown,  and  has  a  200-kilowatt 
Westinghouse  generator,  a  350-horsepower  belted 
engine  and  a  300-horsepower  water-tube  boiler. 
The  power  is  generated  at  600  volts  at  the  power 
house  and  is  transmitted  a  distance  of  eight  miles 
each  way  from  the  power  house.  It  will  be  possible 
to  maintain  a  voltage  of  over  500  at  any  point 
along  the   line. 

There  are  in  operation  two  single-truck  cars,  18- 
foot  bodies,  equipped  with  two  30-horsepower 
Westinghouse  motors;  also  three  double-truck  du- 
plex cars  equipped  with  two  50-horsepower  West- 
inghouse motors.  There  are  being  delivered  eight 
double-truck  cars,  42-foot  bodies,  steam-coach 
type,  equipped  with  two  50-horsepower  Westing- 
house motors.  These  cars  were  made  by  the  St. 
Louis  Car  company  and  are  very  elaborate  in  de- 
sign and  finish.  Each  car  has  a  smoking  com- 
partment in  one  end,  partitioned  off  from  the  body 
of  the  car  by  a  glass  partition.  The  interior  finish 
is  in  mahogany.  There  are  reversible  cross-seats, 
upholstered    in    frieze  plush. 


Chicago  Elevated  Railroads, 

The  annual  meeting  of  the  South  Side  Elevated 
Railroad  company  of  Chicago  was  held  on  January 
31st.  The  financial  report  shows  that  the  net  earn- 
ings of  the  company  amount  to  4.88  per  cent,  on 
the  value  of  the  capital  stock.  The  passenger 
traffic  showed  an  increase  of  10.4  per  cent,  over 
that  of  the  previous  year.  President  Leslie  Carter 
.said  that  a  meeting  of  the  directors  would  be  held 
on  February  2Sth,  when  the  question  of  the  quar- 
terly dividend  would  be  considered.  He  stated  that 
it  was  the  wish  of  the  directors  to  increase  the 
yearly  dividend  rate  to  four  per  cent.  If  the  busi- 
ness continues  as  prosperous  as  in  igco.  The  av- 
erage number  of  passengers  carried  daily  during 
1000  was  68.155,  against  61,995  for  1899.  The  in- 
crease of  net  earnings  for  1900  over  those  for  1899 
was  7.55  per  cent.  The  percentage  of  operating 
expenses,  including  all  repairs,  to  total  earnings 
was  58.17.  In  the  item  of  repairs  is  included  the 
cost  of  renewing  old  cars,  which  amounted  to 
$55,000. 

The  condensed  financial  statement  is  as  follows: 


Total  earnings 51,286,638.63 

Operating  expenses 748,402.77 

Net  earnings S    538,235.86 

Dividends  and  bond  interest 340,515.00 


Si, 170,380 
669,932 


S    500,448 
340,422 


Surplus s    197,720.86        S    160,026 

Chauncey  J.  Blair,  George  E.  Adams  and  George 
D.  Boulton  were  re-elected  directors  for  four  years. 
Aiter  the  stockholders'  meeting  the  directors  re- 
elected the  old   officers. 


A  special  meeting  of  stockholders  of  the  Met- 
ropolitan West  Side  Elevated  Railroad  company  of 
Chicago  has  been  called  for  April  8th,  to  vote  on 
the  question  of  authorizing  an  issue  of  extension 
bonds  to  be  used  from  time  to  time  in  defraying 
the  cost  of  extensions  and  additions  to  the  property. 
The  company  has  at  present  two  extensions  par- 
tially under  way,  representing  an  expenditure  of 
about  $1,400,000,  and  the  new  issue  will  probably 
exceed  this  amount,  to  provide  for  further  additions 
as  they  become  necessary.  As  the  bonds  will  nec- 
essarily be  second-mortgage  paper.  It  is  stated 
that  they  will  probably  bear  five- per  cent,  interest. 


Traffic  on  the  Chicago  elevated  roads  was  indif- 
ferent during  January,  the  mild  weather  preventing 
a  normal  increase  In  travel.  The  Northwestern 
elevated  carried  a  daily  average  of  52,021  passen- 
gers, which  is  a  gain  of  1,777  O'^sr  the  record  In 
December.  January  traffic  on  the  South  Side  ele- 
vated road  showed  a  daily  average  of  71,137  pas- 
sengers,  as   compared  with   69,504,    for   the  corre- 
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the  present  title  in  October,  1899.  The  authorized 
capital  stock  is  $1,000,000,  all  outstanding.  The 
company  expresses  its  belief  that  at  no  distant  day 
there  will  be  a  consolidation  with  the  Camden  and 
Trenton  street-railroad  companies  and  that  the 
Camden  and  Trenton  railway  will  form  a  link  In 
a  through  electric  line  between  Philadelphia  and 
New  York.  Competition  is  now  afforded  by  three 
steam  lines  which  make  direct  connection  between 
Philadelphia    and   Trenton. 

The  Camden  and  Trenton  Railway  company  has 
two  power  houses  of  brick  and  steel,  one  being  at 
Riverside,  N.  J.,  in  which  are  installed  two  250- 
kllowatt  Westinghouse  generators,  direct-con- 
nected to  two  350-horsepower.  compound-condens- 
ing, slow-speed  Green  engines,  made  by  the  Provi- 
dence Engineering  Works.  Steam  is  supplied  by 
two  250-horsepower  and  one  175-horsepower  water- 


spondlng  month  of  last  year,  a  gain  of  2.3  per  cent. 
Metropolitan  elevated  traffic  during  January 
amounted  to  a  daily  average  of  89,699  passengers,  as 
against  88,585  during  January,  1900.  This  is  an 
Increase   of  1.26  per  cent. 


The  St.  Louis  and  Belleville  Traction  company 
has  been  sold  to  Clark  Brothers  of  Philadelphia. 
One  hundred  and  fifty  thousand  dollars  was  paid  to 
the  three  principal  stockholders,  John  Day,  Zach. 
Tinker  and  L.  N.  Downs.  The  purchasers  assume 
the  indebtedness  of  $1,000,000.  The  company  will 
be  reorganized  on  a  $2,000,000  basis,  and  the  Day 
and  Suburban  lines  between  Belleville,  III.,  and  St. 
Louis,  and  the  Belleville  local  line  will  be  consoli- 
dated. John  A.  Day  retires  as  president  and 
George  J,  Kobusch  of  St.  Louis  succeeds  him. 
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Zenobe  Theophile  Gramme. 

The  death  of  Zenobe  Theophile  Gramme  takes 
from  the  electrical  world  a  pioneer  in  the  develop- 
ment of  the  dynamo-electric  machine,  with  all  the 
changes  that  it  has  brought,  and  an  inventor  who 
has  been  characterized  as  an  intuitive  engineer. 

Gramme  was  born  in  Belgium  in  1S26,  and  was 
for  some  years  a  carpenter's  apprentice.  Develop- 
ing a  talent  for  machinery  while  he  was  still  a  young 
man,  he  left  the  carpenter's  trade  and  entered  the 
•■.\lliance"  factory  in  Paris  as  a  mechanic.  It  was 
in  this  factory  that  the  "Alliance"  machine  (de- 
scribed and  illustrated  in  Mr.  Pierce's  article  in 
the  Western  Electrician  of  January  5tli)  was  built. 
.•Xs  a  young  man  Gramme  also  worked  in  the  work- 
shops of  Ruhmkorff.  Previous  to  the  time  when 
he  gave  his  attention  to  the  electric  generator  Fara- 


Z.    T.    GRAMME. 

day  had  made  his  discoveries  of  electromagnetic 
induction,  and  the  magnetoelectric  machine  had 
been  invented,  followed  by  the  generator  with  sepa- 
rately e.xcited  fields  of  soft  iron,  and  finally  by  the 
self-excited  machine. 

Without  any  technical  training  in  electricity  ex- 
cepting what  he  had  gained  in  his  work  as  a  me- 
chanic, Gramme,  in  1870,  brought  out  the  armature 
which  still  bears  his  name.  The  Siemens  shuttle 
armature,  which  preceded  it,  was  defective  in  hav- 
ing only  one  coil,  producing  an  intermittent  effect. 
Gramme's  armature  was  a  continuously  wound  ring, 
and  was  at  once  successful,  furnishing  as  it  did  a 
continuous  uni-directional  current. 

In  an  article  in  the  London  Electrician,  signed 
S.  P.  T.— probably  written  by  S.  P.  Thompson- 
appears  the  following;  "The  rapid  commercial  suc- 
cess of  Gramme's  machine  is  due  to  a  combination 
of  causes.  It  was  the  first  practical  machine  in 
which  were  combined  the  features  of  the  continuity 
of  commutation,  the  self-exciting  arrangement, 
good  lamination  in  the  armature  core,  and  rea- 
sonably good  proportions  in  the  magnetic  circuit. 
No  doubt,  also.  Gramme  was  fortunate  in  having 
behind  him  a  good  firm  of  mechanical  engineers 
to  undertake  the  construction  of  his  machines.  Be 
that  as  it  may,  there  is  no  question  that  the  'Ma- 
chine Gramme,  type  A'  conquered  the  industrial 
world,  and  gave  to  its  inventor  a  reputation  which 
British  engineers  would  be  the  last  to  belittle.  It 
is  not.  moreover,  without  significance  that  a  good 
deal  of  Gramme's  success  is  due  to  that  which  at 
the  present  day  English  manufacturers  are  too 
prone  to  decry — the  publicity  gained  in  interna- 
tional exhibitions.  At  Vienna  in  1873,  at  Phila- 
delphia in  1876,  and  notably  at  Paris  in  1878 
Gramme's  machines  were  in  evidence.  It  is  said 
that  the  Gramme  machines  at  Philadelphia  incited 
the  invention  of  the  Brush  and  of  the  Thomson- 
Houston  machines  for  arc  lighting." 

For  some  years  Gramme  took  an  active  part  in 
the  operations  of  the  Societe  Gramme,  but  lately 
his  connection  was  little  more  than  nominal.  In 
March,  1897,  he  was  made  a  Knight  Commander  of 
the  Order  of  Leopold,  and  was  given  a  banquet 
in  Brussels.  He  was  also  an  Officer  of  the  Legion 
of  Honor,  and  a  Chevalier  of  the  Order  of  the 
Iron  Crown  of  Austria.  In  1871,  when  his  first  ma- 
chine was  submitted  to  the  Academy  of  Sciences, 
Gramme  was  awarded  the  Volta  prize  of  20,000 
francs,  and  the  French  government  made  him  a 
grant  of  a  like  amount.  He  died  at  his  home  at 
Bois  de  Colombes,  near  Paris,  on  January  20th,  at 
the  age  of  74,  and  is  buried  in  the  cemetery  of 
Pere  Lachaise,  Paris. 


New    Magnetic    Observatory  of   the 
United  States  Government. 

The  United  States  Coast  and  Geodetic  Survey 
has  recently  leased  a  tract  of  land  at  Cheltenham, 
Prince  George  County,  Md.,  and  built  thereon  a 
unique  structure  in  which  have  been  placed  won- 
derfully sensitive  instruments  for  automatically 
measuring  and  photographically  recording  varia- 
tions in  the  direction  of  the  magnetic  needle  and 
the  intensity  of  the  magnetic  influence  which 
causes  the  variation. 

The  erection  of  the  building,  which  was  designed 
by  the  Division  of  Terrestrial  Magnetism,  was 
under  the  direction  and  supervision  of  Mr.  J.  A. 
Fleming,  a  member  of  the  division. 

The  site  for  the  observatory  was  chosen  because 
it  was  near  Washington,  and  yet  sufficiently  remote 
not  to  have  the  delicate  magnetic  instruments  af- 
fected by  such  disturbing  influence  as  an  electric- 
car  line.  The  geological  formation  about  the  site 
was  also  favorable,  the  distribution  of  the  magnetic 
elements  being  uniform.  Then,  too,  the  locality  is 
not  likely  to  be  built  up  for  many  years,  or  offer 
an   attractive   field   of   operation   for   trolley   roads. 

As  Cheltenham  is  only  16  miles  from  Washington, 
the  headquarters  of  the  Coast  and  Geodetic  Survey, 
it  is  accessible  at  all  times,  and  instruments  in- 
tended for  use  at  other  magnetic  observatories  yet 
to  be  established  can  be  taken  there  for  standardiz- 
ing. 

The  observatory  is,  at  present,  the  only  building 
of  its  kind  in  the  United  States,  and,  with  the 
exception  of  a  similar  building  in  Belgium,  it  is 
said  to  be  the  only  one  of  its  kind  in  the  world. 
There  are  other  magnetic  observatories  in  other 
countries,  but   they  are   built  underground. 

The  observatory,  as  shown  in  the  group  illus- 
tration (Fig.  i'),  consists  of  two  buildings,  and  not 
one  iron  nail  has  been  used  In  the  construction  of 
either  of  them.  In  fact,  nothing  which  would  have 
a  magnetic  influence  upon  the  instruments  has 
been  used  in  the  construction  of  the  buildings. 
Consequently  only  copper  nails  have  been  em- 
ployed. The  door-knobs  and  hinges  are  all  brass, 
and  in  one  of  the  buildings,  where  there  is  an 
office  room  and  where  a  stove  is  necessary,  the 
difficulty  has  been  overcome  by  having  placed 
therein  a  stove  made  of  soapstone.  using  wood  as 
a  fuel.  The  main  building,  in  which  have  been 
placed  the  magnetographic  instruments  for  the 
measurement  of  the  variations  of  the  needle,  is 
practically  several  buildings  in  one.  In  this  build- 
ing a  uniform  temperature  will  be  invariably  main- 
tained the  year  around,  for  the  entire  period  of 
15  years,  during  which  it  is  intended  to  take  ob- 
servations. 

The  exterior  measurements  of  the  main  building 
are  36  feet  by  56  feet,  with  a  height  of  24  feet. 


lion  ot  this  building  there  were  used  2,250  pounds 
of  copper  nails  and  12  carloads  of  sawdust. 

The  importance  of  the  observatory  is  quite  ap- 
parent when  it  is  known  that  it  will  aid  very 
materially  in  the  work  of  deciding  the  lost  linca 
in  land  surveys  and  in  furnishing  mariners  with 
the  corrected  lines  of  equal  variation,  with  the 
aid  of  which  they  may  determine  the  deviation  of 
their  compasses.  It  is  well  known  that  a  compass 
bearing  is  not  a  constant  function,  and  therefore 
the  question  presents  itself  as  to  how  and  by  what 
amoimt  it  varies. 

There  seems  to  be  a  relation  between  the  sun 
spots  and  magnetic  disturbances.  These  disturb- 
ances are  generally  greater  in  the  same  proportion 
as  the  increase  in  sun  spots.  As  the  cycle  of 
the  sun  spots  is  about  every  11  years,  the  con- 
tinuation of  observations  for  about  15  years  will 
cover  one  of  those  cycles.  The  declination  of  the 
needle  is  the  angle  between  the  true  or  astronom- 
ical north  and  south  and  the  magnetic  north  and 
south  line. 

The  magnetic  intensity,  horizontal  and  vertical, 
the  variations  of  which  will  also  be  measured  at 
the  observatory,  is  the  amount  of  pull  or  force  ex- 
erted on  the  needle.  AH  of  the  magnetic  elements 
are  subject  to  daily,  annual  and  secular  variations, 
and  disturbance  variations,  such  as  electric  storms 
and  the  passage  of  electric  cars.  Of  course,  in  the 
present  case,  the  latter  disturbing  element  has  been 
avoided. 

The  question,  therefore,  arises  as  to  what  laws 
govern  these  variations  and  what  are  their  occasion. 
It  is  to  answer  these  questions  that  the  magnetic 
observatory  has  been  erected.  As  the  United 
States  Coast  and  Geodetic  Survey  is  a  government 
establishment,  the  results  of  its  determinations  of 
magnetic  changes  in  courses  have  a  final  standing 
in  courts  in  the  United  States  and  all  countries 
under  its  jurisdiction.  A  compass  bearing  taken, 
for  instance,  25  years  ago,  to  be  re-run  at  a  later 
date,  would  be  corrected  for  variation  at  the  date  of 
the  re-survey  by  the  use  of  corrections  for  declina- 
tion  furnished   by   the    Coast    Survey. 

The  instruments  used  do  not  contain  a  particle 
of  metal  in  their  composition  that  will  affect  the 
magnetic  needle. 

The  magnetometer  consists  of  a  magnet  sus- 
pended by  a  quartz  or  silk  fiber,  and  which  is  al- 
lowed to  take  up  the  position  of  the  magnetic 
north  and  south  line,  and,  of  course,  it  changes 
its  position  as  the  elements  change.  There  is  at- 
tached to  the  magnet  a  mirror,  so  that  the  mirror 
moves  as  the  magnet  moves.  A  ray  of  light  is 
carried  from  the  lantern  at  the  end  of  the  recording 
cylinder,  shown  on  the  right  of  Fig.  2,  through 
a  lens,  and  so  brought  down  to  a  point.  This  point 
falls  on  the  mirror  attached  to  the  magnet  and  is 


An  electric-lighting  plant  will  soon  be  started  in 
Greenville,    Ky. 


Within  this  building 
are  two  compartments, 
in  which  the  instruments 
are  mounted  on  marble 
piers.  In  order  to 
maintain  at  all  times, 
and  under  all  conditions, 
the  constant  tempera- 
ture, it  was  necessary 
to  adopt  the  following 
method  of  construction: 
First,  ordinary  weather- 
boarding  on  eight-ply  paper,  then  one-inch  sheath- 
ing, then  eight-ply  paper,  then  three  feet  of  sawdust, 
then  eight-ply  paper,  then  ceiling;  then  a  passage- 
way two  feet  six  inches,  which  permits  ingress  to  the 
two  smaller  compartments.  These  two  compart- 
ments or  rooms  are  constructed  as  follows; 
Ceiling,  eight-ply  paper,  one  foot  of  sawdust,  eight- 
ply  paper,  ceiling.  In  entering  the  building  one 
must  pass  through  four  sets  of  doors  before  gain- 
ing the  passageway  to  the  small  rooms.  The  doors 
to  these  rooms  are  constructed  like  the  walls  en- 
closing the  rooms,  and  are  made  like  refrigerator 
doors.  On  the  exterior  of  the  building  are  small 
slides  which  act  as  air  conductors  into  the  passage- 
way, and  then  the  air  from  the  passageway  is  let 
into  the  rooms  by  similar  slides.     In  the  construc- 
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reflected  b  a  c  k  o  n  a 
piece  of  photographic 
paper  attached  to  a  re- 
volving cylinder.  There 
is  another  and  a  fixed 
mirror  reflecting  a  point 
of  light  on  the  photo- 
graphic paper.  The  cyl- 
inder revolves  once  in 
24  hours  by  clockwork, 
and  at  the  end  of  every 
hour  a  shutter  auto- 
matically cuts  off  the  light  for  a  few  minutes  from 
the  fixed  mirror,  making  a  slight  break  in  the  line 
recorded  on  the  paper.  The  line  recorded  from  the 
ray  reflected  from  the  fixed  mirror  is  the  base  line, 
and,  of  course,  it  is  a  perfectly  straight  line.  The  ray 
from  the  mirrors  attached  to  the  needle  gives  a 
curved  line  running  alongside  the  base  line.  Ordi- 
nates  can  now  be  measured,  and  the  position  of 
the  needle  for  any  hour  of  the  day  may  be  platted 
on  a  chart.  The  diurnal  change  is  readily  noticea- 
ble. The  needle  deflects  slowly  away  from  the  as- 
tronomical north  and  south  line,  recovers  this 
change  and  starts  in  the  opposite  direction.  The 
maximum  variations  in  declination  are  reached  at 
about  8  a.  m.  and  i  p.  m. 
In  case  of  violent  movements,  which  occur  dur- 
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ing  electric  storms  aiid  from  other  causes,  addi- 
tional mirrors  are  provided  for  recording  these 
movements  on  another  portion  of  the  Ci'linder  ex- 
actly parallel  to  the  record  made  by  the  primary 
set  of  mirrors.  This  insures  a  perfect  record,  since 
the  variation  cannot  be  so  great  as  to  be  reflected 
off  the  photographic  paper  and  so  lost. 

The  record  for  horizontal  intensity  of  magnetic 
influence  is  recorded  on  the  same  sheet  of  photo- 
graphic paper  in  a  manner  similar  to  that  just  de- 
scribed, except  that  this  magnet  system  is  brought 
by  torsional  force  in  the  magnetic  east  and  west 
line.  For  a  given  value  of  magnetic  intensity 
equilibrium  exists  between  it  and  the  torsional 
force  of  the  fibers.  If  now  the  intensity  varies, 
then  the  magnet  turns  out  of  its  position  of  rest 
and  the  amount  of  angular  change  measures  the 
change  in  intensity'.  To  the  two  instruments  shown 
in  the  illustration  (Fig.  2)  will  be  added  a  third, 
measuring  the  changes  in  the  vertical  intensity.  By 
a  combination  of  the  changes  in  horizontal  and 
vertical  intensity,  the  changes  in  magnetic  dip 
are  secured.  The  observations  and  calculations  are 
made  wath  the  greatest  care  and  refinement.  Once 
the  instruments  are  properly  adjusted,  they  con- 
tinue their  work  faithfully,  eliminating  all  errors 
of  personal   equation    of   observers   and   producing 


uary  i,  1905,  and  thereafter,  with  the  aid  of  the 
subsequent  observatory  records,  the  charts  can 
always  be  corrected  to  date. 

There  will  be  four  of  these  observatories  estab- 
lished by  the  Coast  Survey,  one  on  the  Atlantic 
coast,  the  one  at  Cheltenham,  another  on  the  Pa- 
cific coast  at  a  point  not  yet  determined,  a  third 
at  Sitka  and  the  fourth  one  near  Honolulu,  H.  I. 
As  previously  mentioned,  the  observatory  at  Chel- 
tenham will  be  the  principal  or  standard  station 
at  which  all  instruments  used  in  the  magnetic 
survey  will   be   standardized. 

Co-operating  with  the  Coast  and  Geodetic  Sty- 
vey  will  be  a  number  of  universities  and  other 
institutions  at  which  observations  will  be  made  at 
specified  periods,  according  to  a  definite  plan  fol- 
lowed by  the  government  observers.  The  records 
kept  will  be  forwarded  to  the  Coast  Survey  for 
reduction,  along  with  its  own  records. 

The  cost  of  the  magnetic  work  is  small,  com- 
pared with  the  enormous  saving  of  costly  litigation 
over  property  boundaries,  based  on  ever-changing 
magnetic  courses. 

To  the  mariner,  as  the  compass  is  his  sole  guide 
by  night  or  day,  in  wind  or  storm,  the  magnetic 
work  is  of  incalculable  value.  Arrangements  are 
being    made    by    the    Coast    and    Geodetic    Survey 
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obser\"ations  as  nearl}^  perfect  as  artificial  observing 
and  automatic  recording  instruments  are  capable 
ot  producing  at  this  age  of  extreme  mechanical 
exactness. 

Dr.  W.  G.  Cad}',  a  graduate  of  Brown  University 
and  01  the  University  of  Berlin  and  a  member  of 
the  Division  of  Terrestrial  Magnetism,  will  have 
charge  of  the  observational  work  of  the  Cheltenham 
observatory-. 

In  view  of  the  practical  importance  of  the  work, 
the  late  superintendent  of  the  United  States  Coast 
and  Geodetic  Survey,  Dr.  Henry  S.  Pritchett,  de- 
cided in  1S99  to  form  a  special  magnetic  division, 
thus  putting  the  magnetic  work  on  a  firm  basis. 
The  present  superintendent,  Mr.  O.  H.  Tittman, 
in  recognition  of  the  practical  importance  of  the 
work  to  surveyors  and  mariners,  is  continuing  on 
the  same  policy  inaugurated  by  the  former  super- 
intendent, lu  view  01  the  expansion  of  magnetic 
work,  it  has  been  found  necessary  to  employ  such 
modern  methods  as  to  be  able  to  complete  the 
magnetic  survey  within  a  reasonable  period  of  time, 
about  15  years.  One  of  the  most  important  im- 
provements will  result  from  the  establishment  of 
certain  principal  magnetic-base  stations,  all  equipped 
with  special  instruments,  made  exactly  alike,  op- 
erated under  precisely  the  same  conditions,  and 
carefully  standardized  at  the  base  station  at  Chel- 
tenham, which  will  record,  photographically,  the 
numerous  fluctuations    of  the  earth's   magnetism. 

^Vith  the  aid  of  these  photographic  records, 
which  will  be  sent  to  Washington  for  reduction, 
observations  made  by  observers  at  any  time  of  the 
day  will  be  referred  to  the  common  epoch  de- 
termined upon,  to  which  all  of  the  results  of  the 
magnetic  survey  are  to  appl3^  It  will  then  be 
possible  to  construct  the  magnetic  charts — that  is, 
the  isogonic  chart  (the  lines  of  equal  declination 
or  variation  as  the  surveyor  or  mariner  knows 
them),  the  isoclinic  map  and  the  isodynamic  map 
for  a  partictilar  date  of  time,  as,  for  example,  on  Jan- 


to  place  special  magnetic  instruments  on  vessels 
for  determining  the  magnetic  elements  at  sea.  Al- 
ready the  observations  have  pointed  out  to  the 
mariner  dangerous  places  in  Alaskan  waters  where 
the  compass  is  drawn  out  of  its  proper  direction 
by  local  disturbing  influences. 

In  this  work,  as  in  all  others,  it  is  thus  seen  that 
the  United  States  governmient  seeks  to  promote 
the  interests  and  welfare  of  its  citizens,  adopting 
the  most  up-to-date  and  improved  methods  for 
obtaining  the  results  sought.  .  It  has  adopted  meth- 
ods and  instruments  that  have  already  been  thor- 
oughly tested,  and  has  placed  the  work  in  the 
hands  of  Dr.  L.  A.  Bauer,  who  has  made  this 
subject  a  most  careful  study  at  home  and  abroad. 


Chicago    Firms    Doing   Central-station 
Business. 

Notices  were  served  on  25  business  houses  in 
Chicago  on  February  ist  by  City  Electrician  EUi- 
cott.  to  the  effect  that  the  wires  of  the  companies 
would  be  cut  if  they  did  not  secure  proper  ordi- 
nances from  the  city  within  15  days.  The  com- 
panies notified  are,  in  the  majority  of  cases,  owners 
of  large  office  buildings  in  which  are  located  iso- 
lated electric-light  plants.  These  plants,  besides 
furnishing  the  owners'  buildings  with  electricity, 
supply  light  and  power  to  adjoining  and  neighbor- 
ing buildings,  and  thus  do  a  central-station  business 
on  a  small  scale.  According  to  an  opinion  of  the 
corporation  counsel,  this  is  in  violation  of  the  city's 
laws,  and  the  council  committee  on  gas,  oil  and 
electric  Hghts  has  ordered  that  unless  suitable 
franchises  are  obtained  by  the  companies  within  15 
days  to  permit  them  to  continue  to  sell  current, 
the  council  will  order  the  wires  cut.  Many  of 
these  plants  have  been  in  operation  for  some  time, 
and  it  is  estimated  that  the  city  has  been  losing 
from  $3,000  to  $4,000  a  year  in  revenue  from  this 
source. 


Ganz  Three-phase  Railway  in  Budapest. 

The  following  article  appeared  recently  in  the 
London  Daily  Telegraph  from  its  correspondent  in 
Vienna: 

"In  view  of  the  intention  of  the  directors  of  the 
London  District  and  Metropolitan  railways  to  sub- 
stitute electric  traction  for  steam  locomotives  on 
their  line,  some  account  of  the  'electric  system 
installed  by  Ganz  &  Co.  at  Budapest  may  be  of 
interest,  because,  in  the  view  of  many  distinguished 
specialists  in  this  branch  of  engineering,  the  method 
in  question  seems  calculated  to  effect  a  complete 
revolution  in  railway  working.  On  behalf  of  the 
English  companies  referred  to,  Budapest  will,  it  is 
understood,  be  visited  this  week  by  experts,  who 
will  examine  the  system  with  a  view  to  its  possible 
adoption  in  London. 

"Up  to  the  present,  electric  railways  have  for  the 
most  part,  in  Europe,  at  all  events,  been  operated 
by  direct  current  at  a  pressure  of  500  volts  or  so. 
But  Messrs.  Ganz  use  the  three-phase  alternating- 
system  at  the  high  working  pressure  of  3,000  to 
5,000  volts.  In  this  way  it  becomes  possible  to 
carry  on  very  long  lines.  For  a  long  time  the 
three-phase  system  has  been  the  dream  of  elec- 
tricians, but  hitherto  it  has  been  found  extremely 
difficult,  if  not  impossible,  to  design  and  make 
transformers  which  shall  reduce  the  pressure  of 
20,000  volts  with  which  the  special  trolley  [feeder?] 
wires  are  charged  down  to  3,000  or  5,000  volts.  The 
latter  current  is  conducted  to  the  three-phase  mo- 
tors on  the  locomotives  by  a  trolley.  The  trolley 
line  consists  of  two  copper  wires,  each  only  eight 
millimeters  (.315  inch)  thick,  the  third  conductor 
being  the  rails  themselves.  The  trolley  arm  and 
carriage  comprise  a  w'ooden  shaft  or  arm,  upon 
which  are  placed  two  insulated  copper  cylinders,  by 
which  the  current  is  passed  through  two  contact 
wires.  The  high-pressure  conductors  are  entirely 
inaccessible.  A  full  technical  description  of  the  ap- 
paratus would  hardly  be  intelligible  without  the  aid 
of  drawings;  but,  briefly,  it  may  be  said  that  the 
insulated  wires,  which  are  encased  in  metal  tiibes, 
are  connected  to  the  steel  frame  of  the  locomotive 
in  such  a  way  as  to  preclude  the  possibility  of  acci- 
dent. 

"Special  attention  is  paid  to  the  signal  question. 
In  consequence  of  the  high  voltage  at  which  the 
line  is  worked,  the  volume  of  current  is  relatively 
small,  and  it  is  therefore  feasible  to  combine  the 
conductors  with  the  sections  of  the  block  system, 
and  careful  arrangements  are  made  for  safety, 
whereby,  in  the  event  of  a  wire  breaking,  or  the 
contact  mechanism  failing  to  act,  the  current  is 
cut  out,  and  the  brakes  applied  to  the  train  auto- 
matically. 

"The  inventors  of  the  system  claim  for  it  extraor- 
dinary simplicity.  Hitherto,  in  cases  where  three- 
phase  alternating  current  has  been  installed,  it  is 
first  carried  from  the  central  generating  station  to 
the  transformer  station,  where  it  is  converted  to 
direct  current  at  the  lower  pressure  of  500  volts. 
But  under  this  arrangement  very  large  copper  con- 
ductors must  be  used,  whereas  the  Ganz  system  re- 
quires only  thin  wires,  causing  a  great  difference 
in  the  cost  of  construction,  an  economy  which  is  also 
apparent  in  the  working  of  the  line,  as  sub-stations 
are  not  wanted,  the  transformers  actually  used 
needing  no   supervision. 

"With  regard  to  the  ventilation  of  the  Budapest 
line,  there  is  practically  no  difference  as  compared 
with  other  railways,  and  the  air  is  always  pure. 

"The  system  was  first  installed  on  the  Valtellina 
line,  belonging  to  the  Italian  Mediterranean  com- 
pany, where  it  is  seen  to  great  advantage.  This 
railway  runs,  via  Lecco,  Sondrio  and  Colico,  to 
Lake  Como,  where  motive  power  for  the  dynamos 
is  obtained  from  the  River  Adda  to  the  extent  of 
6,000  horsepower.  From  the  central  station  the 
wires,  charged  with  a  three-phase  current  of  20.- 
000  volts,  proceed  to  xo  converter  stations,  each 
of  300-kilowatt  capacit}',  where  the  voltage  is  re- 
duced from  20,000  to  3.000,  the  current  being  then 
led  direct  to  the  carriages.  The  wires  carrying  20,- 
000  volts  are  only  seven  millimeters  (.275  inch)  in 
diameter,  the  trolley  wires  being  eight  millimeters 
(.315  inch)  thick.  The  latter  are  placed  at  a  height 
of  about  20  feet  above  the  rails.  Between  Lecco 
and  Sondrio  there  are  30  tunnels,  of  an  average 
length  of  about  700  yards,  and  the  fouling  of  the  air 
by  the  smoke  forced  the  company  to  abandon  steam 
locomotives  in  favor  of  electric  traction.  The  pas- 
senger vehicles  in  use  on  the  line  are  elegantly 
appointed  motor  cars,  each  some  50  feet  long,  and 
each  equipped  with  four  three-phase  motors  of  150 
horsepower.  These  coaches  weigh  50  tons  apiece, 
and  carry  60  persons,  and  to  each  motor  car  are 
attached  four  trailers  of  equal  size.  The  goods  cars 
are  also  equipped  with  four  motors,  and  are  capable 
of  drawing  250  tons  at  30  kilometers  (18  miles)  an 
hour.  The  passenger  cars  are  calculated  to  attain 
a  speed  of  36  miles  an  hour  on  the  level  and  iS 
miles  an  hour  on  gradients  of  10  in  1,000. 

"The  firm  of  Ganz  &  Co.  constructed  the  experi- 
mental railway  at  Budapest  at  their  own  expense. 
This  is  two  kilometers  (about  a  mile  and  a  quarter) 
long,  and  has  now  been  worked  for  a  year  with 
complete  success.  Although  only  a  short  one,  the 
line  demonstrates  fully  the  simplicity  and  safety 
of  the  system,  and  is  the  subject  of  deep  interest 
to  electricians,  many  of  whom  arrive  every  week 
from  abroad  to  study  it." 
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As  a  method  of  garbage  disposal  crematory  plants 
may  be  all  right,  but  experience  shows  that  their 
utility  as  stcain-raising  plants  for  the  production 
of  electric  current  is  very  doubtful.  The  question  is 
under  discussion  in  Chicago,  and  Mr.  Kerfoot,  the 
city  controller,  secured  some  figures  from  the  well- 
known  Shoreditch  plant  in  England.  The  reports 
show  that  during  the  year  ended  in  March,  1900, 
there  was  a  loss  of  $23,000  on  the  plant.  The  origi- 
nal cost  was  $118,945,  and  the  cost  of  operation 
$29,155.  The  receipts  were  $5:533,  made  up  of  $860 
from    sales    and    destruction    of    trade    refuse     and 
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$4,675  for  steam  provided  to  public  baths  and  public 
library.  Thus  the  plant  showed  a  net  loss  of  $23,620 
on  a  capitalization  of  $118,945.  It  is,  of  course,  pos- 
sible that  the  garbage  destroyed  could  not  have 
been  consumed  or  cast  away  so  cheaply  by  any  other 
method,  but  it  is  evident  that  the  plant,  as  a  plant, 
is  not  an  economical  success. 


.•V  New  York  legislator  has  introduced  a  bill  in 
the  Assembly  at  Albany  providing  that,  with  a  few 
stated  exceptions,  all  books  and  periodicals  shall  be 
printed  in  type  not  smaller  than  brevier,  the  letters 
to  be  of  sufficient  width  so  that  a  line  made  of  the 
lower-case  alphabet  shall  be  not  less  than  14 
brevier  ems  in  length — that  is,  such  a  line  must 
be  at  least  one-ninth  of  an  inch  high  and  i  5-9 
inches  wide.  The  lines  in  the  column  or  page  must . 
be  spaced  with  the  ordinary  36-to-an-inch  leads. 
The  measure  is  designed  to  protect  the  eyesight 
of  the  people,  and  the  state  Board  of  Health  is 
given  discretion  to  modify  its  provisions  where 
the  essential  purpose  is  not  disregarded.  It  is,  of 
course,  extremely  unlikely  that  such  a  bill  will  be- 
come a  law  in  New  York  or  any  other  state,  for 
the  legislation  is  parental  in  character  and  unneces- 
sary. Persons  who  fear  damage  to  their  eyesight 
by  fine  print  have  simply  to  eschew  it.  All  really 
important  literature  is  now  accessible  in  type  as 
large  as,  or  larger  than,  the  size  mentioned  in  the 
bill.  Some  reputable  daily  newspapers  make  a 
specialty  of  large  body  type,  to  say  nothing  of  the 
"yellow  journals,"  which  offer  an  eccentricity  of 
types  sufficient  to  suit  the  most  capricious  taste. 
But  a  hard-and-fast  law  would  give  most  news- 
papers the  alternative  of  greatly  decreasing  the 
amount  of  matter  printed  or  else  raising  the  price 
to  cover  the  increased  cost  for  paper,  presswork 
and  other  items.  In  other  directions  such  a  law 
would  increase  the  cost  of  the  literary  pabulum  of 
the  poor.  There  is.  however,  no  question  that  the 
long-continued  reading  of  small  type,  especially  by 
artificial  light,  is  harmful,  and  it  is  a  satisfaction 
to  reflect  that  the  Western  Electrician  does  not  lay 
this  temptation  before  its  readers.  A  somewhat 
more  extensive  use  of  leads  would  make  this  jour- 
nal comply  in  every  particular  with  even  the  im- 
practical and  extreme  law  of  the  gentleman  from 
New  York. 


An  electric  railway  to  connect  Detroit  with  Chi- 
cago is  proposed  by  a  group  of  Michigan  and  east- 
ern capitalists  recently  incorporated  under  the  name 
of  the  Detroit  and  Chicago  Traction  company.  It 
is  interesting  to  consider  the  factors  entering  into 
the  successful  construction  and  operation  of  an  elec- 
tric railway  of  this  nature,  which  would  connect 
two  large  cities  separated  at  some  distance,  in  this 
case  between  290  and  3(X)  miles,  and  which  would 
enter  into  direct  competition  for  local  passenger,  as 
well  as  freight  and  express,  traffic,  with  a  long- 
established  and  well-equipped  steam  railroad.  If  the 
Detroit  and  Chicago  company,  as  it  is  proposed,  se- 
cures control  of  the  electric  roads  already  built,  or 
building,  over  different  sections  of  the  route,  its 
rights-of-way  will,  in  many  cases,  be  restricted  to 
prominent  streets  in  the  cities  through  which  it  will 
pass  and  to  public  highways  in  the  country.  These 
conditions  will,  in  all  probability,  prevent  the  road 
from  competing  for  long-distance  and  high-speed 
traffic,  which  is  a  field  at  present  generally  conceded 
to  the  steam  railroads.  But,  for  frequent  and  short- 
distance  hauls  between  the  eight  or  ten  thriving 
liitle  cities  along  the  route,  this  electric  railway 
would  certainly  receive  considerable  patronage. 

Consideration  of  the  operation  of  an  electric  road 
of  this  length  naturally  brings  to  mind  the  system 
of  electrical  distribution  and  the  number  and  loca- 
tion of  the  power  stations  necessary  for  good  econ- 
omy and  high  efficiency.  A  prominent  Chicago  elec- 
trical engineer  has  made  the  statement  that  he  be- 
lieves an  electric  railway  300  miles  in  length,  such 
as  a  Detroit-Chicago  line,  could  be  successfully  op- 
erated from  two  power  houses,  transmitting  three- 
phase,  alternating  current  at  about  30.000  volts  to  a 
number  of  sub-stations  distributed  at  the  proper  in- 
tervals along  the  railway.  In  studying  this  prob- 
lem it  is  also  important  to  consider  the  recent  in- 
troduction in  different  European  cities  of  polyphase 
systems,  using  alternating-current  motors  without 
any  conversion  into  direct  current.  Bearing  the 
Chicago  gentleman's  statement  in  mind  and  also  the 
possibility  of  using  a   purely  polyphase   system,   it 
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will  be  interesting  to  watch  the  development  of  the 
new  Detroit  and  Chicago  company's  plans,  as  the 
company  and  its  engineers  certainly  have  the  op- 
portunity of  carrying  into  effect  new  and  bold  engi- 
neering in  electric  traction  if  it  succeeds  in  fulfilling 
the  purpose  of  its  organization. 


One  would  hardly  consider  the  Philippines  as 
offering  a  field  for  the  introduction  of  the  electric 
automobile,  but  such  appears  to  be  the  fact.  The 
bicycle  was  introduced  in  the  islands  some  years 
ago,  but  the  pattern  was  defective  and  the  material 
and  workmanship  inferior,  so  that  most  of  the  ma- 
chines were  discarded  after  a  short  service.  Spain 
sent  several  thousand  wheels  to  the  Philippines, 
but  nearly  all  of  them  were  the  rejected  bicycles  of 
the  shops  of  the  parent  country,  although  some 
of  them  had  been  purposely  made  for  the  Philip- 
pines. The  latter  fell  to  pieces  shortly  after  they 
were  put  into  use.  This  sort  of  business  discour- 
aged the  natives,  and  there  was  a  lull  in  the  bicy- 
cling trade  on  the  islands  until  the  Americans 
commenced  to  send  superior  grades  of  wheels. 
The  rapidity  with  which  the  American  bicycles 
sold  encouraged  dealers  to  put  in  some  sample  ma- 
chines operated  by  motors.  These  motor  machines 
proved  great  attractions  for  the  richer  class  of 
natives,  many  of  whom  did  not  hesitate  to  order 
one  or  more.  Recently  some  of  the  firms  in  Manila 
and  Iloilo  that  carry  lines  of  machinery  and  general 
supplies  for  the  shops  and  manufacturing  estab- 
lishments have  arranged  for  the  sale  of  automo- 
biles. Possibly  there  are  not  at  the  present  time 
more  than  a  dozen  automobiles  on  the  islands  op- 
erated by  electric  power,  but  these  machines  are 
always  in  use,  ■  being  owned,  in  some  cases,  by 
several  persons  jointly,  each  owner  taking  his  turn 
at  riding,  thus  keeping  the  machines  in  action  most 
of  the  time.  Since  the  introduction  of  these  speci- 
men machines  in  the  islands  there  have  been  many 
inquiries  for  more,  and  the  indications  are  that 
there  will  be  numerous  electric  automobiles  in 
service   within   the    next  year    or   so. 


Some  interesting,  although  scanty,  details  of  the 
"British  Electrical  Superannuation  Fund"  are  given 
on  another  page.  The  scheme  is  a  broad  one, 
seemingly  planned  on  sound  financial  lines,  and 
with  the  unusual  provision  that  any  electrical  com- 
pany may  participate  in  it.  The  latter  feature 
would  seem  to  open  the  door  to  complication  in 
the  case  of  companies  going  out  of  business  or 
consolidating  with  other  companies,  although  this 
objection  would  have  less  weight  in  England, 
where  business  changes  are  comparatively  few, 
than  here.  In  Mr.  Garcke's  statement  there  are 
no  references  to  settlements  with  the  estates  of 
members  dying  before  reaching  the  age  of  60,  nor 
is  it  stated  whether  an  individual  member  retiring 
to  engage  in  other  business  receives  any  benefit 
from  his  contributions  to  the  fund.  It  is  probable, 
however,  that  these  points  are  covered  in  the 
scheme  as  worked  out  and  are  simply  omitted  in 
Mr.    Garcke's  brief   description. 

The  plan  of  pensioning  life-long  employes  is  at- 
tracting considerable  attention  in  this  country  and 
is  already  in  force  in  a  number  of  instances.  It 
makes  for  long  and  faithful  service,  certainly;  but 
whether  it  will  affect  the  vigor  of  individual  in- 
itiative which  has  been  the  secret  of  American 
industrial  success — whether  it  will  in  any  measure 
introduce  a  time-serving  routine  to  supplant  the 
strivings  of  the  youth  ambitious  for  individual  suc- 
cess— whether  there  will  be  a  certain  lack  of  in- 
centive which  will  result  in  a  leveling-down  process 
among  men — remains  to  be  seen.  We  are  not  con- 
tending that  these  considerations  of  offset  are  more 
than  mere  conjecture.  Perhaps  the  typical  Ameri- 
can will  do  his  best  work  when  upheld  by  the  com- 
forting assurance  that  faithful  effort  in  one  line 
will  assure  a  sustenance  in  old  age  as  well  as  pro- 
vide for  his  present  needs.  But  he  is  a  wide-awake, 
energetic,  ambitious  sort  of  a  person,  and  he  may 
prefer  to  bend  all  his  energies  to  the  work  in  hand 
with  the  idea  of  being  free  to  seize  any  opportunity 
that  may  arise,  and  in  the  end  benefiting  himself 
more  than  any  pension  would  be  likely  to  do.  At 
any  rate,  the  subject  is  one  of  great  interest  and 
importance  and  worthy  of  the  careful  attention  of 
American  electrical  companies,  which  have  not  as 
yet,  we  believe,  established  the  pension  system  to 
any   great    extent. 


February  9,  1901 
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Thomson   and  Weston    Instruments  in 
Interference  in  the  Patent  Office. 

Washington,  D.  C,  January  30. — The  commis- 
sioner of  patents  lias  just  rendered  a  decision  in 
the  interference  proceedings  brought  by  Elihu 
Thomson  against  Edward  Weston,  with  reference 
to  the  priority  of  an  invention  covering  an  electric 
measuring  machine.  The  case  was  brought  before 
tlie  commissioner  on  an  appeal  entered  on  behalf 
of  Mr.  Weston  from  the  decision  of  the  examiners- 
in-chief  by  which  priority  of  invention  was  awarded 
to  Professor  Thomson,  on  the  third  count  of  the 
interference  proceedings,  which  reads: 

"Two  electric  measuring  instruments,  each  pro- 
vided with  an  index  needle  operatively  connected 
with  the  rotary  or  moveable  part  of  its  own  in- 
strument, said  rotary  or  moveable  parts  being  lo- 
cated in  the  magnetic  fields  between  the  opposite 
ends  of  a  pair  of  energizing  magnets." 

Referring  to  this  count  Mr.  Weston  claimed  in 
his  preliminary  statement  that  his  invention  was 
conceived  on  or  about  July  16,  1S93,  and  was  dis- 
closed at  that  time.  Working  drawings  were  begun 
under  his  direction  during  November  of  1896,  and 
at  least  one  complete,  full-sized  working  instrument 
coming  within  the  terms  of  the  issue  was  con- 
structed under  his  direction  and  was  completed  not 
later  than  October  21,  1897.  In  addition  to  this 
he  exhibited  a  blueprint  of  the  working  drawing. 
The  testimony  failed  to  show  definitely  when  the 
first  instrument  embodying  the  invention  was  made, 
but  Mr.  Weston  stated  that  his  books  showed  that 
an  order  for  an  instrument  was  received  in  Sep- 
tember, 1897,  and  was  shipped  November  4th  of 
the  same  year.  In  addition  to  this  the  testimony 
of  his  assistant  went  to  show  that  the  first  instru- 
ment was  designed  in  November,  1S96;  that  the 
first  orders  for  same  were  filed  April  6th  and  filled 
in  July  of  the  following  year.  To  sum  up  the  evi- 
dence, it  is  sufficient  to  say  that  Weston  proved 
a  date  of  conception  and  disclosure  on  November 
23,  1896,  and  a  reduction  to  practice  on  October 
21,  1897. 

Professor  Thomson  alleged  that  the  invention  set 
forth  in  the  declaration  of  interference  was  con- 
ceived by  him  about  the  last  week  of  July,  1894,  at 
which  time  he  made  sketches  of  it  and  explained 
the  idea  of  the  invention  to  one  of  his  assistants, 
and  instructed  him  to  make  an  instrument  in  ac- 
cordance with  them;  that  the  fulUsized  working 
device  was  made  during  July  and  August;  that 
prior  to  September  of  that  year  the  instrument 
was  tested  and  calibrated  in  the  instrument  room 
of  the  General  Electric  company  at  Lynn,  Mass.. 
and  that  since  that  time  it  has  been  used  for  the 
purpose  of  testing  electrical  apparatus,  and  that  no 
other  instrument  embodying  the  invention  has  been 
made  or  used. 

In  the  evidence,  on  his  own  behalf,  of  Professor 
Thomson,  he  states  that  he  had  completed  a  form 
of.  voltmeter  called  an  "astatic  voltmeter"  in  May, 
1894;  that  he  undertook  to  apply  this  construction 
to  an  ammeter  in  June;  that  at  about  that  time 
he  conceived  the  idea  of  combining  the  ammeter 
and  the  voltmeter  in  one  instrument  and  spoke 
to  one  of  his  assistants  about  the  matter;  that 
the  idea  was  particularly  in  his  mind  because  he 
proposed  to  remodel  the  lighting  plant  in  his  own 
house  early  in  that  fall;  that  the  instrument  was  con- 
structed according  to  his  instructions  during  July, 
and  was  found  by  him  completed  when  he  returned 
from  his  vacation  on  August  6th.  This  was  a 
working  instrument,  mounted  on  a  switchboard  in 
his  model-room  and  was  used  for  actual  work  in 
measurements;  this  model-room  was  not  open  to 
the  public,  in  fact,  was  private,  there  being  a  notice 
on  the  door  forbidding  entrance  to  anyone  not  en- 
gaged in  the  shops,  unless  by  permission.  The 
only  person  who  used  the  instrument,  so  far  as 
known,  was  the  assistant  to  whom  it  had  first 
been  explained. 

Professor  Thomson  was  asked  why  he  did  not 
patent  this  instrument  at  the  time,  and  he  stated 
that  he  was  engaged  in  looking  after  the  patenting 
of  a  voltmeter  and  an  ammeter  separately,  and 
consequently  had  a  good  deal  of  patent  business  on 
hand  at  thsft  time;  further,  that  his  attention  was 
not  called  specially  to  this  instrument  as  being 
suitable  for  patent,  and  that  because  he  was  doubt- 
ful of  the  patentability  of  the  invention  he  took 
no  steps  toward  the  filing  of  an  application;  but 
when  he  noticed  that  Mr.  Weston  had  obtained  a 
patent  for  a  similar  device  he  took  such  steps 
and  wrote  to  the  patent  department  of  the  General 
Electric    company   about   the    matter. 

In  support  of  Professor  Thomson's  evidence  was 
that  of  his  assistant,  to  whom  he  referred  as  the 
first  person  to  w^hom  he  disclosed  the  invention — 
Shand — who  stated  that  his  earliest  recollection 
of  the  machine  was  in  the  summer  of  1894,  when 
Professor  Thomson  instructed  him  to  make  the  in- 
strument in  question  according  to  working  models 
which  were  furnished.  These  he  gave  to  a  me- 
chanic for  his  guidance,  and  the  mechanic  worked 
on  the  instrument  during  the  month  of  June  and 
subsequently;  that  when  it  was  in  shape  to  be 
calibrated  he  took  it  down  to  the  instrument  room 
at  the  factory  in  charge  of  Holden,  where  it  was 
calibrated;  that  the  instrument  was  then  taken  to 
Professor  Thomson's  mechanical  laboratory,  known 
as  the  model-room,  where  it  was  connected  in  a 
direct  current  and  kept  under  observation  for  a 
few  days,  when  certain  defects  were  observed  and 
corrected;  that  the  instrument  %vas  completed  and 
put  in  its  present  position  previous  to  September  I. 


1894,  and  that  it  had  been  in  continuous  use  since 
its  completion.  He  also  stated  that  outsiders  were 
not  admitted  to  this  room,  although  certain  em- 
ployes went  in  to  make  use  of  instruments  and 
apparatus  contained  therein. 

The  result  of  this  testimony  was  that  the  ex- 
aminer of  interferences  found  that  Professor  Thom- 
son is  entitled  to  a  date  as  early  as  June,  1894,  for 
the  conception  and  September  i,  1894,  as  the  date 
of  completion  of  a  full-sized  device,  and  awarded 
the  priority  of  invention  to  Thomson,  but  called 
the  attention  of  the  commissioner  to  the  fact  that 
he  did  not  deem  him  to  be  entitled  to  a  patent, 
upon  the  ground  that  he  did  not  bring  his  invention 
to  the  Patent  01¥ice.  The  examiners-in-chief  took 
the  ground  that  the  said  delay  should  not  act  as  a 
bar  to  the  granting  of  a  patent,  and  declined  to 
call  the  commissioner's  attention  to  the  matter, 
giving  their  reasons  as  follows: 

"We  do  not  regard  it  as  necessary  at  this  time  to 
take  any  such  action,  for  the  reason  that  we  are 
not  prepared  to  say  that  Thomson's  delay  was  in 
this  instance  of  such  a  character  as  to  estop  him 
from  now  asserting  his  right  thereto.  We  know 
of  no  decision  of  the  courts  refusing  a  patent  to 
the  first  inventor  under  the  circumstances  of  this 
case.,  viz.,  where  an  inventor  has  completed  an  in- 
vention by  an  actual  reduction  to  practice  and  has 
kept  such  invention  in  his  possession  and  in  actual 
use,  and  has  promptly  asserted  his  rights  thereto 
as  soon  as  he  became  aware  that  another  inventor 
was  making  a  claim  thereto.  The  circumstances  of 
the  present  case  seem  somewhat  analogous  to  those 
in  the  case  of  Estey  vs.  Newton  and  others  quoted." 

Among  his  reasons  for  appeal  Mr.  Weston  noted 
that  the  examiners-in-chief  erred  in  finding  that 
Thomson  ever  reduced  the  invention  to  practice 
and  in  not  finding  that  what  he  did  amounted  to 
no  more  than  an  experiment,  and  that  they  also 
erred  in  awarding  him  priority,  on  the  ground  that 
Professor  Thomson's  proofs  failed  to  show  with 
the  certainty  required  by  law  where  the  burden  of 
proof  rests  upon  the  applicant,  as  it  did  in  this 
case. 

The  commissioner  decided  that  it  was  not  neces- 
sary to  determine  whether  Professor  Thomson  had 
discharged  the  burden  resting  upon  him  as  to 
reduction  to  practice,  but  rather  whether  he 
was  entitled  to  a  patent.  The  circumstances  that 
Professor  Thomson  made  no  move  to  patent  the 
invention — that  he  kept  it  hidden  away  and  that 
the  public  were  unacquainted  with  the  instrument, 
its  use  or  its  benefits,  until  after  someone  else  had 
patented  the  device — would,  in  the  opinion  of  the 
commissioner,  render  Professor  Thomson  not  en- 
titled to  a  patent  under  the  authorities. 

The  examiner  of  interferences  was  held  to  be 
correct  in  calling  the  commissioner's  attention  to 
the  fact  that  in  his  opinion  Professor  Thomson  was 
not  entitled  to  receive  the  patent,  and  the  ques- 
tion arises  whether  priority  should  be  awarded  him 
over  Weston  because  he  made  the  device  before 
Weston,  and  then,  after  such  award  of  priority, 
whether  his  application  could  be  rejected  on  the 
ground  that  he  is  not  entitled  to  a  patent. 

The  practice  of  the  Patent  Office  has  not  been 
uniform  in  such  cases,  but  after  a  careful  con- 
sideration of  the  subject  the  commissioner  ex- 
pressed himself  as  of  the  opinion  that  it  would 
be  well  to  follow  practice  in  other  similar  cases 
to  the  end  that  where  an  inventor  has  reduced  an 
invention  to  practice,  applied  for  and  obtained  a 
patent,  and  given  the  benefit  of  the  invention  to 
the  public,  a  cloud  should  not  be  thrown  on  that 
patent  by  a  pro  forma  award  of  priority  to  his 
rival,  who  comes  into  the  Patent  Office  after  see- 
ing the  patent  and  introduces  as  evidence  of  his 
claim  to  priority  a  device  made  long  before  the 
patentee's,  but  kept  secret  and  not  given  to  the 
public.  It  was,  therefore,  decided  that  Professor 
Thomson  was  not  entitled  to  an  award  of  priority. 

A.  F.  T. 


Acetylene  Gun  for  Prevention  of   Hail. 

In  a  recent  consular  report  from  Lyons,  France, 
a  cannon  used  for  the  prevention  of  hailstorms 
is  described  which  is  different  from  anything  else 
heretofore  used  for  the  purpose.  It  is  manufac- 
tured by  an  Italian  firm,  and  is  intended  to  obviate 
the  necessity  of  keeping  a  supply  of  explosive  ma- 
terial on  hand  for  charging  the  gun.  The  ex- 
plosive agent  is  a  mixture  of  air  and  acetylene,  and 
is  fired  by  an  electric  igniter.  The  gun  is  con- 
nected with  an  acetylene  generator,  and  is  thus 
always  ready  for  use.  A  charge  of  65  pounds  of 
calcium  carbide  serves  for  about  1,000  discharges, 
and  will  last  six  months.  The  valve  between  the 
explosion  chamber  and  the  acetylene  generator  is 
controlled  electrically,  and  the  operation  of  the 
gun  consists  in  closing  the  gas-valve  circuit  for  a 
few  seconds,  then  opening  it  and  closing  the  ig- 
niter circuit  to  fire  the  charge.  As  the  generation 
of  gas  is  automatic  and  there  is  no  residue  from 
the  firing,  a  battery  of  guns  may  be  installed,  cov- 
ering a  large  area,  and  be  fired  simultaneously  from 
one  station  by  a  single  operator.  The  system  has 
proved  so  successful  that  the  insurance  agents 
whose  business  it  is  to  insure  crops  against  hail 
are  fighting  its  adoption.  In  France  and  Italy 
hailstorms  have  wrought  great  destruction  to  the 
grape  crops,  and  hence  the  new  acetylene-gun 
system  of  protection  is  given  careful  consideration 
by  the  winegrowers. 


British  Electrical  Superannuation  Fund. 

Mr.  E.  Garcke  (whose  address  is  Donington 
House,  Norfolk  street,  London,  W.  C.)  gives  the 
following  particulars  of  a  pension  fund  for  elec- 
trical men,  in  letters  to  the  English  electrical 
papers: 

The  British  Electrical  Superannuation  Fund  is 
now  fully  constituted,  with  Lord  Vaux  of  Hart-ow- 
den  and  Mr.  George  Herring  as  investment  trustees, 
and  with  a  representative  committee  of  six  acting 
as  managing  trustees. 

The  staft'  of  the  British  Electric  Traction  com- 
pany has  given  the  fund  satisfactory  support,  and 
our  associated  companies  have  now  been  invited 
to  join.  The  rules  of  the  fund  have  been  drawn 
up  expressly  with  a  view  to  enable  any  electrical 
company  to  participate  in  the  scheme  should  it 
wish   to  do  so. 

The  broad  lines  of  the  scheme  are  as  follows: 

The  funds  will  be  invested  in  the  names  or  under 
the  legal  control  of  the  investment  trustees.  Care- 
ful consideration  has  been  given  to  the  investment 
clause  with  a  view  to  secure  as  high  a  rate  of  in- 
terest as  is  compatible  with  safety.  This  object  has 
been  attained  by  giving  the  trustees  a  very  free 
hand  in  regard  to  the  character  of  the  investments 
they  may  make,  but  strictly  limiting  their  powers 
in  regard  to  the  proportion  of  the  total  funds  which 
they  may  place  in  any  one  company  or  form  of 
security. 

The  affairs  of  the  fund  will  be  under  the  imme- 
diate management  of  an  elective  committee  equally 
representative  of  the  contributing  companies  and 
the  contributing  members.  A  quinquennial  valua- 
tion of  the  fund  by  two  independent  actuaries  is 
provided  for,  stringent  rules  insuring  that  the  re- 
port made  by  the  actuaries  shall  not  be  disregarded. 

Speaking  generally,  each  contributing  company 
must  make  monthly  a  contribution  equal  to  three 
per  cent,  of  the  monthly  salary  of  each  contributing 
member  on  its  staff,  and  the  member  himself  must 
make  monthly  a  contribution  equal  to  2%  per  cent, 
of  his  monthly  salary,  plus,  in  the  case  of  those 
over  24.  a  certain  extra  percentage,  varying  with 
age. 

The  "retiring  age"  is  60,  and  a  member  must  be 
of  at  least  10  years'  standing  before  he  is  entitled 
to  a  pension.  Upon  retirement  a  member'  will  re- 
ceive, for  every  year  of  service,  one-fiftieth  of  the 
average  annual  salary  received  by  him  during  the 
seven  years  preceding  retirement,  the  maximum 
scale  of  pension  being  two-thirds  of  salary.  It  is 
important  to  note  here  that  service  with  any  and 
every  contributing  company  counts  toward  pension, 
so  that  an  ofificer  can  pass  from  the  service  of  one 
such  company  to  that  of  another  without  injury 
to   his   pension   prospects. 

"This  scheme,  I  should  add,"  concludes  Mr. 
Garcke,  "is  intended  to  apply  only  to  those  who 
are  on  the  monthly  salary  list  and  who  are  between 
the  ages  of  18  and  45.  For  the  provisions  which 
exist  in  regard  to  members  who  wish  to  reckon 
their  back  years  of  service,  in  regard  to  members 
whose  percentage  contributions  are  heavy  by  reason 
of  their  age,  and  in  regard  to  the  contribu- 
tions of  and  on  behalf  of  the  present  staff 
of  a  contributing  company,  I  must  refer  any  firm 
interested  to  the  trust  deed  and  rules,  which  are 
to  be  had  on  application  at  this  address  to  Mr. 
W.    G.   Bond,  the  secretary  of  the  fund." 


Iowa  Electrical  Association. 

The  annual  meeting  of  the  Iowa  Electrical  asso- 
ciation will  be  held  in  the  clubrooms  of  the  Savery 
Hotel  in  Des  Moines,  Iowa,  on  February  20th  and 
2ist.  A  good  programme  has  been  prepared  and 
an  interesting  meeting  is  anticipated.  Papers  have 
been  prepared  and  will  be  read  upon  the  following- 
named  subjects:  "An  Analysis  of  the  Cost  of  Sup- 
plying Electric  Current  and  the  Various  Systems 
of  Rates;"  "The  Regulation  and  Control  of  Wir- 
ing;" "Central-station  Heating — Mechanically  and 
Financially;"  "The  Renew'al  of  Incandescent 
Lamps;"  "The  Gasoline  Lamp;"  "Experiences  with 
Mechanical  Draft;"  "Pounds  of  Coal  Required  to 
Produce  One  Kilowatt-hour;"  "How  Can  De- 
linquent Bills  be  Prevented  Without  a  Net  Loss 
of  Business?"  "The  Massachusetts  Laws."  The 
present  officers  of  the  Iowa  Electrical  association 
comprise  the  following-named  gentlemen:  Presi- 
dent, W.  J.  Greene,  Cedar  Rapids;  vice-president, 
H.  H.  Caughlan,  Ottumwa;  treasurer,  George  S. 
Carson,  Iowa  City;  secretary,  W.  B.  Keffer,  D£s 
Moines;  executive  committee,  W.  J.  Greene,  Cedar 
Rapids;  H.  H.  Caughlan.  Ottumwa;  W.  B.  Keffer, 
Des  Moines;  W.  S.  Porter,  Eldora,  and  A.  Edge-, 
comb,  Missouri  Valley. 


Chicago  Electrical  Association. 

At  the  meeting  of  the  Chicago  Electrical  associa- 
tion on  February  ist  an  open  discussion  was  held 
of  the  recent  changes  and  revisions  of  the  Board 
of  Fire  Underwriters'  Rules.  On  February  15th, 
the  date  of  the  next  meeting  of  the  association, 
Charles  A.  Brown  of  Charles  A.  Brown  &  Cragg 
will  present  a  paper  on  "The  Present  Status  of 
Patents  Affecting  Electrical  Industries."  The 
meetings  of  the  association  are  held  at  1741 
Monadnock  block,  at  8  p.  m. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Indiana  Telephone  Items. 

The  city  of  Soutii  Bend  lias  ordered  llie  telephone 
and    telegraph   wires    underground. 

A  petition,  signed  by  many  citizens  of  Putnam 
County  has  been  presented  to  the  City  Council  of 
Greencastle,  asking  the  privilege  of  erecting  poles 
and  wires  in  the  city  for  a  new  telephone  system. 

The  annual  meeting  of  the  Home  Telephone  com- 
pany of  Elkhart  County,  owning  the  Independent 
plants  at  Elkhart  and  Goshen,  with  a  number  of 
diverging  rural  lines,  was  held  in  Elkhart  recently, 
and  the  following-named  officers  elected:  Presi- 
dent. C.  \V.  Miller  of  Goshen;  vice-president.  I.  O. 
Wood  of  Goshen;  secretary,  G.  H.  Fister,  and  treas- 
urer, H.  B.  Sikes,  both  of  Elkhart. 

Under  the  Indiana  statute  providing  that  tele- 
phone companies  must  furnish  equal  facilities  to 
all,  and  providing  a  penalty  of  $ioo  for  a  violation 
of  the  act,  the  Indiana  Appellate  Court  holds  that 
where  a  prospective  patron  makes  several  demands 
in  good  faith,  the  company  is  liable  for  as  many 
penalties  as  it  has  made  refusals.  But  the  court 
holds  that  a  telephone  company  may  discontmue 
service  when  bills  are  not  paid,  regardless  of  the 
fact  that  the  subscriber  claims  that  the  company 
is  indebted  to  him  and  seeks  a  set-off.  The  court 
said  that  when  a  subscriber  sues  a  telephone  com- 
pany for  a  penalty  for  refusing  to  give  him  service 
and  the  company  answers  that  the  service  had  been 
discontinued  because  the  subscriber  had  failed  to 
pay  his  bill,  a  reply  that  other  subscribers  had  failed 
to  pay  their  bills  is  bad,  on  demurrer,  both  as  a 
departure  and  because  a  refusal  to  pay  is  not  equiv- 
alent to  a  failure  to  pay.  In  this  case  A.  B.  Irvin  ' 
sued  the  Rushville  Co-operative  Telephone  com- 
pany to  recover  the  statutory  penalty.  After  his 
service  was  discontinued  he  demanded  service  10 
times  and  then  recovered  judgment  for  $i,ooo. 
The  Appellate  Court  reversed  this  judgment,  hold- 
ing that  a  telephone  company  cannot  be  required 
to  stop  and  adjudicate  claims  against  it  when  col- 
lecting rental.  The  outcome  of  this  suit  has  been 
watched  with  interest,  and  the  reversal  is  gratifying 
to  telephone  companies  throughout  the  state. 

The  Austin  Brothers  have  purchased  an  interest  in 
the  Kokomo  Independent  telephone  plant.  When 
completed  it  will  represent  an  expenditure  of  $50,- 
000,  and  it  is  claimed  that  it  will  be  the  most-mod- 
ern and  best-equipped  system  in  the  state. 

Fifty  physicians  of  Anderson  decided  recently  to 
order  out  the  Central  Union  telephones  and  use  only 
those  of  the  local  company.  They  pay  $4,500  a  year 
for  telephones,  and  think  they  can  save  half  this 
amount  by  agreeing  among  themselves  to  use  but  the 
one  system. 

The  Commercial  Club  and  citizens  of  Logansport 
generally  demand  that  an  ordinance  be  passed  estab- 
lishing a  $12  and  $18  rate.  It  is  asserted  that  the 
Central  Union  company  will  accept  the  reduction 
rather  than  abandon  the  field,  but,  should  it  decline, 
the  Indianapolis  company  will  step  in.  The  former, 
which  now  enjoys  a  monopoly,  having  killed  off  the 
Independent  line,  insists  upon  an  open  franchise 
with  no  rate  restrictions.  Under  competition,  serv- 
ice was  had  at  $12  and  $18,  but  the  company  asserts 
that  the  rate  was  a  money-losing  one. 

The  Indiana  Supreme  Court  has  handed  down 
an  important  decision,  involving  the  right  of  tele- 
phone companies  to  lay  conduits  under  the  side- 
walk. Henry  Coburn  asked  for  an  injunction  and 
compensation  against  the  New  Telephone  company 
for  putting  wires  beneath  the  sidewalk  in  front  of 
his  house  in  Indianapolis.  The  court  refused  both, 
and  held  that  laying  underground  telephone  wires 
and  the  necessary  conduits  to  contain  them  beneath 
the  sidewalk  of  a  street  in  a  populous  city,  three 
feet  from  the  property  line,  is  not  an  additional 
servitude  on  the  fee  for  which  the  owner  of  the 
abutting  lot  is  entitled  to  compensation.  "The  dedi- 
cation of  a  street  to  the  public  leaves  in  the  owner 
of  the  fee  a  right  to  make  any  use  of  the  land  below" 
the  surface  for  vaults  or  other  purposes,  not  in- 
consistent with  the  superior  right  of  the  public  to 
use  the  land  for  street  purposes.  But  such  dedica- 
tion gives  to  the  public  the  right  to  make  any  use 
of  the  street  that  will  facilitate  communication  in 
the  daily  transaction  of  business  between  citizens 
in  different  parts  of  the  city  or  country,  whether  by 
traveling  on  foot,  with  horses  or  vehicles,  or  com- 
municating with  each  other  by  some  means  that 
does  not  involve  actual  passage  through  or  along  the 
street." 

The  Central  Union  Telephone  company  announces 
that  it  will  enter  the  Hartford  City  field  for  local 
business.  Heretofore  it  has  contented  itself  with 
the  long-distance  business,  but  the  Independent  com- 
pany, which  has  a  large  list  of  patrons  there,  has 
been  making  inroads  on  the  long-distance  business, 
■and  the  Central  Union  company  proposes  to  retal- 
iate by  establishing  a  local  exchange.  F. 

Ohio  Telephone  Notes. 

The  Citizens'  Telephone  company  of  Zanesville. 
which  was  incorporated  recently,  and  the  Zanes- 
ville Telegraph  and  Telephone  company  have  made 
preparations  to  apply  to  the  Town  Council  of 
Zanesville  for  directions  in  regard  to  the  con- 
struction of  plants.  The  exact  position  of  these 
two  companies  cannot  be  ascertained  as  yet,  but  it 
is  not  probable  that  they  will  both  construct  plants 
in  the  town. 


At  a  meeting  held  in  Toledo  recently  the  organ- 
ization of  the  Toledo  Telephone,  Telegraph  and 
Messenger  company  w-as  completed  by  the  elec- 
tion of  the  following-named  officers;  President,  J. 
H.  Bellows;  vice-president  and  counselor,  C.  F. 
Watts;  secretary,  H.  A.  Merrill;  treasurer,  A.  M. 
Hough.  Within  a  short  time  an  ordinance  grant- 
ing a  franchise  to  the  new  company  will  be  pre- 
sented to  the  City  Council,  and  if  it  passes,  work 
on  the  new  plant  will  be  started  at  once.  The  cen- 
tral office  will  be  patterned  after  the  Pittsburg 
Independent  office,  and  there  will  be  a  number 
of  sub-stations  at  different  points  in  and  about  the 
city.  The  officers  say  that  they  propose  to  give 
Toledo  a  service  second  to  none  in  the  country, 
and  in  order  to  show  the  people  that  they  are  fair 
and  honest  with  them,  they  say  they  will  allo.w  their 
ordinance  to  be  published  in  the  local  papers  before 
it  is   presented  to  the   City   Council. 

The  annual  meeting  of  the  stockholders  of  the 
Sandusky  Telephone  company  was  held  January 
28th,  when  directors  were  chosen  as  follows:  A.  J. 
Giedman,  John  Whitworth,  C.  L.  Engels,  L.  Duen- 
nisch,  Henry  Pfeil,  Jr.,  Jacob  Kuebler,^J.  A.  Biehl, 
George  Fieck.  J.  C.  Hauser,  L.  L.  Curtis,  C.  C. 
Curtis,  J.  W.  Holland,  Henry  J.  Beilstein,  S.  Kil- 
bourn  and  John  Sinnerson,  Jr.  The  directors  or- 
ganized the  board  by  the  election  of  the  following- 
named  officers:  President,  Louis  Duennisch;  vice- 
president.  Jacob  Kuebler;  secretary,  Arthur  C. 
Arend;  treasurer,  J.  C.  Hauser;  manager,  C.  C. 
Curtis. 

At  the  last  meeting  of  the  Elyria  Telephone  com- 
pany, Elyria,  Ohio,  the  following-named  officers 
were  chosen:  President,  W.  E.  Brooks;  vice-presi- 
dent. F.  H.  Sudrow;  secretary  and  treasurer.  James 
A.    Dake.     The    regular    dividend    was    declared. 

C.  E.  Yoder  has  sold  his  telephone  plants  at 
New  London  and  Greenwich  to  a  number  of_  men 
of  New  London,  who  will  probably  organize  a 
company  and  greatly  extend  the  service. 

Frank  L.  Beam,  manager  of  the  Citizens'  Tele- 
phone company,  Columbus,  has  sold  his  mer- 
cantile establishment  at  Mount  Vernon  to  Kirby 
&  Dowds.  Mr.  Beam  has  conducted  the  business 
since  March,  18S0.  and  he  relinauishes  it  only  be- 
cause his  interests  in  the  telephone  business  are 
increasing,  and  he  is  no  loneer  able  to  give  it  the 
personal    attention   that    it   should    have. 

The  Winona  Central  Telephone  company,  incor- 
porated a  few  days  ago,  has  taken  over  the  plant  at 
Winona,  which  has  been  conducted  on  the  co-op- 
erative plan  for  some  time.  It  forms  another  link 
in  the  Columbiana  svstem.  and  Is  very  closely  re- 
lated to  the  Columbiana  County  company. 

The  Central  Union  Telephone  company  has 
asked  for  a  new  trial  in  the  case  against  the  Bryan 
Telephone  company,  Brvan,  Ohio,  which  was  prac- 
tically dismissed  from  the  courts  by  Judge  Wanty. 
The   costs   now  amount  to   over  $500. 

The  Clinton  County  Telephone  company,  Wil- 
mington, has  issued  a  handsome  new  directory. 
This  company  now  has  378  subscribers  in  the  town 
and    a  total   of  572   in  the    county. 

The  Cleveland  Plain  Dealer  says  the  Everett 
svndicate  is  reaching  out  for  the  Independent  tele- 
phone interests  of  the  state,  and  that  it  will  eventu- 
ally control  a  large  part  of  the  property.  There  is 
no  doubt  that  this  is  true  of  the  long-distance  busi- 
ness, but  outside  of  the  money  already  invested 
in  the  local  plants  over  the  country,  there  is  being 
no  great  attempt  made  to  secure  others.  It  seems 
that  the  primary  plan  is  to  set  all  the  local  ex- 
changes connected  up  with  the  long-distance  lines, 
rather  than  to  own  the  local  plants.  The  United 
States  Telephone  comnany  is  rapidlv  building  up 
its  lines  throushont  the  state,  and  is  connecting 
with  the  lines  of  all  the  states  bordering  on  Ohio. 
Where  necessary,  money  is  put  in  local  plants  to 
help  them  along,  and  at  the  same  time  further  the 
interests  of  the  parent  companv.  but  bevond  this  an 
attempt  to  secure  them  outright  has  not  yet  come 
to  the  surface.  O.  M.  C. 


Telephone  News   from    the   Northwest. 

The  Northern  Minnesota  Telephone  company 
has  been  granted  a  franchise  for  a  local  exchange 
at  Melrose,  Minn. 

The  Central  Minnesota  Telephone  company  of 
Willmar,  Minn.,  has  absorbed  the  system  of  the 
Northern  Minnesota  Telephone  company,  includ- 
ing toll  lines  from  Wadena,  Park  Rapids,  Fergus 
Falls  and  other  towns  in  that  vicinity. 

The  Dell  Rapids  (S.  D.)  Telephone  company  will 
put  in  a  new  switchboard  and  make  other  im- 
provements. 

The  Hennepin  delegation  in  the  Minnesota  Leg- 
islature has  been  appealed  to  by  members  and  ex- 
members  of  the  Board  of  County  Commissioners 
to  work  for  the  repeal  of  the  gross  earnings  tax 
on  telephone  companies.  The  petition  claims  the 
tax  is  too  low,  and  that  it  enables  the  companies 
to  escape  a  share  of  taxes  for  permanent  improve- 
ments, and  that  the  state  gets  all  the  benefit  of 
the  tax,   the  county  and  city  not  participating. 

The  Inland  Telephone  company  will  make  a 
number  of  extensions  of  its  system  from  North 
Yakima,  Wash. 

The  Tabor  Telephone  comnany  is  arranging  to 
extend  its  lines  to  Farragut,  Iowa. 

The  council  of  Des  Moines,   Iowa,  has   received 


unofficial  intimations  to  the  effect  that  the  Iowa 
Telephone  company  is  preparing  to  renew  its  re- 
quest for  a  new  franchise  in  that  city.  Since  the 
change  in  the  handling  of  stock  in  the  Mutual  Tele- 
phone company  of  Des  Moines,  there  have  been 
some  fears  that  the  Iowa  company  would  absorb 
the   Mutual. 

Farmers  near  Stanton,  Iowa,  plan  to  build  a  tele- 
phone  line  to   Bethesda   from    Stanton. 

A  rural  telephone  line  from  Wilton  to  Durant, 
Iowa,  will  be  put  in  operation  as  soon  as  possible. 

The  city  engineer  of  St.  Paul  will  work  to  have 
all  telephone  and  other  electric  wires  in  the  business 
district  underground  by  September  ist. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  filed  amended  articles  of  incorporation, 
with  $100,000  capital  stock. 

A  mutual  telephone  company  is  projected  at 
Hooper,  Neb. 

The  council  of  Billings.  Mont.,  has  tendered  the 
Rocky  Mountain  Bell  Telephone  company  a  fran- 
chise for  15  years.  Instead  of  the  perpetual  one 
asked  by  the  company. 

The  Osseo  (Wis.)  Telephone  company  plans  to 
extend  lines  to  Mondovi  and  Eau  Claire.  Wis.,  if 
enough   stock  is   sold  to  do   so. 

The  Norman  County  Telephone  company,  at  Its 
recent  annual  meeting  in  Ada,  Minn.,  voted  to 
establish  a  lOO-drop  system  for  Ada,  and  build  toll 
lines  to  Fargo  and  Crookston;  also  lines  east  to 
Faith,    Flom   and   Ulen. 

The  Fergus  Telephone  company  of  Fergus  Falls. 
Minn.,  has  offered  one  free  connection  to  all  farm- 
ers through  the  county,  on  the  company's  toll  lines. 
in  order  to  ,give  them  a  demonstration  of  Its  work- 
ings, and  to  educate  them  to  the  use  of  the  long- 
distance service. 

A  meeting  was  held  recently  In  Marshalltown, 
Iowa,  of  representatives  of  rural  telephone  lines 
of  central  Iowa,  looking  to  closer  connection  with 
the  cities.  There  are  about  i.ooo  farmers'  tele- 
phones in  the  central  part  of  Iowa. 

The  Davenport  (Iowa)  office  of  the  Iowa  Tele- 
phone company  answered  20,048  calls  and  10.615 
calls  on  two  days  recentlv,  when  a  count  was  kept. 
The  Monroe  (Wis.)  Telephone  company  plans  to 
place  a  local  exchange  at  Blanchardville.  Wis.,  and 
to  make  improvements  to  the  Monroe  system. 

The  Wood  Countv  Telenhone  company,  at  its 
recent  meeting  at  Grand  Rapids,  Wis.,  discussed 
the  matter  of  rebuilding  its  lines  and  making  all- 
metallic    circuits. 

The  subscribers  of  the  Blue  Earth  Valley  Tele- 
phone companv.  at  Winneba.go  City.  Minn.,  have 
petitioned  to  the  company  for  continuous  service- 
and  offer  to  have  the  cost  increased  to  $1.25  a 
month. 

The  Edgar  Telephone  company  has  just  opened 
an  all-metallic  exchange  at  Ed.gar.  Wis.  It  starts 
with  20  patrons,  and  has  accommodations  for  SO. 
At  its  annual  meeting  in  Appleton.  Wis.,  the  Fox 
River  Vallev  Telephone  company  discussed  plans 
for  establishing  local  exchanges  at  Appleton,  Kau- 
kauna,  Neenah,  Menasha,  and  the  extension  of  toll 
lines    to    Seymour,    with    a   local    exchange    there. 

R. 


The  Zanesville  Telephone  Case. 

An  attempt  is  being  made  in  Zanesville.  Ohio,  to 
secure  a  rehearing  of  the  Zanesville  telephone  case 
in  which  the  Supreme  Court  reversed  itself  some 
time  ago.  The  grounds  are  that  several  proposi- 
tions laid  down  by  the  court  in  the  last  syllabus 
are  not  sound.  It  is  said  that  in  case  the  rehear- 
ing is  not  granted  the  case  will  be  taken  to  the 
Llnited  States  Courts,  if  it  is  possible  to  make  a 
federal  case  of  it,  which  Is  doubtful.  City  Solicitor 
Griffiths  and  Attorneys  Durban  and  McDermott 
have  charge  of  the  matter,  the  latter  two  In  the 
Interests  of  the  Bell  Telephone  company  which  is 
aiding  the  city  officials  to  keep  out  opposition. 
Attorney-general  Sheets  of  Ohio  has  stated  that 
if  the  interpretation  of  the  laws  as  made  by  the 
Supreme  Court  in  this  case  is  correct,  then  a  great 
many  of  the  franchises  granted  in  various  towns 
of  Ohio  are  invalid.  Tliis  is  on  the  theory  set  out 
by  the  court  that  a  city  does  not  have  the  requisite 
authority  to  charge  any  certain  sum  for  the  use  of 
the  streets  and  thoroughfares  of  a  town  by  a  tele- 
phone company,  but  may  make  a  charge  for  keep- 
ing them  in  repair,  which  duty  devolves  upon  the 
City  Council.  Where  a  city  has  made  it  one  of  the 
conditions  of  a  franchise  that  a  certain  amount 
shall  be  paid  for  the  use  of  the  streets,  the  franchise 
would  be  rendered  invalid,  according  to  the  belief 
of  the  attorney-general. 


The  work  of  constructing  the  telephone  line  which 
is  to  connect  Paris  and  Rome  is  said  to  be  making 
great  progress.  Connections  with  Paris  on  the 
French  side  of  the  Alps  have  already  been  com- 
pleted, and  on  the  Italian  side  the  line  is  practically 
complete,  the  connections  with  Turin  and  Novi 
on  to  Genoa  being  all  that  remains  in  hand.  It  is 
expected  that  direct  telephone  communication  be- 
tween Paris  and  Rome  will  be  established  by  Ajiril. 
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Bissell  Cross-connecting  Board. 

A  cross-connecting  board  for  telephone  ex- 
changes that  combines  among  its  most  prominent 
advantages  convenience  in  operation,  compactness 
and  low  price  has  been  brought  out  by  the  F. 
Bissell  companj'.  114  St.  Clair  street,  Toledo,  Ohio, 
jobber  of  electric  and  telephone  supplies  and  ma- 
chinery. With  this  board,  which  is  illustrated  in 
the  accompanying  cut,  the  electrician  has  directly 
in  front  of  him  the  contacts  for  cable  wires,  con- 
tacts for  switchboard  wires,  fuses,  lightning  ar- 
resters and  ground  strips.  He  can  therefore  work 
with  great  advantage  and  rapidity.  The  usual  size 
is  for  50-pair.  or  lOO-conductors,  occupying  only  a 
space  of  9^^  by  38%  inches.  A  number  of  panels 
may  be  arranged  side  by  side,  and  cross-connections 
from  one  to  the  other  are  easily  made  by  carrying 
the  wires  above  the  top  or  below  the  bottom  pins. 

The  manufacturer  says  that  in  an  exchange  for 
1,000  subscribers,  with  metallic  circuits,  a  cross- 
connection  from  No.  I  to  1,000  will  take  about  23 
feet  of  twin  wire  and  five  minutes'  time.  No  par- 
ticular framing  or  supports  are  required  with  the 
board.  The  panels  may  be  attached  to  the  wall 
in  anv  convenient  manner,  and  should  be  set  out  far 
enough  from  it  for  the  cables  to  run  behind  them, 
or  the  panels  may  go  against  the  wall  and  the  cables 
run  between  them,  though  this  is  not  the  most 
desirable   method. 

It  is  advisable  that  the  contacts  to  both  the  outside 
cables  and  to  the  switchboard  cables  should  be  made, 
permanently.  When  cross-connection  is  made  it  is 
done  with  special  twin  wire,  and  no  permanent  con- 
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tacts  are  disturbed.  The  twin  wire  may  be  soldered 
to  contacts  with  further  advantage — unless  changes 
are   frequent. 

The  Bissell  company,  which  manufactures  these 
cross-connecting  boards,  also  makes  pole  houses, 
iron  pole  seats,  cable-distributing  boards,  fuses, 
cable  heads,  etc.,  and  is  prepared  to  make  prompt 
shipments  of  all  orders. 


A  Missouri  Editor's  Enterprise. 

Omar  D.  Gray,  editor  of  the  Sturgeon  (Mo.) 
Leader,  within  the  last  year  has  had  erected, 
equipped  and  connected  with  his  printing  office  in 
Sturgeon  an  extensive  system  of  telephone  lines, 
radiating  not  only  to  several  of  the  other  towns 
of  that  county,  but  to  a  large  number  of  farm 
homes.  He  started  the  enterprise  solely  with  the 
expectation  that  it  would  aid  him  in  gathering  the 
county  news  for  his  paper.  But  it  has  grown  and 
developed  with  such  unexpected  rapidity  that  Mr. 
Gray  and  his  present  partner,  ex-Postmaster  Mor- 
ris, find  themselves  ow-ners  of  a  valuable  and  ex- 
tensive rural  telephone  system.  Mr.  Gray  says  that 
the  telephone  and  newspaper  business  work  nicely 
together.  Every  printer  in  the  office  is  taught 
how  to  manipulate  the  switchboard,  and  the  tele- 
phone operators  know  how  to  set  type,  so  that  in 
case  an  operator  is  taken  sick  one  of  the  printers 
moves  into  the  telephone  office,  and  vice  versa. 
Every  telephone  subscriber  is  a  reader  of  the  pa- 
per, and  Mr.  Gray  thinks  before  many  months  all 
of  his  readers  living  tributary  to  the  telephone 
lines  will  be  subscribers  to  the  telephone. 


Apparatus  Wanted  at  Huntingburg,  Ind. 

The  consolidation  of  the  Home  Telephone  Pro- 
motion company  and  the  Dubois  County  Telephone 
company  was  effected  at  a  meeting  of  both  com- 
panies held  on  January  28th  at  Huntingburg,  Ind. 
The  consolidated  company  has  taken  the  name  of 
the  Dubois  County  Telephone  company  of  Hunting- 
burg, Ind.,  and  its  capital  stock  is  $10,000.  The 
system  has  about  95  miles  of  farmers'  and  toll 
lines  and  two  metallic  exchanges  in  operation,  and 
contemplates    putting   in    a    full-metallic    (perhaps 


common-battery)  exchange  at  Jasper  as  soon  as 
the  weather  permits,  and  smaller  exchanges  at 
Birdseye  and  Ireland  later  on  during  the  summer. 
Manufacturers  are  invited  to  send  descriptions  and 
prices  of  all  kinds  of  telephone  material  to  the 
secretary,  H.  C.   Rothert,  Huntingburg,  Ind. 


Citizens'  Equipment  in  Terre  Haute. 

The  Independent  plant  of  the  Citizens'  Telephone 
company  of  Terre  Haute,  Ind.,  which  was  promoted 
and  constructed  b}'  Henry  A.  Coit  of  St.  Louis,  will 
shortly  be  put  into  operation.  Mr.  Coit,  who  is 
at  present  general  manager  of  the  company,  says 
that,  when  finished,  the  company  will  have  one 
of  the  best  equipped  and  most  modern  exchanges 
in  the  United  States.  It  is  expected  that  from 
1,200  to  1,500  subscribers  will  be  supplied  at  the 
start.  All  the  apparatus  and  telephones  are  being 
furnished  by  the  American  Electric  Telephone 
company  of  Chicago,  the  balance  of  the  materials 
also  being  of  standard  manufacture.  The  common- 
battery  system  will  be  used.  The  franchise  for  the 
Terre  Haute  plant  was  originally  granted  in  1886, 
but  the  construction  of  the  system  did  not  assume 
definite  shape  till  Mr.  Coit  took  hold  of  it  late 
in  1899.  Since  that  time  he  has  devoted  most  of 
his  time  to  this  work  and  must  feel  gratified  at 
the  excellent  results  accomplished.  Mr.  Coit  does 
not  expect  to  remain  in  Terre  Haute  definitely,  but 
now  that  all  the  details  of  the  installation  there 
have  been  arranged,  he  will  have  time  to  devote 
to  new  enterprises,  and  it  is  understood  that  he  has 
several  large  propositions  under  consideration. 


New  Watch-case  Receiver. 

The  watch-case  telephone  receiver  illustrated  here- 
with is  one  manufactured  by  the  Electrical  Appli- 
ance company  of  Cincinnati.  Ohio.  It  is  of  the 
double-pole  type,  though  it  has  but  a  single  coil. 
This  coil  is  circular  in  cross-section,  hence  it  has 
the  lowest  resistance  for  a  given  number  of  turns 
of  wire.  The  magnetizing  effect  of  such  a  coil 
when  the  pole-pieces  are  properly  designed  is  most 
efficient.  The  company  says  that  where  two  coils 
lie  close  together,  side  by  side,  as  in  the  ordinary 
receiver,  a  considerable  portion  of  the  wire  between 
the  poles  is  dead  resistance,  the  magnetic  effect 
of  one  neutralizing  that  of  the  other.  Other, points 
of  merit  in  this  company's  receiver  are  full  strong 
thread,  to  hold  the  cap  in  place;  absence  of  small 
wires  that  may  be  easily  broken:  strong  and  lasting 
magnets;  uniform  distance  between  the  diaphragm 
and  pole-pieces:  cord-tip  binding  posts,  which  can- 
not turn,  and  have  strong  screws  to  hold  the  tip; 
supporting  ring,  insulated  from  the  shell,  and  ample 
weight  to  properly  operate  the  cut-out.  These  re- 
ceivers are  furnished  in  anj^  desired  finish,  nickel- 
plate,  oxidized  copper,  etc.,  and  are  wound  to  any 
resistance  that  will  best  meet  special  requirements. 
These  points  will  be  appreciated  by  anyone  who  has 
had  experience  with  receivers.  This  receiver  is 
remarkably  efficient  in  reproducin.g  articulate 
sound  correctly,  and  it  is  not  excelled  by  the  stand- 
ard-size receiver,  it  is  said. 


NEW  COIWPANIES. 


The  Edgar  Telephone  company  of  Paris,  111., 
with  capital  amounting  to  $52,000,  has  been  incorpo- 
rated by  L.  O.  Jenkins,  Harry  M.  Vansella  and 
E.  E.  Jones,  to  do  a  general  telephone  business. 

The  Galesburg  Union  Telephone  company  of 
Galesbur.g,  111.,  has  been  incorporated,  to  operate 
a  telephone  system.  The  capital  stock  is  $100,000, 
and  the  incorporators  are  John  Pool,  L.  W.  Cutler 
and  L.  R.  Lockwood. 

The  Guyandotte  Valley  Telephone  company  of 
Huntington,  W.  Va.,  has  been  chartered,  with  an 
authorized  capital  of  $25,000,  to  construct  and  op- 
erate telephones.  The  incorporators  are  T.  S. 
Scanlon,  C.  B.  Campbell,  R.  L.  Archer  and  others. 

The  Southern  Telephone  Construction  company 
has  recentlv  been  organized  at  Knoxville,  Tenn.. 
by  W.  O.  Rhode  and  Walter  S.  Roberts  of  Knox- 
ville and  Charles  L.  Meyers  of  Nashville.  These 
gentlemen  have,  until  recently,  been  with  the  Cum- 
berland Bell  Telephone  company  in  executive  ca- 
pacities. They  will  now  build  Independent  tele- 
phone systems,  having  secured  rights  for  certain 
equipment  for  all  the  southern  states  and  Mexico. 


TELEPHONE  MEN. 


John  F.  Engle  has  resigned  as  superintendent  of 
the  Lancaster  Telephone  company,  Lancaster, 
Ohio,  in  order  to  accept  a  good  position  with  the 
United  States  Telephone  company.  Charles  Sheriff 
of  Columbus  'nas  been  chosen  to  take  the  place 
thus   made  vacant. 

At  a  meeting  of  the  directors  of  the  Southern 
Bell  Telephone  and  Telegraph  company,  held  in 
New  York  city  on  January  30th,  W.  T.  Gentry  of 
Atlanta,  Ga..  was  appointed  general  manager  of 
the  company,  with  headquarters  at  Atlanta.  Mr. 
Gentry  succeeds  Charles  H.  Wilson,  formerly  of 
Chicago,  who  resigns  to  accept  the  position  of  gen- 
eral superintendent  of  the  American  Telephone  and 
Telegraph  company,  with  headquarters  at  New 
York. 


GENERAL  TELEPHONE  NEWS. 

The  Norwegian  government  has  purchased  the 
private  telephones  of  the  country,  and  the  telephone 
service  of  the  kingdom  is  now  in  the  hands  of  the 
government. 

New  Louisville,  Ark.,  has  granted  a  franchise  to 
a  telephone  company,  permitting  it  to  charge  $2 
per  month  for  the  use  of  all  telephones:  or,  $2.50 
for  business  telephones  and  $1.50  for  private  resi- 
dences. 

W.  C.  Handlan.  Jr.,  secretary  of  the  new  National 
Telephone  company  of  Wheeling,  W.  Va.,  states 
that  his  company  has  booked  1,240  subscribers  for 
the  system  that  will  be  opened  about  May  1st,  and 
claims  that  this  is  more  than  the  Bell  company 
has  at  present. 

The  Southern  Bell  Telephone  company,  of  which 
W.  T.  Gentry,  Atlanta,  Ga.,  is  general  manager, 
will  make  extensive  improvements  to  its  system 
in  Jacksonville,  Fla.,  including  putting  wires  under- 
ground and  erecting  a  three-story  brick  building 
for  its  exchange. 

The  Missouri  River  Telephone  association  was  or- 
ganized at  St.  Joseph.  Mo.,  on  January  loth.  About 
20  exchanges  and  toll  lines  in  northwest  Missouri, 
southern  loAva  and  eastern  Kansas  are  represented. 
The  officers  are:  President.  H.  E.  Ralston,  Mary- 
ville,  Mo.;  vice-president,  G.  A.  Haynie,  Savannah, 
Mo. ;  secretary  and  treasurer,  L.  N.  Fry.  Granite 
City,  Mo.  These,  with  F.  S.  Travis  of  Tarkio.  and 
J.  T.  Norman  of  Stanberry,  constitute  the  executive 
committee. 

Suit  has  been  brought  against  the  Delaware  and 
Atlantic  Telephone  company  by  a  property  owner  of 
Elmer,  N.  J.,  to  enjoin  the  company  from  running 
wires  across  his  land.  The  poles  supporting  the 
wires  are  not  on  his  ground,  but  are  on  adjacent 
land,  where  they  were  placed  with  the  consent  of 
the  land  owners.  The  complainant's  contention  is 
that  he  owns  the  space  above  his  land  as  high  as  he 
chooses  to  go,  and  that  the  exercise  of  the  right  by 
anyone  else  without  his  consent  is  a  trespass. 

A  special  meeting  of  the  directors  of  the  Erie 
Telegraph  and  Telephone  company  was  held  Jan- 
uary 31st  in  New  York  city.  The  number  of  di- 
rectors was  reduced  from  25  to  15.  The  following- 
named  directors  were  elected:  For  one  year.  Henrv 
R.  Wilson,  Frank  A.  Cutting,  Frank  M.'  Riter. 
Frederick  A.  Farrar.  Albert  A.  Chandler;  for  two 
years,  Francis  R.  Hart.  William  J.  Latta.  Walter 
.\bbott,  Charles  S.  Tuckerman,  James  J.  Storrow: 
for  three  years.  Philip  Dexter.  William  Endicott, 
Jr.,  Reginald  Foster,  Gordon  Abbott  and  Charles 
J.   Glidden. 

Dr.  T.  Tommasina,  an  Italian  physicist,  has  re- 
cently made  some  experiments  with  the  purpose  of 
developing  a  method  of  studying  and  obtaining 
warnings  of  distant  storms.  His  apparatus  was  ex- 
tremely simple,  consisting  merely  of  a  sealed 
coherer  made  up  of  granulated  carbon  in  a  glass 
tube  with  platinum  electrodes,  a  cell  of  dry  bat- 
tery, a  telephone  receiver  and  a  short  length  of 
insulated  wire  exposed  to  the  outer  air.  With 
such  an  apparatus  the  electrical  disturbances  ac- 
companying a  storm  as  much  as  100  miles  away 
became  distinctly  audible  as  crackling  and  roaring 
noises  in  the  receiver. 

On  the  Toledo,  Fremont  and  Norwalk  electric 
railway  in  Northern  Ohio,  now  jn  operation  for  a 
length  of  53  miles,  the  train  dispatcher  controls  the 
movement  of  trains  by  telephone.  There  are 
five  intermediate  offices  and  16  other  places  where 
there  is  a  telephone  in  a  box,  to  which  each  con- 
ductor has  a  key.  Printed  forms  are  used  for 
orders,  so  that  only  a  few  words  have  to  be  trans- 
mitted. Each  conductor  repeats  every  order  that 
he  receives,  and.  as  in  telegraph  despatching,  orders 
are  sent  simultaneously  to  two  conductors  when 
both  can  be  got  to  the  telephone  at  the  same  time. 
Similar  systems  are  now  in  use  on  many  of  the 
recently  constructed  interurban  electric  railways 
throughout    the    country. 


MANUFACTURERS     AND    DEALERS. 

W.  F.  Warner,  representing  the  Warner  Electric 
company.  Muncie,  Ind.,  manufacturer  of  the  well- 
known  Warner  generator  for  telephone-switchboard 
calling  purposes,  was  in  Chicago  last  week,  in  the 
interests  of  his  company. 

The  Chicago  Telephone  Supply  company  of  Chi- 
cago has  been  incorporated,  with  a  capital  of  $25,000. 
to  manufacture  telephones  and  supplies.  The  in- 
corporators are  George  A.  Briggs,  Henry  L. 
Briggs  and  Blanche  W.  Briggs. 

The  Electric  Appliance  company,  Chicago,  is  out 
with  a  new  hotel  telephone,  which  it  claims  has 
many  points  of  advantage  over  other  makes  on  the 
market.  The  company*  is  sending  descriptions  of 
this  instrument  to  dealers  and  contractors  through- 
out the  country. 

The  North  Electric  company  of  Cleveland.  Ohio, 
announces  that  it  has  opened  an  office  at  1511 
Monadnock  block,  Chicago,  for  its  western  trade. 
George  W.  Conover  is  in  charge  of  the  office  and 
will  be  pleased  to  see  all  the  Chicago  friends  of  the 
North  company. 
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Synchronous  Converters. 

Bv    W.    E.    GOLDSBOROUGH. 

Part  11. 

As  presented  thus  far,  my  paper  may  seem  to 
treat  particularly  of  the  single-phase  converter. 
It  is  not  my  desire,  however,  to  limit  the  discus- 
sion to  any  special  type  of  converter,  but  had  it 
been,  I  should  not  have  chosen  the  single-phase 
type.  Of  all  synchronous  converters,  the  single- 
phase  converter  is  commercially  the  least  useful, 
and  although  it  is  well  adapted  to  the  illumina- 
tion of  explanatory  matter,  it  is  not  well  suited 
to  the  needs  of  practice.  However,  what  has  been 
said  regarding  the  single-phase  converter  is  equally 
true  of  the  polyphase  converter;  in  fact,  it  is  true 
of  it  in  an  even  greater  measure.  In  the  polyphase 
machine,  such  reactions  as  do  e.xist  are  less  abrupt 
than  in  the  single-phase  machine;  they  follow  one 
another  in  a  smoother  and  milder  fashion,  and  as 
with  people  of  similar  characteristics,  are  easier 
to  get  along  with. 

With  this  conception  of  what  goes  on  beneath 
the  surface  of  the  all-important  armature,  we  can 
profitably  turn  to  a  review  of  some  of  the  impor- 
tant characteristics  that  make  the  converter  so 
valuable  an  auxiliary  in  the  distribution  of  power. 

Mention  has  already  been  made  of  the  fact  that, 
if  a  given  alternating-current  voltage  is  impressed 
at  the  collector  rings  of  a  converter,  we  do  not 
get  the  same  voltage  between  adjacent  sets  of 
brushes  that  we  do  between  adjacent  collector 
rings.  The  direct-current  voltage  will  always  be 
greater  than  the  alternating-current  voltage.  This 
is  because  the  crest  of  the  wave  of  alternating 
electromotive  force  cannot  have  a  greater  value 
than  the  maximum  electromotive  force  generated 
in  the  armature  conductors  that  act  in  series  be- 
tween phase  connection  taps.  Moreover,  since  the 
effective  value  of  the  alternating  electromotive  force 
wave  is  only  V2  times  the  maximum  value,  it 
is  not  possible  for  the  effective  alternating  electro- 
motive force  ever  to  equal  the  direct-current  elec- 
tromotive force,  the  direct-current  electromotive 
force  being  equal  to  the  maximum  electromotive 
force  which  can  possibly  be  generated  in  the  maxi- 
mum number  of  armature  conductors  which  it  is 
possible  to  have  acting  in  series  at  any  one  time. 

The  table  given  below  shows  just  what  the  theo- 
retical voltage  and  current  ratios  are  in  different 
types  of  converters.  They  are  the  results  derived 
mathematically  by  Mr.  Steinmetz,  and  illustrate 
with  accuracy  the  conditions  that  obtain  in  prac- 
tice. The  constants  given  assume  harmonic  volt- 
age and  harmonic  current  waves,  and  no  allowance 
is  made  in  the  voltage  ratios  for  the  copper  losses 
in  the  windings.  In  practice,  therefore,  a  varia- 
tion of  as  much  as  15  per  cent,  may  be  found  from 
these  values,  although  the  departure  is  not  often 
more  than  five  per  cent. 

Comparative  Capacity  Ratios    of    Different  Types 
OF  Synchronous  Converters. 

Direct  Single  Three  *Four 
Cnrrent.  Phase.  Phase.  Phase. 

Volts  between  adjacent  col- 
lector rings   3        0.707       0.612       0.5 

Amperes  per  line  1       1.414       0.944       0.707 

Ratio  of  copper  loss  in  rotary 
converter  to  copper  loss  of 
same  machine  operated  as  a 
dirpct-current  generator  at 
the  same  output   1       1.37         0.665       0.87 

Relative  capacity  of  rotary 
converter,  and  same  machine 
operated  as  a  direct-current 
generator  at  the  same  tem- 
perature            1       0.85         1.34         1.64 

♦Called  two-phase. 

One  of  the  most  important  characteristics  of  the 
rotary  converter,  and  one  which  it  shares  in  com- 
mon with  the  synchronous  motor,  is  the  ease  with 
which  it  lends  itself  to  the  regulation  of  the  power 
factor  of  the  circuit  from  which  it  is  operated. 
If  the  rotary  is  "under-e.xcited"  it  will  act  like  an 
impedance  coil  connected  in  the  line,  and  produce 
a  lagging  current.  As  its  excitation  is  increased, 
if  the  load  is  kept  constant,  the  current  comes  more 
nearly  in  phase  with  the  impressed  electromotive 
force,  and  at  the  same  time  is  reduced  in  value. 
Finally,  a  point  is  reached  at  which  the  armature 
current  is  in  phase  with  the  impressed  electro- 
motive force,  and  the  armature  current  is  then  a 
minimum  for  the  given  load.  Any  further  increase 
in  the  field  excitation  causes  the  converter  to  act 
as  a  condenser  in  the  line.  "Over-excitation," 
therefore,  causes  the  armature  current  to  increase 
again,  as  well  as  to  attain  an  angular  advance  over 
the  electromotive'  force.  The  machine  can  there- 
fore be  adjusted  to  counteract  the  inductive  ef- 
fects of  induction  motor  and  transformer  loads, 
and  when  once  set  for  a  given  power  factor  by  a 
given  adjustment  of  the  field  current,  it  will  main- 
tain this  power  factor  practically  constant  for  all 
loads.  When  operated  from  generator  mains  sup- 
plying power  to  well-loaded  transformers,  a  syn- 
chronous converter  should  be  adjusted  to  a  power 
factor  of  lOO  per  cent.,  as  the  power  factor  of  the 
transformers  will  closely  approximate  this  value. 
When  so  adjusted,  a  good  rotary  will  maintain 
this  condition  at  all  loads.  This  statement  refers 
primarily  to  uncompounded  machines,  or  to  the 
simplest  form  of  synchronous  converter  connected 
up  and  operated  in  the  simplest  manner. 

With  such  an  adjustment  the  converter  will  not 
maintain  a  constant  pressure  at  its  direct-current 
terminals,  if  the  shunt-field  current  remains  con- 


stant. Under  this  condition,  with  constant  gen- 
erator impressed  electromotive  force,  since  the 
speed  remains  constant,  the  alternating  electro- 
motive force  induced  in  the  converter  windings 
remains  constant.  The  alternating  electromotive 
force  at  the  collector-ring  terminals  will,  however, 
usually  fall  off  slightly  as  the  load  comes  on,  owing 
to  the  relative  phase  position  of  the  impedance 
armature-drop  electromotive  force  and  the  induced 
alternating  armature  electromotive  force.  The  di- 
rect-current voltage  at  the  commutator  brushes 
diminishes,  with  constant  field  excitation,  as  the 
load  comes  on,  due  to  the  loss  of  voltage  in  the 
armature  and  commutator  resistances. 

If  it  is  desired  to  maintain  a  constant  voltage 
at  the  commutator,  or  to  have  the  direct  voltage 
increase  with  the  load,  provision  must  be  made 
either  for  increasing  the  impressed  alternating  volt- 
age or  increasing  the  e.xcitation  of  the  converter 
fields. 

In  the  first  instance  induction  regulators  can  be 
successfully  employed  to  increase  the  impressed 
electromotive  force,  or  if  automatic  regulation  is 
needed,  booster  transformers  can  be  inserted  in 
the  circuits.  These  should  have  their  primaries 
connected  across  the  alternating  mains  and  their 
secondaries  connected  in  series  with  the  mains. 

The  regulation  for  constant  or  increasing  voltage 
at  the  commutator  that  is  effected  by  varying  the 
field  current  can  either  be  accomplished  by  hand 
adjustment  of  the  shunt-field  resistance,  or  auto- 
matically by  placing  a  number  of  compounding 
turns  on  the  field  spools  and  connecting  these  in 
series  with  the  direct-current  leads  from  the  com- 
mutator brushes.  To  make  this  regulation  effect- 
ive, there  must  be  considerable  self-induction  pres- 
ent in  some  part  of  the  alternating  circuit,  and  if 
this  is  not  inherent  in  the  machines  or  character- 
istic of  the  line  from  which  the  converter  is  op- 
erated, impedance  coils  must  be  connected  in  the 
mains  to  make  up  for  the  deficiency  in  the  induct- 
ance  of  the   system. 

When  proper  line  constants  are  assured,  the  field 
excitation  should  be  so  adjusted  at  light  loads  as 
to  promote  lagging  currents  in  the  system,  i.  e., 
the  converter  fields  should  be  under-e.xcited.  With 
this  adjustment,  as  the  load  comes  on,  the  series 
winding,  by  strengthening  the  field,  will  cause  th§ 
low  initial  power  factor  of  the  system  to  increase 
and  the  line  current  to  come  more  nearly  in  phase 
with  the  electromotive  force.  Finally,  the  electro- 
motive force  and  the  current  will  be  in  phase  and 
the  power  factor  have  reached  a  value  of  lOO  per 
cent.  If  it  is  desired  to  maintain  constant  voltage 
at  the  converter  brushes,  the  adjustment  should  be 
such  as  to  produce  the  lOO  per  cent,  power  factor 
at  full  load.  If  upward  of  lo  per  cent,  compound- 
ing is  desired  at  full  load,  the  initial  excitation 
should  be  adjusted  to  promote  the  in-phase  condi- 
tion at  about  three-quarters  load. 

Frequency  considerations  are  very  important 
when  synchronous  apparatus  is  to  be  used.  In  the 
case  of  converters  it  is  very  difficult  to  produce 
machines  that  will  operate  with  satisfaction  at  high 
frequencies.  Machines  designed  for  125-cycle 
working  have  such  high  commutator  peripheral 
speeds,  such  narrow  commutator  bars,  and  con- 
sequently such  short  commutating  periods,  that  it 
is  hard  to  bring  their  mechanical  construction  into 
harmony  with  the  electrical  requirements.  Syn- 
chronous converters  working  at  60  cycles  repre- 
sent the  upper  limit  of  successful  operation,  and 
at  40  cycles  and  25  cycles  the  best  rcs'ults  are  ob- 
tained. Machines  constructed  for  25  cycles  differ 
in  but  slight  details  from  the  lines  followed  in  the 
construction  of  standard  direct-current  machinery. 

For  successful  working,  it  is  necessary  that  a 
synchronous  converter  be  equipped  with  an  arma- 
ture having  rather  high  inductance.  This  means 
that  the  coils  are  placed  in  deep  slots,  and  that 
teeth  with  projecting  heads  are  not  objectionable. 
Machines  with  small  armature  self-induction  do 
not  compound  so  readily  and  are  prone  to  "hunt." 
By  "hunting"  is  meant  a  variation  in  the  speed 
of  the  converter  that  is  frequently  induced  by  in- 
stability in  the  frequency  of  the  source  of  sup- 
ply. In  trying  to  adjust  itself  to  the  changing 
conditions  of  frequency,  an  armature  having  little 
inductance  does  not  possess  the  same  power  of 
"holding  on"  that  is  inherent  to  an  armature  hav- 
ing high  inductance,  and  consequently  it  is  liable 
not  only  to  develop  large  idle  currents,  but  to  fall 
out  of  synchronism. 

In  starting  up  synchronous  converters  from  the 
alternating-current  side,  the  exciting  circuit  should 
be  opened,  and  it  is  also  advisable  to  disconnect 
the  field  spools  one  from  another,  as  an  undesirably 
high  voltage  is  likely  to  be  induced  in  the  field 
windings.  Without  this  precaution,  the  induced 
voltage  may  break  down  the  field-spool  insulation. 

Owing  to  the  fact  that  the  starting  current  often 
exceeds  by  50  and  even  100  per  cent,  the  full-load- 
running  current  of  the  machine,  it  is  likely  to  pro- 
duce serious  voltage  fluctuation  in  the  distributing 
system.  Auto-transformers  are,  consequently,  often 
used  in  starting.  They  reduce  the  line  voltage  and 
consequently  the  starting  current,  and  can  be  cut 
out  when  the  speed  of  the  machine  has  risen  an 
appreciable  amount. 

When  a  converter  is  started  from  the  alternating- 
current  mains,  an  alternating  electromotive  force  is 
apparent  at  the  commutator  brushes,  the  frequency 
of  which  diminishes  as  the  speed  increases.  Near 
synchronism  this  electromotive  force  pulsates  very 


slowly,  and  if  lamps  are  connected  across  the  brush 
leads,  by  their  pulsating  light  they  give  an  indica- 
tion of  the  per  cent,  of  synchronism  attained. 
When  synchronism  is  reached,  the  field  circuit 
should  be  closed.  The  load  can  then  be  put  on 
the  converter. 

A  synchronous  converter  can  also  be  started 
from  the  commutator  end  of  the  machine.  In  this 
case  the  same  precautions  must  be  taken  that  are 
observed  in  starting  a  shunt  motor,  and  the  ma- 
chine must  not  be  thrown  in  with  the  alternating- 
current  generator  until  the  right  phase  relation  of 
the  currents  is  attained,  as  indicated  by  syn- 
chronizing lamps  or  other  appropriate  devices. 

Discussion. 

H.  J.  Gille,  St.  Paul,  Minn.:  I  would  like  to  ask 
the  professor  if  he  knows  whether  the  figures  given 
as  the  ratios  of  the  voltage,  as  given  in  table  No.  i, 
vary  with  the  load,  or  whether  that  ratio  remains 
constant  under  all  loads?  The  second  question  is 
perhaps  not  proper  in  connection  with  the  con- 
verter Itself,  but  we  have  found  trouble  in  the 
cables  on  our  rotary  converters,  with  800  amperes, 
running  very  hot,   and   F  cannot  account  for  it. 

Professor  Goldsborough,  Lafayette,  Ind. :  As  to 
the  first  question:  That  ratio  depends  upon  one 
of  two  variable  factors  in  the  machine,  which  de- 
pend upon  the  design  of  the  machine.  The  figures 
given  in  the  table  assume  that  the  currents  which 
are  developed  in  the  winding  are  sine  currents. 
Now.  depending  upon  the  design  of  the  machine  as 
to  whether  or  not  the  pure  harmonic  waves  are  flat- 
topped  or  peaked  waves,  you  will  have  variations 
in  that  ratio.  If  you  have  a  wave,  for  instance,  that 
is  fairly  flat  and  at  the  center  has  a  fairly  sharp 
peak,  that  type  of  wave  will  give  a  higher  ratio, 
owing  to  the  peak,  than  would  a  pure  sine  wave 
which  would  follow  the  theoretical  values  given  in 
the  table.  Again,  as  the  load  comes  on  the  ma- 
chine, the  direct-current  voltage  falls  off.  That  is 
due  to  the  fact  that  there  is  a  certain  ohmic  re- 
sistance on  the  conductors  of  the  armature.  There-' 
fore,  as  the  current  passes  from  the  alternating  to 
the  direct  side,  it  has  to  overcome  the  drop  of  the 
armature  conductors,  and  therefore  as  the  load 
comes  on  the  machine  there  is  a  lowering  of  pres- 
sure, if  the  electromotive  force  remains  constant. 
Therefore,  you  have  those  two  factors  in  variable 
electromotive-force  ratio.s.  As  far  as  current  is 
concerned,  the  ratios  will  vary  from  the  table,  be- 
cause they  have  a  constant  electromotive  force  at 
the  brushes  of  the  alternating-current  side  of  the 
converter.  The  alternating  current  has  to  take 
care  of  the  hysteresis  and  eddy-current  losses  in 
the  core.  Conseauently.  the  amount  delivered  on 
the  direct  side  will  be  smaller  than  on  the  other  side. 
As  regards  the  matter  of  the  heating  of  the 
cables,  that  is  something  that  I  can  only  account 
for  in  a  measure.  The  current  which  goes  to  the 
rotary  armature  should  not  differ  in  wave  form,  in 
general  character,  from  the  wave  which  is  delivered 
to  the  rotary  by  the  generator.  Supposing  the 
natural  wave  of  the  generator  and  the  rotary  are 
the  same,  then  the  heating  of  that  conductor  ought 
not  to  be  more  than  vou  would  naturally  exoect 
from  any  other  form  of  alternating-current  surface. 
In  other  words,  if  that  current  were  put  in  the 
streets  for  lighting  purposes,  where  there  was  no 
synchronous  machinery  connected  in  with  it.  and 
the  distortions  would  be  simply  those  that  usually 
occur  in  operating  static  transformers,  you  would 
have  a  greater  heating  of  the  cable,  due  to  alter- 
natin.g  currents,  than  would  occur  with  the  same 
direct  current.  That  Is  for  the  reason  that  the 
alternatin.g  currents  themselves  develop  a  magnetic 
field  around  the  current  which  tends  tg  repel  the 
current  to  the  outside  layers  of  wire.  The  current 
being  repelled,  the  current  density  in  the  copper 
increases  at  that  point,  and  therefore,  as  the  power 
loss  varies  as  the  square  of  the  current,  the  heating 
of  the  cable  may  result. 

An  additional  cause  would  be  this:  If  the  wave 
form  of  the  generator  were  differed  from  the  wave 
form  of  the  converter,  there  would  be  idle  currents 
flying  .between  the  two  machines,  simply  to  fill  in 
the  gaps  of  the  wave  forms  of  the  two  machines, 
and  it  may  be  that  you  have  found  a  case  in  which 
your  generator  wave  form  is  materially  different 
from  the  rotary  wave  form.  If  your  rotary  has  a 
distributed  winding,  which,  of  course,  it  must  have, 
and  if  the  generators  have  toothed  armatures — 
a  relatively  small  number  of  teeth  which  are  large 
— the  chances  are  that  your  rotary  will  develop 
nearly  a  sine  curve  and  the  generator  will  develop  a 
more  or  less  distorted  form  of  wave,  and,  owing 
to  the  differences  then  of  the  two  wave  shapes,  idle 
currents  will  be  induced  which  would  flow  between 
the  two  machines  and  cause  a  heating  of  the  cables. 
H.  Almert,  Chicago:  In  the  particular  case 
which  is  cited  the  current  goes  on  the  rotaries 
from  alternating  current  to  direct  current  for  dis- 
tribution on  low  tension? 

Professor  Goldsborough;  Yes,  sir. 
Professor  D.  C.  Jackson,  Madison,  Wis.:  I  would 
like  to  call  the  professor's  attention  to  one  thing, 
as  I  imagine  he  would  have  warned  you  himself 
against  misconstruing  the  paper,  and  that  is  where 
he  speaks  ideally  of  bringing  the  rotary  trans- 
former to  100  per  cent,  power  factor.  That  can 
only  be  done  ideally,  not  practically,  for  two  rea- 
sons, and  one  is  that  a  very  small  amount  of  current, 
an  amount  perhaps  which  would  not  interfere  with 
the  pressure,   will  reduce  the  power  factor.    You 
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understand,  of  course,  what  "hunting"  is;  that  is, 
a  wabbling  of  the  rotary  armature  with  respect  to 
the  pressure  impressed.  That  is  a  reason  why  the 
rotary  transformer  cannot  be  brought  up  to  100 
per  cent,  power  factor.  Another  thing  that  will 
reduce  the  power  factor  below  100  per  cent,  is 
the  fact  that  it  is  almost  invariably  the  case  that 
the  form  of  the  current  wave  and  the  form  of  the 
converter  wave  are  not  exactly  alike,  and  there- 
fore you  cannot  get  a  100  per  cent,  power  factor. 
So  1  say  it  is  practically  an  impossibility  to  reach 
a  100  per  cent,  power  factor  with  a  rotary  trans- 
former or  any  synchronous  type  of  machine  run 
under  ordinary  conditions. 

{The  cud^ 


Helios-Upton  Continental  Arc  Lamp. 

The  difBculties  attending  the  designing  of  a  really 
good  and  et¥icicnt  arc  lamp  to  operate  on  constant- 
potential,  continuous-current  circuits  have  been 
recognized  for  a  long  tmie  by  almost  every  man- 
ufacturer of  electrical  apparatus.  However,  at  a 
recent  test  of  the  new  Higham  lamp  in  the  Philadel- 
phia laboratory  of  the  Helios-Upton  company,  a  3^^ 
to  3Ts-ampere  arc  burned  steadily  with  108  volts 
around  the  lamp  and  with  95  to  96  volts  at  the  arc. 
and  there  was  also  shown  an  arc,  strong  and  steady, 
of  ih-z  amperes.  With  reference  to  the  i^->-ampere 
arc.  although  at  the  time  this  particular  test  was 
made  it  was  not  possible  to  measure  accurately 
every  condition  under  w'hich  it  was  produced, 
owing  to  lack  of  a  voltmeter  of  high  enough  re- 
sistance to  admit  of  the  measurement  without 
lowering  too  much  the  potential  around  the  arc, 
still,    it   is    easy    to    understand    the    HeUos-Upton 
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company's  assertion  that  in  a  lamp  built  on  the 
principle  described  in  Higham's  patents,  with  cer- 
tain minor  modifications,  using  carbons  about  one- 
quarter  inch  in  diameter,  an  arc  consuming  only 
i'.2  amperes  at  98  volts  was  successfully  maintained 
on  a  loS-volt  circuit.  The  arc  itself  was  described 
as  about  three-quarters  inch  long,  very  white  in 
color  and  remarkably  steady,  and  attention  is 
called  to  the  valuable  point  in  practical  service  that 
the  same  mechanism  successfully  burned  an  arc 
under  the  same  conditions  of  current  and  voltage 
in  the  open  without  the  enclosing  vessel,  although 
so  long  and  thin  an  arc  necessarily  is  easily  made 
to  flicker  by  air  currents. 

From  hurried  tests  made  by  Superintendent 
Thomas  Spencer  of  the  Helios-Upton  company  it 
would  seem  that  the  desideratum  of  a  high-efficiency 
arc  lamp  of  small  candlepower  has  been  obtained. 
In  addition,  a  professor  of  the  highest  standing  in 
one  of  the  leading  institutions  of  technology  in 
the    United    States   makes    this   report: 

The  lamp  was  arranged  to  run  at  just  no  volts  on  the  mains, 
and  a  rheo5tai  was  adjusted  so  that  by  a  quick  movement  the 
volts  at  the  arc  coald  be  changed  from  95  for  the  long  arc  to  78 
for  the  short  arc.  The  extremely  quick  adjustment  of  the  lamp 
mechanism  permitted  this,  which  was  of  great  advantage  in 
making  the  comparative  tests,  as  at  each  position  of  the  arc 
readings  could  be  quickly  taken  for  both  the  long  and  the  short 
arc  before  the  arc  had  time  to  travel  about  the  carbons  10  any 
great  extent.  The  test  was  very  free  from  the  usual  difficulties 
generally  experienced  in  testing  the  light  and  efficiency  of  arc 
lamps.  I  have  expressed  the  efficiency  cf  the  arc  in  the  usual 
commercial  way;  that  is,  in  ihe  number  of  watts  required  to  pro- 
duce a  light  of  one  spherical  candle. 

Long  Arc,    Short  Arc. 

Volts  at  mains rio.o  iio.o 

Volts  atarc 95-3  /S-i 

Amperes 4-^9  4-iz 

Watts  to  lamp 461 .  452. 

Wattstoarc 398.  322- 

Mean  spherical  candlepower iz8-  91-3 

Watts  per  spherical  candlepower  (iampl  3,59  4.96 

Waits  per  spherical  candlepower  (arc) 3.11  3.50 

Gain  in  efficiency  in  lamp 2.j%  

Gain  in  efficieocy  in  arc 11%  

One  spherical  candlepower  costs  27  per  cent,  less  from_  the 
mains.  One  watt  taken  by  lamp  will  give  35  pe:  cent,  more  light. 
Clear  inner  and  opal  outer  globes  were  used. 

The  simplicity  of  this  arc  lamp  is  remarkable  and 
is  easily  understood  with  the  help  of  the  accom- 
panying diagram  of  the  lamp's  circuits. 

In  series  with  the  arc  is  an  open  core  or  "hedge- 
hog" reactance  coil  of  low  resistance  but  high 
inductance-  In  series  with  the  arc  is  also  a  coarse- 
wire  solenoid,  acting  upon  the  clutch  and  serving 
^to  strike  the  arc  and  to  maintain  the  weight  of 
the  carbon,  clutch  and  solenoid  core.  The  core 
and  its  attached  clutch  and  carbon  "float,"  so  to 
speak,  in  the  magnetic  field  of  this  solenoid  and 
another  of  fine  wire  which  acts  in  conjunction  with 
it.  The  fine-wire  coil  is  shown  in  the  diagram,  just 
over    the    coarse-wire    solenoid.     It    is    in    shunt 


around  the  reactance  coil,  and  is  constructed  so  as 
to  have  as  little  inductance  as  possible. 

If  this  arrangement  is  considered  as  traversed 
by  an  absolutely  constant  current,  it  will  be  under- 
stood that  there  will  be  little  or  no  current  in 
the  fine-wire  coil.  The  fall  of  potential  across  the 
reactance  coil  will  be  only  that  due  to  its  resistance, 
which  is  small,  and  the  current  through  the  fine- 
wire  coil  will  be  only  that  due  to  the  small  "drop" 
thus  produced.  If,  however,  a  sudden  fluctuation 
in  the  feeding  current  takes  place,  whether  through 
outside  causes  or  through  change  of  resistance  of 
the  arc,  there  is  caused  an  immediate  potential 
diflerence  of  considerable  amount  at  the  terminals 
of  the  reactance  coil,  by  virtue  of  its  inductance. 
This  acts  instantly  upon  the  solenoid  of  fine  wire, 
moving  the  whole  delicately  balanced  system,  with 
the  carbon,  suspended  from  its  core  to  correspond. 
In  this  way,  it  is  said,  small  fluctuations  tending 
to  make  the  arc  unsteady,  or,  when  the  current 
used  is  small,  to  extinguish  it,  are  instantly  com- 
pensated. 

Since  the  arc  is  longer  in  this  type  of  lamp,  it 
is  not  difficult  to  see  that  minor  fluctuations  of 
its  length  due  to  the  oscillation  of  the  regulating 
apparatus  are  also  rendered  of  comparatively  little 
importance.  After  bringing  out  a  commercial  type 
of  lamp  to  work  on  a  current  of  only  3%  amperes 
wnth  about  100  volts  at  the  arc,  the  company 
thought  that  the  limit  of  reduction  in  current  con- 
sumption in  such  lamps  had  been  reached.  Re- 
cently, however,  Mr.  Spencer  has  been  at  work  on 
the  problem  of  producing  a  lamp  to  exhibit  the 
same  high  efficiency  in  small  units  of  candlepower 
that  is  claimed  for  the  Nernst  lamp. 

Central-station  managers,  in  fact,  all  users  of  arc 
lamps,  will  without  doubt  appreciate  what  it  means 
to  make  the  arc  "strong"  and  "tough,"  enabling 
the  dead  resistance  in  series  with  the  arc  to  be 
greatly  reduced,  or,  better,  practically  cut  out, 
thereby  reducing  the  usual  dead  losses  and  at  the 
same  time  enabling  arc  lamps  to  be  run  with  greatly 
reduced  currents,  as  small  even  as  1V2  amperes. 
This  latter  improvement  has  been  very  greatly  de- 
sired for  a  long  time.  Moreover,  the  addition  of 
this  new  and  simple  improvement  enables  the 
amount  of  light  given  out  for  the  same  current  to 
be  increased,  one  of  the  reasons  for  this  being  the 
fact  that  less  light  is  cut  off  by  the  tip  of  the 
lower  carbon;  or,  what  is  the  same  thing,  the  same 
amount  of  steady  light  can  be  obtained  with  less 
current — an  important  matter  for  central-station 
managers. 


Central  Power  company,  Excelsior  Electric  com- 
pany, Hudson  County  Electric  company,  Newark- 
Schuyler  Electric  company,  Consumers'  Electric 
company,  Hudson  County  Electric  company,  Morth 
Hudson    Eight,    Heat   and    Power    company. 

Elizabeth — Union  County  Electric  company,  Sub- 
urban Electric  Light  and  Power  company.  Con- 
sumers' Light,  Heat  and  Power  company,  Eliza- 
beth-Schuyler   Electric   company. 

Morristown — Morris  Countv   Electric   company. 

The  work  of  organizing  this  great  electric  com- 
pany has  been  in  progress  many  months,  and  the 
final  union  of  the  21  concex-ns  was  accomplished 
without  any  serious  hitches.  The  electric-light 
companies  in  Hudson  County  were  absorbed  by 
the  People's  Light,  Heat  and  Power  company  a 
year  ago,  together  with  several  Newark  con- 
cerns. There  was  a  halt  in  the  negotiations  to. 
merge  with  the  United  Electric  company,  by  rea- 
son of  the  refusal  of  several  stockholders  to  sell 
out.  The  promoters  of  the  United  Electric  com- 
pany kept  at  work,  however,  and  finally  got  con- 
trol of  all  the  People's  Light,  Heat  and  Power 
company  stock,  making  the  big  consolidation  plan 
possible. 

The  present  officers  of  the  United  Electric  com- 
pany are  as  follows:  President,  A.  B.  Carlton,  comp- 
troller of  Elizabeth;  treasurer,  Louis  Lillie, 
treasurer  of  the  United  Gas  Improvement  com- 
pany of  Philadelphia;  secretary,  Thomas  J.  George; 
manager,  D.  Farrand.  It  is  stated  that  some  of 
the  officers  of  the  People's  company  of  Newark 
will  succeed  to  positions  in  the  United  company. 


Large  Consolidation  of  New  Jersey 
Lighting   Properties, 

What  is  considered  to  be  the  most  important 
consolidation  of  electric  interests  ever  brought 
about  in  the  history  of  New  Jersey  was  effected 
on  January  31st  at  Newark.  By  means  of  this  com- 
bination practically  the  entire  control  of  the  elec- 
tric-lighting plants  in  Essex,  Union  and  Morris 
counties  was  centered  in  the  United  Electric  com- 


Olds  Electric  Vehicles. 

The  Olds  Motor  Works  of  Detroit,  Mich.,  are 
now  putting  upon  the  market  electric  carriages 
with  a  number  of  points  of  excellence  which,  it 
is  expected,  will  be  appreciated  by  automobihsts  in 
general.  Looking  forward  to  a  time  when  electric 
vehicles  must  undergo  the  same  rigid  inspection 
as  is  now  given  stationary  work,  the  Olds  Motor 
Works  have  perfected  a  carriage  in  which  the  con- 
struction is  said  to  be  not  inferior  to  that  found 
in  a  modern  central  station.  The  controller  is 
decidedly  new,  inasmuch  as  it  both  breaks  and 
m.akes  contact  instantaneously.  It  is  said  to  be 
impossible  to  operate  the  lever  in  such  a  way  that 
an  arc  can  form  at  the  contacts.  Every  circuit 
upon  the  vehicle  is  properly  fused,  and  wherever 
slate  or  porcelain  can  be  used,  no  pains  have  been 
spared  to  do  so.  No  wire  or  connection  touches 
upon  wood,  and  neither  side  of  the  circuit  is 
grounded  in  any  way. 

One  steel  casting,  which  covers  the  rear  axle 
and  all  running  parts,  forms  a  very  graceful  portion 
of  the  running  gear,  and  is  marked  by  simplicity. 
This  steel  case  contains  the  bearings,  compensating 
and  driving  gear  and  brake  band.  It  acts  as  a  mo- 
tor support  and  also  a  support  for  the  rear  springs. 
The  class  of  workmanship  upon  all  of  the  vehicles 
of  this  concern  is  of  a  superior  quality,  a  fact 
which   is   noticeable   in    every   part    of  the   vehicle. 
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pany,  which  was  recently  organized,  with  a  paid-up 
capital  of  $20,000,000,  and  which  absorbs  all  the 
subsidiary  companies  in  the  three  counties  named 
and  creates  a  practical  monopoly.  The  interest 
back  of  the  project  is  the  United  Gas  Improvement 
company  of  Philadelphia,  a  company  controlled  by 
the  Widener-Elkins-Dolan  syndicate,  which  for 
months  has  been  reaching  out.  for  electric-light, 
gas  and  traction  properties  in  the  vicinity  of  New 
York.  The  companies  included  in  the  combination 
are   as   follows: 

Newark — Newark  Electric  Light  and  Power  com- 
pany. People's  Light  and  Power  company,  Essex 
County  Electric  company. 

Jersey  City — Jersey  City  Electric  Light  company, 


The  accompanying  illustration  shows  two  of  the 
recent  models  of  the  Olds  vehicles  in  Belle  Isle 
Park,  near  Detroit. 

The  Olds  Motor  Works  are  building  a  neat 
switchboard,  made  of  slate,  20  inches  by  30  inches  in 
size,  for  charging  purposes.  The  instruments  are 
of  special  construction  and  built  by  the  firm.  The 
safety  switch  is  of  special  design  and  very  sensitive. 
In  all  of  the  products  of  the  company  the  same 
effort  to  produce  thoroughly  high-grade  goods  is 
apparent.  The  Olds  people  report  many  orders 
booked  and  prospects  good  for  a  busy  season.  They 
are  also  building  a  small  gasoline  runabout,  weigh- 
ing only  580  pounds,  w-hich  is  said  to  be  meeting 
with  excellent  success. 
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Electric  Fountain  at  the  Pan-American 
Exposition. 

By    ORRliN    E.     DUNLAP. 

The  expectation  is  that  the  electric  fountain  of 
the  Pan-American  Exposition  will  surpass  every 
feature  of  this  kind  that  has  yet  been  presented  for 
the  public  entertainment  or  consideration.  The 
fountain  will  be  located  in  the  North  Bay,  which  is 
a  beautiful  sheet  of  water  800  feet  wide  by  900  feet 
long,  a  part  of  the  Buffalo  Park  lake  system.  The 
average  depth  of  water  in  the  bay  is  10  feet,  the 
depth  at  the  center  being  about  16  feet.  The  sur- 
roundings form  an  ideal  setting  for  such  a  picture 
as  will  be  displayed  when  the  electric  fountain  is 
in  operation.  The  banks  of  the  bay  are  about 
28  feet  high,  and  run  in  a  gradual  slope  down  to 
the  water.  There  is  a  forest  growth  all  about,  and 
it  is  easy  to  conceive  the  beauty  of  the  scene  when 
the  fountain  effects  are  displayed  against  the  back- 
ground formed  by  the  banks  and  their  wooded 
covering. 

The  plans  provide  for  the  construction  of  an 
island  for  the  accommodation  of  the  electric  foun- 
tain m  the  center  of  the  bay,  extending  southwest 
by  northeast.  This  island  will  be  160  feet  long 
and  80  feet  wide,  while  its  surface  will  rise  10  feet 
above  the  level  of  the  water.  The  island  will  be 
built  of  rock,  in  order  that  by  day  its  appearance 
will  be  in  thorough  harmony  with  the  lake  and 
woodland  scene.  There  will  be  no  wires  nor  pipes 
in  sight  to  indicate  that  the  island  is  a  fountain. 
The  rocks  will  be  whitened  to  give  a  better  light 
effect  as  the  water  falls  over  them,  but  even  this 
will  not  be  out  of  harmony  with  the  setting. 

This  island  will  be  so  built  that  throughout  its 
entire  dimensions  it  will  form  a  submerged  cham- 
ber, in  which  there  will  be  pumps,  a  motor,  switches, 
levers  and  valves,  together  with  pipes  and  wires 
in  great  quantity.  It  is  from  this  chamber  that  the 
light  and  water  effects  of  the  electric  fountain 
will  be  controlled  by  operators  stationed  there  dur- 
ing the  evening  exhibition.  According  to  the  pres- 
ent plans,  the  electric  fountain  will  play  each  even- 
ing for  a  period  of  about  25  minutes.  It  will  be 
possible  to  display  from  100  to   150  combinations. 

In  all  there  will  be  nine  different  piping  systems, 
each  controlled  by  operating  levers,  which  will 
allow  the  various  combinations.  There  will  be 
about  102  fountain  effects  and  22  holophote  orifices. 
The  individual  jets  that  will  make  up  the  several 
combinations  will  be  known  as  the  grand  geyser, 
ring  curtains,  ring  jets,  wheat  sheaves,  geysers, 
lily  jets,  pulverizers,  fan  jets  and  mist  banks.  When 
in  operation  the  grand  geyser  will  throw  a  i^/^-inch, 
solid,  unbroken  stream  of  water  pei'pendicularly 
250  feet  in  the  air.  Its  location  will  be  approxi- 
mately at  the  center  of  the  fountain,  and  in  certain 
portions  of  the  programme  it  will  be  the  center 
of  a  mammoth  pyramid  of  water  in  motion.  In 
other  figures  the  grand  geyser  jet  will  form  in  itself 
a  jagged  outline  not  unlike  a  pine  tree  in  shape. 
The  rmg  curtains,  when  in  operation  with  other 
jets,  will  form  a  cylindrical  figure  of  water  cut  off 
evenly  at  the  top  by  the  limit  of  force  given  to 
the  screams  by  the  operating  valve.  The  ring  jets 
will  be  somewhat  similar  to  the  ring  curtains,  with 
the  exception  that  the  individual  jets  are  further 
apart,  and  each  orifice  maintains  its  pillar  of  water 
to  the  highest  point  of  projection  without  breaking, 
thus  permitting,  when  illuminated,  an  appearance 
of  threads  of  light  thrown  vertically.  The  pulveriz- 
ers will  throw  water  in  pulsating  vertical  streams 
to  a  height  of  25  feet.  These  streams  will  be  in- 
termittent in  their  action  and  will  be  automatically 
operated.  The  fan  jets  will  form  a  fan-shaped 
figure,  15  feet  high  and  20  feet  wide  in  extent,  the 
streams  of  which  will  radiate  from  a  common  center 
like  the  ribs  of  a  fan.  The  mist  banks  will  be  jets 
that  will  completely  cover  the  surface  of  the  whole 
electric  fountain  with  a  dense  mist  formation. 

The  lighting  effects  that  will  accompany  the 
fountain  display  will  be  obtained  by  the  use  of  22 
searchlights,  which  will  be  furnished  by  the  Charles 
J.  Bogue  company  of  New  York  city.  These  search- 
lights will  be  the  regular  fountain  lamp  of  20-am- 
pere  capacity,  so  arranged  that  they  can  be  dia- 
phragmed  and  focused  at  wlil.  The  lights  will  show 
through  the  holophote  openings,  and  at  each  holo- 
phote there  will  be  a  color  screen  with  disks  having 
the  primary  colors,  through  which  the  light  will  be 
projected. 

The  operating  chamber  proper  will  be  located 
below  the  central  portion  of  the  fountain  deck.  In 
this  chamber  there  will  be  two  punips  made  by 
P.  H.  &  F.  M.  Roots  company,  Conncrsville,  Ind., 
one  of  which  will  have  a  capacity  of  3,000  gallons 
a  minute,  with  a  pressure  of  50  pounds.  The  other 
pump  will  have  a  capacity  of  600  gallons  a  minute, 
with  a  pressure  of  150  pounds.  The  smaller  pump 
will  supply  the  grand  geyser  jet,  while  the  larger 
pump  will  supply  the  other  fountain  orifices.  The 
water  supply  will  be  taken  direct  from  the  bay. 

In  this  chamber  there  will  also  be  a  500-volt,  di- 
rect-current motor,  made  by  the  Westinghouse 
Electric  and  Manufacturing  company,  which  will 
operate  the  countershaft  that  will  be  belted  to  the 
pumps.  The  energy  for  operating  this  motor  will 
be  taken  from  the  500-volt  circuit  provided  for  use 
of  motors  on  the  exposition  grounds  and  which 
will  come  from  the  service  plant.  The  current  for 
operating  the  lamps  will  be  obtained  from  a  motor- 
generating  set  to  be  installed  in  an  artistically  de- 
signed booth,  situated  on  the  west  bank  of  the 
North  Bay. 


To  Luther  Stieringer,  electrical  engineer,  and 
Henry  Rustin,  chief  of  the  mechanical  and  elec- 
trical bureau,  must  be  given  credit  for  the  plans 
and  details  of  this  electric  fountain.  In  reviewing 
the  plans,  Mr.  Rustin  was  enthusiastic  over  the 
creation  and  is  greatly  impressed  with  the  belief 
that  it  will  be  one  of  the  most  pleasing  effects  of 
the  Pan-American  Exposition. 


Comparative  Incandescent-lamp  Tests. 

The  quality  of  the  high-grade  incandescent  lamps 
of  to-day  is  largely  the  result  of  refinement  in 
processes  of  manufacture  and  of  accuracy  in  mark- 
ing the  candlepower  and  voltage  according  to  the 
actual  readings  on  a  photometer  and  voltmeter. 
It  is  impossible,  even  with  the  utmost  care,  to 
make  all  lamps  exactly  uniform  In  voltage  and 
candlepower,  and  hence  it  is  customary  for  man- 
ufacturers to  sort  their  lamps  according  to  a  pre- 
determined standard.  The  permissible  range  for 
good  lamps  affects  directly  the  factory  cost  of  the 
lamps,  hence  the  selling  price,  and  has  a  direct 
bearing  upon  the  quality  of  the  product.  These 
considerations  led  the  Western  Electric  company 
recently  to  make  exhaustive  tests  upon  a  large 
number  of  lamps  now  in  commercial  use,  and  the 
results  of  these  tests  are  given  in  an  elaborate 
publication  just  issued. 

Fifty  lamps  were  obtained  from  each-  of  12  man- 
ufacturers and  were  submitted  to  careful  and  Im- 
partial tests.  For  each  lot  of  lamps  is  shown  a 
target  diagram  based  upon  the  watts  per  candle. 
The  target,  which  was  meant  to  include  all  good 
lamps,  permitted  a  range  from  3^/4  to  3%  watts 
per  candle,  a  total  candlepower  of  from  14^/^  to 
lyV^  candles  and  a  total  wattage  of  from  52  to  60. 
All  lamps  falling  outside  of  this  target  were  not 
considered  good,  their  inferiority  being  in  pro- 
portion as  they  lacked  the  required  elements  of 
candlepower    or    wattage. 

In  conducting  the  life  test,  which  was  600  hours 
in  length.  12  lamps  were  selected  from  each  of  the 
sets  from  within  the  target.  The  results  of  these 
tests  are  shown  by  lines  in  large  diagrams,  having 
hours  as  abscissas  and  candlepowers  as  ordinates. 
Diagrams  are  also  given  showing  the  preliminary 
averages  of  the  12  lots,  average  lines  of  life  tests 
of  the  12  lots,  efficiencies  in  watts  per  candle  for 
the  12  sets  and  an  illustration  of  the  tests  reduced 
to  a  dollars-and-cents  basis.  All  of  the  data  have 
been  carefully  compiled  and  the  results  obtained 
are  very  interesting  and  should  prove  valuable  to 
all  central-station  managers  In  whose  special  in- 
terest the  bulletin  has  been  issued.  At  the  conclu- 
sion is  given  a  description  of  the  new  type  S,un- 
beam  lamp  which  is  manufactured  by  the  Western 
Electric  company  and  which  was  one  of  the  12 
makes  of  lamps  selected  for  the  tests.  Illustra- 
tions are  given  of  different  styles  of  the  Sunbeam 
lamps  and  of  the  photometer  used  in  the  tests. 
The  bulletin,  which  is  12  by  14  Inches  In  size,  has 
been  printed  on  fine  paper,  with  handsome  illus- 
trations, and  Is  a  fine  publication. 


Chicago  Aldermen    Recommend  a  Mu- 
nicipal-lighting Law. 

A  bill  reported  by  a  joint  committee  of  the  gas 
legislation  committee  appointed  by  Mayor  Harri- 
son and  the  Chicago  council  committee  on  state 
legislation,  which  provides  for  the  municipal  own- 
ership of  gas  and  electric-light  plants,  has  been 
passed  by  the  council  and  thus  recommended  to  the 
Illinois  Legislature  for  passage.  The  bill  as  rec- 
ommended is   as   follows: 

Be  it  enacted  by  ihe  people  of  the  state  of  IlliQois,  represented 
in  the  General  Assembly  : 

The  city  council  io  cities  and  the  president  and  board  of  trus- 
tees in  villaRes  shall  have  the  power  lo  provide  for  the  acquisi- 
tion, maintenance  and  operation  oE  gas,  electric-light,  heat  and 
power  plants  and  for  the  ?ale  of  gas.  electricity,  heat  and  power, 
produced  by  such  plants,  to  the  inhabicants  of  such  cities  and 
villages,  respectivi  !y,  and  to  make  all  needful  rules  and  regula- 
tions in  regard  ihereio;  also,  to  provide  by  lease  for  the  opera- 
tion of  any  such  plani  when  acquired  and  for  the  sale  of  the  pro- 
duct of  any  such  plant  by  a  lessee. 

The  acquisnion,  maintenance  and  operation  of  such  plants  are 
hereby  declared  to  he  corporate  purposes. 

Tlie  laying  of  mains  and  the  providing  of  other  methods  of 
conducting  the  product  of  any  such  plant  through  or  under  the 
streets  and  public  placesof  such  cities  and  villages  are  hereby 
declared  to  be  local  improvemenis. 

For  the  purpose  of  establisliiog  any  such  plant,  any  city  or 
village  may  acquire  property  by  purchase  and  shall  have  the 
power  to  take  and  condemn  all  necessary  lands  or  property  there- 
for, in  the  manner  piovided  for  the  taking  or  injuring  private 
property  for  public  uses. 

In  case  of  the  operation  of  any  sucli  plant  by  any  city  or  village, 
the  taxes,  rates  or  assessments  charged  to  the  inhabitants  for 
supplyine  to  them  the  product  of  any  such  plant  shall  be,  from 
the  time  the  same  become  due  until  p:<id,  a  lien  upon  the  real 
estate  on  which  ihe  product  of  any  such  plant  is  consumed,  such 
lien  to  be  enforced  in  such  manner  as  the  city  council  or  board 
of  trustees  may  by  ordinance  prescribe. 

In  addition  to  ^11  other  lawful  modes  of  providing  the  means 
to  pay  the  expense  of  acquiring  any  such  plant,  tlie  corporate 
authorities  of  any  city  or  village  may  issue  debentures  secured 
by  a  mortgage  upon  such  plant  and  a  pledge  of  the  net  income  to 
be  derived  from  the  operation  or  leasing  thereof,  but  not  other- 
wise pledging  ibe  crtdit  of  the  corporation;  such  debentures 
shall  bear  int' rest  at  a  rate  not  exceeding  five  per  centum  per 
annum,  payable  semi-annually,  and  shall  not  be  sold  or  issued 
for  less  ihan  par  value  ;  the  terms  and  conditions  of  such  deben- 
tures and  such  mortgage  shall  be  fixed  by  ordinance. 

All  acts,  or  parts  of  acts,  in  conflict  with  the  provisions  hereof 
are  hereby  repealed. 


Grand  Rapids  and  Lake  Michigan  Rail- 
way. 

Work  Is  being  pushed  upon  the  extension  of  the 
Grand  Rapids,  Holland  and  Lake  Michigan  Rapid 
railway,  which  is  to  connect  the  city  of  Grand 
Rapids,  Mich.,  with  the  summer  resorts  near  and 
along  Lake  Michigan.  For  some  time  about  i8 . 
miles  of  road  has  been  in  operation,  interconnecting 
Saugatuck,  Macatawa  Beach  and  Holland.  The 
extension  toward  Grand  Rapids  will  require  25 
miles  of  new  construction,  and  will  pass  through  Zee- 
land,  Vriesland,  Jamestown,  Jenlsonville  and  Grand- 
ville,  connecting  with  the  city  railway  tracks  in 
Grand  Rapids.  It  is  expected  to  have  the  complete 
road  in  operation  before  July.  A  new  power  plant 
for  the  operation  of  the  extension  Is  to  be  located 
at  Jenisonvllle.  This  plant,  for  the  present  sea- 
son, will  have  an  output  of  1,000  kilowatts.  The 
alternating-current  system  of  generation,  with  a 
20,000-volt  distributing  system  and  rotary  con- 
verter sub-stations,  has  been  adopted.  The  power 
house  will  eventually  be  Increased  to  supply  power 
for  the  entire  road,  and  also  contemplated  exten- 
sions, at  which  time  the  present  power  plant  near 
Holland  will  be  replaced  by  a  sub-station.  The 
Arnold  Electric  Power  Station  company,  Chicago, 
has  been  awarded  the  contract  for  the  complete 
power  equipment  of  the  road,  including  power  and 
sub-stations,  upon  designs  submitted  by  the  com- 
pany. The  power  plant  is  to  contain  two  vertical, 
cross-compound,  Ball  &  Wood  engines,  running  at 
150  revolutions  per  minute,  directly  connected  to  500- 
kilowatt,  Westinghouse,  revolving-field  alternators. 
The  boilers,  condensers,  pumps,  crane,  mechanical- 
draft  fan  and  other  power-station  equipment  have 
not  yet  been  purchased.  The  Arnold  company  as- 
sumes the  entire  responsibility  for  the  operation  and 
economy  of  the  complete  plant.  The  road  Is  owned 
and  is  being  built  by  the  Detroit  Construction  com- 
pany   of  Detroit. 


Patent  Insurance. 


The  Patent  Title  and  Guarantee  company  of  New 
York  and  Washington,  of  which  Allan  C.  Dur- 
borow  Is  general  agent  at  Chicago,  has  devised  a 
system  of  patent  protection  or  patent  insurance. 
It  proposes,  in  consideration  of  the  payment  of  two 
per  cent,  per  annum  of  the  amount  of  protection 
applied  for,  to  protect  its  clients  against  infringe- 
ment, conducting  at  its  own  expense  all  suits  neces- 
sary to  establish  its  clients'  legal  rights;  and  in 
case  of  loss  by  infringement,  to  pay  to  its  clients 
damages  in  such  amounts  as  may  be  determined  by 
the  United  States  courts,  to  the  full  limit  of  the 
guaranty  furnished,  and  90  per  cent,  of  all  dam- 
ages collected  in  excess  of  that  limit,  reserving  the 
remaining  10  per  cent,  to  indemnify  itself  for  the 
cost  of  litigation.  In  other  words,  the  company 
assumes  the  risk  of  infringement  and  incurs  the 
cost  of  all  litigation  necessary  to  enforce  patent 
or  copyright  protection,  and  give  its  clients  in- 
demnity against  loss  by  infringement  on  payment 
of  two  per  cent,  of  whatever  amount  they  may 
estimate  the  damages  resulting  from  such  infringe- 
ment. Mr.  Durborow,  the  general  agent  of  the 
company,  was  well  known  to  the  electrical  fraternity 
of  the  West  several  years  ago,  when  he  was  busi- 
ness manager  of  the  Western  E-lectricIan.  Since 
then  he  has  served  four  years  in  Congress  as  the 
representative  of  a  Chicago  district.  He  has  given 
careful  consideration  to  the  new  proposition  and  is 
confident  that  it  will  appeal  to  inventors  on  its 
merits.  Mr.  Durborow's  ofifice  is  in  the  Tacoma 
building.  

An  Illustration  of  Municipal  Ownership. 

The  city  of  Baltimore  having  built,  at  great  cost, 
a  system  of  subways  for  the  purpose  of  renting  the 
same  to  the  telegraph,  telephone  and  electric  com- 
panies to  carry  their  wires  underground,  one  fine 
day  an  explosion  takes  place,  and  a  few  blocks  of 
the  city's  paved  streets  take  an  aerial  flight.  Then 
comes  an  investigation  by  a  committee  of  engineers, 
which  committee  criticises  the  quality  of  the  con- 
duit material  and  the  concrete,  and  recommends 
"that  the  subway  be  carefully  examined  wherever 
excavations  are  made  which  expose  it,  and  if  the 
concrete  is  found  imperfect  at  such  points  it  be 
removed  by  the  Subway  Department  and  replaced 
with  good  concrete;  that  a  system  of  mechanical 
ventilation,  similar  to  the  one  now  in  use  on  the 
Empire  City  subway  in  New  York,  be  Installed  for 
our  subway,  and  that  such  arrangements  for  drain- 
age be  provided  that  in  no  case  can  water  get  to 
the  cables  or  Into  the  ducts."  In  other  words,  that 
the  conduits  have  been  built  without  due  regard  to 
material  used,  and  that  no  provision  has  been  made 
for  drainage  or  ventilation.  Now,  who  is  responsi- 
ble? Why,  nobody,  of  course.  It  Is  the  city's  own 
work,  and  no  one  can  be  held  responsible.  Now, 
supposing  these  conduits  had  been  built  by  private 
enterprise,  would  not  the  owners  have  been  held 
to  strict  accountability,  and  would  not  the  city 
compel  them  to  perfect  the  same  by  all  the  safe- 
guards possible?  Well,  rather. — Hambleton's  Cir- 
cular. 


H.  C.  Higgins  of  Marinette,  Wis.,  and  his  brother, 
Thomas  Higgins  of  Neenah,  Wis.,  are  contemplat- 
ing the  construction  of  an  electric  railway  from 
Mishicott,  Wis.,  to  Green  Bay,  during  the  summer. 


The  Mankato  (Minn.)  Electric  Street  Railway, 
Lighting  and  Power  company  has  been  sold  to 
eastern  capitalists,  who  agree  to  extend  the  street 
railway  from  Mankato  north  to  LeSueur  Center. 
A  southeasterly  extension  is  also  planned. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York.  Februarj'  2. — The  State  Board  of 
Railroad  Commissioners  has  rendered  a  decision 
that  the  Brooklyn  Heights  Railroad  company  must 
furnish  service  on  the  Cypress  Hills  branch  be- 
tween the  hours  of  10  a,  m.  and  4  p.  ra,,  daily, 
init  does  not  specify  what  the  service  must  be. 

The  Brooklyn  Rapid  Transit  company  has  an- 
nounced that  no  more  free  passes  will  be  issued, 
and  that  every  passbook  issued  will  be  canceled 
when  it  is  turned  in  for  renewal.  It  has  recently 
developed  that  there  were  about  12,000  people 
holding  passbooks,  and  it  was  estimated  that  the 
company  could  increase  its  revenues  about  $100,000 
.1  year  by  calling  in  the  passes.  Only  members  of 
the  Police  and  Fire  departments  will  still  be  carried 
free  when  in  full  uniform.  It  is  understood  that 
the  new  order  applies  even  to  the  officers  of  the 
company.  All  the  former  officers  of  the  company, 
including  President  Clinton  L.  Rossiter,  have  been 
re-elected. 

It  is  reported  that  the  private  electrochemical 
laboratory  of  Charles  Proteus  Steinmetz,  the  well- 
known  electrician  of  the  General  Electric  company 
of  Schenectady,  was  destroyed  by  fire  recently. 
Part  of  the   apparatus  was   saved. 

.■\ssemblyman  Cooley  has  introduced  a  bill  pro- 
viding that  no  elevated  or  surface  line  shall  charge 
more  than  five  cents  for  a  continuous  ride  within 
New  York  city.  The  purpose  of  the  bill  is  to  cut 
down  the  rates  now  charged  on  the  New  York. 
New  Haven  and  Hartford  railroad  within  the 
city  limits  from  the  maximum  charge  of  20  cents 
and  the  rate  of  10  cents  now  charged  on  a  horse- 
car  line  running  from  Bartow  Station  to  City 
Island.  The  bill  will  also  prevent  the  Brooklyn 
Rapid  Transit  company  from  charging  two  five- 
cent  fares  from  the  Brooklyn  Bridge  to  Coney 
Island. 

The  Court  of  Appeals  has  rendered  a  decision 
sustaining  the  lower  courts  in  ordering  the  re- 
moval of  an  incline  on  Liberty  avenue,  Jamaica, 
which  was  built  by  the  Long  Island  Electric  rail- 
way to  connect  the  trolley  tracks  with  those  of  the 
Kings  County  Elevated  railway  at  the  Crescent 
avenue  station.  About  three  years  ago  suit  was 
brought  to  have  the  incline  removed  on  the  ground 
that  the  company  did  not  possess  a  legal  right  to 
build  it.  The  incline  is  1,000  feet  in  length  and 
cost  $70,000.  About  200  feet  are  solid  masonry  and 
the   remainder   steel  framework. 

William  Uberoll,  superintendent  of  the  Sag 
Harbor  Electric  Light  company,  was  recently  killed 
by  coming  in  contact  with  a  high-tension  wire. 

The  first  run  of  the  century  held  by  the  Auto- 
mobile Club  of  America  was  scheduled  for  the 
evening  of  February  1st,  and  eight  vehicles  started 
at  nine  o'clock.  The  pace  was  set  by  A.  C.  Bost- 
wick  in  an  electric  road  carriage,  and  the  run  was 
to  Claremont  and  return.  It  is  reported  that  the 
club  will  make  an  effort  to  bring  about  the  con- 
struction of  an  automobile  road  between  New  York 
and  Albany,  and  that  Col.  John  Jacob  Astor  has 
offered  a  country  clubhouse  to  the  Automobile 
Club. 

The  Long  Island  Automobile  Club  is  to  hold  a 
lOO-mile  endurance  test  for  motor  vehicles  over 
macadamized  roads  on  Long  Island.  Prizes  will  be 
offered  for  electric,  steam  and  gasoline  carriages. 
A  hill-climbing  contest  will  be  held  on  the  20  per 
cent,  grade  between  Flushing  and  Jamaica,  which 
is  about  a  quarter  of  a  mile  long. 

Francisque  Crotte,  the  Frenchman  who  con- 
ducted the  electrical  consumption-cure  experiments 
at  St.  Luke's  Hospital,  and  who  has  a  laboratory 
at  65  Central  Park.  West,  claims  to  have  discovered 
a  method  of  electrically  purifying  water  by  means 
of  a  high-tension  current.  M.  L.  G. 


From  the  Buckeye  State. 

Columbus,  Ohio,  February  2. — At  the  annual  meet- 
ing of  the  stockholders  of  the  Toledo  and  Western 
Railway  company,  held  a  few  days  ago,  the  former 
directors  were  re-elected.  The  following-named 
officers  were  chosen:  President,  Luther  Allen; 
vice-president.  J.  R.  Seagrave;  secretary  and  treas- 
urer.  F.  E.  Seagrave. 

The  Pan--\merican  Electric  Porcelain  company 
of  East  Liverpool,  Ohio,  has  been  incorporated  in 
West  Virginia,  with  an  authorized  capital  stock 
of  $100,000.  of  which  $30,000  is  paid  up. 

The  Western  Union  Telegraph  company  is  put- 
ting in  its  messenger  service  at  Toledo. 

It  is  said  that  negotiations  will  shortly  be  opened 
by  the  Everett  syndicate  for  the  purchase  of  the 
Canton  City  electric  line  and  the  line  between  Can- 
ton and  llassillon. 

Fred.  Jones  is  negotiating  with  eastern  capitalists 
for  capital  to  build  a  line  between  Mount  Vernon 
and  Marion. 

Work  has  begun  on  the  power  house  of  the  Day- 
ton and  Troy  Electric  Railway  '  company  at  Tippe- 
canoe  City. 

M.  Garl  of  -\kron  has  invented  a  mechanism 
which  is  intended  to  expose  a  person  when  he  puts 
a  fake  coin  in  a  slot  machine  or  telephone  toll  box. 
It  is  so  arranged  as  to  explode  a  cap  when  a  bad 
coin  is  dropped  in.  Mr.  Garl  says  a  strong  com- 
pany w-ill  soon  be  organized  at  Akron  for  the  man- 
ufacture of  the  articles  on  which  he  holds  patents, 
including  hotel   and   street-car  telephone   systems. 
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The  Canal  Commission,  in  its  annual  report 
made  to  the  governor  a  few  days  ago,  says  that 
the  law  under  which  canal  banks  may  be  leased  for 
electric-railway  purposes  was  rushed  through  the 
Legislature  with  such  haste  last  winter  that  but 
few  of  the  members  understood  it.  The  commission 
has,  therefore,  hesitated  in  granting  leases  for  this 
purpose. 

The  Board  of  Legislation  at  Cincinnati  has  passed 
an  ordinance  limiting  the  speed  of  automobiles  to 
eight  miles  an  hour,  and  requiring  machines  to 
carry  lights  at  night  that  will  cast  rays  200  feet  in 
front  of  them. 

The  Wadsworth  Light  and  Water  company,  Wads- 
worth,  has  been  incorporated,  with  a  capital  stock 
of  $50,000,  by  William  Artman,  J.  H.  Richards, 
G.  G.  Gelsinger,  Charles  A.  Curtis,  C.  M.  Wertz, 
W.   B.   Huntsberger  and   others. 

Robert  Clinc,  who  has  been  chosen  superintend- 
ent of  construction  of  the  Central  Union  Tele- 
phone company,  Chicago,  is  a  former  Mansfield 
(Ohio)  man.  and  has  risen  to  his  present  position 
by  hard  work  and  close  attention  to  duty. 

The  long-distance  line  between  Cleveland  and 
Pittsburg  will  be  completed  within  a  very  short 
time.  Only  a  few  miles  of  wire  remain  to  be 
strung.  O.  M.  C. 

Information  from  Indiana. 

Indianapolis,  February  2. — The  Union  Traction 
company  has  voluntarily  increased  the  wages  of 
200  conductors  and  motormen.  Eleven  and  one- 
half  hours  constitute  a  day's  work. 

A  bill  is  pending  in  the  Legislature  providing 
that  the  street-car  lines  and  interurban  electric 
roads  shall  be  taxed  by  the  state  board  in  the  same 
manner  as  railway  companies  are.  The  electric 
lines  are  now  governed  by  the  tax  provisions  of 
cities  and  counties.  The  effort  to  give  the  state 
board  original  jurisdiction  over  this  kind  of  prop- 
erty is  meeting  with  a  strong  protest. 

The  city-  of  Hagerstown  has  taken  steps  to  erect 
a  $14,000  municipal  electric-light  plant. 

A  bill  will  be  introduced  in  the  Legislature  to 
license  telegraph  operators  and  to  provide  a  com- 
mission to  pass  on  qualifications  and  issue  licenses. 
The  bill  is  prepared  by  the  operators'  union,  and 
provides  $2,000  salary  and  fees  to  the  commissioner. 
If  an  operator  becomes  drunk  his  license  may  be 
revoked  and  cannot  be   renewed  for  a  year. 

Plans  are  now  being  formulated  for  connecting- 
Indianapolis  and  Cincinnati  by  a  chain  of  interurban 
electric  lines.  It  is  proposed  to  run  a  connecting 
link  between  the  line  from  Cincinnati  to  Harrison, 
Ohio,  and  the  Indianapolis,  Morristown  and  Rush- 
ville  road,  which  is  now  assured.  Brookville  is 
southeast  of  Rushville,  and  a  company  has  been 
organized  to  build  a  road  there.  DeHoven  then 
proposes  to  extend  his  line  from  Harrison.  Ohio, 
to  Brookville,  thus   completing  the  chain  route. 

The  question  of  interurban-line  franchises  is  an 
all-absorbing  one  in  Indianapolis.  The  comptroller 
belittled  the  council's  idea  of  charging  two  cents 
a  trip  for  each  car,  or  the  original  proposition  of 
$15  a  year  for  each  car.  "It  ought  to  be  at  least 
$100  a  car  annually,"  said  he.  Litigation  is  likely 
to  follow  if  a  heavy  charge  is  made.  The  city's 
contract  with  the  local  company  provides  that  it 
shall  allow  interurban  companies  to  use  its  lines 
into  the  city;  the  contention  is  that  it  pays  for  its 
franchise  and  that  the  city  is  already  compensated 
for  the  use  of  that  part  of  the  street  used  by  street 
cars,  and  can  therefore  make  no  further  charge; 
that  the  question  lies  wholly  between  the  local  and 
interurban  companies.  The  comptroller,  however, 
believes  that  the  city  can  exact  a  further  charge 
for  a  further  use  of  the  streets. 

A  bill  has  been  introduced  in  the  Senate  pro- 
posing an  important  increase  in  the  powers  of 
interurban  electric  roads.  It  gives  such  companies 
the  right  to  enter  on  private  lands  to  make  sur- 
veys, and  if  the  companies  want  land  for  right-of- 
way,  which  they  cannot  secure  by  agreement,  they 
shall  deposit  with  the  county  clerk  a  description  of 
the  land  intended  to  be  appropriated,  and  it  shall 
be  appraised.  When  appraised  the  interurban  com- 
panies may  deposit  the  value  fixed  and  take  pos- 
.session  of  the  land.  The  bill  contains  an  emergency 
clause. 

A  Senate  bill  introduced  in  the  Legislature  makes 
the  interlocking-switch  law  apply  to  interurban 
electric  companies  as  well  as  steam  roads.  ,A.n- 
other  provides  that  the  circuit  judge  may  require 
one  road  to  pass  under  another  if  deemed  ad- 
visable.    It  applies  to  electric  and  steam  roads  alike. 

The  Wabash  River  Traction  company,  which  pro- 
posed to  build  the  electric  line  between  Wabash 
and  Peru,  failed  to  file  bond  within  the  prescribed 
time,  and  the  company  officials  have  appealed  to 
the  county  commissioners  to  permit  them  to  file 
the  bond  now.  In  the  meantime  other  petitioners 
are  seeking  a  franchise,  and  delay  is  promised. 

J.  V.  Edwards  and  others  have  filed  with  the 
commissioners  of  Hendricks  County  a  petition  for 
a  franchise  for  an  electric  road  along  the  Rockville 
pike,  from  the  eastern  edge  of  the  county  to  the 
western  border.  Floyd  Woods  and  others  are 
asking  for  a  franchise  over  the  same  route  from 
Indianapolis  to  Danville.  The  former  line  is  pro- 
posed to  run  to  Rockville  and  the  latter  to  North 
Salem.  Ladoga   and   Crawfordsville. 

A  bill  has  been  prepared  for  the  Legislature  pro- 
viding that  any  street-railway  company  operating 
in  cities  of  100.000  inhabitants  or  over,  which  shall 
fail    to    provide   each   and   every  passenger   with   a 
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seat  immediately  upon  entering  the  car,  if  the  pas- 
senger shall  require  a  seat,  shall  be  fined  in  any 
sum  not  less  than  $10,  nor  more  than  $100  tor  each 
offense.     An   emergency   clause  is   attached. 

The  City  Council  of  Richmond,  undaunted  by  the 
injunction  proceedings  filed,  has  directed  that  the 
contract  with  the  Varney  Construction  company  to 
build  a  municipal  electric-light  plant  be  closed.  In 
the  meantime  the  fight  has  been  transferred  to  the 
Legislature,  where  a  bill  is  pending  to  create  a 
board  of  electric-light  commissioners  for  Richmond 
that  will  take  the  light  question  out  of  the  hands 
of  the    council. 

David  O.  Hockett,  13  years  old,  has  been  awarded 
$3,000  damages  against  the  Indianapolis  Street  Rail- 
way company  for  the  loss  of  a  leg  by  being  run 
over  by  a  car.  The  boy  was  selling  papers  and 
was  pushed  off  by  the  conductor. 

W.  H.  McCurdy,  president  of  the  Brighton 
Buggy  company  of  Cincinnati,  one  of  the  largest 
of  its  kind  in  the  middle  West,  is  in  Indianapolis,  ne- 
gotiating for  a  site  for  his  factory,  with  the  inten- 
tion of  removing  to  Indianapolis.  The  firm  will 
ultimately  manufacture   automobiles.  F. 

Northwestern  Notations. 

Minneapolis,  February  2. — Joseph  King  has  been 
appointed  chief  electrician  of  the  new  postoffice 
building  in  St.  Paul.  He  is  e.x-superintendent  of 
the  police-alarm  telegraph. 

John  B.  Meagher  has  resigned  as  president  of  the 
Gas  and  Electric  Light  company  of  Mankato. 
j\Iinn.,  and  has  been  succeeded  by  H.  A.  Patterson. 

Joseph  Kountz  and  Sam  Mendenhall  of  Bozeman, 
Mont.,  contemplate  establishing  a  steam-power 
electric-light  plant  for  Livingston,  Mont.  The 
present  plant  is  operated  by  waterpower,  and  its 
service   is   not   the   best. 

The  Gas  and  Electric  company  of  Waterloo,  Iowa, 
which  has  just  purchased  the  franchise  of  the 
Citizens'  Heat,  Light  and  Power  company,  and 
absorbed  the  business  of  the  Gas  and  Electric  Light 
company,  has  decided  to  ask  the  council  for  a  new 
franchise. 

Business  men  of  Iowa  City,  Iowa,  plan  an  elec- 
tric line   from  that   city   to   Williamsburg. 

It  is  suggested  at  West  Superior,  Wis.,  that  the 
Duluth-Superior  Traction  company  utilize  the  old 
rails,  which  are  being  replaced  on  the  system,  with 
heavier,  by  building  a  line  to  the  Falls  of  Black 
River  from  South  Superior.  The  falls  could  also 
be  utilized  to  furnish  electric  power. 

The  Park  Commission  of  Des  Moines,  Iowa,  is 
unanimous  in  its  refusal  to  allow  the  street-railway 
company  to  run  its  tracks  through  South  Park  for 
the  projected  army-post  line.  The  company  sought 
to  avoid  a  heavy  grade  by  running  through  the  park. 

The  officials  of  the  state  of  Minnesota  and  the 
Twin  City  Rapid  Transit  company  have  reached 
a  compromise  whereby  the  company  will  be  allowed 
to  file  its  articles  of  incorporation  upon  payment 
of  a  fee  of  $2,325,  based  on  the  valuation  of  the 
company's  property,  as  made  by  the  State  Board 
of    Equalization. 

There  are  persistent  rumors  to  the  effect  that 
an  electric  car  line  will  be  built  from  Minneapolis 
to  Excelsior  and  the  south  shore  of  Lake  Minne- 
tonka.  It  is  believed  that  the  Twin  City  Rapid 
Transit  company  will  do  it,  at  the  line  to  Hopkins 
could  be  extended  by  an  addition  of  but  nine  miles. 
The  company  has  announced  that  there  will  be  no 
extensions  built  this  season. 

A  bill  has  been  introduced  in  the  Minnesota 
Legislature  providing  that  cities  of  15,000  to  50,000 
inhabitants  shall  be  permitted  to  buy  electric-light 
plants.     It  is  introduced  in  the  interest  of  Winona. 

The  dean  of  the  engineering  college  at  Madison, 
Wis.,  has  been  called  upon  by  the  Legislature  for 
an  estimate  of  cost  for  a  lighting  plant  to  furnish 
light  for  the  state  capitol,  university  buildings. 
State  Historical  Library  and  State  Hospital  for 
Insane. 

The  mayor  of  Tacoma,  Wash.,  recommends  that 
the  city  build  its  own  power  station  for  the  electric 
plant.  He  thinks  the  city  has  been  paying  too 
much  for  its  power. 

It  is  understood  that  the  council  of  Indianola. 
Iowa,  will  reverse  its  action,  in  which  it  refused 
to  consider  a  franchise  for  an  interurban  car  line 
from  Des  Moines.  Citizens  of  the  town  com- 
plained of  the  action  of  the  council  so  vigorously 
that  it  is  believed  the  matter  will  be  submitted 
to  popular  vote  in  the  spring. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
has  adopted  a  new  system  of  charges,  which  provides 
for  a  reduction  in  rates  of  10  to  40  per  cent.  The 
schedule  is  20  cents  per  kilowatt-hour  for  the  first 
hour's  average  daily  use  of  lamps,  eight  cents  for 
the  next  four  hours  and  four  cents  for  all  in  use  in 
excess  of  five  hours.  The  company  will  also  re- 
place, free  of  charge,  all  burned-out  and  blackened 
lamps  for  meter  customers. 

The  Duluth-Superior  Traction  company  has  re- 
vised its  running  schedule,  and  shortened  the  time 
on  the  line  between  Duluth  and  Superior. 

A  mysterious  blaze  in  the  operator's  room  of  the 
police  headquarters.  Duluth,  Minn.,  destroyed  $1,000 
worth  of  electrical  instruments,  which  greatly 
hampers  the  force  in  the  matter  of  making  arrests. 

C.  J.  Dixon  of  Milwaukee  is  interested  in  secur- 
ing a  right-of-way  for  an  electric  car  line,  to  run 
from  Green  Bay.  Wis.,  to  Manitowoc.  He  is  sup- 
posed to  be  acting  in  behalf  of  eastern  capitalists. 

An  electric-light  plant  and  Indeoendent  telephone 
system  will  be  installed  at  Merrill,  Wis.  R. 
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PERSONAL. 

Mr.  Carl  Hering,  president  of  the  American  In- 
stitute of  Electrical  Engineers,  announces  that  he 
is  not  a  candidate  for  re-election,  as  he  is  opposed 
to   immediate  re-elections   to  the   presidency. 

A.  P.  Hanson,  formerly  of  Milwaukee  and  at 
present  connected  with  a  large  electric  company  in 
Berlin,  Germany,  has  recently  been  decorated  by  the 
kaiser,  in  recognition  of  meritorious  work  done 
there. 

John  J.  Eagan,  who  was  one  of  the  first  operators 
to  enlist  with  John  C.  Fremont's  telegraph  corps 
during  the  civil  war,  and  who  acted  as  Gen.  W.  T. 
Sherman's  chief  operator  until  the  war's  close,  died 
at  Dallas,  Texas,  on  February  4th. 

Mr.  James  R.  Chapman  of  the  Chicago  Union 
Traction  company,  who  is  to  become  electrical 
engineer  of  Mr.  Verkes'  tunnel  road  in  London — 
the  Charing  Cross,  Euston  and  Hampstead  line — 
will  leave  Chicago  on  March  1st  or  2d,  sailing  from 
New  York  for  England  on  March  13th. 

George  P.  Low,  editor  of  the  Journal  of  Elec- 
tricity, Power  and  Gas,  has  been  appointed  local 
honorary  secretary  at  San  Francisco  for  the  Pacific 
Coast  members  of  the  American  Institute  of  Elec- 
trical Engineers.  Mr.  Low  succeeds  Dr.  F.  A.  C. 
Perrine,  who  recently  resigned  from  the  position. 

John  D.  Gerlach  of  Chester,  111.,  is  an  applicant 
for  appointment  to  the  office  of  commissioner  of 
the  Southern  Illinois  penitentiary,  located  at  Ches- 
ter. Mr.  Gerlach,  who  is  cashier  of  the  First  State 
Bank  in  his  city,  is  well  known  throughout  the 
state  among  the  electrical  fraternity.  In  1S93  he 
organized  the  Chester  Light,  Water  and  Ice  com- 
pany, and  is  now  its  vice-president  and  general 
manager.  Mr.  Gerlach  is  also  president  of  the 
Illinois  State  Electric  association,  having  been  re- 
elected to  his  office  at  the  recent  annual  meeting 
of  the  society. 


ELECTRIC  LIGHTING. 

Bids  will  be  received  until  February  15th  by  F. 
Youngquist,  J.  Kay  and  H.  Jail  of  Sherrard,  111.. 
for  a  50-kilo\vatt  generator,  12  1,500-candlepower 
arc  Ughts  and  500  i6-candlepower  incandescent 
lights  with  necessary  appliances. 


ELECTRIC  RAILWAYS. 

The  Murphy  third-rail  system  recently  installed 
on  the  belt  line  in  Baltimore  was  given  a  final 
and  severe  test  on  January  31st,  when  a  train  of 
28  loaded  coal  cars,  together  with  engine  and 
caboose,  was  pushed  from  the  Camden  station  to 
the  belt-line  terminal.  The  maximum  current  con- 
sumption was  900  amperes,  and  as  the  test  was 
made  during  bad  weather,  it  was  considered  highly 
satisfactory  in  its   results. 


PUBLICATIONS. 


The  Star  Brass  Works,  67  Canal  street,  Chicago, 
has  issued  a  neat  booklet  illustrating  and  giving  full 
particulars  of  its  whitewash  and  cold-water  paint 
spray  pumps  and  also  Binks'  dry,  non-flame,  cold- 
water  paint  for  inside  use  only.  Full  directions 
are  given  for  using  the  pumps,  and  also  formulas 
for   whitewash. 

A  12-page  bulletin  (No.  1013),  published  by  the 
Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind., 
describes  the  Wood  type  A  oil  transformers.  This 
is  a  new  line  of  transformers  which  the  company 
is  confident  meets  all  the  requirements  of  modern 
central-station  practice.  The  features  of  construc- 
tion of  the  transformers  are  given  in  detail,  to- 
gether with  illustrations  and  diagrams. 

In  its  "Green  Book  of  Hardware  Specialties" 
the  Smith  &  Hemenway  company  of  New  York 
city  does  not  trace  its  Irish  ancestry,  but  seeks  to 
present  in  compact  and  attractive  form  its  well- 
known  line  of  cutlery  and  hardware  specialties,  such 
as  glass-cutters,  knives,  razors,  shears,  pliers,  line- 
men's tools,  hammers,  etc.  The  catalogue  also  il- 
lustrates the  goods  of  the  Utica  Drop  Forge  and 
Tool  company.  In  the  Smith  &  Hemenway 
company's  handy  pocket  diary,  also  issued  in  green 


cover,  are  contained  a  number  of  tables  and  col- 
lections of  important  matter  that  are  of  general 
use  and  convenience. 

Graphite  as  a  lubricant,  scientifically  and  prac- 
tically considered;  also  its  manifold  usefulness  as 
an  accessory  for  engineers  and  mechanics,  form  the 
subject-matter  of  the  revised  seventh  edition  of  a 
pamphlet  published  by  the  Joseph  Dixon  Crucible 
company,  Jersey  City,  N.  J.  Only  Dixon's  pure 
flake  graphite  is  considered,  and  the  44  pages 
of  the  pamphlet  describe  its  most  important  and 
significant  uses  and  advantages. 

The  1901  edition  of  the  handbook  on  "Standard 
Wiring"  for  electric  light  and  power,  'oy  H.  C. 
Gushing.  Jr.,  of  New  York,  is  now  ready  for  de- 
livery. The  book  has  been  entirely  revised  and 
has  been  greatly  added  to  in  the  way  of  new  and 
useful  tables,  formula  and  data.  'The  "General 
Wiring  Formula;"  on  pages  lOI  to  115,  for  all  sys- 
tems of  wiring,  should  be  of  value  to  central-station 
men,  engineers  and  wiremen.  The  suggestions 
contained  in  this  book  are  in  accordance  with  the 
fire  underwriters'  rules. 


TRADE  NE-WS. 

The  Elwell-Parker  Electric  company  of  Cleve- 
land has  bought  the  former  plant  of  the  Pelton 
Engineering  company  in  that  city. 

The  Non-polarizing  Dry  Battery  company,  man- 
ufacturer of  the  O.  K.  dry  battery,  announces  that 
it  has  removed  from  625  Broadway  to  447  Broad- 
way, New  York  city. 

The  Dixie  Electric  Motor  company  of  Memphis, 
Tenn.,  has  been  incorporated,  with  a  capital  stock 
of  $30,000,  by  Walter  Goodman,  T.  G.  Galbreath, 
William  Richardson  and  others. 

The  Electrical  Engineering  and  Developing  com- 
pany of  New  York  city  has  been  incorporated,  with 
a  capital  stock  of  $10,000.  The  directors  are  H.  S. 
Cooper,  Ithaca;  W.  S.  Gurnsey,  3d.,  New  York 
city,  and  B.  Y.  Frost.  Nyack. 

The  National  Electric  Security  company  of  Peoria, 
111.,  has  been  incorporated,  to  manufacture  burglar 
alarms  and  electrical  appliances.  The  capital  stock 
is  $30,000  and  the  incorporators  are  John  H.  Bontges, 
William  Donaldson  and  C.  E.  Unland. 

The  H.  Krantz  Manufacturing  company  of 
Brooklyn,  N.  Y.,  has  been  incorporated  by  H.  F. 
Krantz,  A.  H.  Nielsen  and  W.  M.  Moore  of  Brook- 
lyn. The  company  is  capitalized  for  $150,000,  and 
will  deal  in  switchboards  and  electrical  appliances. 

The  American  Rail  Bond  company  of  Chicago 
has  been  incorporated  to  manufacture  rail  bonds 
and  electrical  apparatus.  The  capital  stock  of  the 
company  is  $io,coo,  and  the  incorporators  are  Mon- 
traville  M.  Wood,  George  W.  Conover  and  Wells 
Goodhue. 

The  Columbus  Battery  and  Specialty  company  of 
Columbus,  Ohio,  has  been  incorporated  to  manu- 
facture storage  batteries  and  other  electrical  de- 
vices. The  capital  stock  of  the  company  is  $10,000 
and  the  incorporators  are  P.  B.  Chaney,  J.  W. 
Frost.  E.  E.  Bridgman,  G.  W.  Frost  and  Samuel 
Scott. 

C.  O.  Baker,  Jr.,  of  Baker  &  Co.,  Newark,  N.  J., 
says  that  platinum  has  never  been  so  high  in  price 
as  at  the  present  time,  and  this  notwithstanding 
the  fact  that  the  demand  has  never  been  greater. 
He  says  that  all  indications,  as  a  result  of  this 
condition,  point  to  an  early  and  substantial  in- 
crease in  the  present  quotations. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator, 
announces  that,  owing  to  the  large  increase  in  its 
business  in  the  middle  western  states,  it  has  estab- 
lished a  branch  office  at  St.  Louis,  Mo.  This  office 
has  been  placed  in  charge  of  R.  H.  Klauder,  for- 
merly of  the  Philadelphia  staff,  and  will  be  located 
In  the  Wainwright  building.  Mr.  Klauder's  ex- 
tensive experience,  gained  during  his  connection 
with  the  Electric  Storage  Battery  conipany,  has 
made  him  thoroughly  familiar  with  up-to-date  stor- 
age-battery  practice. 


BUSINESS. 

The  Western  Electric  company.  Chicago,  has  a 
large  stock  of  pins,  brackets  and  cross-arms  which 
it  is   offering,  it  says,  at  attracti\'e   prices. 


The  New  York  Central  and  Hudson  River  Rail- 
road company  has  contracted  with  the  American 
Bridge  company  for  two  drawbridges  which  are  to 
be  operated  by  gasoline  engines.  One  of  them  is 
to  be  located  near  New  Hamburg,  N.  Y.,  and  the 
other  one  near  Little  Ferry,  N.  J.  I3oth  arc 
through-plate-girder  bridges  with  double  track. 

The  Central  Electric  company,  Chicago,  is  the 
selling  agent  for  Bullock  apparatus,  including 
the  new  line  of  alternating-current  generators  and 
motors  of  any  size  which  the  Bullock  company 
is  now  prepared  to  furnish.  The  Central  Electric 
company  also  announces  that  the  great  demand  for 
the  Hylo  baby  filament  lamp  which  it  handles  con- 
vinces it  that  it  fills  "a  long-felt  want." 

The  General  Electrical  Repair  company,  141  South 
Clinton  street,  Chicago,  announces  that  it  is  in  a 
position  to  repair  or  buy  burnt-out  transformers. 
The  company  states  that  it  has  special  facilities 
for  making  repairs  and  rewinding  armatures,  fields 
and  transformers.  It  also  makes  a  specialty  of  re- 
building dynamos  and  motors,  refilling  commu- 
tators, and  buys  and  sells  electrical  machinery. 

Theodore  Smith,  151  Throop  street,  Chicago, 
manufacturer  of  Smith's  incandescent-lamp  adjust- 
ers and  controllers,  states  that  these  devices  are 
meeting  with  ready  favor  among  the  trade  and 
users.  They  are  said  to  possess  features  not  found 
in  other  similar  devices.  With  their  use  the  re- 
flection from  a  lamp  can  be  placed  just  where  it  is 
wanted.  Mr.  Smith  will  be  pleased  to  send  infor- 
mation to  those  interested. 

A  unique  system  of  code  words  is  used  in  a 
price-list  recently  issued  by  W.  N.  Matthews  & 
Bro.,  St.  Louis,  Mo.,  exclusive  sales  agents  for 
Stombaugh  guy  anchors.  In  this  code  the  names 
of  the  principal  parts  and  organs  of  the  human  body 
are  used.  For  instance,  for  the  3^/4-foot  anchors 
without  rod  the  word  is  "skull;"  to  describe  the 
same  anchor  with  rod  the  word  "brain"  is  em- 
ployed. The  idea  is  carried  out  similarly  for 
other  parts.  The  new  catalogue  descriptive  of 
Stombaugh  guy  anchors  will  be  ready  for  distribu- 
tion  within   a  few  days. 

There  are,  without  doubt,  few  people  among  the 
electrical  fraternity  who  have  not  heard  of  the  Hart- 
ford Steam  Boiler  Inspection  and  Insurance  com- 
pany, Hartford,  Conn.;  but  it  takes  a  personal  visit 
to  the  office  of  this  old  and  long-established  in- 
stitution to  bring  one  to  the  full  realization  of  its 
scope.  There  is  only  one  word  to  describe  the 
influence  of  this  company  in  the  business  of  pro- 
tecting steam-boiler  users;  it  is  simply  "great."  As 
explained  by  Secretary  J.  B.  Pierce  of  the  Hartford 
company,  this  institution  not  only  makes  thorough 
inspections  and  insures  against  loss  or  damage  to 
property  and  loss  of  life  and  injury  to  persons 
caused  by  steam-boiler  explosions,  but  it  lays  out 
plans  and  prepares  specifications  which,  if  followed 
by  the  insured,  practically  guarantee  him  the  mini- 
mum of  risk  and  the  greatest  possible  amount  of 
safety,  to  say  nothin.g  of  securing  him  a  most  effi- 
cient boiler  plant.  The  Locomotive,  the  monthly 
house  organ  of  this  company,  gives  many  practical 
hints  on  the  care  of  boilers. 

The  Bridgeport  Brass  company  has,  within  the 
last  few  months,  made  shipments  of  its  Phono- 
electric  wire  to  Ireland,  Australia,  Nova  Scotia  and 
Canada.  The  success  of  this  wire  is  already  well 
known  in  so  far  as  the  United  States  is  concerned. 
One  point  in  particular  relative  to  Phono-electric 
trolley  wire  has  been  greatly  appreciated  by  the 
electric-railway  people  of  this  country.  The 
Bridgeport  Brass  company  asserts  that  with  ordi- 
nary hard-drawn  copper  the  hardened  skin  is 
quickly  destroyed  and  the  wire  rapidly  succumbs, 
and  the  strong  claim  is  made  that  Phono-electric 
wire  is  free  from  this  serious  difficulty  for  two  rea- 
sons: It  does  not  maintain  an  arc  readily  and  there 
is  nothing  about  it  to  anneal.  Samples  of  Phono- 
electric  and  hard-drawn  copper  wire  were  exposed 
10  times  during  the  space  of  20  minutes  to  brief 
arcing  from  the  surface,  with  the  voltage  kept  con- 
stant and  all  the  samples  treated  as  nearly  alike 
as  practicable.  The  tensile  strength  was  then  care- 
fully measured,  and  it  is  said  that  the  results  were 
remarkable  in  their  clear  demonstration  of  the  ef- 
fect above  mentioned. 
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666.655.  Electric  Motor  Controller  Frame  and 
Method  of  Constructing  Same.  Thomas  W. 
Eaton.  Chicago,  111.,  assignor  to  the  Eaton  & 
Prince  company.  Chicago.  111.  Application 
filed  October  8,  1900. 

The  frame  described  is  made  in  sections  having  regis- 
tering engaging  parts  formed  in  uniform  relation  whereby 
when  the  sections  are  assembled  they  occupy  fixed  and 
definite  ceoter  relations  with  respect  to  each  other.  One 
of  the  sections  is  provided  with  supporting  seats  arranged, 
when  the  sections  are  assembled,  to  co-operate  with  cor- 
responding seats  on  the  other  section. 

666.656.  Mounting  for  Electric  Motors.  Thomas 
W.  Eaton,  Chicago,  111.,  assignor  to  the  Eaton 
&  Prince  company,  Chicago,  111.  Application 
filed  October  8,   1900. 

The  exterior  surface  of  the  frame  is  cylindrical,  turned 
to  concentric  -relation  with  respect  to  the  motor-shaft 
axis,  and  has  bearings  for  the  motor  shaft.  The  bearings 
are  also  concentric  with  Ihe  motor-shaft  axis.  A  sup- 
porting ring  is  adapted  to  receive  the  cylindrical  exterior 
turned  surface   of  the  motor   frame,    whereby  the    motor 
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may  be  readily  inserted  in  or  removed  from    the  support- 
ing ring. 

666,658.  Electropneumatic  Organ  Action.  Will- 
iam B.  Fleming,  Detroit,  Mich.  Application 
filed   January    15.    1900. 

An  organ  is  provided  with  an  eleclromagnet  and  a  bat- 
tery in  electrical  connection  therewith.  A  contact  bar  is 
provided  with  a  contact  finger  in  electrical  connection 
with  the  magnet.  A  contact  plate  is  bifurcated  at  its  rear 
end  and  has  the  bifurcated  extremities  connected  with  a 
metal  cross-niece  forming  a  sliding  contact  with  a  rib  on 
the  contact  finger  when  the  key  is  depressed.  (See  cut  on 
next  page. ) 

666,660.  Lubricating  Trolley  Wheel.  Alfred  W. 
Gabrio,  Hazleton.  Pa.,  assignor  of  one-half 
to  Josiah  T.  Berryman.  Hazleton,  Pa.  Appli- 
cation filed  June   12,    1900. 

The  hub  has  an  annular  central  flange  and  a  disk  ro- 
tatably  mounted  upon  it  at  each  side  of  the  flange  and 
projecting  radially.  The  disks  lie  against  the  end  faces 
of  the  flange,  and  have  ducts  leading  from  the  chambers 
to  the  end  faces  of  the  flange,  against  which    they   contact 


to  supply  oil  thereto  and   also  to   the    periphery   of    the 
wheel  to  coat  the  trolley  wire. 

(■i&iAys-  Telephone.  George  L.  Hogan.  New  York. 
N.  Y.,  assignor  of  one-half  to  Julian  S.  Carr. 
Durham.  N.  C.  Application  filed  March  9, 
1900. 

A  secondary  circuit  constitutes  the  line  wire  and  con- 
tains an  electromagnet  which  operates  a  diaphragm.  A 
number  of  variable  contacts  are  mounted  on  the  dia- 
phragm, and  several  primary  circuits,  one  for  each  con- 
tact, embrace  a  secondary  circuit  common  to  all  the 
primary  circuits.  The  receiver  is  in  the  common  sec- 
ondary circuit. 

^^^^^TJ.  Microphone.  Alfred  G.  Holcombe.  South- 
ampton. Mass..  administrator  of  Alfred  Good- 
rich Holcombe,  deceased.  Application  filed 
May   16,   1900. 

A  diaphragm  adapted  to  vibrate  under  the  influence 
of  sound  waves  is  mounted  in  connection  with  a  self- 
contained  microphone,  capable  in  itself  of  taking  up  vi- 
brations from    the   diaphragm,  but    being  independent  of 
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it.  The  microphone  comprises  positive  and  negative 
members  of  electrically  conductive  material,  held  out  of 
contact  with  each  other,  and  an  independent  pressure 
device  and  granulated  electrically  conductive  material 
arranged  between  the  pressure  device  and  the  members. 

666,691.  Electric  Motor.  Oscar  H.  Pieper  and 
Alphonse  F.  Pieper,  Rochester,  N.  Y.  Ap- 
plication filed  February  2,  1900.  Renewed  De- 
cember 18,  1900. 

The  armature  rotates  within  an  annular  magnet,  and  the 
depending  shaft  is  exterior  of  the  casing  and  connected  to 
the  end  of  the  armature  shaft.  The  suspending  yoke  is 
pivotally  connected  to  the  sides  of  the  magnet  below  the 
horizontal  center,  permitting  the  easy  movement  of  the 
motor  on  its  pivots. 

666,698.  Telephone-exchange  Circuit  and  Signal- 
ing Apparatus.  Malcolm  C.  Rorty,  Dedham, 
Mass.,  assignor  to  the  American  Bell  Telephone 
company,  Boston,  Mass.  Application  filed  Oc- 
tober 4,    1900. 

A  trunk  circuit  extends  between  two  central  stations 
and  terminates  at  one  of  them  in  a  switch  plug  and  at  the 
other  in  a  switch  socket.  .A.  relay  in  the  trunk  circuit  con- 
trols a  signal  in  a  local  circuit.  Apparatus  at  the  socket  end 
of  the  trunk  comprises  a  source  of  current.  A  relay  con- 
trols a  connection  between  the  two  poles  of  the  source 
of  current  and  the  two  main  conductors  of  the  trunk  cir- 
cuit, and  is  adapted  when  excited  to  break  the  connec- 
tion, and  when  unexcited  to  establish  it.  A  local  circuit 
contains  the  electromagnet  of  this  relay.  A  switch-cord 
terminal  plug  co-operates  with  the  switch  socket  of  the 
trunk,  and  when  inserted  therein  unites  registering  sev- 
ered contacts  of  the  local  circuit,  and  when  withdrawn  re- 
establishes the  separation  of  ihe  contacts.  The  with- 
drawal of  the  plug  at  the  socket  end  of  the  tiunk  is  enabled 
to  operate  the  signal  at  the  plug  end. 
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between  the  ends  and  the  plate.  An  electric  circuit  is 
connected  with  the  pole-pieces,  and  an  armature  is 
adapted  to  bridge  the  pole-pieces. 

666,831.  Device  for  Indicating  Disarrangement  of 
Armatures  of  Electric  Motors  or  Generators. 
Joseph  T.  Watson,  Philadelphia,  Pa.,  assignor 
of  one-fourth  to  Jacob  E.  Fritz.  Camden,  N.  J. 
Application  filed   August    16,    1900. 

A  shaft  is  arranged  below  and  in  alinemeot  with  the 
axis  of  the  armature,  divided  into  sections  insulated  from 
each  other.  A  roller  is  supported  above  and  in  electric 
connection  with  each  section  of  Ihe  shaft.  A  battery  cir- 
cuit includes  an  indicator  or  alarm,  the  sections  of  the 
shaft  and  the  respective  rollers  being  alternately  con- 
nected with  opposite  poles  of  the  battery.  Protective 
bands  are  wound  around  the  armature  and  electrically 
connected  io  each  other,  the  bands  being  arranged  re- 
spectively adjacent  to  the  rollers  and  adapted  when  the 
armature  is  depressed  to  be  supported  thereon  and  thereby 
to  connect  alternate  sections  of  the  shaft  to  compiete  the 
batteiy  circuit.     (See  cut.) 

666,848.  Driving  Gear  for  Printing  Presses,  Etc. 
Minor  Harvey,  Philadelphia,  Pa.,  assignor  to 
Morse,  Williams  &  Co.  of  Pennsylvania.  Ap- 
plication filed  August  I,   1900. 

An  electric  motor  has  its  shaft  m  alinement  with  and 
secured  to  a  worm  shaft  carrying  a  worm  which  meshes 
with  a  worm  wheel  on  the  driving  shaft  of  the  machine. 
A  bed  plate  carries  the  bearings  of  the  worm  shaft,  the 
power  shaft  and  the  motor  secured  to  the  lower  part  of  the 
main  frame  of  the  power-driven  machine.  A  wheel  is 
secured  to  the  power  shaft  by  which  it  may  be  manually 
rotated,  and  in  which  the  worm  and  worm-wheel  gearing 
have  a  pitch  sufficiently  great  to  enable  the  worm,  the 
worm  shaft  and  the  motor  shaft  to  be  revolved  by  apply- 
ing handpower  to  the  wheel. 
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666.699.  Electric  Elevator.  Harold  Rowntree,  Chi- 
cago, 111.     Application  filed  February  17,  1900. 

The  controlling  mechanism  for  the  hoist  operates  to 
start  the  car  and  to  arrest  it  automatically  at  any  prede- 
termined landing.  There  is  a  sigoal  corresponding  to 
each  floor  or  landing  at  which  the  car  is  to  stop,  arranged 
in  convenient  relation  to  the  controlling  mechanism  to 
indicate  to  the  attendant  before  the  controller  is  operated 
the  proper  manner  of  control  of  the  motor.  Pushbut- 
tons arranged  at  each  landing  control  the  circuits  of  the 
signals. 

666,706.  Selective  Signaling  and  Registering  Ap- 
paratus Circuit.  Herbert  E.  Shreeve,  Dedham, 
Mass.,  assignor  to  the  American  Bell  Tele- 
phone compaxiy,  Boston,  Mass.  Application 
filed  September   18,    1900. 

Two  main  conductors  of  a  metallic-telephone  circuit  con- 
nect two  sub  stations  with  a  central  station  containing  a 
grounded  source  of  intermittent  current.  Four  keys  con- 
trol the  connection  of  the  circuit  and  source,  and  connect 
the  two  main  conductors  with  the  two  poles  of  the 
source,  and  also  respectively  connect  one  or  the  other 
of  the  main  conductors  with  either  the  positive  or 
negative  commniator  brush  of  the  source.  Four 
normally  detached  earth  branches,  a  pair  for  each 
main  conductor,  contain  respectively  a  polarized  electro- 
magnetic bell  in  one  and  an  oppositely  polarized  electro- 
magnetic call-register  in  the  other  branch  of  each  pair. 
The  branches  may  be  connected  to  their  respective  main 
conductors  on  the  operation  of  any  of  the  keys,  and  the 
appropriate  current  maybe  transmitted  over  either  main 
conductor  for  the  selective  operation  of  the  bell  or  call- 
register  associated  with  the  branches  thereof. 

666.731.  Electromedical  Eyeglasses.  Philibert 
Balme,  Izieux,  France.  Application  filed  Marcb 
26,   1900. 

The  frame  of  the  eyeglass  has  its  halves  made  of  copper 
and  zinc.  There  is  a  suitable  projection  on  each  half  of 
the  frame,  and  a  thin  wire  also  made  up  of  different  metals 
connects  the  projections. 

fi66,737.  Burglar-alarm  System.  Clyde  Coleman, 
Chicago,  111.,  assignor  to  George  B.  French. 
Boston,  Mass.,  and  Frank  L.  Hall,  New  York, 
N.   Y.    Application   filed   May  6,   1899. 

For  protection  of  a  vanlt  or  other  like  structure,  the 
walls  of  which  are  impervious  to  waves  of  radiant  en- 
ergy, a  sensitive  electrical  device  is  arranged  within  such 
vanlt  adapted  to  operate  upon  the  admission  of  radiant 
energy  in  the  form  of  heat  rays  through  an  opening  or  en- 
trance in  the  walls,  and  an  electrical  signal  appliance  is 
controlled  by  this  device. 

666,744.  Terminal  for  Electric  Conductors.  Al- 
virus  L.  Ellis,  Chicago,  111.  Application  filed 
February  12,   1900. 

This  terminal  has  a  socket  or  receptacle  for  the  recep- 
tion of  an  electrical  conductor  and  a  wedging  device 
adapted  to  be  inserted  between  the  conductor  and  the 
wall  of  the  socket.  A  screw  extends  substantially  parallel 
to  the  condnctor  and  has  a  part  for  engaging  the  wedging 
device  to  force  it  between  the  conductor  and  the  wall  of 
the  socket. 

666,764-  Electric-circuit  Controller.  Nils  O.  Lind- 
strom  and  Allan  Cowperthwait,  New  York, 
N.  Y.,  assignors  to  Alonzo  B.  See  and  Walter 
L.  Tyler,  New  York,  N.  Y.  Application  filed 
July  6,  1900. 

Two  pole-pieces  extend  through  a  base  plate  and  project 
beyond  each  face.  Elec'ric  coils  surround  one  end  of 
each  pole-piece,  and  a  soft-iron  plate  is  clamped  against 
the  ends  with  a  sheet   of  insulating  material  interposed 
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666,849.  Dynamo-electric  Machine.  Arthur  E. 
Jenney,  Boston,  Mass.,  assignor  to  the  Holtzer- 
Cabot  Electric  company,  Brookline,  Mass.  Ap- 
plication filed  May  5,   1899. 

The  armature  core  has  its  surface  next  to  the  pole-pieces 
continuously  cylindrical  and  free  from  projections,  holes, 
teeth  and  the  like,  armature  conductors  at  or  upon  the 
.  surface,  and  parallel  to  the  axis  of  the  cylinder,  and  pole- 
pieces  each  of  which  is  of  a  predetermined  width  at  its 
central  nortion  and  tapered  to  approximately  a  point  in  a 
direction  subsiantially  parallel  to  the  circumference  of 
the  armature  of  the  dynamo  in  such  a  manner  that  the 
projection  of  the  pole-piece  upon  the  armature  conductors 
covers  a  less  and  less  length  of  the  conductors  from  the 
central  portion  of  the  pol  -piece  to  the  horns  thereof. 

666,861.  Printing-telegraph  Instrument.  Louis  M. 
Casella,  London,  England.  Application  filed 
October  20,  1S99. 

Electromagnets  control  a  vibrating  armature  which 
operates  a  rocking  pallet.  A  star-wheel  on  the  type-wheel 
arbor  is  operated  step  by  step  by  the  rocking  pallet.  A  non- 
polarized sluggish  armature  is  acted  upon  by  the  control 
magnets,  and  a  recoil  spring  acts  on  the  sluggish  arma- 
ture. An  armature  is  provided  for  the  printing  electro- 
magnets connected  with  the  printing  devices  and  Irip- 
cootact  means  -  whereby  the  non-polarized  sluggish 
armature  controls  the  relay  circuit. 

666,883.  Communicating  System.  Isidor  Kitsee, 
Philadelphia,  Pa.,  assignor  to  Charles  E.  Wil- 
son, Philadelphia,  Pa.  Application  filed  Feb- 
ruary 20,   1896. 

One  or  more  sending  and  one  or  more  receiving  stations 
are  connected  together  with  a  metallic  circuit.  A  local 
source  of  current  of  rapidly  recurring  or  alternating  im- 
pulses is  connected,  through  one  terminal  with  the  ground 
and  through  the  oiher  terminal  with  ihe  interposition  of  a 
sending  key  and  condenser,  to  tbe  telephonic  circuit. 

666,900.  Automotor  Trolley  for  Electric  Currents. 
Louis  Lombard-Gerin,  Lyons,  France.  Appli- 
cation filed  November  10,  1900. 

An  electric  motor  and  contact  rollers  driven  thereby  are 
fitted  with  a  third  contact  roller  to  run  on  a  third  con- 
ductor. Pivoted  levers  carry  the  axle  of  the  third  roller, 
and  a  cross-bar  supported  by  the  frame  of  the  trolley  sup- 
ports the  levers. 

666,912.  Ship's  Telegraph.  Leon  S.  Thompson, 
Washington,  D.  C.  Application  filed  May  25, 
1S99. 

The  instruments  are  composed  each  of  a  series  of  elec- 
tromagnetic devices,  with  conductors  between  certain  of 
the  devices  of  the  same  instrument  that  connect  them 
electrically  in  sets.  A  conductor  leads  from  one  of  the 
devices  of  a  set  in  one  instrument  to  one  of  the  devices  of 
a  set  in  the  other  instrument,  whereby  a  single  conductor 
serves  to  connect  all  of  the  devices  of  a  set  in  circuit  with 
a  suitable  return  conductor. 

666,920.  Automatic  Cut-out  Device  for  Use  in  Con- 
nection with  Electrical  Generators.  Monroe  S. 
Clawson,  Weehawken,  N.  J.  Application  filed 
May  21,   1900. 

This  cut-out  is  intended  for  regulating  the  flow  of  cur- 
rent between  a  dynamo-electric  machine  and  a  storage 
battery,  and  consists  of  an  electromagnet  having  two  sets 
of  windings,  one  of  which  is  permanently  in  circuit  with 
the  main  circuit  only  of  the  dynamo,  and  the  other  pro- 
vided wiih  circuit  connections  to  both  the  dynamo  and  the 
battery.  An  armature  lever  provided  with  circuit  con- 
tacts carries  a  permanent  magnet  for  an  armature,  the 
arrangement  of  the  circuits  and  circuit  connections  being 
such  that  for  a  normal  or  predetermined  voltage  of  the 
dynamo    the    armature   lever    is   held  against  its  circuit- 
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making  contact  and  the  battery  is  charged,  and  for  an 
abnormal  drop  in  the  voltage  a  backflow  of  current  passes 
through  one  of  tbe  coils  and  the  armature  is  repelled  the 
circuit  between  the  dvnamo  and  the  battery  beins  inter- 
rupted. 

666,933.  Electric  Belt.  John  Moore  and  James 
Murray,  Providence,  R.  I.,  assignors  to  the 
Champion  Electric  Belt  company,  Providence. 
R.  I.     Apphcation  filed  June  30,  1900. 

Battery  cells  are  connected  together  by  links.  There 
are  zmc  cores  in  each  cell  and  absorbent  filling  between 
tpe  copper  casing  and  zinc  plates,  with  a  supply  tank  for 
holding  the  enereizing  solution  attached  to  the  under  side 
of  each  cell.  A  wick  extends  down  into  the  tank  and 
comes  into  contact  with  the  absorbent  filling  forming 
means  to  supply  each  individual  cell  continuously  with  the 
energizing  solution  by  capillary  attraction. 

666,940.  Static  Electric  Machine.  Jens  Sorensen, 
Grand  Rapids,  Mich.  Application  filed  Januarv 
19,   1900. 

Metallic  brushes  and  combs  are  enclosed  within  a  cylin- 
drical case  having  sheet-glass  sides,  and  two  or  more  me- 
tallic plates  secured  to  the  inner  surface  of  the  glass  sides 
of  the  case,  with  corresponding  metallic  plates  on  the  out- 
side of  the  glass.  Wires  connect  the  outer  plates  with 
the  poles  of  the  machine. 

666,956.  Electric  Connecting  Handle  for  Automo- 
biles. Edward  N.  Dickerson,  Stovall,  N.  C. 
Application   filed  November  5,  1900. 

The  subject  of  the  patent  is  a  handle  bar  for  vehicles 
operated  or  controlled  by  the  electric  current,  the  bieak- 
ing  and  making  of  which  electric  current  stops  and  starts 
the  vehicle.  A.  movable  part  is  provided  with  an  electric 
connection  normally  out  of  contact  with  the  electric  con- 
nection through  which  the  controlling  or  operating  cur- 
rent flows  thereby  arresting  the  motion  of  the  vehicle, 
hut  capable  of  completing  the  electric  circuit  by  the  pres- 
sure of  the  hand  of  tbe  operator,  thereby  again  putting 
the  vehicle  in  motion.  This  connection  is,  however,  auto- 
matically broken  when  the  pressure  of  the  hand  is  re- 
moved, thereby  arresting  the  motion  of  the  vehicle. 

666,958.  Selective  Signaling.  Frank  C.  Ewing, 
Acadia,  Va.  Apphcation  filed  February  8, 
1900. 

A  number  of  stations  are  located  on  the  main  line,  and 
each  contains  a  clockwork  mechanism  controlled  by  a 
magnet.  A  polarized  relay  at  each  station  controls  the 
magnet,  the  relays  being  connected  to  the  main  line. 
A  signaling  mechanism  is  normally  connected  to  the  back 
stop  of  the  relay  at  each  station.  A  selective  plate  oper- 
ated by  the  clockwork  mechanism  at  each  station  is  suc- 
cessively brought  into  contact  with  the  signaling  device, 
and  means  are  provided  at  each  station  for  operating  the 
relays  at  the  other  station  or  stations. 

667,016.  Automatic  Corrector  for  Step-by-step 
Mechanism.  Charles  O.  Janney,  St.  Louis,  Mo., 
assignor  of  one-half  to  Adolph  Wissler,  St. 
Louis,  Mo.  Application  filed  December  26 
1899. 

A  rotary  switching  member  is  located  at  a  central  sta- 
tion and  has  a  normal  zero  position.  An  automatic  circuit- 
breaker  located  at  an  outlying  station  has  a  normal  zero 
position  and  limiting  stops,  an  electric  circuit  connecting 
the  circuit-breaker  to  the  switch.  Mechanism  is  inter- 
posed in  the  circuit  whereby  the  operation  of  the  circuit- 
breaker  operates  the  switch,  and  means  are  provided  for 
holding  the  switch  in  its  zero  position  for  a  time  after  the 
completion  of  its  rotation  or  operation,  thus  allowing  the 
circuit-breaker  to  come  to  its  zero  position,  so  that  the 
circuit-breaker  and  switch  may  start  simultaneously  upon 
new  circuits. 

667,028.  Electric  Meter.  Alexander  D.  Lunt, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  October  31,   1900. 

A  serieswinding  is  fed  by  the  current  to  be  measured. 
Means  are  provided  for  causing  a  rotation  of  the  magnetic 
field  due  to  current  in  the  wioding.  A  rotatable  body  of 
conducting  material  is  placed  in  inductive  relation  to  the 
magnetic  field,  and  a  counter  is  provided  for  registering 
the  number  of  revolutions  of  the  body. 

667,054.  Prepayment  Meter.  Edmund  Alio,  Lynn, 
Mass.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  April  20. 
1898. 

This  meter  comprises  a  mechanism  controlled  by  a  coin 
or  other  token  and  capable  of  receiving  a  number  of  such 
coins  or  tokens,  in  which  the  coin  or  token  forms  a  part  of 
an  electric  circuit.  A  pivoted  holder  receives  the  coin  or 
token,  and  a  cam.  which  is  actuated  by  a  moving  part  of 
the  mechanism,  releases  the  coin  or  token  after  the  mech- 
anism has  performed  a  certain  operation. 

667.066.  Prepayment  Electric  Meter.  Frank  P. 
Cox,  Lynn,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  September  13.  1897. 

A  dial  is  mounted  for  rotary  step-by-step  movement 
independent  of  the  indicator,  and  a  spring-actuated  slide 
moves  the  dial.  A  handle  is  arranged  to  move  the  slide  a 
certain  distance  away  from  the  dial  against  the  action  of 
a  spring,  after  which  tbe  slide  is  automatically  released 
from  the  handle  and  the  spring  advances  on  the  dial  one 
step.  The  mechanism  is  responsive  to  a  deposited  coin 
or  token. 

667.067.  Prepayment  Meter.  Frank  P.  Cox,  Lynn, 
Mass.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  April  14. 
1898. 

An  armature  is  mounted  for  movement  within  the  influ- 
ence of  a  field  magnet.  Terminals  for  a  relay  magnet, 
arranged  to  be  bridged  by  a  coin  or  other  token  to  com- 
plete the  circuit  of  the  relay  magnet,  form  with  the  coin 
a  part  of  ihe  relay  circuit  at  all  times  while  the  motor  is 
in  operation.  A  switch  is  controlled  by  the  relay  for  clos- 
ing the  moior  circuit. 

667.068.  Prepayment  Mechanism.  Frank  P.  Cox, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Octo- 
ber 8,  1898. 

A  prepayment  mechanism  is  situated  at  any  desired 
point.  A  magnet  controls  the  release  of  a  manually  ac- 
tuated switch,  the  operation  of  which  is  coniroUed  by  the 
prepayment  mechanism  for  closing  the  circuit  of  the  me- 
ter and  also  that  of  the  consumer.  A  meter  mechanism 
records  the  consumption  of  energy  in  an  electric  circuit 
which  is  connected  electrically  with  the  prepayment  mech- 
anism, and  a  contact  actuated  by  a  moving  part  of  the 
meter  closes  the  circuit  of  the  magnet  when  the  prepaid 
amount  of  energy  has  been  consumed. 

667.069.  Prepayment  Meter.  Frank  P.  Cox,  Lynn, 
Mass.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  October 
12.  1899. 

A  receiver  for  the  coins  or  tokens  is  arranged  to  hold  them 
during  the  greater  portion  of  the  time  that  the  apparatus  is 
in  operation,  but  discharges    them  before  the  operation  o 
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the  apparatus  is  completed.  The  weight  of  the  coins  or 
tokens  closes  an  electric  circuit,  and  the  coin-receiver 
maintains  the  circuit  closed  tor  an  interval  of  time  after 
the  operating  coins  or  tokens  have  been  discharged. 

667,070.  Prepayment  Electric  Meter.  Frank  P. 
Cox,  Lynn,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York,  Application 
filed   October   12,   1899. 

An  electrolytic  cell  has  an  open  tubular  neck,  the  elec- 
trolj-zine  electrodes  being  in  circuit  with  the  consumers' 
iranslaiing  devices.  An  auxiliary  electrode  at  a  definite 
level  in  the  cell  is  included  in  a  bran  h  circuit  controlling 
a  circuit-breaker.  Toll-controlled  devices  replenish  the 
electrolyte  when  consumed  by  decomposition.     (See  cut.) 

667,079.     Traveling  Contact  for  Underground  Elec- 
tric Railways.    John  Floyd,  Washington,  D.  C.  . 
Application  filed  April  27,  1900. 

Two  loDgitudinal  oppositely  disposed  groove  bars  carry 
contact  buttons  connected  by  wires  to  cootacis  in  a  third 
longitudinal  bar.  Sliding  iu  the  grooves  is  a  coupling 
liaving  contact  faces  and  wires  leading  to  the  car  motor. 
Independent  leads  are  connected  to  the  contacts  in  the 
third-mentioned  bar,  and  a  sliding  coupling  between  them 
has  an  automatic  circuit-breaker  adapted  to  connect  the 
leads  with  the  contact  block.     <See  cut.) 

'167,089.  Coin-controlled  Meter.  Charles  E.  Holmes. 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed 
March  26,  1898. 

A  coin-holder  is  composed  of  a  moving  and  a  stationary 
part  respectively  connected  to  opposite  sides  of  the  cir- 
cait  and  arranged  to  be  electrically  connected  by  the  coin 
or  token.  An  actuator  for  the  moving  p^rt  of  the  bolder 
is  so  arranged  that  the  circuit  is  maintained  through  the 
coin  until  it  has  traveled  a  certain  distance  irrespective  of 
the  exact  size  of  the  coin. 

ri67.095.  Electrical  Traction  on  Closed-conduit  Sys- 
tems. Howard  Lane,  Birmingham,  England. 
Application  filed  August    iS,   1900. 

This  system  comprises  a  closed  conduit,  made  up  of  sec- 
tions joined  together,  soft-iron  pole-pieces  raountedin 
and  insulated  from  the  conduit  and  a  conductor  passing 
through  the  conduit.  The  conductor  is  adapted  to  be  at- 
tracted by  the  pole-pieces.  A  traveling  magnet  passes 
over  and  magnetizes  the  pole-pieces  successively,  and  a 
secondary  magnet  of  opposite  polarity  and  less  strength 
than  the  adjacent  pole-piece  of  the  iraveline  magnet  also 
passes  over  the  conduit  pole-pieces  after  the  pole-pieces 
of  the  traveling  magnet  have  passed  over.  Brushes  car- 
ried by  the  magnet  conduct  the  current  from  the  conduit 
pole-pieces. 

667,103.  Insulator.  Howard  R.  Sargent,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Au- 
gust 31,    1900. 

A  supporting  loop  has  one  tnd  open  for  the  reception  of 
the  conducting  wire,  the  free  ends  of  the  looj)  being 
elastic.  An  insulator  is  formed  with  a  hole  into  which  the 
free  ends  of  the  loop  are  forced  so  that  they  expand 
against  the  walls  of  the  hole  to  hold  the  loop  in  the  in- 
sulator. 

667.106.  Electric  Arc  Lamp.  Elihu  Thomson, 
Swampscott,  and  Charles  E.  Harthan,  Lynn. 
Mass.,  assignors  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  October 
19,   1897. 

The  regulating  mechanism  comprises  a  vertically  mova- 
ble carbon-carrying  rod,  a  horizontal  lever  pivoted  to  a 
fixed  part  of  the  lamp,  and  a  magnet  core  suspended  from 
one  end  of  the  horizontal  lever  and  movable  endwise  on 
its  support.  Springs  control  the  endwise  movement  of 
the  core.  A  magoet  coil  is  mounted  on  a  yielding  support. 
A  vertical  rod  suspended  from  the  oih°r  end  of  the  hori- 
zontal lever  is  connected  to  one  of  the  jaws  f  f  the  clutch, 
whereby  upon  the  descent  of  the  vertical  rod  the  clutch 
releases  the  carbon-carrying  rod. 

667.107.  Electric  Arc  Lamp.  Elihu  Thomson, 
Swampscott,  and  Charles  E.  Harthan.  Lynn. 
Mass.,  assignors  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  Novem- 
ber 4,   1897. 

A  clutch  mounted  on  a  m ova  Die  clutch  carrier  com- 
prises a  collar  having  two  downwardly  extending  arms 
which  are  united  at  the  lower  end  to  form  a  guide  for  the 
carbon  moving  with  the  rlutch  carrier  Shoes  are  pivotally 
secured  to  levers  loosely  pivoted  lo  the  arms,  and  a  sup- 
port is  provided  to  whicb  the  levers  are  pivoted,  the  sup- 
port being  loosely  mounted  so  th^t  it  is  capable  of  a 
certain  amount  of  movement  with  the  clutch, 

667,110.  Electric  Railway.  Granville  T.  Woods. 
New  York,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  September  29,  1897.  Renewed  October  15. 
1898. 

A  movable  contact  is  connected  to  the  source  of  supply 
and  to  one  of  the  car  motors,  and  a  second  contact  is 
movable  simultaneously  with  the  first  and  connected  to 
the  other  side  of  the  same  motor.  Resistance  contacts  are 
connected  through  the  other  motor  to  ground  and  tra- 
versed by  the  second  movable  contact  to  connect  the 
motors  in  series.  Other  resistance  contacts  connected  to 
ground  are  traversed  by  the  second  movable  contact 
to  connect  the  first  motor  lo  ground  while  the  first  movable 
contact  is  traversing  the  first  series  of  resistance  contacts 
to  connect  the  second  motor  to  ground,  whereby  the  mo- 
tors are  connected  in  parallel. 

667.113.  Safety  Device  for  Dynamo-electric  Ma- 
chines. Harold  W.  Buck,  Schenectady,  N.  Y.. 
assignor  to  the  General  Electric  company  of 
New  York.     Application  filed  March   11,   1899. 

In  a  system,  such  as  that  of  a  railway  substation,  con- 
sisting of  alternating-current  and  direct-current  mains,  a 
circuit-interrupting  device  is  placed  in  one  of  the  mains, 
with  a  local  circuit  for  its  control.  A  circuit,  operative 
upon  change  of  frequency'  of  the  electromotive  force  on 
the  alternating  mains  but  inoperative  upon  change  of  volt- 
age, acts  to  close  the  local  circuit  when  the  frequency  of 
the  alternating  electromotive  force  reaches  a  predeter- 
mined value. 

667.114.  Means  for  Preventing  Hunting  of  Dynamo- 
electric  Machines.  Harold  W.  Buck,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  April 
28,  1900. 

A  device  is  described  for  use  on  a  circuit  of  regutarlv 
pulsating  frequency  which  varies  the  exciting  current  and 
torque  of  the  machine  synchronously  with  the  vari=ition  in 
frequency.     (See  cut  ) 

667.115.  Burglar-alarm  System.  Clyde  Coleman, 
Chicago.  111.,  assignor  to  the  Bankers'  Electric 


Protective  company,   Chicago,  111.     Application 
filed  July   12,    189S. 

An  alarm  mechanism  is  controlled  by  the  main  pro- 
tective circuit  of  an  alarm  system.  An  electrical  barrier 
for  the  alarm  structure  consists  of  a  series  of  conductors, 
arranged  one  back  of  the  other  in  close  and  insulated  rela- 
tion, and  a  supporting  base  for  such  conductors  formed  of 
two  sections  or  portions  of  frangible  material  between 
which  the  conductors  are  arranged  and  provided  with 
apertures. 

667.119.  Electric  Arc  Lamp.  Richard  Fleming, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Au- 
gust 29,   1898. 

A  rectangular  frame  carries  certain  of  the  working  parts 
of  the  lamp.  A  tubular  frame,  screw-threaded  to  the  rect- 
angular frame,  has  a  shoulder  formed  on  it  against  which 
thd  spool  of  the  magnet  abuts.  A  magnet  wound  on  a 
spool  is  mounted  on  the  tubular  frame.  Radial  arms  are 
formed  integral  with  the  tubular  frame  A  resistance  coil 
mounted  on  the  lamp  is  supported  by  the  radial  arms,  with 
insulating  bushings  between  the  arms  and  the  coil. 

667.120.  Electric  Arc  Lamp.  Richard  Fleming, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  No- 
vember 9,   1898. 

A  floating  friction  clutch  regulates  the  feeding  of  the 
carbons.  A  magnet  for  controlling  the  clutch  is  capable  of 
causing  the  carbon  to  feed,  and  a  second  magnet  is  nor- 
mally out  of  circurt  during  the  operation  of  the  lamp,  hut 
is  energized  at  or  about  the  instant  the  clntch  strikes  the 
tripping   means,  for   causing  a  quick  release  of  the  clutch. 


certain  other  parts.  A  body  of  felt  is  located  between  the 
two  parts  of  the  frame  and  is  secured  in  place  by  the 
frame-clamping  means,  the  felt  being  provided  with  a 
perforation.  The  carbon  carrier  is  connected  to  the 
holder  and  extends  through  the  perforation  and  is  wiped 
by  the  felt  as  it  moves  up  and  down. 

667,130.  Load-equalizing  Apparatus  for  Dynamo- 
electric  Machines.  Edward  M.  Hewlett  and 
Hermann  F.  T.  Erben,  Schenectady,  N.  Y.,  as- 
signors to  the  General  Electric  company  of 
New  York.     Application  filed  March  27,  igoo. 

A  multipolar  electric  generator  has  independent  arma- 
ture windings,  two  independent  commutators  connected 
therewith,  adjustable  brushes  for  the  respective  commu- 
tators, an  ammeter  in  an  electric  bridge  between  the  leads 
of  the  two  commutators,  and  means  for  adjusting  either 
set  of  brushes. 

667.133.  Pneumatically  Controlled  Trolley.  John 
B.  Linn,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  November  13,  1899. 

The  trolley  pole  is  pivoted  for  movement  in  a  vertical 
plane,  with  a  fluid-pressure  cylinder  for  moving  it  in  one 
direction  mounted  close  to  the  pole  base  and  mechanically 
connected  to  the  pole  frame.  Ducts  lying  wholly  within 
the  trolley  support  control  the  application  of  fluid  pres- 
sure.    A  spring  moves  the  pole  in  the  opposite  direction. 

667.134.  Form  for  Winding  Armature  Coils.  Julius 
W,    Lundskog,    Lynn,    Mass.,    assignor   to    the 


NO.  667,070. 


NO.  667,079. 


667.121.  Electric  Arc  Lamp.  Richard  Fleming. 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed 
March  2,   1899. 

A  side  tube  or  rod  is  rig'dly  secured  to  and  depends 
from  the  frame,  a  metal  head  having  an  opening  therein 
throueh  which  the  side  tube  or  rod  freely  passes  so  that 
the  head  may  be  moved  toward  and  away  frotn  the  fiame- 
piece.  Rods  extend  parallel  with  but  independent  of  the 
side  rod  or  tube  to  serure  the  head  and  the  frame  to- 
gether and  at  the  s  ime  time  hold  them  at  the  proper  dis- 
tance apart. 

667.122.  Electric  Arc  Lamp.  Richard  Fleming. 
Swampscott,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  November  12,   1900. 

This  lamp,  designed  for  use  on  alternatine-current  cir- 
cuits, has  two  reaulating  windings,  both  of  which  sre 
mounted  on  the  same  spool  and  are  in  inductive  rt  la  ion 
to  each  other.  These  windings  are  never  included  in  cir- 
cuit at  the  same  time.  Means  are  provided  f ( r  inter- 
rupting the  circuit  of  one  of  the  magnets  before  the 
circuit  of  the  other  is  completed. 

667.123.  Electric  Protective  System.  Henry  F. 
Freed,  Fiarrisburg,  Pa.  Application  filed  Au- 
gust 31,  1900. 

Electromagnets  are  included  in  a  closed  circuit,  and  an 
open  circuit  is  closed  by  the  demagnetization  of  tlie  armature 
of  one  of  the  electromagnets.  An  automatic  circuit-breaker 
is  included  in  the  closed  circuit  and  has  an  electromagnet 
connected  in  the  open  circuit.  An  open  signal  circuit  is 
closed  by  the  breaking  of  the  closed  circuit,  and  a  short 
circuit  is  branched  Into  the  closed  circuit  and  provided 
with  a  dummy  switch  for  short-circuiting  the  main  circuit, 

667,125.  Electrical  Connector.  Henry  F.  Freed, 
Harrisburg,  Pa.  Application  filed  September 
27,    1900. 

An  open  signal  circuit  is  closed  by  the  armature  cf  an 
electromagnet  included  in  a  closed  circuit  when  the  elec- 
tromagnet is  demagnetized.  An  automatic  circuit-breaker 
and  an  automatic  circuit-connector  are  included  Iri  the 
closed  circuit.  Branch  wires  connect  the  closed  circuit 
and  tlie  circuit-connector  through  a  switch.  A  shunt  wire 
is  electrically  connected  to  one  side  of  the  closed  circuit 
also  through  a  switch,  and  branch  wires  are  electrically 
connected  to  the  circuit-connector  and  to  the  first-named 
branch  wires. 

667.128.  Electric  Arc  Lamp.  Charles  E.  Harthan, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  July 
27,  1898. 

A  canopy  consists  of  a  split  cylindrical  body  having  a 
reslriced  neck  and  two  outwardly  flaring  end  portions, 
one  of  which  surrounds  the  hanger  board,  the  other  the 
lamp,  th"  latter  end  being  provided  with  ventilating  boles 
and  a  collar  or  flanee  secured  to  the  inside  of  the  canopy 
for  directing  the  hot  air  from  the  lamp  out  through  the 
ventilating  openings  and  preventing  it  from  passing  up  to 
the  hanger  board. 

667.129.  Electric  Arc  Lamp.  Charles  E.  Harthan, 
Lynn.  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Oc- 
tober 2,  1899. 

A  framework  supports  certain  of  the  operating  parts  of 
the  lamp,  and  a  framework   secured  to  the    first    supports 


No.  667,114. 

General  Electric  company  of  New  York.     Ap- 
plication filed  November  12,  1900. 

The  base  has  a  terraced  stiip  along  one  edge.  Sliding 
bars  have  their  middle  portions  crossed  and  their  end 
portions  lying  side  by  side,  and  carry  an  inward  y  faced 
hook  on  opposite  ends,  and  an  outwardly  taced  liook  ou 
the  other  ends  A  clamping  screw  moves  along  a  bridge 
!^p  mniug  the  bars  and  liuks  couuect  the  screw  with  tlu 
bars. 

667,135.  Rheostat.  George  F.  Martin,  Corydon. 
Ind.     Application  filed  June  5,   1900. 

A  Leyden  jar  has  an  adjustable  outer  costing,  and  a  cyl- 
inder encloses  the  jar  and  outer  coating  and  has  a  slot 
therein.  An  arm  secured  to  the  outer  coating  extcids 
through  the  slot  and  is  secured  to  a  r^ck  bar  with  which  a 
pillion  meshes. 

667.138.  Prepayment  Meter.  Eustace  Oxley,  Lynn. 
Mass.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  October 
28,   1899. 

The  claims  descr  be  a  meter  comprising  a  coin-duct 
within  a  casing  and  a  coin-pocket  adapted  to  introduce  a 
coin  thereto.  Means  are  provided  for  moving  the  coin- 
pocket  to  the  outside  of  thp  casing  A  barrier  is  placed  in 
the  coin-duct,  with  a  circuit-controller  below  it.  An  elec- 
tromagnet operated  by  the  meter  through  a  lost-motion  de- 
vice wiihdraws  the  barrier  when  the  value  of  the  coin  has 
been  paid.  An  electromagnet  is  in  circuit  with  contacts 
controlled  by  the  p-^ssage  of  ihe  coin,  and  a  lost-motion 
device  completes  the  circuit  of  this  electromagaet. 

667.139.  Prepayment  Meter.  Eustace  Oxley,  Lynn, 
Mass.,  assignor  to  the  General  Electric  com- 
pany of  New  York.  Application  filed  Marcli 
14,  1900.     Renewed  October  18,  1900. 

The  prepayment  device  comprises  a  spring-actuated 
service  controller  between  the  source  of  supply  and  the 
consumption  devices.  A  lock  normally  holds  it  open, 
and  a  coin  or  token  releases  the  lock.  A  handle  accessible 
from  the  outside  closes  it  against  its  spring  and  a  latch 
holds  it  closed.  A  measuring  apparatus  controls  release 
of  the  latch,  and  a  reserve  coin  when  paid  disables  the  re- 
lease until  the  energy  represented  by  the  reserve  coin  has 
been  delivered. 

667,144.  Static  Electric  Machine.  Charles  H.  Cook, 
Indianapolis,  Ind.,  assignor  to  the  Electro- 
therapeutic  Manufacturing  company,  Indianap- 
olis,   Ind.     Application  filed  January  2,   1900, 

A  suitable  framework  carries  a  series  of  disks  and  a 
central  shaft  on  which  the  disks  are  mounted.  A  bracket 
secured  to  the  frame  on  each  side  of  the  disks  supports 
bearings  surrounding  the  central  shaft.  An  equalizer  in- 
cludes a  frame  extending  diametrically  about  the  series 
of  disks  A  bearing  ring  on  each  side  of  the  series  of  disks 
to  which  the  equalizer  frame  is  secured  turns  on  the  sta- 
tionary bearing  on  each  side,  one  of  the  bearing  rings 
being  provided  with  gear  teeth. 

Designs. 

34.014.  Incandescent  Burner  Cap.  Max  Hersko- 
vitz,  Chicago,  III.  Application  filed  December 
31,  1900.     Term  of  patent,  seven  years. 

34.015.  Demagnetizer.  Otto  M.  Knoblock,  South 
Bend,  Ind.  Application  filed  January  7,  T90T. 
Term  of  patent,  seven  years. 
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Power  Plant  of  the   McCormick  Twine 

Mills. 

The  McCormick  Harvesting  Machine  company 
of  Chicago  has  recently  erected  large  twine  mills, 
which  not  only  form  a  model  plant  for  the  manu- 
facture of  binder  twine,  but  also  contain  many  in- 
teresting engineering  features,  both  of  an  electrical 
and  mechanical  nature.  The  t\\Tne  works  consist 
of  two  five-story-and-basement  brick  buildings,  one 
for  manufacturing  and  one  for  storing,  shipping, 
etc.,  and  a  power-house  building.  They  are  located 
on  the  corner  of  Blue  Island  and  Oakley  avenues, 
both  structures  lying  parallel  with  Blue  Island 
avenue  and   the   Chicago,    Burlington   and    Quincy 


tion  rooms  of  the  mills,  opened,  and  the  bunches 
of  fiber  untied  and  straightened,  and  then  fed 
through  the  combing  machines.  The  fiber  comes 
from  these  machines  as  a  continuous  ribbon  called 
"sliver"  and  is  taken  into  the  spinning  rooms,  where 
it  is  spun  and  wound  on  to  bobbins  by  the  spinning 
jennies.  The  twine  is  then  made  into  bails  by  the 
balling  machinery.  The  balls  are  packed  in  bags 
and  taken  to  the  warehouse  for  shipment.  The  ca- 
pacity of  the  present  plant  is  about  16,000  tons 
annually  and  an  interesting  item  in  connection  with 
the  output  is  that  about  20  miles  of  twine  is  turned 
out  everj^  minute  during  the  operation  of  the  mills. 
As  a  ton  of  twine  is  sufficient  to  bind  a  thousand 
acres  of  grain,  one  easily  gains  an  idea  of  the  volume 


rope  drive  there  are  33  two-inch  ropes  that  operate 
a  main  shaft  in  the  basement  of  the  mill  building 
through  a  subway  under  the  court  between  the  two 
buildings.  From  this  main  shaft  drives  run  to  a 
head  shaft  on  the  first  floor,  and  from  this  latter 
shaft  all  the  upper  floors  are  driven  by  smaller  rope 
drives.  In  Fig.  i  is  given  a  general  view  of  the 
engine  room,  showing  the  two  large  engines  in  the 
background,  behind  the  smaller  electrical  generat- 
ing units. 

The  two  main  engines  exhaust  into  Wheeler 
surface  condensers  (F).  Fig.  2,  located  in  the  base- 
ment. Condensing  water  is  supplied  by  lo-inch 
centrifugal  pumps  (H)  connected  to  six  by  six-inch 
vertical  engines.  The  water  is  drawn  through  a 
24-inch  cast-iron  main  from  the  south  branch  of 
the  Chicago  River.  Air  pumps  (I)  of  the  Blake 
vertical  type  are  installed.  The  water  of  condensa- 
tion is  discharged  into  a  Cochrane  feed-water  heater 
and  purifier  (M),  from  which  it  is  forced  into  the 
boilers  by  Blake  vertical  duplex  boiler-feed  pumps 
(R).  As  a  protection  against  oil  in  the  feed  water, 
Cochrane  vacuum  oil  separators  (G)  are  installed 
in  the  exhaust  mains. 

Steam  for  all  the  engines  of  the  plant  and  also 
for  the  heating  of  the  mill  building  is  supplied  by 
12  Cahall-Babcock  &  Wilcox  boilers  (N),  built  by 
the  Aultman  &  Taylor  Machinery  company.  Each 
of  the  boilers  has  a  rated  capacity  of  300  horse- 
power and  is  equipped  with  Cahall  chain-grate 
stokers  (T).  Smoke  flues  (L)  lead  from  the  boilers 
to  the  stack  in  the  center  of  the  boiler  room.  The 
brick  stack,  which  is  square  in  the  basement,  octag- 
onal through  the  building  and  round  above  the  roof, 
is  210  feet  in  height  and  has  a  lo-foot  flue.     It  is 
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and  Santa  Fe  railroad  tracks.  The  buildings  have 
a  length  of  311  feet  on  one  side  and  461  on  the 
other,  the  streets  not  being  at  right  angles,  and 
a  frontage  on  Oakley  avenue  of  223  feet.  The  man- 
ufacturing or  mill  building  and  the  warehouse  are 
separated  by  a  25-foot  court.  Each  floor  of  the 
factorv-  building  constitutes  a  complete  mill,  with 
£20  spindles,  thus  giving  a  total  capacity  of  1,100 
spindles,  while  plans  have  been  completed  for 
doubling  the  size  and  capacity  of  the  works.  The 
present  buildings  comprise  eight  acres  of  floor 
space,  and  employment  is  given  to  750  hands.  The 
plant  is  practically  distinct  from  the  harvester  works 
of  the  McCormick  company,  which  adjoin  on  the 
east  and  south. 

The  raw  material  used  in  the  preparation  of  binder 
twine  consists  of  sisal  fiber  obtained  principally  from 
Yucatan,  and  manila  fiber  from  the  Philippine  Is- 
lands. The  bales  of  raw  material  are  first  received 
in  the  warehouse.     They  are  feken  into  the  prepara- 


of  the  production  of  the  plant,  when  it  is  seen  that 
the  annual  product  "will  bind  16,000,000  acres. 

In  the  construction  of  the  twine  w^orks  special 
attention  was  paid  to  the  design  of  the  power  plant, 
which  has  been  located  in  a  building  immediately 
adjoining  the  warehouse  building  on  the  east.  In 
Fig.  2  on  the  next  page  is  shown  a  plan  of  the 
plant,  while  Fig.  3  is  a  cross-sectional  elevation 
through  the  boiler  and  engine  rooms  and  basement. 
The  power  for  operating  the  mill  machinery  is  ob- 
tained from  two  vertical  cross-compound  condens- 
i_^ng  engines  manufactured  by  the  Edward  P.  AUis 
company.  Each  engine  has  cylinders  28  and  60 
inches  in  diameter,  w'ith  a  48-inch  stroke,  and  is 
rated  at  1.500  horsepower  under  normal  operation. 
In  the  plan  drawing  (Fig.  2)  these  engines  are 
marked  (A).  A  rope  drive  transmits  the  power 
to  the  mill  building.  But  one  engine  is  in  use  at 
present,  the  other  one  being  held  in  reserve  for 
the  proposed  addition  to  the  works.    In  the  main 


faced  with  pressed   brick  and  lined  with   firebrick 
for  a   distance  of   no  feet. 

The  coal-handling  apparatus,  which  was  installed 
by  the  Macdonald  Engineering  company  of  Chi- 
cago, consists  of  a  set  of  track  scales,  Hunt  coal 
crushers  and  conveyors  (S),  storage  bins,  hoppers 
and  spouts  leading  direct  to  the  boilers.  Each 
spout  supplying  coal  to  an  individual  boiler  is  also 
provided  w-ith  a  hopper  suspended  on  a  scale  beam 
and  of  sufficient  size  to  hold  about  1,000  pounds  of 
coal.  By  the  use  of  this  apparatus  every  pound 
of  coal  used  is  weighed  immediately  before  going 
to  the  fire.  The  conveying  apparatus  used  in 
handling  coal  also  elevates  the  ashes  to  an  overhead 
bin.  from  which  they  are  spouted  directly  to  the 
cars  outside  the  building  for  removal.  The  coal- 
handling  apparatus  and  stokers  are  steam  driven. 
Run-of-mine  coal  is  used  for  fuel,  the  waste  and 
refuse  from  the  mills  also  being  burned.  In  Fig. 
4  is  shown  the  east  half  of  the  boiler  room,  vnth 
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weighing    hoppers,    spouts,    chain    grates,    etc..    in 
place. 

The  steam-piping  system  of  the  power  plant  has 
been  carefully  designed  and  is  believed  to  be  one 
of  the  most  complete  ever  installed.  It  has  been 
nearly  all  installed  in  duplicate  and  all  of  the  work- 
manship and  materials  were  of  the  best.  The  main 
header  system,  marked  (V)  on  the  plan,  is  con- 
structed   of  extra   strong  wrought-iron    pipe,    fitted 


14-inch  engine  of  275  revolutions.  The  third  unit 
will  be  of  125-kilowatt  capacity  and  of  similar  type. 
These  generators  are  connected  to  the  switch- 
board (E).  illustrated  in  Fig.  3.  '^y  cables  run  in 
iron-armored  conduit.  The  switchboard,  which  was 
built  by  the  W^estcrn  Electric  company,  consists 
of  eight  panels  of  blue  Vermont  marble,  two  inches 
thick,  mounted  on  a  steel  framework.  Each  of  the 
three  generator  panels  contains  a  rheostat  for  the 


power  incandescent  lamps  operated  at  220  volts 
are  suspended  from  porcelain  rosettes  by  rubber- 
covered  lamp  cord. 

In  the  engine  room  the  general  illumination  is 
supplied  by  six  six-ampere,  enclosed-arc  lamps,  op- 
erated two  in  scries  on  220  volts,  while  each  of  the 
main  engines  has  mcandcsccnt  lamps  so  arranged 
as  to  illuminate  directly  the  vital  parts  of  the  en- 
gines.    The  wiring  for  these  lamps  is  run  In  iron- 


tra.ckscai.es 
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w'ith' extra  heavy  flanges,  shrunk  and  peened  to 
place.  All  the  fittings  are  of  extra  heavy  cast-iron. 
The  main  header,  which  is  18  inches  in  size,  is  di- 
vided into  tw*o  sections  connected  by  a  12-inch 
U  bend  (W)  around  the  stack.  All  expansion  is 
taken  care  of  by  bends  and  all  the  pieces  of  appa- 
ratus are  protected  from  condensation  by  the  use 
of   Cochrane   steam   separators.     On  either  side    oi 


FIG.     3.       POWER  PLANT  OF    THE    M  CORMICK    TWINE  MILLS 
— ELEVATION    OF    POWER    HOUSE' 

the  Stack  arc  installed  Metropolitan  double-tube 
steam    injectors    (P). 

AH  parts  of  the  buildings,  except  the  storage  and 
shipping  departments,  arc  heated  by  direct  radia- 
tion. The  radiation  in  the  mill  building  is  by  means 
of  overhead  coils  and  in  the  pattern  shop,  machine 
shop  and  staircase  halls  by  wall  coils,  all  built  of 
cast-iron  branch  T's  and  iVi-inch  wrought-iron 
pipe.  Live  steam  at  from  two  to  three  pounds  is 
used,  all  condensation  being  returned  to  the  feed- 
water  heater. 

To  provide  for  the  electric  lighting  of  the  works 
three  direct-connected  generating  units  (C)  and 
(D)  have  been  arranged  for.  The  generators  are 
direct-current,  compound-wound,  250-volt,  Westing- 
house  machines  and  are  connected  to  vertical  com- 
pound, automatic,  Westinghouse  engines.  The  en- 
gines can  be  operated  condensing  or  non-condens- 
ing, with  the  exhaust  used  for  the  heating  system. 
The  two  units  already  installed  are  shown  in  the 
foreground  of  Fig.  i,  .and  consist  of  a  30-kilowatt 
machine  connected  to  an  eight  and  13  by  eight-inch 
engine  revolving  at  350  revolutions  a  minute,  and  a 
125-kilowatt  dynamo,  connected  to  a  14  and  24  by 


shmit  field  of  a  generator,  a  double-pole  switch  on 
the  main  generator  circuit,  a  voltmeter  and  an 
ammeter  of  the  Weston  round  pattern  and  a  cut- 
ting-in  galvanometer  of  the  Queen  &  Co.  type,  ar- 
ranged so  as  to  indicate  the  potential  across  the 
generator  terminals  and  the  bus-bars.  This  is  to 
enable  the  attendant  to  determine  more  readily 
when  a  generator  is  ready  to  be  cut  into  service. 
On  the  main-load  panel  are  mounted  a  Weston 
illuminated-dia!  ammeter,  a  Thomson  recording 
wattmeter,  and  a  ground  detector,  connected  to 
read  on  the  voltmeter  on  the  third  generator  panel. 
Each  of  the  four  feeder  panels  contains  switches 
and  fuse  blocks  for  controlling  four  circuits.  The 
switches  are  of  the  double-pole,  quick-break.  West- 
ern Electric  type.  All  fuse  blocks  are  mounted  on 
the  rear  of  the  board,  and  enclosed  fuses  are  used 
throughout.  The  board  is  suitably  illuminated,  by 
incandescent"  lamps  fitted  with  half-round  white 
shades. 

The  distribution  system  consists  of  seven  sets  of 
feeders  (with  provision  for  six  additional  sets)  that 
lead  to  cabinet  boards  placed  in  various  departmsnti 
throughout  the  works  for  controlling  the  variouii. 
lights  in  each  department.  The  cabinet  boards  in 
each  of  the  spinning  and  preparation  departments 
are  fed  by  two  sets  of  feeders,  each  controlled  in- 
dependently at  the  main  switchboard  in  the  engine 
room,  and  the  light  distribution  is  so  arranged  that 
the  engineer  is  enabled  to  cut  off  the  major  portion 
of  the  load  immediately  after  the  closing  hour  at 
night,  leaving  only  such  lights  in  each  department 
as  arc  absolutely  necessary  to  permit  the  eniploj'es 
to  make  a  safe  exit  from  the  building.  By  this 
arrangement  the  larger  generator  can  be  shut  down 
and  the  small  load  carried  on  the  smaller  dynamo, 
thus  effecting  a  considerable  saving  in  power 

The  cut-out  boxes  are  built  of  three-fourths-inch 
blue  Vermont  marble  slabs,  which  arc  set  in  oak 
cases  fitted  with  glass  doors.  The  insides  of  the 
boxes  are  lined  with  asbestos  and  the  marble  i'^ 
highly  polished.  Switches  of  the  Hart  pattern  and 
fuse  blocks  specially  designed  for  D.  &  W.  fuses 
are  mounted  on  the  marble,  while  all  the  bus-bar 
and  circuit  connections  are  made  from  the  rear. 
In  this  manner  no  connections  are  exposed  on  the 
face  of  the  board.  Each  department  on  each  floor 
has  its  own  cabinet  board,  the  one  in  the  machine 
shop  on  the  fourth  floor  of  the  power-house  build- 
ing being  shown  in  Fig.  6. 

All  the  v/iring,  except  the  feeders,  throughout 
the  engine  and  boiler  rooms  and  basement  is  run 
in  iron-armored  conduit.  The  feeders  are  run  in 
raceways  of  oak  with  covers  screwed  in  position,  so 
that  all  the  copper  distribution  is  readily  accessible. 
The  lighting  circuits  from  the  cabinet  boards  in 
the  different  departments  are  run  on  running  boards 
of  pine,  surfaced  on  all  sides  and  screwed  in  place. 
Grimshaw  wire  is  used  throughout,  and  i6-candle- 


armored  conduit,  fastened  directly  to  the  engine 
frames.  In  the  boiler  room,  besides  four  arc  lamps, 
special  illumination  is  provided  for  the  water  col- 
umns and  gauges  on  all  the  boilers.  In  the  machine 
shop,  where  a  great  part  of  the  machinery  used 
in  the  works  is  made,  incandescent  lamps  are  used 
tor  direct  illumination  on  each  machine  tool,  while 
the  benches  are  lighted  by  lamps  placed  on  Faries 
adjustable  lamp  holders,  thus  giving  each  work- 
man an  independent  light,  easily  adjusted  to  suit 
his  work.  General  illumination  is  provided  in  this 
shop  by  four  arc  lamps.  In  the  pattern  shop,  on 
the  fifth  f^oor  of  the  power-house  building,  as  in 
the  other  parts  of  the  works,  incandescent  lamps 
are  used  exclusively.  On  the  shipping  platform  the 
lamps  are  placed  on  brackets  formed  of  conduit 
with  waterproof  sockets  and  convex,  porcelain- 
lined  shades.  Locked  plug  boxes  with  extension 
cords  are   also    provided   for  lighting   the   interiors 


FIG.     4. 
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of  the  freight  cars,  when  necessary.  The  total 
lighting  installation  includes  about  i.6do  i6-candle- 
power  incandescents  and  14  arcs.  In  each  of  the 
two  scale  houses  on  the  shipping  platform  is  pro- 
vided an  electric  graphite  heater  of  1,500  watts'  ca- 
pacity. These  houses  are  of  very  small  size  and 
are  separated  some  distance  from  a  steam  supply. 
Three  direct  steam-driven  elevators  and  one  ele- 
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vator  belted  to  line  shafting  are  installed  in  the 
works.  The  steam-driven  elevators  arc  lighted  by 
incandescent  lamps  and  have  a  door  on  each  side 
of  the  shaft.  Push-buttons  on  each  floor  at  each 
door  register  on  an  annunciator  with  a  double  set 
of  drops. 

For  protection  from  fire  a  complete  system  of 
automatic  sprinklers  has  been  installed.  In  the  mill 
building  a  wet  system  is  used,  while  in  the  w^are- 
house  is  installed  a  dry  system.  This  latter  system, 
in  which  water  is  forced  through  the  pipes  only  in 
case  of  fire  during  cold  weather,  is  required  in  the 
warehouse,  as  this  building  is  not  heated.  As  an  ad- 
ditional safeguard,  standpipes  with  hose  connections 
on  each  floor  are  provided  throughout  the  estab- 
lishment. Water  for  the  fire  system  is  supplied  by 
two  Underwriters'   fire  pumps  (B,   Fig.  2).  drawing 


Death  of  O.  W.  IWeysenburg. 

Otto  William  Meysenburg,  one  of  the  best-known 
business  men  in  the  West  and  a  prominent  factor 
in  the  industrial  growth  of  Chicago,  died  on  Feb- 
ruary nth  on  his  ranch  and  fruit  farm  at  Alma, 
Cal.,  where  he  had  been  staying  for  the  last  two 
months.  His  death  was  due  to  an  attack  of  typhoid 
fever,  with  which  he  was  stricken  10  days  previous. 

Mr.  Meysenburg  was  born  in  Bonn,  Germany, 
on  March  17,  1849,  and  came  to  this  country  with 
his  father  at  the  age  of  five  years.  The  family 
settled  in  St.  Louis,  and  after  completing  his  edu- 
cation in  this  country  and  abroad  young  Meysen- 
burg became  identified  with  the  St.  Louis  Bolt  and 
Iron  Works,  of  which  corporation  he  was  made 
president  a  few  years  later.  He  early  evinced  a 
mechanical  turn  of  mind,  and  it  was  largely  due  io 
his  efforts  that  the  cable  street-railway  system  was 
first  introduced  in  St.  Louis,  he  having  visited  San 
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water  from  the  river,  the  supply  being  supplemented 
by  large  tanks  on  the  roof. 

A  verj-  complete  fire-alarm  system  is  installed, 
consisting  of  a  large  fire  gong  and  two  fire-alarm 
pull  boxes  in  each  room,  connected  to  the  system 
by  means  of  relays.  The  system  is  divided  into 
five  sections  running  vertically  through  the  build- 
ing, with  a  relay  for  each  section.  The  pull  boxes 
are  on  closed  circuits  and  the  gongs  on  open  circuits, 
thus  insuring  positive  action  of  the  system  at  all 
times,  as  any  accident  at  any  point  would  be  im- 
mediately detected  by  the  ringing  of  one  or  more 
of  the  gongs.  Each  pull  box  is  mounted  inside  of 
a  second  box  having  a  glass  front,  which  is  broken 
in  case  of  necessity.  For  testing  purposes  .the  outer 
door  can  be  unlocked  by  the  inspector. 

A  signaling  system  connects  the  engine  room 
with  the  mill  building,  with  two  stations  in  each 
department,  bj-  means  of  which  signals,  according 
to  an  established  code,  can  be  sent  to  the  operating 
engineer  instantly.  There  is  also  a  tell-tale  sig- 
nahng  system  connected  with  the  rope  drives.  In 
case  a  rope  in  an^'^  drive  breaks  a  strand,  that  strand 
strikes  the  signal  apparatus  as  it  fiies  out  in  pass- 
ing around  a  sheave,  and  the  engineer  is  immedi- 
otely  notified  by  a  gong  and  an  annunciator  of  the 
trouble  and  its  location.  By  this  means  the  possi- 
bility of  accident  caused  by  the  breaking  of  a  rope 
is  obviated,  as  a  rope  never  breaks  entirely  in  two 
at  once,  and  a  strand  breaking  can  be  detected 
and  bound  until  a  new  rope  can  be  placed  when 
the   mill   shuts  down   at  night. 

The  twine  works  of.  the  McCormick  company 
have  been  erected  under  the  direction  of  the  com- 
pany's own  architect  and  tw'ine-mill  experts. 
Charles  A.  Chapman  of  Chicago  w^as  the  consulting 
mechanical  and  electrical  engineer  on  the  power 
and    lighting   plant. 


Francisco  and  made  a  study  of  the  cable  system 
there. 

In  18S6  Mr.  Meysenburg  came  to  Chicago  and, 
with  A.  W.  Wright,  built  several  of  the  first  cable 
lines  in  this  city.  He  early  became  interested  in  the 
Wells-French  Car  company  and  was  its  president 
up  to  the  time  it  was  absorbed  by  the  American 
Car  and  Foundry  company  in  1S99.  Since  the 
organization  of  the  Rodgers  Ballast  Car  company 
in  1891  he  was  associated  with  its  management  and 
retired  from  the  presidency  of  the  company  but  a 
short  time  ago. 

Mr.  Meysenburg's  cormection  with  the  electrical 
industry  dated  from  1892,  w'hen,  in  March  of  that 
year,  he  organized  the  Siemens  &  Halske  Electric 
Company  of  America,  a  company  formed  to  manu- 
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A  recent  strike  on  the  underground  railway  in 
Paris  resulted  in  a  complete  surrender  to  the  men 
on  the  part  of  the  company.  .According  to  the  new 
agreement,  men  will  be  attached  to  the  permanent 
staff  after  12  months'  service  with  the  company, 
which  guarantees  that  a  to  per  cent,  increase  in 
wages  will  be  paid. 
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iacture  and  sell  in  this  country  electrical  machinery 
controlled  by  Siemens  &  Halske  of  Berlin.  Ger- 
many. Associated  with  ^Mr.  Meysenburg  in  this 
enterprise  was  Mr.  Augustus  W.  Wright,  the  two 
gentlemen  having  been  previoush'  engaged  in  Chi- 
cago as  street-railway  contractors  and  engineers 
under  the  firm  name  of  Wright  &  Meysenburg. 
Mr.  Meysenburg  was  made  president  of  the  Siemens 
&  Halske  Electric  company  and  continued  actively 
to  direct  its  management  until  1896,  w-hen  he  re- 
linquished his  position.  For  the  last  two  years  the 
deceased  had  retired  from  the  active  management 
of  his  business  enterprises,  and  last  December  he 
went  to  California  to  seek  a  well-earned  rest. 
Mr.  Mevsenburg  was  a  man  of  remarkable  fore- 


sight, and  he  amassed  considerable  wealth  in  the 
course  of  his  business  career.  He  was  one  of  the 
most  hospitable  of  men,  and  at  his  beautiful  sum- 
mer home  in  Wisconsin,  as  well  as  his  residence,  141 
-\stor  street,  in  Chicago,  he  delighted  to  entertain 
his  friends.  He  is  said  to  have  been  one  of  the 
finest  amateur  pianists  in  the  United  States  and 
was  a  landscape  painter  of  great  ability.  He  was 
a  member  of  the  Chicago  Club  and  of  different 
social  organizations  in  San  Francisco.  Mr.  Meysen- 
burg is  survived  by  five  children. 


Automobile  Show  at  Philadelphia, 

The  first  annual  automobile  show,  under  the 
auspices  of  the  Pennsylvania  Automobile  Club  of 
Philadelphia,  was  opened  on  Monday,  February  4th, 
at  the  Second  Regiment  Armory,  Broad  and  Dia- 
mond streets.  The  armory  was  especially  fitted  up 
for  this  event.  The  decorations  of  flags  and  bunting 
and  the  costly  electrical  display  formed  a  "combina- 
tion with  beautiful  effects.  The  usual  division  of 
floor  space  followed  at  similar  exhibits  held  in  other 
cities  was  observed,  and,  as  customary,  a  track  for 
vehicles  surrounded  the  exhibits  located  in  the 
arena.  There  were  more  than  70  exhibits,  display- 
ing the  various  motor  vehicles  used  for  business  and 
pleasure    and   automobile   parts   and   accessories. 

The  display  of  the  Pennsylvania  Electric  Vehicle 
company- was  the  largest,  occupying  seven  of  the 
largest  spaces  at  the  show,  and  was  very  complete, 
showing  many  different  styles  of  electric  and  gaso- 
line vehicles.  The  Motor  Carriage  company  also 
exhibited  a  splendid  line  of  vehicles. 

The  attendance  was  very  large,  and  everyone 
seemed  greatly  .  pleased  with  the  exhibits.  The 
track  was  thronged  to  its  limit  at  all  times  with 
motor  vehicles  of  every  description,  and  afforded 
the  spectators  excellent  opportunities  to  judge  their 
respective   merits. 

Among  the  prominent  exhibitors  were  the  Elec- 
tric Vehicle  company.  Locomobile  company  of 
.America,  Mobile  company  of  America,  De  Dion- 
Bouton,  Steam  Vehicle  company  of  America,  Skene 
American  Automobile  company,  Thornycroft  Steam 
Wagon  company,  the  Overman,  the  Orient,  the 
Winton,  Motor  Vehicle  Power  companj',  the  Knox 
Gasoline  Motor  company,  National  Electric  Auto- 
mobile company.  Diamond  Rubber  company,  New 
York  Belting  and  Packing  company,  Rose  Manu- 
facturing company  and  a  host  of  others.  W. 


Report  of  Chicago  Automobile   Exam- 
iners. 

The  first  annual  report  of  the  board  of  examiners 
of  automobile  operators  for  Chicago  has  been  pre- 
pared by  City  Electrician  EUicott  tor  submission  to 
the  City  Council.  ■The  results  thus  far  obtained,  ' 
states  tne  report,  "indicate  that  the  automobile  ve- 
hicle is  a  sate  means  of  transportation  if  operated  by 
a  reasonably  intelligent  and  careful  operator.  The 
•  entorcement  of  the  ordinance  has  had  the  effect  01 
securing  careful  operators,  and  has  required  that 
they  obtain  their  experience  under  proper  condi- 
tions and  in  company  with  a  competent  instructor." 
the  first  license  was  granted  to  Arthur  J.  Eddy, 
after  an  e.xamination  held  January  28,  1900.  It  has 
been  found  necessary  to  reluse  licenses  to  eight  ap- 
plicants and  to  revoke  one  license.  The  total  num- 
ber of  licenses  issued  during  the  year  is  377,  and 
the  report  says  that  this  indicates  there  will  be  at 
least  1,000  automobiles  in  use  before  January  i,  1902. 
Ten  licenses  were  issued  to  women.  A  tabulated 
statement  of  the  classes  of  licenses  issued  shows 
that  of  private  automobiles  90  are  electric,  55  gaso- 
line and  44  steam;  the  total  of  electric  vehicles, 
private  and  business,  is  118. 


Patent  Office  Report  for  1  900. 

The  report  of  the  commissioner  of  patents  for 
1900  shows  that  during  the  year  there  were  re- 
ceived 39,673  applications  for  patents,  2,225  appli- 
cations for  designs,  82  applications  for  re-issues, 
2,099  applications  for  registration  of  trademarks, 
943  applications  for  registration  of  labels  and  127 
applications   for  registration  of  prints. 

There  were  26,418  patents  granted,  including  de- 
signs. 81  patents  reissued,  1.721  trademarks  regis- 
tered. 737  labels  and  93  prints.  The  number  of  pat- 
ents that  expired  was  21,190.  The  number  of  al- 
lowed applications  that  were  forfeited  for  non-pay- 
ment of  the  final  fees  was  4.215.  The  District 
of  Columbia  was  credited  with  the  greatest  relative 
number  of  patents,  Colorado  was  second  and  Con- 
necticut  third. 

The  total  expenditures  were  $1,260,019  and  the 
receipts  $1,350,828.  leaving  a  surplus  for  the  year 
of  $50,808.  The  total  balance  to  the  credit  of'  the 
Patent  Office  in  the  Treasur}-  of  the  United  States 
on  January  i.  1901,  was  $5,177,458.  During  the  year 
1.070  patents  were  granted  to  residents  of  Germany. 
987  to  residents  of  England.  367  to  resident.s  of 
Canada    and  341  to  residents  of  France. 


It  is  reported  that  the  New  York,  New  Haven 
and  Hartford  Railroad  company  will  install  the 
third-rail   system    on   its   Boston   suburban   lines. 
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Electrical  Illumination  of  the  LarRest 
Clock  in  the  World. 

Many  attempts  have  been  made  to  illuminate 
large  tower-clock  dials  without  producing  shadows, 
and  it  is  very  seldom  that  the  desired  result  has 
been  attained.  One  essential  requirement  is  a 
subdivided  light,  and  one  that  is  uniformly  dis- 
tributed throughout  the  area  of  the  dial,  for  evcii 
if  there  are  no  actual  shadows  thrown  on  the  back 
of  the  dial  by  its  supports  a  varying  degree  of 
intensity  of  illumination  in  different  regions  is 
quite  as  objectionable.  In  the  case  of  the  large 
clock  in  the  tower  of  the  Philadelphia  City  Hall 
the  difficulty  has  been  successfully  met,  and  the 
installation  furnishes  several  points  of  interest. 
The  four  dials  of  this  immense  timepiece  are  the 
largest  in  the  world,  being  25  feet  in  diameter, 
situated  over  350  feet  from  the  ground,  and  the 
tower  mechanism  which  actuates  the  hands  is  op- 
erated by  means  of  compressed  air,  controlled  by 
an  astronomical  clock  at  the  base  of  the  tower. 

Hanging  from  an  upper  beam  in  a  plane  parallel 
to  that  of  each  dial  and  at  a  distance  of  about  two 
feet  back  of  it  is  a  sheet  of  metal  25  feet  square 
which  serves  as  a  reflector.     This  reflector  is  stif- 
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fened  with  angle  irons,  and  is  perforated  for  the 
insertion  of  150  incandescent  lights,  and  as  there 
are  four  dials,  it  requires  600  lights,  consuming 
between  40  and  50  horsepower,  to  light  the  whole 
clock.  ■  The  sockets  are  of  special  design,  permit- 
ting the  renewal  of  the  lamps  from  the  rear.  The 
reflector  was  given  one  coat  of  red  lead,  two  of 
white  lead  and  one  of  white  enamel,  so  that  it 
presents  a  smooth  surface  capable  of  diflfusing  as 
well  as  reflecting  the  light  from  the  lamps,  and  it 
was  found  possible  to  avoid  placing  any  supports 
between  the  reflector  and  the  dial.  The  control  of 
the  lights  is  entirely  automatic,  the  controlling 
apparatus,  which  is  actuated  by  the  master  clock, 
being  shown  in  the  accompanying  illustration.  (B  A) 
is  a  four-pole  rotary  knife  switch,  having  a  capacity 
of  500  amperes.  The  four  knives  are  fastened  rig- 
idly to  the  same  axis  as  the  lever  (i),  which  carries 
on  its  end  a  heavy  weight.  (Tj  is  an  expansible 
chamber  with  flexible  diaphragm.  The  piston  op- 
erated by  this  diaphragm  is  fastened  to  the  lever 
(i),  through  a  connecting  rod,  which  is  slotted  to 
give  lost  motion,  as  shown.  When  air  enters  the 
chamber  (T)  it  pushes  open  the  piston  until  the 
lever  with  its  weight  is  brought  to  the  vertical 
position.  As  it  passes  from  the  vertical  position 
the  weight  makes  it  fall  to  the  right,  which  sud- 
denly makes  the  four  connections.  When  the  com- 
pressed air  is  exhausted  from  the  expansible  cham- 
ber, the  lever  is  again  brought  to  center  and  in 
like  manner  falls  suddenly,  breaking  connection  at 
the  four  points.  The  air  is  admitted  and  released 
from  (T)  by  the  device  (T  N),  which  is  operated 
each  minute  by  the  same  air  pressure  which  oper- 
ates the  four  dial  movements.  The  index  shown 
partially  in  black,  partially  in  white,  is  for  24  hours, 
the  lighter  portion  representing  day.  The  relative 
lengths  of  day  and  night  are  adjustable  and  are 
changed  each  week  by  the  revolution  of  this  index. 
The  chamber  (T)  is  filled  and  exhausted  once  in 
24  hours;  in  other  words,  the  600  lights  are  thrown 
on  in  the  evening  and  off  in  the  morning  auto- 
matically, and  the  clock  is  lighted  according  to  the 
city  schedule.  The  cut  also  shows  the  controllers 
for  the  electrically  driven  air  compressors,  and  the 
pressure    governors    for   the    air   mains. 

The  facts  in  the  foregoing  description  and  the 
illustration  are  taken  from  a  paper  read  before  the 
Franklin  Institute  by  Warren  S.  Johnson. 


A  Queer  Mistake  in  Telegraph  Survey- 
ing. 

It  is  reported  that  the  two  parties  engaged  on 
the  building  of  the  Yukon  telegraph  line  from 
Quesnelle,  B.  C,  to  Telegraph  Creek  have  failed 
to  make  connections.  The  line  was  built  from  the 
northern  and  southern  ends  simultaneously,  and  it 
is  asserted  that  the  work  of  construction  has  over- 
lapped and  the  two  ends  are  in  different  valleys 
with  two  ranges  of  mountains  between.  It  is 
thought  that  one  of  the  sections  will  have  to  be 
abandoned. 


Mica,  Zinc    and    Copper   in   the  Philip- 
pines. 

Bv  R.  G.  Mayse. 

Mica  may  be  seen  cropping  cut  of  the  earth  in  the 
jungle  in  the  Philippines  in  many  places.  There  is 
without  doubt  a  large  field  of  operations  for  elec- 
trical-supply people  in  the  mica  lands  of  the  coun- 
try. I  have  been  over  hills  where,  upon  looking 
down  and  across  the  country  for  miles,  one  can 
see  the  glistening  mica  reflecting  the  sun.  Mica 
has  been  taken  from  the  hills  of  Mindanao,  Cebu, 
Kegros,  Luzon,  Panay  and  other  islands  of  the 
Philippine  archipelago  for  the  last  100  years.  Some 
of  the  oldest  settlers  have  informed  me  that  the 
Spanish  formerly  made  considerable  money  out 
of  the  mica  mines  by  supplying  England  and  Japan 
with  the  material.  But  the  depredations  of  many 
wars  put  a  stop  to  the  operations,  and  during  the 
last  quarter  of  a  century  there  has  not  been  much 
done  in  mica  interests.  Some  of  the  American 
miners  who  arrived  here  a  year  or  two  ago  with  the 
purpose  of  getting  some  of  the  gold  and  silver  of 
which  they  had  been  told  have  turned  their  at- 
tention to  the  large  mica  deposits,  which  promise 
smaller  returns,  perhaps,  for  their  labors,  but  which 
are  more  reliable. 

Some  of  the  electrical  parties  who  are  engaged 
in  furnishing  electrical  power  and  supplies  in  Ma- 
nila have  announced  that  they  will  buy  large  quan- 
tities of  good  grades  of  mica  for  shipment  to 
America,  and  this  has  encouraged  the  prospectors 
to  begin  active  operations. 

Zinc  is  also  found  in  the  islands  of  the  Philip- 
pines, usually  at  a  depth  of  about  35  feet  below 
the  surface  of  the  earth.  The  miners  have  already 
taken  out  some  valuable  specimens,  and  the  indi- 
cations are  that,  in  course  of  time,  the  zinc  mines 
will  be  turning  out  important  supplies.  Americans 
form  in  parties  of  from  four  to  six  and  go  into 
the  mountains  and  prospect  until  they  locate  a 
paying  lead.  This  is  dangerous,  in  that  the  party 
is  liable  to  be  attacked  in  the  interior,  when  away 
from  garrisoned  posts,  for  there  are  even  now 
bands  of  guerrillas  running  about  for  purposes  of 
loot  and  destruction.  I  know  of  several  ambitious 
little  mining  parties  which  have  been  cut  to  pieces 
by  the  bandits.  The  Spanish  do  not  seem  to  have 
mined  for  the  zinc  deposits,  and  the  natives  are 
also   ignorant  of  their  value. 

As  long  as  200  years  ago,  say  the  Spanish  rec- 
ords at  Iloilo,  the  Spanish  and  Filipinos  secured 
copper  in  small  lots  from  the  rocks  of  southern 
Luzon,  from  Panay  and  from  Gimeras.  The  writer 
has  seen  some  of  the  old,  crude  devices  employed 
in  the  past  for  getting  the  copper  material  from 
the  rocky  deposits.     The  first  thing  the  natives  do 
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I  noticed  a  little  band  of  yellow  and  coppery-look- 
ing metal  at  one  end,  but  supposed  it  was  not  of 
much  value,  and  so  sent  the  broken  spear  end  to  a 
friend,  who  reports  to  me  that  the  little  band  is 
gold,    worth  $18. 

The  copper  miners  of  the  Philippines,  with  the 
exception  of  some  of  the  American  and  other 
foreign  miners  who  have  recently  arrived,  are  not 
well  posted  in  the  science  of  getting  and  treating 
copper,  and  until  there  are  some  improvements 
made  in  the  processes  and  some  machinery  sent 
here  for  mining,  the  copper  fields  of  the  country 
jannot  be  expected  to  be  much  of  an  item  in  the 
world's  copper  supply  for  electrical  and  other  pur- 
poses. Mining  machinery  is  needed  and  also  more 
competent  miners.  The  Spanish  and  native  miners 
are  ignorant  of  the  art  of  mining,  and  can  secure 
products  only  through  chance.  They  lack  the  nec- 
essary training  for  developing  a  mine  of  any  sort. 


COMMUNICATIONS. 


A  Case  of  Sparking. 

To  the  Editor  of  the  Western  Electrician: 

Please  publish  this  in  your  paper,  so  that  your 
readers  may  be  able  to  give  me  some  light  as  to 
the  cause  of  my  trouble. 

I  am  running  a  General  Electric  A.  S.  10  alter- 
nator of  60  kilowatts,  operating  at  1,500  revolutions 
per  minute  and  wound  for  1,150  volts,  and  the 
rectifying  brushes  spark  from  the  time  it  starts 
with  30  amperes,  and  very  badly  at  full  load  of  52 
amperes.  The  brushes  at  points  of  contact  are 
smooth  and  at  the  right  angle.  You  can  polish 
the  commutator,  and  in  one  night's  run  it  will  be 
very  rough,  especially  at  the  edges  of  segments. 
The  indications  are  of  a  poor  contact  or  short-cir- 
cuit, but  I  have  tested  the  machine  out  and  have 
failed  to  find  anything.  I  put  in  a  new  armature, 
and  that  failed  to  stop  the  sparking.  Now,  if  any 
of  the  readers  of  the  Western  Electrician  can 
give  me  any  light  it  will  be  fully  appreciated. 

P.    H.    HULL. 
Beloit,    Kan.,    February    2,    1901. 


[Sparking  at  the  brushes  is  usually  capable 
of  easy  remedy,  but  in  a  brief  statement,  such  as 
the  foregoing,  correspondents  often  fail  to  give 
data  sufficient  to  locate  the  "bug."  However,  we 
give  the  writer  the  benefit  of  the  publication  of 
his  letter.— Ed.l 


Bells  on  250-volt  Circuits. 

To  the  Editor  of  the  Western  Electrician: 

I  submit  the  following,  thinking  it  may  be  of 
some  use  to  the  readers  of  your  paper: 

Having  about  40  bells  on  which  the  service  was 
so  heavy  that  common  open-circuit  batteries  would 
not  Stand  the  wear,  we  used  the  250-volt,  direct-cur- 
rent lighting  circuit  for  current  supply  in  the  fol- 


Fis.  I. 

BELLS    ON    25c 

is  to  gouge  out  solid  rock  with  metal  points — a 
labor  which  requires  a  great  deal -of  patience.  This 
bed  forms  the  base  in  which  the  pieces  of  copper- 
bearing  ore  are  placed  for  heating  and  grinding. 
The  natives  build  fires  over  the  ore,  and  the  intense 
heat  softens  the  rock  somewhat.  The  fire  is  then 
removed  and  the  process  of  pounding  follows,  fur- 
ther reducing  the  rock.  Then  the  rock  is  placed 
in  crucibles  and  heated  until  the  copper  separates. 
More  modern  modes  of  getting  the  copper  are  be- 
ing introduced,  and  before  long  the  fields  of  the 
Philippines  which  are  copper-bearing  will  have 
some  place  in  the  metal-producing  countries  of  the 
world. 

Copper  is  used  a  great  deal  on  the  islands  for 
weapons.  The  bands  of  weapons  of  all  sorts  are 
usually  of  copper.  It  is  hard  to  distinguish  the 
copper  from  gold  very  often,  as  the  natives  have  a 
habit  of  melting  the  copper  and  mixing  with  it 
certain  other  metals  which  tend  to  impart  a  yellow 
cast  to  the  metal.  The  added  metals  also  make 
the  copper  harder.  I  have  seen  copper  articles 
made  so  like  gold  in  this  way  that  the  jewelers 
sometimes  sell  them  as  gold.  On  the  other  hand, 
some  of  the  real  gold  metal  of  the  country  looks 
very  coppery,  owing  to  the  way  that  the  natives 
treat  it.  I  recollect  that  on  one  occasion  a 
broken  end  of  a  spear  was  given  to  me  by  a  native. 
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-VOLT   CIRCUITS. 


lowing  manner:  A  bank  of  three  i6-candIepower, 
250-volt  lamps  (A),  Fig.  i,  was  connected  in  series 
with  one  32-candlepower,  50-volt  lamp  (B),  and 
the  bell  circuit  put  in  multiple  with  the  latter,  as 
shown  in   Fig.   i. 

Fig.  2  illustrates  a  more  general  application  of 
the  above  principle  for  use  with  bells  and  gongs  of 
different  sizes.  A  resistance  of  about  350  ohms  is 
connected  across  the  circuit,  the  tap  for  the  gong 
circuit  dividing  it  into  two  sections  (A)  and  (B),  of 
about  150  and  200  ohms,  respectively.  The  shunts 
(S),  (S)  are  in  each  case  of  from  20  to  30  ohms'  re- 
sistance. 

We  find  that  with  this  arrangement  the  contact 
points  do  not  become  burnt  as  quickly  as  with 
batteries  for  a  source  of  current,  and  the  bells  re- 
quire   very   little    attention. 

E.  J.  WHITSON. 

Leavitt,   Neb.,  January   13,  1901. 


An  Opening  in  Cottonwood  Falls. 

To  the  Editor  of  the  Western  Electrician: 

Cottonwood  Falls  and  Strong  City,  Kan.,  would 
be  good  places  for  someone  to  serve  by  an  electric- 
light  and  power  plant.  The  plant  could  be  run  by 
waterpower.  The  street-car  line  which  connects 
the  two  towns  could  be  run  by  this  power.  The 
towns  are  about  a  mile  apart,  and  have  a  popula- 
tion of  about  3,000. 

G.  W.  STEPHENSON. 
Cottonwood  Falls,  Kan.,  February  2,  1901. 


February   i6,   1901 


WESTERN    ELECTRICIAN 


Polyphase    Electric     Traction    Abroad. 

By  Frank  C.  Perkins. 

It  seems  hard  to  realize  that  the  horse  car  is  in 
operation  to-day  only  in  the  largest  cities  of  the 
world,  such  as  New  York.  London  and  Paris.  In 
New  York  and  Brooklyn  recently  the  advances  in 
electric  propulsion  have  been  rapid,  indeed,  and  the 
electrically    operated    lines    to-day    include    trolley. 


the  firm  of  Ganz  &  Co.  of  Budapest,  even  though 
the  exact  type  of  machine  as  placed  in  competition 
for  the  London  underground  road  is  not  known. 
It  is  understood  that  the  cost  of  equipment,  as 
estimated  by  tbis  firm,  was  below,  not  only  the 
English,  French  and  other  German  firms,  but  also 
the  General  Electric  and  Westinghouse  companies 
of  this  country,  the  amount  being  a  million  and  a 
half    dollars.     The    four-ton    locomotive    shown    in 


three-phase  road.  The  energy  is  obtained  from 
the  Kander  power  house  at  a  tension  of  16,000 
volts,  and  is  reduced  to  750  volts  for  use  on  the 
contact  or  trolley  line.  There  are  two  locomo- 
tives used,  each  being  equipped  with  two  150- 
horsepower,  three-phase  motors.  There  are  also 
six  motor  cars,  each  having  four  6o-horsepower. 
three-phase  motors.  Fig.  3  shows  one  of  the 
polyphase  locomotives  with  the  cab  removed. 
These  machines  were  built  at  the  Baden  works  of 
the  firm  of  Brown,  Boveri  &  Co.  The  total  maxi- 
mum train  weight  is  about  100,000  pounds,  and 
this  can  be  hauled  at  full  speed  up  the  steep 
grade    of    i    to    40.     The    locomotives    themselves 
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Gaiiz  A.  Co.'s  Locomotive  at  \"ajda  Hunyad 


Fig. 
POLYPHASE    ELECTRIC    TRACTION    ABROAD. 


Oerlikon  Double-mctor  Equipment  on  juogfrau  Railway. 


accumulator,  elevated  and  conduit  roads,  and  soon 
will  embrace  a  great  tunnel  system.  In  Paris 
and  London  the  buses  are  still  drawn  by  horses, 
and  the  trolley,  accumulator  and  conduit  systems 
of  electric  traction  are  not  used.  The  under- 
ground or  tunnel  systems,  with  cars  operated  by 
electric  motors,  are  in  operation  and  will  be  in- 
creased rapidly  from  now  on.  Trolley  lines  are 
also  being  projected  and  installed,  and  the  London 
County  Council  has  definitely  decided  upon  an 
electric  conduit  system  for  certain  central  thor- 
oughfares. It  is  also  understood  that  there  is  to 
be  another  trial  of  accumulator  cars  in  London. 

The  great  question  in  electric  traction  now  be- 
fore the  leading  manufacturers  of  electric  locomo- 
tives in  this  country  and  abroad  is  whether  the 
existing  polj-phase  locomotive  is  equal  or  superior 
to  the  direct-current  locomotive  for  underground 
traffic,  or  whether  the  combination  of  a  three-phase 
system  using  rotary  converters  and  direct-current 
locomotives  can  compete   successfully  with  the  ac- 


Fig.  I  has  a  drawbar  pull  of  600  pounds  and  a 
speed  of  only  seven  miles  an  hour,  but  it  illus- 
trates one  type  of  Ganz  polyphase  locomotive.  It 
w-as  built  for  the  Hungarian  State  iron  mine  at 
Vajda  Hunyad.  The  polyphase  motor  has  a  ca- 
pacity of  about  20  horsepower  and  operates  at  a 
speed  of  800  revolutions  a  minute,  the  frequency 
being  42  cycles  a  second.  The  revolving  arma- 
ture is  supplied  with  a  300-volt  current,  the  field 
being  stationary.  Two  trolleys  are  used,  and  the 
current  passing  through  the  controller  and  rheo- 
stat reaches  the  armature  by  means  of  carbon 
brushes    and   three    collector    rings. 

The  Oerlikon  locomotive,  operated  on  the  Jung- 
frau  (Switzerland)  three-phase  electric  railway 
shown  in  Fig.  2,  has  a  weight  of  32.000  pounds 
and  draws  two  cars,  which'are  capable  of  seating 
nearly  100  persons,  up  a  grade  at  places  equaling 
25  per  cent.  The  frequency  is  38  cycles  a  second 
and  the  normal  speed  five  miles  an  hour.  The  cur- 
rent is  taken  from  two  trolley  wires  by  single  slide 


FIG.   3.      POLYPHASE    ELECTRIC    TRACTION  ABROAD. BROWN,  BOVERI  &  CO.'S    LOCOMOTIVE  ON  BURGDORF-THUN  RAILWAY. 


knowledged  cheaper  system  using  polyphase  motors 
direct  upon  the  cars  or  locomotives,  thus  doing 
away  with  the  rotar>'  converter,  as  championed  by 
leading  European  engineers. 

The  Metropolitan  underground  system  of  rail- 
ways in  London  is  to  be  equipped  with  electrical 
equipment.  It  is  understood  the  leading  American 
firms  have  submitted  bids,  using  the  combined 
direct-current  and  polyphase  system,  while  several 
prominent  European  firms,  including  Ganz  &  Co. 
of  Budapest,  adhere  to  the  cheaper  polyphase  sys- 
tem. The  latter-named  firm,  which  is  of  acknowl- 
edged reliability,  has  underbid  other  companies, 
and  the  matter  under  consideration  is  being  awaited 
with   eagerness. 

It  may  be  of  interest  to  note  the  details  of  the 
polyphase  electric  locomotive  as   manufactured  by 


contacts  and  is  conducted  to  two  150-horsepower 
motors  whose  normal  speed  is  800  revolutions  a 
minute.  The  cars  are  pushed  up  the  hill,  but  fol- 
low the  locomotive  down.  These  machines  are  de- 
signed to  operate  as  generators  going  down  the 
mountain  side  and  may  either  send  current  back  on 
the  line  or  be  regulated  as  to  speed  by  sending 
the  current  generated  through  resistance  and  vary- 
ing the  direct  current  sent  through  the  stator 
winding  used  as  a  field.  A  small  direct-current 
dynamo  is  used  on  the  locomotive,  operated  from 
the  motor  shaft.  By  varying  the  direct  current 
one-half  the  up-grade  speed  may  be  obtained. 
Mechanical  brakes  are  also  used,  as  well  as  clectrir 
or  magnetic  brakes. 

The  Burgdorf-Thun  polyphase  railway  in   Switz- 
erland is  40  kilometers  long  and  is  a  standard-gauge. 


each  weigh  about  60,000  pounds,  which  leaves  only 
about  20  tons  for  the  train.  For  .this  reason  ar- 
rangement is  made  so  that  the  speed  can  be  re- 
duced by  gearing  to  half  the  normal  speed,  in 
which  case  70  tons  additional  may  be  hauled  up  the 
steepest  grade,  making  a  total  train  weight  of  120 
tons. 


Chicago    Street     Railways     Compared 
with  Eastern  Systems. 

George  C.  Sikes,  secretary-  of  the  street-railway 
commission  of  the  Chicago  City  Council,  recently 
made  an  extensive  eastern  trip  for  the  purpose  of 
inspecting  the  various  street-railwaj-  systems  in  op- 
eration in  New  York.  Boston,  Philadelphia  and 
other  large  eastern  cities.  He  .will  present  a  full 
report  to  the  commission,  and  it  is  expected  that  the 
work  of  framing  a  subway  measure  to  be  presented 
to  the  council  and  the  Legislature  will  be  pushed  as 
soon  as  the  secretary's  report  is  ready. 

In    reviewing   his    observations,    Mr.    Sikes   said: 

"While  visiting  eastern  cities  I  have  made  it  my 
business  to  observe  street-railway  conditions  gen- 
erally. Street-railway  service  is  nowhere  entirely 
satisfactory.  There  are  varying  degrees  of  excel- 
lence or  of  badness  of  service,  however,  and  I  do  not 
see  how  any  fair-minded  observer  can  have  hesita- 
tion in  saying  that  the  surface-line  service  of  Chi- 
cago is,  on  the  whole,  inferior  to  that  of  Washing- 
ton. Boston.  New  York,  Philadelphia  and  Baltimore, 
the   cities  I  have  visited  on   this   trip. 

"It  seems  to  me  there  is  in  Chicago  much  more 
sentiment  in  favor  of  municipalization  of  street  rail- 
ways than  in  any  of  the  five  cities  I  have  just 
named.  To  a  considerable  extent,  at  least.  I  attrib- 
ute the  greater  strength  of  municipalization  senti- 
ment here  to  the  inferiority  of  the  sen-'ice  rendered. 
There  is,  however,  an  unprogressiveness  of  street- 
railway  management  in  Chicago  that  contrasts 
poorly  with  the  spirit  of  the  city  in  many  other  re- 
spects. 

"In  elegance  and  general  equipment  of  cars,  in 
the  lighting  of  cars  and  in  the  introduction  of  im- 
provements, such  as  push  buttons  for  signaling,  Chi- 
cago is  behind  many  other  cities.  The  running  of 
car=;  in  long  trains  is  practiced  nowhere  else. 

"Taking  the  country  as  a  whole,  probably  the 
three  most  conspicuous  feature=;  of  street-railway 
development  of  the  past  decade  have  been  the  gen- 
eral adoption  of  electricity  in  one  form  or  another 
as  motive  power:  the  consolidation  of  separate  com- 
panies in  the  i^ame  community,  and  the  operation 
of  all  the  line-^  thus  broueht  under  common  control 
upon  the  basis  of  a  unified  svstem.  and  the  cstab- 
li=;hmcnt  of  routes  running  through  the  city  from 
end  to  end  in  nlace  of  a  system  of  routes  terminat* 
ing  in  th-^  htT=ine<;s  center  and  from  there  loopinii 
or  switchino-  back.  Tn  all  three  of  these  feature^ 
the  dev''l''>nment  \v  Chicap"o  is  belated,  to  the  detri- 
ment of  the  service  here." 


.A.n  electric  line.  12  miles  in  length,  between 
Fincastle  and  Roanoke.  Va..  to  connect  with  the 
Chesaneake  and  Ohio  road  and  with  the  Norfolk 
nnd  Western  at  Roanoke,  is  being  promoted  by 
Tames  Godwin,  cashier  of  the  Bank  of  Fincastle.. 
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.\nurli:i.  Tl  is  nothing  more  than  that  the  famous 
American  submarine  torpedo  boat  of  Mr.  John 
finlland  is  prepared  to  accomplish  the  crossing 
of  tlie  Atlantic,  making  two  stops  to  replenish  its 
fuel  supply,  one  in  the  Bermudas  and  the  other  at 
Fayal  in  the  Azores.  Having  been  ,so  far  rather 
liluffed  by  the  announcement  of  feats  accomplished, 
or  to  be  accomplished,  by  the  Holland,  we  con- 
tent ourselves  with  submitting  this  report  without 
comment  for  the  consideration  of  our  readers.  We 
await  developments,  which  is  safer  and  wiser." 
Like  our  skeptical  contemporary,  we  are  awaiting 
developments  in  the  matter  of  the  Holland's  long 
voyage,  but  in  the  meantime  we  note  with  curious 
interest  that  the  word  "bluff"  and  its  derivatives 
have  apparently  taken  root  in  the  congenial  soil 
of  France.  America  has  not  only  taught  our  Gallic 
friends  a  few  things  about  electric  railroading,  but 
has  apparently  provided  them  a  few  long-sought 
words  as  well. 


The  tall  talk  of  a  transatlantic  trip  by  the  sub- 
marine boat  Holland  has  excited  the  interest  of  the 
French.  It  causes  I'Electricien  to  discourse  in  this 
fashion:  "A  sensational  piece  of  news  reaches  us  from 


In  some  respects  England  is  passing  through  an 
electric-railway  agitation  similar  to  that  experienced 
in  this  country  lo  years  ago.  Apparatus  and  meth- 
ods have  been  improved  in  the  interval,  to  be  sure: 
but  the  outcry  of  the  conservatives  is  much  the 
same.  Thus  the  announcement  that  powers  are 
about  to  be  sought  for  the  construction  of  a  system 
of  electric  lines  in  isolated  residential  districts  in 
the  West  End  of  London  has  resulted  in  the  or- 
ganization of  a  "Tramways  Opposition  association," 
headed  by  the  Earl  of  Kinnoull.  In  a  letter  solicit- 
ing public  support  to  fight  these  "nefarious 
schemes,"  the  earl  says:  "There  can  be  no  doubt 
that  these  projects  are  entirely  uncalled  for  and  un- 
necessary. The  introduction  of  tramways  into  well- 
inhabited  districts  almost  inevitably  brings  about 
great  depreciation  in  the  value  of  property,  as  well 
as  many  other  disadvantages.  It  is  most  important 
that  every  possible  step  should  be  taken  to  prevent 
these  bills  from  obtaining  parliamentary  sanction. 
I  cannot  too  strongly  point  out  the  dangers  that 
threaten  London  through  the  invasion  of  these  so- 
called  modern  improvements."  This  statement  is 
simply  wholesale  and  indefinite  denunciation  and 
is  entitled  to  no  respect  as  an  argument.  It  bears 
a  strong  resemblance  to  the  frenzied  appeals  of  the 
Anterican  opponents  of  the  "deadly  trolley"  a  few 
years  ago.  But  nevertheless  the  trolley  fought  its 
way  and  is  now  almost  omnipresent  in  this  coun- 
try except  on  the  busiest  streets  of  half  a  dozen 
of  the  largest  cities.  Its  benefits  to  the  community 
far  outweigh  all  possible  objections,  and  doubtless 
this  truth  will  likewise  be  recognized  in  England — 
in   time. 

Of  much  more  immediate  interest  are  the  ques- 
tions growing  out  of  the  proposed  electrical  con- 
version of  the  Metropolitan  District  underground- 
railroad  system  in  the  heart  of  London.  As  has 
been  stated  in  this  journal  heretofore,  the  Ganz 
system  of  using  polyphase  motors  on  the  cars  at 
an  electromotive  force  of  about  3,000  volts  is  re- 
ceiving careful  consideration,  and  at  the  close  of 
last  week  it  was  rumored  that  it  would  be  adopted. 
Advocates  of  direct  current,  500-volt  motors  are 
naturally  doing  their  utmost  to  combat  the  new 
system,  and  they  ask  the  directors  of  the  company 
"to  pause  and  consider  the  well-being  of  the  me- 
tropolis" before  adopting  it.  Answering  this  ap- 
peal to  the  fears  of  the  travcling'public.  Sir  Williain 
Preece,  who  has  just  returned  from  an  investigation 
of  the  Ganz  system  in  Budapest,  is  reported  to  have 
said:  "While  it  is  true  that  this  system  provides 
for  a  voltage  as  high  as  3,000.  this  does  not  mean 
that  the  road  must  necessarily  be  operated  up  to 
the  full  maximum.  The  Board  of  Trade  is  the 
arbiter  of  public  safety  in  this  country,  and  what- 
ever voltage  it  decides  is  proper  to  employ  will  be 
used — no  other.  There  are  many  manufacturing 
concerns  in  London  which  use  electrical  power  for 
commercial  purposes  at  a  voltage  of  3,000.  and  we 
have  not  experienced  any  epidemic  of  accidents  as 
the  result  of  such  operation."  If  the  high-voltage 
polyphase  system  is  adopted,  the  fact  will  have  an 
important  bearing  on  electric-railway  development 
everywhere,  for  if  the  alternating-current  motor 
has  at  last  reached  a  stage  of  development  where 
it  is  adapted  to  general  railway  work,  the  effect  of 
the  improvement  will  be  far-reaching  and  extensive. 
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especially  in  long-distance,  or  comparatively  long- 
distance, railroading.  It  does  not  follow,  of  course, 
even  if  the  high-voltage  polyphase  motor  is  adopted 
on  the  Metropolitan  District  road,  that  the  new 
system  is  adapted  to  all  conditions  of  railroading; 
its  field  may  be  still  quite  restricted,  or  the  attempt 
may  even  prove  to  be  a  failure  when  put  to  the  test 
of  heavy  London  traffic.  But  nevertheless  the 
adoption  of  the  Ganz  system  on  such  an  important 
transportation  line  as  the  Metropolitan  District  of 
London  would  give  a  wonderful  impetus  to  the 
consideration  of  the  polyphase  motor  in  all  im- 
portant electric-railway  projects.  The  question  of 
possible  danger  from  the  high-voltage  current  is  to 
be  considered,  of  course:  but  it  is  likely  that  this 
objection  will  not  be  found  to  be  insuperable  with 
modern  methods  of  construction  and  insulation.  If 
J.he  motor  itself  is  found  in  practice  to  be  suitable 
to  the  exacting  requirements  of  electric-railway 
work,  it  may  be  supposed  that  all  other  details  re- 
lating to  construction  and  operation  will  be  success- 
fully worked  out. 


What  is  the  matter  with  the  Yankee  inventors? 
l"or  many  years  the  New  England  states,  and  partic- 
ularly Connecticut,  have  been  shown  by  the  records 
of  the  Patent  Office  to  lead  all  other  sections  of 
the  Unioij  in  inventive  ability,  as  demonstrated  by 
the  proportion  of  patents  issued  to  the  total  num- 
ber of  inhabitants.  But  in  1900,  as  Patent  Com 
missioner  Duell's  figures  show,  Connecticut  was  ex- 
ceeded in  this  respect  by  both  the  District  of  Colum- 
bia and  the  state  of  Colorado.  In  the  case  of  the 
District  of  Columbia  the  fact  may  be  accounted  for 
by  the  advantages  that  Washington,  with  its  Patent 
Office  records  and  its  museums,  offers  to  inventors. 
But  Colorado's  position  is  something  of  a  surprise. 
Truly  the  star  of  ingenuity  has  taken  its  way  west- 
ward, and  made  a  long  leap  at  that!  It  will  be 
interesting  to  observe  whether  the  activity  of  the 
inventors  of  the  Centennial  State  is  maintained,  for 
it  is  of  course  quite  possible  that  the  figures  indi 
cate  a  coincident  spurt  on  the  part  of  the  patentees 
rather   than   a   steady  characteristic. 

.As  usual,  the  financial  report  of  the  operations 
of  the  Patent  Office  shows  a  surplus  to  add  to  the 
comfortable  balance  of  over  $s-.ooo.ooo  now  in  the 
United  States  Treasury  to  the  credit  of  the  depart- 
ment. With  this  showing  to  their  credit,  surely 
the  inventors  of  the  country  and  the  .oflScers  of 
the  Patent  Office  should  not  ask  Congress  in  vain 
for  any  reasonable  expenditure  to  improve  the 
service. 


Elihu  Thomson  contributes  the  article  on  "Elec- 
tricity" in  the  series  of  nineteenth-century  reviews 
published  in  the  syndicate  of  daily  newspapers 
headed  by  the  New  York  Sun.  Professor  Thomsnn 
states  clearly  and  carefully,  without  exaggeration  or 
bombast,  the  rapid  electrical  progress  of  the  cen- 
tury and  the  profound  effect  it  has  had  on  human 
advancement.  He  does  not  think  science  has  any 
answer  to  the  oft-repeated  question,  "What  is  elec- 
tricity?" any  more  than  it  has  to  the  question, 
"What  is  energy?"  but  ventures  the  opinion  that  the 
electrical  properties  of  the  ether  may  prove  to  be  the 
fundamental  ones  on  which  the  universe  is  built. 
Recent  investigations  lead  to  the  conclusion  that 
all  forms  of  h'ght,  whether  from  a  candle,  a  kero- 
sene lamp  or  a  gas  burner,  are,  in  essence,  elec- 
trical phenomena.  Another  interesting  statement 
is  that  moderately  high-frequency  currents  may  be 
used  in  the  future  by  surgeons  to  produce  an- 
nesthesia  without  interfering  with  consciousness. 
Professor  Thomson  concludes  his  excellent  article 
by  regretting  that  a  fraction  of  the  vast  expenditure 
for  engines  of  war,  for  armies  and  navies,  is  not 
turned  to  the  advancement  of  the  arts  of  peace, 
to  the  greater  credit  of  the  present  time  when  it 
shall  come  to  be  reviewed  by  future  historians.  In 
this  he  agrees  with  all  scientific  investigators,  elec- 
trical and  otherwise.  Prof.  Henry  A.  Rowland,  in 
a  recent  address,  very  pertinently  asked  where  was 
the  individual,  the  society  or  the  nation  that  would 
establish  a  $100,000,000  endowrnent  for  an  institu- 
tion for  scientific  research.  And  yet.  as  was  pointed 
nut,  that  sum,  large  as  it  is,  represents  only  a 
small  part — perhaps  10  per  cent. — of  the  sum  lav- 
ished annually  on  the  armaments  of  the  world! 
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Popular  Notions  as  Hindrances  to  Elec- 
trical Progress.' 

By  Albert  Scheible. 
The  extent  to  which  the  force  of  public  opinion 
has  helped  electrical  workers  in  making  their  rapid 
progress  during  the  last  quarter  of  a  century  can 
hardly  be  overestimated.  The  bold  and  often  rash 
moves  of  the  American  inventor,  which  enabled 
him  so  quickly  to  outdistance  his  European  con- 
temporaries, could  not  have  been  made  had  he  not 
been  inspired  by  the  enthusiasm  of  the  American 
public  and  the  American  press,  to  both  of  which 
everything  seemed  possible  at  the  hands  of  the 
electrical  worker,  ^or  could  he  have  commanded 
ihe  money  lor  his  extensive  and  often  only  half- 
:>tudied-out  experiments  if  he  had  not  felt  this 
same  thrill  which  ran  through  the  whole  nation 
whenever  a  new  step  in  advance  was  foreshadowed 
ill  our  -daily  or  weekly  papers.  Our  parsons  are 
apt  to  laud  inventors  ior  the  faith  which  they  have 
bhown  in  their  own  ability,  which  faith  enabled 
ihem  to  overcome  obstacles  and  accomplish  the 
seemingly  impossible.  In  this  I  think  they  fall 
short  of  the  truth.  The  faith  of  the  scientist  in 
his  studies  and  conclusions  has  always  been  with  us; 
but  here  a  whole  generation  voiced  its  faith  in 
its  scientists,  its  experimenters,  its  originators. 
Did  it  say  to  the  inventor:  "Prove  your  faith  in 
being  able  to  accomplish  something,  and  we  will 
believe  in  you?"  No;  it  said  to  him:  "We  have 
faith  in  you;  we  will  back  you;  we-  expect  it  ot 
you.  Xow  hurry  up  and  do  it!"  No  wonder,  then, 
that  electrical  work  has  made  such  remarkable 
strides  in  this  countrj-  during  the  last  20  or  25  years. 
But  this  powerful  influence  of  public  opinion  has 
not  been  wholly  a  help  to  electrical  progress.  Our 
daily  encounter  with  curious  popular  notions  as 
10  electrical  work  shows  how  unreasonable  it  .would 
be  for  us  to  rely  on  the  general  public  for  a  ready 
and  unqualilied  support  to  w^hatever  may  seem  to 
us  the  next  logical  step,  Tw^enty  years  ago,  when 
electricity  was  just  working  its  way  into  everyday 
applications,  any  hindering  notions  on  the  part  of 
the  non-electrical  public  were  excusable;  indeed, 
electrical  people  had  no  time  to  attend  to  such 
notions,  as  it  took  all  of  their  own  time  and  en- 
erg>'  to  work  out  the  problems  awaiting  immediate 
solution  at  their  hands.  That  mad  early  rush  is 
now  over,  and  on  the  threshold  of  what  may  be  an 
electrical  century  it  behooves  us  to  see  if  there 
are  still  some  popular  notions  which  are  handi- 
capping electrical  progress,  and  if  there  are  such 
to  try  and  remove  them,  indeed,  I  doubt  if  there 
is  any  more  hopeful  or  more  generally  needed  work 
which  electrical  people  can  undertake  together  at 
this  moment  than  that  of  arousing  the  general 
public  to  a  correct  enough  understanding  of  our 
needs,  so  that  it  may  show  a  more  healthy  atti- 
tude toward   electrical  progress. 

If  you  tell  the  average  man  to  whom  you  are 
introduced  that  you  are  interested  in  electrical 
work,  he  will  tell  you:  "Ah;  then  the  w'orld  ex- 
pects a  great  deal  of  you."  1  like  the  appreciation 
shown  by  that  remark,  but  is  it  right  for  non- 
electrical people  to  look  to  the  electrical  fraternity 
for  practically  the  w'hole  of  that  progress?  Can 
electrical  work  ever  reach  a  high  state  of  perfec- 
tion in  its  applications  to  architecture  without  the 
hearty  co-operation  of  the  architects;  in  railway 
engineering  without  the  ready  support  of  trained 
railway  engineers,  or  in  pow"er  distribution  without 
ihc  cordial  helpfulness  of  those  experienced  in  the 
application  of  power  to  machinery  of  various  kinds? 
Ul  course,  such  helpfulness  implies  an  active  co- 
operation on  the  part  of  the  non-electrical  public, 
and  perhaps  it  is  asking  too  much  to  expect  this 
when  even  the  passive  notions  held  by  those  all 
around  us  are  hindering,  instead  of  helping,  elec- 
trical progress. 

Let  us  look  at  some  of  these  popular  notions. 
First,  there  is  the  old  notion  that  "anything  is 
good  enough  for  electrical  work."  The  hurried 
development  of  electric  hghting  20  years  ago  made 
this  notion  partly  excusable  at  the  time,  but  it 
certainly  should  have  been  outgrown  10  or  15  years 
ago.  Our  underwriters  have  long  been  trying  to 
correct  the  results  of  this  notion,  yet  even  to-day 
new  work  is  steadily  going  on  which  shows  how 
this  idea  holds  on.  If  we  could  overcome  this 
popular  notion,  the  fire  losses  due  to  defective 
wiring  would  dw'indle  to  very  small  proportions. 
At  present  we  can  hardly  turn  around  without 
finding  buildings  where  the  electrical  work  is  not 
only  an  eyesore -and  a  serious  incentive  to  fires,  but 
also  Ukely  to  break  down  at  any  time  and  give 
unsatisfactory  service.  Of  course,  the  electricians 
get  the  blame  for  it,  and  if  the  architects  or  engi- 
neers hav,e  it  pointed  out  to  them  that  the  elec- 
trical part  of  their  work  is  the  only  part  not 
carefully  planned  (and  therefore  20  years  behind 
the  rest),  they  take  refuge  behind  the  popular  no- 
tion that  "anything  is  good  enough  for  electrical 
work." 

Then  there  is  the  notion  that  electrical  devices 
are  merely  substitutes  for  what  they  replace,  and 
therefore  subject  to  the  same  limitations  as  the 
replaced  items.  For  instance,  our  gas  jets  had  to 
be  low  enough  to  be  easily  reached  from  the  ground 
for  lighting  them.  Electrical  fixtures  can  be  just 
Tis  readily  controlled  from  any  point  on  the  wall, 
yet  most  of  them  are  placed  just  as  low  as  the  gas 
fixtures,  regardless  of  the  height  which  would  give 

I.     Read  before  the  Chicago  Electrical  association.  January  iS 


the  best  artistic  efi'ect  or  the  most  desirable  illumi- 
nation. Oil  lamps,  when  used  in  show  windows, 
had  to  be  at  quite  a  distance  from  the  ceiling,  in 
order  not  to  blacken  the  latter;  but  is  that  any 
reason  why  incandescent  lamps  should  have  to  be 
similarly  placed  so  as  to  detract  from  one's  ability 
to  see  the  goods  in  the  window?  The  best  practice 
would  mean  a  new  study  of  the  results  aimed  at 
in  using  the  lighting  unit,  regardless  of  any  limita- 
tions which  ma^'  have  hampered  what  was  previ- 
ously used,  but  the  public  looks  at  the  incandescent 
lamp  merely  as  a  substitute  for  gas,  and  handicaps 
its  useiulness  accordingly.  So,  too,  the  public 
looks  on  the  electric  telephone  as  a  substitute  for 
the  old-time  speaking  tube  or  acoustic  telephone, 
into  which  you  had  to  shout,  ihe  modern  tele- 
phone really  brings  the  listener's  ear  close  to  you, 
so  that  a  low  tone  of  voice  is  ample,  yet  the  in- 
experienced user  still  shouts  into  the  transmitter 
as    if  he    had   a    non-electric   device    before   him. 

Another  hindrance  to  electrical  progress,  and 
one  whose  ettect  is  apt  to  be  underestimated,  lieb 
in  the  notion  that  "electricity  is  in  its  infancy." 
Most  people  are  not  m  the  habit  of  calling  their 
25-year-ola  sons  "infants,'  yet  they  keep  right  on 
saying  that  electricity  is  still  an  infant,  and  thib 
naturally  leads  to  the  impression  that  electricity 
is  something  crude,  undeveloped  and  inexact.  1 
have  often  thought  that  a  school-teacher  who  would 
pass  a  child  from  the  sixth  or  seventh  grade  with 
this  notion  in  his  head  should  be  dropped  from  the 
payrolls,  and  that  an  immigrant  who  still  believes 
electricity  to  be  in  its  infancy  should  be  classed 
with  other  illiterates  and  refused  admission  to  this 
country.  No  one  speaks  of  the  steam  engine  as 
undeveloped  or  as  in  the  infantile  state,  yet  very 
tew  engines  will  show  over  15  per  cent,  elliciency 
in  practice,  while  our  motors  and  dynamos  readily 
test  up  to  So,  90  and  even  95  per  cent,  efficiency. 
This  same  notion  also  leads  to  the  idea  that  it  is 
too  early  to  expect  good  service  from  electrical 
installations,  and  we  all  know  the  fallacy  of  that 
idea.  There  may  be  electric-light,  or  railway,  or, 
more  likely,  telephone,  companies  that  will  let  this 
pass  as  an  excuse  for  the  imperfect  service  given 
by  them;  but  if  there  are  such,  the  public  is  not 
getting  lull  value  for  what  it  pays  such  concerns, 
and  tne  public  ought  to  know  by  this  time  that 
electrical  work  has  reached  a  high  state  of  devel- 
opment, where  first-class  service  may  be  reasona- 
bly expected  from  it. 

Allied  to  the  above  is  the  notion  that  electricity 
is  a  mystic  something  about  wiiich  nobody  knows 
much,  and  the  etfects  of  which  cannot  be  definitely 
foretold.  We  might  as  well  speak  of  gravitation 
as  mystic;  yet  who  will  say  that  the  laws  of  mechan- 
ics, whicn  depend  so  largely  on  gravitation,  are 
not  clearly  known. ^  ihis  notion  that  nobody  knows 
what  electricity  is  (.and  that  therefore  no  one  knows 
much  about  it)  has  led  to  a  widespread  beliel  that 
it  takes  very  little  time  to  learn  what  there  is 
known  about  electricity,  and  that  even  now  there 
is  plenty  of  room  for  speculation  as  to  causes  and 
effects  in  electrical  work.  That  is  why  so  many 
men,  after  a  wee  bit  01  electrical  reading  or  study, 
can  give  out  the  impression  that  they  are  experts 
in  the   electrical  line. 

Less  common  than  the  above  is  the  notion  that 
electricity  is  a  source  of  energy,  or  that  it  is  a 
multiplier  of  energy.  Many  ol  us  thought  that 
scientists  had  long  ago  settled  the  point  that  energy 
can  be  transformed,  but  not  created.  Yet  people 
who  are  otherwise  well  educated  will  express  their 
belief  that,  somehow,  electricity  can  be  made  out 
of  nothing,  or  that  a  small  amount  of  mechanical 
energy  will  be  ample  to  produce  a  much  larger 
quantity  of  electrical  energy.  Only  a  year  ago 
a  prominent  manufacturer  in  this  city  spoke  to  me 
about  equipping  his  factory  with  electric  power. 
Before  1  had  talked  with  him  long  I  found  that 
he  was  planning  to  throw  away  his  steam  engine 
and  boiler,  yet  had  not  thought  of  getting  a  supply 
of  current  from  outside!  Like  thousands  of  others, 
he  had  the  idea  that  somehow  or  other  the  elec- 
trical machinery  would '  operate  itself  without  the 
further  use  of  engines  or  boilers,  or,  in  other  words, 
that  the  needed  energy  could  be  made  out  of 
practically  nothing  when  electrical  devices  were 
used. 

Such  a  notion  often  handicaps  the  introduction 
of  electrical  power  transmission,  yet  it  probably 
does  much  less  harm  than  the  idea  that  "every- 
thing is  possible  electrically"  does  when  applied  in 
medical  practice.  The  friction  machine,  the  elec- 
tric belt,  the  induction  coil  and  the  Roentgen  tube 
have  each  in  turn  been  held  up  as  a  cure-all  for 
every  ill  under  the  sun,  and  the  people  kept  from 
proper  medical  treatment  by  the  electromedical 
freaks  are  countless.  Some  of  these  practitioners 
even  evolve  their  own  theories  of  electrical  phe- 
nomena, with  an  utter  disregard  of  all  that  scien- 
tists have  known  and  proven.  Of  course,  they 
could  not  thrive  but  for  this  popular  notion  that 
electricity  can  accomphsh  everything.  Happily, 
the  medical  profession,  as  a  whole,  is  opposed  to 
these  rash  practitioners,  though  hindered  by  the 
force  of  public  opinion. 

Then  there  is  a  fallacy  for  which  the  press  may 
be  largely  to  blame.  It  is  the  notion  that  elec- 
trical work  is  likely  to  be  revolutionized  at  any 
moment  by  some  new  inventions.  This  notion  has 
perhaps  done  more  than  any  other  to  keep  in- 
vestors from  putting  money  into  perfectly  legitimate 
electrical  enterprises.  It  makes  fine  reading  matter 
for    a    sensational    paper     when    the     reporter    has 


dined  some  noted  electric  experimenter  and  then 
writes  up  the  prophesies  made  between  the  clinks 
01  tne  glasses;  but  the  result  too  often  handicaps 
the  sober  and  plodding  electrical  worker,  wno 
knows  that  such  a  remarkable  discovery  is  no 
more   imminent  now  than   it  was   10  years   ago. 

buch  are  a  few  of  the  prevailing  notions  wnich 
have  been  and  are  still  hindering  electrical  prog- 
ress. Utners  could  be  mentioned,  but  i  tmnK 
tnese  will  suffice  to  snow  in  how  many  ways  tne 
public  taKes  a  wrong  attitude  .toward  electrical 
worK,  and  now  we  need  to  strive  to  root  out  tnesc 
erroneous  notions,  i'urtlier  progress  in  electricity 
as  a  power  conveyer,  a  time-saver,  a  distance-anm- 
luiator  and  an  otnerwise  belplul  servant  depenus 
largely  on  tne  support  given  by  the  non-electrical 
pubuc. 

ihis   is    what   it   demands: 

iiiat  our  arcnitects  give  us  sightly  and  rational 
ligiiting  lor  snow  windows,  stores  and  residence^; 
aiiO  artistic  substitutes  tor  tne  outdoor  tixture^ 
wnich  now  disngure  tlie  ironts  ot  so  many  hand- 
some buildings. 

Ihat  our  artists  and  municipal-improvement  as- 
sociations insist  on  nandsome  designs  in  lixtures 
ana  on  sightly  wiring  lor  botn  street  and  building 
lamps. 

inat  our  civil  engineers  give  us  the  weli-paved 
and  well-drained  streets,  wtuch  alone  are  needed 
to  maice  conduit-railway  systems  a  practical  suc- 
cess. 

That  our  physicians  and  surgeons  drive  out  the 
practitioners  who  make  rash  use  of  electrical  de- 
vices (^otten  as  adjuncts  to  equally  rash  surgical 
operations^  and  wno  use  the  word  electric  as  a 
cioak.  tor  their  unscientinc  attempts. 

ihat  our  educators  teacn  even  their  grammar 
pupils  that  electricity  in  its  various  application^ 
oners  a  held  01  work  open  to  best  advantage  omy 
to  tnose  wno  nave  devoted  year  after  year  to  tne 
neeaed  study   and  preparation. 

And  wtiat  does  electrical  progress  ask  the  gen- 
eral public  to  do? 

io  know  tnat  electricity  is  so  highly  developed 
that  first-class  service  can  be  expected  in  every 
electrical  line. 

To  realize  that  the  electrical  field  is  so  large 
as  to  require  specializing,  and  so  deep  as  to  de- 
mand at  least  as  thorough  a  preparation  as  that 
needed  for  the  medical  profession  or  tor  other 
engineering  lines. 

To  know  that  electrical  devices  cannot  give  out 
more  energy   than  is  supplied  to  them. 

To  learn  that  electricity,  instead  of  being  un- 
certain and  unmeasurable,  is  one  of  the  most  exact 
of  sciences. 

To  realize  that  the  present  high  cost  of  elec- 
tricity for  certain  uses  is  due,  not  to  the  undevel- 
oped state  of  the  electrical  devices,  but  to  the  low 
elticiency  of  the  steam  boilers  and  engines  which 
drive   the   electrical   machinery. 

To  know  that  there  is  no  prospect  of  any  devel- 
opments which  will  so  revolutionize  electrical  work 
within  the  next  10  years  as  to  jeopard  investments 
in  up-to-date  electric  machinery. 

To  feel  that  electrical  progress  will  come  just 
in  proportion  to  the  eagerness  with  which  users 
of  electrical  devices  want  really  effective  service 
and  to  their  willingness  to  waive  old  prejudices  so 
as  to  give  the  electricians  an  unhampered  oppor- 
tunity for  applying  this  modern  servant  to  the  best 
advantage. 

Such  are  the  demands  which  electrical  progress 
makes  on  the  general  public.  Do  we  not  owe 
it  to  our  non-electrical  neighbors  to  make  them 
aware  of  these  demands,  so  as  to  break  down  the 
popular  notions  which  at  present  are  hindering  the 
real  progress    wanted   by  us   all? 


Municipal    Ownership    Not   Wanted    in 
Montreal. 

A  few  months  ago  a  special  committee  was  ap- 
pointed by  the  City  Council  of  Montreal  to  report 
upon  the  best  course  to  adopt  in  regard  to  the  elec- 
tric lighting  of  the  city,  upon  the  expiration  of  the 
present  lighting  contract  with  the  Royal  Electric 
company  of  that  city.  The  committee  did  not  favor 
municipal  ownership,  but  recommended  that  bids 
for  the  new  lighting  contract  be  called  for,  and  thai 
the  specifications  contain  certain  conditions  which 
do  not  apply  to  the  existing  contract.  The  follow- 
ing objections  to  municipal  ownership  were  given: 
That  it  would  cost  the  city  a  large  sum  to  purchase 
such  a  plant;  that  the  city  would  find  it  costly 
to  operate  such  plant  by  steam  power;  that  there 
was  an  unfavorable  outlook  of  getting  waterpower, 
without  purchasing  it  from  the  companies,  on  ac- 
count of  so  many  waterpower  companies  operating 
water  plants  in  the  vicinity  of  Montreal;  that  if 
waterpower  was  bought,  it  would  cost  the  city  as 
much  to  manufacture  electricity  as  if  produced 
by  coal;  and,  finally,  under  these  conditions,  ii 
would  be  better  to  give  the  lighting  out  by  contract 
and  to  have  the. keenest  private  competition  for  the 
.service. 

The  Lansdale  and  Norristown  Electric  Railway 
company  has  been  incorporated,  for  $60,000.  to  buihl 
a  trolley  line  from  Lansdale  to  Norristown.  P;i. 
George  H.   Yonui?  is  president   of  the   company. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Tttiephont*  News   froni    the    Northwest. 

Bills  have  been  iiiLroduced  in  the  Wisconsin  Leg- 
islature seeking  to  change  the  system  oi  taxing 
lelephunc  companies  Irom  gross  earnings  to  a 
properly  valuation,  and  also  requiring  competing 
telephone  companies  to  receive  and  transmit  mes- 
sages for  each  other,  and  lixing  telephone  rates  of 
$4  a  month  ior  cities  oi  100,000;  $3  a  month  in  cities 
ot  30,000;  $2.50  a  month  in  cities  oi  20,000,  and  ^2 
in  cities  under  20,000.  A  long-distance  rate  of  10 
cents  a  minute  for  100  miles  or  less  is  provided. 
Heavy  fines  are  provided  for  violation — $200  to 
$500  lor  the  first  otfense,  $500  to  ^1,000  lor  the  sec- 
ond, and  $1,000  to  $5,000  tor  the  third  and  $io,oco 
for  each  subsequent  offense. 

The  toll  line  from  Sparta,  Wis.,  to  Sovvle  and 
Rice  has  been  bought  by  Charles  D.  Johnson,  pro- 
prietor of  the   Tomah    [Wis.;   telephone  exchange. 

The  Mmnesota  Electric  Telephone  company  of 
W'illmar,  Alinn.,  has  been  granted  a  franchise  for 
a  local  exchange  at  Monticello,  Minn.,  and  will 
install  a  system  at  once. 

Receiver  E.  E.  Webster  of  the  Mississippi  Valley 
Telephone  company  at  Minneapolis  has  worked 
hard  since  the  receivership,  January  14th,  and  man- 
aged to  secure  funds  with  which  to  pay  employes 
for  their  work  during  the  period  under  a  receiver- 
ship up  to  February  1st.  He  is  confident  that 
there  is  a  chance  for  an  Independent  telephone  sys- 
tem in   the  Twin    Cities. 

Farmers  of  Washington  and  Mahaska  counties, 
Iowa,  have  about  100  miles  of  rural  telephone  lines, 
which  were  constructed  at  a  cost  of  $6,000,  and  they 
connect  more  than  200  farm  houses.  The  owners 
have  unceremoniously  refused  an  offer  from  the 
People's  Telephone  company  to  take  over  the  line 
and  give  connection  with  the  exchanges  in  Keota 
and  other  towns.  These  farmers  have  seven  lines 
centering  in  South  English,  and  are  given  free 
connection  with  Webster,  Keswick,  White  Pigeon, 
North  English,  Green  VaJley,  Kinross,  Nira,  Well- 
man  and  Harper.  They  propose  extending  their 
lines  to   Iowa  City,  Sigourney  and  What  Cheer. 

The  People's  Telephone  company  of  West  Su- 
perior, Wis.,  has  petitioned  the  council  of  Iron- 
wood,  Mich.,  for  a  franchise  for  a  local  exchange. 
The  Michigan  (Bell)  Telephone  company  has  an 
exchange  at  Ironwood,  but  its  service  is  not  satis- 
factory.  The  People's  company  promises  a  toll 
line  through  Northern  Wisconsin  from  Duluth 
and  Superior  to  Ironwood. 

The  Hutchinson  (.Minn.)  Telephone  company  has 
filed  articles  of  incorporation,  with  $25,000  capital 
stock.  The  company  has  its  exchange  completed 
and  it  has  been  in  operation  for  some  time. 

The  J.  C.  Hubinger  company  of  Keokuk,  Iowa, 
operating  telephone  exchanges  at  Keokuk,  Fort 
Madison,  Burlington,  Muscatine  and  Wapello,  Iowa, 
has  sold  its  interests  to  Charles  H.  Randle  of  Chi- 
cago for  a  consideration  oi  $45,000.  The  sale  in- 
cludes the  toll  lines  of  the  company  throughout 
that  section  of  Iowa. 

F.  C.  Hubbell  has  been  appointed  general  man- 
ager of  the  Mutual  Telephone  company  at  Des 
Moines,  Iowa.  It  is  said  that  F.  M.  Hubbell  & 
Son  will  take  $10,000  worth  of  preferred  stock  of 
the  company. 

The  Seattle  Automatic  Telephone  company  has 
asked  permission  of  the  Board  of  Public  Works 
of  Seattle,  Wash.,  to  construct  a  system  which  will 
cover  practically  all  the  residence  portion  of  the 
city.  The  rival  Independent  company,  working 
under  the  franchise  granted  J.  S.  McGroarty,  will 
be  known  as  the  Independent  Telephone  company. 
Immediately  upon  the  passage  of  the  franchise  by 
the  council  over  the  mayor's  veto,  a  check  for  $3,500 
was  filed  with  the  city  clerk  as  a  forfeit  in  case  the 
line   failed  to  be  constructed. 

One  hundred  farmers  in  the  vicinity  of  Keota, 
Iowa,  have  formed  a  telephone  association  and  will 
build  an  exchange  in  the  spring,  which  will  cover 
their  entire  territory.  It  will  also  connect  with 
town  exchanges. 

A  mutual  telephone  company  is  projected  at 
Wapello,   Iowa. 

Farmers  propose  a  line  between  Panora  and 
Guthrie    Center,    Iowa. 

Business  men  of  Union,  Iowa,  have  formed  an 
organization  and  will  establish  a  local  exchange. 

The  Inland  Telephone  company  will  extend  its 
wires  from  North  Yakima,  Wash.,  to  Moxee  and 
Sunnyside,  thence  to  Walla  Walla,  where  connection 
will  be   made  with  Spokane. 

The  proposed  new  line  between  Sheboygan,  Wis., 
and  Fond  du  Lac  is  to  be  constructed  at  once. 

The  Albert  Lea  (Minn.)  Telephone  company  has 
been  incorporated,  to  succeed  to  the  late  Fobes 
exchange,  which  has  been  bought  by  local  parties. 
A  committee  of  investigation  has  been  at  work,  with 
a  view  to  improving  the  system.  It  is  probable 
that  a  more  complete  Strowger  automatic  system 
will  be  put  in,  instead  of  the  automatic  being  aban- 
doned, as  it  was  at  first  proposed. 

The  Minnesota  Electric  Telephone  company  has 
secured  45  subscribers  for  a  new  exchange  at  Mel- 
rose,   Minn. 

The  local  exchange  at  St.  Peter,  Minn.,  is  to  be 
rebuilt. 

The  farmers'  telephone  line  from  Clarinda  to 
Villisca,  Iowa.,  is  to  have  a  branch  built  through 
Bethesda   to  Clarinda. 

The    Western    Electric  Telephone    company   will 


improve  its  toll  lines  between  Britt,  Iowa,  and 
Jvanawha,  doing  away  with  the  present  roundabout 
connection. 

A  local  exchange  is  projected  for  Stanwood,  Iowa, 
in  the  spring. 

A  local  telephone  company  has  been  formed  for 
Corning,  Iowa,  with  a  capital  stock  of  $10,000. 

A  line  is  projected  between  La  Grange  and  Can- 
ton,   Mo. 

A  local  exchange  is  in  prospect  for  Stockport, 
Iowa. 

A  stock  company  has  been  formed  for  a  local 
exchange  at  Carson,  Iowa.  An  exchange  of  50  con- 
nections  is  proposed. 

The  Maquoketa  (Iowa)  Telephone  company  has 
been  incorporated,  with  $45,000  capital  stock.       R. 


Ohio  Telephone  Notes. 

(Jn  F^ebruary  5th  the  stockholders  of  the  Zanes- 
ville  Telephone  and  telegraph  company  and  the 
Zanesville  Citizens'  telephone  company,  recently 
incorporated,  met  and  voted  to  consolidate  the  two 
companies  under  tlie  name  ot  the  Zanesville  Tele- 
phone and  Telegraph  company,  ihe  capital  stock 
of  that  company  was  recently  increased  to  $200,000. 
and  $100,000  ot  that  had  been  subscribed  last  week, 
with  the  books  still  open.  The  officers  of  the  com- 
pany, made  up  from  both  the  tormer  companies, 
are  as  follows:  President,  Sherman  M.  Granger; 
vice-president,  W.  D.  Schultz;  secretary  and  treas- 
urer, H.  A.  Sharp;  attorney  and  general  counsel, 
S.  M.  Winn;  general  manager,  j.  B.  Rhodes.  The 
probate  judge  has  designated  the  manner  in  wliich 
the  lines  shall  be  constructed,  according  to  the 
decision  of  the  Supreme  Court.  He  requires  that 
the  portion  in  the  ousiness  part  of  the  town  be  laid 
in  conduits.  It  is  said  that  the  case  will  be  appealed 
Ironi  his  court  to  the  Common  Pleas  Court  on 
error,  and  so  another  legal  fight  seems  to  be  im- 
minent over  the  matter,  i'he  companj'  will  begin 
work  at  once,  and  it  is  intended  to  complete  the 
plant  before  lall.  It  will  cost  about  $125,000.  This 
company  has  a  very  close  connection  with  the 
United   States  Teleptione  company. 

The  Home  lelephone  company  of  Dayton  has 
made  application  to  the  Probate  Court  to  fix  the 
conditions  upon  which  it  will  be  allowed  to  con- 
struct a  plant  in  that  city,  averring  that  the  City 
Council  has  refused  to  grant  a  franchise.  The  com- 
pany was  incorporated  and  organized  some  time 
ago,  and  has  been  waiting  upon  the  decision  of 
the  Supreme  Court  in  the  Zanesville  case.  S.  R. 
Harshman  is  the  president  ol  the  company. 

It  is  reported  that  the  Central  Union  Telephone 
company  will  move  its  office  at  Zanesville  from  the 
present  location  to  a  more  desirable  one,  and  that 
an  entire  new  system  will  be  installed.  The  system 
which  has  been  contracted  for  is  of  the  common- 
battery,  multiple  type,  and  it  is  the  intention  of  the 
company  to  replace  all  the  instruments  with  those 
of  latest  design,  and  to  operate  the  plant  with  a 
storage  battery.  It  is  estimated  that  the  improve- 
ment will  cost  about  $24,000. 

A.  C.  Morse,  engineer  of  the  Home  Telephone 
company  of  Findlay,  will  take  up  his  work  soon, 
when  the  construction  of  the  plant  will  be  begun. 

The  commissioners  of  Butler  County  have  granted 
a  franchise  to  the  Western  Butler  County  Tele- 
phone company,  which  will  at  once  begin  the  con- 
struction of  a  line  to  connect  Hamilton,  Darrtown, 
Oxford,  Millville,  and  will  extend  to  some  points 
in    Indiana. 

The  capital  stock  of  the  Ada  Telephone  Exchange 
company  has  been  increased  from  $10,000  to  $30,000. 

There  is  a  movement  on  foot  among  the  people 
of  Miamisburg  and  Germantown  to  organize  a  local 
telephone  company,  with  a  special  view  of  giving 
service  to  farmers  and  other  persons  who  live  in 
the  country.  It  is  believed  that  residence  service 
can  be  furnished  for  $1  per  month  and  business 
houses  for  $2  per  month. 

An  ordinance  has  been  introduced  in  the  council 
at  Marion  to  grant  the  Marion  County  Telephone 
company  a  franchise  for  25  years.  The  ordinance 
provides  for  either  an  overhead  or  underground 
system,  and  in  case  the  system  is  an  overhead  one, 
the  poles  used  must  be  35  feet  high  in  the  business 
section  and  25  feet  in  the  residence  districts.  It  is 
said  that  another  company  will  soon  ask  for  a 
franchise. 

Julius  Vautrot,  Jr.,  C.  B.  Selby,  E.  A.  Seeley  and 
other  Warren  (Ohio)  citizens  have  secured  a  fran- 
chise in  Seattle,  Wash.,  to  build  an  Independent 
telephone  system,  under  the  name  of  the  Seattle 
Automatic  Telephone  company. 

Guy  Zimmerman,  in  charge  of  the  affairs  of  the 
Home  Telephone  company.  Findlay,  was  married 
to  Miss  Amelia   Becklcy  of  Tiffin  a  few  days  ago. 

O.  M.  C. 


Michigan     Independent    Telephone 
Association. 

The  annual  meeting  of  the  Michigan  Independent 
Telephone  association  was  held  at  Lansing,  Mich., 
on  February  6th  and  was  presided  over  by  Presi- 
dent J.  B.  Ware  of  Grand  Rapids.  Every  exchange 
represented  at  the  meeting  reported  a  growing  busi- 
ness, and  it  is  stated  that  the  prospects  of  the  Inde- 
pendent companies  never  looked  brighter.  The 
day  was  spent  in  discussing  rates   and   transacting 


business  of  interest  to  the  members  of  the  associa- 
tion. The  association  will  hold  a  meeting  next 
August  in  Alma,  Mich.  The  following-named  offi- 
cers were  elected  for  the  ensuing  year:  President. 
J.  B.  Ware,  Grand  Rapids;  vice-president,  Urrin 
Morrow.  Benton  Harbor;  secretary,  C.  F.  Brown. 
Alma;  treasurer,  J.  H.  Fildew,  St.  Johns;  executive 
committee.  J.  R.  Hyde,  Hart;  W.  O.  Hunt,  Adrian: 
C.  W.  Gale,  Owosso;  R.  F.  Johnson,  Saginaw. 


Michigan    Company  Refusing    Connec- 
tions to  Independents. 

A  telephone  war  is  on  in  Owosso,  Mich.,  be- 
tween the  Owosso  Telephone  company  and  the 
Michigan  Telephone  company.  When  the  New 
State  (Independent)  Telephone  company  installed 
the  plant  at  Owosso  and  Corunna  in  February, 
1898,  a  25-year  contract  was  entered  into  by  which 
the  New  State  company  agreed  to  connect  the 
Owosso  and  Corunna  exchanges  with  its  exchanges 
in  Detroit  and  with  any  and  all  of  its  stations 
within  the  state,  giving  them  the  same  rights  and 
privileges  as  the  New  State  company's  own  sub- 
scribers. About  a  year  ago  the  New  State  com- 
pany was  sold  out  to  the  Michigan  Telephone  com- 
pany, and  since  that  time,  it  is  alleged,  attempts 
have  been  made  to  break  up  the  Owosso  company's 
business.  Within  the  last  two  or  three  weeks  the 
Michigan  company  has  refused  the  Owosso  ex- 
change connections  with  nearly  40  exchanges  and 
towns  east  and  south  of  Owosso.  The  Independ- 
ent company  lias  now  caused  an  injunction  to  be 
served  on  the  Michigan  company,  restraining  it 
from  further  action  along  this  line.  The  Owosso 
company  contends  that  under  its  25-year  contract 
with  the  New  State  company,  the  successor  of  the 
company  is  bound  to  stand  by  the  original  contract. 
A  temporary  injunction  has  been  granted,  and  the 
motion  for  a  permanent  one  will  be  heard  on  Feb- 
ruary 20th. 


Changes    in    the     Michigan    Telephone 
Company. 

At  the  recent  annual  meeting  of  the  Michigan 
Telephone  company  Charles  J.  Glidden  was  pre- 
vailed upon  to  remain  as  president  of  the  company 
for  the  present.  The  resignations  of  Frederick  A. 
F^arrar  and  Charles  £.  Adams  from  the  board  of 
directors  were  accepted,  and  Reginald  Foster  and 
Philip  Uexter  were  elected  to  succeed  them.  Wai- 
ter Abbott  was  elected  treasurer  in  place  of  Charles 
A.  Grant,  who  was  in  turn  elected  auditor  of  the 
company.  The  Michigan  Telephone  company  also 
authorized  the  redistricting  of  Michigan,  and  the 
new  plan  places  Grand  Rapids  at  the  head  of  the 
telephone  business  ot  the  state.  The  southern  di- 
vision has  been  abolished  and  its  headquarters,  which 
have  been  at  Kalamazoo,  will  be  closed.  C.  E. 
Wilde,  who  has  been  the  superintendent  of  that 
division,  will  be  retained  in  another  capacity  for 
the  present.  Superintendent  Barry  of  Grand  Rap- 
ids is  made  superintendent  of  the  combined  western 
and  southern  divisions.  Mr.  Barry's  supervision 
will  now  extend  from  the  Indiana  state  line  to  the 
Straits  of  Mackinaw.  The  eastern  division,  which 
has  had  its  headquarters  at  Saginaw  and  which  has 
been  in  charge  of  George  E.  Button,  is  abolished 
and  Mr.  Dutton's  division  is  absorbed  in  the  Cen- 
tral division,  with  headquarters  at  Detroit.  Mr. 
Dutton  is  retained  for  the  present  in  another  posi- 
tion. The  northern  division,  with  headquarters  at 
Marquette,  is  left  unchanged.  Mr.  Barry  states  that 
the  new  western  division  now  contains  as  many 
telephones  as  the  entire  state  had  three  years  ago. 


Independents  Win  Eldred  Patent   Suit. 

The  suit  brought  by  the  Western  Electric  com- 
pany in  1896  against  the  Citizens'  Telephone  com- 
pany of  Grand  Rapids,  Mich.,  the  American  Electric 
Telephone  company  and  P.  C.  Burns  of  Chicago 
has  been  decided  by  Judge  Severens  m  favor  of  the 
defendants.  The  case  involved  the  infringement  of 
a  patent  granted  to  Horace  B.  Eldred  and  owned 
by  the  complainant.  The  four  claims  in  suit  of 
this  patent  cover  broadly  a  cutting-in  switch  or  key 
in  the  operator's  cord  circuit,  a  power  generator 
for  signaling,  a  clearing-out  signal  device  and 
a  calling  drop.  The  defense  had  to  prove  that  the 
patentee  did  not  discover  the  clearing-out  drop, 
nor  apply  it  in  use,  and  it  was  established  that  El- 
dred had  appropriated  an  invention  made  by  an- 
other. The  decision  is  regarded  as  a  signal  victory 
for  the  Independent  telephone  interests,  as  the  case 
was  regarded  as  of  much  importance.  The  Ameri- 
can Electric  Telephone  company  fought  the  case 
alone,  its  attorney  being  C.  C.  Bulkley.  As  the  pat- 
ent expires  next  August,  in  all  probability  the  case 
will  not  be  appealed. 


Henry  Jaehning,  owner  of  the  new  telephone  ex- 
change at  New  Richland,  Minn.,  will  shortly  put 
in  a  new  lOO-subscriber  board  and  extend  his  lines. 
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Cuyahoga  Telephone  Company. 

The  annual  meeting  of  the  stockholders  of  the 
Cuj'^ahoga  Telephone  company  was  held  in  the  othcc 
of  the  company  at  Cleveland  on  February  4tli, 
150  stockholders  being  present.  In  his  report 
Henry  A.  Everett,  president  of  the  company,  said 
that  when  a  lew  of  the  contracts  now  outstanding 
were  completed,  the  Cuyahoga  would  be  the  largest 
independent  telephone  company  in  the  world,  it 
is  second  now,  as  matters  stand.  At  the  first  of  the 
year  the  company  had  5,735  telephones  in  operation, 
and  contracts  had  been  secured  for  between  2,oooand 
3.000  more,.,  which  were  being  put  in  place  at  the 
rate  of  nearly  50  a  day.  This  company  has  a  capital 
stock  of  $3,000,000,  and  its  bonded  indebtedness  is 
$2,000,000.  It  is  now  earning  about  five  per  cent, 
on  the  cost,  and  with  the  completion  of  the  contracts 
now  out  it  will  earn  more,  and  there  will  be  a 
moderate  surplus  on  the  capital  invested.  The  di- 
rectors were  re-elected  as  follows:  Henry  A.  Ev- 
erett, E.  VV.  Moore,  John  Sherwin,  Mark  Davis. 
F.  T.  Fomeroy,  B.  Mahler,  H.  Clark  Ford,  J.  B. 
Hanna,  F.  M.  Stearns,  C.  W.  Wason  and  R.  A.  Har- 
man.  The  officers  are  as  follows:  President,  H. 
A.  Everett;  vice-president,  E.  \V.  Moore:  treasurer, 
John  Sherwin;  secretary,  Frank  R.  Price;  assistant 
secretary.  James  B.  Hoge;  general  manager,  Mark 
Davis.  The  capacity  of  the  plant  has  been  more 
than  doubled   within  the  last  few   months. 


American  Ben  Telephone   Company 
Sued  for  Heavy  DamagtoS, 

A  suit  for  $50,000,000  damages  has  been  filed  in 
Chicago  by  the  Atlantic  and  Western  Telephone  com- 
pany against  the  American  Bell  Telephone  company, 
the  American  Telephone  and  Telegraph  company, 
the  Chicago  Telephone  company  and  the  Central 
Cnion  Telephone  company  for  alleged  iniringement 
ui  a  patent  issued  to  Henry  C.  Strong,  a  Chicago 
electrician.  The  principal  detendant  is  the  first- 
named  company,  the  others  being  involved  in  the 
suit  as  licensees  of  the  American  Bell  Telephone 
company.  The  Strong  patent  was  issued  in  1885, 
and  will  therefore  expire  in  190.2,  and  in  the  mean- 
time the  claims  pleaded  in  the  suit  will  have  to  be 
settled.  The  Atlantic  and  Western  Telephone  com- 
pany was  incorporated  in  1S92,  with  a  nominal  capi- 
tal of  $5,000,000,  but  never  installed  any  instru- 
ments or  did  any  business.  It  acquired  the  Strong 
patent,  and  now  asserts  that  the  defendant  corpo- 
rations have  conspired  to  deprive  the  Atlantic  and 
Western  company  of  the  benefits  rightly  secured  to 
it  by  the  patent.  The  mechanism  in  question  is 
described  as  an  ordinary  telegraphic  signal  instru- 
ment connected  with  the  line  wire,  having  one-half 
of  its  armature  removed  and  the  other  half  oper- 
ated in  the  usual  way  by  the  portion  of  the  electro- 
magnet over  which  it  lies,  the  remaining  portion 
of  the  electromagnet  being  provided  with  a  per- 
manent magnet  fastened  to  its  core,  with  a  cup 
and  diaphragm   to   constitute    it   a    telephone. 


MANUFACTURERS     AND     DEALERS. 

Telephone  wall  and  desk  sets,  transmitters,  mag- 
neto bells,  receivers,  induction  coils,  calling  gen- 
erators and  other  telephone  apparatus  and  supplies 
are  listed  and  illustrated  on  a  large  wall-sheet  price- 
Hst  issued  by  the  Williams-Abbott  Electric  com- 
pany of  Cleveland.  A  separate  circular,  under  the 
heading,  "'Something  New  in  Telephones,"'  describes 
the  Sands  Victor  telephone,  made  for  series  and 
multiple  work  and  manufactured  by  the  Williams- 
Abbott    company. 

The  Standard  Construction  company  of  72-88 
Market  street,  Chicago,  is  a  new  concern  that  is 
meeting  success  in  the  manufacture  of  telephones 
and  small  switchboards  and  in  doing  telephone  and 
other  electrical  construction  work.  It  is  made  up 
of  active  and  energetic  young  men,  two  of  whom, 
Messrs.  Peacock  and  Porter,  are  practical  tele- 
phone men,  while  the  others  look  out  for  the  busi- 
ness interests  of  the  company.  The  concern  also 
controls  the  patents  of  some  new  telephone  devices 
which  it  is  about  to  put  on   the  market. 

The  E.  J.  Xoblett  company,  Chicago,  which  for 
many  3-ears  has  been  manufacturing  all  kinds  of 
cabinet  and  special  woodwork  used  in  telephone 
exchanges,  also  cross-arms,  locust  and  oak  pins, 
oak  brackets,  cable,  terminal,  distributing  and 
generator  boxes,  linemen's  tool  boxes,  fuse  and 
protection  boxes,  switchboards  and  monitor 
frames,  backboards,  battery  boxes,  etc.,  states  that 
it  is  in  a  position  to  make  a  considerable  saving  to 
buyers  who  deal  with  it  direct.  The  Noblett  com- 
pany, especially  known  for  its  careful  and  pains- 
taking work  in  the  manufacture  of  its  products, 
which  are  American  Bell  standard,  and  are  said 
to  be  the  best  that  time  and  money  can  produce, 
has  recently  increased  its  facilities  to  meet  the 
demand  for  its  products.  The  company  will  be 
pleased  to  receive  plans  and  specifications  from  In- 
dependent telephone  manufacturers,  exchanges  and 
others  in  need  of  this  class  of  goods. 


Western  Electric   Desk   and   Ceiling 
Fans. 

In  the  design  of  its  line  of  fan  motors  the  West- 
ern Electric  company  has  exercised  the  greatest 
care  to  bring  out  apparatus  that  shall  represent  the 
highest  stage  of  the  art,  both  electrically  and  me- 
chanically. The  motors  have  been  given  an  ar- 
tistic and  graceful  design,  their  appearance  being 
enhanced  by  a  high  finish.  Some  of  the  interesting 
features  entering  into  the  construction  of  the  West- 
ern Electric  fans  are  illustrated  by  the  accompany- 
ing pictures. 

In  Fig.  1  is  given  a  sectional  view  of  the  direct- 
current  desk-fan  motor,  showing  the  position  of  the 
various  parts.  The  self-aligning  bearings  (A)  have 
a  spherical  outer  surface.  The  gland  of  the  oil  cup 
(B)  containing  a  felt  w'ick,  passes  through  without 
touching  the  bearing  seat  and  fastens  into  the  jour- 
nal. The  gland  of  the  oil  cup  serves  at  the  same 
time  to  steady  the  journal,  while  leaving  it  perfectly 
free  to  move  in  any  direction.  The  oil  cup  is 
provided  with  a  large  oil  chamber,  which  is  filled 
with  heavy  cylinder  oil.  and  one  oiling  will,  under 
ordinarj^  conditions,  last  an  entire  season.  The 
wick  conducts  the  oil  in  sufficient  quantities  to 
insure  good  lubrication,  while,  on  the  other  hand, 
not  so  rapidly,  it  is  said,  asrto  cause  the  oil  to 
run  out  at  the  end  of  the  journal  and  drip  on  the 
desk  or  table  supporting  the  motor.  The  wick  is 
held  against  the  shaft  by  a  coiled  spring,  as  shown 
in  the  cut.  If  it  is  desired  for  any  reason  to  re- 
move the  journals,  it  may  be  done  by  unscrewing 
the  gland  of  the  oil  cup  after  the  cup  is  removed. 


upporlunity  for  the  journals  to  be  brought  into 
proper  alignment.  The  oil-cup  stem  is  fastened 
to  the  journal,  as  shown  by  (E). 

Below  the  upper  journal  is  a  small  oil  pan,  in- 
tended to  prevent  any  oil  that  may  run  from  the 
journal  getting  into  the  armature.  Immediately 
above  the  oil  pan  is  a  small  hole  through  the  shell 
of  the  shaft,  which  permits  the  oil  that  may  collect 
in  the  pan  to  run  through  the  hollow  shaft  to  the 
pan  below  on  the  top  of  the  switch  box  (Nj.  The 
upper  part  of  the  fan  hub  (L)  is  also  made  cup- 
shaped,  which  catches  any  oil  that  may  drip  from 
the  lower  bearing.  These  two  precautions  effectu- 
ally  prevent   any    oil    dripping   from    the    motor. 

The  armature  is  of  the  ironclad  type,  and  the 
brushes  are  of  specially  prepared  graphite.  The 
motors  are  all  capable  of  running  at  three  different 
speeds,  the  switch  (O)  mounted  on  a  porcelain  base 
being  used  as  a  speed  controller.  The  rheostat 
(D)  is  fastened  to  the  upper  bearing  bracket  {¥). 

The  I7o-vo!t  fan, made  to  run  three  in  serieson  500 
volts  up  to  550  volts,  has  a  speed  of  205  revolutions, 
and  is  not  equipped  with  a  regulating  switch.  The 
220  and  500-volt  motors  are  designed  to  be  con- 
nected directly  to  the  service  wire.  These  motors 
are  designed  for  continuous  service  at  any  6i  the 
three  speeds,  with  two  or  four  blades,  and  the 
motors  run  without  sparking  and  without  heating 
to  any  appreciable  extent.  The  standard  ceiling-fan 
motor  is  equipped  with  four  blades,  but  two  blades 
may  be  removed  from  the  hub  and  the  motor  op- 
erated with  two  blades,  if  desired.  The  fan  has  a 
sweep  of  60  inches  and  the  blades  are  8%  inches 
wide  across  the  face. 


WESTERN    ELECTRIC    DESK    AND    CEILING    FANS. 


George  H.  Robinson  &  Sons.  Laurel  Bloomery. 
Tenn.,  are  in  the  market  for  materials  and  equip- 
ment for  the  construction  of  five  miles  of  telephone 
line,  together  with  about  eight  instruments. 


when  the  journal  itself  can  be  easily  slid  out  of  the 
liearing. 

The  magnet  frame  is  a  drop  forging,  and  is  held 
to  the  base  by  a  slotted  bolt  (E).  The  armature 
is  of  the  ironclad  type,  which  protects  the  wires 
from  mechanical  injury. 

By  means  of  a  switch  (D)  the  motor  may  be  op- 
erated at  three  different  speeds,  the  position  that 
the  switch  must  occupy  for  any  speed  being  marked 
upon  the  base  of  the  motor,  as  shown  in  the  cut. 
The  rheostat  (C)  consists  of  a  porcelain  spool  upon 
which  is  wound  german-silver  wire.  All  switches 
are  mounted  upon  porcelain  bases.  The  220  and 
500-volt  motors  are  designed  to  be  connected  di- 
rectly to  the  service  wires,  no  series  resistance  be- 
ing placed  in  the  motor  to  cut  down  the  voltage. 
The  500-volt  motors  are  provided  with  an  added 
precaution  of  a  double-pole,  quick-break  switch 
placed  beneath  the  motor.  The  motors  are  de- 
signed for  continuous  running  at  any  of  the  three 
speeds  without  sparking  and  without  heating,  to 
any  appreciable   extent. 

Fig.  2  shows  a  sectional  view  of  the  company's 
standard  ceiling  fan  for  direct-current  circuits.  The 
self-aligning  bearings  (H)  are  similar  to  those 
used  in  the  desk-fan  motors.  The  screw  marked 
(I)  is  of  peculiar  shape,  and  projects  into  a  cup- 
shaped  recess  in  the  journal.  After  the  motor  has 
been  set  up  and  started  and  the  journals  brought 
to  perfect  alignment  with  the  shaft,  the  screw  (K). 
W'hich  has  a  sharp  point,  is  forced  into  the  journal. 
The  upper  journal  is  supported  in  a  similar  manner, 
the  centering  screws  being  placed  at  right  angles 
to   those  in   the  lower  bearing,  thus  giving  ample 


The  ceiling-fan  motors  are  each  provided  with  a 
cold-drawn,  hollow-steel  shaft,  through  which  an 
iron  pipe  (N)  runs,  which  contains  a  double-silk 
and  rubber-covered  cable  (C),  connecting  the  rheo- 
stat with  the  switch.  This  cable  also  contains  leads 
for  the  chandelier  lights.  When  a  fan  is  not  used 
with  the  chandelier  attachment  these  leads  are 
coiled  in  the  top  of  the  switch  box.  To  make  the 
chandelier  attachment,  the  small  screw  (R).  hold- 
ing the  rubber  switch  handle  to  the  switch  stem 
is  taken  out.  the  switch  box  cover  (Q)  is  then 
itnscrewed.  the  two  screws  which  hold  the  porce- 
lain base  in  the  switch  box  taken  out,  and  ready 
access  may  then  be  had  to  the  lead  wires  for  the 
lamps.  The  cable  (A)  has  three  leads  which  are 
connected  with  the  line  wires  inside  of  the  canopy. 

The  hanger  pipe,  which  is  fastened  to  the  motor 
casting,  is  covered  with  brass  tubing  of  rope  de- 
sign. The  motor  is  encased  in  an  ornamental  cov- 
ering, the  connections  at  the  ceiling  being  con- 
cealed by  a  canopy,  while  the  lower  part  of  the 
motor  is  made  of  a  fine  open-work  casing.  The 
motors  are  made  with  a  bright  or  dull  brass  finish, 
or  oxidized   copper,   as   desired. 


The  track  of  the  Buffalo,  Niagara  Falls  and 
Rochester  electric  railway  has  been  built  under  prac 
tically  the  same  specifications  as  would  apply  to  the 
roadway  of  heavy  steam  roads,  and  in  busy  times  it 
is  the  intention  of  the  company  to  run  trains  of  not 
less  than  20  cars  for  freight  trafl^c.  The  motors 
specified  arc  of  sufficient  power  to  haul  a  loaded 
train  of  this  length  at  a  speed  of  20  miles  an  hour. 
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Application   of   Mechanical    Draft  to 
Stationary  Boilers. 

By  Walter  B.  Snow. 

In  any  consideration  of  mechanical  draft,  com- 
parison must  naturally  be  made  between  the  chim- 
ney and  the  fan  blower  as  a  means  of  draft  produc- 
tion.. Inasmuch  as  the  steam  jet  usually  requires 
for  its  operation  from  five  to  10  limes  as  much 
>team  as  does  the  fan,  this  method  of  producmg 
draft  does  not  properly  enter  the  discussion. 

The  chimney,  because  of  its  method  of  operation, 
is  of  necessity  an  exceedingly  inetficient  device  for 
moving  air,  for  a  relatively  high  temperature  of  the 
line  gases  is  absolutely  essential  to  its  action.  As 
a  result,  from  20  to  40  per  cent,  of  the  heat  of 
the  fuel  is  dissipated  in  the  atmosphere  without 
further  useful  effect.  This  is  by  far  the  greatest 
waste  occurring  in  modern  boiler  practice.  Any  at- 
tempt to  utilize  a  portion  of  this  waste  heat  neces- 
sarily reduces  the  temperature  and  lessens  the  draft, 
which,  in  the  case  of  a  chitniiey,  can  only  be  made 
good  by  increasing  its  height.  .\  chimney  100  feet 
iiigh  with  external  air  at  bo  degrees  and  internal 
gases  at  500  degrees  will  produce  an  unbalanced 
pressure  of  about  0.65  of  an  inch.  If  the  tempera- 
ture of  the  gases  be  lowered  to  300  degrees  a  chim- 
ney about  150  feet  in  height  will  be  required  to 
produce  the  same  intensity,  while  for  a  temperature 
as  low  as  200  degrees  the  chimney  will  have  to  be 
about  240   feet   high. 

With  the  low  chimney  effective  utilization  of  the 
heat  of  the  waste  gases  is  therefore  impossible,  for 
in  order  to  maintain  the  draft  they  must  of  neces- 
sity pass  away  at  relatively  high  temperature.  A 
high  chimney  on  the  other  hand  entails  considerable 
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expense  and  even  then  continues  to  employ  the  heat 
wastefully. 

As  compared  with  this  wasteful  process  of  air 
movement  a  fan  calls  for  an  e.xpenditure  of  only 
;ibout  one-seventy-fifth  of  the  heat  required  by  the 
•  jrdinary  chimney  to  produce  the  same  results.  Or 
in  other  words  practically  all  of  the  heat  of  the 
waste  gases  is  rendered  available  for  utilization  ami 
it  only  remains  to  provide  the  necessary  means  for 
abstracting  the  heat.  For  effective  working  the  in- 
itial temperature  of  these  gases  must  be  approxi- 
mately 75  degrees  above  the  temperature  of  the 
Nleani  within  the  boiler.  Between  this  point  and 
the  atmospheric  temperature  is  marked  the  range 
through  which  the  heat  abstracted  may  be  effective. 

The  fuel  economizer  is  now  well  established  as  an 
effective  means  of  transferring  the  heat  from  the 
gases  to  the  water  fed  to  the  boiler.  It  naturally 
shows  the  highest  efficiency  when  the  initial  tem- 
perature of  the  gases  is  excessive,  that  of  the  water 
entering  the  economizer  is  low  and  the  fuel  is  high 
priced.  The  temperature  of  the  gases  necessary  to 
produce  the  requisite  draft  with  a  chimney  evi- 
ilently  marks  the  limit  to  which  they  may  be  cooled 
by  the  economizer.  With  a  fan,  however,  the  in- 
tensity of  the  draft  is  practically  independent  of  the 
temperature  of  the  gases,  and  in  point  of  fact  when 
a  fan  is  applied  upon  the  induced  principle,  a  de- 
crease in  the  temperature  actually  increases  the  in- 
tensity of  the  draft  produced  at  a  given  speed.  It 
IS  here,  therefore,  that  the  fan  shows  its  funda- 
iiu-nt.nl  ndvanta.E^e  over  the  chimney,  in  that  it  ren- 


ders available   for   utilization   practically   all   of   the 
waste  heat. 

Reports  of  tests  made  by  William  K.  Roney  in 
plants  equipped  with  fuel  economizers  and  mechani- 
cal-draft apparatus  in  place  of  a  chimney  show  an 
average  saving  of  about  15  per  cent,  resulting  from 
the  introduction  of  this  combination. 

Another  means  of  utilizing  the  heat  of  the  flue 
gas  is  by  air  heaters  or  heat  abstracters.  In 
1S81-82  John  C.  Hoadlcy  carried  on  at  the  Pacific 
Mills,  Lawrence,  Mass.,  an  e-xhaustive  series  of 
tests  of  the  Marland  apparatus  so  arranged  above 
the  boiler  that  the  gases  drawn  therefrom  by  means 
of  a  blower  served  to  heat  the  incoming  air  before 
it  entered  the  ash  pit.  The  result  was  an  increase 
of  about  300  degrees  in  the  temperature  of  the  air 
so  admitted  and  an  opportunity  for  perfect  control 
over  its  volume  and  pressure  independently  of  at- 
mospheric conditions. 

A  maximum  boiler  efficiency  of  nearly  90  per 
cent,  was  thus  secured,  while  the  steam  required  to 
drive  the  blower  with  a  reasonably  good  en  Tine 
was  stated  to  be  only  one  per  cent,  of  that  t  n- 
erated  by  its  use.  Although  certain  features  of  t:  is 
particular  apparatus  militated  against  its  gener.  I 
use,  other  devices,  such  as  those  applied  to  marii  e 
boilers  by  Ellis  &  Eaves  and  by  Howden,  have 
shown    satisfactory   economical    results. 

Evidently  there  are  limits  to  such  attempts  at 
saving,  for  they  can  hardly  be  seriously  considered 
in  small  plants,  but  the  field  is  invitingly  open  for 
further  economical  advancement  along  these  lines. 
In  the  primary  introduction  of  mechanical  draft 
as  a  substitute  for  the  chimney,  first  consideration 
is  of  course  to  be  given  to  the  relative  costs  of  the 
two  devices  and  to  the  expense  of  their  main- 
tenance and  operation.  From 
comparison  of  a  considerable 
number  of  plants  differing 
widely  in  character  and  capac- 
ity it  appears  that  under  ordi- 
nary conditions  a  single 
forced-draft  fan  with  direct- 
connected  engine  and  short 
stack  can  be  installed  for  less 
than  20  per  cent,  of  the  cost 
of  a  brick  chimney;  a  single 
induced-draft  fan  with  direct- 
connected  engine  and  short 
stack  will  cost  less  than  30 
per  cent,  of  a  chimney,  and 
that  a  duplex  induced-draft 
apparatus  consisting  of  two 
fans  with  direct-connected  en- 
gines, inlet  and  outlet  connec- 
tions and  short  stack  will  cost 
but  little  more  than  '40  per 
cent,  of  a  chimney.  The  latter 
arrangement  is  only  employed 
where,  as  in  the  case  of  an 
electric-lighting  plant,  it  is  the 
practice  to  introduce  relay 
units. 
Of  course  the  height  of  the  delivery  stack  must 
depend  upon  the  elevation  of  the  surrounding  build- 
ings. Where  tall  buildings  are  not  adjacent  and  the 
boiler  house  is  of  moderate  height,  the  smoke  pipe 
need  pass  only  just  above  the  roof.  This  is  in  fact 
the  customary  practice.  But  where  the  smoke  must 
be  discharged  near  to  other  buildings,  it  is  obvious 
that  the  delivery  pipe  must  be  carried  above  their 
root  line.  Owing  however  to  the  positive  action 
of  such  a  fan,  the  area  of  the  stack  may  be  materially 
ess  than  would  be  required  with  natural  draft. 

The  cost  for  maintaining  a  mechanical-draft  ap- 
paratus depends  to  a  certain  extent  upon  the 
method  of  application.  If  applied  to  force  air  to 
the  ash  pits  it  will  operate  at  moderate  speed,  will 
handle  only  cool  air  and  will  certainly  have  as  long 
a  life  of  service  as  the  usual  boiler  fixtures  and  at- 
tachments. If  employed  to  exhaust  the  gases  from 
the  boilers,  it  will  be  subjected  to  temperatures 
ranging  up  to  perhaps  600  degrees.  Disregarding 
leakage,  the  capacity  will  have  to  be  greater  in  pro- 
portion to  the  increased  temperature  and  decreased 
density  of  the  gases,  and  the  circumferential  speed 
will  have  to  be  higher  to  produce  the  same  intensity 
of  draft.  Within  the  ordinary  range  of  tempera- 
lures  the  constituent  gases,  which  are  of  necessity 
dry.  have  no  deleterious  effect  upon  the  steel  plate 
of  W'hich  the  fan  is  constructed.  Overheating  of 
shaft  bearings  is  avoided  by  passing  water  through 
chambers  provided  in  the  boxes.  The  conditions, 
so  far  as  they  affect  the  life  of  the  fan,  are  therefore 
practically  no  more  adverse  than  in  the  case  of  a 
forced-draft  installation.  As  evidencing?  the  dura- 
bility of  a  fan  operated  under  these  conditions  it 
may  be  stated  that  in  1892  Cheney  Bros,  of  South 
Manchester,  Conn.,  installed  in  connection  with  a 
plant  of  1,000  horsepower  an  induced-draft  fan  for 
taking  care  of  additional  boilers  and  economizers, 
the  chimney  being  of  insufficient  capacity  to  do  the 
work.  A  recent  report  indicates  that  this  fan  shows 
no  effects  of  wear  and  that  there  is  no  evidence  but 
that  it  will  last  for  a  long  time. 

The  expense  of  operation  depends  of  course  upon 
the  disposition  of  the  exhaust  from  the  fan  engine. 
If  this  is  utilized  as  it  should  be  in  any  well-planned 
plant  the  cost  of  draft  production  becomes  almost 
infinitesimal.  If,  however,  the  exhaust  must  be  dis- 
charged to  the  atmosphere  the  actual  expense  for 
ripcration,  as  measured  by  the  proportion  of  steam 
so  used,  compared  with  that  generated,  ranges  from 
nne-half  to  two  per  cent,  in  plants  of  reasonable 
size  up  to  perhaps  three  or  four  per  cent,  in  small 


plants.  It  may  be  readily  shown  that  with  ihe 
smaller  amount  the  annual  fuel  expense  for  operat- 
ing the  fan  will  be  materially  less  than  the  fi.xed 
charges  on  the  additional  cost  of  a  brick  chimney 
to  produce  the  same  results.  Any  great  expenditure 
for  operation  is  almost  universally  offset  by  in- 
creased efficiency  of  combustion  and  decreased  cost 
of  fuel.  It  is  evident  that  mechanical  draft  may  be 
introduced  either  as  a  substitute  for,  or  as  an  au.x- 
iliary  to,  a  chimney,  and  furthermore  that  it  may 
be  installed  for  operation  on  either  the  forced  or 
the   induced  principle,   as  may   be  desired. 

Wherever  the  fan  is  the  sole  reliance  for  draft 
production  it  is  of  course  necessary  that  it  should 
be  provided  with  an  independent  engine,  usually 
direct-connected,  so  that  it  may  be  operated  as  soon 
as  steam  is  raised  in  the  boiler.  The  height  of  even 
a  small  stack  is  sufficient  to  start  the  fire,  while  the 
fan  begins  to  operate  as  soon  as  a  few  pounds'  pres- 
sure is  attained.  Inasmuch  as  the  power  necessary 
to  drive  a  fan  varies  as  the  cube  of  the  speed,  it  is 
evident  the  power  required  per  revolution  at  one- 
fourth  speed  is  only  one-sixteenth  of  that  required 
at  full  speed,  while  with  one-fourth  of  the  power  per 
revolution  the  fan  may  be  run  at  one-half  speed. 
There  is  therefore  no  difficulty  in  raising  steam 
without  a  chimney  if  the  independent  engine  is 
provided. 

The  installation  of  an  economizer  frequently  in- 
troduces such  resistances  that  a  chimney  capable  of 
producing  the  draft  without  the  economizer  be- 
comes insufficient  when  the  gases  are  lowered  in 
temperature  and  the  increased  resistances  are  in- 
troduced. Such  was  the  case  at  the  Talbot  Mills. 
North  Billerica,  Mass.  In  order  to  utilize  the 
economizer  and  the  existing  flue  connection,  and 
at  the  same  time  meet  the  requirements  of  an  in- 
creased boiler  plant,  an  induced-draft  fan,  as  illus- 
trated in  the  accompanying  drawing,  was  installed 
by  the  B.  F.  Sturtevant  company  of  Boston,  Mass. 
Before  the  fan  was  introduced  the  gases  passed 
with  considerable  difficulty  from  left  to  right 
through  the  flue  (A)  and  thence  downward  and 
through  a  fuel  economizer  situated  to  the  right  of 
(B),  but  not  shown.  From  this  they  passed  through 
the  opening  (D)  to  the  discharge  flue  (H).  When 
the  economizer  was  thrown  out  of  service  the 
damper  (G)  was  swung  over  to  the  right  and  the 
gases  passed  from  (A)  on  the  left  directly  to  the 
discharge  flue  (H).  The  introduction  of  the  fan 
made  possible  the  continuous  action  of  the  econo- 
mizer with  increased  efficiency,  and  the  operation 
of  a  larger  number  of  boilers,  and  also  made  it 
feasible  to  secure  combinations  as  follows:  The 
gases  may  pass  as  before  from  (A)  through  the 
economizer  and  the  opening  (D),  whence  they  may 
enter  the  fan,  which  creates  the  necessary  intensity 
of  draft  to  overcome  the  resistances,  and  discharges 
the  gases  directly  upward  into  the  flue  (H).  In 
case  the  economizer  is  thrown  out  of  service  the 
butterfly  damper  (B)  can  be  closed,  the  swing 
damper  (C)  raised  so  as  to  leave  clear  the  opening 
beneath  it  and  the  gases  allowed  to  pass  directly 
downward  into  the  chamber  below,  thence  through 
the  fan  up  into  flue  (H);  or  the  fan  may  be  stopped 
and  the  gases  may  pass  through  economizer,  open- 
ing (D),  and  through  the  fan  to  the  flue  (H),  but  of 
course  with  much  decreased  intensity  of  draft;  or 
when  they  pass  directly  from  (A)  to  (H)  the  damper 
(G)  having  been  properly  adjusted.  Had  the  fan 
not  been  installed  neither  the  economizer  nor  the 
extra  boilers  could  have  been  successfully  operated 
with  the  existing  chimney,  and  to  secure  their 
proper  efficiency  a  new  chimney  would  have  been 
required.  In  this  instance  the  fan  is  driven  by  a 
direct-connected,  horizontal  engine  with  the  shaft 
extending  through  the  fan  and  a  portion  of  the 
chamber,  at  the  outside  of  which  it  is  supported  in 
a  water-cooled  box. 

All  types  of  engine-driven  fans  can  be  readily 
controlled  by  the  steam  pressure  through  the 
medium  of  a  special  regulating  valve,  or  a  combina- 
tion of  damper  regulator  and  lever  valve.  A  very 
slight  rise  or  fall  in  the  steam  pressure  actuates  the 
valve  and  greatly  decreases  or  increases  the  amount 
of  steam  admitted  to  the  engine.  The  steam  pres- 
sure can  thus  be  automatically  maintained  withiti  a 
pound  above  or  below  the  normal  while  the  fan  in- 
stantly responds  to  changes  in  conditions  and  par- 
ticularly to  sudden  demands  for  more  steam.  This 
feature  of  flexibility  and  of  ready  response  is  al- 
most invaluable  in  plants  where  there  are  great 
fluctuations  in  the  steam  requirements,  such  for 
instance  as'  in  dye  houses  and  bleacheries.  Higher 
fan  speed  not  only  increases  the  air  volume  but 
coincidently  increases  the  intensity  of  the  draft 
which,  of  course,  facilitates  the  ready  passage  of 
larger  volumes  at  higher  velocity. 

Surplus  capacity  can  be  more  readily  and  econom- 
ically provided  in  the  fan  than  in  the  boiler  That 
is  to  say,  within  the  limits  it  costs  far  less  to 
install  a  fan  of  sufficient  capacity  to  force  1,000 
horsepower  of  boilers  to  an  output  of  2,000  horse- 
power to  meet  sudden  or  temporary  demands  than 
it  does  to  provide  a  like  surplus  in  boiler  capacity. 
The  fan  thus  finds  special  opportunities  for  service 
in  connection  with  mills  which  are  usually  operated 
by  waterpower  but  which  of  necessity  must  install 
steam  plants  to  meet  possible  contingencies  of  low 
water.  Inasmuch  as  such  a  plant  is  likely  to  be 
operated  for  only  a  portion  of  the  year  it  is  war- 
rantable to  force  it  and  thus  operate  it  under  some- 
what less  economical  conditions  than  could  be  ob- 
tained if  a  much  more  expensive  equipment  was  in- 
stalled to  secure  a  higher  efficiency. 


I'ebniarv    lO,    1901 


WESTERN    ELECTRICIAN 


119 


In  the  case  of  sudden  accident,  like  the  destruc- 
lion  of  a  chimney,  the  fan,  which  can  be  built  and 
■-hipped  on  short  notice,  may  perform  even  a  tem- 
porary service  of  great  value  during  the  erection  of 
a  new  chimney.  Experience  with  the  fan  is  how- 
ever likely  to  result  in  doing  away  with  a  chimney 
altogether. 

The  largest  item  of  operating  expense  being  the 
fuel,  it  is  natural  that  in  a  boiler  plant  special  at- 
tention should  be  given  to  the  reduction  of  this 
item.  It  is  manifest  that  low-grade  fuels  are  almost 
invariably  more  finely  divided  and  require  greater 
draft  pressure  than  those  of  better  quality.  With 
the  customary  height  of  chimney,  ranging  from,  say, 
100  to  150  feet,  and  particularly  with  economizers, 
it  is  difficult  to  produce  sufficient  intensity  of  draft 
to  burn  fuel  of  this  character.  For  the  burning  of 
No.  2  or  3  buckwheat  coal  at  a  very  moderate  rate 
of  combustion,  that  is,  less  than  15  pounds  per 
square  foot  of  grate,  a  draft  of  five-eighths  inch  to 
more  than  one  inch  of  water  is  required.  The  theo- 
retical height  of  a  chimney  to  produce  the  latter  in- 
tensity' with  external  air  at  60  degrees  and  gases 
leaving  an  economizer  at,  say.  350  degrees,  is  very 
nearly  200  feet.  The  fan.  introduced  either  for  forced 


recent  remarkable  increase  in  the  adoption  of  this 
method  of  draft  production  is  far  better  evidence 
that  any  personal  prophecy  of  the  fact  that  mechan- 
ical draft  will  occupy  a  most  important  position  in 
the  boiler  plant   of  the  future. 


Falcon  Arc  Lamps. 

To  satisfy  the  increased  demand  for  Falcon  arc 
lamps,  the  Falcon  Electric  Manufacturing  company 
of  New  York  city  during  the  last  few  weeks  has 
added  several  new  designs  of  arc  lamps  to  its  line, 
two  of  which  are  illustrated  herewith.  Lamp  No. 
looi.  shown  in  Fig.  i.  is  a  black  lamp,  with  opal 
reflector,  for  interior  lighting,  while  lamp  No.  1003 
(Fig.  2)  is  a  brass  lamp,  intended  for  outdoor  use. 
Both  lamps,  as  can  be  seen  from  the  cuts,  are 
equipped  with  reflectors  so  as  to  direct  as  much 
light  as  possible  to  the  Ifoor  or  ground  where  it 
is  required.  Besides  these  two  designs  and  the 
designs  Nos.  icoo  and  loio,  which  have  been  man- 
ufactured by  the  company  for  some  time,  the  brass 
lamp  can  be  furnished  with  an  opal  reflector,  and 
the  black  lamp  with  a  metal  reflector.  The  mech- 
anism   of  t-ilj   these  lamps  is  identical.     Its  extreme 
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"ir  induced  draft,  readily  creates  this  intensity  while 
uperating  at  moderate  speed.  This  speed  may  be 
jutomatically  regulated  to  the  exact  requirements 
of  the  fuel. 

Inasmuch  as  the  average  height  of  chimney  prac- 
tically determines  the  relation  between  the  rate  of 
combustion  and  the  quality  of  the  fuel  which  may 
be  burned,  it  indirectly  establishes  the  proportions 
of  the  boiler.  An  increased  rate  of  combustion 
necessitates  a  deeper  fire  and  more  intense  draft 
which  the  chimney  may  be  unable  to  produce  but 
which  may  be  readily  created  by. means  of  a  fan. 
Each  particle  of  air,  in  passing  upward  through 
the  deeper  bed  of  fuel,  under  this  more  intense 
draft,  thus  has  better  opportunity  for  parting  with 
its  oxygen  and  therefore  produces  more  effective 
combustion.  Principally  for  this  reason  plants 
operated  by  mechanical  draft  have  been  forced  far 
beyond  the  boiler  rating  without  showing  material 
loss  of  efficiency. 

As  this  system  of  draft  production  becomes  more 
generallj'  introduced  we  may  therefore  look  to  cer- 
tain changes  in  boiler  design  which  will  more  ef- 
fectively meet  the  conditions  of  high  furnace  tem- 
peratures with  decreased  air  supply.  The  economy 
in  fuel  resulting  from  the  introduction  of  mechanical 
draft  is  of  necessity  relative,  for  it  depends  largely 
upon  the  quantity  of  fuel  which  it  was  possible  to 
burn  before  this  method  was  installed.  Thus,  for 
instance,  in  the  1,000-horsepower  boiler  plant  of  the 
United  States  Cotton  company  at  Central  Falls. 
R.  I.,  it  was  necessary  to  burn  Cumberland  coal 
costing  $4  per  ton  when  chimney  draft  was  used. 
The  introduction  of  a  forced-draft  system  costing 
less  than  $600  made  possible  the  reduction  in  quality 
and  price  of  fuel  to  a  mixture  of  about  70  to  T^ 
per  cent  of  No.  2  buckwheat,  20  to  25  per  cent,  of 
yard  screenings  and  five  to  10  per  cent,  of  Cumber- 
land, costing  $2.62  per  ton.  The  result  in  annual 
saving  was  about  $6,500.  Of  course,  such  compari- 
sons are  largely  affected  by  geographical  location 
and  the  possibility  of  securing  low-grade  fuel.  But 
it  is  evident  that  mechanical  draft  may  be  em- 
ployed to  burn  almost  any  grade  that  it  is  practica- 
ble to  employ. 

Mechanical  draft  has  thus  been  shown  to  cost  far 
less  for  installation  than  the  chimney,  to  be  essen- 
tial to  the  most  complete  utilization  of  the  waste 
heat  of  the  flue  gases,  to  be  capabale  of  burning 
low-grade  fuels  and  decreasing  the  fuel  cost,  be 
able  to  meet  readily  sudden  and  excessive  demands 
for  more  steam,  to  be  flexible  in  its  character,  en- 
tirely  independent  of  atmospheric  changes,  and 
capable  of  adaptation  to  almost  all  conditions 
whether  as  a  substitute  for.  or  an  auxiliary  to.  a 
chimney.  It  is  manifest  that  it  may  be  installed 
either  on  the  forced  or  induced  principle  as  re- 
quired, and  that  it  may  be  automatically  controlled 
so  as   to   maintain  constant   steam   pressure.     The 


simplicity  and  the  method  of  making  the  joints  of 
its  moving  parts  insure  reliability,  and  therefore  re- 
sult in  very -close  regulation  and  steadiness  of  light. 
The  Falcon  arc  lamps  are  manufactured  at  present 
for  ail  constant-potential,  direct-current  circuits. 
and  prompt  shipments  from  stock  can  be  made. 
They  are  broadly  covered  by  "the  Marks'  enclosed- 
arc-lamp  patents,  and  are  fully  guaranteed  against 
infringements.  Bulletin  No.  7,  just  issued  by  the 
Falcon  company,  describes  all  the  various  designs 
of  the  company's  arc  lamps,  and  upon  application  a 
copy  will  be  mailed  to  any  intending  purchaser. 


Patent  Office  Requirements. 

The  Patent  Office  examiners  frequently  find  it 
necessary  to  call  the  attention  of  intending  pat- 
entees to  existing  rules  of  the  office  and  to  changes 
that  may  be  made  in  the  same  from  time  to  time, 
in  order  that  work  may  be  expedited  as  much  as 
possible. 

It  must  not  be  forgotten  that  specifications  and 
claims  should.be  either  written  or  printed  on  but 
one  side  of  the  paper,  legal-cap.  line-numbered 
paper  being  preferred,  and  a  wide  margin  must 
always  be  reserved  on  the  left  side  of  each  page. 

If  amendments  are  to  be  made,  the  exact  word 
or  words  to  be  stricken  out  or  inserted  in  the  ap- 
plication must  be  specified,  and  the  precise  point 
indicated  where  the  erasure  or  insertion  is  to  be 
made.  Amendments  must  be  on  separate  sheets 
of   paper. 

Erasures,  additions,  insertions  or  mutilations  of 
papers  and  records  mtist  never  be  made  by  the 
applicant. 

When  an  amendatory  clause  is  to  be  amended,  it 
must  be  wholly  rewritten;  if  the  amendments  render 
the  case  difficult  to  consider  or  to  arrange  for 
printing  or  copying,  the  examiner  or  commissioner 
may  require  the  entire  specification  to  be  rewritten. 

In  the  matter  of  drawings,  no  alterations  or 
erasures  are  permitted  on  the  part  of  the  applicant 
or  any  person  acting  for  him.  except  where  a  blue- 
print-or  photographic  copy  has  been  filed.  When 
the  examiner  makes  a  requirement  for  a  change  in 
the  original  drawing  and  no  blueprints  or  other 
drawings  have  been  filed  by  the  applicant,  the  office 
will  make  the  copy  without  charge  and  the  applicant 
may  make  the  required  alteration  under  the  direc- 
tion of  the  examiner,  or  it  will  be  done  at  the  office 
at  the  expense   of  the  applicant. 

Applicants  are  expected  to  furnish  with  their 
originals  a  blueprint  or  other  photographic  copy  of 
all  drawings  forming  a  part  of  that  application,  the 
same  to  be  made  a  permanent  part  of  the  record. 
or.  upon  the  request  of  the  applicant,  the  office  will 
make  such  blueprints  at  a  cost  of  five  cents  each  to 
the    applicant. 


Street-railway  Matters  in    the   Chicago 
City  Council. 

Several  matters  in  connection  with  street  railways 
were  brought  up  at  the  regular  meeting  of  the  City 
Council  of  Chicago  on  the  evening  of  February 
I  ith.  An  ordinance  granting  a  franchise  to  the 
Chicago  City  Railway  company  to  operate  a  branch 
Ime  in  Center  avenue  from  Sixty-third  street  to 
Seventy-fifth  street  was  passed.  The  order  com- 
pelling the  stopping  of  street  cars  at  street  in- 
tersections, when  signaled,  was  killed.  An  ordi- 
nance to  force  teamsters  to  turn  out  of  the  tracks 
for  cars  was  sent  to  the  judiciary  committee.  An 
order  to  repeal  the  ordinance  of  the  Chicago  Pas- 
-senger  Traction  company,  which  was  granted  in 
1895  for  a  street  railway  in-  Fullerton,  Central  and 
Maynard  avenues  and  Tanner  road,  because  of  fail- 
ure to  comply  with  the  terms  of  the  franchise,  was 
sent  to  the  judiciary  committee.  An  order  was 
passed  for.  the  corporation  counsel  to  investigate 
and  to  compel  the  Union  Traction  company  to  run 
cars  according  to  schedule  in  West  Twenty-sixth 
street  and  in  West  Thirt3^-first  street,  in  the  Thirty- 
fifth  Ward,  and  to  run  cars  in  West  Harrison  street 
west  of  Forty-eighth  avenue,  and  to  clear  the 
tracks  of  snow. 


What  Professor  Slaby  Says. 

The  daily  newspapers  have  the  following  ncw> 
from  Berlin:  "Prof.  A.  Slaby.  of  the  Berlin  Tech 
nische  Hochschule.  in  the  course  of  a  remarkable 
interview  on  'The  Coming  Electrical  Revolution." 
w^hich  is  to  appear  in  the  forthcoming  number  of 
a  new  technical  periodical,  asserts  that  his  recent 
invention,  multiplex  wireless  telegraphy,  will  pro- 
duce a  great  transformation  in  existing  methods. 
Tt  will  be  possible,  he  declares,  to  apply  the  princi- 
ple to  submarine  cables  in  such  a  way  as  to  send 
hundreds,  and  even  thousands,  of  messages  simul- 
taneously on  the  same  wire,  thus  enormously 
cheapening  rates.  Professor  Slaby  believes  that  the 
problem  of  direct  production  of  electricity  from 
coal  will  be  solved.  Germany,  he  predicts,  will  be 
the  foremost  nation  of  the  twentieth  century  in' 
technical  production,  and  electricity  will  be  the  poor 
man's  source  of  power  and  light.  He  is  confident 
of  the  success  of  the  electrical  express  locomotives 
now  being  constructed  in  Berlin  for  a  speed  of  200 
kilometers  an  hour."   * 


Proposed 


Combination 
Trade. 


in     the     Steel 


The  announcement  that  Andrew  Carnegie  has 
given  an  option  on  his  holdings  of  stock  in  the  Car- 
negie Steel  company  to  J.  Pierpont  Morgan  chroni- 
cles the  most  important  step  in  the  negotiation  which 
may  result  in  the  formation  of  the  largest  corpo- 
ration in  the  country.  Mr.  Carnegie  holds  about 
54  per  cent,  of  the  $160,000,000  outstanding  stock 
of  the  Carnegie  company,  and  it  is  stated  that  for  this 
he  will  receive  about  $87,000,000  in  securities  and 
cash.  He  will  retain  his  holdings  of  the  bonds  of 
the  Carnegie  compan3^  the  interest  on  which  will 
be  guaranteed  by  the  new  company.  The  total 
amount  of  these  now  outstanding  is  $160,000,000. 
bearing  five  per  cent,  interest,  of  which  Mr.  Car- 
negie holds  about  $100,000,000.  The  properties 
mentioned  as  likely  to  be  consolidated  are  the  Car- 
negie Steel  compan3^  the  Federal  Steel  company', 
the  National  Steel  company  and  the  American  Steel 
and  Wire  company. 


Michigan  Labor  Statistics, 

In  a  recent  report  of  the  Bureau  of  Labor  and 
Industrial  Statistics  of  Michigan,  presented  by  Jo- 
seph L.  Cox,  commissioner,  four  pages  are  devoted 
to  electric  railways.  A  canvass  of  1,021  of  the  em- 
ployes showed  that  the  average  daily  wages  of  the 
men  during  iSgp  ranged  from  $2.48  for  superin- 
tendents and  $2.08  for  electricians  to  $1.36  for  line- 
men and  $1.06  for  assistant  engineers.  Nearly  all 
the  employes  received  extra  pay  for  overtime. 
They  averaged  nearly  30  days'  work  each  month. 
and  worked,  on  an  average,  it. 8  months  during  the 
year.  Forty  employes  reported  increased  wages. 
the  increase  averaging  14  per  cent.  Forty-seven 
per  cent,  reported  that  they  were  able  to  save 
something  from  their  earnings.  Those  who  rented 
homes  paid  an  average  monthly  rental  of  $7.98. 
The  report  also  showed  that  the  average  daily  wages 
of  electricians  in  the  general  labor  canvass  was 
$3.12,  the  largest  daily  wages  paid  to  any  of  the 
male    employes   whose    conditions   were   canvassed. 


Space  Telegraphy  for  200  Miles. 

Professor  J.  A.  Fleming,  in  a  lecture  at  Liver- 
pool recently,  announced  that  Marconi  had  suc- 
ceeded in  sending  messages  between  St.  Catherines, 
on  the  Isle  of  Wight,  and  Lizard  Head,  a  distance 
of  200  miles.  The  transmission  is  practically  over 
water  for  the  entire  distance,  and  it  is  said  that 
perfect  communication  has  been  established  be- 
tween the  two  points.  This  is  the  longest  trans- 
mission recorded  so  far,  and  constitutes  a  consid- 
erable step  in  advance  of  the  long  Hawaiian  line 
recently  put  in  operation. 
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New  York  Noces. 

New  York.  February  9. — The  Merchants'  Associa- 
lion  of  New  York  is  preparing,  through  its  counsel, 
a  bill  for  the  construction  of  pipe  galleries  in  the 
rapid-transit  subway.  The  association  is  acting  in 
conjunction  with  several   other  organizations. 

The  Fortifications  bill,  as  reported  to  the  House 
of  Representatives  at  Washington,  carries  $7,227.- 
461.  of  w^hich  $150,000  is  for  electric  searchlights  for 
New  Y'ork  harbor.  Forts  Watlsworth  and  Newton 
arc  to  have  seven  battery  lights,  a  detecting  light 
and  an  extra  power  light,  the  system  to  cost  $35,000. 
Six  battery  lights  arc  planned  for  Fort  Hamilton, 
one  detecting  light  and  one  extra  power  light,  at 
an  expense  of  $25,000.  For  Fort  Hancock  seven 
battery  lights  are  planned,  one  detecting  light  and 
one  extra  power  light,  at  a  cost  of  $25,000.  Three 
battery  lights,  one  detecting  light  and  one  extra 
power  light,  for  $15,000.  are  planned  for  Norton's 
Point,  while  two  battery  lights  and  one  detecting 
Hgbt  are  to  be  installed  at  Ward   Point  for  $10,000. 

At  a  meeting  of  the  governors  of  the  Automobile 
Club  of  America  recently  it  was  decided  to  open 
I  he  new  clnbrooms  in  the  Plaza  Bank  building  on 
February  i6th.  Resolutions  were  adopted  to  pre 
vent  members  of  the  club  from  driving  their  ma- 
t-hines  at  excessive  speeds. 

The  car  barn  of  the  Brooklyn  Raoid  Transit 
(iinipany  in  Flatbush  was  destroyed  by  fire  on  Feb- 
uiarv  8th,  together  with  50  of  the  cars  stored  there. 
The  loss  was  estimated  at  $250,000.  and  the  barn 
will  not  be  rebuilt. 

A  bill  is  to  be  introduced  in  the  Legislature  pro- 
\  iding  that  the  railway  companies  of  Brooklyn  may 
i-nllect  only  two  cents  from  passengers  who  are 
not  provided 'with  scats,  an  additional  three  cents 
10  be  collected  when  the  passenger  is  seated.  It 
fnrlher  gives  passengers  the  privilege  of  choosing 
whether   or  not  they  will  accept  seats. 

The  Times  is  authority  for  the  statement  that 
negotiations  are  in  progress  for  the  leasing  of  the 
Manhattan  elevated  road  by  the  New  York  Central. 
TMul  that  negotiations  between  the  Manhattan  and 
Metropolitan  interests  have  been   dropped. 

.\bout  40  of  the  New  York  alumni  of  the  Mas- 
•iaciuisetts  Institute  of  Technology  had  dinner^  at 
ibe  .\rts  Club  in  New  York  city  on  the  evening 
■of  February  9th.  The  board  of  management  of  the 
dull  for  the  ensuing  year  was  elected  as  follows: 
Alexander  Rice  McKim.  secretary-treasurer;  C.  D. 
Pollock.  H.  D.  Hibbard,  Charles  A.  Meade  and 
.\zel  Ames,  Jr..  executive  committee.  C.  A.  Meade 
acted  as  toastmaster.  Prof.  William  T.  Sedgewick. 
an  expert  on  typhoid,  spoke  on  technical  educati,on, 
and  Prof.  Michael  I.  Pupin  gave  some  interesting 
details  about  his  invention  of  the  submarine  tele- 
phone. 

The  Metropolitan  Street  Railway  company  has 
consented  to  the  removal  of  the  outer  tracks  on 
Amsterdam  avenue,  thus  settling  a  controversy  be- 
tween it  and  the  property  owners  which  was  begun 
three  years  ago.  For  10  years  there  have  been 
four  tracks  on  the  street,  and  now  that  all  four 
have  come  under  the  Metropolitan  management  no 
opposition  will  be  presented  to  their  removal. 

The  New  York  Central  is  experimenting  with 
compressed-air  locomotives,  with  a  view  to  ob- 
taining a  motive  power  for  use  in  its  underground 
'Station,  which  is  to  be  built  to  afford  connections 
between  the  suburban  trains  and  the  rapid-transit 
lunnel.  The  experiments  are  being  carried  on  at 
Rome.  N.  Y.  M.   L.   G. 


New  England    News. 

l'.o>ion.  February  g. — The  abolition  of  the  horse- 
car  line  in  Marlboro  street.  Boston,  the  heart  of 
the  fashionable  Back  Bay  district,  where  the  advent 
of  the  trolley  car  has  been  successfully  opposed 
for  a  number  of  years,  has  given  great  impetus 
to  tfic  electric  omnibus  line  recently  established, 
and.  in  spite  of  the  lo-cent  fare  charged,  the  pat- 
nmagc  of  the  new  company  is  of  gratifying  pro- 
portions. 

Two  petitions  for  time  extensions  from  railway 
companies  have  been  presented  to  the  Massachu 
sttls  Legislature  at  this  session.  One  was  from 
the  Boston  Elevated,  which  wants  six  months 
longer  in  which  to  finish  its  overhead  structure. 
The  other  is  from  E.  Moody  Boynton.  who  asks 
for  an  extension  until  190.3  of  the  time  for  construc- 
tion of  his  much-talked-of  "bicycle"  road  from 
Boston  to  Fall  River.  The  system  has  a  single 
surface,  or  under,  rail,  and  theoretically  it  should 
permit  of  a  speed  of  about  too  miles  an  hour.  Thr 
New  York,  New  Haven  and  Hartford  Railroad 
fompany  thought  the  matter  of  sufficient  impor- 
tance to  send  Colonel  Benton  to  the  hearing  last 
ft-cek  to  oppose  the  granting  of  Mr.  Boynton's 
■)etition.  B. 

Canadian  Intelligence. 

(  Ulaua.  Ont.,  February  g.^The  waterpowcr  of 
ibe  Pend  d'Orcille  River,  in  British  Columbia,  is 
about  to   be   utilized  by  a   New   York   company. 

The  Keewatin  Power  company  and  the  Lac  du 
Bonnet  Power  company  of  Manitoba  are  said  to 
have  made  propositions  to  transmit  electric  power 
to  the  city  of  Winnipeg.  The  distance  from  Kee- 
watin to  Winnipeg  is  about  130  miles. 

The  Maitland  River  Power  company  of  Goderich. 


Out.,  through  Joseph  Clarke,  its  president,  has 
made  a  proposition  to  operate  the  waterworks  and 
electric-light  plant  of  the  town.  The  company  has 
in  view  the  development  of  the  waterpower  of  the 
Maitland  River,  at  an  estimated  cost  of  $100,000. 
It  has  been  decided  to  enlarge  the  plant  of  the 
Montreal  Electric  Street  Railway  company,  and 
the  company  will  at  once  install  a  direct-connected 
railway  generator  of  850  kilowatts.  It  will  be 
coupled  to  a  cross-compound  engine. 

Mr.  L.  Robinson,  who  has  been  manager  of  the 
Montreal  Park  and  Island  railway  for  the  last 
f<uir  years,  has  retired,  to  accept  a  good  post  with 
the  Compagnie  de  Traction  of  Paris,  France.  This 
anpointment  was  secured  by  Mr.  Robinson  through 
Mr.  Duncan  McDonald,  now  of  Paris,  the  late  super- 
intendent of  the  Montreal   street  railway. 

The  Canadian  Pacific  Railway  company's  tele- 
graph department,  connecting  with  the  Commercial 
Cable  company,  announced  that  the  rate  from  Mon- 
treal to  New  South  Wales,  in  the  Australian  com- 
monwealth, would  be  reduced  on  the  ist  of  Feb- 
ruary to  $1.11  a  word,  via  the  eastern  or  India 
route.     The   rate   hitherto   was    $1.45   a   word. 

The  annual  general  meeting  of  the  shareholder-; 
of  the  Ottawa  Electric  Railway  company  was  held 
at  Ottawa  on  January  30th.  The  annual  report 
and  financial  statement  for  the  year  ended  De- 
cember 31st  showed  a  most  satisfactory  year's  busi- 
ness. Four  quarterly  dividends  of  two  per  cent, 
each,  amounting  in  all  to  $65,184.  were  paid,  and  a 
l-alance  of  $17,932.57  carried  to  the  credit  of  profit 
and  loss,  after  reserving  $18,000  for  the  contingent 
account  to  make  good  uninsured  losses  by  fire 
during  the  last  year.  The  operating  expenses  were 
S7  per  cent,  of  the  gross  receipts.  There  were 
7.940,656  passengers  carried  during  the  year,  mak- 
ing an  increase  of  about  2.000.000  over  the  year 
previous.  The  following-named  directors  for  the 
current  year  were  elected:  T.  Ahearn,  George  P. 
Brophy,  Peter  Whelen,  Warren  Y.  Soper,  Thomas 
Workman,  A.  Lumsden  and  Senator  Cox.  T. 
Ahearn  was  elected  president,  Peter  Whelen  vice- 
president  and  James  D.  Eraser  secretary-treasurer. 

The  proposed  trolley  line  between  Port  Dal- 
housie,  Out.,  and  Buffalo,  N.  Y".,  is  regarded  on 
this  side  of  the  line  as  having  been  projected  to 
benefit  Buffalo  more  than  the  Canadian  end  of  the 
route.  Having  sent  out  its  electric  tentacles  in 
every  direction  on  the  United  States  side  of  the 
river,  it  is  now  claimed  that  Buffalo  is  extending 
its  suburban-railway  system  so  as  to  take  in  the 
Niagara  peninsula.  There  are  only  a  few  miles  of 
track  needed  to  complete  the  road  from  Port  Dal- 
housie  to  BufTalo.  It  is  expected  that  within  six 
or  eight  weeks  through  cars  will  run  every  hour 
or  half-hour  from  Port  Dalhousie.  St.  Catherines. 
Merritton  and  other  towns  in  Ontario  into  the  cen- 
ter of  the  city  of  Buffalo.  This  invasion  of  Cana- 
dian territorv  is  already  exciting  alarm  among  the 
promoters  of  the  Toronto  electric  radial  system, 
and  it  is  said  that  the  next  objective  point  of  the 
Buffalo  system  will  be  the  city  of  Hamilton.  Ont. 
Two  electric  furnaces  have  been  installed  in  the 
physical-chemistry  department  of  McGill  University. 
Montreal,  through  the  aid  of  which  many  interesting 
experiments  can  he  made.  The  furnaces  are  large 
enough  to  take  a  current  of  too  amperes  at  a  pres- 
sure of  Tio  volts.  The  principal  use  to  which  these 
furnaces  are  to  be  put  is  the  resolution  of  compound 
substances  into  their  component  narts.  They  wdll 
a.lso  be  i.ised  for  the  experimental  manufacture  of 
diamonds. 

The  invasion  of  the  horseless  Vehicle  is 
soreading  in  Canada.  The  recently  organized 
Electric  Cab  company  of  Toronto,  Ont.,  will 
have  cabs  and  tourist  brakes  on  the  streets 
of  Toronto  as  soon  as  they  can  be  turned  out  of 
(he  factory.  The  company  now  proposes  to  extend 
ils  business  to  Ottaw-a  and  other  large  Canadian 
cities.  At  a  meetine  of  the  stockholders  a  few 
davs  ago  it  was  decided  to  double  the  capital  of 
the  company  and  go  into  wider  fields  of  operation. 
It  is  announced  that-  by  the  ist  of  July.  1903. 
the  city  of  Toronto.  Out.,  will  be  fully  supplied  with 
electric  power  generated  at  Niagara  Falls.  The 
Canadian  Niagara  Power  company,  it  is  stated,  will 
at  once  begin  work  on  the  production  of  the  power. 
Mo  prior  arrangements  have  been  made  for  the 
'i'dc  of  the  power  in  Toronto,  and  the  city  authori- 
ties will,  therefore,  probably  be  given  the  first 
option  of  handling  it.  The  company  has  not  yet 
decided  whether  a  line  across  the  country  or  a  cable 
across  Lake  Ontario  will  be  used  to  transmit  the 
energy.  This  company  is  the  Canadian  branch  of 
I  tie  big  concern  that  has  developed  50,000  horse- 
power on  the  American  side  of  the  Falls,  and  is  now 
adding   30,000  horsepower. 

At  the  annual  meetings  of  the  three  electric-rail- 
way lines,  controlled  by  the  Cataract  Power  com- 
pany of  Hamilton.  Ont..  good  showings  were  made 
in  connection  with  each  company.  The  reports  of 
each  of  the  lines  disclosed  a  substantial  surplus  over 
the  operating  expenses,  fixed  charges  and  the  five 
per  cent,  dividend  that  was  declared.  The  follow- 
ing-named officers  were  elected  for  the  current  year: 
The  Hamilton  Electric  Street  Railway  company — 
President.  Lion.  J.  M.  Gibison;  vice-president.  John 
Dickenson;  secretary.  John  Patterson.  The  Hamil- 
Radial  company — President.  John  Patterson;  vice- 
president.  Hon.  J.  M.  Gibson;.  The  Hamilton  and 
Dundas  Railway  company — President,  John  Dick- 
enson:  vice-president,  J.  A.   Kammerer.  Toronto. 

A.  V.  W. 


From  the  Buckeye  State. 

Columbus,  Ohio.  February  9. — The  Columbus  City 
Council  has  passed  an  ordinance  renewing  the  fran- 
chise of  the  Columbus  Railway  company  on  the 
streets  of  the  city  for  25  years,  the  vote  standing 
12  to  7.  The  company  made  several  concessions 
over  the  first  ordinance  prepared  by  Mayor  Swartz 
and  others,  but  the  greatest  was  in  the  way  of 
fares,  seven  tickets  for  25  cents,  with  universal 
transfers,  and  eight  tickets  for  25  cents  after  the 
annual  income  reaches  $1,750,000.  At  the  rate  of 
increase  for  the  past  few  years,  the  next  reduction 
will  come  somewhere  from  10  to  15  years  from  the 
present  time.  Cash  fares  will  be  five  cents  and  the 
owl-car  rates  will  be  held  to  10  cents,  and  after 
five  years,  five  cents,  with  transfers  either'  way. 
E.  K.  Stewart,  manager  of  the  company,  states 
that  50  new  cars  will  be  put  on  the  lines 
within  a  short  time.  The  cars  are  now  greatly 
crowded  and  the  lower  fares  will  increase  the  pat- 
ronage of  the  road.  There  has  been  a  very  hot 
fight  over  this  matter,  and  Tom  L.  Johnson  made 
two  different  offers  to  buy  the  road  and  operate  it 
on  a  three-cent  fare.  Some  persons  thought  poli- 
tics influenced  the  matter,  however,  and  these  offers 
did  not  go  .so  far  as  they  otherwise  would  have 
done.  An  injunction  suit  stands  against  the  com- 
pany now  in  regard  to  the  claim  for  a  perpetual 
franchise  on  certain  streets,  and  the  new  ordinance 
will  not  go  into  effect  until  this  is  settled  or  dis- 
missed  from    the   courts. 

T.  A.  Simons  of  the  Columbus,  Worthington  and 
Clintonville  Railway  company  announces  that  the 
line  will  be  extended  to  Delaware  and  that  the  plan 
now  is  to  build  it  on  to  Marion,  with  branches  to 
Marysville.    Richwood   and   some   other  placed. 

The  attorney-general  has  filed  his  answer  in  the 
Supreme  Court  in  the  case  of  the  state  against  the 
Cincinnati  Edison  company,  in  which  it  is  denied 
that  the  company  was  ever  given  authority  to  use 
the  streets  of  Cincinnati  without  authority  from  that 
'city,  and  that  the  Probate  Court  of  Hamilton  County 
has  never  given  it  authority  to  use  the  streets. 

The  Ohio  Northern  Railroad  company  of  Toledo 
has  been  incorporated,  with  a  capital  stock  of  $21^.- 
000.  by  A.  C.  Van  Dreisen,  G.  W.  Kurtz,  W.  H. 
Cummer,  J.  W.  Cable  and  Alma  B.  Cable.  It  is 
the  intention  of  the  promoters  of  this  company  to 
build  a  line  in  Williams  County  from  Pioneer  to 
Alverton.  and  this  will  be  done  with  a  view  to  pay- 
ing special  attention  to  freight  business.  The  right- 
of-way  for  the  greater  part  of  the  distance  has  al- 
ready been  secured. 

The  Marion  COhio")  council  is  considering?  the 
advisability  of  establishing  a  municipal  lighting 
plant. 

The  Wellington,  Ashland  and  Mansfield  road  is 
securing  rights-of-way  along  the  line  designated  by 
the  names  of  the  towns. 

The  Little  Miami  Traction  company  will  be 
financed  in  the  East  this  week.  The  franchises  and 
rights-of-way  are  all  in  good  shape  and  there  will 
be  little  trouble  with  the  money,  as  the  line  will 
without  doubt  be  a  paying  one.  It  is  said  that  the 
company  will  secure  $1,500,000,  which  will  build  it 
from  Xenia  to  Cincinnati,  or  else  will  back  con- 
necting lines,  which  will  give  a  through  route,  as 
Mr.  Martin  wants. 

The  Anness-Freeman  company.  Hamilton,  has 
completed  its  organization  by  the^  election  of  the 
following-named  officers:  President,  W.  P.  Free- 
man; vice-president,  George  Duersch;  second  vice- 
president,  W.  A.  Utz:  secretary,  Louis  Utz:  treas- 
urer, W.  H.  Anness.  The  company  will  erect  a 
factory  and  manufacture  all  kinds  of  electrical  ma- 
chinery  and    appliances. 

The  commissioners  of  Columbiana  County  have 
granted  Hait  &  Smith  of  Cleveland  a  franchise  to 
build  an  electric  road  connecting  East  Liverpool. 
Lisbon.   Salem  and  other  towns  in  that  county. 

The  Huron  county  commissioners  have  granted 
the  Cleveland,  Elyria  and  Western  road  a  franchise 
to  build  through  the  county.  The  Sandusky  and 
Interurban  will  also  be  given  a  franchise.  The  Erie 
countv  commissioners  have  done  the  same  thing, 
and  thus  the  long  fight  between  the  two  roads  is 
ended,  so  far  as  franchises  are  concerned,  and  both 
may  build  through,   side  by   side,    if  they  like. 

Tlie  Sandusky,  Norwalk  and  Southern  Railway 
company  has  planned- to  change  its  route  to  Nor- 
w'alk  somewhat,  and  will  shorten  it  almost  a  mile. 

It  is  said  that  the  Central  Ohio  Electric  Railway 
company  will  soon  begin  the  construction  of  a 
line  across  the  state  from  Brilliant,  Jefferson 
County,  to  Celina,  Mercer  County. 

When  the  bridge  over  the  Big  Sandy  Rivxr  is 
completed,  the  Camden  Interstate  Railway  company 
will  have  its  line  in  operation  from  Ashland  to 
Huntington  in  West  Virginia  and  Kentucky.  This 
will  be  before  many  months.  It  is  said  that  Sen- 
ator Camden  will  then  extend  the  line  to  Wheelers- 
burg,  Ohio,  and  connect  with  the  Portsmouth  local 
roads.  These  will  be  connected  up  with  the  pro- 
posed line  from  Columbus  to  Portsmouth  by  way 
of  Lancaster,  forming  a  through  route  to  West  Vir- 
ginia and  Kentucky.  As  soon  as  the  Columbus. 
London  and  Springfield  electric  railway  is  com- 
pleted to  Springfield,  Columbus  people  will  have  a 
through  line  to  Dayton,  and  arrangements  will  likely 
be  made  to  connect  there  with  a  road  to  Cincinnati. 
Stories  have  been  going  the  rounds  in  Cleveland 
and  Northern  Ohio  that  a  plan  is  on  foot  to  con- 
solidate all  the  suburban  lines  with  the  Big  Con- 
solidated road  of  Cleveland,  which  is  largely  owned 
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by  H^iiry  A.  Everett.  This  would  not  be  a  very 
difficult  matter,  as  Mr.  Everett  is  already  largely 
interested  in  the  Akron,  Bedford  and  Cleveland, 
the  Cleveland,  Painesville  and  Eastern,  and  a  num- 
ber of  other  Northern  Ohio  lines,  which  might 
easily  become  a  part  of  such  a   system. 

Frank  M.  Greene,  manager  of  the  Western  Union 
office  at  Toledo,  has  resigned  and  has  been  suc- 
ceeded by  George  L.  Wagner. 

It  is  reported  that  a  number  of  Chicago  capital- 
ists have  been  negotiating  with  the  Tiffin  (Ohio) 
Electric  Railway-  and  Power  company,  with  a  view 
to  having  it  extend  its  line  to  Catawba  Islands,  by 
way  of  Fremont,  Port  Clinton  and  Lakeside. 

The  Chagrin  Falls  Electric  Railway  company  has 
given  a  mortgage  of  $200,000  to  secure  the  issue  of 
bonds  to  that  amount,  to  the  Dime  Savings  and 
Banking  company  of  Cleveland. 

An  ordinance  has  been  introduced  in  the  City 
Council  at  Circleville  to  give  the  Columbus  South- 
ern Railroad  company  a  franchise  on  condition  that 
it  carry  passengers  within  the  city  limits  free  of 
charge.  This  resulted  from  a  contest  between  this 
road  and  the  Scioto  Valley  Traction  company. 

The  State  Board  of  Public  Works  has  arranged 
to  build  retaining  walls  along  the  Miami  and  Erie 
Canal  where  necessary,  in  order  to  allow  J.  N.  For- 
dyce  to  carry  out  his  contract  to  propel  canalboats 
by  electric  power. 

The  Columbus  Auto  Cab  company  has  made  a 
proposition  to  the  postal  authorities  to  haul  the 
mail  to  and  from  the  depot  and  collect  it  from 
the  boxes  where  wagons  are  used  for  less  than  it 
is  now  costing  to  do  it.  This  company  is  making 
every  eifort  to  get  all  the  light  work  in  the  city,  and 
it  is  said  that  it  already  has  many  good  contracts 
of  this  kind. 

The  annual  meeting  of  the  directors  of  the 
Voungstown  Park  and  Falls  Electric  Railway 
company  was  held  a  few  days  ago  and  the  follow- 
ing-named officers  were  chosen:  President,  Samuel 
Grier:  vice-president,  Joseph  Hastings;  secretary 
and  treasurer,  C.  W.  Dahlinger;  general  manager, 
Robert  Ivory. 

The  Columbus,  Winchester  and  Lancaster  Trac- 
tion company  has  secured  all  the  right-of-way 
through  Franklin  County,  and  it  is  said  work  will 
commence  on  the  line  at  an  early  date. 

Thomas  L.  Childs  has  deposited  a  certified  check 
with  the  commissioners  of  Summit  County,  and  his 
franchise  for  an  electric  line  from  Akron  to  Canton 
now  becomes  valid.  L.  E.  Myers,  general  manager 
of  the  Peoria  and  Pekin  road,  is  one  of  the  backers, 
and  he  asserts  that  there  is  plenty  of  money  behind 
the  venture,  and  all  he  wants  is  an  opportunity  to 
go  ahead. 

The  Dayton  and  Northwestern  Traction  company 
has  been  granted  a  franchise  by  the  commissioners 
of  Montgomery  County.  It  is  the  intention  of  the 
promoters  to  build  the  line  to  Lewisburg,  and  later 
on  to  Richmond,  Ind. 

The  interurban  lines  entering  Cleveland  will 
probably  have  a  passenger  station  before  long. 
The  officers  are  considering  the  matter  and  most 
of  them  think  that  a  union  station  would  be  of 
great  advantage  to  all. 

There  is  trouble  in  both  Dayton  and  Toledo  in 
regard  to  freight  hauling  by  the  electric  roads. 
The  city  officials  object  to  this  business  mainly 
because  the  freight  is  unloaded  at  any  convenient 
place  along  the  streets.  The  Dayton  people  want 
the  roads  to  build  a  station  on  the  outskirts  of  the 
town  for  this  purpose,  but  that  would  hardly  be 
fair,  as  the  disadvantage  would  be  great  to  the 
railroad  companies.  There  is  talk  of  an  application 
for  an  injunction  in  Toledo. 

The  new  electric  line  from  Toledo  to  Monroe, 
Mich.,  is  almost  completed  and  it  is  expected  that 
cars  will  be  running  by  March  1st.  The  power 
house  at  Monroe  is  not  completed  or  the  road 
would  be  in  operation  at  a  still  earlier  date. 

T.  T.  Brooks,  G.  W.  McDonald  and  G.  B.  Han- 
cock of  New  York  v/ere  in  Sandusky  a  few  days 
ago  in  consultation  with  Clark  Rude  of  the  San- 
dusky-. Belleville,  Monroeville  and  Norwalk  Elec- 
tric Railway  company  in  regard  to  floating  the 
bonds  of  that  company. 

The  Toledo,  Napoleon  and  Defiance  Electric 
Railway  company  has  been  granted  a  franchise  by 
the  commissioners  of  Lucas  County  to  build  a  line 
along  the  Maumee  River  toward  Waterville  and 
Defiance.     The  grant  is  for  25  years. 

The  Northern  Ohio  Traction  company  has  issued 
a  mileage  book  to  be  used  on  the  new  Cuyahoga 
Falls  line.  This  company  may  have  some  trouble 
in  extending  its  line  to  Ravenna,  as  the  Portage 
Lake  Traction  company  will  oppose  such  a.n  ex- 
tension and  there  may  be  a  fight.  O.  M.  C. 


pany  for  the  year  1900  has  been  laid  before  the 
Senate.  It  showed  total  receipts  amounting  to 
$2,28S,oi2,  and  a  balance  on  hand  December  31,  1900, 
of  ?35,547.So.  The  expense  account  included  $41,- 
668.32  lor  fuel,  $18,000.06  for  injuries  and  damages, 
$41,709.20  for  interest  and  $479,962  dividends.  The 
total  operating  expenses,  exclusive  of  interest  and 
taxes,  were  $528,547.14.  The  company  has  a  paid- 
up  capital  of  $12,000,000  and  a  funded  debt  of  $1,080,- 
000.  It  operates  35.96  miles  of  single  track,  and 
in  1900  carried  26,165,389  passengers,  a  daily  aver- 
age of  71,686.  During  the  year  extensions  were 
made  amounting  to  about  $150,000.  W. 


Washington,  D.  C. 


Washington,  February  9. — President  Frederick  C. 
Stevens  of  the  Washington  Traction  and  Electric 
company  has  resigned  his  office  as  president  and 
director  of  the  company,  and  the  board  of  directors 
has  elected  Allan  L.  McDermott  of  Jersey  City, 
N.  J.,  to  succeed  him.  It  is  rumored  that  this 
company,  which  is  now  operating  11  electric  roads 
and  two  electric-light  plants  in  Washington,  main- 
taining separate  offices  and  forces  of  account- 
ants for  each,  will  shortly  consolidate  these  offices. 
This  action  is  due  to  the  effort  to  reduce  the  cost 
of  operation,  as  it  is  said  that  the  company  is  oper- 
ating  at  considerable   loss. 

The  annual  report  of  the  Capital  Traction  com- 


Informatlon  from  Indiana. 

Indianapolis,  February  9. — The  commissioners  of 
Hendricks  County  have  reported  favorably  on  the 
petition  of  Fairbanks  and  others  for  a  trolley-line 
tranchise  through  that  county  from  Indianapolis  to 
North  Salem,  ihe  terms  are  a  tax  of  $25  a  mile  an- 
nually, work  to  begin  June  1st.  The  terms  were  ac- 
cepted and  a  guaranty  will  be  filed  soon. 

The  Leckney  Contracting  company  of  Chicago,  to 
which  the  Town  Council  of  Churubusco  delivered 
the  electric-light  and  waterworks  plant,  will  operate 
the  same  until  a  purchaser  can  be  found.  An  agent 
of  the  eastern  bondholders,  representing  $14,500,  is 
in  the  state  trying  to  dispose  of  the  bonds. 

The  Elkhart  Electric  company  has  been  formed 
at  Elkhart,  with  a  capital  of  $100,000,  to  absorb 
the  Home  Electric  Light  and  Power  company  and 
to  assist  in  developing  the  power  of  St.  Josephs 
River. 

The  Indiana  Street  Railway  company,  which  con- 
trols the  lines  operating  in  South  Bend  and  con- 
necting with  Mishawaka,  has  decided  to  make  ex- 
tensive improvements,  on  which  work  will  begin 
at  once.  Five  miles  of  additional  track  will  be  laid 
in  the  city,  and  an  interurban  line  will  be  built,  con- 
necting South  Bend  with  Notre  Dame.  About 
$1,000,000  will  be  expended. 

At  a  recent  meeting  of  the  directors  of  the  Indian- 
apolis, Greenwood  and  Franklin  electric  line,  the 
following-named  officers  were  elected:  President, 
William  G.  Irwin;  vice-president,  C.  F.  Coffin; 
secretary  and  treasurer,  Hugh  T.  Miller.  The  con- 
tract for  the  steel  equipment  for  the  extension  has 
been  let  to  the  Carnegie  company.  Work  of  laying 
rails  will  begin  next  week. 

Ihere  is  a  well-grounded  rumor  that  the  Big  Four 
railroad  is  trying  to  buy  the  Aurora  pike,  with  a 
view  of  building  an  electric  road  from  Aurora  to 
North  Vernon.  The  Cincinnati  and  Aurora  electric 
railway  has  offered  the  Pike  company  $10,000  for 
tne  road,  if  accepted,  its  line  will  be  extended  from 
Aurora  to  Friendship,  a  distance  of  20  miles. 

J.  O.  Moran,  chief  engineer  of  the  Fort  Wayne 
and  Southwestern  'i  taction  company,  was  in  Hunt- 
ington during  the  last  week  and  located  the  com- 
pany's power  house,  barns  and  shops.  The  company 
lias  decided  to  make  Huntington  headquarters. 
Work  will  begin  with  favorable  weather. 

Promoters  interested  in  the  proposed  electric  line 
over  the  towpath  of  the  Wabash  and  Erie  Canal 
between  Logansport  and  Lafayette  were  in  Delphi, 
the  half-way  point,  last  week,  canvassing  the  situ- 
ation. They  were  George  B.  Inman  of  New  York, 
Charles  Fox  of  Grand  Rapids,  Mich.,  and  A.  N. 
Uukes  of  Peru,  Ind.  The  latter  claims  to  own  the 
canal  property,  but  inman  and  Fox  are  proposing  to 
furnish  the  money  to  consummate  the  scheme. 

A  bill  has  been  introduced  in  the  Indiana  Legisla- 
ture making  it  unlawful  for  any  street  car  used  in 
transportation  of  passengers  to  have  running  boards 
extending  along  tne  sides  for  the  entrance  and  exit 
of  passengers.  The  penalty  is  from  $25  to  $100. 
I'he  bill  is  aimed  to  protect  the  Indianapolis  public 
against  the  practice  of  the  local  company  of  filling 
tne  summer  cars  to  the  running  boards.  The  records 
show  that  many  accidents  occur  in  this  way.  It  is 
claimed  that  center  aisles  are  preferable. 

Judge  Carter  of  the  Indianapolis  Superior  Court 
has  rendered  an  important  decision  to  the  effect  that 
the  city  of  Indianapolis  cannot  by  ordinance  compel 
the  railroad  companies  entering  the  city  to  elevate 
their  tracks  16  feet.  He  says,  "That  the  state  has 
the  power  to  compel  the  elevation  of  tracks  by  a 
railroad  company,  as  a  police  power,  is  not  denied, 
and  that  the  state  may  delegate  this  power  to  a 
municipal  corporation  cannot  be  questioned.  But 
in  the  absence  of  such  a  delegation  of  power  the 
city  has  no  power  to  move  in  the  matter,  and  in 
my  opinion  it  has  not  done  so.  A  municipality 
s'hould  not  assume  the  exercise  of  a  power  so  far- 
reaching  in  its  results  as  the  elevation  of  all  rail- 
road tracks  in  the  city  to  16  feet  or  more,  unless  the 
delegation  of  such  power  is  given  in  clear,  explicit 
and  unmistakable  terms."  The  city  charter  pro- 
vides that  the  city  may  require  either  viaducts  or 
tunnels,  but  neither  the  general  law  nor  the  city 
charter  contemplates  the  elevation  of  the  railroad 
tracks  above  the  grade  of  the  highway  or  streets. 
F. 

Northwestern  Notations. 

Minneapolis,  February  9. — It  is  reported  that 
New  York  capitalists  have  secured  an  option  on 
the  street-railway  system  at  Green  Bay,  W'is.  The 
same  men  are  understood  to  be  behind  the  proposi- 
tion to  build  an  electric  railway  from  Green  Bay 
to  Manitowoc. 

The  Edison  Electric  Light  company  of  Des 
Moines,  Iowa,  has  paid  the  city  $697.45  ^s  one  per 


cent,  of  the  gross  receipts  of  the  company  for  the 
eight  months  ended  December  31st. 

The  Union  Electric  company  of  Dubuque,  Iowa, 
expects  to  expend  about  $150,000  in  rebuilding  the 
street-railway  system.  The  system  is  in  poor  shape, 
and  while  it  has  never  been  a  profitable  investment, 
the  company  has  confidence  that  the  town  will  re- 
pay the  venture,  if  the  service  is  made  first  class. 

The  council  of  Oshkosh,  Wis.,  has  extended  the 
franchise  of  the  electric-light  company  for  21  years. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
has  united  part  of  the  Third  Avenue  and  Suburban 
line  with  the  Lake  Union  Une.  The  Seattle  Electric 
company  will  absorb  the  line  of  the  Seattle  City 
Railway  company,  if  negotiations  now  pending  are 
completed. 

The  council  of  Creston,  Iowa,  has  adjusted  its 
differences  with  the  gas  and  electric  company,  and 
the  streets  again  have  light.  The  council  had  to 
yield  to  the  company's  demand  for  a  five-year  con- 
tract, but  the  company  agrees  to  submit  to  arbitra- 
tion at  any  time  if  the  service  is  not  satisfactory. 
The  company  received  $100  per  light  for  iS  arcs 
under  the  old  contract,  while  under  the  new,  23 
lights  are  furnished  for  $820. 

The  Street  Railway  company  of  Des  Moines,  Iowa, 
announces  that  its  line  to  the  new  army  post  will 
go  via  the  proposed  Eighteenth  street  route. 

J.  M.  Colinan  of  Seattle,  Wash.,  proposes  to  put 
in  an  electric-lighting  plant  to  furnish  light  for  his 
buildings  and  for  buildings  immediately  adjoining. 

The  Menomonie  Submerged  Electric  Motor  com- 
pany of  Menomonie,  Wis.,  has  been  incorporated, 
with  $100,000  capital  stock,  and  has  secured  quarters 
for  its  factory.  The  company  has  completed  its  ex- 
perimental work  and  is  ready  to  proceed  to  manu- 
facturing. 

The  Chicago,  St.  Paul,  Minneapolis  and  Omaha 
railway  announces  a  successful  test  of  a  new  system 
of  electric  interlocking  switches  between  Eau  Claire 
and  Altoona,  Wis.  The  Taylor  electric  interlock- 
ing system  for  intervolved  tracks  is  used.  The  com- 
pany will  put  in  similar  systems  at  other  points 
along  its  road. 

C.  R.  Collins,  formerly  manager  of  the  Seattle 
(.Wash.)  Gas  and  Electric  company,  has  secured  a 
controlling  interest  in  an  electric-light  plant  at 
Skagway,   Alaska. 

Neil  Mclnnis  has  secured  a  franchise  at  Eveleth, 
Minn.,  for  an  electric-light  plant,  and  proposes  to 
establish  a  system  at  once.  He  has  made  overtures 
to  buy  the  present  plant,  but  has  been  unable  to 
do  so,  and  will  proceed  to  install  a  new  system. 

An  electric-lighting  and  hot-water-heating  system 
is  projected  for  the  coming  season  for  Alden,  Iowa. 

b.  i.  Norvell,  formerly  president  of  the  Superior 
Rapid  Transit  company  ot  Superior,  Wis.,  and  one 
of  the  founders  ot  its  predecessor,  the  Douglass 
County  Street  Railway  company,  died  recently  on 
a  Southern  Pacific  train  in  Louisiana.  Heart  failure 
was  the  cause.  Mr.  Norvell  was  38  years  of  age  and 
unmarried. 

The  council  of  Chaska,  Minn.,  has  rejected  the 
engine  furnished  for  its  power  plant  at  the  electric- 
light  station  as  failing  to  meet  specifications.  The 
remainder   of  the  plant  was  accepted. 

Engineer  F.  W.  Cappellen  of  Minneapolis  esti- 
mates the  cost  to  the  city  of  Duluth,  Minn.,  for  a 
500-arc-light  plant,  with  steam  power,  at  $120,683 
and  the  cost  of  operating  per  year  would  be  $53.77 
per  light.  With  gas-power  generation,  the  cost 
would  be  $129,314,  and  the  cost  per  light  per  year, 
$57.24.  A  distributing  station,  with  poles  and  wires, 
is  Estimated  to  cost  $62,414. 

The  Washington  Water  Power  company  of  Spo- 
kane, Wash.,  has  notified  its  employes  that  hereatter 
they  must  put  in  meters  for  the  electricity  used  on 
their  premises.  The  company  will  give  them  $3 
worth  per  month,  and  all  over  that  amount  is  to  be 
paid   for.  R. 

PERSONAL. 

E.  F.  Seixas  has  resigned  as  general  manager  of 
the  Amsterdam  Street  Railroad  company  ot  Am- 
sterdam, N.  Y.,  to  become  general  manager  of  the 
Niagara,  St.  Catherines  and  Toronto  Railway  com- 
pany and  the  Niagara  Falls,  Wesley  Park  and  Clif- 
ton Tramway  company.  Mr.  Seixas  has  had  a  wide 
experience  in  electrical  work,  and  was  at  one  time 
a  resident  of  Chicago. 

Tom  L.  Johnson  has  formally  announced  himself 
a  candidate  for  the  Democratic  nomination  for 
mayor  of  Cleveland,  Ohio.  Mr.  Johnson  discour- 
ages the  extension  of  street-railway  franchises  and 
suggests  that  they  be  sold  to  the  highest  bidder 
with  the  condition  of  three-cent  fares.  Personally, 
Mr.  Johnson  says,  he  favors  municipal  ownership 
of  street  railways  and  other  public  utilities. 

John  B.  Bennett,  business  manager  of  the  Street 
Railway  Journal,  has  severed  his  connection  with 
that  pubhcation,  and  has  acquired  an  interest  in  the 
Municipal  Journal  and  Engineer,  for  which  he  will 
act  as  business  manager.  Mr.  Bennett  is  well  and 
very  favorably  known  in  the  street-railway  and 
electrical  field,  and  many  friends  who  admire  his 
attractive  qualities  will  extend  their  best  wishes 
for  his  success  in  the  new  venture. 

Colonel  Albert  D.  Shaw,  president  of  the  Cana- 
dian Niagara  Power  company,  died  suddenly  at 
Washington,  D.  C,  on  February  loth,  aged  59 
years.  He  served  in  a  number  of  the  principal  bat- 
ties  of  the  Civil  War,  and  had  been  commander-in- 
chief  of  the  Grand  Army  of  the  Republic.     He  was 
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appointed  United  States  consul  at  Toronto  about 
iUbS,  serving  in  that  capacity  for  10  years,  when  he 
was  given  a  similar  appointment  at  Manchester, 
England,  which  he  held  until  1SS6.  For  several 
years  Colonel  Shaw  was  largely  interested  in  the 
development  of  electric  power  at  Niagara,  and  he 
had  been  at  the  head  of  the  Canadian  company 
since  1890.  He  was  elected  to  Congress  early  in 
1900  from  New  York,  his  home  being  in  Watertown. 

Carroll  D.  Wright  was  renominated  by  the  presi- 
dent on  February  6th  for  the  post  of  United  States 
commissioner  of'labor.  Mr.  Wright  has  now  held 
that  useful  and  important  office  since  1SS5,  and  he 
was  the  first  man  to  fill  it  after  it  was  created  in 
that  year.  It  was  Mr.  Wright  who,  in  the  four- 
teenth annual  report  of  the  Ucpartment  01  Labor. 
published  last  summer,  gave  out  the  most  elaborate 
statistical  review  of  "Water,  Gas  and  Electric-light 
Plants  Under  Private  and  Municipal  Ownership" 
that  has  yet  appeared.  This  volume  was  reviewed 
at  length  in  the  Western  Electrician  of  August  4, 
igoo.  and  was  referred  to  in  flattering  terms  in  the 
•.ecent  presidential  address  of  Pliny  Norcross  at 
last  month's  convention  of  the  Northwestern  Elec- 
trical association. 


ELECTRIC  LIGHTING. 

W.  G.  Schuwirth  of  San  Antonio.  Texas,  is  in  the 
market  for  supplies  for  a  lighting  plant. 

The  city  officials  of  Troy,  III.,  wish  bids  for  the 
cf.nstruction  of  a  municipal   lighting  plant. 

L.  F.  Wakeiuan  of  Arcadia,  La.,  wants  prices  on 
a  lighting  plant  for  a   town  of  1,000  inhabitants. 

The  lighting  plant  at  Brownsville,  Tenn.,  was  re- 
cently 'lestroyed  by  fire,  with  a  loss  of  about  $1^,000. 

The  Board  of  Public  Works  of  Ripon,  Wis.,  has 
asked  for  bids  for  furnishing  electric  lights  for  that 
cily. 

The  Sac  City  (Iowa)  Electric  company  is  con- 
templating the  installation  oi  a  hot-water  heating 
plant. 

The  People's  Light  company  of  Davenport,  Iowa, 
is  preparing  to  erect  a  power  station  to  cost  about 

i;lGO,C00. 

The  Wadsworth  Light  and  Water  company  of 
Wadsworth,  Ohio,  has  been  incorporated^  with 
¥50,000  capital. 

C.  G.  Baldwin  has  made  a  proposition  to  the 
Board  of  irustees  of  Riverside.  Cal..  to  supply  the 
town  with  electricity. 

the  Homer  Electric  Light  and  Power  company 
of  Homer,  Mich.,  has  been  incorporated,  with  a 
'■apital  stock  of  $14,000. 

A  lighting  company  has  been  organized  at  Min- 
den,  La.,  with  $10,000  capital  stock.  Felix  Drake 
and  others  are  interested. 

The  Magnolia  Electric  Light  company  of  Mag 
nolia,  Miss.,  has  been  chartered  by  L.  L.  Lampton. 
with  a   capital   of  $10,000. 

The  plant  of  the  Citizens'  Electric  Light  com- 
pany ol  Independence,  Mo.,  was  destroyea  by  fire 
recently,  with  a  loss  of  $5,000.  It  is  proposed  to 
erect  a  municipal  electric-lighting  plant  at  once. 

Bids  will  be  received  until  March  2d  by  L.  N. 
Ley,  city  clerk  of  Canton,  Ohio,  for  furnishing  all 
the  necessary  labor  and  material  for  supplying  to 
that  city  35  all-night  arc  lights  of  i,joo  candlepower 
each. 


ELECTRIC  RAILWAYS. 

The  council  of  Belvidere,  111.,  has  granted  a  fran- 
chise to  the  Rockford-Belvidere  electric  road. 

The  Chicago  and  Milwaukee  Electric  Railroal 
company  is  considering  an  express  service  between 
Evanston  and  Waukegan. 

Fire  destroyed  the  Twentieth  street  power  house 
of  the  Omaha  Street  Railway  company  at  Omaha. 
Neb.,   recently.     The  loss   was  $50,000. 

The  Siemens-Halske  electric  tramway  of  Berlin, 
the  most  important  system  of  Berlin,  Germany, 
has  been  .sold  for  $2,3^0,000  to  the   municipality. 

The  council  of  Brighton,  Mich.,  has  granted  a 
30  year  franchise  to  G.  H.  VVimeres  and  others  for 
an  electric  line  to  extend  from  Detroit  to  Lansing. 

The  Milwaukee  Street  Railway  company  has  ob- 
tained from  the  council  of  South  Milwaukee  a  50- 
year  franchise  which  includes  a  lo-year  lighting 
contract. 

The  Baltimore,  Halethorp  and  St.  Denis  Railway 
company  has  been  granted  a  franchise  to  construct 
an  electric  raihvay  on  Wilkens  and  Beachfield  av- 
enues, in   Baltimore,  Md. 

The  Interstate  Electric  Railway  company,  which 
contemplates  building  a  line  from  Niles,  Mich.,  to 
Benton  Harbor,  has  filed  articles  of  incorporation, 
with  $350,000  capital  stock. 

It  is  announced  that  the  Niagara  Falls,  Saint 
Catharines  and  Toronto  Electric  Raihvay  company 
has  completed  arran.gements  with  the  International 
Traction  company,  which  controls  the  lines  between 
Buffalo  and  Niagara  Falls,  by  which  direct  trolley- 


car  connection  will  be  afiforded  within  a  few  weeks 
Ijetween  Toronto  and  Buffalo.  The  trip  is  ex- 
pected to  require  3'':;  hours. 

Articles  of  incorporation  for  a  new  street-railway 
company  at  Evansville,  Ind.,  have  been  filed.  Tbe 
capital  IS  $50,000,  and  the  incorporators  are  J.  E. 
Bowles,  G.  A.  W.  Dodge  and  J.  O.  Parker. 

The  Board  of  Aldermen  of  Natchez,  Miss.,  has 
granted  a  50-year  franchise  to  the  Natchez  Street 
Railway  and  Power  company,  and  it  is  reported 
that  work  is  to  begin  upon  the  line  within  a  short 
time. 

The  Portland,  Nehalem  and  Tillamook  Railway 
company  has  been  incorporated,  for  the  purpose  of 
constructing  and  operating  a  railway  from  Portland. 
Ore.,  through  Washington  County.  The  capital 
stock  is  $1,000,000. 

The  Durham  Traction  company  of  Durham, 
N.  C,  has  been  incorporated,  with  a  capital  stock 
oi  $1,000,000.  The  company  contemplates  building 
and  operating  an  -electric  street-railway  and  an 
electric-light  and  power  plant. 


AUTOMOBILES. 

The  Crowdus  Automobile  company  01  Chicago 
has  been  incorporated,  with  a  capital  stock  ui 
$100,000,  to  manulacture  and  operate  vehicles  ci 
all  kinds.  The  incorporators  are  J.  S.  Jacooy,  ti. 
ritherton  and  F.   N.   vVarren. 

The  Automobile  and  Cycle  Pans  company  has 
been  organized  in  Cleveland,  Ohio,  with  a  capital 
slock  01  .115,000,000,  and  has  taken  over  the  plants 
01  eight  companies  formerly  engaged  in  allied  pur- 
si;iiS  in  different  parts  of  me  country.  The  officers 
01  the  new  company  are:  President,  A.  L.  Garford, 
i_.\ria,  Unio;  vice-president,  M.  B.  Jonnson,  Cleve- 
land. Ohio;  treasurer,  i^.  N.  Smith,  Elyria,  Ohio; 
secretary,  F'.  K.  Lytic.  Cleveland.  The  compar.y  says 
mat  tne  manufacture  of  automobiles  will  be  greatly 
expedited  and  their  cost  materially  reduced  to  the 
purchaser  by  the  combination. 

The  Olds  Motor  Works  of  Detroit  will  place 
upon  the  market  this  spring  their  new  model  01 
gasoline  runabout  which  they  have  named  tne 
"Oldsmobile."  A  number  ol  the  vehicles  are  al- 
ready finished  and  they  are  said  to  work  periectiy. 
features  of  the  runabout  are  its  simplicity  01  con- 
struction, lightness  and  economy  ol  operation;  it 
is  said  that  once  filled  a  vehicle  will  run  150  miles 
without  further  attention.  The  carriage  complete 
weighs  about  580  pounds.  Although  light,  all  tne 
parts  arc  constructed  with  a  special  view  ot  assur- 
ing strength.  The  motor  is  one  of  the  standard 
Olds  gasoline  motors  of  four  horsepower,  which 
has  sumcient  power  to  handle  the  machine  on  a 
25  per  cent,  grade  and  give  it  a  speed  ot  trom  10 
to  25  miles  an  hour. 

Otto  A.  Spahr,  Millersburg,  Ohio,  the  inventor 
of  a  "drop-by-drop"  battery  mentioned  in  the 
V\'estern  Electrician  a  few  weeks  ago,  has  turned 
his  attention  toward  perfecting  a  battery  that  will 
be  suitable  for  electric-vehicle  operation,  and  he 
now  claims  to  have  a  vehicle  almost  completed 
which  he  believes  will  be  practically  continuous 
in  operation  and  of  light  weight.  According  to 
Mr.  Spahr,  the  vehicle,  including  the  motor,  bat- 
tery and  all  other  parts,  wall  not  weigh  more 
than  500  pounds.  The  battery  w-iU  consist  of  20 
cells.  A  small  tube  will  connect  a  cylinder,  hold- 
ing about  two  gallons  of  the  Eureka  fluid,  with 
the  cells,  and  the  fluid,  regulated  by  a  cock,  will 
flow  constantly  to  the  cells  at  the  rate  of  about 
two  drops  a  minute.  The  inventor  says  that  this 
amount  of  fluid  will  last  for  several  days  and  that 
the  machine  will  run  as  long  as  the  fluid  lasts. 
Zinc  plates  and  additional  electrolyte  can  be  carried 
to  renew  the  battery  when  necessary.  The  new 
Eureka  battery  is  made  by  Spahr  &  Swingle  of 
Millersburg,    Ohio. 


PUBLICATIONS. 


The  Bullock  Electric  Manufacturing  company  oi 
Cincinnati  has  just  issued  a  bulletin  (No.  38)  de- 
scribing its  electric  locomotive  and  crane  car. 
This  bulletin  may  be  obtained  by  addressing  the 
company. 

A  second  edition  of  the  lecture  by  Walter  B. 
Snow  on  "Mechanical  Ventilation  and  Heating  by 
a  Forced  Circulation  of  Warm  Air"  has  just  been 
issued  by  the  B.  F.  Sturtevant  company.  Boston. 
Mass..  by  which  a  copy  will  be  mailed  on  applica- 
tion. 

The  St.  Louis  Automobile  and  Supply  company. 
St.  Louis,  Mo.,  is  distributing  catalogue  supple- 
ments and  other  literature  descriptive  of  its  elec- 
tric and  gasoline  vehicles  (principally  the  latter) 
and  numerous  automobile  accessories  which  th.e 
company  handles. 

The  Falcon  direct-current,  enclosed-arc  lamps 
of  different  types  and  for  different  voltages  are 
illustrated  and  described  in  an  eight-page  bulletin 
(No.  7)  recently  issued  by  the  manufacturer,  the 
Falcon  Electric  Manufacturing  company,  432  East 
Seventy-first  street,   New   York  city. 

A  description  of  the  installation  of  Chloride 
accumulators  for  the  Peekskill  Lighting  and  Rail- 
road company,  Peekskill.  N.  Y'.,  being  a  reprint  of  a 


'  paper  read  before  the  New  Y'ork  State  Street  Rail- 
way association  by  B.  B.  Nostrand,  Jr.,  has  been 
issued  in  bulletin  form  by  the  Electric  Storage  Bat- 
tery   company    of   Philadelphia. 

Four  twentieth-century  articles  originally  written 
lor  the  American  Artisan  of  Chicago  by  men  well 
known  in  the  hardware  w-orld  have  been  reprinted 
in  neat  pamphlet  form.  The  articles  are  "The  Dawn 
of  the  'twentieth  Century,"  by  John  Bindley;  "The 
Twentieth  Century  Man,"  by  T.  James  l-'ernley; 
"Opportunities,"  by  William  W.  Supplee,  and  "The 
Golden  Rule  Applied  to  Business,"  by  H.  H. 
Bishop. 

The  official  report  of  the  twenty-third  conven- 
tion of  the  National  Electric  Light  association  has 
just  been  issued  by  Secretary  George  F.  Porter. 
I  he  book,  which  is  bound  in  cloth,  in  its  usual 
serviceable  form,  contains  455  pages  devoted  to 
the  lists  of  members  and  officers  and  the  proceed- 
ings and  papers  of  the  convention  held  in  Chicago 
on  May  22d  to  24th,  1900.  A  good  portrait  of 
General  S.  T.  Carnes,  ex-president  of  the  associa- 
tion, forms  the   frontispiece. 

The  ABC  system  of  mechanical  draft,  forced  and 
induced  by  blowers  and  exhaust  fans,  is  treated  in 
an  illustrated  catalogue  recently  issued  by  the 
American  Blower  company  of  Detroit.  Mich.  The 
publication  points  out  the  advantages  of  mechanical 
draft  in  a  clear  and  concise  manner  and  illustrates 
different  installations  and  apparatus  of  the  coni- 
panj'.  Some  A'ery  handy  reference  tables  used  in 
the  design  of  mechanical-draft  plants  are  given, 
and  brief  reference  is  made  to  some  of  the  other 
lines  of  manufacture  which  the  company  follows. 
The  catalogue  has  been  carefully  edited  and  printed. 


ELECTRICAL  SECURITIES. 

The  Metropolitan  West  Side  Elevated  Railroad 
company  of  Chicago  has  declared  a  dividend  of  iV:; 
per  cent,  on  its  preferred  stock,  payable  February 
2Sth. 

The  management  of  "the  Philadelphia  Electric 
company  of  Philadelphia  is  credited  with  having 
bought  $2,000,000  of  the  company's  four  per  cent, 
bonds  for  the  purpose  of  retiring  them.  This  was 
done  out  of  the  proceeds  of  the  last  call. 

The  Guaranty  Trust  company  and  Harvey  Fisk 
and  Sons  of  New  York  offer  for  sale  $9,500,000  01 
consolidated  mortgage  four  per  cent.  50-year  gold 
bonds  of  the  Nassau  Electric  Railroad  company. 
These  bonds  are  part  of  an  issue  limited  to  $15,000,- 
coo,  of  which  $4,526,000  are  reserved  to  retire  under- 
lying bonds. 

The  North  Jersey  Street  Railway  company  of 
Jersey  City,  N.  J.,  has  arranged  to  replace  the  $100,- 
oco  iNewark  and  Bloomfielo  street-railway  six  per 
cent,  bonds,  which  mature  in  February,  by  an  issue 
of  five  per  cent,  bonds  of  the  Newark  Passenger 
Railway  company,  which  controls  the  Newark  and 
BloomUeld  railway. 


SOCIETIES  AND  SCHOOLS. 

The  Morse  School  of  Telegraphy  ot  Shelbyville, 
Ky.,   has   been   opened,    with    about  60  students. 

Dr.  Frank  W.  Gunsaulus  severed  his  official  con- 
nection as  president  with  the  Armour  Institute  of 
Technology,  Chicago,  on  February  1st.  His  suc- 
cessor has  not  been  selected,  and  N^ictor  C.  Alder- 
son,  dean  of  the  technical  college  of  the  Insti- 
tute, will  continue  as  acting  president  until  the 
board   of  directors   fills  the   vacancy. 

The  department  of  electrical  mechanics  of  the 
manual-training  school  at  Girard  College,  Philadel- 
phia, has  a  working  model  of  an  electric  street- 
railway  or  trolley  system  complete  in  every  de- 
tail and  containing  about  150,000  pieces.  There  are 
also  complete  models  for  demonstrating  the  con- 
struction of  arc  lamps,  both  open  and  encl9sed; 
complete  models  for  demonstrating  the  making  of 
incandescent  lamps  and  the  telephone,  and  the 
construction  and  operation  of  the  electric  motor 
and   dynamo. 


MISCELLANEOUS. 

The  liew  National  Life  building  in  Chicago,  for 
which  the  contracts  have  recently  been  signed,  is  to 
be  equipped  with  six  electric  passenger  elevators 
with  automatic  indicators. 

A  bill  has  been  introduced  in  the  Illinois  Legis- 
lature abolishing  hanging  and  establishing  electrical 
execution  as  the  legal  mode  of  inflicting  the  death 
penalty.  A  similar  bill  is  pending  in  the  Indiana 
Legislature. 

Calcutta  leads  the  cities  of  Asia  in  the  use  of 
electric  power,  and  the  development  has  been  ex- 
ceedingly rapid.  Electric  lights  are  quite  generally 
used,  and  electric  motors  are  taking  the  place  01 
the  coolies  for  the  operation  of  the  punkas  or  fans 
used  for  cooling  buildings. 

Judge  Lowell  of  the  United  States  Circuit  Court. 
District  of  Massachusetts,  has  issued  an  order  de- 
nying the  petition  of  the  defendant  to  reopen  the 
case  and  take  further  proof  in  the  suit  brought 
by  the  General  Electric  company  against  the 
Webster  (Mass.)  and  Dudley  Street  Railway  com- 
pany, involving  the   Eickemeyer  winding  patent. 
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TRADE  NEWS. 

The  Gordon  Battery  company  of  New  York  city 
announces  that  it  has  removed  10  13  and  15  Laight 
street. 

The  Union  Carbide  company  of  Richmpnd.  Va., 
with  a  capital  of  $6,000,000,  has  been  incorporated 
m  Illinois,  with  an  Illinois  capital  of  $60,000. 

The  Bullock  Electric  Manufacturing  company 
has  recently  opened  an  office  at  675  Ellicott  Square, 
Buffalo,  N.  V.  The  office  will  be  under  the  man- 
agement of  Francis  B.  Smith,  an  electrical  engi- 
neer of  wide  practical  experience.  The  New  Eng- 
land office  of  the  Bullock  company  has  been  opened 
at  70  Kilby  street.  Mason  building,  Boston,  with 
E.    T.    Pardee   in    charge. 

A  recent  fire  destroyed  the  entire  stock  of  the 
King  Plating  company  of  Chicago,  valued  at  $7,000. 
The  Chicago  office  and  showrooms  of  the  B.  I'. 
Sturtevant  company,  which  were  on  the  first  and 
second  floors  of  the  same  building,  corner  of  Clin- 
ton and  Harrison  streets,  also  sustained  damages, 
although  the  stock  carried  by  the  latter  company 
was  not  destroyed.  The  damage  is  covered  by 
insurance. 

The  factory  address  of  the  Varlej'  Duplex  Magnet 
company  has  been  changed  to  Phillipsdale.  R.  I., 
and  the  company  requests  that  all  communications 
be  addressed  thereto  in  the  future.  The  above 
change  in  location  of  the  company's  winding  plant, 
it  is  expected,  will  work  to  the  advantage  of  the 
\'arley  company's  customers,  as  all  delays  incident 
to  the  transportation  of  raw  material  to  the  Jersey 
City  factor}'  are  avoided  and  special  hurry  orders 
can  be  gotten  out  without  any  delay.  The  Ameri- 
can Electrical  Works  of  Phillipsdale,  R.  I.,  now 
have  the  right  to  solicit  and  accept  orders  for  Var- 
ley  windings. 

The  Parker  Engine  company  of  California,  owne'' 
of  the  Parker  steam  generator,  mentions  an  ad- 
vance in  steam-boiler  practice  which  permits  speci- 
fications to  include,  in  addition  to  the  usual  tensile 
and  hj-drostatic  tests,  the  following  trial  conditions: 
"Evaporation,  11.5  pounds  where  10.5  pounds  is 
usually  specified;  priming,  foaming  or  lifting  .to 
be  impossible,  and  moisture  in  steam  not  to  exceed 
one  per  cent,  under  any  conditions;  to  stand  forc- 
ing to  50  per  cent,  above  rating  to  date  of  accept- 
ance, without  leaks,  or  above  10  per  cent,  loss  in 
economy;  quick  changes  between  no  load  and  full 
load,  or  sudden  drops  in  pressure  from  any  cause; 
and  in  no  case  shall  the  circulation  be  reversed, 
the  tubes  overheated,  or  the  water  lifted;  ground 
hand-hole  joints  to  be  made  tight  without  bolts'; 
internal  cleaning  to  be  accomplished  without  shut- 
ting down,  or  the  use  of  mechanical  cleaners."  The 
Parker  company,  which  has  its  general  office  at 
J041  DrexTil  building.  Philadelphia,  has  issued  a 
catalogue  describing  the  Parker  regenerative  sys- 
tem of  steam  making  and  the  Parker  combined 
boiler  and  economizer,  which  contains  much  in- 
teresting  information. 

The  Standard  Underground  Cable  company  of 
Pittsburg  announces  that  it  has  recently  completed 
and  put  into  operation  its  eastern  factories  at 
Perth  Amboy,  N.  J.,  and  is  therefore  not  only 
able  to  give  its  customers  the  benefit  of  favorable 
freight  rates,  but  assurances  as  well  of  prompt 
fulfillment  of  orders.  In  order  to  enable  the  com- 
pany to  serve  its  patrons  better  and  to  take  care 
of  its  increased  business  throughout  the  East  and 
Northeast,  the  company  has  organized  a  new  de- 
partment, known  as  the  Eastern  and  Northeastern 
sales  department,  of  which  Charles  J.  Marsh,  for 
many  years  and  until  now  officially  associated  with 
the  electric-lighting  companies  of  New  York  city, 
is  the  general  manager,  with  offices  at  56  Liberty 
street.  New  York  cit}'.  George  L.  Wiley,  with 
offices  at  56  Liberty  street.  New  York  city,  con- 
tinues as  the  manager  of  the  Eastern  sales  depart- 
ment, which  includes  Northern  New'  Jerse3',  New 
York  state.  Western  Connecticut.  Western  Mas- 
sachusetts, Vermont  and  the  Canadian  provinces 
of  Quebec  and  Ontario  east  of  and  including  To- 
ronto; also  the  West  Indies.  Atlee  B.  Saurman, 
formerly  assistant  manager  of  the  Eastern  sales 
department  at  New  York,  will  be  manager  of  the 
Northeastern  sales  department,  with  offices  at  Bos- 
ton^  Mass.,  to  be  opened  on  or  about  March  ist. 
the  Northeastern  sales  department  will  include 
Eastern  Massachusetts.  Eastern  Connecticut,  Rhode 
Island,  New  Hampshire.  Maine  and  the  maritime 
provinces  of  Canada.  The  Standard  company  so- 
licits inquiries  in  relation  to  any  material  in  its 
line  of  m.anufacture,  and  will  be  glad  to  submit 
prices,  details  and  samples. 
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The  Electric  Appliance  company.  Chicago,  is 
sending  out  literature  describing  the  Adams-Bagnall 
arc  lamps.  These  lamps  are  made  in  seven  different 
styles,  and  for  alternating-current,  direct-current, 
constant-potential,  constant-current,  series  and 
street-railway  work. 

R.  H.  Leavitt  of  Capron,  111.,  manufacturer  of 
standard  electric-light  and  telephone  cross-arm 
brackets  and  pins,  has  added  to  his  business  a  full 
line  of  glass  insulators,  lag  screws,  bolts  and  cross- 
arm  bracf^s.  He  carries  a  large  stock  and  is  pre- 
pared to  make  prompt  shipments.  He  has  recently 
issued  a  new  price-list  of  his  goods. 

The  Shaw  Electric  Crane  company  of  Muskegon. 
Mich.,  is  said  to  have  recently  received  contracts 
for  32  electric  traveling  cranes  in  one  month.  The 
cranes  include  a  lo-ton  and  3^^-ton  one  which 
are  to  go  to  Buenos  Ayres,  a  five-ton  crane 
for  the  Brooklyn  navy  yard  and  14  cranes  for  the 
American  Car  and  Foundry  company  at  Detroit. 
Among  the  orders  are  five  50-ton  and  two  40-tDn 
cranes". 

Recent  export  shipments  of  the  Ball  Engine  com- 
pany, Erie.  Pa.,  included  a  40-horsepower,  simple 
engine  and  a  75-horsepow'er,  compound,  direct- 
connected  engine  to  Japan;  two  125-horsepower, 
tandem-compound  engines  to  Russia;  one  50-horse- 
power,  simple  engine  to  Honolulu,  H.  I.;  one  63- 
horsepower,  direct-connected  engine  to  Vera  Cruz, 
Mexico;  one  150-horsepower,  cross-compound  en- 
gine to  British  Columbia;  one  400-horsepower,  di- 
rect-connected engine  to  England. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia has  recently  closed  a  contract  with  the 
Youngstowm  and  Sharon  Street  Railway  company 
of  Youngstown,  Ohio,  for  the  installation  of  two 
batteries  of  Chloride  accumulators,  to  be  used  on 
its  lines.  Each  battery,  consisting  of  288  cells, 
will  have  a  capacit}''  of  191  kilowatt-hours  and  w-tll 
be  operated  in  connection  with  differential  boosters 
of  200-ampere  capacity  at  the  railway  company's 
rotary-transformer  sub-stations,  located  at  distances 
of  two  and  12  miles,  respectiveh^  from  the  power 
house. 

The  American  Bridge  company  has  closed  a  con- 
tract with  the  crow-n  agents  for  the  colonies  of 
Great  Britain  to  furnish  and  erect  on  the  line  of 
the  Uganda  raihvay  in  Africa  27  viaducts.  This 
contract  will  require  about  6,000  tons  of  steelwork. 
The  viaducts  will  consist  of  plate-girder  spans  on 
towers;  the  highest  tower  will  be  112  feet.  Sir 
A.  M.  Rendel  &  Co.  of  London,  England,  are  the 
engineers  for  the  crown  agents.  The  American 
Bridge  company  has  also  received  the  contract 
from  the  Pittsburg  and  Lake  Erie  Railroad  company 
for  the  new  steel  bridge  over  the  Monongahela 
River  at  Homestead,   Pa. 

The  Chicago  House  Wrecking  company,  Chicago, 
has  on  hand  many  hundreds  of  steam  engines  of 
the  best  makes.  These  engines  were  purchased 
from  dismantled  plants  and  other  buildings.  Most 
of  them  are  practically  as  good  as  new.  The  com- 
pany makes  a  specialty  of  handling  second-hand 
machinery  of  all  kinds,  and  gives  a  binding  guaran- 
tee w^ith  each  sale.  In  addition  to  engines,  the 
company  has  a  fine  line  of  dynamos  and  motors  and 
electrical  supplies.  Having  purchased  this  appa- 
ratus at  a  sacrifice,  the  company  states  that  it  can 
oft'er  exceptional  inducements  to  prospective  pur- 
chasers, and  is  desirous  of  mailing  its  new  catalogue. 
No.  156.  to  those  in  the  market  for  machinery  and 
supplies  of  all  kinds. 

The  Emerson  Electric  Manufacturing  company. 
St.  Louis,  Mo.,  announces  that  it  will  send  on 
request,  to  any  electrical  dealer  or  central  station 
of  financial  responsibility  in  the  United  States,  one 
sample  each  of  such  types  of  its  1901  desk  and 
ceiling-fan  motors  as  may  be  designated,  trans- 
portation charges  prepaid  by  the  Emerson  com- 
pany. These  samples  may  be  returned  after  30 
days'  trial,  by  freight,  at  the  company's  expense,  if 
for  any  reason  w'hatever,  it  should  be  desirable  to 
do  so.  The  Emerson  company  will  carry  a  stock 
and  endeavor  to  make  prompt  shipments  of  fans 
for  standard  voltages  and  alternations,  both  from 
St.  Louis  and  New  York  city.  It  has  also  com- 
pleted arrangements  whereby  the  following-named 
firms  will  act  as  its  special  selhng  agents:  H.  C 
Roberts  Electric  Supply  company,  Philadelphia, 
Pa.;    Doubleday-Hill    Electric    company.    Pittsburg. 


123 

Pa. ;  Western  Electrical  Supply  company,  St.  Louis, 
Mo.;  California  Electrical  Works,  San  Francisco, 
Cal. 

Among  the  sales  entered  by  the  Bullock  Electric 
Manufacturing  company  of  Cincinnati,  Ohio,  for 
the  w^eek  ended  February  2d  were  14  motors  of 
miscellaneous  sizes  for  the  Fore  River  Engine 
company.  Quincy.  Mass..  making  about  40  Bul- 
lock motors  in  all  which  this  company  has  pur- 
chased; a  15-horsepower  motor  for  the  Pacific 
Coast  Borax  company.  Bayonne,  N.  J.,  making 
about  20  Bullock  motors  now  in  operation  by  the 
company:  a  225-kilowatt  generator  and  two  60- 
horsepower  Teaser  equipments  for  Bergtheil  & 
Young.  London.  England,  for  operating  newspaper 
presses;  two  6o-kilowatt  generators,  switchboard 
and  several  small  motors  for  Jacob  Ruppert.  New 
York  city.  Sales  of  engine-type  generators  and 
motors  were  made  to  the  following-named  parties: 
Joseph  Joseph.  Cincinnati;  Manning.  Maxwell  & 
Moore,  and  American  Sugar  Refining  company. 
New  York  city;  Pittsburg  Engineering  comnany. 
Pittsburg;  John  L,  Thompson  estate  and  National 
-Enameling  and  Stamoing  company.  Baltimore; 
United  States  Furnishing  company.  Greenwich. 
Conn.:  Hosier  Safe  company,  Hamilton.  Ohio; 
Wolf  Process  Leather  companv.  Summerdale.  Pa.; 
Chri-tian  College.  Columbia.  Mo.:  Brown  Hni=;ting 
and  Conveving  companv.  Cleveland  Ohio:  Colum- 
bia Chemical  company,  Barberton.  Ohio. 

Some  large  consignments  of  transformers,  aggre- 
gating several  hundred  thousand  lights  in  capacity, 
w'ere  recently  received  by  the  Gregorv  Electric  com- 
pany of  Chicago.  The  shipments  of  this  company 
from  its  transformer  department  are  more  than 
double  what  they  were  a  year  ago.  Among  its  re- 
cent shipments  of  generators  mav  be  mentioned 
the  following:  To  the  Malvern  flowa")  Light  and 
Power  company,  one  6n-kilowatt.  500-volt.  and  two 
-^o-kilowatt.  iTo-volt  Edison  dynamos:  Williamsport, 
Tnd..  one  6o-kilmvatt.  General  Electric  alternator: 
Kankakee  (111.')  Electric  Lieht  and  Power  companv. 
one  i20-kilo\vatt.  Westinghouse  alternator:  one  7^- 
Vilowatt.  .S50-V0U.  Westinehousc  srenerator  to  the 
Citv  Railway  comnany  of  La  Salle.  Ill:  one  60- 
Vi'lowaft  Thomson-Houston  alternator  to  the.  Vir- 
c'inia  CMinn.")  Water  and  Light  comoany:  one  3;- 
kilowntt.  S'Vmens  fk  Halske.  2^0-volt  generator  to 
the  T?ico  CCoIo.")  Lio-hf  ^nd  Power  comoanv;  one 
I'^o-kilow^tt.  General  Electric  generator  to  the 
Aurora  CIll.)  Oas  Lieht  and  Power  comoanv:  o^q 
Ton-kilnw3t-t.  Thomson-Hrvuston  generator  to  the 
Hflwein  rinwa")  Electric  Lisht  companv:  one  4=^- 
l-i'owatt.  Ed'son  generator  to  Ozier  ^  HarHem^n. 
Henderson.  Tenn.:  one  i^o-kilow^tt.  Detroit,  .soo- 
■'"^H  generator  to  the  Arrher  Starch  comoanv. 
rhJ'-aoro:  one  7=;-kilowa*^t.  Wood  alternfltor.  Citv 
r-f  Sheridan.  Tnd.:  two  So-light.  Standard  pr^  rn-i- 
rbinpc  to  the  Canitol  Electric  compan".  Snrinqrfield. 
HI.  In  additii^n  to  the  above  manv  shipments  were 
made  of  smaller  motors  and  dynamos. 

The  B.  F.  Sturtevant  company  of  Boston,  Mass., 
states  that  it  recently  submitted,  in  competition 
w^ith  other  blower  manufacturers,  an  estimate  for 
certain  electric  fans  of  its  own  manufacture  and, 
according  to  its  usual  practice,  carefully  designed 
the  same,  together  w'ith  the  piping  system,  in  order 
to  accomplish  the  desired  results  with  the  least 
expenditure  of  power.  To  this  end.  large,  slow- 
running  fans  were  planned  and  the  relative  air 
velocities  at  all  points  were  carefully  regulated. 
Owing  to  the  large  size  of  the  apparatus,  the  price 
was  fully  $5C0  the  highest,  but  to  impress  upon 
the  purchaser  the  economic  value  of  such  an  equip- 
ment, the  Sturtevant  company  enforced  its  logic 
by  guaranteeing  that  the  power  required  would  not 
exceed  15  horsepower,  and  agreed  to  forfeit  $100 
per  horsepower  for  any  excess  above  this,  provided 
it  received  a  bonus  of  $50  per  horsepower  for  any 
reduction  below  the  amount  specified.  The  Stur- 
tevant apparatus  was  purchased  under  the  condi- 
tions of  the  guarantee.  The  trial  test  indicated  an 
actual  power  expenditure  of  only  10.5  horsepow-er. 
thus  calling  for  a  bonus  of  $225.  This  was  gladly 
paid  by  the  purchasers,  with  the  satisfaction  of 
■knowing  that,  although  the  first  cost  was  greater 
than  might  have  been  incurred  if  a  competitor's 
design  had  been  accepted,  the  power  was  58  per 
cent.  less.  That  is  to  saj'.  an  excess  of  $725  had 
been  paid,  but  a  constant  saving  of  14.5  horsepower 
over  the  competitor's  system  was  insured.  Upon  a 
basis  of  $50  per  horsepower  per  year  the  excess 
payment  will  be  made  good  by  the  saving  in  one 
vear's   operating    expense. 
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667.189.  Batter>'  Box  or  Tray  for  Motor  Vehicles. 
George  H.  Condict.  New'  York.  N.  Y..  assignor 
to  .the  Columbia  and  Electric  Vehicle  company. 
Jersey  City,  N.  J.,  and  Hartford.  Conn.  Appli- 
cation filed  September  3,  1898.  Renewed  July 
12,   1900. 

Tbe  battery  comDarlmeDt  has  an  opeaing  at  its  rear  end 
and  is  provided  with  two  or  more  sets  of  stationary  con- 
tact pieces.  A  batterj-containing  tray  is  provided  with 
fispd  contact  pieces  secured  to  and  located  at  points  of 
different  width  00  tbe  exterior  of  the  tray  and  adapted 
when  the  tray  is  inserted  endwise  into  tbe  battery  bos  to 
engage  the  corresponding  contacts  in  the  box  when  the 
tray  is  in  operative  position.     (See  cnt  on  next  page.) 

667,195-      Telephone       Switchboard  *    Connection. 


Issued  February  /    igoi. 

Thomas    V.     Davis,    Chicago.   111.     Application 
filed  April  28,  1900. 

A  casing  adapted  ro  surround  a  cable  for  a  pcrtion  of  its 
length  has  a  series  of  slots  or  indentations  along  iis  edge, 
with  conductors  looped  frcm  the  cable  and  received  in  the 
slots  or  indeDtations  so  as  to  be  held  io  a  fixed  relation  to 
each  other.  Tt"e  edf  es  of  tbe  rasing  are  held  together 
when  the  crndudO'S  a-e  in  the  slots. 

667.246.     Electromagnetic    Brake    Shoe.     Erank    C. 
Newell.  Wilkinsburg,  Pa.,  assignor  to  the  West- 
inghouse    Air   Brake   company,    Pittsburg,    Pa.^ 
Application   filed  April  28,    1900. 

The  body  is  composed  of  a  series  of  plates  or  lamina- 
tions securely  fastened  together,  and  carries  a  wear-shoe 
secured  at  its  end.  The  body  is  wider  at  its  end  where 
the  shoe  is  attached  than  at  other  portions,  and  additional 


platPS  are  secured  Io  tbe  side  of  the  body  at  its  narrower 
portions,  whpreby  a  uniform  area  of  cross-section  is  ob- 
tained through  its  leng'h. 

667.275.  Electric  Motor.  George  E.  Weisenburger. 
Sharon.  Pa.,  assignor  of  one-third  to  E.  W. 
Beadel.  Newcastle,  Pa.  Application  filed  Feb- 
ruary 21,  1900. 

This  mntor  has  a  rotatab'e  arraatnre  and  a  rotatable  field 
maenet.  Removable  end  casings  are  pivotaMy  moua'ed 
on  the  armature  shaft,  one  of  the  cas'nes  forming  a  so^^ket 
for  one  end  of  tbe  shaft  and  tbe  olher  forming  a  closed 
commutator  chamber.  Collector  rings  mounted  on  tbe 
end  casines  are  movable  therewith.  The  rincs  are  in 
series,  each  series  being  on  opposite  sid^s  of  the  field 
magnet.  Stationary  brush  supports  for  the  collector-ring 
brushes  form  closed  chambers  for  the  collector  rings  and 
ibeir  brushes. 
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667,324.  Shade  Holder  for  Electric  Lamps.  George 
M.  Lane.  Newark,  N.  J.,  assignor  to  M.  Samuel 
Kamm,  Newark,  N.  J.  Application  filed  Sep- 
tember 17,  1900. 

Clamps  are  pivolally  connected  to  opposite  eods  of  a 
base  plate,  ana  springs  connect  the  jaws  of  the  clamps  and 
span  the  space  formed  between  them  and  supplement  the 
action  of  the  jaws  to  prevent  lateral  displacement  of  the 
shade  or  part  placed  upon  the  plate. 

667,327.  Telephone  Transmitter.  TiodoU  Lidberg, 
Chicago.  111.,  assignor  to  the  Swedish-American 
Telephone  company,  Chicago,  111.  Application 
filed    October  3,    1900. 

A  metal  tube  is  counterbored  at  one  end  and  a  fiexible 
diaphraem  adapted  to  rest  upon  the  shoulder  formed  by 
the  conjunction  of  the  two  diameters  of  the  tube.  A  ring 
surrounds  the  edges  of  the  diaphragm  for  holding  the 
diaphragm  in  place.  An  electrode  fixed  to  the  inner  sur- 
face of  the  diaphragm  moves  with  it.  A  stationary  elec- 
trode is  introduced  into  the  open  end  of  the  lube  with 
means  for  adjustably  fixing  it,  and  a  granular  conducting 
medium  is  placed  in  the  tube  between  the  electrodes. 


NO.    667,189. 

^7,Z2^-  Trolley  Head.  Eli  S.  Reed,  Hill  City, 
Tenn.,  assignor  of  one  hundred  and  fifty-three 
two-hundredths  to  Edward  M.  Smith  and 
William  P.  McClatchey,  Chattanooga,  Tenn. 
Application  filed  June  20,  1900. 

The  head  is  connected  with  the  spindle,  so  as  to  be  capa- 
ble of  an  axial  rotation,  and  a  ring  carrying  a  lug  is  riveted 
to  the  upper  end  of  the  spindle  and  engages  the  head  so 
as  to  limit  its  axial  movement. 

667,372.  Electric  Arc  Lamp.  Hans  O.  Swoboda, 
New  York,  N.  Y.  Application  filed  June  15, 
1900. 

A  pair  of  studs  project  upward  from  a  resiliently 
mounted  gas  cap.  A  clutch  plate  has  openings  to  receive 
the  upper  carbon  and  the  studs  projecting  from  the  gas 
cap.  Electrically  actuated  means  are  provided  for  lifting 
the  end  of  the  clutch  plate. 

(i^7-2t7A-  Electric  Heater  for  Liquids.  Joseph  A.  G. 
Trudeau,  Ottawa,  Canada.  Application  filed 
April  4,  1900. 

Two  short  electrodes  arranged  near  together  project 
through  the  wall  of  the  vessel  containing  the  liquid  to  be 
heated  and  close  to  its  bottom  so  as  to  be  wholly  below 
the  liquid  level  under  normal  operation.  An  insulating 
and  liquid-tight  retaining  packing  is  placed  between  each 
of  the  electrodes  and  the  wail  of  the  vessel  through  which 
it  projects. 

667.421.  Means  for  Connecting  Electrodes.  Henry 
Blackman,  New  York,  N.  Y.  Application  filed 
June  6,  1899. 

For  making  connection  between  an  electrode  and  an 
independent  conductor  a  protecting  tube  or  sheath  en- 
closes the  conductor,  and  a  packing  at  the  upper  part  of 
the  tube  surrounds  it  and  forms  a  seal  to  prevent  passage 
of  fluids  past  the  seal  into  the  space  between  the  tube  and 
conductor. 

667,434.  Signaling  System.  Waldo  F.  Follett,  New 
Haven,  Conn.,  assignor  to  the  National  Elec- 
trical Manufacturing  company.  Milford,  Conn. 
Application  filed  June  22,  1900. 

The  central-office  apparatus  comprises  in  its  structure 
aBuplex  receiving  instrument  responding  to  the  joint  ac- 
tion of  a  group  of  signals,  each  of  which  alone  is  insuffi- 
cient to  elicit  a  full  response  from  the  duplex  instrument. 
The  station  receiving  circuit  gives  an  indication  upon  the 
completion  of  a  predetermined  group  of  signa's. 


NO.    667,435 

667,435.  Cartridge  Fired  by  Electricity.  William 
Friese-Grcenc  and  Percy  E.  Knell,  London, 
England.     Application  filed  December  30,  1899. 

A  case  of  insulating  material  contains  a  length  of  metal 
vaporizable  more  or  less  quickly  by  the  passage  of  elec- 
tricity. Electric  contact  is  made  with  the  vaporizable 
metal  at  its  ends,  whereby  on  the  passage  of  a  current  of 
,  electricity  through  the  metal  explosive  energy  is  gener- 
ated.    (See  cut  ) 

667.448.  Signal  for  Trunk  Lines.  Frank  R.  Mc- 
Berty.  Downer's  Grove,  and  James  L.  McQuar- 
ric,  Chicago.  111.,  assignors  to  the  Western  Elec- 
tric company,  Chicago,  111.  Application  filed 
January  il,  1897. 

A  source  of  current  is  included  in  the  plug  circuit  unit- 
ing two  telephone  lines,  with  means  for  closing  the  line 
circuit  at  the  sub-station  during  the  use  of  the  telephone. 
A  magnet  interposed  in  the  circuit  to  respond  to  current 
therein  controls  a  supervisory  signal  adapted  to  be  dis- 
played when  the  magnet  is  inert.  A  key  disconnects  the 
source  of  current  from  the  plu^  circuit  when  in  one  posi- 
tion, and  switch  contacts  associated  with  the  key  alter  the 
circuit  determining  the  display  of  the  supervisory  signal 
to  prevent  its  display, 

667,454.     Facsimile  Telegraph.    Anton  PoUak,  Szen- 


tes,  Austria-Hungary.     Application  filed  Febru- 
ary  17,   1899. 

The  transmitting  device  has  a  series  of  selenium  cells 
with  means  for  varying  their  illumination  in  accordance 
with  the  message.  Current  impulses  sent  through  the 
cells  successively  individually  correspond  with  the  suc- 
cessive points  of  the  message.  The  receiver  has  a  vibrat- 
ing member  adapted  to  respond  to  these  impulses  to  re- 
produce successive  points  of  the  message.  The  after 
vibrations  of  the  vibratory  member  are  so  suppressed  that 
its  response  to  the  current  impulses  may  be  substantially 
unaffected  by  them. 

667.460.  Telephone  Exchange  Apparatus.  Charles 
E.  Scribner,  Chicago,  111.,  assignor  to  the  West- 
ern Electric  company,  Chicago,  111.  Applica- 
tion filed  September  25,   1896. 

The  subscribers'  lines  enter  a  common  annunciator 
board.  Terminals  of  different  subscribers'  lines  and 
trunk  lines  extend  from  the  annunciator  board  to  each  of 
the  switchboards.  Two  or  more  separate  signal-indicating 
instruments  for  each  subscriber's  line  are  located  in  the 
annunciator  board,  with  different  circuits  for  each  of  the 
instruments  associated  with  the  corresponding  telephone 
line.  At  the  sub-siation  of  the  line  either  of  the  signals  of 
the  line  is  actuated  through  the  agency  of  the  proper 
circuit. 

667.461.  Apparatus  for  Telephone  Switchboards. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  January  9,  1897. 

A  lamp  in  the  local  circuit  is  provided  with  a  shunt. 
A  supervisory  signal  is  associated  with  the  plug  of  the 
telephone  line,  and  circuit  connections  closed  in  register- 
ing contacts  of  the  plug  and  spring-jack  bring  the  super- 
visory signal  into  circuit  with  the  shunted  lamp,  whereby 
the  response  of  the  supervisory  signal  is  made  indepen- 
dent of  the  condition  of  the  lamp. 

667.462.  Signal  Lamp  for  Telephone  Switchboards. 
Charles  E.  Scribner.  Chicago,  III,  assignor  to 
the  Western  Electric  company,  Chicago,  111. 
Application  filed  March  9,  189S. 

A  cylindrical  lampibulb  is  adapted  to  be  inserted  within 
a  tubular  lamp  socket.  Terminal  plates  secured  on  oppo- 
site sides  of  the  bulb  conform  thereto  and  have  slots 
therein.  A  pair  of  contact  springs  project  longitudinally 
into  the  socket,  one  on  either  side  of  the  lamp,  bearing 
upon  the  portions  of  the  terminal  plates  in  which  the  slots 
are  cut,  to  make  electrical  contact  with  the  lamp  and  pre- 
vent it  from  turning  in  the  socket. 

667.463.  Signaling  Apparatus  for  Telephone  Switch- 
boards. Charles  E.  Scribner.  Chicago,  111.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago, III.    Application  filed  June  7,  1899. 

A  telephone  circuit  between  two  stations  is  provided  with 
means  for  breaking  the  circuit  at  either  station.  A  sig- 
nal-controlling instrument  is  normally  responsive  to  cur- 
rent in  one  of  the  lines.  A  pair  of  switch  contacts  actuated 
by  an  electromagnet  responsive  to  currents  through  one  of 
the  lines  alter  ttie  circuit  connections  to  make  the  signal- 
controlling  instrument  responsive  to  current  in  both  lines. 

667.484.  Device  for  Disinfecting  Transmitters  and 
Receivers  of  Telephones.  Cyrus  F.  Axtell,  New 
York,  N.  Y.     Application  filed  May  25,  1900. 

A  generator  of  ozone  operated  from  a  magneto-shaft  of 
the  telephone  distributes  the  ozonized  air  to  the  receiver 
and  transmitter. 

667,498.  Electrolyzer.  William  T.  Chapman,  Man- 
chester, England,  assignor  to  the  American  Al- 
kali company,  Philadelphia,  Pa.  Application 
filed   September   12,   1900. 

An  electrolytic  cell  has  an  anode  comprising  a  block 
with  a  series  of  carbon  rods  secured  thereto.  A 
metallic  rod  secured  to  the  block  extends  vertically 
through  the  top  of  the  cell,  and  has  an  outer  screw- 
threaded  portion  and  an  inner-sheathed  portion  to  shield 
it  from  gas  or  fumes.  A  hollow  collar  internally  threaded  ■ 
for -part  of  its  length  engages  the  outer  screw-threaded 
portion  of  the  supporting  rod. 

667.503.  Phonograph  Attachment  for  Telephone 
Circuits.  Allan  B.  Clark.  Nashville,  Tenn..  as- 
signor of  one-half  to  J.  Roy  Boone,  Nashville, 
Tenn.     Application  filed  July  10,  1900. 

In  a  central  station  embracing  a  telephone  circuit  and 
subscribers'  lines  a  phonograph  is  normally  in  circuit 
with  different  subsrribers.  Spring-jacks  are  provided  for 
each  subscriber's  line  at  the  central  station,  and  a  plug  is 
adapted  to  be  inserted  so  as  to  release  the  spring-jacks 
and  break  the  connection  between  the  phonograph  and  the 
subscriber  while  connecting  the  subscriber  with  central  or 
with  another  subscriber  through  central. 

667.508.  Automatic  Switch.  Joe  D.  Edwards,  Wash- 
ington. D.  C.  Application  filed  October  30, 
1900. 

In  an  underground  electric-railway  system  a  trip-lever 
is  operatively  connected  with  a  series  of  pivoted  switch 
points  and  located  below  the  surface.  A  plow  is  carried 
by  the  car  and  provided  with  bearings.  A  bar  slidably 
mounted  in  the  bearings  has  a  collar  on  iis  lower  end,  with 
a  coiled  spring  interposed  between  the  collar  and  one  of 
the  bearings.  A  trip  on  the  bar  engages  the  trip  lever.  An 
operating  table  passing  over  a  roller  mounted  on  a  plow 
Iiolder  is  detachably  connected  to  the  bar. 

667.509.  Current  Collector  for  Electric  Railways. 
Frederick  C.  Esmond,  New  York,  and  Norton 
P.  Otis,  Yonkers,  N.  Y.  Application  filed  No- 
vember   17,    1899.  ■ 

Several    parallel   bars  extend  longitudinally  of  the  ve- 
hicle and  are  grouped    together  on  a   common   support  to 
form  a  unitary  device.     Each  has  an   independent  vertical    . 
movement  with  respect  to   the   support  and  an  additional 
movement  against  a  spring. 

667,519.  Electric  Meter.  Jesse  Harris,  Rensselaer, 
N.  Y.     Application  filed  June  2,  1900. 

The  source  of  power  consists  of  a  motor  and  clockwork. 
The  motor  is  arranged  to  receive  initial  power  intermit- 
tently and  to  wind  the  clockwork  intermittently,  the  clock- 
work being  arranged  to  complete  an  electric  circuit 
whereby  the  motor  is  given  motion.  The  meter  also  has 
a  registering  train,  an  indicating  device  and  a  transmitting 
device,  the  registering  train  being  arranged  to  receive 
motion  intermittently  from  the  transmitting  device  and  the 
latter  to  receive  motion  from  the  motor  and  communicate 
it  to  the  registering  train  and  indicating  device.  The 
transmitting  device  has  a  resilient  device  in  connection 
with  it  whereby  its  movements  are  controlled,  the  resilient 
device  having  permanent  initial  resilience.     (See  cut.) 

66y.s^^-  Telephonic  Transmitter.  Lemuel  Mellett, 
Somcrville,  Mass.,  assignor  to  Albert  F.'  Hen- 
derson, Melrose,  Mass.  Application  filed  June 
14,   1900. 

A  body  of  loose  granular  resistance-varying  material  is 
located  in  a  chamber  behind  a  diaphragm  and  actuated 


thereby.  Vibrators  respectively  responsive  to  differen 
tones  located  in  the  chamber  behind  the  diapliragm  and 
actuated  thereby  react  independently  on  the  granular 
body. 

^^7,S^7-  Conduit  for  Electric  Wires.  Emmett  D. 
Page,  New  York,  N.  Y.  AppUcation  filed  May 
14,  J900. 

The  conduit  has  one  or  more  channels  or  ducts  for 
wires  and  is  provided  with  a  pliable  detachable  cover 
adapted  to  be  beat  toward  and  away  from  the  conduit.  It 
also  has  longitudinally  extending  grooves  whereby  the 
cover  may  be  slid  along  the  conduit  to  apply  and  detach  it. 


NO.  667,519 

667,571.  Trolley  Wire  Crossing.  James  W.  Perry, 
Philadelphia,  Pa.  Application  filed  May  10, 
1900. 

Two  parts  are  pivoted  together  at  the  middle  and  re- 
spectively adapted  to  be  connected  to  the  trolley  wires  of 
the  two  crossing  railways,  and  each  of  the  parts  is  provided 
with  guide-rails  upon  its  under  surfaces,  those  of  one  of 
the  parts  being  adjustable  so  as  to  turn  horizontally  into 
or  out  of  alinement  with  the  trolley  wire  and  acting  to  sup- 
port the  other  part  and  adjustably  lock  the  two  parts  to- 
gether. 

667,584.  Electric  'Arc  Lamp.  Rupert  Schefbauer, 
Jersey  Citj',  N.  J.,  assignor  to  the  Sterling  Arc 
Lamp  company  of  New  York.  Application  filed 
May   I,    1900. 

This  is  an  alternating-current  arc  lamp  comprising  regu- 
lating magnets,  an  inductive  reactance,  a  manually  con- 
trolled switch,  and  connections  whereby  the  switch  can 
either  cut  out  the  lamp  and  cut  in  the  inductive  reactance, 
or  throw  the  lamp  and  inductive  reactance  into  parallel 
with  each  other.     (See  cut , ) 

667.5S5.  Electric  Arc  Lamp.  Albert  Schweitzer, 
Pittsburg,  Pa.  Application  filed  October  6, 
1900. 

A  plunger  arranged  in  an  interior  air-light  casing  is  pro- 
vided with  air  passages  and  means  for  their  control.  An 
upper-carbon  holder  arranged  in  the  casing  has  contact 
springs  at  its  upper  end.  A  gravity  clutch  engages  with 
the  upper  carbon.  Swinging  rods  carry  a  bracket  for 
supportmg  the  globe.  An  insulated  casing  is  arranged 
above  the  solenoid. 

667,619.  Controller  for  Electric  Motors.  Thomas 
W.  Eaton,  Chicago,  111.,  assignor  to  the  Eaton 
&  Prince  company.  Chicago,  111.  Application 
filed  October  8,  1900. 

A  drum  carries  co-operating  movable  contacts.  A  frame 
or  bracket  is  engaged  by  a  projection  on  the  drum  for 
raovemsnt  in  one  direction.  A  contact  plate  is  carried  by 
the  frame,  and  a  series  of  auxiliary  contacts  are  provided 
with  which  tha  contact  plats  co-operates. 


NO.  667,584 

667,625.  Automatic  Electric  Circuit-breaker.  Ber- 
traiu  Hopkinson  and  Ernest  Talbot,  London, 
England.     Application  filed  July   16,   1900. 

In  this  circuit-breaker  an  electromagnetic  device  is  pro- 
vided for  closing  the  breaker  automatically.  A  normally 
open  local  circuit  supplies  current  to  a':tuate  the  closing 
device  and  upon  the  opening  of  the  circuit-breaker  the 
local  circuit  is  closed  and  held  closed  until  the  mechanism 
acts  to  return  the  circuit-breaker  to  its  closed  position. 

Design. 
34.040.  Incandescent  Electric  Lamp.  Charles  A. 
Chase,  Chicago,  111.,  assignor  to  the  General 
Incandescent  Lamp  company,  Cleveland,  Ohio. 
Application  filed  January  11,  1901.  Term  of 
patent,  14  years. 
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Alternating-current      Development     in 
Austria. 

By  Frank  C.  Perkins. 

In  Austria,  as  in  all  parts  of  Europe,  the  poly- 
phase, alternating-current  apparatus  has  been  in- 
stalled very  extensively  and  will  undoubtedly  be 
still  more  prominent  in  the  next  few  years.  In 
Vienna,  the  most  important  city  of  Austria,  the 
central  station  of  which  will  first  be  considered, 
single-phase,  alternating-current  apparatus  was  first 
installed  to  the  extent  of  more  than  2,000  horse- 
power. Later,  two-phase,  alternating-current  ma- 
chines were  installed  to  the  extent  of  15,000  horse- 
power; and  now  very  few  modern  central  stations 
in  Austria  or  elsewhere  are  being  equipped  with 
anything  but  three-phase  machines. 

The  questions  as  to  what  has  been  the  greatest 
electrical  development  during  the  last  five  years 
?nd  what  the  future  prospects  are  for  the  next  five 


of  electrical  engineering  was  likely  to  be  of  the 
greatest  value  in  preventing  overcrowding  in  towns, 
and  by  encouraging  cottage  industries  would  insure 
the  better  distribution  of  the  working  population. 
These  facts  and  the  probability  that  even  long  lines 
of  existing  railways  that  are  now  overcrov/ded  with 
traffic  will  be  worked  by  electric  locomotives  from 
power  stations  make  me  feel  that  the  distribution 
of  electric  light  and  power  is  beyond  doubt  the 
greatest  electrical  development  of  the  last  five  years. 
As  regards  polyphase  matters,  the  prevailing  opin- 
ions vary  greatly;  I  think  the  majority,  however. 
myself  among  the  number,  consider  that  at  present, 
wherever  electrical  energy  has  to  be  supplied  very 
largely  for  lighting  purposes,  the  balance  of  ad- 
vantage appears  to  He  with  direct-current  distribu- 
tion. Where,  on  account  of  distance,  transform- 
ing is  necessary,  the  right  use  of  polyphase  ap- 
paratus  Is  for   generation   and   distribution   at  high 


nators.  There  are  14  single-phase  machines,  six 
of  500  kilowatts  each  and  eight  having  a  capacity 
of  400  kilowatts  each.  The  two-phase  generators 
are  five  in  number,  each  having  an  output  of  1,000 
kilowatts.  The  line  potential  is  2,100  volts,  and 
underground  cables  are  used  in  the  distribution,  a 
total  of  more  than  250  kilonieters  of  primary  cable 
being  employed.  The  entire  station  was  equipped 
by  Ganz  &  Co.  of  Budapest  for  the  Internationale 
Elektricitats  Gesellschaft   of  Vienna. 

Trieste  Is  an  Austrian  city  of  considerable  im- 
portance on  account  of  its  shipping.  It  Is  one  of 
the  principal  seaports,  and  Its  docking  facilities  have 
recently  been  brought  to  the  highest  standard.  The 
central  station  of  this  city  was  constructed  and 
equipped  by  the  firm  of  Ganz  &  Co.  The  steam- 
boiler  plant  consists  of  five  boilers,  each  having  a 
heating  surface  of  135  square  meters  and  operating 
under  a  pressure   of   li    atmospheres.     The   boilers 


FIG.     I.       ALTERNATING-CURRENT    DEVELOPMENT    IN    AUSTRIA. ENGINES    AND    GENERATORS    IN    CENTRAL    STATION    AT    VIENNA. 


years    may  be  stated,   in  a  digression.,   by   quoting 
two   leading   English    engineers: 

Sir  William  Preece  of  London,  in  a  recent  letter 
to  an  American  Inquirer,  says:  "The  greatest  de- 
velopment of  the  last  five  years  is  undoubtedly  poly- 
phase, alternating-current  working  In  Europe."  "In 
the  development  of  power  transmission  and  electric 
traction  on  railways  it  is  going  to  shove  us  ahead 
of  your  verj'  progressive  countr3\"  While  the  latter 
part  of  the  statement  may  come  true,  there  is  no 
question  that  American  enterprise,  invention  and 
practical  engineering  work  with  polyphase,  al- 
ternating-current machinery  are  not  at  present 
behind  any  country  in  the  world.  It  is  also  to  be 
noted  that  a  great  deal  of  American  polyphase  ap- 
paratus, as  well  as  American  engineering  talent,  is 
being  used  to  aid  in  the  "shoving"  process  in  Eng- 
land. ! 

In  reference  to  the  same  questions  Colonel  R.  E. 
Crompton  of  Kensington.  London,  says:  "I  think 
it  probable  that  most  of  us  in  England  consider 
that  the  great  development  of  light  and  power  sup- 
ply from  central  stations  or  power  houses,  and 
which  it  is  now  seen  can  be  commercially  worked 
up  to  a  radius  of  15  miles  from  the  power  house. 
is  likely  to  be  greatly  extended  in  all  countries,  and 
will  have  far-reaching  commercial  and  social  re- 
sults." 

Colonel  Crompton  continues :  "It  is  10  years 
since  I  first  publicly  stated  that  this  development 


voltages,  with  transformation  to  500-volt,  direct- 
current  distribution  at  the  transforming  points." 

The  latter  method  referred  to  by  Mr.  Crompton 
is  advised  by  American  engineers  in  connection 
with  the  introduction  of  electric  power  for  the 
underground  railways  of  London,  polyphase  cur- 
rents being  generated  at  the  power  station  at  high 
potentials,  with  static  transformers  and  synchronous 
converters  at  the  sub-stations.  European  engineers 
of  prominence,  however,  are  advocating  the  direct 
use  of  pob'phase  motors  on  the  electric  locomotives, 
and  it  Is  with  great  interest  that  the  decision  is 
awaited.  For  incandescent  and  arc  lighting  the 
latest  approved  practice  In  all  countries  is  to  use 
large  central-station  units,  those  with  stationary 
armature  and  rotating-flywheel  fields  preferred,  with 
distribution  to  sub-stations  at  high  voltages,  step- 
down,  static  transformers  giving  a  low  house-llght- 
inar  potential. 

But  to  return  to  Vienna.  The  great  commercial 
city  of  Austria  was  among  the  first  to  introduce 
alternating-current  apparatus  on  a  large  scale,  and 
it  has  a  central  station  CFIg.  2.  page  126)  whose 
capacity  is  now  more  than  15.000  horsepower.  The 
boiler  house  Is  equipoed  with  32  boilers  which  have 
a  heating  surface  of  8,000  square  meters  and  supply 
steam  to  19  horizontal,  compound,  condensing  en- 
gines of  various  sizes.  The  engine  and  generator 
room  seen  in  the  accompanying  illustration  (Fig.  i) 
Is  supplied  with  single-phase  and  two-phase  alter- 


are  of  the  Tischbein  type,  and  were  built  by  Rlng- 
holTer  of  Prague.  The  engine  room,  shown  In  Fig. 
3,  is  supplied  with  three  Tosi  engines,  one  of  350- 
horsepower  capacity,  one  of  300  horsepower  and  one 
of  450  horsepower,  each  being  of  the  horizontal, 
tandem-compound  type.  Under  the  engine  room 
are  placed  the  condenser  pumps,  which  are  operated 
by  the  main  engines.  The  alternators  seen  in  the 
illustration  have  rotating-flywheel  field  magnets,  and 
are  designed  for  an  output  of  250  kilowatts.  These 
machines  are  of  the  three-phase  type.  The  revolv- 
ing fields,  directly  coupled  to  the  engines,  have  a 
normal  speed  of  100  revolutions  per  minute,  and  the 
exciting  current  is  supplied  by  collector  rings  from 
a  continuous-current  dynamo,  mounted  on  the  end 
of  the  engine  and  alternator  shaft,  outside  of  the 
main  bearing,  as  indicated  in  Fig.  3.  The  potential 
of  these  alternators  is  2.000  volts,  and  the  current 
at  this  pressure  is  carried  to  the  points  of  distribu- 
tion about  the  city  by  underground  cables.  At 
the  various  arc  lamps  a  transformer  reduces  the 
tension  to  .33  volts,  required  for  each  lamp.  The 
incandescent  circuits  are  supplied  at  100  volts, 
step-down  transformers  being  placed  at  various 
transformer  buildings  located  at  various  points  on 
the  thoroughfares.  The  Trieste  plant  is  a  fair 
example  of  this  method  of  generation  and  distribu- 
tion for  a  moderate-sized  central  station  with  dis- 
tances within  reasonable  limits. 
The  central  stations  just  described  are  examples 
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of  the  use  of  single-phase,  two-phase  and  three- 
phase,  ahernating-current  apparatus,  not  only  in 
Austria,  but  throughout  Europe,  when  operated  by 
high-power  steam  engines,  and  for  transmission  and 
distribution  at  moderate  potentials.  It  may  now  be 
of  interest  to  consider  an  important  high-potential, 
polyphase  transmission  plant  in  Austria. 

The  Bozen-Meran  high-tension,  polyphase  power 
transmission  will  illustrate  very  well  the  use  of 
polyphase  generators  driven  by  turbines  for  long- 
distance power  transmission.  From  the  power 
house  (Fig.  4)  two  lines  of  power  transmission  are 
required  and  two  different  line  potentials  are  em- 
ployed.    One   transmission   line    conducts    the   cur- 
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but  higher  voltages  may  be  looked  for  in  all  new 
long-distance  power-transmission  plants. 


FIG.    2.       ALTERNATING-CURRENT    DEVELOP.vlENT    IN     AUS- 
TRIA.— VIENNA   CENTRAL   STATION. 

rent  to  JVIeran,  a  distance  of  S-5  kilometers  from 
the  power  house,  and  the  other  line  supplies  the 
necessary  electrical  energy  for  operating  arc  and 
incandescent  lights,  as  well  as  motors,  at  Bozen,  a 
distance  of  30  kilometers  from  the  generating  sta- 
tion. The  Meran  line  utilizes  a  polyphase  current 
of  a  potential  of  3.600  volts,  while  the  Bozen  con- 
ductors operate  with  a  potential  of  12,000  volts. 
Both  of  the  lines  are  of  high-grade  pole  construc- 
tion, carrying  two  sets  of  three  conductors  each. 
The  potential  is  reduced  to  115  volts,  and  is  used 
largely  in  the  manufacture  of  calcium  carbide,  as 
well  as  operating"  the  motors  and  arc  and  incan- 
descent lamps  of  the  two  places.  • 

The  turbine  and  dynamo  room,  shown  in  Fig.  5, 
(page  127)  has  six  turbines  of  1,200  horsepower 
each.  These  waterwheels  operate  under  a  hydraulic 
head  of  64  meters,  and  are  each  directly  coupled 
to  a  polyphase,  alternating-current  generator  of 
1,000  kilowatts'  capacity.  Four  of  these  units  are 
seen  in  the  illustration,  the  automatic  governor 
controllin.g  the   turbines   being   shown   at   the   left. 


Vestibules  for  Boston  Street  Cars, 

The  Massachusetts  State  Railroad  Commissioners 
have  decided  that  the  Boston  street-railway  com- 
panies must  provide  vestibules  for  the  protection 
uf  motormcn  in  cold  weather.  The  Legislature 
in  1900  passed  an  act  providing  for  the  use  of 
vestibules  on  all  street  cars  during  January,  Feb- 
ruary, March  and  December,  but  allowed  the  com- 
mission to  suspend  the  law  in  Boston.  The  single 
question  before  the  commissioners  was  that  of 
safety  of  operation,  the  railway  managements  as- 
serting that  the  vestibules  obstructed  the  view  of 
the  motormen  in  the  narrow,  crowded  streets  in  the 
business  district  of  Boston,  and  rendered  the  op- 
eration of  cars  more  dangerous  to  the  other  users 
of  the  streets.  Many  conflicting  opinions  were 
heard  from  people  who  had  investigated  the  sub- 
ject in  other  places,  in  several  instances  the  views 
of  two  managements  in  the  same  city  being  at 
variance.  It  was  regarded  as  significant,  however, 
that  the  number  of  vestibuled  cars  in  use  has 
steadily  increased,  and  that  no  cases  could  be  found 
where  companies  had  been  forced  to  abandon  them 
for  the  old  style  of  open-platform  cars.  The  fact 
that  modern  vestibules  are  so  built  as  to  be  prac- 
tically convertible  was  also  regarded  as  an  argu- 
ment in  favor  of  the  change.  While  the  commis- 
sioners admitted  that  in  very  crowded  streets  there 
was  reasonable  ground  for  apprehension  that  en- 
closed platforms  would  increase  the  danger  to 
pedestrians,  the  fact  that  the  doors  could  be  opened 
and  the  windows  lowered  so  as  to  allow  the  mo- 
torman  free  use  of  his  sight  and  hearing  seemed 
to  provide  for  such  cases. 

The  time  set  for  the  completion  of  the  change 
is  January  i,  1905,  and  certain  lines  are  to  be 
equipped  with  the  new  platforms  by  December  i, 
1901,  for  trial.  The  board  agrees  to  reverse  its 
decision  in  case  these  cars  prove  unsuccessful. 
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Franchises  Taxable  in  Michigan. 

The  Michigan  Supreme  Court,  in  a  recent  deci- 
sion, holds  that  franchises  granted  to  street  railways 
and  similar  corporations  are  taxable.  The  decision 
is  an  important  one,  not  only  on  account  of  the 
changes  that  will  be  made  in  the  assessment  of 
property  belonging  to  Michigan  corporations,  but 
because  it  will  probably  serve  as  a  precedent  to 
justify  similar  decisions  in  other  states.  The  case 
grew  out  of  the  recent  increase  of  the  personal - 
property  assessment  of  the  Detroit  Citizens'  Street 
Railway  company  from  $1,500,000  to  $5,000,000, 
$2,000,000  of  which  the  company  claimed  was  rep- 
resented only  by  the  alleged  value  of  its  franchises. 
In  the  opinion  handed  down  by  the  court,  careful 
distinction  is  made  between  the  right  granted  to  a 
concern  to  organize  and  exist  as  a  corporation, 
the  right  to  act  generally  as  a  corporation  and  the 
special  privileges  granted  to  a  corporation  already 
licensed.  Under  this  latter  classification  is  included 
the  use  of  streets  as  granted  to  street-railway  and 
conduit  companies.  The  first  two  mentioned  are 
not  transferable,  and  therefore  cannot  be  said  to 
have  an  actual  cash  value.  Even  special  privileges 
are  usually  of  little  more  than  nominal  value  except 
in  connection  with  tangible  property  which  .makes 
it  possible  for  the  o^vner,  who  may  be  a  corporation 
or  a  private  individual,  to  avail  himself  of  them. 
When,  however,  they  are  associated  with  property 
which  makes  them  available,  the  property  with  which 
they  are  connected  generally  takes  on  a  new  form 


American   System   Favored  for  London 
Metropolitan    Railway. 

[From  the  Chicago  Daily  News.] 

London,  February  14. — A  lively  discussion  over 
the  relative  merits  of  American  and  European  elec- 
trical ideas  animated  this  afternoon's  meeting  of 
the  Metropolitan  District  Underground  railway 
shareholders.  Referring  to  the  international  com- 
petition for  the  conversion  of  the  road  from  steam 
to  electricity.  Chairman  Forbes  stated  that  the 
management,  acting  on  expert  advice,  strongly  ad- 
vised the  system  submitted  by  a  Budapest  house 
[Ganz  &  Co.].  He  added:  "The  Americans  are 
not  in   it.   though  they   think  they  are." 

This  shot  provoked  the  ire  of  Robert  W.  Perks. 


ALTERNATING-CURRENT    DEVELOPMENT   IN    AUSTRIA. — ENGINE-DYNAMO  UNITS  AT  TRIESTE. 


One  of  the  alternators  supplies  current  at  12,000 
volts  and  three  of  the  others  generate  a  polyphase 
current  at  3,600  volts,  while  two  of  the  i.ooo-kilo- 
watt  machines  are  designed  to  give  both  12,000  volts 
and  3,5oo  volts.  These  machines  are  all  of  the 
inductor  type,  and  hence  it  will  be  readily  under- 
stood how  such  high  voltages  can  be  generated 
directly  by  the  alternators,  thereby  avoiding  the 
necessity  of  using  step-up  transformers  for  the  high- 
tension  line  of  30  kilometers  to  Bozen.  On  account 
of  the  armature  winding  as  well  as  the  field  wind- 
ing of  these  machines  being  stationary,  the  great 
difficulty  of  high  insulation  of  moving  coils  is 
avoided.  At  the  Paris  Exposition  recently  closed 
a  machine  was  exhibited  which  generated  success- 
fully currents  of  more  than  30,000  volts.  This  is, 
however,    somewhat  beyond   the   present   practice. 


M.  P..  the  London  solicitor,  who  represents  the 
financial  interests  which  control  the  company.  Mr. 
Perks  said:  "I  am  free  to  declare  that  not  a  penny 
will  be  forthcoming  for  the  installation  of  any 
experiment  on  this  propert3^  The  system  of  which 
the  management  seems  enamored  will  not  do.  Its 
cheapness  fails  to  atone  for  its  utterly  untried  char- 
acter. We  must  bring  ourselves  to  understand  that 
when  we  are  looking  for  the  best  system  electrical 
science  affords  us  we  must  go  to  the  country  where 
that  science  has  reached  its  highest  development 
and  where  practical  experience,  regardless  of  cost, 
governs  all  forms  of  commercial  enterprise." 

Sir  William  Preece,  consulting  engineer  of  the 
railway,  upon  whose  approval  the  Budapest  system 
was  about  to  be  adopted,  told  the  Daily  News 
correspondent  after  the  meeting  that  Mr.  Perks' 
ultimatum  would  necessitate  a  revision  of  his  rec- 
ommendation. 
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FIG      4.       ALTERNATING-CURRENT    DEVELOPMENT     IN     AUS- 
TRIA.— BOZEN-MERAN    POWER    HOUSE. 

in  the  law  and  is  enhanced  by  the  privileges  and 
uses  to  which  it  is  adapted,  and  the  court  believes 
that  it  should  pay  a  correspondingly  increased  tax 
because  it  has  an  increased  cash  value.  Special 
privileges,  unlike  the  right  to  corporate  existence, 
have  an  actual  value  in  connection  with  the  property 
adapted  to  their  use  and  are  salable  with  it,  and 
the  court  holds  that  they  are  theretore  assessable. 


Changes  in  Lake  Street  Elevated  Com- 
pany, 

At  the  annual  meeting  of  the  Lake  Street  Ele- 
vated Railroad  company  held  in  Chicago  last  month, 
besides  the  election  of  C.  E.  Yerkes  to  succeed  his 
father,  Charles  T.  Yerkes,  as  president  of  the  com- 
pany, which  has  been  previously  recorded  in  these 
columns,  Frank  Hedley,  the  general  superintendent 
of  the  company,  was  elected  vice-president,  to  suc- 
ceed A.  S.  Littlefield.  The  board  of  directors  now 
includes  President  Yerkes,  Vice-president  and  Gen- 
eral Superintendent  Hedley,  Secretary  and  Treas- 
urer W.  V.  Griffin,  W.  W.  Shaw,  L.  S.  Owsley, 
M.  C.  McDonald,  C.  A.  Knight  and  Edwin  C. 
Veasey.  W.  E.  Merwin  has  been  appointed  su- 
perintendent of  the  Lake  Street  road,  to  succeed 
A.  K.  Stone.  General  specifications  have  been 
drawn  for  the  construction  of  the  new  power  house 
of  the  company,  and  the  work  will  be  carried  for- 
ward as   rapidly  as  possible. 

It  is  announced  that  a  site  for  the  new  power 
house  has  been  purchased  in  West  Lake  street,  be- 
tween Forty-sixth  and  Forty-eighth  avenues.  The 
building  to  be  erected  thereon  will  cost,  approxi- 
mately, $200,000.  Charles  T.  Yerkes  takes  the  title 
to  the  land,  for  which  $25,000  was  paid. 


Automatic  Train  Indicator. 

An  annunciator  or  signaling  device  has  been  in- 
stalled on  the  Northwestern  elevated  railroad  in 
Chicago  to  notify  patrons  of  the  approach  of  trains. 
.A-bout  1,000  feet  from  each  station  is  placed  a  trip 
which  is  operated  by  the  flange  of  the  car  wheel 
striking  it  in  passing  over  the  track.  The  trip 
closes  a  circuit  connected  to  the  return  rails  on 
the  structure  and  to  the  station,  A  connection  with 
the  third  rail  is  made  at  the  station,  and  in  the 
circuit  on  the  wall  of  the  waiting  room  are  placed 
five  incandescent  lamps  in  series  and  a  gong.  The 
closing  of  the  circuit  by  the  train  rings  the  bell  and 
lights  the  lamps,  giving  ample  time  for  passengers 
to  mount  to  the  platform  before  the  train  arrives, 
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Marks  Enclosed  Arc  Lamp  Patents. 

It  is  reported  that  ths  General  Electric  com- 
pany has  ended  the  litigation  in  which  it  was 
the  defendant  in  a  suit  for  infringement  brought 
by  the  Marks  Enclosed  Arc  Light  company  and 
that,  by  the  terms  of  the  settlement,  the  General 
Electric  company  secures  entire  control  of  the 
Marks  patents  for  enclosed-arc  lamps  that  were  in- 
volved in,  the  suit.  Of  the  Marks  patents  one  is 
particularly  broad  in  scope  and  covers  generall) 
an  electric  arc  burning  in  a  practically  air-tight 
enclosure.  It  is  on  these  patents  that  the  Marks 
company  brought  suit  against  the  General  Elec- 
tric company  some  time  ago.  In  view  of  the  fact 
that  the  General  Electric  company  has  now  aban- 
doned its  defense  and  secured  control  of  the 
patents,  it  would  seem  that  it  regarded  the  latter 
as   valuable. 

Other  suits  are  pending  in  the  interests  of  the 
Marks  company  against  alleged  infringers.  Unless 
the  court  should  decree  otherwise  all  the  testi- 
mony and  evidence  that  has  been  collected  in  the 
suit  just  abandoned  will  be  suppressed.  Of  the 
several  enclosed-arc-lamp  manufacturers  in  the 
field,  some  are  licensees  of  the  Marks  company 
while  others  are  fighting  the  patents  or  disregard- 
ing them.  The  proposition  under  which  licenses 
were  offered  by  the  ilarks  company  some  time  ago 
was  that  the  licensed  company  should  continue  the 
manufacture  of  its  lamps  until  the  patents  were 
either  sustained  or  not  sustained  in  court.  In  the 
latter  case  no  remuneration  was  to  be  paid,  but 
if  the  patents  were  upheld  a  royalty  was  to  be 
paid  on  each  lamp  manufactured  by  the  license  1 
company.  These  old  licenses,  it  is  understood, 
will  not  be  affected  by  the  changed  conditions,  but 
will  be  continued.  The  General  Electric  company 
is  said  to  have  appointed  new  officers  to  repre- 
sent its  interests  in  the  Marks  company. 

The  Cost  of  Power.' 

By  C.  S.  Brown. 
In  order  to  produce  power  cheaply  the  plant  must 
be  of  large  capacity,  of  modern  design,  located  m 
close  proximity  to  a  plentiful  supply  of  water  lor 
condensing  purposes,  which  is  available  at  small 
cost  for  pumping,  and  the  cost  of  fuel  must  be 
low  The  load  must  be  uniform  m  character  and 
of  such  amount  as  to  load  the  engine  to  the  pomt 
of  maximum  economy.  .\  plant  of  this  character  ol 
I  ocohorsepower  capacity  can  be  installed  complete 
—including  brick  buildings  and  stack;  compound 
condensing  engines,  using  13.5  pounds  of  steam 
per  indicated  horsepower-hour;  boilers,  evaporat- 
ing from  nine  to  10  pounds  of  water  per  pound  01 
coal;  economizers,  and  all. accessories— for  ?6o  per 
indicated  horsepow-er.  Such  a  plant  can  run  on  1.5 
pounds  of  coal  per  indicated  horsepower-hour  for 
total  coal  consumed.  On  its  cost  the  fixed  charges 
■would  -be:  Interest,  five  per  cent.;  depreciation, 
four  per  cent.:  repairs,  two  per  cent.;  insurance 
and  taxes,  two  per  cent.;  total,  13  per  cent,  ihe 
total  cost  of  one  indicated  horsepower,  10  hou.s 
per  dav,  308  days  per  year,  would  be  as  follows, 
estimating  coal  at  ?i.b2i/i  per  ton,  delivered— a  rate 
for  which  good  steam  coal  can  be  obtained  in 
Nashville: 

Thirteen  per  cent  on  $60 ■ ;;"""„    ^'  ° 

Coal,  1.5  pounds   per  indicated  horsepower-hour  at  52  per 

Attendance  boilers— tv^o  day  men.  one  night  man,  S1.50. .. 
Attendance  engine— one  engineer,  S3. 50,  one  assistant,  ,2. 
Oil,  waste  and  supplies 


3.75 
1-39 


Total  cost  otone  indicated  horsepower-year Si5.4» 

For  continuous  service  it  would  be  necessary  to 
construct  the  plant  of  a  sufficient  number  of  units 
so  as  to  permit  of  making  repairs  without  inter- 
ference with  the  operation  of  the  plant  at  full  ca- 
pacity For  such  condition  the  cost  of  the  plant 
complete  would  probably  be  at  least  one-third  more 
than  for  that  just  considered.  The  fixed  charges 
would  then  be: 

Thirteen  per  cent.  onSSo -10  40 

Coal,  1.5    pounds  per  indicated  horse-  I   ^ ^ '. 

power-hour  at  SI. 525 I  2C00 

(^        ,  I  600X365 

.    .,        \  Two  day  men     f  5,  -„ 

Attendance  boilers  I  Qjjg^g^tnj^   j-Si.jO  ^^^^     ■• 

I  One  day  engineer.. .S3. 50  j   10.50X365 
Attendance  engine^  Onenig'ht  eniineer  3.00  j, 

I  Two  assistants 4.00)         1000 

Oil,  waste  and  supplies 
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ascertain  the  coal  consumption  in  everyday  work, 
but  such  facts  as  are  known  show  that  it  is  more 
than  on  trial  runs." 

In  electric-lighting  stations  the  engines  work  un-' 
der  a  very  fluctuating  load,  and  the  results  are  far 
more  unfavorable.  Aii  excellent  Williams  non- 
condensing  engine,  which  on  full-load  trial  worked 
with  less  than  two  pounds  per  et^ective  horsepower- 
hour  in  the  ordinary  daily  working  of  the  station, 
used  7V2  pounds  per  horsepower-hour  in  1886,  4.3 
pounds  in  1890  and  3.8  pounds  in  1891.  Probably 
in  very  few  cases  were  the  engines  in  electric-light 
service  working  with  a  consumption  of  less  than  4V2 
pounds  of  coal  per  effective  horsepower-hour,  or  of 
3.5  pounds  to  lour  pounds  per  indicated  horsepower- 
hour.  In  the  case  of  small,  isolated  engines  work- 
ing under  fluctuating  loads  still  more  extravagant 
results  are  obtained. 

On  an  estimate  of  an  average  of  2V2  pounds  of 
coal  per  indicated  horsepower-hour,  with  compound 
engines  in  such  service  operated  24  hours  per  day 
for  365  days  per  year,  coal  at  $1.62^  per  ton,  the 
fuel  cost  per  indicated  horsepower-year  would 
amount  to  $17.80,  or  $7.13  in  excess  of  the  fuel  cost 
per  uniform  load,  an  addition  of  67  per  cent,  to 
the  fuel  cost  and  about  25  per  cent,  to  the  total  ex- 
penses of  operation,  making  the  cost  of  the  aver- 
age variable  load  per  indicated  horsepower-year, 
$35-51. 

The  following  data  compiled  from  the  reports 
of  the  cost  of  operation  of  a  number  of  large  power 
stations  more  or  less  modern  in  design  and  con- 
struction show  the  wide  variation  in  cost  of  de- 
velopment of  a  horsepower: 
Cost     of    One    Indicated    Horsepower     Per    Year. 
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s  1.74 

S8.7'i 

S32.68 

1.76 

2.   Smallest 

600 

22.38 

16-53 

2.qi 

2.95 

13.20 

57.97 

3.  Average. 

1.600 

I/-24 

9-54 

1.80 

.48 

2.25 

9.90 

41.21 

4.  Mcst  tx- 

pensive.. 

I.^OO 

33.00 

11.10 

4-sa 

ri.82 

10.80 

71.10 

5-  Most 

econom- 

ical ..    . 

1. 000 

11.85 

6.18 

■33 

.23 

.82 

11.55 

30.96 

2.20 

A    study  .of   tabulated    matter    suggests    that   the 
j-gest  plant,  giving  an  average  output  of  4,000  indi- 
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indefinite  quantity.  Such  plants  are,  in  general,  of 
poor  design,  cheaply  built,  badly  cared  for,  and 
the  cost  of  repairs  is  high.  The  usual  plant  consists 
of  a  small  vertical  or  horizontal  boiler  of  the  in- 
ternal-firebox type,  usually  entirely  unprotected  on 
the  outside,  and  wasting  a  large  portion  of  its  heat 
by  radiation  and  a  slide-valve  engine  fitted  with 
throttling  governor  and  cutting  off  at  three-fourths, 
to  seven-eights  of  the  stroke,  in  consequence,  ex- 
hausting steam  with  an  increased  loss  in  power,  but 
little  work  being  done  by  the  expansion  of  the 
steam.  This  outfit  is  fed  by  a  small,  direct-acting 
steam  pump,  or  injector,  or  possibly  by  a  power 
pump  operated  by  the  engine,  with  cold  feed  water, 
both  engine  and  pump  exhausting  to  the  atmo- 
sphere, use  being  seldom  made  of  the  exhaust  for 
heating  or  similar  purposes.  The  plant  is  usually 
cared  forbythe  most  common  sort  of  labor,  and  gets 
the  attention  of  a  skilled  mechanic  or  engineer  only 
when  so  far  out  of  repair  that  it  refuses  to  run 
or  develop  requisite  power.  For  good  practice  the 
boiler  may  evaporate  7V2  pounds  of  steam  per  pound 
of  coal,  and  the  engine  develop  one  horsepower  on 
45  pounds  of  steam,  or  an  equivalent  of  one  indi- 
cated horsepower  per  six  pounds  of  coal.  It  would 
be  difficult  to  set  a  limit  to  poor  practice  in  plants 
of  this  kind,  but  it  would  be  no  misstatement  of 
actual  conditions  in  many  cases  to  place  the  boiler 
evaporation  below  four  pounds  of  steam  per  pound 
of  coal  and  the  engine  as  using  in  excess  of  So 
pounds  of  steam  per  indicated  horsepower-hour,  or 
the  fuel  cost  of  one  indicated  horsepower  at  20 
pounds  oi  coal  per  hour. 

A  fair  estimate  of  the  average  condition  would 
be:  Boiler  evaporation,  five  pounds  steam;  con- 
sumption of  engine,  65  pounds,  or  one  indicated 
horsepower  on  the  expenditure  of  13  pounds  of 
coal.  The  cost  of  the  effective  horsepower  of  this 
character  is  still  greater,  due  to  the  low  mechanical 
efflciency  of  engine  employed,  which  may  range 
from  as  low  as  40  per  cent,  in  very  poor  practice 
to  a  maximum  of  75  per  cent,  in  good  practice.  In 
the  operation  of  a  plant  of  this  character  the  fixed 
charges  would  be,  approximately: 
Good  Practice. 
Cost  of  a  horsepower-year  as  developed  in  small  plants  of 

10  horsepower, 
loteresi.  6  per  cent. ;  insurance  and  taxes,  3  per  cent. 
Cost  of  p'ant  per  horsepower,  S70. 

Fixed  charges,  9  per  cent,  on  S70 S  6.30 

Coal,  6  pounds  per  indicated   horsepowf  r-hour  at  S2   ton, 

running  30S  days,  10  hours  per  day - T8.48 


FIG.     5.  DaLTERNATING  CURRENT    DEVELOPMENT    IN    AUSTRIA. —TURBINES    DIRECT-CONNECTED    TO    POLYPHASE    GENERA- 
TORS   AT    BOZEN-MERAN. 


1-25 

S28.34 

Service  at  this  low  figure  could  be  expected  only 
with  the  best  possible  machinery,  kept  always  m 
perfect  repair,  and  with  expert  attendance 

For  electric  street-railway  work,  where  the  load 
varies  through  wide  ranges,  the  economy  of  the 
engines  would  be  materially  reduced  and  the  cost 
of  one  indicated  horsepower  m  fuel  increased  ac- 
cordingly. Prof.  W.  E.  Unwin  states  on  this  pomt: 
"The  general  resuUs  of  numerous  trials  with  large 
en^^ines  with  constant  load  shows  that  an  indicated 
horsepower  should  be  obtained  with  a  consumption 
of  iV>  pounds  of  coal  per  indicated  horsepower- 
hour  for  condensing  engine  and  1%  pounds  for  non- 
condensing   engine.      It  is  much   more   difficult  to 

I.  Paper  presented  before  the  Eogineering  Association  of  the 
Sonth  at  Nashville,  Tenn. 


cated  horsepower,  i^  working  under  conditions  ap- 
prpximating  uniform  load,  its  coal  per  horsepower- 
hour  being  only  1.76  pounds,  and  total  fuel  account 
but  little  higher  than  the  amount  estimated  as  re- 
quired for  uniform  load.  The  smallest  plant,  of 
600-horsepower  average  output,  has  a  fuel  cost  of 
$22.38,  which  would  suggest  a  fluctuating  load.  Its 
labor  cost  is  also  excessive,  and  is  the  chief  cause 
of  the  large  total  cost  of  $57-97  per  indicated  horse- 
power-year. The  average  plant,  of  1,600  indicated 
horsepower,  approaches  closely  to  the  estimate  for 
fluctuating  load  in  its  total  cost  ($41.21),  being 
slightly  lower  in  fuel  cost  and  higher  in  labor.  The 
most  expensive  plant,  of  1,400  indicated  horsepower, 
was  operated  with  oil  as  a  fuel,  which  may  account 
in  part  for  its  excessive  fuel  cost.  Its  cost  of  labor, 
supplies  and  repairs  is  excessively  high,  however, 
and  would  suggest  the  plant  to  be  old,  out  of  re- 
pair and  badly  managed.  The  most  economical 
plant,  that  of  1,000  horsepower,  has  a  fuel  rate  of 
2.2  pounds  per  indicated  horsepower-hour,  and 
would  suggest  a  somewhat  fluctuating  load;  but 
its  low  fuel  cost  ($11.85)  shows  the  use  of  a  low- 
grade  and  inexpensive  fuel.  The  labor  item  cor- 
responds closely  with  the  estimate  for  labor  cost 
in  the  4,000-horsepower  plant  first  considered,  while 
its  items  for  repairs  and  supplies  are  very  low. 

The  cost  of  power  as  developed  by  the  ordinary 
small  plant  of,  say,  lO-horsepower  capacity,  is  a  very 


Labor,  iV"  hours  per  day  of  competent  macliinisc   or   en- 
gineer at  25  cents;  three  hours  per  day  of  laborer  at  §1.25.  22.10 

Depreciation.  5  per  cent 3. 50 

Repairs,  3  per  cent —   2.10 

Oil,  waste  and  supplies 2.C0 

Total  cost  of  one  indicated  horsepower-year S54-48 

On  basis  of  73  per  cent,  mechanical  efficiency,  one  effective 
horsepower  would  cost S72.64 

Average   Practice. 

Cost  of  plant  perhorsepower.  £60. 

Fixed  charges,  9  per  cent ■■-■ S  5.40 

Coal,    12    pounds  per    indicated  horsepower-hour  atS2, 

runn-ng  308  days,  10  ho-jrs  per  day 36.96 

Labor,  four  hours  per  day,  furnace  or  tanks,  15  cents 18.48 

Depreciation,  6  per  cent 3-6o 

Repairs.  5  per  cent 3-oo 

Oil.  waste  and  supplies ^-5° 


Total  cost  of  one  indicated  boriepower-year .. S  6S.94 

On  basis  of  69  per  cent,  mechanical  efficiency,  one  effect- 
ive horsepower  would  cost 106.06 

Poor  Practice. 

Cost  of  plant  per  horsepower,  S40. 

Fixed  charges,  9  per  cent • '  3-6o 

Coal    20    pounds    per  indicated    horsepower-hour   at  S2 

ton - ^^-^o 

Labor,  three  hours  per  day,  of  laborer,  Si. 25 ii-55 

Depreciation,  S  per  cent 3-20 

Rep  lirs,  S  per  cent 3-20 

Oil,  waste  and  supplies         '-"^ 

Total  cost  of  one  indicated  horsepower-year ^....S  84.15 

On  basis  of  40  per  cent,  mechanical  efficiency,  one  effect- 
ive horsepower  would  cost 210.40 
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While  all  the  unfavorable  conditions  included  in 
the  above  computation  may  not  be  present  in  any 
one  plant,  there  are  doubtless  many  plants  in  op- 
eration throughout  the  country  giving  results  even 
poorer  than  those  shown.  Particularly  is  this  the 
case  in  many  plants  of,  say,  20  to  50  horsepower. 
which  are  run  under  light  load,  delivering  from 
one-sixth  to  one-third  the  rated  capacity. 

Data  as  to  the  cost  of  power  in  locomotive  prac- 
tice are  somewhat  lacking,  and  this  cost  would  vary 
widely  ^vith  the  varying  conditions  of  service,  en- 
gines, roadbed,  etc.  On  account  of  the  high  rate 
of  combustion  of  fuel  per  square  foot  of  grate  sur- 
face under  the  locomotive  boiler,  its  efficiency  is 
not  so  high  as  for  stationary  boilers  of  the  same 
standard  of  design  and  construction.  During  a  test 
of  the  locomotive  drawing  the  Empire  State  Ex- 
press,   made    by    Mr.    Angus    Sinclair    in    1893.    an 


FIG.    1.      AN     APP.\RATCS     FOR     RECORDING   ALTEKNAlING- 
CURRENT    WAVES. 

evaporation  of  seven  pounds  of  water  per  pound 
of  coal  was  obiained,  aiid  the  coal  consunipuon 
was  3Vs  pounds  per  horsepower-hour.  The  maxi- 
mum power  developed  was  1,120  mdicated  horse- 
power; mmimum,  550.  'ihe  luel  cost  per  mdicated 
horsepower-hour  is  so  low  as  to  make  its  accuracy 
appear  questionable. 

in  average  service  the  locomotive  boiler  might 
be  expected  to  evaporate  with  the  steam  coal  ol  mis 
section  about  six  pounds  of  water  per  pound 
of  coal.  An  indicated  horsepower  would  be  devel- 
oped by  the  engine  on  about  33  pounds  of  water, 
or  on  an  expenditure  of  sVa  pounds  of  fuel. 

Cost  ol  Ucuiuotive,  Sio.oco. 
Kstimaled  uorscp.,wcr,  ooy. 
FiieU  cuargcs :  interesl.  4  per  cent. ;  taxes  and  insurance,  2 

per  Cent.;  aepreciaiiou,  0  per  cent. ;  lepai.s,  12  per  cent.; 

total,  24  pet  cent,  on  cost  ^.ei  nuiseponer S30.t)o 

Fuel,  5'/"  puuiida  pel  indicated  hoiscpower  at  S1.50  ton,  per 

day  oTio  Hours 12.70 

tngiucer.. 53.50  [ 

Labor:     1-ueiuau..    1.75  ;■  56 ,..,2.47 

Winers...     .75J 
Oil,  waste  aud  supplies 00 

Total  cost  per  indicated  horsepowcr->ear S45-97 

The  eiBciency  of  the  mechanism  of  a  locomotive 
is  very  low,  as  demonstrated  Oy  experiments  made 
in  !■  ranee  in  iBSg  on  simple  two-cylinder  loconio- 
lives  with  four  drivers  coupled,  those  experiments 
demonstrated  that  57  per  cent,  ol  the  power  devel- 
oped in  ilie  cylinders  was  absorbed  in  the  mechan- 
ism ot  the  engine  itselt,  leaving  but  43  per  cent, 
available  at  the  drawbar.  These  astounding  re- 
sults were  confirmed  later  on  the  Pennsylvania 
railroad,  when  a  locomotive,  with  iSVi  by  24-inch 
cylinders  and  four-loot  six-mch  by  six-inch  drums 
coupled,  showed  the  power  at  the  drawbar  to  be 
only  42  per  cent,  ol  that  developed  in  the  cylinders. 
On  the  basis  of  42  per  cent,  mechanical  emciency 
of  the  machine  the  cost  of  an  etiective  horsepower 
would    be  $109.45. 

A  discussion  ol  the  cost  of  development  of  power 
would  not  be  complete  without  a  word  on  the  per- 
formance of  that  interesting,  but  erratic,  motor,  the 
gas  engine.  The  machine,  on  account  of  its  low 
cost,  ease  of  operation  when  in  the  mood  to  start, 
treedom  from  fire,  smoke  and  ashes,  simplicity  of 
construction  and  ease  of  management,  is  coming 
rapidly  into  use,  particularly  for  small  powers. 
Under  fair  conditions  it  will  develop  one  horse- 
power on  25  cubic  feet  of  commercial  gas  for  one 
hour.     Approximate  fixed  charges  are  about — 

Nine  per  cent,  on  S60  per  horsepower S  5.40 

Gas,  25  cubic  leet  per  liour  at  St  per  M.— 2'/-  cen.s  per  hour, 

10  bours  per  day.  30a  days 77 -oo 

Labor,  one  hour  of  laborer  or  janitor,  St. 25 3-05 

Depreciation,  »  percent.;  repairs,  4  per  Cent.  =  i2  per  cent.  7.20 
Oil,  waste  and  supplies ^•'^ 

Total  cost  per  indicated  horsepower-year S95-45 

With  the  use  of  gasoline  for  fuel  in  this  engine,  at 


the  size  of  monthly  bill.  At  7.5  cents  per  horse- 
power-hour current  costs  per  year  of  308  days.  10 
hours   per   day.   $231. 

With  50  per  ceni.  discount  cue  electii:   horsepower  cos.s 

for  current  per  year S115.50 

Cost  per  horsepower.  S30. 

Fixed  charges,  9  per  cent 2-70 

Depre  iation,  8  per  cent. ;  repairs,  3  per  cent 2.20 

Oil,  waste  aud  supplies 1.50 

Total  cost  per  year S121.90 

With  85  per  ceut.  total  efficiency,  the  cost  of  one  effective 
horsepower  is S143.40 


An  Apparatus  for  Recording   Alternat- 
ing-current Waves.' 

By  Frank  A.  Laws. 

The  apparatus  forming  the  subject  of  this  com- 
munication was  constructed  at  the  Rogers  lab- 
oratory of  physics  in  1898.  and  has  proved  of  suiB- 
cient  value  to  merit  a  short  description.  In  brief, 
the  arrangement  gives  us  a  modification  of  the 
"contact  method,"  by  which  the  record  is  rendered 
continuous    and    traced    photographically. 

The  necessary  electrical  connections  are  shown 
in  the  diagram  (Fig.  x).  (Kt)  and  (K.)  are  two  rig- 
idly connected  contact  wheels  of  ebonite.  Into  the 
periphery  of  each  wheel  are  set  four  brass  blocks. 
These  are  accurately  placed  90  degrees  apart.  Upon 
each  wheel  a  brush  and  collector  ring  give  perma- 
nent contact  with  the  blocks.  Another  brush  rest- 
ing on  the  periphery  of  the  wheel  completes  elec- 


FIG.    2.       AN    apparatus    FOR     RECORDING     ALTtRNAllNG- 
CORRENT   WAVES. 

trical  connection  as  the  blocks  pass  under  it.  The 
brushes  are  so  placed  that  contact  is  made  and 
broken  at  (Kj  before  (.Ki)  closes.  The  contact 
wheels  are  driven  by  a  synchronous  motor  which 
gives  one  revolution  for  tour  complete  alternations 
of  the  electromotive  force.  (G;  is  a  dead-beat 
galvanometer,  and  (C)  is  an  adjustable  condenser. 
The  leads  (.a}  and  (b)  are  carried  to  the  points 
between  which  the  potential  difference  is  to  be 
investigated.  By  inspection  of  the  diagram  it  will 
be  seen  that  once  on  each  wave  and  at  a  definite 
point  the  condenser  (Q  is  charged  to  the  potential 
existing  between  (.a)  and  (b).  As  the  charge  is 
determined  by  the  breaking  of  the  contact,  the 
blocks  may  be  of  sufficient  width  to  eliminate  the 
effect  of  the  jumping  of  the  brushes.  Also  the  re- 
sistance at  the  contact  will  not  be  of  sufficient 
magnitude  to  prevent  complete  charging  of  the 
condenser. 

The  function  ot  (K,)  is  to  discharge  the  condenser 
through  the  galvanometer  after  (.K=)  has  broken 
circuit.  The  instrument  would  ordinarily  experi- 
ence a  constant  deflection,  but  (Ki)  and  (IQ  are 
rigidly  connected  and  mounted  on  a  radial  arm, 
which  is  geared  to  the  shaft  so  that  it  moves  very 
slowly.  The  effect  is  to  move  the  contact  point 
gradually  over  the  wave.  The  deflection  of  the 
galvanometer  will  at  any  instant  be  proportional 
to  the  potential  difference  between  (a)  and  (b)  at  the 
instant  of  breaking  at  (Ks),  or,  in  other  words,  the 
deflection   follows  the  wave    form. 

The  actual  arrangement  is  shown  in  Fig.  2,  where 
the  contact  device,  the  synchronous  motor  and  the 
direct-current  motor  used  for  starting  the  apparatus 
will  be  seen.  By  use  of  worm  gearing  the  wheel 
train    necessary    for    moving    the   brushes    is   made 
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a  cost  of  12  cents  per  gallon,  and  the  consumption 
of  one  pint  of  gasoUne  per  horsepower-hour,  the 
fuel  cost  per  year  is  $46.20,  and  the  total  cost  of 
producing  one  horsepower  is  $64-25;  with  a  me- 
chanical efficiency  of  70  per  cent.,  the  cost  of  an 
effective  horsepower  would  be,  with  gas  as  fuel, 
$136.36,   and  with  gasoline,  $91.80. 

Electric  current  for  power  purposes  is  furnished 
in  the  city  of  Nashville  at  10  cents  per  thousand 
watt-hours,  or  about  7.5  cents  per  horsepower-hour, 
with    discounts    varying   in    amount,    depending   on 


A  LTERNATING  CURRENT    WAVES. 

very    compact;    the    reduction    for    the    instrument 
shown  is  7,200  to  one. 

I  have  found  Sullivan's  universal  galvanometer 
to  be  a  most  satisfactory  instrument  for  use  with 
the  apparatus.  This  galvanometer,  of  the  d'Arson- 
val  type,  has  a  carefully  balanced  coil,  so  that  it 
is  not  very  susceptible  to  mechanical  disturbances; 
also   the   magnetic    damping   is   most  carefully  ad- 

I.  Con-ribiit  on  fritn  the  physical  laboratory  of  the  Massa- 
chusetts Institute  of  Teclinolosy  f  nd  presented  in  the  proceed- 
ingB  ot  the  American  Academy  of  Arts  and  Sciences. 


justed.  The  instrument  is  not  of  great  sensitive- 
ness, but  ow'ing  to  the  stiff  suspension  the  zero  is 
perfectly  definite. 

The  camera  used  for  recording  the  curves  is 
shown  in  Fig.  3.  The  plate  is  contained  in  an 
ordinary  plate  holder.  This  is  moved  vertically  by 
a  fine  wire  which  is  wound  on  a  drum,  seen  in 
Fig.  2,  just  in  front  of  the  lower  worm  wheel.  This 
drum  can  be  thrown  in  at  pleasure  by  a  pin 
clutch.  The  slide  of  the  plate  holder  is  held  sta- 
tionary by  a  pin,  so  that  the  plate  is  exposed  as 
the  holder  is  drawn  up. 

The  front  of  the  camera,  shown  removed,  is  pro- 
vided with  a  narrow  slit  about  one  one-hundreth  of 
an  inch  wide.  In  front  of  it  are  projecting  lips 
nine  inches  long  and  one-eighth  of  an  inch  apart. 
They  are  blackened  within  and  serve  effectually  to 
shut  out  extraneous  light,  and  thus  prevent  fog- 
ging of  the  plate.  The  spot  of  light  used  was  the 
sharply  focused  image  of  the  filament  of  an  in- 
candescent lamp.  An  alternative  arrangement  is 
to  use  a  plate  of  ground  glass  in  the  holder,  and 
to  have  a  straight-edge  fastened  across  the  guides. 
It  is  then  easy  to  keep  the  point  of  a  pencil  in  con- 
tact with  it  and  upon  the  spot  of  light. 

The  arrangement  described  is  of  course  a  device 
for  obtaining  the  average  wave,  and  unsuitable  for 
recording  transient  phenomena.  The  time  taken  in 
recording  a  wave  at  120  cycles  per  second  is  about 
1V2  minutes. 

The  adjustable  condenser  allows  one  to  adapt 
the  apparatus  to  varying  conditions,  so  the  electro- 
motive-force curves  may  be  taken  directly,  and  the 
current  curves  by  the  use  of  a  drop  wire,  as  in- 
dicated in  Fig.  f.  In  starting  the  arrangement  it 
is  very  easy  to  determine  when  the  proper  speed 
for  synchronism  has  been  attained,  by  watching  the 
spot  of  light,  or  by  listening  to  a  telephone  which 
is  inserted  in  place  of  the  galvanometer.  With  the 
latter  one  hears  slow  beats  as  the  contatt  moves 
over  the  wave. 

Some  examples  of  the  records  obtained  with 
the  device  are  given  in  Figs.  4,  5  and  6.  Fig.  4 
shows  the  potential  difference  between  the  car- 
bons of  an  enclosed  arc,  in  series  with  reactive 
coil.  The  curves  were  taken  about  one  minute 
apart  with  a  view  to  testing  the  concordance  of 
the  readings.  In  Fig.  5  (A)  represents -the  poten- 
tial difference  between  the  terminals  of  a  small 
alternating-current  motor  and  fB)  is  the  current 
through    the    motor.     In    Fig.    6   curve   (A)   is    the 
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electromotive  force,  and  (B)  is  the  current  in  one 
phase  of  a  quarter-phase  synchronous  motor  run- 
ning idle  with  the  field  adjusted  for  minimum  cur- 
rent. The  source  of  power  was  a  three-phase 
dynamo  with  phasing  transformers  arranged  on  the 
Scott  system. 


Pearne  Printinjjf  Telegraph  System. 

A  printing-telegraph  system  was  recently  tested 
at  Omaha,  Neb.,  for  which  the  inventor  makes 
great  claims.  The  apparatus  consists  of  a  sender, 
resembling  the  keyboard  of  a  typewriter,  and  a 
receiver  similar  to  the  carriage  and  platen  of  a  type- 
writer. The  message  is  sent  by  manipulating  the 
keys  on  the  sender  and  is  received  and  automatically 
printed  on  a  roll  of  paper  by  the  receiver.  A  patent 
for  the  apparatus  was  granted  to  Frank  D.  Pearne 
on  October  9,  igoo.  According  to  a  newspaper 
description  of  the  invention,  "each  letter  is  made 
by  a  certain  motion  of  one  of  nine  fingers,  each 
finger  being  susceptible  to  four  motions  from  as 
many  grades  of  currents,  supplied  by  storage  bat- 
teries at  either  end  of  the  line."  A  successful  test 
of  the  system  is  said  to  have  been  made  over  a 
554-mile  line  with  current  at  85  volts. 
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Holson  Two-wheeled   Electric   Vehicle. 

An  electric  vehicle  that  possesses  some  interesting 
and  rather  unique  features  has  recently  been  con- 
structed by  A.  B.  Holson  of  Chicago.  It  con- 
sists of  a  seat  and  carriage  frame  suspended  between 
two  large  wheels,  and  a  good  general  idea  of  its 
construction  may  be  obtained  from  the  accompany- 
ing illustration  (Fig.  i).  which  shows  the  vehicle 
and  its  inventor. 

Mr.  Holson  believes  that  the  main  improvement 
in  his  vehicle  over  other  automobiles  is  the  fact 
that  he  i:ses  such  large  wheels.  In  passing  over 
rough  roads  the  jar  of  the  storage  battery  is 
greatly  lessened.  The  inventor  says:  ''The  rea- 
son that  batteries  give  out  so  quickly  in  automo- 
biles is  that  the  vehicle  shakes  the  batteries  so  badly 
that  the  active  material  drops  out,  and  there  is  a 
tendency  to  short-circuit  the  battery.  I  overcome 
this  by  having  such  a  large  wheel.  When  I  am 
driving  my  rig  fast  the  wheels  are  turning  com- 
paratively slowly,  as  the  vehicle  advances  20  feet 
during  every  revolution  of  the  wheels.  On  ordinary 
dirt  roads  each  wheel  makes  contact  with  the 
ground  for  a  distance  of  about  11  inches,  which 
makes  the  cart  run  steadily  and  steer  easily.  In 
testing  the  machine  I  passed  over  a  six  by  six-inch 
block  of  wood  very  easily,  hardly  noticing  any 
swinging  to  one  side,  as  one  would  naturally  ex- 
pect a  two-"\vheel  vehicle  of  this  sort  to  do.  Other 
advantages  of  my  vehicle  tire  that  it  only  occupies 
a  small  amount  of  room;  it  is  harder  to  tip  over 
in  rounding  a  curve  or  surmounting  an  obstacle: 
it  can  be  manufactured  more  cheaply  and  there  is 
no  noise  heard  from  the  gearing,  as  the  motors  are 
in    the   hub.'" 

Probably  the  most  valuable  part  entering  into 
the  construction  of  the  two-w-heeled  cart  is  the 
motor.  Each  wheel  contains  a  motor  in  its  hub. 
and  the  mounting  and  gearing  are  of  new  and 
unique  design.  The  motor  is  placed  crosswise  of 
the  axle,  with  a  pinion  on  each  end  of  the  motor 
shaft.  The  pinions  operate  on  opposite  sides  of  a 
two-faced  bevel  annular  gear.  .\n  idea  of  the 
gearing  and  the  internal  construction  of  the  motor 
may  be  gained  b}-^  referring  to  the  diagram  (Fig.  2), 
which  shows  a  view  in  the  plane  of  the  wheel  aud 
at  right  angles  to  the  a.xle.  The  motor  axle,  with 
its  two  pinions,  is  inclined  a  few  degrees  from  a 
position  that  would  be  at  right  angles  to  the  axle, 
as  is  necessitated  by  the  two  pinions  bearing  on 
opposite  sides  of  the  annular  gear.  This  latter  gear 
is  fastened  to  the  hub  of  the  w^heel  and  is  turned 
by  the  revolution  of  the  motor,  the  field  frame  of 
which  rests  in  ball  bearings  in  the  hub  frame.  The 
conducting  wires  from  the  battery  are  run  through 
the  hollow  axle  to  the  motor  and  the  latter  is 
entirely  encased  in  a  malleable-iron  case  varying 
in  thickness  from  one-fourth  to  three-eighths  inch. 
This  case  is  closed  tightly  and  is  practically  dust 
and  water  proof.  This  is  one  of  the  important  fea- 
tures of  the  motor,  as  the  gearing  is  not  exposed 


FIG.    2.       HOLSON     TWO-WHEELED     ELECTRIC      VEHICLE. — 
DI.\GRAM    OF    HUB  MOTOR 

to  the  elements  and  dirt,  and  with  the  proper  lubri- 
cation, which  has  been  provided  for,  it  should  run 
practically  without  noise.  The  motors  are  multi- 
polar and  series-w'ound.  and  while  each  is  designed 
to  deliver  one  horsepower  under  normal  opera- 
tion, the  inventor  asserts  that  they  can  be  forced 
to  give  a  maximum  of  four  horsepower  each,  when 
necessar}-. 

Mr.  Holson  says  that  he  has  invented  a  combina- 
tion of  motor  and  gearing  which  is  twice  as  power- 
ful as  any  other  of  the  same  size.  He  accounts  for 
this  by  having  two  one-inch  pinions  on  the  same 
shaft,  gearing  into  a  12-inch  gear  wheel.  With  a 
one-horsepower  motor,  each  pinion  will  deliver  one- 
half  horsepower  to  the  wheel.  With  each  revolu- 
tion of  the  wheel  each  pinion  will  revolve  12  times 
on  its  own  axis,  while  a  single  two-inch  pinion  that 
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would  be  necessary  with  a  one-horsepower  motor 
and  a  12-inch  gear  to  give  the  same  power  would 
only  revolve  six  times  on  its  own  axis.  Therefore 
with  this  device  twice  the  leverage  is  obtained 
over  a  single-pinion  motor,  and  the  wheel  may  be 
driven    twice    as    fast. 

The  diameter  of  the  entire  hub  casing  is  13  inches, 
while  the  wheel  of  the  vehicle,  which  is  of  bicycle 
construction,  is  six  feet  three  inches  in  diameter. 
The  spokes,  4S  in  number,  are  of  three-eighths  inch, 
cold-rolled  steel,  while  the  rim  is  of  iron,  built  with 
a  groove  for  a  two-inch,  solid-rubber  tire.  When 
Ihe  photograph  was  taken  for  the  illustration  (Fig. 
i)  no  tires  were  in  place  on  the  wheels.  The  in- 
ventor had  been  using  tires  formed  of  rope  as 
a   temporary  expedient. 

The  storage  battery  weighs  1,200  pounds,  and 
being  suspended  below  the  axle  and  at  the  lowest 
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rig  weighs  about  2,500  pounds  with  two  men  in  the 
seat. 

Mr.  Holson's  patent,  which  was  granted  to  him 
last  fall,  consists  of  20  claims  and  covers  the  use 
of  the  hub  motor  on  four-wheeled,  as  well  as  two- 
wheeled,  vehicles.  King  Upton  of  Philadelphia  has 
associated  himself  with  Mr.  Holson.  and  it  is  an- 
nounced by  the  latter-named  gentleman  that  steps 
are  to  be  taken  immediately  to  manufacture  the 
vehicles   and    place   them    on    the    market. 


Chicago  Electrical  Association. 

The  paper  presented  at  the  meeting  of  the  Chi- 
cago Electrical  association  on  the  evening  of  Feb- 
ruary 15th  was"  entitled  "The  Present  Status  of 
Patents  Affecting  Electrical  Industries,"  and  was 
prepared  by  Charles  A.  Brown  of  Chicago.  Owing 
to  the  inability  of  Mr.    Brown  to  be   present,   the 


FIG.     I.       HOLSON    TWO-WHEELED    ELECTRIC    VEHICLE. 


part  of  the  frame,_  serves  to  keep  the  seat  right- 
side  up.  In  fact,  the  bulk  of  the  weight  is  at  such 
a  distance  from  the  axis  of  the  wheels  that  it  steadies 
the  vehicle  and  there  is  scarcely  any  tilting  of  the 
seat.  In  this  way  the  weight  of  the  storage  battery 
is  made  use  of  for  a  good  purpose,  and,  in  fact,  is 
indispensable  to  the  successful  operation  of  the 
two-wheeled  rig,  while  in  an  ordinary  four-wheeled 
carriage  the  weight  of  the  battery  is  generally  con- 
sidered a  disadvantage.  The  battery  at  present 
used  in  the  vehicle  consists  of  40  cells  of  the 
Helios-Upton  type,  having  a  capacity  of  30  am- 
peres at  a  three-hour  discharge  rate.  The  motors 
are  operated  in  series,  and  by  means  of  a  controller 
four  speeds  are  obtained.  Mr.  Holson  has  driven 
his  vehicle  at  a  speed  of  16  miles  an  hour,  and 
says  that  one  charge  of  the  battery  will  propel  the 
rig  for  45  miles.  The  motors  take  from  15  to 
23   amperes   of  current  under  normal    operation. 

The  vehicle  is  steered  by '  means  of  a  pair  of 
mechanical  brakes  of  the  friction  type,  one  on  each 
hub.  These  brakes  are  operated  bymeans  ofa  leather 
strap  held  in  the  right  hand  of  the  operator.  The 
action  is  similar  to  that  used  in  guiding  a  horse 
by  means  of  reins.  By  pulling  on  the  right-hand 
portion  of  the  strap  the  brake  on  the  right  wheel 
is  tightened,  thus  slowing  down  that  wheel  and 
permitting  the  vehicle  to  turn  to  the  right.  The 
rig  is  turned  to  the  left  by  pulling  on  the  left  line 
in  a  similar  manner.  Pulling  equally  on  both  lines 
will  set  the  brakes  on  both  wheels  and  stop  the 
vehicle.  The  motors  being  run  in  series,  when 
one  wheel  is  slowed  down  by  the  brake,  the  pres- 
sure is  raised  on  the  other  motor.  The  vehicle 
is  said  to  be  steered  admirably  in  this  manner. 
When  the  power  is  first  turned  on  the  front 
of  the  vehicle  is  lifted  a  trifle  and  held  there 
while  the  power  is  on.  There  is  no  pendulum 
movement  to  the  vehicle  when  in  motion.  When  the 
vehicle  is  stopped  an  iron  rod  is  let  down  under 
the  front  platform  to  hold  it  while  the  passenger 
is  getting  in  or  out.  The  brake  mechanism  is  such 
that  the  operator  can  stop  the  vehicle  within  a 
very  few  feet  when  going  at  full  speed.     The  entire 


paper  was  read  by  George  L.  Cragg.  The  paper 
discussed  in  a  general  way  the  relation  of  electrical 
patents  to  the  manufactures  they  affect  and  took 
up  specifically  some  of  the  more  important  pat- 
ents relating  to  the  construction  of  dynamos  and 
motors,  arc  lamps,  electric  railways,  telephones, 
etc.  Special  reference  was  made  to  some  of  the 
master  or  controlling  patents  and  the  litigation 
which  these  patents  have  caused  or  are  causing. 
Copies  of  several  typical  electrical  patents  were 
presented  for  the  instruction  of  the  members.  In 
the  discussion  w^hich  followed  the  paper,  Mr.  Cragg 
was  able  to  enlighten  several  of  those  in  attend- 
ance as  to  the  workings  of  the  Patent  Office  and 
the  patentability  of  certain  devices  and  methods. 

In  the  business  session  which  followed,  the  ques- 
tion of  arranging  for  a  suitable  commemoration  of 
the  tenth  anniversary  of  the  association  occurring 
on  April  2d  was  discussed,  and  a  committee  con- 
sisting of  W.  Clyde  Jones.  F.  B-  Badt  and  C.  W. 
Whitney,  with  President  R.  F.  Schuchardt  ex-offi- 
cio,  was  appointed  to  take  charge  of  the  matter. 
At  the  next  meeting  of  the  association  on  March 
Tst,  A.  V.  Abbott,  chief  engineer  of  the  Chicago 
Telenhone  company,  is  scheduled  to  present  a  paper 
on  "The  Electrical  Conditions  of  Chicago." 


New  York  Electrical  Society. 

The  two-hundred-and-twelfth  meeting  of  the  New 
York  Electrical  society  was  held  in  New  York  on 
February  14th.  Kempster  B.  Miller  delivered  an 
address  on  "Modern  Telephone  Engineering."  dis- 
cussing fully  the  equipment  of  the  telephone  ex- 
change, its  functions,  and  many  important  problems 
connected  with  it.  Mr.  Miller  also  exhibited  a 
number  of  curves,  which  w^ere  of  great  interest  and 
in  many  ways  threw  important  light  on  improved 
telephone  practice.  The  address  was  greatly  en- 
joved  by  a  large  audience. 

T.  C.  Martin,  president  of  the  society,  announced 
the  election  of  C.  E.  Knox  as  vice-president,  to 
take  the  place  of  W.  C.  Burton,  who  has  resigned 
in  cnn'^equence  of  his  continued  stay  in  England. 
The  following-named  members  were  elected:  .\.  I-. 
Orton.  Munson  D.  .^twater.  Walter  L.  Thompson. 
P'rank  B.  Fae.  William  Kent.  A.  B.  Eads.  Tames 
R.  Strone,  E.  B.  Lever.  William  B.  Osgood  Field. 
E.  L.  Elliott.  J.  M.  Wakeman  and  David  Killock. 
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One  of  the  four  5,ooo-horsepo\ver  engines  for  the 
Glasgow  electric-raihva}'  station  is  about  ready  for 
delivery.  It  was  built  by  J.  Musgrave  &  Sons 
(Limited)  of  Bolton.  England,  the  company  which 
obtained  the  contract  for  two  of  the  engines,  the 
remainder  of  the  order  going  to  the  AUis  peopleof 
Milwaukee  Some  of  the  principal  dimensions  of 
the  English  engine  are  as  follows:  Total  height, 
35  feet:  weight  complete,  about  800  tons;  main 
shaft,  diameter  36  inches,  weight  85  tons;  high- 
pressure  cylinder,  diameter  42  inches,  stroke  five 
feet;  two  low-pressure  cylinders,  each  60  inches 
diameter  by  five  feet  stroke:  flywheel,  diameter 
24  feet,  weight  140  tons;  total  weight  of  bed- 
plates,  13s   tons;   heaviest  casting.   45  tons;  speed. 


75  revolutions  a  minute.  The  operation  of  this 
plant  will  be  watched  with  interest,  as  the  Ameri- 
can and  English  engines  will  work  side  by  side,  and 
will  probably  often  be  called  upon  to  run  in  parallel, 
affording  ample  opportunity  for  comparisons  be- 
tween  the   two   types. 


Although  Secretary  Gage  seems  to  have  acted 
strictly  in  accordance  with  a  mandatory  law  in 
imposing  a  countervailing  duty  on  Russian  sugar, 
owing  to  an  indirect  bounty  on  the  export  of 
sugar  bestowed  by  the  Russian  government,  the 
situation  is  extremely  unfortunate.  The  Russian 
minister  of  finance  at  once  retaliated  by  raising 
the  duty  on  American  iron  and  steel  manufactures 
and  practically  all  kinds  of  machinery  30  per  cent. 
"Wo  import  but  a  small  quantity  of  sugar  from 
Russia,  but  our  export  trade  in  machinery — largely 
agricultural  machinery  and  impleinents,  but  also 
including  machine  tools  and  some  electrical  ap- 
paratus— sent  direct  to  that  country  is  of  large 
volume,  although  it  is  also  true  that  a  considerable 
proportion  of  American  goods  sold  in  Russia  finds 
its  way  to  the  czar's  dominions  through  jobbers 
in  England  and  Germany.  This  large  machine 
trade  to  Russia  rhay  possibly  be  ruined  for  the 
comparatively  insignificant  benefit  that  may  accrue 
to  the  beet  raisers  of  this  courttry  by  the  extra 
duty  on  a  few  cargoes  of  sugar.  The  thing  is  un- 
just, disproportionate  and  altogether  absurd.  No 
doubt  a  way  out  of  the  dilemma  will  be  discovered, 
but  our  tarifif  laws  should  possess  a  flexibility  suffi- 
cient to  prevent  the  ocurrence  of  such  an  annoy- 
ing nnd  entirely  iinnecessary  situation. 


At  a  time  when  much  attention  is  attracted  by 
Professor  Pupin's  invention,  after  mathematical 
demonstration  of  the  theory,  of  a  method  of  in- 
creasing the  efficiency  of  telephone  and  other  elec- 
trical conductors  by  the  attachment  of  inductance 
coils,  it  may  be  instructive  as  well  as  interesting 
to  reprint  the  inventor's  description  of  his  ex- 
periments in  a  paper  read  before  the  American 
Institute  of  Electrical  Engineers  last  summer.  The 
paper  begun  in  this  issue  of  the  Western  Elec- 
trician does  not  give  the  dernonstration  of  the 
mathematical  theoi-y  on  which  Professor  Pupin's  in- 
vention is  based;  it  is  simply  "a  physical  explana- 
tion of  this  mathematical  theory  and  a  description 
of  experimental  researches  bearing  upon  it."  The 
theory  was  first  presented  before  a  mathematical 
society  and  is  reprinted  in  the  Transactions  of  the 
American  Institute  of  Electrical  Engineers  as  an 
addition  to  the  paper  here  given.  Professor  Pupin's 
work  is  a  fine  example  of  a  concrete  invention  re- 
sulting from  abstract  mathematical  reasoning,  and 
as  the  value  of  the  invention  seems  to  have  been 
proved  by  an  extended  series  of  tests  under  com- 
mercial conditions,  everyone  will  rejoice  that  in 
this  instance,  if  newspaper  report  be  true,  the  in- 
ventor has  received  a  suitable  financial  reward  for 
his  important  work.  At  present  the  invention  is 
chiefly  considered  in  its  relation  to  long-distance 
telephony;  but  if  the  principle  is  correct,  and  a 
successful  method  of  application  has  been  in- 
vented, it  is  likely  that  the  improvement  in  electric- 
wave  transmission  will  be  extended  to  other  fields 
of  electrical  work. 


It  is  little  wonder  that  when  Edison,  who  has 
been  continuously  and  grievously  misrepresented 
by  some  of  the  daily  newspapers,  was  asked:  "How 
can  the  influence  of  the  press  be  increased?"  he 
made  this  sententious  answer:  "By  publishing  a 
fact  now  and  then."  The  inaccuracy  of  the  daily 
press  in  technical  affairs,  and  indeed  in  ordinary 
news  reporting,  is  often  most  exasperating.  Of 
course  there  arc  newspapers  and  newspapers,  and 
the  exigencies  of  producing  a  great  daily  in  24 
hours  must  be  taken  into  account:  but  when  all 
is  said  in  palliation  the  fact  remains  that  slovenly 
indifference  to  exact  statement  of  fact  is  one  of 
the  gravest  faults  of  the   American   daily  press. 

We  speak  from  knowledge  and  annoying  ex- 
perience in  this  matter,  for  it  was  only  last  week 
that  the  Western  Electrician  was  led  into  error  by 
relying  on  an  item  in  a  newspaper.  The  rueful 
knowledge  that  comes  to  the  burned  child  has 
made  us  chary  of  accepting  newspaper  statements 
on  almost  any  subject  unless  corroborative  evi- 
dence is  at  hand:  but  in  the  case  of  the  annual 
report  of  the  commissioner  of  patents  we  thought 
that  a  daily  newspaper  could  present  a  correct  ab- 


stract of  a  public  document  to  which  its  corre- 
spondent had  access.  Alas,  it  was  not  so!  The 
official  report  of  "  Commissioner  Duell,  now  at 
hand,  shows  that  our  hesitating  confidence  was 
misplaced;  and,  therefore,  in  commenting  on  the 
relative  rank  of  Colorado  among  states  distin- 
guished by  inventive  ability  we  proceeded  on  a 
false  premise,  for  the  state  mentioned  is  not  sec- 
ond but  seventh  in  rank. 

The  mistake  in  this  instance  is  not  of  vital  im- 
portance, but  it  shows  the  prevalent  carelessness 
in  a  case  where  there  was  no  excuse  for  inac- 
curacy— merely  a  transcript  of  names  and  figures 
from  an  official  report — and  is  one  of  many  ex- 
amples that  might  be  cited  to  prove  that  the  wide- 
spread distrust  of  newspaper  "stories"  is  well 
founded.  The  daily  press  of  the  United  States, 
admirable  in  many  respects,  owes  it  to  itself  to 
remove  this  distrust  by  insisting  on  accuracy,  ac- 
curacy— always  accuracy — on  the  part  of  its  writers 
and  proofreaders.  It  is  merely  a  confession  of 
weakness  to  say  that  the  press  is  a  pretty  good 
reflex  of  the  American  people  in  this  respect. 
Even  if  this  assertion  is  true — and  we  do  not  be- 
lieve that  it  is  true — the  press  should  show  itself  to 
its  readers  as  an  exemplar  of  a  higher  estate  than 
theirs. 

To  return,  however,  to  the  figures  in  Mr.  Duell'.s 
report — this  time  official — it  may  be  stated  that  in 
proportion  to  population  more  patents  were  issued 
to  citizens  of  the  District  of  Columbia  than  to 
those  of  any  state — ^one  to  every  i.iio.  Next 
in  order,  taking  the  first  twelve  on  the  list,  are  the 
following-named:  Connecticut,  one  to  every  1,203; 
Massachusetts,  one  to  1,607;  Rhode  Island,  one  to 
1,623;  New  Jersey,  one  to  1,846;  New  York,  one 
to  1,918;  Colorado,  one  to  1,941;  Illinois,  one  to 
1,976:  California,  one  to  2,028;  Ohio,  one  to  2,419; 
Pennsylvania,  one  to  2,457;  Michigan,  one  to  3,131. 
The  fewest  patents  granted  in  proportion  to  the 
number  of  inhabitants  were  in  the  following-named 
states:  South  Carolina,  one  to  every  28,517;  North 
Carolina,  one  to  23,095;  New  Mexico  Territory, 
one  to  21,701;  Mississippi,  otie  to  20.963;  Alabama, 
one  to  19,249;  Arkansas,  one  to  13,248:  Georgia, 
one  to  12,885.  The  applications  for  patents  re- 
ceived in  1900  numbered  39,673,  while  26,418 
patents  were  granted  and  21,196  patents  expired. 
On  December  26,  1899,  5-392  applications  were 
awaiting  action,  while  on  December  31.  1900,  4,982 
applications  were  awaiting  action.  During  the 
year  the  receipts  of  the  Patent  Office  exceeded 
the  expenditures  by  $90,808.91,  and  the  total  bal- 
ance in  the  United  States  Treasury  to  the  credit  of 
the  patent  fund  is  now  $5,177,458.55.  Commissioner 
Duell  recominends  that  at  least  a  part  of  this 
money  should  be  devoted  to  the  erection  of  a 
new  building  for  the  department,  and  which 
should  be  at  the  same  time  "a  fitting  monument 
to  the  genius  of  American  inventors." 

To  many  inventors  more  than  100  patents  have 
been  issued.  A  table  is  given  showing  the  names 
of  such  men  and  the  number  of  patents  issued  to 
each.  It  is  interesting  to  observe  the  prominence 
of  electrical  inventors.  Thomas  A.  Edison  heads 
the  list  with  742  patents:  Elihu  Thomson  is  third 
with  444  and  Charles  E.  Scribner  fourth  with  374. 
Edward  Weston  has  280  to  his  credit:  Rudolph  M. 
Hunter,  276;  Charles  J.  Van  Depoele  (deceased'). 
245;  George  Westinghouse.  239;  Sidney  H.  Short. 
178;  Rudolf  Eickemeyer  (deceased),  171;  Milo  G. 
Kellogg.  159:  George  D.  Burton,  144.  and  Elmer 
A.  Sperry,  132.  Chicago's  prominence  as  a  tele- 
phone-manufacturing center  is  shown  by  the  fact 
that  both  the  Chicagoans  on  the  above  list — 
Messrs.  Scribner  and  Kellogg — are  telephone  men. 
In  speaking  of  needed  improvements  in  the  pat- 
ent laws  the  commissioner  says  that  the  most 
serious  defect  is  the  possibility  of  delaying  applica- 
tions in  the  office  for  an  indefinite  time  by  amend- 
ments. This  defect  has  been  very  noticeable  in 
telephone  patent  cases,  although  Mr.  Duell  does 
not  say  so.  The  commissioner  concludes  that  "the 
rights  of  the  public  would  be  protected  an'd  very 
seldom  would  an  injustice  be  done  to  an  inventor 
if  a  provision  was  incorporated  into  the  patent  laws 
providing  that  unless  an  application  became  in- 
volved in  an  interference  it  should  not  be  per- 
m_itted  to  remain  in  the  Patent  Office  more  than 
three  years  without  abridging  its  life  of  17  years." 
A  statutory  amendment  to  carry  into  effect  this 
recommendation  would  bring  about  an  improve- 
ment in  practice  mucb  to  be  desired. 
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SubmArmtj-cable  Working  of  the  East- 
ern Telegraph  Company. 

The  lifty-seventh  semi-annual  general  meeting  ol 
the  Eastern  Telegraph  company  was  held  in  Lon- 
don on  January  2Sth,  with  Sir  John  Wolte-Barry 
presiding.  The  gross  revenue  tor  the  half  year 
ended  September  30th  last  was  shown  to  have 
amounted  to  £642,000,  an  increase  of  £167,000  over 
the  corresponding  period  in  1899.  This  important 
advance  in  the  income  ot  the  company  was  not  en- 
tirely owing  to  an  increase  in  the  traffic,  but  was 
attributable  to  a  great  extent  to  a  rearrangement 
of  the  proportions  payable  to  the  company  under 
the  Cape  joint-purse  agreement.  By  this  agree- 
ment, m  consequence  of  the  company's  having  laid 
down  an  additional  line  of  cables  of  greater  carry- 
ing capacity  between  Porthcurnow,  in  Cornwall  and 
Madeira.  St.  Vincent,  Ascension,  St.  Helena  and 
Cape  Town,  the  proportion  of  this  company's  share 
of  the  joint  purse  became  considerably  larger.  For 
various  reasons  it  was  considered  advisable  that 
the  company  should  carry  out  on  its  own  account 
this  important  strengthening  of  the  telegraphic 
communication  with  South  Airica.  The  total  traffic 
had  not  increased  to  anything  like  the  extent  indi- 
cated by  the  figures  mentioned,  although  there  had 
been  a  considerable  increase  in  the  volume  of  trat- 
he  with  South  Africa,  created  by  the  war  in  that 
country.  The  other  classes  of  traffic  also  showed  a 
satisfactory  increase,  especially  that  attributable  to 
the  military  operations  of  the  European  powers  in 
China. 

The  total  ordinary  expenses  for  the  half-year 
amounted  to  £132,000,  showing  an  increase  of  iio,- 
000  over  those  of  the  September  halt  of  i6gg.  The 
items  makmg  up  this  additional  charge  were  di- 
rectly due  to  the  working  of  the  new  cables  to 
South  Africa.  At  the  stations  an  increase  of  £7,447 
was  shown  in  the  working  expenses.  The  company 
had,  however,  had  to  work  the  Ascension  and  St. 
Helena  cable,  which  it  had  not  to  do  in  the  cor- 
responding period  of  the  previous  year. 

The  expenses  attendmg  repairs  and  renewals  of 
cables  amounted  to  £45,000,  or  an  increase  of  about 
£12,000  on  those  of  the  corresponding  period  of 
1S99.  The  actual  ships'  expenses  amounted  to 
£49,000,  or  nearly  £13,000  more  than  in  the  Sep- 
tember half  of  1S99.  This  was  largely  owing  to 
the  fact  that  the  company's  new  steamer,  the  John 
Pender,  had  been  put  into  commission  and  to  the 
expenses  of  the  South  African  company's  steamer 
Duplex,  which  was  employed  for  a  short  time  on 
repairs  to  the  Eastern  company's  cables.  The 
company  had  obtained  relief  for  the  expenses  of 
the  John  Pender  by  her  employment  in  laying 
cables  in  China  for  other  companies,  but  the 
amount  received  from  foreign  governments  and 
other  companies  for  hire  of  ships  generally  was  not 
so  large  in  the  last  half-year  as  it  was  in  the  cor- 
responding period  of  the  previous  year.  The  com- 
pany's ships  had  been  fully  employed.  There 
seemed  almost  to  have  been  a  fatality  against  keep- 
ing the  communications  open  without  great  exer- 
tions on  the  part  of  those  who  had  to  execute  the 
repairs;  but,  speaking  generally,  the  company  had 
been  able  to  keep  abreast  of  requirements^  and 
there  had  been  no  serious  suspension  of  telegraphy 
in  any  part  of  the  world  served  by  the  Eastern 
company.  The  chairman  thought  that  this  was  a 
matter  of  great  congratulation  at  such  a  time,  with 
the  military  operations  in  South  Africa  and  China 
going  on. 

The  tariff  to  South  Africa  was  reduced  from  4s. 
to  3s.  6d.  a  W'ord  for  ordinary  telegrams  and  the 
Australian  tariffs  were  also  reduced  to  3s.  6d.  a 
word  for  telegrams  exchanged  with  South  and 
Western  Australia,  Tasmania  and  New  South 
Wales,  In  order  to  enable  the  associated  com- 
panies to  deal  expeditiously  with  the  increase  of 
traffic  which  would  have  to  be  carried  in  order 
to  maintain  the  standard  revenue  at  these  reduced 
rates,  arrangements  had  been  made  to  continue 
the  new  direct  route  between  Great  Britain  and 
Cape  Town  to  Australia  via  Mauritius  and  Perth. 
This  w^as  a  most  arduous  undertaking,  but  it  had 
been  vigorously  grappled  with  by  the  Eastern  and 
the  Eastern  Extension  Telegraph  companies,  and 
it  was  to  be  hoped  that  the  whole  undertaking 
w^ould  be  completed  within  the  current  year. 

Another  matter  of  considerable  interest  was  the 
tariff  to  India,  which  had  been  under  discussion  for 
many  j-ears,  and  had  given  rise  to  a  great  deal  of 
difficulty.  At  the  request  of  the  Indian  govern- 
ment the  company  consented  last  year  to  reduce 
the  tariff  between  Europe  and  India  to  2s.  6d.  a 
word,  with  an  eventual  reduction,  on  certain  con- 
ditions, to  2s.,  provided  the  other  telegraph  ad- 
ministrations and  companies  unanimously  con- 
sented. 


Electrical  Aid  to  Judicial  Dignity. 

A  recorder  in  a  Paterson  (N.  J.)  court  has  been 
so  annoyed  by  the  familiarity  of  prisoners  who  tried 
to  whisper  to  him  or  lean  upon  his  desk  that  a 
brass  rail  has  been  placed  in  front  of  his  bench  and 
an  electrical  connection  made  between  it  and  a 
plate  in  the  floor.  Recently  a  man  who  was  ar- 
raigned before  the  magistrate  admitted  the  charge 
against^him.  but  later,  having  changed  his  mind, 
declared  that  at  the  time  he  was  receiving  a  severe 
current  froin  the  rail,  and  that  he  made  the  confes- 
sion in  order  to  have  the  current  turned  off.  The 
jury  found  the  man  guilty,  however. 


Lightning  from  a  Cloudless  Sky.' 

By  Charles  E.  Ashcraft,  Jr. 

The  phenomenon  of  lightning  from  a  cloudless 
sky  seems  to  be  regarded  in  the  states  as  one  of 
very  rare  occurrence,  as  it  very  likely  is.  1  cannot 
remember  of  ever  observing  it  while  in  the  states, 
but  down  here  in  the  West  Indies  it  is  of  very  fre- 
quent occurrence,  so  f'equent,  in  fact,  that  it  is 
not  regarded  as  remarkable  by  the  people.  Wlaen 
first  I  saw  this  phenomenon  after  arriving  in  the 
tropics  it  caused  me  considerable  wonder,  and  1 
was  also  in  doubt  as  to  whether  it  was  real  light- 
ning or  not.  So  1  made  inquiries  among  the  resi- 
dents, and  found,  to  my  surprise,  that  it  occasioned 
no  wonder  to  them,  and  they  evidently  failed  to 
understand  why  it  should  to  me.  Subsequently  1 
have  observed  it  numerous  times,  till  finally  the 
novelty  has  worn  off,  and  I,  like  the  residents, 
accept  it  now  as  only  an  ordinary  occurrence. 
However,  I  believe  this  letter  is  justified,  inasmuch 
as  the  phenomenon  is  rare  in  the  states,  and  any 
information    relating    thereto    may    be    welcome. 

The  appearance  of  the  flash  is  that  of  sheet  light- 
ning, generally  single  flashes  being  seen  at  intervals 
of  from  two  to  live  minutes,  and  again  only  two 
or  three  occasional  flashes  will  be  seen  during 
an  evening.  They  do  not  seem  to  be  confined  to 
any  particular  quarter  of  the  sky  for  local  reasons,. 
as  I  have  observed  them  in  all  quarters.  I  do  not 
think  flashes  are  due  to  falling  meteors,  but  they 
maybe  the  reflected  flashes  of  distant  thunderstorms, 
although  a  clear  sky  certainly  does  not  offer  so 
good  a  reflecting  surface  as  a  clouded  one.  How- 
ever, I  am  inclined  to  believe  that  the  theory  of 
the  exchange  of  electricities  between  vertical  , cur- 
rents of  air  is  a  ve^y  plausible  explanation,  for  the 
following  reasons:  In  the  first  place,  the  phenom- 
enon has  always  been  observed  in  the  evening, 
usuallj'"  between  7  and  g  p.  m.,  never  before  7,  I 
believe,  but  several  times  after  nine  o'clock.  As 
this  latitude  is  free  from  the  disturbing  effects  of 
ever-passing  areas  of  high  and  low  pressure,  the 
diurnal  phases  of  the  weather  are  therefore  very 
constant  and  much  alike  from  day  to  day.  So 
that  ordinarily  between  7  and  9  p.  m.  the  tem- 
perature falls,  cool  breezes  spring  up,  a  rapid 
clearing  condition  sets  in,  the  clouds  disappearing 
sometimes  like  magic,  and  by  9  p.  m.  the  sky 
is  usually  clear.  Now,  it  is  always  at  this  time. 
when  the  colder  currents  of  air  are  descending.. 
causing  the  cool  breezes  and  clearing  condition 
and  setting  up  a  vertical  circulation  with  steep 
gradients,  that  the  lightning  is  seen.  Sometimes 
the  sky  is  not  absolutely  clear,  a  few  clouds  nearly 
always  hanging  over  the  mountains  to  the  east  of 
station,  but  the  lightning  will  be  seen  far  out  to 
sea,  perhaps,  to  the  westward,  where  not  the  least 
vestige  of  cloud  is  visible.  Then  it  is  about  this 
time  in  the  evening  that  the  maximum  electrifica- 
tion of  the  air  occurs,  and  in  view  of  the  fact  that 
the  lightning  always  occurs  at  the  one  time,  is  it  not 
probable  that  the  exchange  of  electricities  between 
the  descending  and  ascending  currents  having  dif- 
ferent temperatures  and  humidities,  and  therefore 
different  electrical  potentials,  is  the  cause  thereof? 

I  may  add  that  these  lightning  flashes  have  been 
observed  more  frequently  during  the  hurricane 
season,  but  just  what  weather  conditions  prevailed 
on  the  dates  of  occurrence  I  am  unable  to  say,  as 
I  failed  to  make  note  of  the  dates.  Furthermore, 
the  phenomenon  cannot  be  peculiar  to  the  region 
of  Dominica  alone,  as  I  have  talked  to  a  number 
of  persons  who  have  lived  long  in  tropical  parts. 
and  they  are  all  agreed  that  lightning  from  a  clear 
sky  is  no  uncommon  thing.  By  way  of  suggestion 
it  might  be  worth  while  to  question  the  observers 
of  the  West  Indian  and  other  tropical  stations  on 
the  matter,  and  in  this  way  considerable  informa- 
tion might  be  adduced. 


New  York  State  Electrical  School. 

A  bill  is  pending  in  the  Legislature  of  New 
York  for  the  establishment  of  a  state  electrical 
school  at  Schenectady,  for  the  fixing  of  official 
standards  for  electrical  measuring  instruments  and 
apparatus,  and  to  secure  independent  and  authorita- 
tive information  on  questions  of  electrical  science. 
The  amount  asked  for  the  establishment  .of  the 
school  is  $150,000,  and  the  annual  amount  for  main- 
tenance, $25,000.  The  school  is  to  be  a  part  of 
Union  College,  and  in  return  the  university  is  to 
give  100  free  scholarships  and  the  land  upon  which 
to  erect  the  building,  while  the  General  Electric 
company  is  to  give  the  use  of  its  works  for  ob- 
servation and  instruction.  The  reason  for  locating 
at  Schenectady  is  stated  in  the  preamble  to  the 
mil  to  be  because  the  works  of  the  General  Elec- 
tric company,  the  largest  in  existence,  make 
Schenectady  the  natural  center  for  the  study  and 
development  of  electrical  science.  Union  College, 
in  close  proximity  to  the  works,  and  with  a  course 
in  electrical  engineering  already  fully  organized 
and  in  operation,  with  special  privileges  granted 
by  the  company,  offers  exceptional  advantages  for 
the  supervision  and  direction  of  such  work  of  ex- 
perimentation and  instruction  as  the  interests  of 
the  state  require. 


American    Machinery   for  Japanese 
Arsenals. 

It  is  announced  that  the  Japanese  government 
has  contracted  with  American  manufacturers  for 
the  equipment  of  the  government  arsenals  at  Tokyo 
and  Osaka  with  electrical  machinery,  machine 
tools  and  other  appliances.  Of  the  machinery  for 
the  Tokyo  arsenal  it  is  said  the  Westinghouse  Elec- 
tric and  Manufacturing  company  will  furnish  three 
direct-connected,  250-kilowatt  generators  and  eight 
motors  ranging  in  sizes  from  15  to  100  horsepower. 
The  350-horsepower,  vertical,  cross-compound  en- 
gines are  to  be  built  by  Mcintosh,  Seymour  &  Co. 
The  Westinghouse  company  will  also  furnish  two 
lOO-kilowatt,  direct-connected  generators  and  a 
number  of  motors  for  the  Osaka  arsenal.  Thirty 
electrically  driven  machine  tools  are  to  be  for- 
warded for  the  equipment  of  the  new  machine  shops. 
The  Pratt  &  Whitney  company  of  Hartford.  Conn.; 
Prentice  Brothers  and  the  Norton  Emery  Wheel 
company  of  Worcester,  Mass.;  Cincinnati  Milling 
Machine  company,  J.  A.  Fay  &  Egan  Company  and 
the  American  Tool  Works,  all  of  Cincinnati,  Ohio, 
also  the  William  Sellers  company  of  Philadelphia, 
Pa.,  will  build  these  tools.  Six  electric  cranes,  vary- 
ing in  capacity  from  10  tons  to  25  tons  each,  have 
also  been  ordered  for  the  Osaka  arsenal.  They 
are  being  built  at  the  Morgan  Engineering  Works. 
Alliance,   Ohio. 

I.  From  the  Monthly  Weather  Review.  The  author  of  the 
coinmunicatioD  is  a  weather  observer  at  Rosean,  Dominica. 
W.  I. 


Boom  in  General  Electric  Stocic, 

General  Electric  stock  made  a  marked  advance 
in  price  during  the  latter  part  of  last  week.  The 
rise  came  soon  atter  the  announcement  that  the 
company  had  secured  the  Marks  enciosed-arc-iamp 
patents,  and  that  tact  may  have  had  something  to 
ao  with  It,  although  large  earnings  and  a  possible 
"melon"  in  the  way  ot  increased  capital  stocK 
are  also  suggested  as  causes.  Un  Thursday,  Jr'eb- 
ruary  14th,  the  stock:  opened  at  198%  and  ran  up 
on  total  sales  of  6,300  shares  to  215,  closing  at  211^2, 
or  at  a  net  gam,  compared  with  Wednesday  s  close, 
ot  12V2  points.  Un  Enday  it  closed  at  214  and  on 
:5aturday   at  2x1. 

it  was  reported  that  there  is  a  plaii  under  con- 
sideration to  increase  the  capital  stock  to  the 
amount  at  which  it  stood  prior  to  August  17,  ittga, 
wtien  the  stock  was  scaled  down  40  per  cent,  from 
^34,712,000  to  $18,270,000  common  and  ^^2,551,000 
preterred  stock,  i^ast  July  the  stockholders  voted 
an  increase  of  $4,415,000  in  the  common  stock  for 
the  purpose  of  retiring  the  debentures. 


BOOK  TABLE. 


Dynamo-electric  Machinery:  Its  Construction, 
JJksictn  and  Operation.  By  Samuel  bheldon, 
A.  M.,  Ph.  D.,  assisted  by  Hobart  Mason,  B.  b. 
JMew  liTork:  1).  Van  Nostrand  company.  1900. 
i'p.,  VI.,  281,  with  202  diagrams  and  illustrations. 
Price,  $2.50. 

While  this  book  is  intended  to  be  used  primarily 
by  students  of  electrical  engineering,  it  wilf  prove 
01  value  to  the  general  reaaer  as  well.  The  work 
IS  conhned  to  airect-current  machinery,  and  the 
hrst  two  chapters  are  devoted  to  a  briet  but  logical 
discussion  01  the  electrical  and  magnetic  laws  and 
facts  upon  which  the  operation  ot  this  class  01 
machinery  depends.  Other  chapters  treat  ot  arma- 
tures, held  magnets,  constant-potential  and  constant- 
current  dynamos,  motors,  motoi'-generators,  boost- 
ers, etc.  The  portions  of  the  book  which  dwell 
on  the  operation  and  management  of  machines  are 
particularly  good.  One  chapter  is  devoted  to  the 
design  of  machines  and  another  to  testing.  As 
little  mathematics  has  been  used  in  the  work  as 
possible,  and  what  has  been  employed  does  not 
require  a  knowledge  of  calculus.  Illustrations  are 
given  of  leading  types  of  standard  machines  and 
the  text  is  further  explained  by  several  diagrams 
and  sets  of  curves.  The  book  has  been  clearly  and 
accurately  written  throughout,  and  while  the  mat- 
ter has  been  presented  in  a  rather  condensed 
form,  the  work  should  prove  a  valuable  one  for 
those  for  whom   it  is  intended. 

The  Inspector  and  Trouble  Man.  By  A.  E.  Dobbs. 
Chicago;  The  Electrical  Engineering  Publish- 
ing company.  1900.  Pp.,  106,  6V2  by  gVz  inches. 
Price,  $1. 

This  work,  put  in  narrative  form  and  compiled 
from  a  series  of  papers  recently  publised,  relates 
the  experiences  of  a  young  telephone  lineman  as  he 
is  put  through  the  various  steps  of  the  training 
necessary  to  give  him  a  good  knowledge  of  tele- 
phone systems  and  apparatus. 

The  information  contained  in  the  book  is  clear 
and  the  arrangement  logical,  while  the  many  dia- 
grams given  add  greatly  to  its  value  as  an  ele- 
mentary treatise.  Methods  of  construction  and  re- 
pair of  defects  in  lines,  exchanges,  switchboards 
and  telephone  instruments  are  treated  without  the 
use  of  technical  terms,  so  that  anyone  interested  in 
telephony  and  possessing  a  knowledge  of  the  funda- 
mental rules  governing  the  flow  of  electric  currents 
can  readily  become  fami^ar  with  the  ground  cov- 
ered. The  book  likewise  contains  some  good  ad- 
vice on  self-education  for  young  men  about  to  enter 
the  telephone  field.  As  the  subject-matter  is  not 
arranged  in  chapters,  an  index  would  add  greatly 
to  the  value  of  the  work  as  a  textbook  or  book  of 
reference. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  Train  Dispatching. 

All  railroads  use  telephones  more  or  less,  but  few 
use  them  tor  dispatchiug  trains.  Tlicre  are  various 
reasons  for  this,  writes  "G.  1'".  J."  in  the  Railroad 
Gazette,  ehiei  among  them  the  fact  tliat  all  our 
railroads  are  well  equipped  for  telegraph  train  dis- 
patching, both  in  men  and  material,  and  the  rules 
have  so  grown  as  to  seem  better  adapted  to  tele- 
graph than  to  telephone.  Add  to  this  the  influence 
of  the  great  band  of  telegraphers,  the  economical 
objections  and  the  mechanical  ditHculties  to  be 
overcome,  and  there  is  little  wonder  that  so  few 
trials  oi  the  telephone  in  this  service  are  made.  Be- 
yond all  this  there  is  an  almost  complete  confidence 
in  the  accuracy  of  the  telegraph,  as  opposed  to  a 
distrust  of  the  accuracy  of  the  telephone,  that  is 
hardly  justified  by  the  facts,  and  that  is  taking  many 
years  to  overcome.  This  distrust  was  born  in  the 
old  days  of  imperfect  transmitters,  grounded  cir- 
cuits and  poor  service,  and  though  it  is  lulled  by  a 
daily  use  of  modern  equipment,  it  is  waked  again 
by  each  connection  with  a  noisy  line  and  by  each 
telephone  misunderstanding. 

We  should  remember  that  with  modern  equip- 
ment there  is  no  mechanical  superiority,  trom  the 
point  of  view  of  accuracy,  in  the  telegraph  over  the 
telephone.  Indeed,  mechanically,  the  modern  tele- 
phone has  two  advantages  over  the  telegraph,  it 
needs  no  adjustment,  and  it  works  as  well  or 
better  in  wet  weather;  whereas  the  telegraph  relay 
must  be  frequently  adjusted  and  telegraph  difhcul- 
ties  in  wet  weather  are  chronic  and  proverbial,  it 
is  to  be  doubted  if  the  officers  who  now  distrust 
the  telephone  svould  have  so  much  conhdence  in 
tne  telegraph  11  they  were  brougnt  into  personal 
contact  witn  refractory  telegrapn  circuits,  just  as 
tiiey  are  witli  reiractory  telepnone  circuits,  indeed, 
the  telephone  is  sometimes  at  a  disadvantage  De- 
cause  It  continues  to  worK  in  situations  where  the 
telegraph  woidd  not  worK  at  all.  il  one  ot  your 
telephone  wires  breaks  and  the  enus  grouna  you 
will  have  more  or  less  noise  on  tne  line — generally 
more — but  you  will  still  be  able  to  talk,  thougn 
proDably  in  a  very  uncomiortaoie  lasmon,  ana  you 
will  be  condemning  the  telepnone  because  it  works 
so  111  under  circumstances  where  the  telegrapn 
would  not  work  at  all. 

ihe  only  way  to  kill  this  distrust  of  the  telephone 
is  to  enforce  with  it  the  precautions  which  a  long 
experience  has  taught  us  10  use  wrth  tne  telegrapn. 
iNo  one  thinks  nowadays  ol  making  a  train  oruer 
eltective  betorc  it  has  been  repeated  back  and  made 
"correct.  '  it  this  simple  precaution  is  observed 
with  the  telephone  it  can  be  relied  on  as  absolutely 
as  tlie  telegraph,  indeed,  tliere  is  no  good  reason 
wily  our  standard  code  01  rules  snould  not  be 
auoptea  with  slight  emendation  tor  telephone  work, 
ihis  has  been  tne  experience  01  tne  railroads  that 
are  dispatching  trains  by  telephone,  and  all  ot  them 
are  very  careful  in  having  tram  oraer^  repeated  back 
belore  they  are  made  U.  Is..  '  inere  is  no  aii- 
lerence  in  principle  between  telegraph  dispatching 
and  telepnone  dispatcning,  where  tne  telephone  smi- 
ply  supplants  tne  telegraph;  as  provision  can  be 
made  tor  all  the  usual  paraphernalia,  the  reports  01 
trams  passing  certain  points,  the  tram  register  and 
all. 

On  a  number  of  roads,  however,  we  have  an  es- 
sential change  of  metlioa.  With  these  we  have  the 
cispatcher  on  the  one  side  and  the  conductors  on 
tne  other,  with  no  intermediary  agent  or  operator. 
Indeed,  where  the  system  is  carried  out  to  its 
luflest  extent,  there  is  no  one  else  on  the  line.  There 
are  telephones  at  each  sicling  and  station,  but  there 
IS  no  one  to  man  them  unless  a  train  comes  along, 
and  that  train  will  not  report  unless  it  has  orders 
so  to  do.  Now,  it  a  dispatcher  is  to  work  his 
division  to  advantage,  he  must  have  frequent  re- 
ports of  his  trains  as  they  pass  given  points;  but  to 
get  such  reports,  under  this  new  method,  he  must 
stop  his  trains,  il  follows  that  this  method  is  only 
adapted  to  slow-speed  lines  where  trains  can  be  fre- 
quently stopped  without  grave  disadvantage.  It  is 
therefore  well  adapted  to  coal  roads,  like  the  Hunt- 
ingdon and  Broad  Top  Mountain,  which  has  worked 
in   this  way   m  part  for   many  years.  ' 

On  the  part  of  safety  this  system  would  seem  to 
leave  little  to  be  desired.  In  practice  we  may  sup- 
pose that  on  a  busy  road  each  train  will  stop  at 
nearly  every  siding  and  get  orders  to  run  to  the 
ne.xt.  This  would  amount  to  a  rough  block  system, 
with  all  the  blocks  worked  telephonically  by  one 
man.  If  the  orders  are  properly  repeated  back  by 
the  conductor  and  made  correct  there  is  no  chance 
for  misunderstanding,  especially  when  a  duplicate  is 
given  to  the  engineer.  But  this  idea  is  elaborated 
upon  in  some  cases  by  additional  devices  intended 
to  diminish  the  chance  ol  error.  On  some  roads 
the  conductor  receives  the  train  order  and  writes 
it  out,  while  the  repeating  back  is  done  by  the  engi- 
neer, who  receives  the  "correct."  On  others,  two 
telephones  are  provided  at  each  point,  in  adjacent 
booths.  The  conductor  and  engineer  each  enter  a 
booth,  each  writes  out  the  order,  and  each  must 
repeat  it  back  accurately  belore  it  is  made  correct. 
It  is  not  very  clear  wh^'  this  latter  requirement 
is  necessary.  If  the  conductor  takes  down  the  order 
in  duplicate,  repeats  it  back  and  gives  the  engineer 
a  copy,  we  have  all  the  precaution  of  a  19  order, 
while  if  the  engineer  repeats  it  back  as  well,  we 
have  what  amounts  to  a  31. 


The  e.Kperience  of  the  railroads  using  the  tele- 
phone in  the  way  described  is  to  the  eft'ect  that 
train  dispatching  by  telephone  is  safe  when  proper 
precautions  are  taken,  and  when  the  telephone  line 
and  instruments  are  modern  and  in  good  condition, 
ihis  positive  evidence  should  be  taken  as  conclu- 
sive against  the  suspicions  of  the  others.  The  ad- 
visability of  a  change  is,  of  course,  another  question. 
The  system  is  especially  adapted  to  new  and  poor 
railroads  and  branches,  roads  where  it  is  cheaper 
to  run  trains  slow  than  to  equip  the  station  fully 
with  operators  day  and  night.  It  would  seem  also 
to  be  well  adapted  to  night  work  on  lines  that  can- 
not afford  to   maintain  night  telegraph  offices. 

There  is  no  physical  reason  why  on  such  a  line 
a  couple  of  telegraph  wires  could  not  be  so  con- 
nected up  that  at  six  o'clock  at  night  every  office 
could  throw  a  switch  and  change  from  telegraph 
to  a  telephone  circuit.  Then  all  the  agents  and  op- 
erators would  go  happily  home  and  the  night  dis- 
patcher could  in  all  probability  get  much  more 
freight  over  the  line  with  a  telephone  at  each  sta- 
tion than  he  can  by  telegraph  with  an  insufficient 
number   of   night   offices. 

The  chief  theoretical  difficulty  with  this  arrange- 
ment is  that  when  you  have  once  given  a  train 
an  order  there  is  no  stopping  it  until  it  arrives  at 
the  point  at  which  it  was  ordered  to  report.  It  will 
sail  along  like  a  ship  at  sea  until  it  reaches  port. 
This  will,  of  course,  make  the  dispatchers  prone 
to  order  all  trains  to  stop  frequently  to  report,  which 
is  only  another  way  of  saying  that  this  system  is 
adaptable   only  to   a   low-speed   road. 

Whether  the  standard  roads  will  adopt  the  tele- 
phone for  train  dispatching  is  another  question. 
To  tell  the  truth,  as  block  signals  come  in,  the 
train  order  shows  signs  of  going  out.  The  train 
dispatcher  is  just  as  important  as  he  ever  was,  but 
he  issues  his  orders  rather  to  the  operators  than 
to  the  conductors,  and  the  operators  use  signals  to 
get  the  trains  around  each  other  without  stopping 
them.  Possibly  by  the  time  the  standard  hnes  are 
ready  to  entrust  the  telephone  with  train  orders 
they  will  have  no  more  train  orders  to  telephone. 


Ohio  Telephone  Notes. 

The  Kellogg  Switchboard,  and  Supply  company 
of  t.hicago  has  just  compieted  four  new  sections 
of  switchboard  lor  the  Citizens'  ielephone  com- 
pany at  Columbus,  making  1,040  additional  crops, 
or  over  6,000  in  all.  i  ne  present  capacity  naa  been 
exliaustea  lor  some  time  and  there  are  over  300 
on  the  waiting  list,  i  hese  will  be  connected  up 
now  as  soon  as  the  workmen  can  get  to  them,  i  ne 
Citizens'  company  has  one  of  the  hnest  excnanges 
in    this   section    of    the    country. 

Tire  newspaper  war  has  begun  at  Zanesville  be- 
tween the  Zanesville  Telephone  and  Telegraph  com- 
pany and  tne  Central  Union,  iiach  company  and 
Its  irienas  contribute  daiiy  to  the  local  press,  one 
side  arguing  tne  merits  of  the  plant  proposed  by 
the  new  company  and  the  other  showing  up  the 
bad  thing  it  will  be  to  have  two  systems  in  tlie 
town,  'ine  new  company  proposes  to  make  its 
prices  $36  for  business  houses  and  $20  tor  resi- 
dences, with  $3  and  $2  otf,  respectively,  if  pay- 
ments are  maae  within  10  days  after  the  ena  of 
each  quarter.  A  modern  plant  on  the  lines  ot 
the  Citizens'  of  Columbus  will  be  installed  and  the 
officers  say  that  work  will  be  begun  within  a  very 
short   time. 

The  Central  Union  Telephone  company's  Findlay 
branch  will  extend  service  to  the  country,  and  it 
is  said  that  every  residence  within  a  radius  of  13 
miles  may  be  reached  before  many  months.  The 
company  has  already  installed  a  number  of  instru- 
ments in  country  homes. 

Henry  E.  Burch,  formerly  manager  of  the  Akron 
People's  Telephone  company,  has  accepted  a  posi- 
tion with  the  Strombcrg-Carlson  Telephone  Manu- 
facturing company   of   Chicago. 

The  Akron  People's  Telephone  company  has 
secured  a  franchise  to  erect  a  plant  in  Hudson, 
an  ordinance  to  that  effect  having  been  passed 
a   few   days  ago. 

The  tetephone  exchange  at  Butler  belonging  to 
the  Ohio  Telephone  company  has  been  sold  to 
the  Central  Union  Telephone  company  for  $200. 
It  is  said  that  dissatisfaction  among  the  stockhold- 
ers   caused    the    trouble. 

The  Home  Telephone  company  of  Findlay  is  now 
receiving  material  for  the  new  plant,  and  the  work 
of  construction    will   begin   within   a  short   time. 

The  Newton  Falls  Telephone  company  is  en- 
deavoring to  form  a  connection  with  the  Garretts- 
ville  and  Ravenna  exchanges.  The  new  directors 
of  the  Newton  Falls  company  are  as  follows:  H. 
H,  Porter,  C.  F.  Gardner,  C.  M.  Rice,  C.  E.  Fen- 
ton    and    F.    W.    Cory. 

The  Grove  City  telephone  exchange  will  receive 
service  from  Columbus  over  the  Central  Union 
lines. 

George  Titus  has  received  a  lot  of  poles  and 
other  supplies  for  the  exchange  at  Vinton.  Gallia 
County.  The  construction  of  the  plant  will  begin 
at  once.  It  is  the  intention  of  Mr.  Titus  to  ex- 
tend lines  from  that  point  to  various  towns  over 
the    county,    and    perhaps    into    Meigs    County. 

O.   M.   C. 


Telepnone  News  from   tha   Northwest. 

The  towns  on  the  Mesaba  range  in  St.  Louis 
County,  Minn.,  want  telephone  connection  with  the 
courthouse  in  Duluth.  The  Zenith  Telephone  com- 
pany, which  has  the  only  connection  with  the 
courthouse,  has  been  unable  to  get  toll  connections 
with  the  range  yet,  but  is  working  to  do  so.  The 
Bell  company,  which  has  range  connections,  has 
been  excluded  from  the  courthouse,  under  an  ex- 
clusive contract  with  the  Zenith.  The  County 
Board  settled  the  matter  by  readmitting  the  Bell 
to   the   courthouse. 

The  council  of  St.  Paul  has  passed  an  ordinance 
requiring  the  telephone  and  telegraph  wires  in  the 
business  district  to  be  placed  underground  by  Sep- 
tember 1st. 

The  Fox  River  Valley  Telephone  company  of 
Appleton,  Wis.,  announces  toll  connections  with 
over  200   stations  in   the  vicinity. 

A  bill  is  before  the  Minnesota  Legislature  giving 
individuals  the  right  to  erect  telephone  and  tele- 
graph poles  along  public  highways  ol  the  state, 
upon  the  written  consent  of  the  board  of  super- 
visors of  the  town  through  which  it  is  desired  to 
run  a  line.  The  telephone  companies  are  fighting 
it,  and  do  not  desire  to  give  individuals  the  same 
rights  that  they  now  enjoy. 

The  annual  report  oftheWausau  (Wis.)  Telephone 
company  shows  a  growth  of  instruments  in  use 
from  3O9  last  year  to  454  this  year. 

C.  A.  Fobes  of  Albert  Lea.  Minn.,  has  accepted 
the  position  of  manager  of  the  automatic-telephone 
system  at  Trinidad,  Colo.  The  exchange  is  a  Strow- 
ger    plant. 

The  Albert  Lea  (Minn.)  Telephone  company  has 
concluded  to  purchase  a  new  1,000-connection,  auto- 
matic switchboard,  of  the  latest  pattern. 

Some  improvements  are  being  made  to  the  switch- 
board in  the  local  exchange  at  Washington,  Iowa. 
The    Automatic    Telephone    company    of    Seattle 
has   applied    for  a   franchise   in    Ballard,    Wash.,    a 
suburb. 

The  Rocky  Mountain  Bell  Telephone  company 
has  been  granted  a  franchise  at  Miles  City,  Mont., 
for  a   local   exchange. 

A  police-telephone  system  is  to  be  put  in  at 
Spokane,  Wash. 

The  North  and  East  Bristol  Telephone  company 
has  bought  the  Roach  &  Seeber  telephone  e.K- 
change  at  Waterloo,  Wis.,  and  the  local  exchange 
at  Lake  Mills.  The  new  owner  will  extend  its  toll 
lines  from  Sun  Prairie  to  Waterloo  and  Lake  Mills 
as   soon  as   possible. 

The  Olds  Telephone  company  of  Olds,  Iowa,  has 
been  incorporated,  with  $1,800  capital  stock. 

An  association  has  been  formed  at  Marshalltown, 
Iowa,  of  the  telephone  companies  operating  within 
the  county.  It  is  to  be  known  as  the  IVlarshall 
County  Mutual  Telephone  company.  It  is  expected 
that  arrangements  will  be  made  to  connect  these 
rural  lines  with  the  Marshalltown  exchange,  as  a 
rate  of  $5  a  month  for  a  commercial  line  has  been 
made.  The  charges  will  probably  be  paid  by  the 
busines^s  men,  and  the  subscribers  will  keep  the 
lines  in'repair.  Fourteen  rural  lines  are  represented 
in  the  organization. 

The  Mutual  Telephone  company  of  Des  Moines, 
Iowa,  has  ordered  two  new .  switchboards,  one  of 
2oe  capacity  and  the  other  300,  for  branch  offices. 
The  company  is  preparing  to  do  considerable  more 
underground  work,  purchase  new  cables,  etc.  The 
company  will  expend  about  $14,000  in  improve- 
ments. 

A  company  has  been  formed  to  build  a  telephone 
line  from   Corydon  to   Cambria,  Iowa. 

The  Mutual  Telephone  company  has  been  or- 
ganized at  Hooper,  Neb.,  to  instaU  a  local  system. 
Citizens  of  Powell,  Wis.,  have  formed  a  company 
to  operate  in  several  divisions.  They  propose  a 
system  of  five  divisions,  all  centering  at  Powell. 
Each  line  will  be  independent,  in  its  management,  of 
the  rest,  but  the  whole  will  be  under  the  control 
of  the  Consolidated  Fecatonica  Farmers'  Telephone 
company. 

Ed.  N.  Leiby  contemplates  establishing  a  local 
exchange   at    Ellendale,    N.    D. 

A  number  of  farmers  west  of  St.  Thomas,  N.  D., 
contemplate  running  a  line  about  eight  miles  to  that 
village,  to  connect  with  the  local  and  long-distance 
exchange. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  is  an  applicant  for  a  local  franchise  at 
Mapleton,  Minn. 

The  Iowa  Telephone  company  seeks  a  franchise 
for  a  local  exchange  at  Alton,  Iowa.  It  also  has 
plans  completed  for  a  rebuilding  of  the  local  ex- 
change at  Davenport,  Iowa,  and  a  large  amount  of 
underground  work,  etc.  Work  will  be  started  as 
soon  as  the  council  passes  a  franchise  pending  for 
the  enlarged  work.  The  company  will  reduce  its 
rates  in  Dubuque,  Iowa,  March  xst,  to  the  same 
basis  as  tho.se  ol  the  Standard  Telephone  company. 
The  latter's  rates  are  75  per  cent,  of  the  old  com- 
pany's formei;  rates.  'The  Iowa  company  has  sub- 
mitted to  the  council  of  Des  Moines,  Iowa,  a  fran- 
chise which  it  desires  passed  upon  by  the  voters 
of   that   city. 

Members  of  the  mutual  telephone  companies  op- 
crating  in  the  northern  part  of  Marshall  County,  in 
Grundy  County  and  in  the  southern  part  of  Hardir 
County,  Iowa,  met   at  Eldora,   Iowa,   recently  and 
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ucciacd  uyun  Kldora  as  a  central  switching  station. 
A  switchboard  will  be  located  there. 

The  Cedar  Rapids  and  Marion  (,lowa)  TelephoU'L 
company  now  has  nearly  i,ooo  subscribers. 

The  city  of  Centerville,  Iowa,  will  vote  on  grant- 
ing a  franchise  to  the  Centerville  Telephone  com- 
pany. The  company  has  installed  a  system,  under 
the  impression  that  the  purchase  of  the  Seymour 
Telephone  company's  interests  carried  a  fx'anchise. 
It  is  now  found  that  the  latter's  franchise  was  never 
passed  upon  by  the  voters. 

The  Jasper  County  Telephone  company,  which 
owns  exchanges  at  Grinnell,  Newton  and  Marengo, 
iowa,  desires  to  build  into  Iowa  City,  Iowa,  and 
connect  with  the  Johnson  County  Telephone  com- 
pany. 

PauUina,  Iowa,  is  to  have  a  rural  telephone  sys- 
tem. 

The  Clarion  and  Northwestern  Telephone  com- 
pany is  an  applicant  at  Belmond,  Iowa,  for  per- 
mission  to   enter  with  a   toll    line. 

The  Northwestern  Telephone  Exchange  company 
will  extend  its  long-distance  service  to  Drayton, 
N.   D.,  in  the   spring. 

A  quarter  interest  in  the  Park  Region  Telephone 
company,  at  Alexandria,  Minn.,  owned  by  the 
Wegener  estate,  has  been  sold  to  M.  W.  Hicks,  for 
$1,628. 

A  bill  is  before  the  Legislature  of  South  Dakota 
which  gives  the  councils  of  cities  police  powers, 
allowing  them  to  place  a  license  on  each  telephone 
instrument  and  pole  in  the  city.  R. 


ers  who  may  not  have  the  benefit  of  it  if  they 
desire.  The  charge  for  the  service  will  be  mod- 
erate. The  service  into  the  city  over  the  long- 
distance or  the  Citizens'  lines  will  be  charged  for 
as  uny  other  toll  service,  but  the  business  will  be 
separate  and  distinct  from  either  of  the  other 
compiiaies.  It  is  the  first  time  that  the  plan  has 
been  tried  in  Central  Ohio,  but,  judging  from 
present  prospects,  it  will  be  a  perfect  success  from 
the  beginning.  Should  this  be  the  case,  it  will  be 
an  impetus  to  another'  branch  of  Independent  tele- 
phone work  that  has  heretofore  been  touched  upon 
very    lightly.      


Indiana  Telephone  Items. 

The  New  Telephone  company  during  the  last 
week  paid  to  the  city  of  indianapolis  its  semi- 
annual installment  of  $3,000,  compensation  for 
the  use  of  the  streets. 

The  Logansport  City  Council  on  February 
t)th  passeu  the  telephone  ordinance  suDmittea 
Dy  citizens,  which  opens  the  held  to  all  com- 
petition under  the  restricted  rates  of  ^12  lor 
residence  and  $18  for  busmess  houses,  it  tne 
ueil  company-  declines  to  accept  the  terms  of 
the  orUmance  a  citizens'  company  will  occupy 
the  held.  A  resolution  was  adopted  authoriz- 
ing the  bringing  of  a  suit  to  revoke  the  Mutual 
company's  Iranchise,  which  is  alleged  to  be  the 
property  of  the  Bell  company. 

W.  L.  Hill,  manager  of  the  Central  Union 
Telephone  company  at  Indianapolis,  announces 
that  on  April  ist  the  company  will  offer  on 
direct  lines  a  residence  service  at  $24  and  $30 
a  year,  according  to  the  character  at  the  in- 
strument used.  The  party-line  rates  will  re- 
main, as  heretofore,  six  on  a  line  at  $18  a 
year.  'I  he  company  has  a  rural  service  that 
enables  larmers  within  a  radius  of  10  to  20 
miles  of  Indianapolis  to  secure  a  residence 
service  at  $24  a  year.  This  is  a  party-line 
service. 

The  telephone-pole  business  has  become 
quite  an  industry  at  Medora,  Jackson  County, 
where  there  is  an  abundant  growth  of  young 
chestnut  timber  which,  until  recently,  has  been 
in  no  great  demand.  Cedar  timber,  owing  to 
scarcity  and  the  demand  for  electric-light  and 
telephone  poles,  has  advanced  to  such  a  price 
that  it  was  found  to  be  too  expensive  for  use 
on  the  rural  telephone  systems.  Large  con- 
tracts have  been  hlled,  and  contracts  for  many 
more  thousands  are  being  filled  by  the  ship- 
ment of  from  nine  to  15  carloads  a  week.  The 
prices  paid  the  timber  owners  range  from  35 
cents  to  $1.50  for  poles  40  feet  and  less  in 
length.     Larger  poles  bring  better  prices. 

F. 


Couch  &  Seeley's    Common-battery 
Telephone. 

There  is  being  placed  on  the  market  by  the 
Couch  &  Seeley  company  of  Boston  a  telephone 
for  common-battery  exchanges  of  unique  design 
and  which  seems  to  embody  some  especially  desir- 
able features.  The  back  of  this  telephone  is  a 
hollow  casting,  highly  finished  in  black  and  hand- 
somely striped,  this  being  mounted  on  a  half-inch 
oak  backboard,  as  shown  in  the  accompanying 
illustration.  The  space  between  this  backboard 
and  the  frpnt  plate  of  the  casting  is  sufficient  for 
mounting  the  condenser  which  the  company  also 
manufactures.  The  ringer  is  attached,  as  shown, 
and  when  the  shelf  is  raised  this  ringer  tips  for- 
ward on  hinges,  so  that  it  is  accessible  for  any 
adjustment  or  other  attention  which  may  be  neces- 
sary. This  also  opens  up  the  entire  box  in  such 
shape  as  to  make  it  easy  to  reach  the  hook  con- 
tacts, induction  coil  and  other  parts.     The  cabinet- 


Suburban  Service  Near  Columbus,  O. 

A  plan  has  been  adopted  by  the  Franklin  Tele- 
phone company  of  Columbus  that  has  an  excellent 
prospect  for  success.  There  has  been  for  some 
lime  a  clamor  from  the  smaller  towns  in  the  vicin- 
ity of  the  city  for  telephone  service,  and  the  farm- 
ers in  the  outlying  districts  have  asked  that  lines 
be  extended  to  their  neighborhoods  for  the  service 
of  a  group  of  persons.  As  it  did  not  seem  prac- 
ticable for  the  Citizens-  Telephone  company  to 
extend  lines  to  the  country  and  as  the  primary 
and  original  object  was  to  serve  the  city  people 
alone,  Manager  Beam  and  a  number  of  his  asso- 
ciates in  business  organized  the  Franklin  Telephone 
coHipany,  to  give  service  to  the  small  towns  and 
the  farmers  along  the  numerous  lines  it  will  con- 
struct. At  this  time  the  company  already  has  ex- 
changes of  100  drops  each  at  Worthington  and 
Westerville,  and  workmen  are  installing  plants 
of  the  same  size  at  Hilliards  and  Canal  Winchester. 
Exchanges  will  be  installed  in  all  the  small  towns 
that  are  not  already  provided,  and  the  lines  will 
be  connected  up  with  those  of  the  Citizens'  Tele- 
phone company  and  wMth  the  United  States  Tele- 
phone company's  long-distance  lines.  These  small 
exchanges  will  also  probably  be  inter-connected 
by  cross-country  wires,  so  that  there  will  soon  be 
a  complete  systeni  of  telephone  service  all  over 
Franklin  County  and  there  will  be  very  few  farm- 


COUCH  &  seeley's  common- battery  telephone. 


work  is  finished  in  oak,  unless  specially  ordered. 
This  telephone  is  equipped  with  the  Couch  & 
Seeley  regular  long-distance  coal-grain  microphone 
and  bipolar  receiver,  each  of  which  well-known 
devices  is  guaranteed  against  deterioration  for  five 
years.  The  company  has  been  furnishing  this 
common-battery  telephone  to  a  limited  number  of 
exchanges  for  some  time,  but  has  not  placed  it 
on  the  open  market  heretofore  because  it  wished 
the  instrument  to  be  given  a  thoroughly  practical 
test,  and  indeed  changes  have  been  made  since 
putting  out  the  first  instrumerits  of  this  type,  which, 
while  not  increasing  their  ef^ciency,  have  simpli- 
fied the  construction  and  arranged  all  parts  in 
such  a  manner  as  to  make  them  especially  accessible 
to  the  inspector.  The  company  is  now  placing 
this  instrument  on  the  market  as  its  standard  type. 
Various  forms  of  desk  sets  are  also  made  by  the 
company  for  common-battery  purposes  and  for  use 
on  any  of  the  various  common-battery  systems 
enipioyed. 


A  bill  introduced  in  the  Michigan  Legislature 
seeks  to  regulate  the  prices  that  any  telephone  com- 
pany doing  business  in  the  state  can  charge  sub- 
scribers. A  schedule,  based  on  the  population,  has 
been  arranged  as  follows:  Cities  under  5,000,  $18 
for  business  telephones  and  $6  for  house  telephones; 
between  5.000  and  10,000,  $24  and  $7;  between  10,000 
and  20.000,  $24  and  $8;  between  20,000  and  40,000. 
$30  and  $10;  between  40,000  and  75,000,  $36  and  $12; 
between  75,000  and  125.000,  ^5  and  $15;  in  cities 
of  over  125,000,  $60  and  $20,  which  reduces  the  rates 
now  charged  in  Detroit,  the  largest  city  in  the  state. 


NEW  COMPANIES. 

The  Clinton  and  Dunn  Telephone  company  of 
North  Carolina  has  filed  articles  of  incorporation. 

The  Memphis  Telephone  company  has  been  char- 
tered at  Memphis,  Tenn.,  with  $200,000  capital  stock, 
by  Leon  Hurst,  J.  S.  Warren  and  others. 

E.  M.  Coleman  has  purchased  a  telephone  fran- 
chise in  Louisville,  Ky.,  and  will  organize  a  com- 
pany  for  the   construction    of  a   system. 

The  Nicholasville  Home  Telephone  company,  re- 
cently incorporated,  has  received  a  franchise  for 
establishing  an  exchange  at  Nicholasville,   Ky. 

The  Hardin  County  Telephone  company  of  Eliz- 
abethtovvn,  Ky.,  has  been  incorpoi-ated,  with  a 
capital  of  $2,000,  to  construct  a  telephone  system. 

The  New  Berlin  Telephone  company  of  New  Ber- 
lin, N.  Y.,  has  been  incorporated,  with  a  capital  of 
$3,000,    by   L   L.    Richer,    E.    G.    White   and   A.    H. 

i-' helps. 

The  Fayette  Home  Telephone  company  of  Lex- 
ington, Ky.,  has  been  incorporated  by  J.  R.  Allen, 
i.  VV.  Bullock,  J.'H.  Shouse,  Charles  Kerr  and 
L.  G.   Coe. 

The  Colonial  Telephone  company  of  Newburg, 
N.  i.,  has  been  incorporated  tor  $125,000.  The  di- 
rectors are  Harry  A.  Jdartiett.  V.  bcnoonmaker  and 
W.  G.   Taggart. 

The  Austin  Telephone  company  of  Austin,  Texas, 
has  been  chartered,  with  a  capital  stock  of  $100,000, 
by  J.  C.  Boynton,  J.  B.  Earle,  C.  ti.  Rose  01  Co- 
lumbus,  Ohio,  and  others. 

The  Gaffney  Telephone  company  of  Gaffney,  S.  C, 
has  been  incorporated,  with  a  capital  stock  of  $10,- 
coo,  by  F.  G.  Stacy,  president  and  treasurer,  and 
VV.  B.  Du  Fre,  secretary  and  manager. 

The  People's  Telephone  company  of  Montgom- 
ery L-ity,  Mo.,  has  been  incorporated  tor  ^3,100,  dy 
n.  Ellis  01  JNew  Florence,  1.  Mariow  01  i^imericus, 
W.  Crane  ot  Mineola  and  vV.  Crockett  of  Mont- 
gomery  City. 

The  Hanover  and  Henrico  Telephone  and  Tele- 
grapli  company  ol  Ashland,  Ky.,  nas  been  cnar- 
lered,  witli  a  capital  stock  01  ^5,000,  by  VV.  C. 
baunders,  E.  S.  L-ampbell,  M.  D.  Jrtart,  E.  i-.  U. 
Iscott  and  John  G.  Jirollard,  to  conduct  a  general 
telephone  and    telegraph   business. 

The  Keystone  State  Telephone  and  Telegraph 
company  was  incorporated  at  irenton,  jN.  j.,  on 
l-ebruary  14th,  with  an  autliorized  capital  01  $2,000,- 
000,  dwidea  into  stiares  ol  $50  each,  ine  company 
is  empowered  to  construct,  acquire  and  operate  leie- 
pnone,  telegraph  and  caDie  lines,  ilie  incor- 
porators are  I\orman  Frey,  Edward  H.  Chew  and 
wiitred  B.    VVolcott,  all  ol  Camden,  N.  J. 


GENERAL  TELEPHONE  NEWS. 

The  South  Carolina  Telephone  company  desirej 
to  establisn  an  exchange  at  Orangeburg,  b.  L,.,  and 
a  petition  has  been  signed  by  many  business  men 
requesting  ttie  iown  uouncii  to  rescind  its  action 
some  time  ago  m  granting  a  five-year  exclusive 
Iranchise  to  tne  Belt  company. 

The  telephone  has  been  put  to  a  benelicent  use 
in  the  executive  mansion  at  Springtield,  ill.  An 
instrument  was  recently  installed  in  the  room  where 
the  little  daughter  ot  Governor  ^ates  was  ill  witti 
scarlet  fever,  enabling  her  to  keep  in  touch  witu 
her  family  and  friends, while  quarantined. 

About  150  farmers  within  10  miles  of  Golden 
111.,  have  telephones  installed,  and  by  means  of  the 
mutual-exchange  arrangement  between  the  Hous- 
ton Telephone  company  and  live  other  lines  center- 
ing in  tne  town  the  subscribers  are  in  connection 
with  all  the  towns  in  Adams,  Brown,  Schuyler  and 
Hancock  counties. 

The  following-named  directors  of  the  Telephone, 
Telegraph  and  Cable  Company  of  America  were 
recently  elected  at  a  meeting  of  the  company  in 
i\ew  iork  city:  J.  Lowber  VVelsh,  John  D.  Crim- 
mins,  Elverton  R.  Chapman,  Gen.  Samuel  Thomas, 
George  W.  Elkins,  Frank  M.  Riter,.  Randal  Mor- 
gan, John  C.  Bullitt,  Jeremiah  J.  Sullivan  and 
Morgan  W.  Ayres. 

The  Southern  lUinois  Independent  Telephone 
?ssociation  was  recently  organized  by  about  15  of 
the  larger  Independent  companies  in  that  section. 
.'Vn  effort  is  being  made  by  the  association  to  per- 
fect long-distance  connection  with  St,  Louis,  which 
would  give  to  Southern  Illinois  one  of  the  best 
telephonic  services  in  the  West.  The  formation 
of  the  association  has  been  of  much  service  to  that 
section,  giving  almost  complete  connection  for  the 
entire  territory. 

The  Queen  City  Telephone  company,  operating 
an  Independent  system  at  Charlotte,  N.  C,  has 
gone  into  the  hands  of  a  receiver.  The  com- 
pany's plant  is  worth  about  $50,000  and  will 
be  sold  on  March  iSth.  The  largest  creditors  are 
the  John  A.  Roebling's  Sons  company,  Trenton. 
N.  J.,  $2,300;  the  Sumpter  (S.  C.)  Telephone  com- 
pany, $1,200;  the  S.  B.  Alexander  Jr.,  Electrical 
company,  $1,500.  The  annual  receipts  of  the  com- 
pany are  about  $12,000.  Captain  J.  F.  Robertson 
is  the  receiver. 
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Wave  Transmission  over  Non-uniform 

Cables    and    Long-distance 

Air  Lines.' 

By  M.  I.  PupiN,  Ph.  D. 
Part  I. 
This  paper  describes  an  experimental  investiga- 
tion of  a  method  of  constructing  cables  and  long- 
distance air  lines  for  power  transmission  by  elec- 
trical waves,  particularly  for  long-distance  telephony 
and  telegraphy.  This  method  is  a  practical  appli- 
cation which  offers  an  experimental  test  of  the 
general  mathematical  theory  of  wave  propagation 
over  non-uniform  conductors.  The  paper  contains 
a  physical  explanation  of  this  mathematical  theory 
and  a  description  of  experimental  researches  bear- 
ing upon  it.  It  also  describes  an  experimental  veri- 
tication  of  long-distance  telephony  over  non-uni- 
iorm   cables. 

Physical  Theory  of  Electrical  Wave  Propagation 
OvjjR  Cables  and  Long-distance  Air  Lines 

Wave  Propagation  over  Uniform  Conductors. — 
Transmission  of  electrical  energy  over  conduct- 
ing wires  is  a  wave  transmission  when  the  distance 
between  the  transmitting  and  the  receiving  appa- 
ratus is  sutliciently  long  to  permit  the  aevclopinent 
ot  electrical  waves,  buch  a  transmission  exists  in 
long-distance  telegraphy  and  telephony,  it  does 
not  exist  to  any  practically  appreciable  extent  in 
ordinary  transmissions  of  electrical  power  by  alter- 
nating currents  over  distances  which  up  to  the 
present  time  have  been  bridged  over  by  electrical 
power-transmission  lines,  in  cases  of  wave  trans- 
mission consiaered  here  the  conductors  will  be 
called  wave  conductors.  The  circumstances  attend- 
ing wave  transmission  are  considerably  different 
from  those  attending  ordinary  electrical  transmis- 
sion, and  should  be  carefully  differentiated  from 
them.  In  ordinary  transmission  the  reactions  set 
up  in  the  receiving  apparatus  are  the  most  essential 
reactions  which  the  lorce  impressed  by  the  trans- 
mitting generator  has  to  overcome.  Ihe  reactions 
set  up  in  the  transmitting  line  itself  are  small  in 
comparison  to  it.  The  case  is  analogous  to  the 
transmission  of  power  from  the  piston  of  a  steam 
engine  to  a  motor  connected  to  the  engine  by  a 
short,  stiff  piston  rod.  The  reactions  bet  up  in 
the  piston  rod  itself  are  small  in  comparison  to 
the  reactions  which  the  motor  opposes  to  the  driv- 
ing pressure.  Hence,  neither  the  elastic  nor  the 
kinetic  reactions  of  the  piston  rod,  nor  tne  reactions 
due  to  internal  frictionai  resistances  in  the  rod  are 
seriously  thought  of  when  we  analyze  the  reactions 
attending  this  case  of  power  t^ansmi.^sion.  But 
consider  now  what  will  happen  if  wc  increase  the 
distance  between  the  piston  and  the  receiving  motor 
and  consequently  increase  the  length  of  the  piston 
rod.  We  can  no  longer  consider  the  rod  ab  a  per- 
fectly rigid  connection  between  the  driving  pressure 
of  the  piston  and  the  reactions  of  the  receiving 
motor.  The  rate  at  which  the  piston  delivers  en- 
ergy at  any  moment  is  not  equal  to  the  rate  at 
which  energy  is  delivered  at  the  receiving  motor 
at  that  moment.  There  is  a  lag  in  phase.  The 
energy  transmitted  is  first  stored  up  in  the  piston 
rod  and  then  delivered  from  the  rod  to  the  receiv- 
ing motor.  While  it  is  stored  up  in  the  rod  it 
exists  partly  as  kinetic  energy  of  the  moving  mass 
of  the  rod  and  partly  as  potential  energy,  due  to 
the  rod's  elastic  deformations.  The  process  of  trans- 
mission consists  in  successive  transformations  of 
the  kinetic  into  the  potential  energy  of  the  rod,  and 
vice  versa.  These  transformations  being  progres- 
sive, the- energy  is  propagated  along  the  rod,  and 
we  say  that  the  propagation  is  a  wave  propagation, 
in  order  to  state  in  a  single  word  that  the  pro- 
gressive motion  along  the  rod  is  a  periodic  one. 
Analogous  conditions  exist  when  electrical  energy 
is  transmitted  by  a  periodically  varying  electromo- 
tive force  acting  on  a  long  conductor.  The  trans- 
mission is  not  a  direct  one;  the  transmitted  energy 
is  first  stored  up  in  the  medium  surrounding  the 
transmission  line,  and  from  there  it  is  transferred 
to  the  receiving  apparatus.  While  it  is  stored  up 
in  the  medium  it  exists  there  partly  as  magnetic 
energy  stored  up  in  the  field  of  magnetic  flux 
and  partly  as  electrical  energy  stored  up  in  the 
field  of  electrical  flux.  The  process  of  propa- 
gation consists  in  the  progressive  transforma- 
tion of  the  magnetic  into  the  electrical  energy, 
and  vice  versa.  When  the  electromotive  force 
imprcbscd  by  the  transmitting  generator  is  a  pe- 
riodic one,  the  propagation  will  be  in  the  form 
of  electrical  waves.  The  expression  "electrical 
wave"  is  nothing  more  nor  less  than  a  brief  state- 
ment of  the  physical  fact  that  in  the  case  under 
consideration  the  energy  which  at  any  moment  is 
stored  up  in  the  medium  surrounding  the  trans- 
mission line  is  distributed  periodically  over  this  line. 
The  ciirrent  and  the  potential  also  vary  periodically. 
At  points  of  maximum  magnetic  energy  the  cur- 
rent is  maximum,  and  at  points  of  maximum  elec- 
trical energy  the  potential  is  maximum.  Roughly 
speaking,  points  of  maximum  current  are  points 
of  minimum  potential,   and   vice   versa. 

Wave  Length. — Consider  now  the  distance  be- 
tween any  two  consecutive  points  of  minimum  cur- 
rent or  minimum  potential.  This  distance  is  a  half 
wave  length.     Suppose  that  the  impressed  electro- 

I.  A  paper  read  at  the  seventeenih  general  meeting  of  the 
American  Institute  of  Electrical  Engineers.  Philadelphia,  May 
19  11)00,  Dr.  Pupin  is  professoi  of  mechanics  at  Columbia  Uni- 
versity, New  York.  His  method  of  using  inductance  coils  in 
long-distance  telephony  has  attracted  widespread  attention. 
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iiiuu\e  force  ib  a  simple  harmonic  of  frequency  600 
pcnous  per  second.  Say  that  we  lind  the  wave 
length  to  be  18  miles,  the  velocity  of  propagation 
will  be  lO.aoo  miles  per  second,  considerably  less 
tlian  tlie  velocity  of  propagation  of  light  through 
a  vacuum.  To  some  this  numerical  illustration  may 
seein  as  highly  improbable,  lor  we  are  accustomed 
to  hear  much  of  electricity  being  propagated  witn 
the  velocity  of  light.  But  it  should  be  remembered 
that  this  IS  true  under  certain  particular  conditions 
only.  Ihe  velocity  of  propagation  of  electrical 
waves  of  telephonic  frequencies  over  conducting 
wires  may  be  anything  from  the  velocity  ol  lignt 
down  to  a  few  inches,  or  even  less  than  an  inch,  per 
second,  depending  on  the  inductance  resistance  and 
capacity  01  the  line.  Ihe  smaller  the  velocity  ttie 
shorter,  of  course,  will  be  the  wave  length  for  a 
given  frequency,  ihe  wave  length,  as  will  be  seen 
presently,  plays  a  very  important  part  in  this  in- 
vestigation. It  is  considered  here  as  one  ot  the 
cbaracteristic  constants  ol  wave  propagation,  i  am 
not  aware  that  previous  investigators  ot  the  propa- 
gation ol  long  electrical  waves  have  devoted  any 
serious  attention   to  this  characteristic   constant. 

Attenuation  Constant. — ihere  still  remains  an- 
ottier  constant  which,  with  tne  wave  length,  com- 
pletely dehnes  electrical  wave  propagation,  it  is 
called  here  the  attenuation  constant,  io  bring  out 
Its  pnysicaf  meaning,  consider  two  consecutive  hau 
wave  lengths  at  any  moment,  ihe  one  nearest  to 
the  transmitting  apparatus  shall  be  denoted  by  A 
and  the  otlier  by  ii.  ihe  wave  energy  stored  up  111 
tne  medium  surrounding  /\.  is  greater  than  that 
stored  up  m  the  medium  surrounding  B.  iiencc 
wave  energy  is  gradually  dissipated  during  its  propa- 
gation from  the  transmitting  to  the  receiving  ap- 
paratus, and  therefore  the  amplitudes  of  both  cur- 
rent and  potential  become  smaller  as  the  energy 
progresses  along  the  transmission  hne.  i^et  U  be 
the  amplitude  of  the  current  at  the  transmitting 
end  and  U,  be  the  amplitude  at  a  distance  s,  then 
11  the  line  be  considered  inhmtely  long 

u 

where  e  is  the  base  of  Naperian  logarithms.  The 
constant  /3  is  called  here  tne  attenuation  constant. 
The  mathematical  expression  lor    p   is  well  known 

^  =  -yjy^  P  ^  Wi>-  >-''  +  1<°— P  l] 

where  L,  R,  C  are  the  inductance,  resistance  and  ca- 
pacity, respectively,  of  the  wave  conductor  per 
unit  length,  and  p  is  the  frequency  speed.  iViucn 
confusion  exists  in  the  minds  ol  physicists  as  to  the 
real  signihcance  ot  this  constant  and  as  to  the 
true  cause  of  current  attenuation,  it  is  usually 
stated  that  the  capacity  of  the  line,  acting  as  it  does 
somewhat  like  a  shunt,  is  the  cause  ol  all  the  trouble 
experienced  in  electrical  wave  transmission.  This 
statement  contains  a  small  part  ot  the  truth,  only, 
and  for  that  reason  may  and  actually  has  become 
misleading.  The  fact  that  a  conductor  possesses 
inductance  and  capacity  shows  that  the  medium  sur- 
rounding it  is  capable  of  storing  up  energy,  which, 
indeed,  is  a  blessing;  it  cannot  possibly  signify  that 
energy  propagated  along  it  will  be  dissipated;  and 
if  capacity  cannot  cause  a  loss  of  energy,  how  can 
it  possibly  cause  an  attenuation  of  current?  The 
dissipation  is  due  to  imperfect  conductivity  of  the 
wire,  and  to  that  alone.  Inductance  and  capacity 
regulate  it;   they  do  not  cause  it. 

Consider  now  the  manner  in  which  this  regulation 
is  effected.  The  dissipation  of  the  energy  transmitted 
occurs  at  the  time  when  it  is  stored  up  in  the 
medium  as  magnetic  energy;  for  if  the  medium  sur- 
rounding an  element  ds  of  the  transmission  wire 
contains  a  quantity  dW  of  magnetic  energy,  then 
a  current   x   must  flow  in  that  element  such   that 

d\V  =  ^  Lx-  ds 
Let  dll  be  the  rate  of  dissipation  in  that  element, 
then 

dll  =  K.v-ds 
Suppose    now    that    by    some    means    we    increase 
L  to  n-  L,   the  medium  surrounding  the  elements 
ds  will  store  up  the  same  amount  dW  of  magnetic 
energy  with  one  n""  of  the  current,  lor 
dW  =  V2  n,  L  (x/n)=  ds 
Let  dHi  be  the  rate  of  dissipation  in  this  case,  then 

dH,  =  R  (x,/n)=  ds  =  dH/n, 
It  follows,  therefore,  that  during  the  transmission 
of  a  given  quantity  of  energy  over  a  conducting 
wire  the  dissipation  will  be  diminished  by  increasing 
Ihe  inductance  of  the  wire,  for  if  the  wire  have  high 
inductance,  then  small  currents  are  required  to 
Iransmit  a  given  quantity  of  energy,  and  small  cur- 
rents incur  small  ohmic-resistance  losses. 

By  increasing  the  inductance  the  efficiency  of 
transmission  is  increased  just  as  effectively  as  by 
increasing  the  conductivity  of  the  transmission 
wire. 

Distortionless  Wave  Conductors. — Another  im- 
portant advantage  is  gained  by  increasing  the  in- 
ductance. The  expression  for  p  given  above  shows 
that  attenuation  depends  on  frequency;  it  increases 
with  it.  Hence,  in  telephonic  transmission  wher^' 
waves  of  complex  harmonic  frcfjuencies  are  propa- 
gated over  the  line,  there  will  be  distortion  of 
the  waves,  because  upper  harmonics  will  be  attenu- 
ated more  vigorously  than  the  lower  frequencies. 
This  results  in  a  distortion  of  speech,  which  is 
noticed  in  long-distance  telephonic  transmission  as 
defective  articulation.  Some  instructive  experi- 
ments bearing  upon  this  point  will  be  described 
presently.  High  inductance  obviates  this  diflRculty. 
To  illustrate — suppose  that  the  inductance  is  large 
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in  comparison  to  the  resistance,  the  expression  for 
/3     will  reduce  to 

S  =  R/a  V  ~C7h. 
It  IS  independent  of  the  frequency.  All  frequencies 
are  attenuated  alike,  so  that  high  inductance  not 
only  diminishes  attenuation,  but  also  renders  the 
circuit  distortionless.  Such  a  circuit  is  the  ideal 
circuit  for  telephonic  and  telegraphic  wave  trans- 
mission. 

IVIr.  Oliver  Heaviside  of  England,  to  whose  pro- 
found researches  most  of  the  existing  mathematical 
theory  of  electrical  wave  propagation  is  due,  was 
the  originator  and  most  ardent  advocate  of  wave 
conductors  of  high  inductance.  His  counsel  did  not 
seern  to  prevail  as  much  as  it  deserved,  certainly  not 
in  his  own  country.  I  trust  that  the  physical  view 
of  attenuation  described  above  in  the  terms  of  the 
dissipation  of  energy  which  is  transmitted  over 
the  wire  will  help  to  elucidate  Mr.  Heaviside's 
theory  of  high-inductance   wave   conductors. 

Wave  Propagation  over  Non-uniform  Conduct- 
ors.— But  Mr.  Heaviside's  proposition  to  employ 
wave  conductors  of  high  inductance  contained  a 
serious  difficulty  which  his  mathematical  theory 
was  not  capable  of  overcoming.  The  difficulty  is 
this:  How  can  a  wave  conductor  be  constructed 
so  as  to  have  a  high  inductance?  Ordinary  circuits 
can  be  endowed  by  as  much  inductance  as  may  be 
required  by  simply  introducing  a  coil  of  proper 
dimensions,  with  or  without  an  iron  core,  into  it. 
But  this  will  never  do  in  the  case  of  a  wave  con- 
ductor; for  a  coil  introduced  that  way  will  act  by 
reflection  as  a  barrier  to  electrical  waves.  Acting 
on  a  suggestion  made  by  Mr.  O.  Heaviside'  in 
1893.  wave-propagation  experiments  over  long-wave 
conductors  containing  a  certain  number  of  coils  in 
series  at  periodically  recurring  points  have  actually 
been  tried  by  telephone  engineers;  the  results  ob- 
tained have  invariably  proved  most  disappointing. 
I  shall  return  to  this  point  later  on,  in  connection 
with  the  description  of  experiments  given  further 
below.  Suffice  it  to  state  here  that  all  attempts 
to  increase  the  inductance  of  a  wave  conductor  by 
the  introduction  of  inductance  coils  at  periodically 
recurring  points  failed,  because  they  had  no  mathe- 
matical theory  to  guide  them,  so  as  to  avoid  the 
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difficulties  of  wave  reflection  by  inductance  coils 
introduced  that  way.  it  is  hardly  worth  while  to 
enter  here  into  a  discussion  of  the  many  other  at- 
tempts at  increasing  the  inductance  01  a  wave  con- 
ductor by  devices  which  had  neither  theory  nor 
experiment  to  recommend  them.  In  fact,  most  of 
them   were  absurd  on   the  face   of  it. 

The  first  mathematical  theory  dealing  with  wave 
propagation  over  conductors  ot  this  kind  was  pre- 
sented by  the  author  before  this  institute  on  March 
.^J,  1S99."  A  more  complete  theory  is  given  in 
the  second  part  of  this  paper.  The  main  features 
of  this  theory  are  extremely  simple  and  can  be 
explained  by  a  simple  mechanical  illustration.  Con- 
sider the  arrangement  of  Fig.  i.  A  tuning  fork 
has  its  handle  (C)  rigidly  fixed.  To  one  of  its 
prongs  is  attached  a  flexible,  inextensible  cord 
(.B  D).  One  terminal  of  the  cord  is  fixed  at  (.D). 
Let  the  fork  vibrate  steadily,  the  vibration  being 
maintained  electromagnetically  or  otherwise.  The 
motion  of  the  cord  will  be  a  wave  motion.  If  the 
frictionai  resistances  opposing  the  motion  of  the 
cord  are  negligibly  small,  the  wave  motion  will  be 
approximately  that  of  stationary  waves,  as  in  Fig. 
2.  The  direct  waves  coming  from  the  tuning  fork 
and  the  reflected  waves  coming  from  the  fixed  point 
(D)  will  have  nearly  equal  amplitudes,  and  by  their 
interference  form  approximately  stationary  waves. 
If,  however,  the  frictionai  resistances  are  not  neg- 
ligibly small,  then  there  will  be  dissipation  of  the 
propagated  wave  energy.  Hence  the  direct  and  the 
reflected  waves  will  not  have  equal  amplitudes,  and, 
therefore,  their  interference  will  not  result  in  sta- 
tionary waves.  The  attenuation  of  the  wave  is  rep- 
resented graphically  in  Fig.  3.  Experiments  will 
show  that,  other  things  being  equal,  increased 
density  of  the  string  will  diminish  attenuation,  be- 
cause a  larger  mass  requires  a  smaller  velocity  in 
order  to  store  up  a  given  quantity  of  kinetic  en- 
ergy, and  smaller  velocity  brings  with  it  a  smaller 
frictionai  loss.  This  is  a  striking  mechanical  illus- 
tration of  a  wave  conductor  of  high  inductance. 
It  should  be  observed  here  that  an  increase  of  the 
density   will    shorten    the  wave  length. 

Suppose  now  that  we  attach  a  weight,  say,  a  ball 
of  beeswax,  at  the  middle  point  of  the  string,  in 
order  to  increase  the  vibrating  mass.  This  weight 
will  become  a  source  of  reflections  and  less  wave 
energy  will  reach  the  point  (D)  than  before.  The 
efficiency  of  transmission  will  be  smaller  now  than 

1.  Heaviside,  O. — "Eiectromagaetic  Theory,"  vol.  i.,  p.  435. 

2.  Pupin.  M.  I. — "Propaealion  of  Long  Electrical  Waves," 
Transactions  A.  I.  E.  E.,  vol.  svi.,  p.  93,  1899. 
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before  the  weight  was  attached.  Subdivide  now 
the  beeswax  into  three  equal  parts  and  place  them 
at  three  equidistant  points  along  the  cord.  The 
efficiency  of  wave  transmission  will  be  better  now 
than  it  was  when  all  the  wax  was  concentrated  at 
a  single  point.  By  subdividing  still  further  the 
efficiency  will  be  still  more  improved;  but  a  point 
is  soon  reached  when  further  subdivision  produces 
an  inappreciable  improvement  only.  This  point  is 
reached  when  the  cord  thus  loaded  vibrates  very 
nearly  like  a  uniform  cord  of  the  same  mass,  ten- 
sion and  frictional  resistance.  Such  a  loaded  cord 
with    a    tuning-fork    attachment    is    represented    in 

Fig-   4.  .        .-  . 

If  an  increase  m  efficiency  of  wave  transmission 

over  a   cord   thus   loaded   is   to  be   obtained,   it   is 

evident  that  the  load  must  be  properly  subdivided 

and  the  fractional  parts  of  the  total  load  must  be 

placed   at   proper   distances    apart   along  the    cord, 

otherwise  the  detrimental  effects  due  to  reflections 

resulting  from  the  discontinuities   thus_  introduced 

will    more    than    neutralize    the    beneficial    efifects 

derived   from. the   increased  mass. 

The  problem  of  finding  the  proper  distance  at 
which  the  loads  should  be  placed  is  a  definite  math- 
ematical problem  of  analytical  mechanics,  but,  un- 
fortunately, it  was  never  solved.  Fig.  5  represents 
a  cord  carrying  loads  at  proper  distances  apart.  Ex- 
periments with  cords  of  this  kind  will  soon  convince 
one  that  the  distance  between  the  loads  should  be 
considerably  smaller  than  one-half  of  the  wavelength 
of  the  wave  which  is  to  be  transmitted.  So  that 
though  a  given  cord  maj'  be  properly  loaded  for 
some  wave  lengths  it  will  not  be  properly  loaded  for 
shorter  wave  lengths.  It  is  impossible  to  load  a 
cord  in  such  a  -way  as  to  make  it  equivalent  to  a 
uniform  cord  for  all  wave  lengths;  but  if  the  dis- 
tribution of  the  loads  satisfies  the  requirements  of 
a  given  wave  length,  it  will  also  satisfy  them  for 
all  longer  wave  lengths.  It  should  be  observed 
now  that  the  wave  length  which  is  considered  here 
is  not  the  wave  length  of  the  cord  without  the  loads, 
but  the  wave  length  which  the  frequency  under 
consideration  will  have  on  the  properly  loaded  cord, 
or,  what  is  the  same  thing,  on  a  uniform  cord  of 
the  same  mass,  tension  and  frictional  resistance  as 
the  loaded  cord.  This  point  is  of  fundamental  im- 
ptirtance.  for  the  wave  length  corresponding  to  a 
riven  frequency  "may.  and  generally  will  be,  much 
-horier  on  the  loaded  cord  than  on  the  cord  with- 
out the  loads. 

A   cord   of  this  kind  is  a  mechanical  analogy  to 
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an  electrical  wave  conductor.  The  mathematical 
law  in  accordance  with  which  such  a  cord  moves 
is  the  same  as  that  in  accordance  with  which  the 
electrical  current  is  distributed  over  the  wave 
conductor  under  the  action  of  similar  forces.  The 
reason  for  that  is  not  far  to  seek.  We  have  the 
same  reactions  in  both  cases,  viz:  Kinetic  or  mass 
reaction,  tensional  reaction  and  resistance  reaction 
in  the  case  of  the  cord;  eieccro-Kmetic  reaction, 
capacity  reaction  and  ohmic-resistance  reaction  in 
the  case  of  the  wave  conductor.  The  mathematical 
form  of  these  reactions  is  the  same  in  both  cases, 
hence  one  is  an  exact  analog^'  of  the  other. 

The  insertion  of  inductance  coils  at  periodically 
recurring  points  along  the  wave  conductor  produces 
the  same  effect  upon  electrical  wave  transmission 
as  the  distribution  of  the  small  loads  along  the 
stretched  cord  of  Fig.  4  produces  upon  mechanical 
wave  transmission  along  the  cord.  The  mathemat- 
ical theory  of  wave  propagation  over  non-uniform 
conductors  of  this  kind  is  given  in  another  paper. 
This  theory  is.  of  course,  at  the  same  time  the 
mathematical  theory  of  wave  propagation  over  a 
loaded  cord,  described  above.  The  main  object  of 
this  theor}^  is  to  find  an  answer  to  the  question:  Un- 
der what  conditions  are  non-uniform  conductors 
described  in  these  two  sections  equivalent  to  their 
corresponding  uniform  conductors?  The  answer 
which  the  mathematical  theory  gives  to  the  ques- 
tion just  proposed  is  definite.  To  formulate  it, 
introduce  here  a  convenient  technical  term.  Con- 
sider the  distance  between  two  consecutive  in- 
ductance points,  that  is,  the  points  at  ^yhich  the 
inductance  coils  are  introduced.  Denote  it  by  1. 
and  let  the  wave  length  which  is  to  be  transmitted 
be  k  .     Now  introduce  an  angle  6  such  that 

.^  /  2  -  =  1  /  A. 
The  angle  i!f  shall  be  called  the  angular  distance  be- 
tween the  inductance  points,  or  inductance  sources. 
The  angular  distance  2  ~  corresponds  to  the  wave 
length.  The  law  which  determines  the  degree  of 
equivalence  between  a  non-uniform  conductor  and 
its  corresponding  uniform  conductor  can  now  be 
stated  as  follows:  A  non-uniform  conductor  is  as 
nearly  .  equivalent  to  its  corresponding  uniform 
conductor  as  sin  41/2  i=;  to  1^/2. 

It  is  evident  that  li.  is  inversely  proportional  to 
the  wave  length."  so  that  for  a  given  distance  be- 
tween the  reactance  points  the  degree  of  equiva- 
lence diminishes  as  the  wave  length  diminishes.  If 
a  wave   of   complex   harmonic  frequency,    such   as 


occurs  in  telephony,  be  transmitted  over  a  non- 
uniform conductor,  then  the  action  of  the  con- 
ductor will  be  different  for  the  different  com- 
ponents of  this  complex  harmonic  wave.  If,  how- 
ever, the  non-uniform  conductor  acts  with  sufficient 
approximation  as  a  uniform  conductor  toward  the 
highest  important  frequency  of  this  complex  wave, 
then  its  approximation  to  a  uniform  conductor  will 
be  even  higher  for  the  lower  frequencies,  and  thus 
for  all  the  frequencies  of  the  wave.  A  numerical 
example  will  illustrate  this  point  more  clearly.  It 
is  well,  however,  to  state  more  fully  the  meaning 
of  the  expression  "equivalence  between  a  non-uni- 
form conductor  and  its  corresponding  uniform  con- 
ductor." All  that  we  can  predicate  of  a  wave  of 
a  given  frequency  is  that  it  has  a  certain  wave 
length  and  a  certain  attenuation  constant.  Hence, 
if  a  wave  of  given  frequency  has  the  same  wave 
length  and  the  same  attenuation  constant  on  a  non- 
uniform'conductor  as  it  has  on  the  corresponding 
uniform  conductor,  then  the  two  conductors  are 
equivalent  to  each  other.  If  these  two  quantities 
differ  by,  say,  three  per  cent.,  then  an  approximate 
equivalence   up  to  within   three  oer  cent,   exists. 

Consider  now  the  following  numerical  example: 
A  twin  conductor,  such  as  employed  for  telephone 
cables,  has  a  length  of  250  miles.  Let  its  constants 
have  the  following  values  per  mile: 

Inductance  =  o. 

Resistance  =   g  ohms. 

Mutual   capacity   :=    .074  microfarad. 

According  to  the  high  but  definite  standard  which 
the  New  York  Telephone  company  employs,  the 
limiting  distance  of.  telephony  over  such  a  cable  is 
39  miles.  According  to  the  lower  standard  which 
is  maintained  in  long-distance-telephone  work,  the 
limit  would  be  78  miles.  The  results  obtained  by 
me  experimentally  seem  to  verify  these  figures.  I 
find  that  at  a  distance  of  100  miles  telephony  over 
such  a  cable  is  very  poor,  in  fact,  impracticable, 
and  at  a  distance  of  125  miles  impossible.  It  is 
proposed  now  to  decrease  attenuation  and  distor- 
tion over  such  a  cable  by  the  insertion  of  inductance 
coils  at  periodically  recurring  points.  The  attenua- 
tion constant  p    in  this  case  is  given  by  the  formula 

^^V  L 
Say  that  it  is  required  to  have  $  =  .015.  Assume 
that  the  introduction  of  the  inductance  coils  adds 
nine  ohms  per  mile,  so  that  R  =  eight  ohms. 
These  values  of  R  and  C  require  L  =  .056  henry. 
The  attenuation   factor  at  a  distance   of  250  miles 


would     be     e-250  P 


(roughly).      That     is. 


2V2  per  cent,  of  the  current  leaving  the  trans- 
mitting end  will  reach  the  receiving  end.  This  is 
quite  sufficient  for  telephonic  purposes;  but  it 
should  be  observed  that  better  efficiency  of  trans- 
mission could  be  obtained  by  making  L  larger. 
Notice  now  that  the  attenuation  factor  for  this  cable 
without  the  coils  would  be,  for  a  frequency  of  600 


periods  per  second,  roughly. 


-;  that  is,  with 


25  X  10* 

a  given  initial  current,  the  current  at  the  receiving 
end  would  be  6,000  times  larger  with  the  coils  than 
without  them. 

The  next  step  is  to  find  the  wave  length  for  the 
highest  important  frequency  in  telephony  over  a 
uniform  wave  conductor  having  L  =  .056  henry, 
R  ^  18  ohms,  C  =  .074  microfarad.  The  best 
telephone  practice  assumes  that  750  periods  per 
second  is  the  highest  frequency  of  any  importance. 
The  wave  length  corresponding  to  this  frequency 
over  a  uniform  conductor  of  this  description  is  ob- 
tained from  the  formula, 

146  miles, 


Pi/  2  L  C 
approximately. 

Suppose  now  that  at  each  mile  we  place  a  coil  of 
inductance  L  =  .056  henry  and  a  resistance  R  = 
nine  ohms.  The  angular  distance  >p  for  frequency 
750  periods  per  second  of  the  non-uniform  con- 
ductor thus  obtained  will  be  2-/14.6.  The  degree 
of  equivalence  of  this  non-uniform  conductor  to  its 
corresponding,  uniform  conductor  is  measured  by 
the  degree  of  equivalence  of  sin  ~  /14.6  and  ~  /14.6. 
Now  sin  ~  /14.6  difTers  from  ~  /14.6  by  less  than 
one  per  cent,  of  t-he  value  of  ~  /14.6;  hence  for  a  fre- 
quency of  750  periods  per  second  the  wave  length 
and  the  attenuation  constant  on  the  non-uniform 
conductor  will  differ  from  the  wave  length  and  at- 
tenuation constant  on  the  corresponding  uniform 
conductor  by  less  than  one  per  cent,  of  the  values 
of  these  constants.  Such  a  difference  cannot  be 
detected  by  any  of  the  experimental  methods  which 
are  at  present  available  for  investigating  wave  prop- 
agation. In  telephonic  trarrsmission  the  ear  could 
not  detect  it.  For  lower  frequencies  the  differences 
will  be  even  considerably  smaller.  Hence,  the  non- 
uniform conductor  thus  obtained  will  represent  a 
uniform,  non-attenuating,  distortionless  conductor 
for  telephonic  transmission. 

It  should  be  obsen,'ed  here  that  in  the  case  of  a 
submarine  cable  of,  say,  2.000  miles,  the  attenuation 
constant  should  be  much  smaller  than  the  value  of 
p  given  above,  in  order  to  have  a  sufficiently  small 
attenuation  factor.  Now  the  capacity  per  mile  of  a 
submarine  cable  is  about  four  times  as  large  as  the 
capacity  of  the  telephone  cable  just  described. 
Hence,  both  on  account  of  the  long  distance  and 
also  on  account  of  the  much-increased  capacity,  the 
inductance  per  mile  will  have  to  be  much  larger 
than  in  the  case  just  discussed.     But  high  inductance 


and  large  capacity  will  give  a  very  short  wave 
length.  For  instance,  if  in  the  case  of  the  sub- 
marine cable  having  six  times,  the  capacity  we 
employ  an  inductance  six  times  as  large  as  in  the 
case  of  the  telephone  cable,  we  shall  obtain  for  the 
frequency  of  750  periods  per  second  a  wave  length 
of  only  14.6  -^  6  ^  2.43  miles.  Hence,  since  the  in- 
ductance coils  will  have  to  be  placed  apart  at  one- 
sixth  of  the  distance  employed  in  the  case  of  the 
telephone  cable,  the  distance  between  them  will  be 
about  880  feet.  The  distance  between  the  inductance 
coils  depends  entirely  on  the  circumstances  of  each 
particular  case.  But  in  all  cases  the  rule  given 
above  contains  the  necessary  and  sufficient  direc- 
tions. 

[To  be  co?itinjied.'\ 


Star  Paint  Pump  for  Power  Houses. 

Among  the  devices  used  in  whitewashing  and 
painting  by  machinery  that  are  worthy  of  attention 
is  the  machine  manufactured  by  the  Star  Brass 
Works  of  Chicago  and  shown  in  the  accompanying 
illustration.  Whitewashing  in  the  old  way,  with  a 
brush,  has  a  great  many  drawbacks,  chief  among 
which  is  the  expense,  while  whitewashing  and  paint- 
ing by  machinery  not  only  overcomes  the  majority 
of  the  former  drawbacks,  but  cuts  the  expense  of 
applying  more  than  75  per  cent.  The  m.achine  is 
■  especially   applicable    for  use    in   whitewashing  and 
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painting   large   surfaces,   such    as  the    walls   of  car 
barns,    power   stations,    etc. 

Two  men,  with  the  Star  machine,  it  is  said,  can 
do  as  much  work  in  one  day  as  25  can  do  with 
brushes.  With  the  machine  the  operator  is  en- 
abled to  fill  up  all  cracks  and  crevices  completely, 
which  it  is  almost  impossible  to  do  with  a  brush.  In 
the  manufacture  of  the  machine  the  Star  Brass 
Works  have  produced  a  pump  with  few  turns,  while 
a  high  grade  of  construction  and  the  use  of  the 
best  material  have  been  adopted  throughout.^  The 
barrel  of  the  pump  is  made  of  brass  and  will  not 
corrode  from  the  whitewash.  Each  machine*  is 
thoroughly  tested  before  leaving  the  factory, 
thereby  enabling  the  makers  to  guarantee  them. 
All  duplicate  parts  of  the  machine  can  be  had  at 
the  Star  Works  factor}'. 


Electric  Railway  in  Jamaica,  W.  I, 

F.  L.  Wanklyn,  general  manager  and  chief  engi- 
neer of  the  Montreal  electric  street  railway,  has 
returned  from  his  recent  trip  to  Jamaica,  West 
Indies.  His  visit  to  that  island  was  for  the  purpose 
of  inspecting  the  property  of  the  West  India  Elec- 
tric company,  he  being  chairman  of  the  board  of 
construction.  The  company  has  now,  he  says,  23 
miles  of  electric  road  in  operation,  and  the  whole 
system  is  in  excellent  condition.  In  respect  to  the 
roadbed,  Mr.  Wanklyn  states  that  he  has  never 
seen  anything  better,  for  all  the  experience  derived 
in  building  other  roads  in  Canada  and  the  United 
States  came  into  play  while  the  Kingston  (Jamaica) 
road  was  being  built,  and  the  result  has  been  most 
satisfactory.  Besides  the  laying  of  rails  in  the  city 
of  Kingston,  one  line  has  been  built  northward,  six 
miles  long,  another  six  miles  to  the  eastward,  while 
the  third  section,  extending  a  like  distance  to  the 
northeast,  has  also  been  laid,  and  the  whole  road  has 
become  most  popular  with  the  people.  The  cars 
are  all  open  and  the  traffic  is  continually  on  the 
increase.  Steel  ties  are  used,  as  the  wooden  ties 
are  quickly  destroyed  by  the  ants.  Almost  all  the 
labor  employed  is  colored,  the  conductors  and 
motormen  doing  good  work. 


The  Chicago  and  Western  Railway  company  has 
been  incorporated,  to  build  a  road  from  Chicago 
to  Aurora.  111.  The  capital  is  $10,000  and  the  in- 
corporators are  G.  M.  O'Connell.  George  Gillette. 
F.  W.  Lans.  F.  A.  Well  and  J.  T.  Cordial  all  of 
Chicago. 
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Church  Expansion  and  Anchor  Bolts. 

A  line  of  expansion  bolts  and  anchor  bolts  lor  use 
in  masonry  and  brick  construction  is  being  manu- 
factured by  Isaac  Church  of  Toledo.  Ohio,  that 
possess  many  valuable  points.  The  expansion-case, 
syuare-head  bolt  is  illustrated  in  Fig.  i  of  the  ac- 
companying pictures,  while  Fig.  2  shows  a  sectional 
view  of  the  same  bolt.  The  manufacturer  asserts 
that  the  guide  of  the  bolt  to  the  nut  is  perfect  and 
that  it  never  misses  connection  or  causes  delay  by 
failing  to  enter  the  nut  and  catch  the  thread.  The 
case  is  designed  to  re-enforce  the  nut,  and  the 
contact  of  the  case  with  the  sides  of  the  hole  in 
the  brick  or  stone  re-enforces  the  case,  thereby  add- 
ing strength   to  the  whole  method  of   fastening. 

The  simplicity  of  construction  and  manner  of  ap- 
plying are  said  to  be  characteristic  features  of  the 
bolt.  All  that  is  required  to  apply  the  bolt  to  use 
is  a  hole  in  the  brick  or  stone  work,  a  little  larger 
than  the  outside  of  the  case,  so  that  the  case  con- 
taining the  nut  may  be  inserted  tlierein.  The  work 
to  be  fastened  is  then  put  in  place,  the  bolt  put 
through  the  w'ork  into  the  case,  and  then  turned 
the  same  as  in  ordinary  cap  screws  until  the  desired 
tension  is  acquired.  The  work  can  be  taken  down 
and  the  case  and  nut  removed  by  slacking  the  bolt 
and  tlriving  the  nut  back  to  the  bottom  of  the  case ; 
the  bolt  is  then  removed  and  the  case  hooked  out, 
which  can  be  easily  done  when  the  nut  is  at  the 
bottom  of  the  case.  This  method  of  fastening  does 
away  w'ith  the  use  of  lead,  brimstone,  cement  and 
wood  plugging.  The  manufacturer  says  that  the 
value  of  time  saved  will  pay  for  the  improved 
method,  to  say  nothing  about  the  more  perfect 
fastening.  It  can  be  used  in  all  kinds  of  weather, 
and  in  all  positions,  where  lead,  brimstone  and  ce- 
ment cannot — that  is.  in   overhead   fastenings. 

.Among  other  varieties  of  expansion  bolts  made 
by  Mr.  Church  is  a  double-end,  square-head  bolt,  in 
which  both  ends  of  the  expansion  case  arc  expanded 
with  an  equal  amount  of  force.  The  expanding 
case  being  the  same  diameter  as  the  body  of  the 
bolt,  the  user  is  enabled  to  bore  the  hole  for  the 
bolt  after  the  work  is  in   place.     This  is  desirable 
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New  York  Noces. 

New  York,  February  16. — The  first  step  has 
been  taken  toward  obtaining  the  sanction  of  the 
municipal  authorities  for  the  construction  of  the 
Brooklyn  extension  of  the  rapid-transit  subway. 
Controller  Coler  and  the  Rapid  Transit  Commis- 
sioners appeared  before  the  council  this  week  to 
advocate  the  extension.  The  cost  is  placed  at 
about  $S,ooo,ooo. 

The  sub-contractors  on  the  section  of  the  rapid- 
transit  tunnel  in  Lenox  avenue  between  One- 
hundred-and-thirteenth  and  One-hundrcd-and-four- 
teenth  streets  encountered  a  stream  of  fresh  run- 
ning water  several  days  ago,  which  temporarily 
stopped  work  on  the  section.  The  first  pump 
available  was  one  of  a  capacity  of  250  gallons  a 
ininute,  and  this  was  run  for  a  week  without  caus- 
ing any  appreciable  diminution  of  the  volume  of 
water  in  the  excavation,  Theil  a  larger  pump  was 
obtained,  taking  out  about  850,000  gallons  a  day, 
and  now  much  difficulty  is  experienced  in  dispos- 
ing of  the  water  delivered  by  the  pump.  It  will 
probably  be  neces.sary  to  build  a  sewer  under  the 
tunnel  tracks  to  connect  with  the  One-hundred- 
and-tenth  street  sewer.  This  expense  will  probably 
not  be  borne  by  the   contractors. 

An  arrangement  has  been  made  between  the 
Rapid  Transit  Commission  and  the  Fire  Depart- 
ment whereby  a  certain  number  of  fire  badges  will 
be  issued  to  those  in  charge  of  rapid-transit  work, 
so  that  in  case  of  fire  along  the  line  of  the  subway 
there  may  be  no  clash  between  the  two  departments. 
.\t  the  New  York  Institution  for  the  Instruc- 
tion of  the  Deaf  and  Dumb  successful  use  has 
been  made  of  the  andiphone  invented  by  M.  R. 
Hutchison,  a  native  of  Mobile,  Ala.  This  instru- 
ment was  described  in  the  Western  Electrician  of 
May  6,  1899,  and  is  being  exploited  by  the  .4kou- 
phone  company  of  New  York.  By  its  use  persons 
who  have  been   totally  deaf  since  birth  have  been 
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liigh  official  of  the  former  company. 

It  is  stated  that  a  syndicate  headed  by  Albert 
and  Tom  L.  Johnson  of  Cleveland  has  purchased 
the  right-of-way  for  a  trolley  line  from  New  York 
to  Philadelphia,  and  that  it  expects  to  have  cars 
runnmg  by  the  middle  of  summer.  It  is  said  the 
syndicate  is  sole  owner  of  the  Philadelphia  and 
Bristol  Railway  company  and  the  Philadelphia  and 
New  Jersey  Railroad  company,  familiarly  known  as 
the  Shaw  company.  It  is  also  said  to  control  the 
Princeton  extension,  and  to  have  secured  the  Dela- 
ware  Bridge   terminals. 

The  Yonkers  and  White  Plains  Railroad  com- 
pany has  been  incorporated,  with  a  capital  stock 
of  $50,000,  to  construct  and  operate  a  street  sur- 
face-railroad line  from  Yonkers  to  White  Plains. 
The  directors  are  Freeman  H.  Merrett  and  W  Jay 
Wilson  of  White  Plains,  R.  J.  Bellew  B  B  Rilev 
H.  D.  Lent.  W.  J.  Fisher,  H.  C.  Mer'rett  and  J.  E.' 
Lattimer  of  Tuckahoe,  and  Charles  Husenberry  of 
Yonkers. M.  L.   G. 

Canadian  Intelligence. 

Ottawa.  Ont.,  February  16.— The  Niagara  Falls, 
Wesley  Park  and  Clifton  Tramway  company  has 
appointed  a  committee  to  arrange  for  "the  construc- 
tion of  the  road.  The  plan  is  to  establish  a  belt 
Ime,  runnmg  m  connection  with  the  Niagara  Falls 
Park   and   River   railway. 

The  Stave  Lake  Power  company  of  British  Co- 
lumbia is  negotiating  with  a  view  to  securing  privi- 
leges for  the  installation  of  poles  and  wires.     The 
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Fig.  I.     General  View  of  Expansion  Bolt 


in  fastening  door-jainbs  to  brickwork  and  many 
other  cases  where  it  is  not  convenient  to  take 
down  the  work  after  it  is  fitted  in  pl^ce.  and  it 
does  not  reqnire  as  large  a  hole  in  the  brickwork. 
The  duplex  bolt  is  used  in  the  construction  of  power 
houses,  public  buildings,  vault  work,  and  for  any 
fastening  which  is  desired  to  be  fastened  so  that 
it    cannot   be    removed   when    once    in   place. 

The  Church  anchor  bolt,  sometimes  called  a 
toggle  bolt,  shown  in  Fig.  3,  is  used  in  fastening 
any  kind  of  materials  or  fixtures  to  hollow-tile 
arches  or  partitions  in  fireproof  buildings.  The 
method  of  applying  is  to  take  any  sharp-pointed 
tool  of  steel  or  a  nail-set.  and  punch  a  hole  through 
the  tile,  which  is  easily  done.  The  bolt  is  then  put 
through  the  article  to  be  fastened  and  the  screw 
entered  into  the  ball  nut  in  the  anchor  head,  just 
enough  to  allow  the  head  to  swing  parallel  with  the 
bolt.  Inserting  it  in  the  hole  when  the  head  has 
passed  through  into  the  hollow  space  in  the  tile. 
Ihc  head  will  fall  to  a  position  at  right  angles  with 
the  bolt,  and  form  an  anchor:  the  work  is  then  held 
with  the  head  againi^t  the  tile  to  prevent  the  head 
from  turning,  and  the  bolt  screwed  up.  the  screw 
passing  through  the  head,  as  shown  in  Fig.  3.  The 
fastening  is  then  complete.  There  are  many  other 
places  where  this  bolt  can  be  used  which  will  readily 
suggest  themselves  to  the  mechanic. 


FiG.  2.     Sectiooal  View  of  Expansion  Bolt. 
CHURCH    EXPANSION    AND    ANCHOR    BOLTS. 


Fig.  3.     Anchor  Bolt. 


TRIFLING   TECHNICALITIES. 

A  little  New  England  boy,  noting  the  green-glass 
insulators  on  the  telegraph  poles,  asked:  "Papa, 
are  those  glass  bottles  on  the  poles  what  the  ink  is 
in  that  writes  the  telegraph  messages?" 

At  the  automobile  establishments  some  funny 
things  happen.  The  other  day  a  man.  who  did  not 
look  like  a  farmer,  surveyed  the  sample  exhibited  in 
a  New  York  store,  read  its  name  and  then  asked  in 
a  confidential  tone:  "Say,  where  is  the  difTerence 
between  this  and  the  horseless  carriages  I've  read 
about?     Is  this  an  improvement?" 

This  is  an  extract  frorh  an  advertisement  in  a 
Chicago  daily  paper:  "A  pain  is  never  without  a 
cause,  and  the  cause  is  usually  serious.  Do  you 
want  Dr.  Blank  to  tell  you  what  it  is?  Then  come 
to-day.  He  will  light  up  the  inside  of  your  body 
with  the  wonderful  X-ray  and  tell  you  what  the 
trouble  is.  With  this  powerful  and  mysterious  light 
he  can  see,  and  with  his  scientific  remedies  he  can 
cure  your  ailment." 


An  electric  line  is  proposed  from  Union  to  Glenn 
Springs.  S.  C,  to  connect  with  the  Glenn  Springs 
railroad  and  Charleston  and  Western  Carolina 
railway.  The  line  is  to  do  a  considerable  freight 
business. 


enabled  not  only  to  hear,  but  also  have  been 
taught  to  articulate  after  hearing  their  own  voices. 
It  is  said  that  Mr.  Hutchison  has  experimented 
upon  4,000  deaf  mutes  in  several  institutions,  and 
has  failed  to  find  a  single  case  where  he  has  been 
unable  to  convey  the  sound  of  spoken  words  in 
some   degree. 

The  report  of  the  Metropolitan  Street  Railway 
company  for  the  quarter  ended  December  31.  1900, 
showed  gross  earnings  of  $3,635,930.  an  increase  of 
$70,250;  operating  expenses.  $1,699,640,  a  decrease 
of  $58,370;  net  earnings  of  $1,936,290,  a  gain  of 
$128,620,  and  a  balance  of  $947,910,  a  gain  of  $36,- 
390.  The  total  surplus  to  credit  of  profit  and  loss 
was  $2,081,131.  The  Third  Avenue  road  reported 
gross  earnings,  $551,735;  operating  expenses,  $327,- 
508;  net  earnings.  $224,227;  other  income,  $5,893; 
total  income,  $230,120;  fixed  charges.  $440,824;  defi- 
cit, $210,704;  deficit  previous  quarter,  $150,867;  total 
deficit.  $718,388. 

A  motorman  has  sued  the  Bergen  County  Trac- 
tion company  for  $20,000  for  the  loss  of  two  toes 
about  three  years  ago.  In  the  course  of  the  trial 
in  the  Supreme  Court  of  Hudson  County  a  fully 
equipped  trolley  line  in  miniature  was  erected  on 
the  counsel's  table  in  the  court  room.  The  cars 
were  operated  electrically  and  a  complete  block- 
signal  system  installed  together  with  some  minia- 
ture trees,  to  show  how  one  of  the  latter  might 
be  blown  against  the  signal  tower  and  turn  a 
signal  set  for  "stop"  to  make  it  read  "go  ahead." 

The  Automobile  Club  of  America'  has  issued  a 
challenge  to  the  world  for  a  race  from  New  York 
to  Buffalo  about  the  first  of  September.  Prizes 
amounting  to  $5,000  will  be  offered.  The  maximum 
speed  allowed  will  be  15  miles  an  hour,  and  the 
minimum,  six  miles  an  hour,  as  the  race  is  in- 
tended to  be  a  contest  of  endurance  rather  than 
of  speed.  The  route  will  probably  be  through 
.'\lbany,  and  will  be  about  450  miles  in  length.  At 
Buffalo  a  100-mile  race  will  be  held  over  a  course 
including  some  of  the  best  streets,  and  in  this 
race  the  speed  will  be  unlimited.  The  club  is  now 
installed  in  its  new  quarters  at  Fifty-eighth  street 
and  Fifth  avenue,  and  has  a  membership  of  over 
300. 

A  wealthy  New  .York  grocer,  who  has  become 
an  automobilist.  owns  a  favorite  pair  of  horses  to 
which  he  is  very  much  attached.  As  they  are 
getting  too  old  to  do  hard  service  he  drives  them 
to  his  automobile,  using  the  power  furnished  by  the 
latter  on  hills  and  rough  roads,  and  allowing  the 
team  to  do  the  work  where  the  traveling  is  not 
hard. 

It  was  reported  in  Wall  street  this  week  that 
the  Postal  Telegraph-cable  company  was  about  to 
acquire  the  Western  Union  Telegraph  company  by 
the  issuance  of  bonds  to  guarantee  the  stock  of 
the  latter.     The  rumor  was,  however,  denied  by  a 


company  agrees  to  expend  $400,000  in  building 
dams,  power  houses  and  other  works,  and  in  trans- 
mitting power   from    Stave    Lake   to   Vancouver. 

The  annual  meeting  of  the  Cataract  Power  com- 
pany of  Hamilton,  Ont.,  was  held  on  February  nth. 
The  gross  receipts  of  the  company,  including  those 
from  the  electric  street  railway,  the  Hamilton  and 
Dundas  railway  and  the  Radial  railway,  have  been 
$421,311.  After  payment  of  operating  expenses,  in- 
terest on  bonds,  franchise,  taxes,  etc.,  as  well  as 
two  dividends  on  the  preferential  cumulative  stock, 
a  balance  of  $29,689  remained  to  the  credit  of  profit 
and  loss.  Hon.  J.  M.  Gibson  is  president, .  John 
Moodie,  treasurer,  and  John  Patterson,  secretary. 
Hon.  Mr.  Mulock,  postmaster-general  of  Canada, 
has  given  notice  of  a  bill  to  amend  the  Pacific  cable 
act.  passed  at  the  last  session  of  the  Dominion 
Parliament.  This  bill  is  for  the  purpose  of  ar- 
ranging Canada's  share  of  the  financial  obligations 
for  the  construction  of  the  cable.  Fears  are  enter- 
tained, in  some  quarters,  that  some  of  the  Aus- 
tralian governments  maj'  succeed  in  their  efforts 
to  make  connection  with  the  Eastern  Extension 
cable,  and.  in  that  way,  alter  the  basis  of  the  whole 
Pacific  cable  scheme.  The  Eastern  Extension  has 
been  all  along  standing  in  the  way  of  the  speedy 
carrying  out  of  the  all-British  Pacific  cable  project, 
although  the  Canadian  government  has  been  using 
its  strongest  efforts  to  counteract  this. 

Mr.  Wanklyn.  general  manager  of  the  Montreal 
street  railway,  states  that  by  the  end  of  next  May 
the  company  will  have  ready  25  new  double-truck, 
open  cars,  which  will  seat  '6s  people.  He  expects 
that  the  full  complement  of  these  cars  for  next 
summer's  work  will  reach  320  cars.  He  also  stated 
that  besides  preparing  for  5.000  additional  horse- 
Dower  from  Chambly.  the  company  would  ha^-e 
two  new  steam  units  of  1.500  horsepower  each. 
One  of  these  units  is  being  made  in  Philadelphia. 
Pa. 

There  is  a  keen  conflict  going  on  just  now  in 
Toronto  street-railway  circles  regarding  the  pro- 
posed enlargement  of  the  system  to  provide  radial 
railways  for  the  districts  around  that  city.  William 
Mackenzie  is  said  to  be  strongly  in  favor  of  the 
expansion  policy,  while  James  Ross  of  Montreal, 
who  is  said  to  hold  a  controlling  interest,  is  leading 
the  opposition.  The  Metropolitan  electric-railway 
purchase  has  been  hanging  fire  for  some  time  be- 
cause of  this  division   of  opinion. 

For  the  past  few  weeks  a  deal  has  been  going 
on  at  St.  Catherines,  Ont..  which  means  the  con- 
solidation of  the  electric-power  and  light-generat- 
ing establishments  of  the  city,  and  ultimately  plac- 
insT  them  in  the  control  of  the  Cataract  Power 
company  of  Hamilton,  Ont.  John  Knox,  repre- 
sentative of  the  Lincoln  Liffht  and  Power  company, 
a  newly  organized  corporation  and  connected  with 
the    Cataract    company,    has    purchased   the    Cooke 
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&  Sons  electric-power  and  lighting  plant  at  St. 
Catherines.  For  some  time  the  negotiations  have 
been  going  on  between  the  St.  Catherines  Electric 
Light  company  and  Thomas  Nihan  of  the  same 
city.  When  this  transaction  is  closed  it  is  under- 
stood that  the  two  powers  will  go  under  one  man- 
agement. Mr.  Nihan  is  also  mentioned  as  the 
purchaser  of  the  St.  Catherines,  Marritton  and 
Thorold  electric  street  railway.  The  activity  in 
electric-power  circles  is  probably  owing  to  the  fact 
that  the  lighting  contract  for  the  city  must  be  re- 
newed ne-xt  fall  and  there  will  be  a  big  fight  for 
the  new  contract. 

The  first  power  at  Shawinigan  Falls,  Que.,  was 
turned  on  February  7th,  and  the  town,  which  two 
years  ago  did  not  exist,  but  now  has  a  population 
of  over  3,000  persons,  was  lighted  by  electricity. 
The  initial  use  of  electricity  at  Shawinigan  is  nota- 
ble in  that  the  development  of  power  from  water 
there,  with  the  exception  of  Niagara  Falls,  offers 
more  scope  than  at  any  other  point  in  the 
world.  The  company  has  completed  the  hydraulic 
development  of  75,000  horsepower,  which  is  about 
25,000  more  than  has  as  yet  been  developed  at  Niag- 
ara. An  electrical  installation  for  10,000  horse- 
power is  being  put  in  place  from  which  the  com- 
pany proposes  to  take  its  stipply  for  the  city  of 
Montreal.  A.    V.   W. 

Southern  Developments. 

Charlotte,  N.  C,  February  16. — J.  S.  Carr  of  Dur- 
ham, N.  C,  and  Samuel  Register  of  Richmond, 
Va.,'are  interested  in  the  Durham  Traction  com- 
pany, recently  incorporated.  Work  will  begin  withm 
six  months. 

The  difference  between  the  City  of  Augusta,  Ga., 
and  the  electric-railway  company  over  an  effort  to 
repeal  an  ordinance  relieving  the  latter  from  repair- 
ing and  repaying  the  parts  of  the  streets  occupied 
by  its  tracks  has  been  compromised.  The  company 
w'ill  pay  the  city  a  tax  of  $1,666  for  the  use  of  the 
streets  annually. 

The  City  Council  of  Greenville,  S.  C,  has  refused 
to  turn  over  a  bond  of  $3,000  to  the  electric-railway 
company  because  the  company  has  fallen  short  by 
36S  feet  of  completing  the  five  miles  of  track  guar- 
anteed by  January  15th.  The  matter  will  come  up 
at  a  subsequent   meeting  of   the    council. 

On  February  4th  the  Richmond  (Va.)  Traction 
company,  after  receiving  authority  from  the  city 
engineer,  tore  up  certain  tracks  belonging  to  the 
Richmond  Passenger  and  Power  company.  The 
latter  company  took  out  an  injunction,  stopping  the 
work  and  causing  the  track  to  be  replaced. 

It  is  stated  that  the  Cape  Fear  Power  company 
has  succeeded  in  getting  upon  a  firm  financial  basis 
and  in  the  near  future  will  be  enabled  to  furnish 
power  from  the  Buckhorn  Falls,  on  Cape  Fear 
River,  near  Fayetteville,  N.  C.  W.  M.  Morgan  is 
one  of  the  promoters. 

The  House  of  Representatives  of  South  Carolina 
has  passed  a  bill  allowing  the  Twin  City  Power 
company  the  right  to  build  a  dam  across  the  Sa- 
vannah River,  near  Parksville,  in  Edgefield  County. 
This  company  was  incorporated  July  31st  with  a 
capital  01  $1,000,000,  by  Samuel  Saylor  of  New 
York  and  others.  They  propose  to  develop  elec- 
tric power.  Congress  has  given  the  company  leave 
to  erect  the  dam,  provided  it  does  not  interfere 
with  navigation  and  fisheries. 

The  Hampton  Roads  Railway  and  Electric  com- 
pany has  begun  laying  tracks  at  Newport  News, 
Va.  The  sN'Stem  will  include  Newport  News  and 
reach  Old  Point  Comfort  and  Hampton. 

A  petition  has  been  filed  in  the  Superior  Court 
in  Atlanta,  Ga.,  by  the  Georgia  Electric  Light 
conipan}-,  seeking  certain  amendments  to  its  char- 
ter. One  section  asks  for  pow-er  to  increase  the 
capital  stock  to  a  sum  not  exceeding  $2,000,000. 
The  privilege  is  also  asked  of  reducing  the  capital 
stock  bj'  the  redemption  of  the  preferred  stock 
or  otherwise,  provided  it  is  not  reduced  below 
$1,000,000. 

The  House  committee  of  North  Carolina  has 
reported  favorably  on  bills  to  charter  the  Yadkin 
Falls  Electric  company  and  a  company  to  build  the 
proposed  electric  railway  betw*een  Weaverville  and 
Asheville,   N.    C.  L. 

Northwestern  Notations. 

Minneapolis,  February  16. — The  Moscow  (Idaho) 
Electric  Light  and  Power  company  contemplates 
stringing  a  heavy  transmission  wire  to  Pullman, 
Wash.,  to  furnish  that  place  with  light  and  power. 

The  electric-light  company  of  Decorah,  Iowa, 
contemplates  putting  in  a  storage  battery  to  fur- 
nish light  for  those  who  desire  it  after  midnight. 
The  demand  is  so  limited  that  it  would  not  pay 
to   operate   the  plant. 

The  health  commissioner  of  St.  Paul  has  notified 
the  superintendent  of  the  street-railway  company 
that  the  street  cars  must  be  kept  in  a  sanitary  con- 
dition and  that  they  must  be  aired  at  the  end  of 
each  trip. 

Charles  Jorgenson  will  install  a  private  electric- 
light  plant  for  the 'Hotel  Albert  at  Albert  Lea, 
Minn. 

The  Electric  Light  and  Power  company  of  Osh- 
kosh.  Wis.,  has  made  a  reduction  of  35  per  cent, 
in  the  charge  for  lighting  public  buildings  in  Osh- 
kosh,  Wis. 

The  estimated  cost  of  an  electric-lighting  plant 
al  Madison,  Wis.,  to  furnish  light  for  the  state 
buildings  there  is  $156,220.     The  operating  expenses 


are  placed  at  $20,000,  which  is  just  half  what  the 
present  cost  of  light  is  per  annum,  it  is  probable 
that  an  appropriation  will  be  made  for  such  a  plant. 

Business  men  of  Alden,  Iowa,  have  arranged  to 
establish  an  electric-light  and   heating  system. 

The  electric-railway  company  of  Muscatine, 
Iowa,  is  erecting  a  modern  power  plant,  which  will 
be  htted  with  modern  machinery  tor  light  and 
power. 

Over  200  citizens  of  Everett,  Wash,,  have  peti- 
tioned the  council  to  establish  a  municipal  electric- 
lignt  and  water  system. 

rhe  Electric  and  Steam  Railway  company  of 
Ottumwa,  Iowa,  has  bought  up  all  the  available 
shares  of  the  old  Wapello  County  Agricultural  so- 
ciety. The  company  proposes  to  extend  its  tracks 
to  the  grounds  and  liold  a  fair  and  races  each  year. 

Ludwig  Gutt  of  Peoria,  ill.,  contemplates  estab- 
lishing a  factory  at  Oconomowoc,  Wis.,  for  the 
production  of  meters  and  otner  electrical  machinery. 

A  right-of-way  will  be  secured  at  once  lor  tlie 
proposed  electric  line  between  Kockford,  111.,  and 
Janesville,   Wis. 

The  electric  plant  of  the  Big  Fork  Electric  Light 
and  Power  company,  near  Kalispell,  Mont.,  is  ap- 
proaching completion,  ihe  plant  will  be  able  to 
produce  3,000  horsepower,  and  can  be  tripled  if 
necessary.  The  turbine  w^lieels  will  be  direct-con- 
nected to  two  i8o-kilowatt  dynamos. 

The  Street  Railway  company  of  bheboygan.  Wis., 
has  secured  the  needed  rigiit-of-way  tor  its  pro- 
jected line  to  Elkhart  Lake,  Wis.,  25  miles,  it  is 
expected  that  woric  will  be  started  on  the  construc- 
tion m  April  from  Sheboygan  Falls. 

The  Seattle  and  iacoma  Railway  company  will 
start  construction  at  once  on  tfie  projected  electric 
line   between   those   cities. 

Frank  L.  Dame,  superintendent  of  the  Railway 
and  Power  company  of  Tacoma,  Wash.,  was  re- 
cently presented  witb  a  valuable  gold  watch,  chain 
and  charm  by  the  employes  of  the  company.  The 
gift  was  valued  at  $220.  Mr.  Dame  has  been  su- 
perintendent since  1S95,  and  vacates  his  position  on 
the  return  of  Mr.  Mitchell,  which  will  be  about 
February   20th. 

The  Everett  Improvement  company  of  Everett, 
Wash.,  has  bought  the  property  and  franchise  of 
the  Everett  Railway  and  Electric  company.  E.  P. 
Burch,  a  Minneapolis  man,  was  the  leading  mover 
of  the  latter  company,  which  has  just  secured 
a  franchise  and  started  work.  The  old  company 
now  agrees  to  improve  and  extend  its  system.  Mr. 
Burch  has  been  retained  as  consulting  engineer  and 
purchasing  agent. 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
company  is  completing  arrangements  tor  an  ex- 
tension of  its  line  from  Cedar  Falls,  Iowa,  to  Den- 
ver,  Iowa,   by  way   of   Janesville. 

O.  S.  Martin  of  Mount  Ayr,  Iowa,  and  his  brother, 
W.  E.  Martin,  of  Atlantic,  Iowa,  contemplate  estab- 
lishing a  modern  electric-light  and  water  system  for 
Atlantic,  to  cost,  completed,  $40,000. 

Lyman  Waterm.an  of  Omaha  recently  appeared 
before  the  council  of  Creston,  Iowa,  and  explained 
the  plans  of  the  company  he  represents  for  an 
electric  line  from  Des  Moines  to  Creston,  by  way 
of   Winterset. 

Beacon,  Iowa,  has  voted  a  franchise  to  the  Street 
Railway  and  Land  company  of  Oskaloosa,  Iowa, 
for  street  lighting  and  an  electric  railway.  It  is 
probable  the  company  will  construct  a  line  from 
Oskaloosa  to  Beacon. 

The  street-railway  company  of  Council  Bluffs, 
Iowa,  has  just  put  in  service  five  handsome  new 
cars,  carrying  double  trucks,  with  air  brakes,  elec- 
tric heaters,   call   buttons  and  other  conveniences. 

The  Twin  City  Rapid  Transit  company  will  soon 
put  in  service  in  St.  Paul  30  new  cars.  They  will 
be  double-truck  cars,  and  will  supplant  the  old 
cars  on  the  Grand  Avenue  line.  An  equal  number 
will  be   put   on  in    Minneapolis. 

The  council  of  Albert  Lea,  Minn.,  has  submitted 
a  new  contract  for  street  lighting,  and  requires  the 
company  to  furnish  light  on  all  dark  nights. 

The  contract  for  lighting  the  state  capitol  build- 
ing at  Madison,  Wis.,  has  expired.  The  Gas  and 
Electric  company  of  Madison  has  submitted  a  new 
proposition  to  light  the  capitol  for  $5,500  a  year. 

There  is  talk  at  Spokane,  Wash.,  of  building  an 
electric  line  from  that  city  to  Priest  Rapids,  where 
connection  would  be  made  with  a  line  of  steamers 
on  the  Columbia  River  to  Portland.  A  line  of 
electric  railways  is  projected  to  cover  the  wheat 
country  in  Lincoln  and  Douglas  counties. 

H.  M.  Thatcher  has  been  granted  a  franchise  for 
an  electric-light  and  power  system  in  Pomeroy, 
Wash.  ^  R- 

Information  from  Indiana. 

Indianapolis,  February  16. — George  H.  Mayer  of 
Chicago,  secretary  of  the  Consolidated  Water  and 
Light  company,  has  filed  a  petition  in  the  Knox 
Circuit  Court  for  the  appointment  of  a  receiver 
for  the  Vincennes  City  Electric  Light  company. 
The  respondent  company  has  a  10  years'  franchise 
to  furnish  light  for  the  city  of  Vincennes,  but  is 
indebted  to  the  Chicago  concern  $6,913.16.  Elias 
J.  Julian,  present  manager  of  the  local  company, 
was  appointed  receiver.  The  Fort  Wayne  Electric 
Works  have  a  claim  of  $23,000  against  the  company. 

The  Lea-Hooven  Manufacturing  company  and 
the  Anderson  Tool  company  are  consolidating,  un- 
der the  name  of  the  Anderson  Tool,  Light  and 
Power  company.  The  capital  stock  will  be  in- 
creased $50,000. 


The  report  is  current  that  Trowbridge  &  Niver, 
a  firm  ot  brokers  in  Chicago,  have  negotiated  for 
the  purchase  ot  the  Mead  Electric  company's  plant 
at   Marion,    incorporated   for   $100,000. 

Horace  C.  Stillwell,  general  manager  of  the 
Central  i'raction  company,  has  returned  from  New 
\  ork,  and  announces  to  the  people  of  Kokomo, 
Indianapolis  and  intervening  towns  that  he  has 
arranged  all  the  aetails  ot  construction  on  the 
electric  line  from  ivokomo  to  Indianapolis  and 
that  the  company  is  reaay  to  begin  work  with 
suitable  weather. 

ihe  Fort  Wayne  and  Southwestern  Railroad 
company,  now  bunding  an  electric  line  from  Fort 
V\  ayne  to  Huntington,  has  arranged  to  extend  tne 
fine  to  Wabash,  ihis  decision  was  reached  tne 
past  week,  aiier  a  Iranchise  was  granted  by  the 
Wabash  council,  'ihe  company  also  announces  that 
it  will  build  Its  line  from  hLuntington,  southwest 
through  Warren  to  Marion,  as  originally  contem- 
platea.  President  Reed  has  just  returned  trom 
the  Last,  where  he  has  been  hurrying  up  the  new 
cars,  as  the  graoing  on  the  hrst  section  is  com- 
pleted and  it  is  the  purpose  to  get  the  line  in 
operation  by  May  ist. 

A  bill  has  been  introduced  in  the  Legislature  to 
create  the  omce  ot  railroad  commissioner,  at  a 
saiary  01  $2,500.  Power  is  given  him  to  require 
salety  appliances  at  dangerous  crossings  or  to 
stop  the  running  of  trains  over  any  bridge  or 
stretch  of  tracK  ne  considers  dangerous,  ihe  bill 
gives  him  jurisdiction  over  street  and  interurban 
railways,  as  well  as  steam  roads.  Omcials  are  re- 
quirea  to  testily  when  called  on. 

ihe  (jiamewell  i-ire  Alarm  company  of  New 
York  i's  the  only  bmoer  for  the  construction  ot  the 
new  electric  hre-aiarm  system  for  inoianapolis. 
ihe  council  appropriated  $05,000  tor  the  worK  and 
the  (jamewell  Did  is  $03,500,  with  extras,  making 
the  cost  $09,400.  ihe  Doard  has  taken  the  bid 
under  advisement. 

ihe  Western  Indiana  Electric  Railway  company 
has  been  granted  a  tranchise  over  the  RocKviUe 
road  by  the  ilendncks  County  commissioners,  for 
a  term  ot  50  years. 

Arrangement  tias  been  made  whereby  the  Oil  Belt 
Traction  company  will  gain  an  entrance  tor  its 
cars  to  Marion  over  the  tracks  of  the  Marion  Trac- 
tion company,  and  the  Ohio  and  Indiana  Traction 
company  s  cars  will  enter  Marion  over  the  tracks 
ot  tne   Union   i'raction  company. 

An  electric  railroad  is  proposed  between  Celina, 
Ohio,  and  Marion,  ind.  ihe  route  takes  in  such 
towns  as  iiryant,   Pennville,   Roll  and  Montpelier. 

The  interurban  line  that  reaches  trom  inoianap- 
olis to  Anderson,  iViuncie  and  other  gas-beit  towns 
will  be  extended  to  iNewcastle.  Eastern  capitalists 
are  behind  the  project  and  have  already  secured 
the  right-of-way  through  Henry  and  Delaware 
counties. 

'Work  has  begun  on  the  first  interurban  electric 
railway  out  ot  £.vansville,  and  also  the  hrst  inter- 
urban road  in  Southern  Indiana.  The  first  division 
lies  between  Evansville  and  BoonviUe,  a  distance 
of  iS  miles,  ihe  proposed  line  will  parallel  the 
Southern  railway  and  tne  promoters  have  met  with 
stubborn  resistance,  but  have  secured  franchises 
through  the  diiterent  counties  for  an  extensive 
system,  \vhen  completed  the  promoters  promise 
a    passenger    rate    01    one    cent   a   mile. 

Senator  Flemming  has  introduced  a  bill  in  the 
Legislature  providing  that  electric  lines  shall  not 
have  the  use  of  the  highways.  The  bill  has  created 
a  stir  among  the  interurban  companies  that  are 
formed  and  are  being  formed,  'ihe  bill  has  an 
emergency  clause,  and  is  not  to  affect  companies 
and  lines  already  formed  and  which  have  franchises. 

The  City  Council  of  iiedlord  has  granted  a  Iran- 
chise  to  the  Bedlord  street-railway  and  to  the  Bed- 
ford Light,  Heat  and  Power  company  to  operate 
a   hot-water-heating  system. 

House  bill  417,  now  pending  in  the  Legislature, 
provides  that  when  a  passenger  on  a  street  car  is 
not  able  to  obtain  a  seat  he  need  pay  only  half  fare, 
it    is   claimed  the  bill  will  pass. 

The  commissioners  of  Montgomery  County  have 
granted  two  50-year  franchises  for  electric  roads 
through  the  county.  One  company  is  headed  by 
V.  M.  Ayers  of  Indianapolis  and  the  other  by  I.  C. 
Elston.  One  road  comes  in  from  the  south  and 
the  other  from  the  east,  forming  a  junction  at 
Crawfordsville. 

A.  N.  Dukes,  who  claims  to  own  the  Erie  tow- 
path  between  Wabash  and  Peru,  and  several  farm- 
ers owning  land  along  the  road  selected  by  the 
Wabash  River  Traction  company  as  a  route  over 
which  to  build  an  electric  line  between  the  two 
cities,  attempted  to  block  the  scheme  by  appearing 
before  the  commissioners  with  a  remonstrance, 
claiming  that  the  road  would  be  a  detriment  to  their 
property.  After  hearing  the  arguments  of  both 
sides  the  commissioners  instructed  F.  C.  Boyd, 
president  of  the  company,  to  proceed  with  the 
work,  as  the  road  will  prove  a  benefit  rather  than 
a  detriment. 

The  Indianapolis  council  has  instructed  the  Board 
of  Public  Works  to  compel  the  interurban  lines 
to  comply  with  the  rules  and  regulations  regarding 
fares  and  transfers  that  govern  the  Indianapolis 
Street  Railway  company,  or  else  not  to  permit  them 
to  enter  the  city  limits.  It  was  charged  that  they 
had  entered  the  city  without  authority,  and  had 
made  rules  regarding  fares  to  suit  their  own  con- 
venience, without  any  adequate  return  to  the  city. 
This  action  is  regarded  as  indicating  that  the  conn- 
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cil  will  not  ratify  a  franchise  that  does  not  provide 
for  the  same  fare  and  same  rule  of  transfers  that 
apply  to  the  local  company.  F. 


PERSONAL. 


Professor  William  Dewitt  Alexander,  who  for  30 
years  has  been  at  the  head  of  the  Survey  Depart- 
ment of  Hawaii  and  for  many  years  surveyor-gen- 
eral, has  resigned,  to  accept  a  position  on  the  United 
States  Coast  and  Geodetic  Survey.  He  will  have 
charge  of  that  branch  of  the  department  which  has 
to  deal  with  Hawaii  and  Samoa. 

The  many  friends  among  the  electrical  people 
of  the  West  of  C.  S.  Colton  will  be  interested  to 
know  that  he  has  just  received  the  appointment 
to  the  position  of  assistant  manager  of  the  Cleve- 
land (Ohio)  works  of  the  Westinghouse  Electric 
and  Manufacturing  company.  This  makes  Mr. 
Colton  assistant  to  the  present  manager,  R.  D. 
Beatty.  of  the  Cleveland  Westinghouse  Works. 
Mr.  Colton.  it  will  be  remembered,  succeeded  F. 
E.  Drake  with  the  old  Walker  company  on  Mr. 
Drake's  appointment  as  director  of  machinery  and 
electricity  to  the  Paris  Exposition,  and  since  then 
he  has  been  Mr.  Beatty's  "right-hand  man."  The 
appointment  as  assistant  manager  was  well  earned. 


ELECTRIC  LIGHTING. 

.\n  issue  of  $30,000  bonds  for  an  electric-light 
plant  at  Ilion,  N.  Y.,  is  contemplated. 

The  Orange  Electric  Light  and  Ice  company  of 
Orange,  Texas,  will  soon  install  an  entire  new 
equipment. 

Messrs.  W.  and  C.  Miessncr  are  preparing  to 
purchase  new  machinery  for  the  electric-light  plant 
at   Huntingburg,   Ind. 

The  plant  of  the  Sayville  Electric  company  of 
Sayville.  L.  I.,  will  be  largely  increased  in  ca- 
pacity within  a  short  time. 

The  Consumers'  Electric  Light  and  Power  com- 
pany of  Haddonfield,  N.  J.,  has  been  incorporated, 
with  $100,000   capital   stock. 

The  Delaw-are  state  Legislature  has  passed  a 
bill  authorizing  the  issuance  of  $4,000  electric-light 
bonds  for  the  town  of  Dover. 

Arthur  L.  Satterwhite,  manager  of  the  electric- 
light  plant  at  Emporia,  Va.,  desires  proposals  for 
a  500-light,    140-volt   alternator. 

The  city  of  Beresford,  S.  D.,  has  granted  a 
20-year  franchise  to  Crill,  Wagner  &  Co.  for  a 
lighting  plant  to  be  built  in  the  spring. 

The  lighting  plant  of  Frank  Filer  in  Ludington, 
Mich.,  valued  at  $24,000,  was  recently  sold  to  Justus 
S.  Stearns,  who  will  increase  its  capacity. 

The  Paris  (Texas)  Light  and  Power  company  is 
advertising  for  bids  on  a  lOO-kilowatt,  200-volt 
generator,  to  be  delivered  in  the  spring. 

The  Atlanta  Railway  and  Power  company  of 
Atlanta,  Ga.,  has  received  a  franchise  for  the  con- 
struction  of  its  proposed   electric-light   plant. 

The  Chico  Gas  and  Electric  company  of  San 
Francisco^  Cal.,  has  been  incorporated  for  $100,000 
by  J.  Martin,  F.  H.  Pierson  and  H.  U.   Roeding. 

Captain  T.  M.  Brady  of  Canton,  Ga.,  will  install 
an  electric  plant  for  hghting  his  marble  works,  and 
probably  make  it  large  enough  to  light  the  town. 

The  Electric  Light  and  Gas  Works  company  of 
Balh,  Pa.,  has  placed  a  mortgage  for  $100,000  on 
its  plants,  the  proceeds  to  be  used  for  improve- 
ments. 

Bids  will  soon  be  asked  for  by  the  city  of  Chat- 
tanooga, "Tenn.,  for  the  lighting  of  the  county 
bridge,  jail  and  courthouse.  The  work  will  cost 
about  $2,500. 

The  Warren  Electric  Light  and  Power  company 
of  Warren,  Ohio,  is  preparing  to  replace  its  100,- 
kilowatt  alternator  with  a  200-kilowatt  machine  of 
similar    type. 

There  is  an  item  in  the  sundry  civil  bill  before 
Congress  of  $74,000  for  an  electric-light  plant  for  the 
buildmgs  of  the  Department  of  the  Interior,  at 
Washington,   D.    C. 

The  Elkins-Widener  syndicate  is  reported  to 
have  secured  control  of  the  Lyons  (N.  Y.)  Electric 
Light  and  Power  company.  A  new  plant  is  build- 
ing at  Clyde,  N.  Y. 

The  Jacob  Tome  Institute  has  purchased  .the 
plant  of  the  Port  Deposit  Electric  Light  company 
at  Port  Deposit,  Md.,  and  will  enlarge  it  by  in- 
stalling new   generators. 

Sealed  proposals  for  fiirnishing  an  electric-light 
plant  at  Fort  Adams,  R.  I.,'  will  be  received  by 
Major  George  W.  Goethals,  Corps  of  Engineers, 
Newport,   R.   I.,   until  March  14th. 

It  is  reported  that  the  Milwaukee  Light,  Heat 
and  Traction  company  has  bought  the  property  of 
the  South  Milwaukee  Electric  Light  and  Power 
company  of  the  owners,  F.  W.  Rogers  and  H.  M. 
(irneTi. 

Sealed  proposals  wall  be  received  until  March 
nth.  for  delivering  apparatus  for  an  electric-light 
plant  for  Fort  Williams.  Me.  Information  will  be 
furnished    intending    bidders    upon    application    to 


Major    S.    W.    Roesslcr,    United    States    Engineer, 
537  Congress  street,  Portland,  Me. 

The  Huntington  Electric  Light  and  Power  com- 
pany of  Huntington,  Ark.,  has  been  incorporated, 
with  a  capital  stock  of  $S,ooo,  by  William  Harper, 
J.  H.  Thompson,  H.  Mayer,  H.  F.  Rogers  and 
others. 

The  Y"oungstown  Consolidated  Gas  and  Electric 
company  at  Youngstown,  Ohio,  contemplates  the 
enlargement  and  improventent  of  its  plant.  Bonds 
to  the  amount  of  $600,000  have  been  issued  for  that 
purpose. 

The  Elkhart  Electric  company  of  Elkhart,  Ind., 
has  been  incorporated,  with  $100,000  capital  stock. 
The  directors  are  James  S.  Dodge,  Martin  V.  Eei- 
ger,  Charles  S.  Tenny,  James  Dushane  and  Charles 
F.  Hewitt. 

The  Mackinac  Park  Commission  has  given  a 
franchise  to  H.  C.  Noble,  F.  C.  Andrews  and  H. 
Warren  of  Detroit  for  the  electric-lighting  and 
waterworks  system  of  Mackinac  Island,  Mich.  The 
cost  of  the  work  will   be  $100,000. 

City  Electrician  EUicott  of  Chicago  has  asked 
for  $1,085,000  as  the  annual  appropriation  for  the 
lighting  of  the  city's  streets.  Of  this  $400,000 
would  be  spent  on  the  electric  system  and  the  re- 
mainder for  gas  and  gasoline  lighting. 

The  city  of  Lake  Providence,  La.,  will  build  an 
electric-light  plant  and  waterworks  to  cost  $17,500. 
Plans  and  specifications  have  been  prepared,  and 
bids  will  be  opened  in  February.  Information  will 
be  furnished  by  G.  M.  Franklin,  mayor. 

The  Southern  Incandescent  Lighting  company 
of  Fairfax  Court  House,  Va.,  has  been  chartered, 
with  R.  C.  L.  Moncure,  president,  and  James  P. 
Machen,  Jr.,  secretary  and  treasurer,  and  wishes 
to  correspond  with  manufacturers  of  incandescent 
lamps.     The    capital    stock    is    $5,000. 

The  Baltimore  and  Ellicott  City  Light  and  Power 
company,  reported  recently  as  organized  by  George 
L.  Mowen  of  Baltimore  and  others  for  the  opera- 
tion of  the  electric-light  plant  at  Ellicott  City, 
Md.,  will  increase  the  capacity  of  the  works  by 
400  lights  and  later  install  an  entirely   new  plant. 

The  Creston  Gas  and  Electric  company  of  Cres- 
ton,  Iowa,  states  that  under  the  new  street-lighting 
contract  with  the  city  arc  lights  are  furnished  on 
a  moonlight  schedule  for  $76  each  a  j^ear  for  all- 
night  service.  The  city  has  ordered  26  new  lamps 
and  is  considering  a  further  addition  to  the  service. 
The  old  contract  provided  for  lights  at  $100  each, 
all  night  and  every  night.  A  recent  statement 
by  a  correspondent  of  the  Western  Electrician  to 
the  effect  that  23  lamps  were  operated  for  $820 
was    an    error. 

Sealed  bids  will  be  received  at  the  ofifice  of  the 
supervising  architect,  Treasury  Department,  Wash- 
ington, D.  C,  until  March  5,  1901,  for  the  electric 
work  for  the  hospital  building,  hospital  out-building, 
surgeon's  house,  bath  and  laundry  building,  kitchen 
and  restaurant  building,  boiler  house,  connecting 
corridor  and  covered  way  (including  ferry  house), 
central  lines  and  outdoor  lighting,  at  the  United 
States  Immigrant  Station,  Ellis  Island,  New  York 
harbor.  Copies  of  the  drawings  and  specifications 
may  be  obtained  at  the  above-mentioned  office  or 
from  Boring  &  Tilton,  32  Broadway,  New  York 
city. 

At  the  meeting  of  the  Chicago  City  Council  on 
February  iSth  an  ordinance  was  passed  directing 
the  corporation  counsel  to  investigate  the  alleged 
discriminations  of  the  Chicago  Edison  company  and 
to  advise  the  council  as  to  the  respective  rights  of 
the  company  and  the  consumers.  It  is  charged 
that  the  company's  rates  are  not  equitable  and' 
tiniform.  It  is  also  contended  that  as  the  con- 
sumer pays  all  the  cost  of  installing  the  service  it 
is  unjust  for  the  company  to  decline  to  serve  him 
unless  he  bind  himself  to  pay  a  rental  of  at  least 
$1  a  month  whether  electricity  be  used  or  not. 

At  a  recent  meeting  of  the  directors  of  the  Evans- 
ville  (Ind.)  Gas  and  Electric  Light  company  it  was 
decided  to  abolish  the  office  of  general  manager, 
made  vacant  by  the  death  of  H.  Wilkiemeyer,  and 
to  separate  the  gas  and  electrical  departments.  A 
general  superintendent  will  have  charge  of  each 
department.  Mr.  J.  W.  Gillett,  chief  electrician  of 
the  company,  was  promoted  to  the  office  of  gen- 
eral superintendent  of  the  electrical  department. 
Some  $30,000  has  been  expended  in  the  reconstruc- 
tion of  the  plant  under  Mr.  Gillett's  supervision. 
The  company  will  shortly  be  in  the  market  for  a  150- 
kilowatt,   500-volt  generator. 

The  Pittsburg  and  Lake  Erie  Railroad  company 
will  soon  have  in  operation  a  modern  lighting  and 
refrigerating  plant  at  Pittsburg.  It  is  placed  op- 
posite the  new  station  of  the  company  and  will 
furnish  electric  power  for  fans,  elevators  and  il- 
lumination, distilled  water  for  coaches  and  artificial 
ice  for  the  inmates  of  the  building  and  for  use 
in  the  passenger  coaches,  so  that  the  Pittsburg 
and  Lake  Erie  will  be  about  the  only  road  in  the 
country  having  the  means  of  producing  ice,  elec- 
tricity and  pure  water  for  its  terminals  without 
having  a  contract  with  other  corporations.  It  is 
the  intention  to  have  the  electric-lighting  circuits 
extend  as  far  as  McKees  Rocks,  so  that  the  yards 
at  that  place  and  the  new  shops  and  roundhouse 
can  all   be   electrically  illuminated. 


ELECTRIC  RAILWAYS. 

It  is  reported  that  H.  A.  Everett  of  Cleveland 
is  investigating  the  street-railway  systems  of  Wash- 
ington, D.  C,  with  a  view  to  securing  an  interest 
there. 

A  double-track  electric  line,  134  miles  in  length,  is 
proposed  to  connect  Rome  and  Naples,  Italy.  The 
road  will  run  along  the  coast,  taking  in  the  coast 
towns. 

The  Spartanburg  Electric  Railway,  Gas  and 
Power  company  has  finished  surveying  for  a  line 
from  Clifton,  S.  C,  to  Converse,  S.  C,  and  the 
extension  will  be   built  at   once. 

The  Interstate  Railway  Light  and  Power  com- 
pany of  Paris,  111.,  has  been  incorporated  for  $5,000, 
to  construct  an  electric  street  railway.  The  di- 
rectors are  A.  J.  Hunter,  W.  T.  Blackburn  and 
C.  P.  Hitch. 

The  South  Side  Elevated  Railroad  company  of 
Chicago  is  said  to  have  ready  for  installation  an 
efficient  burglar-alarm  system  for  its  stations,  which 
w-ill  operate  large  gongs  along  the  route  in  case 
of  a  hold-up  in  one  of  the  stations. 

The  Milwaukee  Common  Council  has  been  asked 
for  a  franchise  for  the  Milwaukee,  Burlington  and 
Lake  Geneva  Railroad  company.  The  ordinance 
introduced  provides  for  a  road  to  be  operated  by 
electrical  or  other  power,  an  exception  being  made 
of    steam. 

It  is  reported  that  the  Boston  and  Worcester  Street 
Railway  company  is  extending  its  lines,  and  that  the 
line  through  from  Boston  to  Worcester  is  nearly 
provided  for.  It  is  thought  that  there  will  be  a 
continuous  trolley  line  from  Boston  to  Hartford  by 
the  end  of  this  year. 

Major  D.  W.  Sanders  of  Louisville,  Ky.,  has 
filed  articles  of  incorporation  of  the  Louisville, 
Anchorage  and  Power  Valley  Electric  Railway 
company.  It  has  a  capital  stock  of  $10,000,  which 
may  be  increased  to  $750,000.  H.  H.  Bechtel  of 
Cincinnati  is   president   of  the   company. 

It  is  reported  that  all  of  the  street-railway  prop- 
erties of  the  Massachusetts  Electric  companies 
south  of  Boston  are  to  be  consolidated  under  the 
title  of  the  Old  Colony  street  railway.  John  Gra- 
ham will  be  vice-president  of  the  new  company 
and  Robert  S.   Goff,   general  superintendent. 

A  company  is  being  formed  to  build  an  electric 
line  from  Clinton,  Ind.,  to  Paris,  III.,  a  distance 
of  30  miles.  The  road  is  expected  to  cost  $250,000, 
and  is  to  engage  largely  in  the  carrying  of  freight, 
as  the  country  to  be  opened  up  is  rich  in  coal  and 
is  also  a  populous  farming  district,  without  ade- 
quate  railway    facilities. 

A  project  is  on  foot  for  building  an  electric  rail- 
road from  Piracicaba  to  Villa  Americana,  in  the 
state  of  Sao  Paulo,  Brazil.  The  last-named  station 
is  in  the  old  American  colony  of  Santa  Barbara. 
The  estimated  cost  of  the  line  is  said  to  be  $2,500,- 
000.  Permission  to  build  it  has  been  asked  of  the 
Sao   Paulo  Legislature. 

Robert  Jemison,  vice-president  of  the  Birming- 
ham Railway  and  Electric  company  of  Birmingham, 
.\la.,  states  that  the  improvements  contemplated  by 
this  company  include  the  substitution  of  electric 
for  steam  power  on  about  30  miles  of  its  road. 
The  company  will  soon  be  in  the  market  for  the 
necessary    electrical    equipment. 

The  Northwestern  Elevated  Railroad  company 
of  Chicago  has  asked  for  a  franchise  amendment 
permitting  it  to  build  an  incline  at  Wilson  avenue 
and  run  a  surface  extension  by  overhead  trolley  to 
the  city  limits.  It  is  the  intention  to  e.xtend  the 
line  to  Evanston,  eventually,  and  establish  an  ex- 
press service  from  Evanston  to  the  downtown  dis- 
trict. 

A  company  to  build  a  trolley  line  from  Adams, 
Mass.,  through  Berkshire  Countj',  to  the  Connecti- 
cut state  line,  passing  through  Lenox,  Stockbridge 
and  other  summer  resorts,  has  been  formed,  with 
a  capital  of  $1,000,000.  Among  the  stockholders  in 
Lenox  are  Thomas  Post,  William  D.  Curts,  Capt. 
John  S.  Barnes,  David  Lydig  and  Mrs.  Anna  A. 
Bradford. 

The  rumors  of  consolidation  of  Chicago  electric- 
railway  properties  have  been  revived.  Jt  is  now 
asserted  that  Thomas  F.  Ryan  of  New  York  has 
purchased  the  Yerkes  holdings  in  the  Lake  Street. 
Northwestern  and  Union  Elevated  Railroad  com- 
panies, and  that  the  consolidation  of  these  prop- 
erties with  the  North  Side  surface  lines  of  Chi- 
cago  may    follow. 

The  Tyler  Railroad  company  has  been  organized 
to  build  an  electric  line  through  the  northwestern 
section  of  West  Virginia  between  Sistersville.  on 
the  Ohio  River,  and  West  Union,  in  Doddridge 
County,  an  estimated  distance  of  25  miles.  Mr. 
H.  W.  McCoy  of  Sistersville,  one  of  the  directors 
of  the  company,  states  that  the  first  section  will 
be  built  between  Sistersville  and  Middlebourne 
during  the  present  year. 

It  is  reported  that  the  Chicago  and  Milwaukee 
Electric  Railway  company  is  trying  to  obtain  the 
use  of  the  Chicago,  Milwaukee  and  St.  Paul  tracks 
between  Evanston,  III,  and  the  terminus  of  the 
Northwestern  Elevated  at  Wilson  avenue.  Chicago, 
in  order  to  be  able  to  put  on  a  through  service  over 
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the  elevated  road  to  the  downtown  loop.  This 
would  take  the  place  of  the  special  service  now- 
operated  by  the  Chicago,  Milwaukee  and  St.  Paul 
between  Evanston  and  Sheridan  Park. 

It  is  announced  that  the  controlling  interest  in 
the  street-raihva}-  combine  recently  organized  in 
Detroit  has  been  sold  by  R.  T.  Wilson  of  New 
York  to  H.  A.  Everett  of  Cleveland  and  several 
Detroit  capitalists.  The  consolidated  company  has 
outstanding  stock  to  the  amount  of  $12,500,000.  and 
$11,000,000  in  bonds,  while  an  additional  $1,500,000 
issue  of  stock  was  authorized  at  the  annual  meeting 
for  the  purchase  of  new  equipment. 

The  Owosso  and  Corunna  Electric  company  of 
Owosso,  Mich.,  has  been  granted  franchises  for  exten- 
sions to  take  in  the  towns  of  Vernon  and  Dwrand 
which  will  increase  the  length  of  the  line  from  the 
present  four  miles  to  20  miles.  The  engineering 
work  will  begin  immediately.  The  present  road  will 
be  practically  rebuilt,  and  60-pound  rails  will  be 
laid  as  soon  as  the  frost  is  out  of  the  ground.  The 
line  runs  through  a  good  farming  country  and  it  is 
planned  to  do  a  freight,  as  well  as  passenger,  busi- 
ness. 

Articles  of  incorporation  have  been  filed  between 
the  Chicago  and  Joliet  Rapid  Transit  company  and 
the  Joliet  Railroad  company,  forming  the  Chicago 
and  Joliet  Electric  Railway  companj',  with  principal 
office  at  Joliet,  111.  '  The  capital  stock  of  the  com- 
pany is  $605,000.  The  Chicago  and  Joliet  Rapid 
Transit  company  now^  has  double  tracks  from  Joliet 
to  a  point  within  10  miles  of  Chicago.  Its  plan 
is  to  connect  with  the  Archer  avenue  line  of  the 
Chicago  City  Railway  companj'  in  June.  A  number 
of  cars  almost  as  large  as  railroad  coaches  have  been 
purchased. 

It. is  reported  that  J.  P.  Morgan  has  secured  an 
option  on  the  entire  unissued  shares  of  the  British 
Electric  Traction  company,  amounting  to  $4,000,- 
000,  in  consideration  of  underwriting  $1,500,000  of 
the  concern's  preferred  stock.  The  total  assets  of 
the  company  amount  to  $8,500,000.  The  corpora- 
tion is  interested  in  380  miles  of  electric-railway 
undertakings  throughout  Great  Britain  and  Ireland, 
including  lines  in  Birmingham.  Brighton,  Wolver- 
hampton. Swansea.  Cork  and  many  other  impor- 
tant provincial  and  suburban  points.  The  net 
profits  for  the  15  months  ended  March.  1900,  were 
reported  as  $650,000. 

The  Continentale  Gesellschaft  fiir  Elektrische  Un- 
ternelimungen  of  Nuremberg.  Germany,  has  issued 
reprints  from  Engineering  and  the  Zeitschrift  des 
\'ereines  Deutscher  Ingenieure  describing  the  sus- 
pended railway  erected  by  this  company  in  Elber- 
feid.  Germany.  The  company  wishes  it  known  that 
the  chief  advantage  of  the  system  is  the  free  sus- 
pension of  the  cars,  permitting  the  trains  to  take 
sharper  curves  than  would  be  possible  on  ordinary 
railways,  without  endangering  the  trains  and  with- 
out slackenin.s;  speed.  The  company  believes  that 
the  system  will  have  extensive  application  to  long- 
distance, rapid-transit  roads. 

A  London  dispatch  to  the  New  York  Times 
dated  Februarj-  T6th  reads  as  follows:  "Due  proba- 
bly to  the  severe  wear  and  tear  of  its  rolling  stock, 
upon  which  there  has  been  much  comment  in 
financial  circles  recently,  the  company  owning  the 
Central  London  underground  railroad,  better 
known  as  the  'Tuppennj^  Tube.'  has  decided  to  try 
American  m.otors  instead  of  the  heavy  electrical 
engines  now-  employed,  and  has  ordered  from  the 
licensees  here  of  an  American  company  three 
small  motors  mounted  on  bogie  trucks  under  the 
carriages.  If  the  experiments  are  successful  the 
old  locomotives  W'ill  be  abandoned.  The  idea  is 
due  to  a  trip  to  the  United  States  just  made  by 
the  company's  engineer.'' 


PUBLICATIONS. 


The  Colonial  Electric  company.  Ravenna.  Ohio, 
manufacturer  of  Orient  and  Colonial  incandescent 
lamps,  is  sending  out.  with  its  compliments,  an 
attractive  calendar  bearing  a  half-tone  reproduction 
of  a  delightful  child-study,  entitled  "Wake  up. 
Mamma." 

The  B.  F.  Sturtevant  company  of  Boston  has 
issued  an  attractive  brochure  giving  an  illustrated 
description  of  the  heating  and  ventilating  ss'Stem 
installed  by  the  company  in  the  roundhouse  of  the 
Chicago  and  Northwestern  Railroad  company  at 
Clinton,   Iowa. 

"Let  Us  Cast  Your  Anchor"  is  the  suggestion 
of  W.  N.  Matthews  &  Bro.  of  S.  Louis,  in  present- 
ing to  the  trade  an  attractive  catalogue  on  Stom- 
baugh  guy  anchors,  for  which  they  are  exclusive 
■sales  agents.  The  catalogue  discusses  the  merits 
of  this  device  for  gu3-ing  poles,  fences,  smokestacks, 
etc. — in  fact,  everything  to  be  guyed — and  devotes 
considerable  space  to  an  account  of  tests  made 
on  the  Stombaugh  anchors  by  Professor  R.  C. 
Carpenter  of  Cornell  L^niversity. 

A  26-page  booklet  issued  by  the  American  Steel 
and  Wire  company  gives  a  comprehensive  list  of 
the  products  of  the  company.  Among  the  great 
variet}'  of  materials  produced  and  articles  manu- 
factured are  the  following:  Raw  material,  pig-iron, 
steel  ingots  and  billets,  wire  rods,  steel  plates. 
sheets,  shapes  and  bars,  horseshoes,  shafting,  round. 
flat  and  odd-shaped  wires,  wire  nails  and  tacks, 
wire   fencing,    barbed    wire,    stretchers   and    fence 
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tools,  wire  ropes,  springs,  etc.  The  company  also 
manufactures  a  great  many  different  kinds  of  elec- 
trical wires  and  cables,  both  covered  and  bare,  and 
rail   bonds. 

The  Chicago  and  Alton  Railway  company  has 
issued  a  pamphlet  entitled  "The  Largest  Photo- 
graph in  the  World  of  the  Handsomest  Train  in 
the  World,"  in  which  is  given  an  illustrated  de- 
scription of  a  great  camera  and  its  construction 
and  the  process  of  taking  the  photograph  of  an 
Alton  train.  Copies  of  the  pamphlet  may  be  ob- 
tained by  sending  the  necessary  postage  to  George 
J.  Charlton,  general  passenger  agent  of  the  Chi- 
cago  and   Alton   Railway   company,    Chicago. 

The  art  of  catalogue  making  has  to-day  reached 
a  high  degree  of  perfection,  and  electrical  and 
allied  manufacturers  are  responsible  for  many  of 
the  best  productions  in  that  line.  Of  recently  is- 
sued catalogues,  the  1901  edition  of  the  McRoy 
Clay  Works,  Brazil,  Ind.,  is  particularly  note- 
worthy, as  well  for  its  arrangement  and  editing  as 
its  typographical  and  mechanical  execution.  The 
booklet  is  devoted  to  a  general  account  of  the 
c'naracteristics,  uses,  advantages  and  methods  of 
laying  of  the  McRoy  vitrified-clay  conduit,  and  a 
fine  set  of  illustrations  drawn  from  actual  photo- 
graphs show  various  installations  of  the  conduit 
and  otherwise  illustrate  its  uses.  The  catalogue, 
which  is  entitled  "Fifteen  Million  Feet  Under  . 
Ground,"  fits  into  a  paper  case.  Both  case  and 
cover  are  of  clay-tinted  paper  and  bear  in  relief 
a  draped  female  figure  with  the   word  "Tanagra." 


ELECTlRICAL  SECURITIES. 

The  stock  of  the  Boston  Edison  Electric  Illum- 
inating company  is  to  be  increased  from  $4,320,000 
to  $5,000,000  to  pay  off  floating  indebtedness  and 
refund  a  mortgage  on  the  property. 


SOCIETIES  AND  SCHOOLS. 

Palmer  C.  Ricketts,  formerly  director  of  the 
Rensselaer  Polytechnic  Institute  at  Troy,  N.  Y., 
has  been  elected  president  and  trustee  of  the  insti- 
tution, to  succeed  Hon.  J.  S.  Peck,  who  recently 
resigned. 

S.  G,  McMeen,  chief  engineer  of  the  Central  Union 
Telephone  company,  Chicago,  111.,  will  lecture  be- 
fore the  engineering  students  of  Purdue  University, 
Lafayette,  Ind.,  on  February  27th,  his  subject  being 
"Modern   Developments  in  Telephony.'' 

At  the  ninth  joint  educational  meeting  of  the 
Robert  Fulton  Association  of  the  National  Asso- 
ciation of  Stationary  Engineers,  Chicago,  on  Feb- 
ruary i6th,  an  address  on  "Electricity  in  the  Service 
of  Man"  was  presented  by  Samuel  G.  McMeen, 
chief  engineer  of  the  Central  Union  Telephone  com- 
pany. 

At  the  December  meeting  of  the  Engineers'  So- 
ciety of  Western  Pennsylvania  the  following-named 
officers  were  elected  for  the  ensuing  year:  Pres- 
ident, H.  W.  Fisher;  vice-president.  Professor  F. 
C.  Phillips:  secretary,  C.  W.  Ridinger:  treasurer, 
A.  E.  Frost;  director  for  one  year  (to  take  place 
of  Gustave  Kauflman),  C.  B,  Connelly;  directors 
for  tW'O  years,  J.  M.  Camp,  Richard  Hirsch.  In 
connection  with  a  discussion  of  the  proposed  Car- 
negie technical  school  in  Pittsburg  a  committee 
composed  of  F.  Z.  Schellenberger,  W.  E.  Snyder,  C. 
F.  Scott,  C.  B.  Albree  and  C.  B.  Connelly  was 
appointed  to  make  a  report  to  the  society  as  to 
the  nature  of  school  most  needed  in  Pittsburg,  with 
the  purpose  of  submitting  suggestions  to  the  Car- 
negie committee. 

Nearly  50  representatives  of  the  International 
Correspondence  Schools  visited  Scranton,  Pa.,  early 
in  February  and  were  entertained  by  the  schools. 
Many  of  them  had  never  been  at  the  home  office 
and  they  were  deeply  interested  in  what  they  saw. 
A  day  was  spent  by  the  visitors  inspecting  the 
school  buildings,  which  are  among_  the  largest  and 
finest  in  Scranton.  Several  meetings  were  held 
and  addresses  made  by  T.  J.  Foster,  president  of 
the  schools,  and  by  a  number  of  the  principals.  In 
the  evening  a  banquet  was  given  at  the  Hotel 
Jermyn.  which  was  attended  by  the  officers,  di- 
rectors and  principals  of  the  schools  and  the  visitors, 
covers  being  laid  for  80  persons.  Almost  every 
visitor  brought  a  letter  from  a  student  with  whom 
he  was  personally  acquainted,  and  the  reading  of 
these  letters  telling  of  benefits  secured  by  students 
was  a  feature  of  the  gathering. 


MISCELLANEOUS. 


By  action  of  the  Chicago  City  Council,  at  its 
meeting  on  February  i8th,  the  salary  of  the  city 
electrician  was  raised  from  $4,000  to  $5,000  per 
annum. 

A  plan  is  being  considered  by  the  Board  of  Peni- 
tentiary Commissioners  of  Joliet,  111.,  for  obtaining 
power  for  the  institution  from  the  Desplaines  River, 
about  1,000  yards  distant. 

The  New  York  World  recently  offered  a  prize 
of  $25  in  gold  to  the  heaviest  motorman  employed 
in  operating  a  street  car  within  a  radius  of  25  miles 
of  that  city,  a  second  prize  of  $10  in  gold  for  the 
second  heaviest  motorman,  and  a  prize  of  $10 
for  the  lightest  motorman.  The  first  prize  was 
carried  off  by  a  Brooklyn  man,  who  weighed  347 
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pounds.  The  second  prize  was  carried  off  by  a  New 
York  man,  weighing  325  pounds,  and  the  third  was 
also  awarded  to  a  New  Yorker,  who  weighed  98 
pounds. 

Improvements  proposed  for  the  Capitol  at  Wash- 
ington will,  if  carried  out,  necessitate  the  removal 
of  the  power  plant  from  the  basement,  and  it  is 
proposed  to  put  up  an  additional  building  south  of 
the  Capitol  grounds  to  be  used  for  the  storage  of 
documents  and  to  accommodate  the  power  plant. 
The  new  building  will  cost  about  $700,000. 

It  is  reported  that  the  interests  which  have  re- 
cently purchased  the  Buffalo  and  Depew  trolley 
line  in  Western  New  York  are  also  back  of  the 
Buffalo,  Rochester  and  Niagara  Falls  Railway  com- 
pany, the  water  company  which  desires  to  furnish 
Lockport  with  water  and  the  Niagara,  Lockport 
and  Ontario  Power  company,  and  that  these  prop- 
erties will   probably  be   consolidated. 

Two  opinions  have  been  handed  dow'n  by  Judge 
Thompson  of  the  United  States  Circuit  Court 
Southern  District  of  Ohio,  in  cases  involving  the 
Tesla  split-phase,  alternating-current  motor.  Both 
suits  were  brought  by  the  Westinghouse  Electric 
and  Manufacturing  company  against  the  Dayton 
Fan  and  Motor  company  and  infringement  was 
charged  in  one  case  on  patent  No.  401,520  and  in 
the  other  on  patents  Nos.  511.559  and  511,560.  The 
disputed  claims  of  all  the  patents  were  sustained 
and  decrees  were  accordingly  entered  in  both  suits 
for  the  complainant. 

Judge  Bradford  of  the  United  States  Circuit 
Court,  District  of  New  Jersey,  has  handed  down  a 
decree  in  the  suit  brought  by  the  General  Electric 
company  against  the  Walker  company,  charging 
infringement  of  United  States  letters  patent  No. 
394,999  issued  to  Edwin  W.  Rice.  Jr.  and  No.  462,- 
973-  granted  to  Elihu  Thomson  and  William  O. 
Wakefield.  These  patents  relate  to  improvements 
in  brushes  and  brush  holders,  and  each  of  them  con- 
templates the  use  of  a  brush  of  block  form,  spring- 
actuated,  and  moving  in  a  slot  or  socket  of  a 
brush  holder.  The  court  holds  the  second  claim 
of  the  Rice  patent  good  and  valid  in  law  and  en- 
joins the  defendant  from  its  infringement.  The  bill 
against  the  Thomson  and  Wakefield  patent  is  dis- 
missed, the  court  holding  that  the  patent  is  wholly 
wanting  in    patentable    novelty. 


TRADE  NEWS. 

The  Mercantile  Electric  company  of  St,  Louis, 
Mo.,  with  a  capital  stock  of  $100,000,  has  been 
incorporated  by  Charles  G.  Dubois,  James  W.  John- 
son and  others. 

The  Adams  Construction  company  of  Buffalo. 
N.  Y..  has  been  incorporated,  mth  $5,000  capital,  to 
build  electrical  equipments.  The  directors  are  H. 
S.  Wasson,  J.  O.  Munroe  and  W.  J.  Jamison. 

The  building  heretofore  occupied  by  the  Helios- 
Upton  company  in  Peabody,  Mass.,  will  be  taken 
by  the  American  Aaron  Electricity  Meter  com- 
pany, which  will  install  new  machinery  and  manu- 
facture electric  meters. 

The  Helios-Upton  company's  factory  at  Pea- 
body,  Mass.,  formerly  the  works  of  the  Standard 
Thermometer  company,  is  to  be  moved  to  Phila- 
delphia, where  the  principal  office  of  the  Helios- 
Upton   company  is   located. 

The  Cahill  Electric  Typewriter  company  of  Wash- 
ington. D.  C,  is  contemplating  an  increase  of  capi- 
tal stock  and  the  removal  of  Its  plant  to  Worcester, 
Mass.  It  was  intended  to  move"  to  Bridgeport, 
Conn.,  but  the  Worcester  Board  of  Trade  has  been 
trying  for  some  time  to  secure  the  plant  for 
Worcester.  The  present  plans  provide  for  a  total 
capital   of  $250,000. 

The  Springfield  Plum.bing  company,  302  Boon- 
ville  street,  Springfield.  Mo.,  which  is  in  the  market 
for  electrical .  supplies,  announces  that  it  will  be 
pleased  to  receive  factory  quotations  on  weather- 
proof wire  and  rubber-covered  wire  of  all  sizes, 
open-circuit  carbon  batteries  complete,  iron-box 
bells  and  annunciator  wire  in  sizes  of  Nos.  16,  18 
and  20.  These  quotations  must  be  from  the  factory. 

H.  M.  Shaw  &  Co.,  115  Broadway,  New  York 
city,  manufacturers  of  Shaw's  non-arcing  lightning 
arrester,  have  secured  the  exclusive  management 
and  control  of  the  Medbery  insulation,  so  well  and 
favorably  knowm  to  the  street-railway  trade.  This 
firm  is  in  position  to  supply  promptly  all  the  de- 
signs of  overhead  material  at  prices  consistent  W'ith 
hisrh-grade  workmanship.  Many  of  the  larger 
street-railway  companies  in  the  LTnited  States  and 
abroad  have  used  Medbery  insulation  for  many 
years,  and  can  attest  to  its  good  qualities. 

An  American  exchange  has  been  established  in 
the  city  of  Guadeloupe  w'hich  has  for  its  object 
the  introduction  of  various  lines  of  American 
manufactures  not  knowm  in  that  market  and  the 
substitution  of  American  for  other  foreign  goods 
in  lines  that  have  already  been  established.  The 
address  of  the  exchange  is  "The  .American  Ex- 
change. Pointe  a  Pitre,  Guadeloupe.  West  Indies." 
and  it  is  understood  that  the  financial  responsibjl- 
ity  of  the  concern  is  all  right.  The  manager  speaks 
and  writes   English,  and  is  said  to  be  thoroughly 


I40 


WESTERN    ELECTRICIAN 


February  23,  1901 


acquainted  with  trade  relations  between  Gaude- 
loupe.  the  United  States.  France  and  England. 
The  Roods  to  be  handled  will  include  steam  engines 
and  fittings  of  all  kinds,  steam  and  small  pumps, 
machinery  of  various  kinds,  tools,  corrugated  iron, 
light  portable  railroads,  etc.  An  additional  open- 
ing may  be  found  for  electrical  machinery,  as  there 
are  a  number  of  improvements  already  under  con- 
sideration in  Guadeloupe  for  the  electric  lighting  of 
towns  and  cities,  the  establishment  of  steam  and 
electric    railroads,    etc. 


BUSINESS. 


The  Western  Electric  company.  Chicago,  is  carry- 
ing a  large  line  of  construction  material  of  use  to 
central  stations  and  street  railways.  Bulletins  of 
this  material  are  being  sent  out. 

The  Electric  Appliance  company.  Chicago,  an- 
nounces that  it  owns  the  factory  making  Crystal 
Lake  cross-arms,  pins  and  brackets.  The  company 
claims,   therefore,   to  be  in   a  better  position  than 


any  other  western  supply  house  for  making  prompt 
and  satisfactory  shipments. 

The  Emerson  Electric  Manufacturing  company  of 
St.  Louis  announces  that  its  factory  is  fully  en- 
gaged in  the  manufacture  of  desk  and  ceiling  fans 
for  the  season  of  1901,  and  that  the  demand  for 
Emerson  apparatus  has  necessitated  a  considerable 
increase    in    factory    facilities    and    machinery. 

Recent  installations  of  engines  built  by  the  Ball 
Engine  company  of  Erie,  Pa.,  include  a  300-horse- 
power,  cross-compound,  self-oiling  engine  for  the 
United  Railways  and  Electric  company's  plant  at 
Baltimore.  Md.,  and  a  150-horsepower  engine  of 
similar  type  for  the  Center  Star  Mining  company 
of  Rossland.  B.  C. 

The  American  Bridge  company  announces  its 
sales  during  the  month  of  January  as  the  largest 
of  any  month  since  its  organization,  aggregating 
over  60,000  tons.  The  company  is  at  present  getting 
out  about  20  bridges  for  the  Erie  Railroad  com- 
pany, while  among  the  contracts  on  hand  is  one 
to  furnish    Cooper  &   Wigand   about  2.S00  tons   of 


structural  steel  for  the  Kingsbridge  power  house 
on  the  Third  Avenue  railroad,  New  York  city.  The 
Gillette-Herzog  branch  of  the  American  Bridge 
company  will  furnish  the  steelwork  for  the  large 
steel  building  to  be  shipped  to  the  Montezuma 
Copper  company  at   Nacozari,   Mexico. 

The  Bois  d'Arc  Pin  company,  with  office  at 
Beaumont,  Texas,  has  one  factory  in  operation  at 
McKinney  and  is  building  another  at  Clear  Lake. 
Texas.  The  company  asserts  that  Bois  d'Arc  tim- 
ber is  harder  and  stronger  than  any  other  wood 
and  will  last  longer  than  steel  or  iron.  It  makes 
insulator  pins  only. 

The  Non-polarizing  Dry  Battery  company  is  now 
established  in  its  new  quarters  at  447  Broadway. 
New  York  city.  The  company  reports  that  it  is 
turning  out  a  much  better  battery  than  heretofore 
and  that  its  business  is  increasing  materially.  It 
recently  received  a  large  order  from  the  United 
States  government  for  batteries  to  be  shipped  to 
Manila.  The  company's  railroad,  telephone  and 
gas-engine    business   is   also   increasing. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 
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667,727.  Automatic  Alarm  System.  Felix  McGlom. 
New  York.  N.  Y..  assignor  to  the  Automatic 
Fire  Alarm  company,  New  York.  N.  Y.  Appli- 
cation  filed    May   21,    1900. 

The  protective  circuU  is  arranged,  when  disturbed,  to 
put  in  operation  a  talking  macbiue  which  transmits  a  mes- 
sage over  a  telephone  circuit. 

6')7.728.  Talking  Machine.  Felix  McGloin.  New 
York.  N.  Y..  assignor  to  the  Automatic  Fire 
Alarm  company.  New  York.  N.  Y.  Applica- 
tion filed  June  6,  1900.  * 

In  addition  to  the  talking  mechanism  an  electrical  de- 
vice is  used  to  enable  the  message  to  be  repeated  several 
limes.    The  machine  is  then  stopped  automatically. 


667,882.  Feeder-wire  Insulator.  Charles  K.  King. 
Mansfield.  Ohio.  Application  filed  December 
10,    1900. 

The  pin  has  one  or  more  lups  at  its  end.  The  insulator 
has  a  central  bore  to  receive  the  pin  and  one  or  more  pas- 
sages opening  into  the  bore  to  permit  the  passaee  of  the 
lugs.     A  washer  retains  the  insulator  upon  the  pin. 

667,889.  Electric  Spark  Coil.  Stephen  B.  Morss. 
Rahway.  N.J.     Application  filed  March  21,  1900. 

The  coil  embodies  a  hollow  core  in  which  a  battery  cell 
is  placed.  The  winding  surrounds  the  hollow  cylin- 
drical core. 


No.  667.859 

667.729.  Electric  Brake  Mechanism.  Frank  C. 
Newell.  Chicago,  111.,  assignor  to  the  Westing- 
house  Air  Brake  company,  Pittsburg.  Pa.  Ap- 
plication filed  August  26,   1899. 

A  magnetic  rail-shoe  is  used,  which  acts  to  apply  a  wheel- 
shoe  at  the  same  time. 

667.730.  Electric  Brake.  Frank  C.  Newell.  Wil- 
kinsburg.  Pa.,  assignor  to  the  Westinghouse 
Air  Brake  company,  Pittsburg,  Pa.  Application 
filed  May  2,  1900. 

In  this  brake  the  wheel-shoes  are  set  by  the  application 
of  the  magnetic  rail-shoe,  but  provision  is  also  made  for 
setting  the  wheel-shoes  with  greater  force  against  one 
pair  of  wheels  than  against  the  others. 

(167.764.  Electric  Switch.  David  R.  Bruce.  London, 
England.     Application    filed  July   28.    1900. 

The  contacts  are  made  through  a  flexible  conductor  and 
rollers  instead  of  throuiih  knife  members. 


NO,  667,996. 

667,805.  Signaling  Apparatus.  William  A.  Swareii, 
Chicago.  111.,  assignor  of  one-half  to  Hamilton 
C.  Kibbie,  Oblong.  111.  Application  filed  Janu- 
ary 2,   1900. 

Movable  conductive  slides  are  each  capable  of  a  num- 
ber of  operative  seitings.  A  battery  has  electrical  con- 
nection with  circuit-closers  adapt' d  to  engage  with  the 
conducting  slides  and  a  signaling  device. 

667.859.  Ship's  Telegraph.  Frank  W.  Wood.  New- 
port News,  Va.     Application  filed  July  11,  1900. 

A  signal-transmitting  circuit  is  used  to  send  signals 
from  the  bridge  to  the  engine  room,  and  the  controlling 
mechanism  of  the  engines  is  so  connected  electrically  to 
another  circuit  that  when  the  order  has  been  correctly 
executed  it  is  repeated  automatically  by  an  indicator  on 
the  bridge  through  the  medium  of  the  second  circuit  men- 
tioned.    (See  cut,) 


No.  668,030. 

667.903.  Trolley  Switch.  Charles  P.  Cornell,  Bald- 
winsville,  N.  Y.     Application  filed  June  29,  1900. 

A  support  has  a  fixed  way  with  diverging  flanges.  A 
movable  switch  section  between  the  flanges  is  provided 
with  diverging  ways  movable  into  and  out  of  aiinement 
with  the  fixed  way.  The  switch  section  is  held  flexibly  in 
one  of  its  shifted  positions,  and  forctd  to  its  other  shifted 
position  by  the  interposition  of  one  of  the  flanges  of  the 
trolley. 

667.904.  Closed-conduit  Electric  Railway.  Leon 
Dion,  Boston,  Mass.,  assignor  to  the  Electrical 
Safety  Traction  company  of  West  Virginia. 
Application   filed  August  6,   1900. 

The  surface  conductor  is  composed  of  insulated  sec- 
tions, and  is  energ'zed  by  a  movable  conductor  contained 
in  the  clised  conduit  apd  arranged  to  be  raised  by  a  mag- 
net carried  by  tbe  car. 

667,966.  Elevated  Electric  Railway.  Lewis  A. 
Brown.  St.  Louis,  Mo.  Application  filed  Oc- 
tober  22,»  1900. 

The  invention  deals  with  an  elevated-railway  truck, 
comprising  a  plate  carrying  a  supporting  plate  movably 
mouited  above  it.  Motors  are  carried  by  the  plate  for  ro- 
tating a  traction  wheel  carried  by  the  first-mentioned 
plate.  Gnide  wheels  are  suspended  from  the  plate,  and 
springs  hold  the  guide  wheels  in  position  at  all  times. 

667,980.  Terminal  Socket.  Ernst  W.  G.  C.  Hofit"- 
mann,  Charlottenburg,  Germany,  assignor  to 
the  Siemens  &  Halske  Electric  company  of 
America,  Chicago,  111.  Application  filed  Oc- 
tober II,  1899. 

The  socket  is  divided  longitudinally  into  sections  and 
arranged  to  be  adjustable  in  size. 

667,996.  Transformer.  Ferdinand  Schwedtmann 
and  Waldo  A.  Layman,  St.  Louis,  Mo.  Appli- 
cation  filed  June   i,   1900. 

The  insulation  is  composed  of  alternate  sheets  of  smooth 
and  corrugated  insulating  maieriril,  forming  conduits  for 
the  passage  of  an  insulating  or  cooling  fluid.     (See  cut.) 

668,022.  Signal-controlling  Relay.  Herbert  E. 
Shreeve,  Dedham,  Mass.,  assignor  to  the  Amer- 
ican Bell  Telephone  company,  Boston,  Mass. 
Application  filed  October  i,  1900. 

An  iron  core  of  annular  cross-section  surrounds  one  end 
of  a  central  core  but  is  magnetically  separated  from  it. 
An  armature  is  mourned  at  one  end  of  the  cores  in  the 
magnetic  circuit  of  both.  A  helix  for  the  central  core 
wound  over  its  non-surrounded  portion  excites  it  for  the 
attraction  of  the  armature.  An  auxiliary  exciting  helix 
for  the  annular  core  wound  to  excite  it  maintains  the  at- 
traction of  the  armature. 


668,030.  Means  for  Stopping  Electromotors.  James 
J.  Wood,  Fort  Wayne,  Ind.  Application  filed 
October  15,   1900. 

A  magnet  for  a  motor  controllpr  adapted  to  remain  in- 
active during  the  nnrm^l  range  of  current  variations,  and 
to  respond  to  either  a  minimum  or  max'mum  current,  has 
a  double  winding  comnris'ng  a  series  roil  and  a  shunt 
coil  wnund  to  receive  currents  in  like  direction  so  as  to 
co-onerate  in  'he  maenetiz^tion  of  the  magnet,  the  former 
co'l  b°ing  connected  in  series  with  the  mo*or  armature 
and  the  latter  in  shunt  so  as  to  receive  a  counter  current 
from  the  armature.     (See  cut  ) 

668,044.  Telephone  Switchboard  and  Circuit.  Fran- 
cis L.  Oilman,  New  Bedford,  and  Charles  H. 
Herzig,  Boston.  Mass.,  assignors  to  the  New 
Ensrland  Telephone  and  Telegraph  company 
of  New  York.  Application  filed  November  6, 
1900. 

In  a  telephonic  central-station  switching  system,  regular 
switch  sorkets  for  a  oortion  of  the  sub-station  circu'ts  are 
Dlaced  on  the  upper  nart  of  each  section  of  the  switch- 
board, and  answering  switch  sockets  for  the  circuits  are 
gri^uned  in  th"  lower  part  of  the  sections,  with  line  signals 
for  the  circuits  assciated  with  them.  Special  switch 
sockets  for  ono'her  pf^rt'on  of  the  sub-station  circuits  are 
also  placed  on  the  =witohboard.  between  the  regular  and 
the  answering  sockets  and  the  line  signals,  together  with 
additional  or  answering  sockets  and  Hoe  signals  asso- 
ciated with  them. 

668.057.  Trolley  Wheel.  Francis  E.  Shaughnessy. 
assignor  to  Thomas  C.  Knowles  and  George  j. 

Thomas,  all  of  Newton,  Mass.  Application  filed 
July   17,   1899. 

The  trolley  wheel  is  mounted  on  a  spherical  bushing  so 
that  it  can  rotate  at  various  angles. 

668.108.  Transfer  Apparatus  for  Electric  Batteries. 
Cyprien  O.  Mailloux.  New  York,  N.  Y.  Ap- 
plication filed  December  29,   1899. 

The  subject  of  this  patent  is  an  apparatus  f  jr  substitut- 
ing one  bat'ery  for  another  upon  a  vehi'^le.  A  transfer 
battery  carrier  has  tvyT  or  more  battery-supportine  shelves 
or  sections  and  is  adapted  to  change  its  position  to  allow  a 
battery  to  be  withdrawn  from  the  vehicle  on  to  one  of  the 
shelves  and  anoiher  battery  to  b=i  shifted  from  another 
shelf  to  replace  the  one  removed  from  the  vehicle.  Hori- 
zontally reciprocating  rods  mounted  at  the  side  of  the  path 
of  the  battery  carrier  shift  tbe  batteries  to  or  from  any 
shelf.     (See  cut.) 


NO     668,108. 

668,109.  Storage  and  Transfer  System  for  Electric 
Batteries.  Cyprien  O.  Mailloux.  New  York, 
N.   Y.     Application  filed  April  24,   1900. 

A  battery  carrier  conveys  batteries  to  and  from  the  posi- 
tion occupied  by  a  vehicle  drawn  by  battery  power.  A 
transfer  table  moves  to  and  from  the  battery  carrier,  and 
a  transfer  car  carries  the  batteries  between  the  table  and 
a  transfer  rack.  A  motor  mechanism  shifts  batteries  to 
and  from  tbe  transfer  car  and  propels  the  car. 

668,140.  Rheostat  and  Circuit-breaker.  Henry  B. 
Cutter,  Philadelphia,  Pa.,  assignor  to  H.  Ward 
Leonard,  New  York,  N.  Y.  Application  filed 
February  24,  1899. 

A  spring-actuated,  resistance-controlling  switch  is  In 
series  with  the  contacts  of  the  circuit-breaker,  but  me- 
chanically independent.  An  electromagnetic  device  nor- 
mally restrains  the  resistance-controlling  switch. 

Design. 

^^4,084.  Bracket  for  Telephone  Stands.  Ray  V. 
Griggs,  Chicago,  111.  Application  filed  No- 
vember 5,  1900.     Term  of  patent,  seven  years. 


WESTERN  ELECTRICIAN 


EVERY   SATURDAY. 


Vol.  XXVIII. 


CHICAGO,  MARCH  2,  1901. 


No.  9 


Power     Development     on     the     James 
River  at  Richmond,   Va. 

The  Virginia  Electrical  Railway  and  Develop- 
ment companj"  of  Richmond.  Va.,  will  commence 
the  operation,  about  the  middle  of  this  month,  of 
a  waterpower  plant  ab:?olutely  modern  and  up-to- 
date,  and  in  the  construction  of  which  so  many 
unique  and  original  features  have  entered  that  a 
description  of  it  will  prove  of  unusual  inter- 
est. 

The  James  River  rapids  at  Richmond,  Va.,  whose 
power  will  be  developed,  from  time  out  of  mind 
have  been  a  fruitful  subject  of  discussion  for  in- 
dustrial writers,  and  if  all  that  has  appeared  in 
print  about  the  waterpower  could  be  pasted  to- 
gether in  one  long  column,  it  would  probably  reach 
from  bank  to  bank  of  the  river  a  dozen  times.  But 
while  it  is  estimated  that  the  river  will  yield  about 
22,000  horsepower,  the  citizens  of  Richmond  have 
simply  enjoyed,  hitherto,  the  knowledge  of  their 
valuable  possession,  and  listened  to  visitors'  re- 
marks upon  it,  and  wondered  that  such  power 
was  not  utilized  to  more  advantage,  but  have  never 
made  use  of  more  than  one-quarter  of  the  power 
for  the  development  of  the  city.  The  Virginia 
Electrical  Railway  and  Development  company  now 
controls  practically  the 
whole  of  this  power,  and 
is  about  to  convert  14.- 
000  horsepower  into 
electrical  energ].'. 

The  power  station  will 
be  located  just  at  the 
head  of  tidewater  on 
the  James  River,  on  a 
site  formerly  owned  by 
the  Haxall-Crenshaw 
Flour  company,,  once 
the "  largest  establish- 
ment of  its  kind  in  the 
world.  Between  t  h  i  :^ 
site  and  the  head  of  the 
rapids,  or  upper  falls  of 
the  river,  two  miles 
above  the  city,  there  '.s 
an  available  head  of  S3 
feet,  but  25  feet  of  thi> 
head  only  will  be  used. 

A  dam.  1.600  feet  long. 
of  simple,  concreie- 
masonrj'  construction, 
with  an  average  height 
of  eight  feet  and  width 
from  seven  to  eight, 
equipped  with  a  mova- 
ble crest,  will  be  thrown 
across  the  river,  which 
will  divert  the  whole  of 
the  ordinary  flow  of  the 
river  into   a  canal  2,200 

feet  long,  leading  to  the  power  house.  The  site 
of  the  dam  is  shown  in  Fig.  3,  on  the  next 
page. 

In  the  contract  drawings  and  specifications  the 
dam  consisted  of  a  continuous  concrete  structure, 
built  to  an  elevation  one  foot  above  the  old  Haxafl 
dam.  The  short  time  in  which  these  drawings 
and  specifications  were  drawn  up  did  not  permit 
of  a  thorough  study  of  the  situation,  and  after 
such  stud}'  was  made,  it  was  seen  to  be  very 
advantageous  to  maintain  a  higher  level  of  water 
above  the  dam  than  this  structure  "would  have  done. 
A  permanent  structure,  higher  than  the  old  Haxall 
dam,  would,  however,  have  entailed  a  threat  of 
serious  damage  in  extreme  freshets  to  the  property 
above  the  dam,  mainly  to  that  of  the  Tredagar 
company.  The  damage  would  even  perhaps  have 
been  a  serious  question  with  the  structure  shown 
on  the  contract  draw-ings,  since  it  was  intended 
to  be  one  foot  higher  than  the  dam  appurtenant 
to  the  property  bought  by  this  company,  and 
since  also  the  head-gates  shut  off  a  channel  between 
Brown's  Island  and  the  North  Shore,  w^hich  was 
formerly  a  discharging  arm  of  the  river  in  times 
of  freshet.  On  this  account  it  was  finally  deter- 
mined to  change  the  form  of  the  dam  entirely 
and  to  build. a  masonry  structure  to  a  height  one 
foot  below  the  old  Haxall  dam,  with  piers  at  in- 
tervals built  above  the  highest  expected  freshet 
level,  and  from   a  bridge   on  them   to  build  piers 


to  operate  movable  gates,  which  could  be  low- 
ered to  maintain  the  level  desired  in  ordinary  stages 
of  the  river,  and  which  could  be  raised  to  allow 
a  free  discharge  of  the  freshets  without  raising 
the  freshet  level  above  what  existed  formerly. 
This  construction  is  shown  in  Fig.  4.  There 
will  be  10  horizontal  headgates,  18  by  eight  feet, 
to  control  the  flow  of  the  water  into  the  canal. 

The  section  of  the  canal  is  rectangular,  50  feet 
wide  by  13  feet  high,  with  corners  rounded  with 
a  three-foot  radius  curve,  and  a  concrete  lining 
throughout.  The  discharge  of  the  canal  will  be 
6.000  cubic  feet  per  second,  at  a  velocity  of  nine  feet 
per  second.  The  climate  being  very  temperate  and 
the  water  of  a  very  high  velocity,  no  provision  has 
been  made  against  anchor  ice. 

The  construction  of  the  power  house  (shown  in 
Fig.  i)  will  be  in  several  points  in  advance  of  the 
practice  of  the  day.  The  superstructure  is  of  con- 
crete blocks,  instead  of  brick,  each  block  being 
molded  before   set  in  place,   and  as  the  work  was 


Fig. 


i\-er  House.  Fig.  z.     Interior  of  Power  House  Showing  Steam-engine  Auxiliaries. 
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unusual  and  peculiar,  it  was  undertaken  by  the 
company  instead  of  by  contract.  About  3,000 
blocks   were  made   and  used. 

Another  distinctive  feature  is  that  the  boiler  room 
is  directly  over  the  w"heel  chambers.  These  cham- 
bers are  formed  by  heavy  arches,  supporting  the 
boiler-room  floor,  and  the  arches  are  supported 
on  intermediate  pillars.  There  will  be  eventually 
12  pairs  of  Stilwell-Bierce  &  Sniith-Vaile  turbines, 
51  inches  in  diameter,  working  under  a  25-foot 
head,  and  each  pair  will  develop  1,200  horsepower 
when  running  at  140  revolutions  per  minute.  The 
wheels  discharge  into  draft  "tubes  formed  in  the 
concrete,  turning  almost  a  right  angle  by  an  easy 
bend,  and  thence  running  under  the  floor  of  the 
generator  room  to  the  tail  race.  A  draft  tube  is 
illustrated  in   Fig.  5. 

Each  pair  of  turbines  will  be  direct-connected 
to  a  700-kilowatt,  550-volt,  14-pole,  compound- 
wound,  direct-current  unit  (running,  of  course,  at 
140  revolutions  per  minute).  These  machines  are 
of  the  latest  railway  tj-pe,  and  are  furnished  by 
the  General  Electric  company,  under  rigid  guaran- 
tees in  regard  to  overload  capacity  and  heating 
effects  of  the  armature  and  field  coils  and  of  the 
commutator.  The  machines  furnish  current  for 
street  railway  and  power,  and  by  use  of  two  bal- 
ancing sets,  a  235-470-volt,  three-wire  system  for 
light   and   power   is   obtained. 

The    switchboard    is    built    of    black,    marbleized 


slate,  having  three  sets  of  bus-bars  and  the  neces- 
sary switches,  wattmeters,  etc..  for  control  and 
regulation  of  the  different  feeders  and  systems. 
There  are  altogether  36  panels  in  the  board,  con- 
sisting of  nine  railway  feeder  panels,  one  watt- 
meter panel  for  the  railway,  10  generator  panels, 
one  booster  panel,  two  balancer  panels,  one  watt- 
meter panel-  for  the  light  and  power,  and  nine 
feeder  panels  for  light  and  power. 

Owing  to  the  droughts  which  sometimes  visit 
Virginia,  and  also  to  back-water  in  time  of  flood, 
an   auxiliary   steam  plant   is   being  installed. 

The  initial  installation  in  the  boiler  room  con- 
sists of  two  batteries  of  Babcock  &  Wilcox  water- 
tube  boilers,  two  boilers  to  a  battery,  each  boiler 
capable  of  delivering  520  horsepower,  or  a  total 
installation  of  2,080  horsepower  at  a  normal  rating 
and  at  150  pounds'  steam  pressure.  These  boilers 
will  draw  into  a  stack  made  of  solid  concrete  (Fig. 
i),  175  feet  high  above  the  grate  bars  and  11  feet  in- 
side diameter.  The  room  will  be  entered  by  a  track, 
and  coal  will  be  dumped 
from  cars  before  the 
-grates.  For  the  feed 
water  two  10  and  6  by 
12-inch  duplex  Knowles 
steam  pumps  were  in- 
stalled, feeding  through 
a  Berryman  heater. 

From  the  boilers  the 
steam  is  carried  into  a 
14-inch  steam  header, 
located  in  the  generator 
room  on  brackets  placed 
on  a  partition  wall,  and 
thence  to  the  engines. 
Directly  underneath  the 
steam  header  is  the  36- 
i  n  c  h  exhaust  header. 
Three  feet  over  the  top 
of  the  latter  header  is  a 
gallery  from  which  are 
operated  the  different 
valves  of  the  steam  and 
exhaust  headers. 

Each  armature  is 
mounted    on    a    shaft 
driven   on    one    side    by 
an    engine    or    on    the 
other   by    two    turbines, 
as     may    be     necessary. 
The     engines     (Fig.     2) 
were  built  by  the  E.  P. 
Allis  company,  and   are 
tandem   -   compound, 
steeple,    condensing,    of 
1,200    horsepower    each, 
having     cylinders     of 
20  inches'  and  40  inches' 
diameter    by   42    inches' 
stroke.     The    condenser, 
made  by  the  Henry  R.  VVorthington  company,  is  lo- 
cated in  the   condenser  pit   on   the  outside   of  the 
building.     An  air  pump  and  a  centrifugal  pump,  in 
the  generating  room,  are  part  of  this  equipment. 

Starting  from  the  station,  an  underground  and 
overhead  system  was  put  in.  The  ducts  of  the 
underground  system  were  manufactured  by  John  T. 
McRoy,  and  are  both  four  and  six-duct  conduits, 
all  of  six-foot  lengths,  laid  in  sections  of  64-duct 
36-duct,  24-duct,  i6-duct,  i2-duct  and  lo-duct, 
starting  from  the  64-duct  at  the  station  and  de- 
creasing in  size  from  one  manhole  to  another,  till 
they  drop  to  the  lo-duct  at  the  furthest  man- 
hole- ,  ;;  .^liAlM 
The  feeder  cables  of  the  underground  system 
were  manufactured  and  installed  by  John  A.  Roeb- 
ing's  Sons  company;  they  are  rubber-covered,  lead- 
encased,  and  range  in  size  from  250,000  circular 
mils  to  600,000  circular  mils,  with  a  length  of  about 
25,000  feet 

The  underground  mains  are  200  Edison  main 
tubes,  of  which  there  has  been  installed  about  70,000 
feet.  The  overhead  feeders  have  a  length  of  about 
50,000  feet  and  range  in  size  from  250,000  to  500,- 
000  circular  mils.  The  overhead  mains  have  a 
length  of  about  30,000  feet,  range  in  size  from  No. 
4  B.  &  S.  to  250,000  circular  mils,  and  are  con- 
nected to  the  underground  mains  at  three  points. 
The  power  house  occupies  an  ideal  and  a  very 
unusual  location  for  a  central  waterpower  station, 
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the  center  of  distribution  of  power  and  light  being 
not  more  than  half  a  mile  away. 

The  Virginia  Electrical  Railway  and  Develop- 
ment company,  as  its  name  implies,  will  make  de- 
velopment a  feature.  In  connection  with  the  ri- 
parian rights,  the  company  purchased  large  tracts 
of  land  on  both  sides  of  the  river,  and,  following 
the  plan  of  the  Niagara  plant,  will  inaugurate  a 
similar  system  of  making  business  by  offering  these 
tracts,  which  are  crossed  by  two  great  railroads  and 
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intendent,  and  adds  to  a  thorough  technical  knowl- 
edge  a   practical    experience    of    several    years. 

Throughout  the  work    Mr.   Frederick  Sargent  of 
Chicago    has  been  consulting  engineer. 


The  Field  for  Telegraph  Inventors. 

Seemingly  an  attractive  field  lor  young  inventors 
during  the  last  two  or  three  j'ears  has  been  the  de- 
vising of  printing-telegraph  systems  and  apparatus 
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devote  their  time,  money  and  energy  to  the  peffec- 
tion  of  apparatus  which  in  itself  may  be  interesting 
as  a  mechanical  or  electrical  contrivance,  but  which 
is  destined  to  find  no  place  in  the  commercial  field 
of  telegraphy." 


The  Enclosed  Arc  Lamp  Patents. 

Considerable    interest   has   been    aroused    by    the 
announcement   that  the   General   Electric   company 
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accessible  by  several  others  and  steamship  lines, 
free  to  manufacturers  who  will  locate  thereon  and 
use  a  sufficient  amount  of  power,  rental  of  land 
being  covered'  by  rental  of  power.  Power  will  be 
furnished  at  low  rates.  These  tracts  are  forever 
free  from  municipal  taxation.  Already  the  com- 
pany has  been  the  means  of  inducing  a  bag  factory 
to  locate  there. 

As  said  above,  the  company  controls  practically 
the  whole  of  the  22,000  horsepower  of  the  river,  and 
in  view  of  the  opportunity  it  will  afford  to  econo- 
mize by  means  of  electrical  intermediates  applied 
to  street  railways,  street  lighting  and  the  multi- 
farious industries,  great  and  small,  of  a  city  al- 
ready conspicuous  for  its  manufactures,  the  pros- 
pect  of  the  company   is   exceedingly   bright. 

Contracts  have  been  made  with  the  largest 
manufacturing  enterprises,  hotels  and  consumers 
in  the  city,  among  which  may  be  mentioned  the 
Richmond  Traction  company,  Richmond  Locomo- 
tive and  Machine  Works,  William  R.  Trigg  Ship 
Yards,  Jefiferson  Hotel,  Murphy's  Hotel  and  all 
of  the  department  stores.  The  station  will  there- 
fore be  the  great  hub  from  which  will  diverge  in- 
numerable spokes  of  industry. 

The  company  is  capitalized  at  $1,000,000,  and  has 
a  bonded  indebtedness  of  $1,500,000.  Mr.  E.  L. 
Bemiss,  vice-president  and  general  manager  of  the 
Edison  Electric  company  of  New  Orleans,  La.,  one 
of  the  ablest  and  most  successful  business  men  of 
the  South,  is  president.  Mr.  W.  M.  Habliston, 
vice-president,  is  also  vice-president  of  the  National 


intended  to  effect  great  improvements  over  the 
present  methods  of  telegraphy.  One  of  the  latest 
of  these  inventions  has  been  produced  in  Omaha 
and  is  known  as  the  Pearne  printing  telegraph. 
This  apparatus,  which  was  mentioned  in  a  recent 
issue  of  the  Western  Electrician,  depends  for  its 
operation  on  "four  grades  of  currents  supplied 
by  storage  batteries  at  either  end  of  the  line."  Al- 
though a  test  of  this  system  is  said  to  have  resulted 
successfully  on  a  554-mile  line,  it  is  perhaps  doubt- 
ful if  the  invention  possesses  the  characteristics  of 
simplicity,  accuracy  and  cheapness,  which  are  neces- 
sary to  the  construction  of  an  apparatus  that  will 
prove  commercially  practicable. 

Discussing  the  subject  opened  by  a  consideration 
of  the  inventor's  efforts  to  introduce  radical  im- 
provements in  methods  of  telegraphy,  a  prominent 
telegraph  engineer  made  some  interesting  observa- 
tions in  conversation  with  a  representative  of  the 
Western  Electrician.  "When  Morse  invented  his 
telegraph  key  and  sounder,"  said  he,  "and  paved 
the  way  for  reading  by  sound,  he  produced  probably 
the  simplest  system  that  could  be  devised,  and  a 
system  which  has  stood  the  test  of  years.  The 
country  is  to-day  covered  with  an  army  of  skilled 
telegraph  operators,  and  to  introduce  any  one  of 
the  many  so-called  'revolutionary'  telegraph  systems 
that  are  being  put  forward  would  necessitate  either 
the  employment  of  new  help  or  the  training  of  old 
empJcyes.  and  this  would  scarcely  be  compatible 
with  present  conditions.  Then,  too,  the  .^bstitu- 
tion  of  more  complex  and  necessarily  more  expen- 


has  secured  control  of  the  Marks  enclosed-arc-lamp 
patents.  One  manufacturer  points  out  that  the 
continental  patents  anticipate  the  Marks  patents  by 
one  year.  Another  believes  that  the  General  Elec- 
tric company  would  not  have  bought  the  patents 
unless  convinced  that  they  were  valid  and  thinks 
that  all  manufacturers  of  enclosed-arc  lamps  ex- 
cept the  few  licensed  companies  will  be  prohibited 
from  manufacturing  enclosed  lamps. 

Mr.    Conway    Robinson    of    Elwood,    Ind..    when 
asked  for  his  opinion  of  the  situation,  said:     "The 
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Bank    of   Virginia.     Mr.    Everett    Waddey    is    sec- 
retary. 

In  the  construction  department,  Mr.  Reuben 
Shirreffs,  formerly  hydraulic  engineer  of  the  Ches- 
apeake and  Ohio  railway,  and  recently  of  the  Met- 
ropolitan board  of  Boston,  a  man  of  distinguished 
ability,  is  chief  engineer.  Edward  J.  Willis,  in- 
ventor of  the  Willis  planimeter,  and  one  of  the 
best  construction  engineers  in  the  country,  was 
steam  and  electrical  engineer  during  the  early  part 
of  the  work.  Mr,  J.  P.  Pope,  formerly  with  the 
New   Orleans   Edison   Electric  company,  is  super- 
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sive  devices  at  each  telegraph  station  would  mean 
a  very  large  initial  expenditure,  and  the  doubtful 
advantages  gained  in  the  automatic  recording  of 
messages  and  possibly  more  rapid  transmission 
would  be  more  than  offset  by  the  expense  of  keep- 
ing the  systems  in  repair.  It  would  be  well  for  the 
many  inventors  wlio  aspire  to  produce  efficient 
and  economical  telegraph  apparatus  and  who,  as 
a  rule,  are  unfamiliar  with  the  conditions  met  with 
in  the  operation  of  a  successful  telegraph  system, 
to  make  a  thorough  study  of  the  situation  and  seek 
the  advice  of  experienced  telegraphers  before  they 
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Marks  patent  on  enclosed-arc  lamps,  as  I  understand 
it,  covers  a  'gas  check'  in  the  passage  for  the  egress 
of  gases  from  the  inner  globe,  and  several  ways  of 
constructing  this  gas  check.  This  passage  is  usually 
the  hole  through  which  the  movable  carbon  enters 
the  inner  globe.  Any  lamp  which  has  a  simple 
hole  through  the  inner-globe  plate  for  the  passage 
of  the  movable  carbon,  and  no  gas-check  arrange- 
ment, evidently  does  not  infringe  this  patent.  It 
seems,  however,  that  as  the  patent  is  quite  broad 
and  clear  it  will  affect  those  manufacturers  who 
have  been  using  devices  made  on  the  principle  of 
the  gas  check.  The  patent  will  probably  not  give 
a  control  or  monopoly  of  the  enclosed-arc-lamp 
business.  It  is  possible  to  use  a  plain,  round  hole, 
which,  however,  gives  inferior  results,  or  two  or 
three  other  methods  of  construction.  One  of  these 
devices,  recently  invented  by  me,  gives  even  better 
results  than  any  device  heretofore  brought  out,  and 
yet  operates  on  a  different  principle.  As  the  neces- 
sity arises,  it  is  probable  that  still  other  methods 
of  accomplishing  the  same  result  will  be  devised  by 
others.  There  are  at  least  two  of  these  methods 
which  suggest  themselves  and  are  evidently  prac- 
ticable." 


Canadian  Electrical  Association. 

A  meeting  of  the  executive  committee  of  the 
Canadian  Electrical  association  took  place  at  Mon- 
treal on  February  12th.  at  which  arrangements 
were  made  for  the  annual  convention  to  be  held  at 
Ottawa.  It  was  decided  that  the  dates  of  the  con- 
vention should  be  June  19th,  20th  and  21st.  A 
local  committee  was  nominated  tO'  arrange  for 
papers  and  topics  for  discussion,  and  also  to  make 
the  necessary  arrangements  for  the  meeting,  which 
gives    promise   of  being  a    most    successful    one. 


March  2,  1901 

Improvements  in  the  Service  of  the  Ghi- 
cago  City  Railway  Company, 

On  Friday,  February'  22d,  the  five  new  cars  re- 
cently received  by  the  Chicago  City  Railway  com- 
pany were  put  into  service,  their  first  duty  being 
the  transportation  of  a  party  of  prominent  city 
and  railway  officials  on  an  inspection  trip  over  a 
part  of  the  rout^  which  will  be  served  by  the  new 
rolling  stock.  The  cars  are  built  after  designs 
by  Captain  Robert  McCuUoch,  general  manager 
of  the  road,  and  are  put  on  largely  as  an  ex- 
periment. If  they  prove  acceptable  to  the  public 
and  are  successful  in  the  busier  thoroughfares,  it 
is  the  intention  of  the  company  to  increase  the 
number.  Fig.  i  is  an  outside  view  of  one  of  the 
cars,  showing  the  substantial  construction  and 
graceful  lines  embodied  in-  the  design. 

Besides  their  unusual  size,  Captain  McCulloch  has 
embodied  in  the  new  cars  some  novel  features  of 
construction,  which  are  of  interest.  The  main  sills 
are  each  built  up  of  two  S  by  2^2-inch  channel 
irons,  mounted  to  form  a  double  channel,  but  with 
sufficient  space  left  between  them  to  receive  the  win- 
dow sash  when  dropped.  This  enables  the  arm 
rail  of  the  window  casing  to  be  placed  only  25  inches 
from  the  floor,  as  the  sash  may  be  dropped  several 
inches  lower  than  is  possible  in  other  cars.  By 
this  means  it  is  intended  to  make  the  equipment 
equally  ser\'iceable   for  summer  and  winter  use. 

The  new  cars  are  47  feet  over  all,  with  34-foot 
bodies,  and  the  outside  ^\^dth  is  eight  feet  seven 
inches.  The  seats  are  arranged  crosswise,  13  on 
each  side,  giving  seating  room  for  52  persons.  The 
interior  is  finished  in  mahogany,  with  the  ceiling 
decorated  in  white,  and  the  lights,  18  in  all,  are 
arranged  along  the  sides  below  the  ventilators,  as 
shown  in  Fig.  2,  which  gives  a  good  general  idea 
of  the  interior  arrangement  The  window  posts 
contain  push-buttons  for  signaling  to  the  con- 
ductor, and  the  car  is  heated  throughout  with 
electric  radiators.  The  curtains  are  of  pantasote. 
The  vestibules  on  both  platforms  are  stationary, 
and  are  fitted  with  double  folding  doors,  which 
will  be  replaced  by  gates  during  w'arm  weather. 
The  headlights  are  placed  underneath  the  hood 
and  inside  the  vestibules,  directly  over  the  head 
of  the  motorman.  The  cars  are  mounted  on  double 
trucks,  fitted  with  33-inch  wheels.  Four  G  E  67 
motors  are  used  for  each  car,  each  rated  at  38 
horsepower,  and  these  are  connected  to  a  G  E  K12 
controller.  Two  trolley  poles,  the  bases  for  which 
are  shown  in  Fig.  i,  are  provided.  The  equipment 
includes  Christensen  air  brakes.  The  prevailing 
color  of  the  exterior  is  red,  with  trimmings  in 
yellow.  The  new  cars  will  be  put  on  the  Went- 
worth  Avenue  and  Halsted  Street  lines  for  week- 
day service,  and  on  Sundays  they  will  run  on  In- 
diana avenue  between  Eighteenth  and  Fifty-first 
streets. 
The  placing  of  these  cars  in  s e r viipe_i s_th e  first 
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already  announced  in  the  Western  Electrician.  In 
all,  the  proposed  improvements  will  involve  an 
expenditure  of  about  $S,ooo,ooo.  To  provide  funds 
for  this  work,  D,  G.  Ham.ilton,  president  of  the 
company,  states  that  it  must  be  possible  for  the 
company  to  finance  20-3^ear  bonds,  necessitating  a 
renewal  of  franchises  for  from  20  to  30  years,  ac- 
cording to  the   rate  of  compensation  demanded. 


Lease  of  the  Consolidated  Street  Rail- 
ways of  Cincinnati. 

One  of  the  most  important  street-railway  trans- 
actions ever  recorded  in  Ohio  was  completed  on 
February  21st  by  the  signing  of  the  papers  leasing 
the  properties  of  the  Cincinnati  Street  Railway 
company  to  the  Cincinnati  Traction  company.  The 
olficers   of  the    latter   company,   incorporated  with 
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FIG.     2.       IMPROVEMENTS    IN  THE  SERVICE  OF  THE  CHICAGO 
CITY    RAILWAY  COVlPANY. INTERIOR  OF  NEW  CAR. 

a  capital  stock  of  $2,000,000,  to  operate  the  street- 
railway  lines  of  Cincinnati,  are  as  follows:  Presi- 
dent, Hugh  J.  McGowan,  president  of  the  Indianap- 
olis Street  Railway  company;  vice-president,  J. 
Benson  Foraker,  Jr.;  secretary  and  treasurer.  W.  T. 
Irwin;  executive  committee,  W.  Kesley-  Schoepf, 
Hugh  J.  McGowan  and  W.  T.  Irwin.  The  first- 
named  gentleman  in  the  list  is  a  well-known  street- 
railway  man,  having  in  the  past  had  charge  of  the 
properties  of  the  large  railroad  companies  in  Pitts- 
burg and  Washington.  The  directors  are  William 
L.  Elkins,  P.  A.  B.  Widener,  Randal  Morgan,  Hugh 
J.  McGowan,  W.  Kesley  Schoepf,  William  Cooper 
Procter,  W.  T.  Irwin,  Jacob  G.  Schmidlapp,  J.  B. 
Foraker,  Jr.,  H.  M.  Levy  and  David  G.  Edwards. 
The  superintendent  of  the  new  company  is  John 
Harris. 

A  meeting  of  the  stockholders  of  the  Cincinnati 
Street  Railway  company  at  the  offices  resulted  in  an 
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of  a  number  of  improvements  contemplated  by 
the  Chicago  City  Railway  company,  if  it  can  ob- 
tain a  franchise  extension  including  permits  for  the  .^ 
conversion  of  the  existing  cable  lines  to  the  over- 
head-trolley system.  The  Wabash  avenue  and  State 
street  cables  are  now  overloaded  by  the  necessity 
for  hauling  the  heavy  Indiana  avenue  and  Archer 
avenue  motor  cars  as  trailers  north  of  Eighteenth 
street,  and  the  officers  of  the  company  contend  that 
the  temporan.-  trolley  line  on  State  street  two  years 
ago  gave  conclusive  evidence  of  the  improvement 
in  service  that  could  be  effected  by  the  change. 
The  additional  changes  proposed  by  the  company 
are  a  loop  for  the  Wentworth  avenue  and  Halsted 
street  lines  in  Madison.  Dearborn.  Washington  and 
Clark  streets,  to  abolish  the  switching  necessary 
at  present,  and  the  erection  of  a  single  central 
power  station  at  Thirty-ninth  and  Halsted  streets,  as 


CITY    RAILWAY    COMPANY, — NEW    TYPE    OF  ELECTRIC  CARS. 

almost  unanimous  vote  to  lease  the  property  to  the 
new  company,  and  after  the  meeting  adjourned  the 
papers  were  signed  by  the  officers  of  both  compa- 
nies. The  property  passing  under  the  control  of 
the  new  company  is  worth  about  $20,000,000.  The 
terms  of  the  contract  are  that  the  new  company 
shall  pay  the  old  company  5%  per  cent,  on  its 
capital  stock  the  first  year,  5^  per  cent,  the  sec- 
ond year,  5%  per  cent,  the  third  year,  and  six  per 
cent  per  annum  thereafter.  In  addition,  $10,000 
per  annum  will  be  paid  for  the  maintenance  of 
the  old  company  and  its  expenses.  All  expenses 
for  maintenance  and  extensions  will  be  paid  by  the 
new  company.  It  is  asserted  by  Mr.  "Morgan  and 
other  representatives  of  the  Philadelphia  syndicate 
that  a  central  power  house  will  be  built  close  to 
the  Ohio  River,  for  the  reason  that  coal  can  be 
secured  economically  there.    The  capital  stock  will 
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in  all  probabihty  be  increased  as  rapidly  as  money 
is  needed  for  the  operation  of  the  plant,  but,  while 
the  Elkins-Widener-Morgan-Dolan  syndicate  will 
keep  sufficient  to  control  the  business,  a  great  deal 
of  the  stock  will  be  sold  to  Cincinnati  parties,  if 
they  wish  it  The  lease  has  been  recorded  and 
a  check  for  $1,400,000  has  been  forwarded  to  pay 
for  the  stock  taken  by  the  Philadelphia  syndicate  in 
the   new   company. 

It  is  stated  that  the  action  of  the  stockholders 
w-as  due  to  the  determination  of  Mr.  Kilgour,  pres- 
ident of  the  Cincinnati  Street  Railway  company,  to 
resign  from  active  management  of  the  company 
and   their   inability   to  find   a  suitable   successor. 


Pole-Climbing  Contests  of  Signal-serv- 
ice Men. 

The  Military  Athletic  League  of  North  America, 
under  whose  direction  the  annual  military  tourna- 
ment at  Madison  Square  Garden,  New  York,  is 
held,  is  this  year  going  to  repeat  the  electrical 
contests  between  the  signal-corps  men  of  the  Na- 
tional Guard.  The  contests  last  year  were  among 
the  most  spectacular  and  spirited  events  of  the 
tournament.  The  underlying  principle  and  object 
of  these  contests  is  to  interest  the  men  of  the 
Signal  Service  in  rough  electrical-construction 
work  in  the  field — not  an  easy  task  when  il  is  con- 
sidered that  the  majority  of  the  members  are  with- 
out any  electrical  experience,  except  what  they 
may  acquire  in  connection  with  their  training  as 
signalmen.  The  contests  have  had  the  effect  of 
stimulating  interest,  because  they  appeal  so  strongly 
to  esprit  du  corps — a  most  powerful  incentive  to 
action  for  soldiers  always.  The  contests  thus  far 
have  been  confined  to  pole  climbing,  using  ordinary 
climbers  and  following  the  methods  of  the  pro- 
fessional linemen,  yet  they  have  been  the  means  of 
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creating  a  lively  interest  in  all  branches  of  elec- 
tricity as  applied  to  army  signaling. 

The  first  event  of  the  kind  ever  held  in  the 
world  took  place  at  Madison  Square  Garden,  New 
York  city,  last  spring,  in  the  presence  of  General 
Miles,  Governor  Roosevelt  and  20,000  people.  It 
w^as  won  by  the  team  representing  the  First  Signal 
Corps,  National  Guard  of  New  York,  stationed  in 
New  York  city.  This  was  a  team  affair,  in  which 
six  men  of  the  First  Corps  competed  against  six 
men  of  the  Second  Corps,  National  Guard  of  New 
York,  stationed  in  Brooklyn,  the  trophy  being  a 
silver  cup.  The  winning  team  was  composed  of 
Corporals  M.  C.  Sullivan,  R.  H.  Gray  and  E.  J. 
Carney  and  Privates  E.  J.  Barker,  C.  Mulliken  and 
A.    D.   Proudfit. 

The  next  event  was  an  individual  affair  and  oc- 
curred in  connection  with  the  interstate  military 
tournament,  held  at  West  End,  N.  J.,  last  August, 
and  was  won  by  Corporal  M.  C.  Sullivan  of  the 
First  New  York  Corps,  Corporal  F.  W.  Smith, 
Second  Signal  Corps,  National  Guard  of  New  York, 
being  second.  The  trophies  were  medals,  gold  for 
first  prize  and  a  silver  one  as  second  prize.  These 
medals  are  believed  to  be  the  first  ever  competed 
for  under  military  orders  in  which  electricity  is 
concerned.  The  accompanying  illustration  shows 
the  design  of  the  medals.  Corporal  Sullivan  has 
been  very  active  in  this  work,  and  he  has  been 
enabled  to  instill  into  his  comrades  a  good  deal  of 
active  working  knowledge  which  will  be  of  much 
importance  to  them  should  the  country  ever  need 
their  services  in  the  field. 
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Waterpower  Privileges  as  Riparian 
Rights. 

In  the  Supreme  Court  of  the  state  of  New  York 
Justice  Childs  has  rendered  a  decision  that  is  of 
iar-reaching  importance.  It  has  to  do  with  the 
taxation  of  waterpower  companies  and  their  rights. 
The  case  in  which  the  decision  has  been  rendered 
is  that  in  connection  with  the  city  of  Niagara  Falls, 
through  its  board  of  assessors,  and  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing  com- 
pany. In  the  matter  of  waterpower  development 
Niagara  leads  the  world,  and  naturally  any  ques- 
tion that  affects  the  power  companies  there  or  has 
to  do  with  the  taxation  of  their  rights  has  an 
especial  significance  everywhere  power  is  developed 
from  a  stream. 

The  assessors  of  Niagara  Falls  levied  an  assess- 
ment of  $825,000  on  the  Niagara  Falls  Hydraulic 
i'ower  and  Manufacturing  company,  and  this  the 
company  attempted  to  have  reduced  to  $337,000  by 
appeal  to  the  court.  In  order  to  secure  this  re- 
duction of  nearly  a  half-million  dollars,  the  com- 
pany secured  a  writ  of  certiorari,  the  contention 
of  the  company  in  the  certiorari  proceedings  being 
that  the  right  to  draw  water  from  Niagara  River 
is  a  franchise,  and  as  such  is  not  assessable;  that 
the  assessment  of  its  property  as  a  whole,  including 
such  water  rights,  is  dlegal;  that  its  property  must 
be  treated  as  though  no  water  right  or  privilege 
was  attached  to  and  used  in  connection  therewitti; 
that  the  true  basis  for  assessment  is  the  cost  of 
reproducing  the  company's  property,  exclusive  of 
any  water  right. 

judge  Childs  gave  a  full  description  of  the  com- 
pany's property  and  also  outlined  the  company's 
contention  as  above  described,  and,  on  the  facts 
before  him,  rendered  a  decision  which  at  Niagara 
Falls  is  deemed  of  great  importance. 
In  his  decision  Justice  Childs  says: 
"The  relator  (the  company),  as  riparian  owner 
and  owner  of  lands  under  the  waters  of  Niagara 
Ri\er,  adjacent  to  its  uplands,  from  which  the  water 
is  immediately  taken,  has  the  right  to  the  use  of 
the  waters  of  the  river  for  manufacturing  purposes 
and  to  divert  the  same  for  that  purpose,  returning 
it  to  the  river,  as  it  does,  after  passing  over  its 
own  land  *  *  *  *  [cases  cited],  subject  only 
to  the  paramount  right  of  the  state  to  utilize  these 
waters  for  a  public  use,  without  compensation  to 
such  riparian  owners,  all  riparian  rights  remain- 
ing unimpaired  until  the  exercise  of  such  para- 
mount right  by  the  state.  This  being  so,  it  ap- 
pears that  the  relator,  as  riparian  owner,  has  the 
right  to  take  waters  from  the  Niagara  River  for 
manufacturing  purposes,  not  intertering  thereby 
with  the  navigability  of  the  stream,  such  right  be- 
ing in  no  sense  in  the  nature  of  a  franchise  by  a 
corporeal  hereditament,  nor  depending  either  upon 
grant  or  prescription,  *  *  *  *  and  this  view  of 
the  relator's  rights  is  confirmed  by  the  act  above 
quoted  [act  of  1S96],  which,  in  terms,  confirms 
and  defines  the  riparian  rights  of  the  relator,  and 
is  wholly  inconsistent  with  the  claims  of  the  re- 
lator as  to  the  nature  thereof.  The  fact  that  the 
state  might  destroy  relator's  riparian  rights  does 
not  convert  such  right  into  a  mere  franchise. 
Interference  with  the  relator's  rights  by  the  state 
is  a  contingency  too  remote  to  require  serious  con- 
sideration. 

"We  learn  from  the  map  in  evidence  that  Niag- 
ara River  at  all  the  points  affected  by  the  extent 
of  the  relator's  rights  is  an  unnavigable  stream 
and  will  so  remain;  and  when  it  is  considered  that 
not  even  the  state  is  at  liberty  to  interfere  with 
the  riparian  rights  of  the  relator  arbitrarily,  but 
that  such  interference,  if  attempted,  must  be  in  the 
interests  of  some  substantial  right  of  the  state  af- 
fected by  the  exercise  of  the  right  of  the  relator  to 
use  the  waters  of  the  river,  the  claim  of  the  re- 
lator appears  to  be  wholly  unfounded. 

"Having  reached  the  conclusion  that  the  relator, 
in  the  use  of  the  waters  of  the  river,  is  in  the 
enjoyment  of  its  riparian  rights,  acquired  before 
1896  and  confirmed  by  the  act  of  the  Legislature 
of  that  date,  it  became  unnecessary  to  examine  the 
other  question  argued. 

"The  stipulation  of  the  parties  submitted  on  this 
argument  to  the  effect  that  'if  it  is  decided  as  matter 
of  law  that  the  relator's  water  rights  and  rights  to 
take  water  from  the  Niagara  River  are  elements 
which  the  assessors  may  have  properly  considered  in 
fixing  the  valuation  upon  relator's  said  property,  the 
assessment  made  by  them  of  relator's  said  property 
for  the  year  1900  shall  not  be  reduced,'  renders 
it  unnecessary  to  examine  the  basis  upon  which 
the  assessors  have  fixed  the  value  of  the  relator's 
property,   and   included    the    same    in    the    roll. 

"The  relator's  writ  should  be  quashed  and  set 
aside,  with  costs  to  the  defendants." 

By  this  decision,  it  will  be  seen,  waterpower  priv- 
ileges may  be  assessed  as  riparian  rights  pertaining 
to  the   property   to   be  taxed. 
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at  Buffalo.  The  date  of  the  meeting  is  May  2ist, 
22d  and  23d,  and  the  headquarters  of  the  associa- 
tion  will   be  at   the   International    Hotel. 


National    Electrlc-liKht    Convention    to 
Be  In  Niagara  Falls. 

Contrary  to  the  custom  of  the  last  few  years,  by 
which  the  annual  meetings  of  the  National  Electric 
Light  association  have  been  held  in  Chicago  and 
New  York  alternately,  the  convention  of  this  year 
will  be  held  at  Niagara  Falls,  N.  Y.  Following 
the  custom,  the  meeting  would  have  gone  to  New 
York  this  year,  but  doubtless  the  change  in  plan 
may  be  ascribed  to  the  Pan-American  Exposition 


United  States  Steel  Corporation. 

The  combination  of  the  large  steel  interests  of 
the  country  was  given  definite  form  on  February 
25th  by  the  incorporation  of  the  United  Slates 
Steel  corporation  in  New  Jersey,  with  a  nominal 
capital  of  $3,000.  The  incorporators  are  Charles 
C.  ClufT,  William  J.  Curtis  and  Charles  MacVcagh. 
The  objects  of  the  corporation,  as  set  forth  in  the 
charter,  are  broad  in  scope,  and  include  a  general 
milling  and  manufacturing  business  in  iron,  steel 
and  copper,  the  ownership  and  development  of 
mining  and  timber  lands,  including  coal  properties, 
and  the  construction  and  operation  of  railroads 
and  canals,  together  with  the  necessary  equipment, 
excepting  that  the  corporation  may  not  operate  a 
railroad  or  canal  in  New  Jersey.  The  right  is 
reserved  to  increase  the  capital  stock  at  any  time. 

It  is  understood  that  the  total  issue  of  the  com- 
pany's securities  will  amount  to  $1,100,000,000,  $300,- 
000,000  in  five  per  cent,  bonds,  $400,000,000  of  seven 
per  cent,  preferred  stock  and  $400,000,000  of  com- 
mon stock.  It  is  announced  that  in  addition  to  the 
steel  properties  already  mentioned  in  the  Western 
Electrician  as  being  involved  in  the  combination 
the  Morgan  interests  have  secured  the  Dominion 
Iron  and  Steel  company  of  Sydney,  N.  S.,  for  a 
consideration  of  $56,500,000. 


Iowa  Electrical  Association. 

The  first  annual  convention  of  the  Iowa  Electrical 
association  was  held  at  the  Savery  Hotel  at  Des 
Moines    on    February    20th    and    21st.     Under    the 
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Lehigh  Telephone  Company's  Exchange 
at  Allentown,  Pa. 

The  Lehigh  Telephone  company  has  for  the  last 
year  operated  an  Independent  telephone  system  in 
Allentown.  Pa.  It  was  incorporated  September  13, 
iSgg,  with  Thomas  Dougherty  as  president;  Wil- 
son J.  Hartzell.  vice-president;  F.  S.  Hersch,  treas- 
urer; Fred  E.  Lewis,  secretary,  and  F.  A.  Dem- 
arest,  manager.  The  outside  construction  work 
was  begun  on  January  3,  1900,  and  the  work  was 
carried  forward  at  so  rapid  a  rate  as  to  permit  of 
the  first  instruments  being  installed  about  April 
1st,  at  which  time  Mr.  Demarest  had  already  place"d 
800  poles  throughout  the  city  of  Allentown,  30 
of  which  were  70-foot  distributing  poles.  The  sys- 
tem is  further  equipped  with  12  loo-pair  aerial 
cables,  these  being  divided  into  15  or  20-pair  cables 
for  entering  the  different  distributing  boxes.  An- 
other cable  of  75  pairs  was  run  about  five  miles 
to  Catasauqua,  an  adjoining  town. 

Before  all  of  this  work  had  been  done,  however, 
the  Lehigli  Telephone  company,  through  its  engi- 
neer and  manager,  Mr.  Demarest,  made  a  careful 
test  of  all  apparatus  submitted  for  use  in  connection 
with  the  exchange  equipment.  The  result  of  this 
test  was  that  the  American  Electric  Telephone 
company  of  Chicago  was  awarded  the  contract  for 
supplying  the  entire  equipment  of  telephones, 
switchboards,  terminal  heads,  power  board,  etc. 
The  switchboard  selected  was  of  the  magneto-call 
type,  with  electric-light,  clearing-out  signals,  and, 
as  is  shown  by  Fig.  i,  it  is  of  the  multiple  type, 
having   an   ultimate   capacity  for  3.000   subscribers' 
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gene'ral  topic,  "Central-station  Heating — Mechan- 
ically and  Financially,"  three  papers  were  delivered 
as  follows:  "The  Evans  System,"  by  D.  F.  McGee 
of  Red  Oak;  "The  Holly  System,"  by  J.  W.  Walsh 
of  Davenport,  and  "The  Yaryan  System,"  a  paper 
written  by  C.  C.  Hammond  of  Mason  City  and  read 
by  W.  B.  Keffer.  Discussions  were  led  by  J.  S. 
Bellamy  of  Knoxville  on  "The  Gasoline  Lamp," 
and  by  O.  T.  Watkins  of  Oskaloosa  on  "The  Re- 
newal of  Incandescent  Lamps."  Other  papers  pre- 
sented were:  "The  Regulation  and  Control  of  Wir- 
ing," H.  S.  Towners,  Des  Moines;  "An  Analysis  of 
the  Cost  of  Supplying  Current  and  the  Various  Sys- 
tems of  Rates,"  Isaac  B.  Smith,  Cedar  Rapids,  and 
"The  Operation  of  Massachusetts  Law,"  by  L.  W. 
Reynolds  of  Boone.  There  were  informal  discus- 
sions on  "Experiences  with  Mechanical  Draft," 
"Pounds  of  Coal  Required  to  Produce  One  Kilo- 
watt-hour," and  "How  Can  Delinquent  Bills  be 
Prevented  Without  a  Net  Loss  of  Business?" 
About  25  members  attended  the  convention,  and 
the  former  officers  were  re-elected  as  follows: 
President,  W.  J.  Greene  of  Cedar  Rapids;  vice- 
president,  H.  H.  Caughlan  of  Ottumwa;  treasurer, 
George  S.  Carson  of  Iowa  City;  secretary,  W.  B. 
Keffer  of  Des  Moines;  executive  committee,  the 
■ofificers  and  C.  H.  Walsh  of  Burlington.  L.  W. 
Reynolds  of  Boone,  and  W.    S.   Porter  of  Eldora. 


The  arrangements  being  made  for  the  inauguration 
of  President  McKinley  at  Washington  on  March  ^th 
include  an  elaborate  court  of  honor,  beginning  at  the 
Treasury  building  and  extending  to  Seventeenth 
street,  along  Pennsylvania  avenue.  The  court  will  be 
elaborately  lighted  at  night  by  electricity,  and  the 
lighting  scheme  will  take  in  the  White  House. 


lines.  Fig.  2  gives  a  partial  view  of  the  back  of 
the  switchboard,  wdiile  Fig.  3  shows  the  terminal 
board,  and  Fig.  4  illustrates  the  power  switchboard, 
together  .with  the  combined  battery-charging  and 
ringing  machines. 

The  telephones  were  especially  manufactured  ac- 
cording to  specifications  drawn  by  the  Lehigh  com- 
pany's engineer,  and  the  instruments  are  made  with 
the  special  object  in  view  for  giving  service  to 
three,  five  or  more  subscribers  connected  upon 
one  circuit.  As  a  matter  of  fact,  there  are  only 
about  150  exclusive  lints  used  throughout  the  city, 
the  balance  being  three  and  live-party  lines,  the 
following  rates  prevailing: 

Five-party   lines Business,  $18;  residence,  $12 

Three-party  lines  ....Business,  24;  residence,  18 
Exclusive  lines Business,     ^6;  residence,     24 

When  the  Lehigh  Telephone  company  began  do- 
ing business  it  purchased  an  entire  building  for  its 
headquarters.  The  operating  room  occupies  the 
front  of  the  second  floor,  with  the  distributing 
room  and  power  room  in  the  rear,  while  the  di- 
rectors' room,  offices  and  work  rooms  are  located 
upon  the  first  floor. 

The  cables  enter  the  building  under  ground, 
through  conduits,  and  are  distributed  to  the  well- 
known  Burns  type  of  combined  sneak-current  and 
carbon  lightning-arrester  terminal.  The  cross-con- 
necting board,  as  shown  by  Fig.  3,  consists  of  an 
iron  frame,  to  which  are  fastened  hard-rubber  strips 
holding  in  place  double-end  connectors,  and,  as 
shown   by   the    illustration,    the   distributing-board 
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cables  are  connected  to  the  terminal  heads  overhead. 
The  switchboard  cables  pass  down  under  the  floor 
and  terminate  at  the  main  switchboard  in  the  bot- 
tom of  the  intermediate  distributing:  board,  as 
shown  by  Fig.  2.  These  cables,  after  being  con- 
nected across  to  the  terminals  on  the  intermediate 
board,  pass  through  the  multiple  cable  in  regular 
order.  Referring  to  Fig.  2.  it  will  be  observed 
that  immediately  above  the  intermediate  distrib- 
uting board  are  mounted  the  lamp-signal  relays, 
while  above  the  relays  are  the  hand  gener- 
ators and  the  cord-connecting  rack.  A  little  fur- 
ther up  it  will  be  observed  that  the  multiple  cables 
are    placed    upon    a  ■  substantial    supporting    frame- 


FIG.    2.       LEHIGH     TELEPHONE    COMPANY'S     EXCHANGE    AT 
ALLENTOWN,    PA  BACK    OF    SWITCHBOARD. 

work;  then  clear  up  rmder  the  top  of  the  switch- 
board are  the  induction  coils,  as  also  the  line  sig- 
nals,   together   with   their   connecting   cables. 

The  front  of  the  switchboard  and  the  chief  oper- 
ator's desk  are  shown  by  Fig.  i.  The  s\vitchboard 
is  built  from  the  finest  grade  of  selected  mahogany' 
with  a  special  rubbed  finish.  As  will  be  observed, 
the  spaces  provided  for  additional  multiple  jacks 
are  closed  by  removable  panels,  these  panels  being 
separated  by  white-holly-faced  parting  strips.     The 


FIG.    3.       LEHIGH    TELEPHONE     COMPANY'S     EXCHANGE     AT 
ALLEN'TOWN,    PA.-^TKRM  INAL    BOARD. 

combined  ringing  and  listening  keys  are  mounted 
upon  a  key  table,  which  may  be  swung  up,  and 
thus  permit  of  read}-  access  to  the  circuit-changing 
ke^-s.  for  the  purpose  of  inspection  or  repairs.  Be- 
hind the  keys  are  placed  the  connecting  cords,  and 
behind  these,  again,  the  electric-light,  supervisory, 
clearing-out  signal.  The  small-lamp  fronts  shown 
above  the  clearing-out  signals  are  used  for  pilot 
signals.  These  signals  light  up  whenever  a  shutter 
falls,   and   thus   indicate   an   incoming-call    signal. 

The  chief  operator's  equipment,  shown  to  the  left 
of  Fig.  I,  comprises  a  complete  system  of  electric- 
light  signals,  listening-in  ke^-s  and  trunking  circuits. 


etc.,  permitting  the  chief  operator  to  have  complete 
control  over  the  operators. 

Fig.  4  gives  a  view  of  the  power  board  and  charg- 
ing machines,  as  also  a  partial  view  of  the  storage 
batteries.  At  the  top  and  sides  of  the  switchboard 
there  is  a  series  of  resistance  lamps.  These  lamps 
are  so  connected  that  when  an  operator  at  the 
main  switchboard  signals  out  over  a  circuit,  the 
signaling  current  must  pass  through  both  lamps  in 
series.  When  signaling  is  done  on  direct  circuits, 
but  when  party-line  bells  are  required  to  be  op- 
erated, a  pulsating  current  is  used  and  permitted 
to  pass  through  only  one  of  the  lamps.  This  is 
done  because  the  ringing  generator  delivers  80 
volts  from  the  alternating-current  winding  and 
only  40  volts  from  the  pulsating-current  wind- 
ing. The  power  board  is  also  equipped  with 
a  voltmeter  and  ammeter,  as  shown.  The  large 
central  sw'itch  is  used  for  the  purpose  of  cutting 
the  main  supply  current  from  the  driving  motor. 
There  are  also  all  necessary  switches  for  controlling 
the  current  supply.  The  dynamotor  consists  of 
two  Crocker-Wheeler  machines,  one  a  i^/4-horse- 
power,  500-volt  motor,  provided  with  a  separate 
winding  for  furnishing  the  power  for  ringing  pur- 
poses, which  is  an  alternating  one,  and  which,  by 
a  suitable  system  of  commutation,  is  transformed 
into  a  pulsating  current.  Connected  to  this  ma- 
chine by  means  of  a  slip  coupling  is  a  compound 
dynamo,  one  winding  giving  20  amperes  at  10  volts 
and  another  10  amperes  at  five  volts,  both  of  these 
windings  being  used  for  charging  storage  batteries. 

At  the  present  time  the  Lehigh  Telephone  com- 
pany has  about  1,100  telephones  connected  to  its 
switchboard,  and  additional  subscribers  are  being 
cut  in  every  day.  The  company  is  building  a  num- 
ber of  toll  lines,  and  at  present  has  lines  to  the 
1  olio  wing-named  places:  Slatington,  Cherry  ville, 
Macungie,  Emaus,  Dorncyville,  Wescoesville,  Kutz- 
town,  Cementon,  Coplay,  Egypt,  Rittersville  and  a 
number  of  intermediate  points.  The  Lehigh  Tele- 
phone company's  construction  work  and  equipment 
is  first  class  in  every  particular,  and  with  the  pro- 
posed extensions  it  will  rank  with  the  strongest 
Independent    companies    in   the    country.    . 


National  Carbon  Company. 

At  the  annual  meeting  of  the  National  Carbon 
com.pany.  on  February  25th.  it  was  shown  that  the 
net  earnings  of  the  company  in  1900  were  $508,739,  as 
against  $451,687  in  the  preceding  year.  After  de- 
ducting $315,000  for  preferred  stock  dividends  on  the 
$4,500,000  of  preferred  stock.  $150,000  for  deprecia- 
tion and  $1,456  for  doubtful  accounts,  there  was  a 
balance  to  surplus  of  $42,283  for  the  year.  This  is 
less  than  i  per  cent,  on  the  $5,500,000  common  stock. 
Li  two  years  the  company  has  turned  over  to  surplus 
$78,386.61.  President  Parmelee.  in  his  address  to 
the  stockholders,  spoke  of  the  increased  demand  for 
carbons  for  enclosed-arc  lamps  and  the  falling  off 
in  the  open-arc-carbon  business.  The  recent  growth 
of  the  telephone  industry  has  increased  the  com- 
pany's business  in  batteries  and  telephone  specialties 
to  such  an  extent  as  to  require  the  construction  of 
additional  factory  facilities  at  Qeveland.  A  new  and 
large  use  for  carbon  has  come  with  the  development 
of  the  business  of  the  electrical  smelting  of  aluminum 
and  other  metals,  and  the  company  has  acquired  a 
good  market  for  these  carbons.  The  following- 
nained  officers  and  directors  were  elected  :  President. 
James  Parmelee;  first  vice-president.  Myron  T.  Her- 
rick;  second  vice-president,  Webb  C.  Hayes:  treas- 
urer. H.  E.  Hackenberg;  secretary.  Henry  J.  Davies  : 
general  manager.  D.  D.  Dickey;  directors,  John  S. 
Bartlett,  Lvnn.  Mass.;  N.  C.  Cotabish,  Cleveland;  J. 
S.  Crider.  Pittsburg;  D.  D.  Dickey.  Pittsburi?;  H.  E. 
Hackenberg.  Cleveland:  Hugh  H.  Hamill,  Trenton, 
N.  J.:  Webb  C.  Hayes,  Fremont,  Ohio;  Myron  T. 
Herrick.  Cleveland:  C.  H.  Matthiessen.  Chicago: 
Tames  Parmelee.  New  York;  A.  M.  Young,  New 
"York.  __^^^ 


Electric-lighting    Competition    Sug- 
gested in  Chicago. 

A  number  of  property  owners  on  North,  avenue. 
Chicago,  sent  in  a  petition  to  the  City  Council 
about  a  month  ago  for  permission  to  lay  the  neces- 
sary pipes,  wires  and  conduits  for  the  operation 
of  an  electric-lighting  station.  The  petitioners  de- 
sire to  furnish  their  own  light  from  a  plant  to  be 
erected  at  their  own  expense  and  to  compete,  nec- 
essarily, with  the  Chicago  Edison  company,  the 
Edison  rates  being  regarded  as  unequal  and  too 
high.  The  ordinance,  which  is  to  run  for  10  yeari 
only,  provides  for  a  10  per  cent,  compensation 
to  the  city,  obligates  the  company  to  build  the 
plant  within  six  months,  prevents  the  company 
from  seUing  out  and  provides  that  the  city  may 
buy  the  plant  at  any  time  it  chooses  on  terms  to 
be  fixed  by  arbiters.  The  ordinance  is  at  present 
in  the  custody  of  the  council  committee  on  gas 
and   electric   lighting,   and  may   not  be  passed. 


Mr.   Yerkes   Sells    His  Chicago  Street- 
railway  Holdings. 

The  sale  of  the  holdings  of  Charles  T.  Yerkes 
in  Chicago  elevated  and  surface  raihvays  w-as  ac- 
complished early  in  the  week  by  the  signing  of  the 
contracts  transferring  Mr.  Yerkes"  remaining  in- 
terests to  a  syndicate  headed  by  Thomas  Rvan 
and  Blair  &  Co.  of  New  York  and  the  Illinois 
Trust  and  Savings  Bank  of  Chicago.  The  sale  in- 
volved controlling  interests  in  the  Lake  Street. 
Northwestern  and  Union  Elevated  Railroad  com- 
panies and  also  a  large  block  of  the  stock  of  the 
Chicago  Union  Traction  company.  Since  the  Sub- 
urban railroad  has  virtually  been  sold  to  the  Metro- 
politan West  Side  Elevated  Railroad  company  Mr. 
Yerkes  will  no  longer  hold  any  interest  in  traction 
properties  in  Chicago.  It  is  announced  that  the  con- 
solidation of  the  elevated-railway  systems  of  the 
city  will  shortly  be  undertaken,  but  it  is  believed 
that  while  this  combination  will  be  of  benefit  to 
the  Union  Traction  company,  the  latter  will  not 
be  directly  involved  in  it.  The  price  paid  for  Mr. 
Yerkes'  elevated-railroad  holdings  is  said  to  have 
been  $5,000,000  and  for  the  purchase  of  his  Union 
Traction  interest  about  $1,000,000.  It  is  believed 
that  Mr.  Yerkes  will  give  his  entire  attention  for 
the  next  few  years  to  his  electric-railway  projects 
in    London. 


Westinghouse    Electric    and    Manufac- 
turing Company. 

At  a  meeting  of  the  stockholders  of  the  Westing- 
house  Electric  and  Manufacturing  company,  held  in 
Pittsburg  on  February  19th.  it  was  decided  to  in- 
crease   the    capital    stock    $10,000,000,    making    the 


FIG.     4.       LEHIGH      TELEPHONE     COMPANV  S    EXCHANGE    AT 
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total  authorized  issue  $25,000,000,  including  the  $4,- 
000,000  first  preferred.  It  is  not  proposed  to  sell 
more  than  $3,000,000  of  the  authorized  new  stock 
at  this  time.  On  March  31,  1897,  the  surplus  of 
the  company  was  $2,401,664;  on  December  31,  1900, 
the  surplus  balance  amounted  to  $4,693,197.  after 
having  written  off  from  current  earnings  $2,786,719 
and  paying,  in  addition,  interest  on  debenture  cer- 
tificates, collateral  trust  bonds,  dividend  scrip  and 
other  indebtedness,  $891,293:  dividends  on  pre- 
ferred stock,  $1,049,122;  dividends  on  assenting 
stock,  $605,513.  The  net  sales  have  been  as  fol- 
lows: For  the  year  ended  March  31,  1898,  $4,378,- 
060;  1899,  $2,901,760;  1900,  $11,963,646.  It  is  thought 
that  this  latter  figure  will  be  considerably'  exceeded 
during  the  fiscal  year  ending  March  31,  1901.  The 
company  has  a  cash  investment  of  $750,000  in  the 
British  Westinghouse  Electric  and  Manufacturing 
company's  stock,  as  well  as  other  European  in- 
vestments. 


Progress  at  Pan-American    Exposition. 

The  electric  wiring  of  the  grounds  and  various 
buildings  of  the  Pan-American  Exposition  at  Buf- 
falo is  said  to  be  progressing  satisfactorily.  The  ■ 
Machinery  building  is  complete,  so  far  as  the  wiring 
is  concerned,  and  half  of  the  lamps  for  it  are  in 
place:  The  Electricity  building  and  the  Agricul- 
tural building  have  been  completed  and  are  ready 
to  light  up.  On  the  electric  tower  a  large  force 
of  men  is  keeping  up  with  the  construction  work, 
and  the  structure  is  being  brought  to  a  state  of 
completion.  In  the  courts  and  canals,  in  fact,  all 
the  open  areas,  a  large  amount  of  underground  wire 
is  being  laid  to  serve  the  lighting  posts,  each  of 
which  will  have  from  26  to  too  incandescent  lamps. 
The  number  of  incandescent  lamps  to  be  used  in 
the  exterior  lighting  effects  will  be  over  500,000. 
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concise,  well  written  articles  are  especially  welcome;  and  com- 
municatioDs.  views,  news  items,  local  newspaper  clippings,  or 
any  information  likely  to  interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledt;ed. 

ADVERTISING-.- The  Western  Electrician— the  only 
generai  electrical  paper  published  in  the  West — thorouf^'hly 
covers  a  territory  excltisiiety  its  oun.     This  is  a  claim  which 

CAN     BE     5IADE     BY     NO    OTHER      ELECTRICAL      .lOUKNAL     IN     THE 

United  States.  Electrical  merchants  and  manufacturers 
desiring  western  trade  will  ajipreciaie  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application. 
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The  decision  of  Judge  Brown  in  the  Berliner 
transmitter  case  gives  a  sweeping  victory  to  the 
Independents.  The  judge's  language  is  very  em- 
phatic: 

"The  patent  discloses  nothing  patentable  as  an 
art.  method  or  mode  of  operation." 

"The  attempt  to  expand  Berliner's  unsuccessful 


experiments  and  caveat  first  into  an  invention  and 
next  into  a  broad  claim  for  an  art,  method,  prin- 
ciple or  process  exhibits  a  remarkable  degree  of 
ingenuity,  but  is  not  convincing." 

"The  defendants  owe  nothing  to  Berliner." 

The  court  shows  that  at  the  date  of  the  appli- 
cation in  1877  Berliner  had  not  made  the  invention 
covered  in  the  patent  issued  in  1891.  In  other 
words,  Berliner  "did  not,  at  the  date  of  the  appli- 
cation, intend  to  describe  a  speech  transmitter." 
In  addition,  basic  features  claimed  for  the  Berliner 
patent  are  shown  to  have  been  anticipated  by 
early  patents   of  Bell  and  Edison. 

We  do  not  remember  ever  to  have  seen  a  decision 
in  a  patent  case  in  which  the  claim  for  an  alleged 
invention  was  so  completely  demolished.  No  doubt 
the  case  will  be  appealed,  but  as  it  stands  the 
Independents  are  entirely  vindicated,  and  it  is 
difficult  to  see  how  the  appellate  court  can  evade 
the  same  conclusion  as  that  reached  by  the  cogent 
reasoning  of  Judge  Brown. 

This  decision  will  give  a  great  impetus  to  the 
telephone  business.  It  will  be  read  with  the  great- 
est interest  by  telephone  men  of  all  shades  of  opin- 
ion. The  rescript  of  the  court's  opinion  was  handed 
down  in  Boston  on  Wednesday  of  this  week,  as  the 
Western  Electrician  was  going  to  press,  but  the 
forms  were  held  imtil  the  rescript,  somewhat 
abridged,  but  still  filling  four  columns  of  this  jour- 
nal, could  be  telegraphed  to  Chicago,  A  history  of 
the  case,  from  the  pen  of  Mr.  Charles  A.  Brown 
of  the  patent  bar  of  Chicago,  is  also  presented  In 
this  issue,  together  with  the  action  of  the  Indiana 
Mutual  Telephone  association,  taken  on  the  day 
the  decision  was  handed  down.  We  think  that 
sufficient  space  is  given  to  put  the  reader  in  pos- 
session of  all  the  salient  facts  of  this  very  impor- 
tant case.  '        I      1     ^ 


Several  feature.'^  of  the  power  olant  of  the  Vir- 
ginia Klprtrical  Railway  and  Develonment  com- 
pany of  Richmond.  Va..  dpscribed  In  this  issue,  are 
of  exceptional  interest.  The  arrangement  for  00- 
erating  the  movable  crest  of  the  dam,  the  concrete 
construction  of  the  power  house  and  .=;tack  and 
the  Interior  arranp-ement  of  the  generating  plant 
are  all  unusual.  The  enfflneerinsr  nroblems  aopear 
to  have  been  carefullv  studied  and  intelllgentlv  and 
courai?eouslv  met.  The  installation  is  worth v  of 
careful  attention  on  the  part  of  all  interested  in 
power  development. 


The  charter  of  the  new  United  States  Steel  cor- 
poration Is  verv  broad,  and.  amnncr  other  thln'rc;, 
authorizes  the  comnany  to  manufacture  all  articles 
made  tin  In  whole  or  in  oart  of  iron,  steel  or  cooner. 
This  describes  electrical  machinery  very  accuratelv. 
and  show*!  that  the  ereat  steel  trust  mav  take  a 
hard  in  the  electrical  m^nufarturing  industry  If  it 
so  desires.  However.  Mr.  J.  P.  Mortran,  its  mov- 
ing soirit.  is  alreadv  largely  interested  in  the  elec- 
trical business  and  will  probably  keeo  the  two 
separate.  But  there  is  apparently  nothing  to  pre- 
vent the  gicantic  trust  from  engaging  In  electrical 
manufacturing  except  the  protection  of  patents. 
A  clause  in  the  charter  gives  the  trust  power  to 
erect  and  operate  "electric  works,"  so  that  it  may 
do  electrical  operating  as  well  as  manufacturing  if 
it  wishes.  Truly,  the  scope  of  the  new  corpora- 
tion is  no  less  remarkable  than  its  size. 


Apropos  of  the  recent  discussions  at  the  conven- 
tions of  the  Northwestern  and  Iowa  Electrical  as- 
sociations regarding  the  competition  of  gasoline 
lighting  with  electric-illuminating  systems,  the 
news  of  a  gasoline-lamp  explosion  at  Canton,  III.. 
and  a  fire  at  Bcardstown,  111.,  in  which  a  gasoline 
generator  came  near  causing  the  wreck  of  an  entire 
building,  is  interesting.  At  the  Johnson  House, 
in  Beardstown,  where  a  gasoline-vapor-lighting 
system  is  in  use,  the  vaporizer  is  installed  in  a 
small  room  in  the  basement  of  the  building,  near 
the   foot   of  an  elevator   shaft-    A  few    days    ago 


the  building  was  lighted  up  as  usual  late  in  the 
afternoon,  and  the  lights  appeared  to  be  burning 
normally.  After  a  few  minutes  the  room  which 
contained  the  generator  burst  into  flame,  and  the 
draft  formed  by  the  proximity  of  the  elevator  shaft 
at  once  carried  the  fire  to  the  upper  stories  of  the 
hotel.  Timely  use  of  the  fire  hose  in  the  building 
and  the  quick  response  of  the  fire  company  kept 
the  loss  down  to  a  few  hundred  dollars,  but  the 
incident  was  promptly  made  the  subject  of  an  ad- 
vertisement placed  in  a  Beardstown  daily  by  the 
local  electric-lighting  company.  Surely,  it  will  re- 
quire but  few  more  accidents  of  this  kind  to  make 
general  the  conclusion  reached  at  the  Milwaukee 
convention  that  central-station  managers  have  little 
to  fear  from  the  competition  of  systems  of  this 
nature. 


There  is  no  doubt  that  the  time  is  coming  when 
a  telephone  will  be  considered  an  indispensable 
adjunct  to  every  American  home  in  town  or  coun- 
try which  can  make  any  pretension  to  comfort  or 
convenience.  For  years  the  Western  Electrician 
has  been  preaching  the  gospel  of  cheap  and  prac- 
tically universal  telephone  service.  Americans  real- 
ized the  value  of  the  telephone  as  an  aid  to  busi- 
ness years  ago,  but  it  was  only  when  the  Inde- 
pendents brought  about  an  era  of  lower  prices 
that  it  was  realized  that  the  social  use  of  the  in- 
vention was  not  to  be  merely  a  luxury  of  the  rich 
but  was  to  be  extended  to  all  householders  of 
moderate  means.  Telephone  men  can  scarcely 
overrate  the  amplitude  of  the  field  opening  before 
them  In  the  twentieth  century.  The  aim  should  be 
a  practically  universal  use  of  the  telephone.  Ohio 
is  one  state  where  the  network  of  telephone  con- 
nections is  extending  very  rapidly.  The  corre- 
spondent of  the  Western  Electrician  in  that  state 
writes:  "The  Home  Telephone  company  of  West 
Jefferson  is  extending  its  service,  and  the  officers 
say  that  within  a  short  time  they  will  have  every 
home  in  the  northern  part  of  Madison  county  con- 
nected up.  There  is  still  room  for  much  of  this 
kind  of  business  in  Ohio,  and  it  remains  to  the 
smaller  companies  to  take  advantage  of  it."  There 
is  still  room  for  a  really  vast  amount  of  this  busi- 
ness in  all  the  states.  To  farmers,  especially,  the 
universal  use  of  the  telephone  will  be  a  boon, 
counteracting  the  loneliness  of  life  in  the  country. 
The  telephone  and  the  electric  railway  may  yet 
solve  the  problem  of  the  overcrowding  of  the  cities. 


Our  esteemed  and  "mllitantly  British"  contem- 
porary, Feilden's  Magazine,  is  tremendously  ener- 
getic in  advocating  the  industrial  progress  of  its 
liome  and  country.  In  its  delineations  the  blacks 
are  very  black  and  the  whites  are  immaculate; 
there  are  no  gradations.  It  is  the  Impulsive  advo- 
cate rather  than  the  well-balanced  judge,  and  it  is 
in  sharp  contrast,  perhaps  not  entirely  unwelcome, 
to  its  more  staid  and  dignified  contemporaries  in 
England.  This  ardor  of  self-confidence  does  lead 
it.  however,  into  some  amusing  contradictions. 
Thus,  in  a  recent  issue,  it  speaks  with  the  greatest 
assurance  of  the  United  States  as  a  country  "where 
the  rule  of  thumb-still  prevails  In  experiments  in 
which  sound  scientific  knowledge  alone  should  lead 
the  way."  On  turning  over  a  page  or  two,  how- 
ever, the  reader  is  informed  that  "education  in 
Chicago  is  the  best  in  the  world  for  fitting  a  youth 
for  the  battle  of  life."  These  statements  are,  in 
essence,  entirely  inconsistent,  and  yet  they  are  ed- 
itorial utterances  of  the  same  journal,  presented  in 
a  single  issue.  The  truth  Is  that,  although  the 
United  States  is  a  very  practical  country,  the  rule 
of  thumb  does  not  "prevail"  in  its  engineering.  It 
is  likewise  true  that  while  a  youth  may  well  fit 
himself  for  his  life's  work  in  Chicago,  education 
equally  as  good  may  be  had  elsewhere.  Generaliza- 
tions like  these  are  almost  always  misleading.  This 
particular  instance  would  be  of  slight  importance 
did  it  not  show,  in  rather  exaggerated  form,  a 
tendency  on  the  part  of  many  British  writers  to 
indulge  In  hyperbole  when  treating  American  sub- 
jects, industrial  or  otherwise.  In  presenting  Its 
manufactured  products  to  the  world  the  United 
States  Is  content  to  be  taken  for  what  it  Is — no 
better,  no  worse;  with  many  faults,  but  with  vir- 
tues sufficient,  it  is  hoped^  to  counterbalance  the 
scale.  Extravagant  praise  or  sweeping  censure  are 
alike  wndcsprved  and  injudicious, 
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BERLINER  DECISION  FAVORS  INDEPENDENTS. 


Boston,  Mass.,  February  27. — The  long-awaited 
decision  in  the  famous  Berliner  patent  case,  heard 
late  in  1S99  before  Judge  Arthur  L.  Brown  of  the 
United  States  Circuit  Court  in  Boston,  was  re- 
ported from  the  bench  to-daj'.  Judge  Brown  dis- 
missed the  bills  in  equity  brought  by  the  American 
Bell  Telephone  company  against  the  N'jtional  Tele- 
phone company,  and  also  against  the  Century  Tele- 
phone company,  which  asked  for  an  injunction  to 
restrain  them  from  infringing  the  patent  of  Emile 
Berliner,  owned  by  the  Bell  company,  for  a  micro- 
phone attachment  used  in  connection  with  teleph- 
ony. 

The  court  holds  that  the  -Berliner  patent  is  in- 
valid and  so  orders  a  decree  in  each  case  for  the  de- 
fendant. It  finds  that  the  patent  has  no  patentable 
invention  in  it.    , 

This  patent  was  applied  for  in  1877,  was  held  back 
in  the  Patent  Office  for  years  and  finally  was 
granted  in  1S91.  The  hold-up  has  been  the  subject 
of  much  litigation,  collusion  between  Patent  Office 
employes  and  parties  in  interest  having  been 
charged,  while  the  claim  was  made  that  delay  was 
secured  in  order  that  the  patent  when  granted  might 
take  priority  of  other  devices  on  account  of  its 
date  of  application,  but  might  also  extend  the  time 
within  which  the  telephone  monopoly  could  be  con- 
tinued, by  reason  of  the  late  date  of  the  grant. 

Subsequent  to  the  decisions  on  this  issue  came 
the  fight  over  the  merits  of  the  patent  between 
the  Bell  company  and  Independent  rival  companies, 
among  them  the  National  and  Century  companies, 
the  cases   being   heard  together,   by  agreement. 

The  rescript  of  Judge  Brown,  handed  down  to- 
day, says:  "I  find  the  Berliner  patent  invalid,  be- 
cause at  the  date  of  the  application,  June  4,  1877, 
Berliner  had  not  made  the  invention  covered  by 
the  patent  issued  to  the  American  Bell  Telephone 
company  on  November  7,   1891. 

"Berliner's  application  says  of  the  instruments 
shown  in  the  drawing  of  the  patent:  'These  simple 
instruments  will  reproduce  any  musical  sound  ut- 
tered in  the  neighborhood  of  one  of  them;  but  for 
the  reproduction  of  special  sound,  such  as  speech, 
they  are  not  adapted.'  A  clear  statement  of  the 
reasons  is  given;  the  statement  is  repeated;  and 
it  is  said,  also,  of  sound  waves:  'Nothing  of  the 
nature  of  each  wave  and  the  shape  of  their  curves 
is  recorded.'  He  stated  that  he  accomplishes  this 
by  apparatus  operating  to  make  and  break  the  cir- 
cuit. His  model  and  drawings,  as  well  as  the  text 
of  his  application,  show  that  he  intended  to  trans- 
mit speech  by  the  erroneous  method  of  interrupt- 
ing the  coittact  of  electrodes  and  breaking  the 
current. 

"This  document  stands  in  this  case  as  evidence 
on  the  question  of  invention  exactly  as  it  was 
written.  It  is  conclusive  evidence  that  BerUner 
had  not  invented,  and  did  not  intend  to  apply  for 
a  patent  for,  a  constant-contact  speech  transmitter. 
"The  complainant's  attempt  to  show  that  state- 
ments contained  in  this  document  were  inserted 
through  the  mistake  of  a  solicitor's  clerk  is  a  fail- 
ure. I  am  convinced  that  this  is  not  true. 
.  "I  find,  as  a  matter  of  fact,  that  Berliner  did  not, 
before  June  4,  1877,  succeed  in  transmitting  speech, 
but,  on  the  contrary,  was  convinced  by  his  ex- 
periments that  speech  could  not  be  transmitted  by 
the  apparatus  of  the  patent  in  suit. 

"I  find,  also,  that  he  did  not  at  that  date  intend 
to  describe  or  claim  the  apparatus  as  a  speech 
transmitter. 

"In  view  of  the  original  application,  the  com- 
plainant's case  cannot  be  established  without  proof 
of  successful  experiments  by  Berliner.  The  inven- 
tion set  forth  in  the  patent  lay  in  experiment.  On 
inventions  of  this  class  the  true  date  of  the  con- 
ception is  the  date  at  which  the  experiment  suc- 
ceeds. 

"The  complainant  concedes  that  Berliner  did  not 
make  new  apparatus.    Proof  that  the   Reis   appa- 
•    ratus    or   Berliner's    apparatus    or   the    Morse   key 
is  operative  in  the  hands  of  experts  does  not  es- 
tablish invention  by  Berliner. 

"He  is  not  entitled  as  an  inventor  of  apparatus 
to  claim  whatever  may  be  found  to  be  within  its 
capacity,  because  his  sole  claim  to  invention  is 
based  upon  an  alleged  discovery  of  a  new  capacity 
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in  old  apparatus.  If  he  did  discover  this,  nothing 
new   remains  that  he   did  discover  or  invent. 

"He  did  not  'embody'  an  invention  in  apparatus 
unless  he  succeded  in  making  the  old  apparatus 
perform  Bell's  process  upon  the  current.  The 
complainant  has  not  proved  that  Berliner's  appa- 
ratus will  transmit  speech  under  the  conditions 
existing  at  Berliner's  experiments.  Berliner's 
caveat  of  April  14,  1877,  does  not  establish  inven- 
tion, and  does  not  count  as  a  reduction  to  practice. 
It  proves  a  project.  Later  caveats,  the  application, 
the  record  in  the  Patent  Office  and  other  evidence 
show  the  failure  and  abandonment  of  this  project. 
Complainant's  experts  agree  that  what  was  stated 
in  Berliner's  caveat  of  April  14,  1877,  would,  at  that 
date,  have  been  deemed  by  scientific  men  imprac- 
ticable, and  that  it  should  not  have  been  predicated 
upon  scientific  or  theoretical  grounds. 

"In  the  telephone  cases  (126  U.  S.,  54s),  the  Su- 
preme Court  said  of  an  experimenter:  'It  was 
not  until  after  Bell's  success  that  he  found  out 
how  to  use  the  Reis  instrument  so  as  to  make  it 
transmit  speech.  Bell  taught  him  what  to  do  to 
accomplish  that  purpose.'  Also  it  was  said:  'It 
was  left  for  Bell  to  discover  that  the  failure  (of 
Reis)  was  due,  not  to  workmanship,  but  to  the 
principle  which  was  adopted  as  the  basis  of  what 
had  to  be  done.' 

"If  it  was  obvious  to  Berliner  or  to  persons 
skilled  in  the  art,  upon  a  reading  of  Bell's  patent, 
that  the  Reis  apparatus  could  perform  Bell's 
process,  then  the  case  fails  as  to  invention.  If 
what  Berliner  wrote  in  his  caveat  was  obvious  with- 
out experiment.  Bell  'taught  him  what  to  do  to 
accomplish  that  purpose.'  The  complainant  avoids 
the  defendant's  point  that  Berliner  made  no  in- 
vention in  using  Reis*  old  machine  by  Bell's  old 
method,  by  evidence  that  it  was  not  known  that 
such  changes  as  could  be  effected  between  solid 
electrodes  would  vary  the  current  sufficiently  or  in 
the  desired  proportion.  This  required  discovery 
through  experiment. 

"The  complainant's  contention  that  its  case  can 
be  maintained,  irrespective  of  experimental  re- 
sults, is  therefore  untenable.  To  claim  that  Ber- 
liner made  an  invention  because  scientific  men 
would  have  deemed  it  impracticable  to  practice 
Bell's  method  with  solid  electrodes,  and  because 
it.  was  wholly  unknown  that  the  current  could  be 
made  to  vary  in  the  proper  proportions,  and  also 
in  the  same  case  to  claim  that  Berliner,  in  writing 
his  caveat,  must,  as  an  inventor,  have  perceived 
that  his  project  was  necessarily  true  and  that  ex- 
perimental verification  was  not  necessary,  is  highly 
inconsistent. 

"The  complainant's  case  as  to  invention  must 
rest  upon  the  ground  that  what  was  stated  in  the 
caveat  was  not  obviously  and  necessarily  true,  that 
experimental  verification  was  necessary  and  that 
Berliner  did  verify  his  project  by  successful  experi- 
ment, resulting  in  discovery  of  facts  before  un- 
known. 

"The  proof  is  strong  to  the  contrary.  It  is 
largely  documentary  and  contemporaneous,  and  is 
not  met  by  the  inconclusive,  argumentative  and 
wholly  unsupported  oral  testimony  of  Berliner 
given  years  after  the  filing  of  the  application.  The 
absence  of  any  corroboration  from  the  numerous 
persons  who  are  said  to  have  witnessed  Berliner's 
experiments  and  the  failure  to  account  for  the  non- 
production  of  witnesses  is  a  strong  fact  against 
the  complainant."     . 

The  court  also  holds  that  the  invention  described 
in  the  patent  is  radically  different  from  the  inven- 
tion described  in  the  application,  and  on  this  point 
says:  "A  comparison  of  the  two  documents  leaves 
no  doubt  on  this  question.  The  application  ex- 
pressly disclaims  speech  transmission  by  the  in- 
strument of  the  patent,  and  claims,  as  a  speech- 
transmitter,  a  double-pin  instrument,  operating  to 
make  and  break  contact  of  electrodes.  The  patent 
calls  for  constant  contact  of  electrodes  and  an 
unbroken  current;  the  application,  for  an  inter- 
rupted contact  and  a  broken  current. 

"The  original  application,  by  changes  purporting 
to  be  amendments,  has  been  completely  transformed 
into  an  application  for  a  distinct  invention.  This 
transformation  is  of  the  most  remarkable  character 


and  was  made  after  Edison's  carbon  constant-contact 
speech  transmitter  was  invented  and  described  in 
a  printed  publication.  Such  amendment  is  illegal, 
even  if  Berliner  had  made  the  invention  before  June 
4,   1877. 

"The  amendments  made  prior  to  1880  cannot  sup- 
port the  patent,  as  they  did  not  introduce  constant 
contact  of  electrodes.  If  they  did,  they  are  illegal,  as 
introducing  a  different  invention.  At  the  time  of 
the  rewritten  specification  of  1880  the  invention  had 
then  been  in  use  for  more  than  two  years,  i.  e.,  from 
June,  1878." 

Claims  I  and  2  of  the  Berliner  patent  in  suit  are 
held  to  have  been  anticipated  by  Bell's  patent  and 
Bell's  liquid  transmitter.  Under  this  latter  ground 
the  complainant  claimed  for  Berliner  a  new  "electri- 
cal mode  of  operation,"  which  the  court  says  was,  in 
fact,  Bell's,  and  also  a  new  mode  of  treating  the 
circuit,  i.  e.,  varying  without  interrupting  it,  which 
also  was,  in  fact.  Bell's.  And  these  two  claims  of 
the  Berliner  patent,  when  read  according  to  their 
natural  significance,  the  court  says,  undoubtedly  in- 
clude Bell's  liquid  transmitter  and  are  invalid  for 
excessive  breadth.  The  court  also  holds  that  these 
two  claims  of  the  Berliner  patent  are  anticipated  by 
Edison,  because  their  excessive  breadth  includes  va- 
rious devices  of  Edison  which,  like  Bell's  liquid 
transmitter,  employ  a  battery  current  and  a  variable 
contact  of  electrodes,  and  variable  pressure.  These 
devices  of  Edison  were  of  February  9  and  April  i, 
1877. 

The  court  continues :  "By  claiming  'variable 
pressure*  of  electrodes  as  a  method  or  principle  the 
complainant  has  attempted  to  monopolize  a  feature 
common  to  many  constant-contact  transmitters,  and 
thus  to  discourage  and  hamper  further  invention  in 
the  same  line  of  industry.  The  claims  are  plain. 
They  cover  all  forms  of  varieties,  also  contact-pres- 
sure transmitters  before  us  in  this  case.  I  am  of 
opinion  that  they  are  void  and  cannot  be  saved  by 
the   specifications. 

"The  complainant  also  claims  for  Berliner  invention 
in  the  use  of  the  minute  force  of  a  sound  wave  to 
vary  pressure  between  electrodes  and  invention  in  the 
discovery  that  accompanying  variations  of  pressure 
were  corresponding  variations  of  current.  This  is 
in  the  Bell  patent  as  well  as  in  Bell's  liquid  trans- 
mitter, and  in  various  devices  of  Edison. 

"The  complainant  is  certainly  not  entitled  to  claim 
as  a  novelty  the  utilization  of  minute  forces,  after 
the  Bell. patent  and  Bell  liquid  transmitter,  and  in 
view  of  the  contention  that  Edison  intended  to  com- 
press a  mass  of  plumbago  thereby.  Berliner  bor- 
rowed his  apparatus  for  'transmitting  the  impressions 
of  agitated  air'  bodily  from  Bell's  second  patent.  As 
variations  of  current  are  proportional  to  variations 
of  pressure  at  the  diaphragm  in  all  transmitters,  it 
is  not  remarkable  that  they  are  also  proportional  to 
variations  of  pressure  at  the  place  in  the  circuit 
where  the  change  of  contact  occurs  and  where  the 
force  exerted  upon  the  diaphragm  is  expended  upon 
the  circuit. 

"It  is  the  principle  of  Bell's  magneto  instrument 
and  of  his  variable-contact  transmitter  that  the  cur- 
rent shall  vary  proportionately  to  the  pressure  at 
the  diaphragm.  It  is  a  principle  of  the  variable-re- 
sistance method  that  the  resistance  shall  vary  by 
pressure  exerted  upon  the  circuit  and  proportionally 
thereto. 

"In  the  liquid  transmitter  is  the  principle  that 
the  current  shall  vary  proportionally  to  the  pressure 
at  the  diaphragm  and  also  proportionally  to  the 
pressure  between  electrodes:  and  also  that  as  pres- 
sure on  the  diaphragm  and  between  electrodes  is 
weakened,  the  current  becomes  less  intense;  as  it  is 
strengthened,  more  intense.  This  was  also  in  the 
Edison  patent  before  Berliner. 

"We  are  not  dealing  with  claims  carelessly  drawn 
by  an  ignorant  inventor,  but  with  the  phraseology 
of  experts  framed  more  than  two  years  after  public 
use  of  the  invention,  with  the  intention  of  asserting 
that  Berliner  was  the  originator  of  very  broad  prm- 
ciples  that  control  the  practical  art  of  telephony. 

"Those  principles  are  Bell's." 

The  court  further  concludes  that  the  claim  in  the 
patent  for  a  method  is  invalid.  It  says:  "The 
claims  which  cover  all  forms  of  variable-contact 
transmitters  are  embraced  in  the  Bell  patent  as  well 
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as  in  Bell's  liquid  transmitter,  and  in  various  de- 
vices of  Edison.  The  patent  discloses  nothing  pat- 
entable as  an  art,  method  or  mode  of  operation. 
The  method  is  'by  causing  the  sound  waves  to  vary 
the  pressure'  so  as  to  strengthen  and  weaken  the 
contact.  'Causing'  is  accomplished  by  placing  the 
apparatus  where  there  are  sound  waves.  This  is  not 
patentable  as  an  art  or  method.  Producing  sound 
waves  is  no  part  of  the  method  whereby  existing 
sound  waves  are  caused  to  vary.  The  patent  covers 
no  art  or  skill  required  in  keeping  the  electrodes  in 
constant  contact. 

"If  Berliner  made  a  discovery  it  was  simply  a  dis- 
cover)- that  such  minute  variations  of  contact  as  could 
be  produced  between  metallic  electrodes  would  trans- 
mit speech  to  a  limited  extent.  If  Berliner  or  others 
have  succeeded  in  finding  that  metallic  electrodes  can 
be  balanced  so  delicately  that  they  will  transmit 
speech,  this  is  not  a  discovery  that  is  embodied  in 
the  defendants'  transmitters. 

"The  attempt  to  expand  Berliner's  unsuccessful 
e-xperiments  and  caveat  first  into  an  invention,  and 
next  into  a  broad  claim  for  an  art,  method,  principle 
or  process,  exhibits  a  remarkable  degree  of  ingenuity, 
but  is  not  convincing." 

Assuming  that  the  specification  discloses  an  inven- 
tion, and  that  by  limitation  Claim  2  can  be  saved, 
the  court  holds  that  the  patent  is  nevertheless  limited 
to  the  structure  therein  described,  and  so  limited  that 
the  defendants  do  not  infringe. 

The  court  says  that  the  patent  does  not  disclose  or 
suggest  any  material  other  than  metal,  wnth  metallic 
electrodes,  and  it  is  not  proven  that  metallic  elec- 
trodes are  generally  suitable  for  practical  use  in  a 
speech   transmitter. 

The  defendants'  transmitters,  having  carbon  elec- 
trodes, are,  as  apparatus,  held  to  be  distinct  inven- 
tions. The  carbon  electrode  was  the  invention  of  Edi- 
son, the  court  says,  and  it  was  an  equivalent  for  the 
metal  electrode  of  Berliner.  The  complainant  sought 
to  hold  the  defendants'  transmitters  as  infringements 
by  comparing  them  as  embodiments  of  a  principle, 
art,  process  or  method,  discovered  or  invented  by 
Berliner.  The  court  decides  that  it  has  not  succeeded 
in    this    effort. 

The  court  says:  "Testing  the  merit  of  Berliner's 
invention  by  his  advance  in  the  art,  by  the  advance 
made  with  metallic  electrodes,  we-see  that  it  is  very 
slight.  Metallic  electrodes  have  never  come  into  com- 
mercial use.  The  Berliner  instrument  made  no  ad- 
vance upon  Bell's  magneto  instrument.  It  is  not 
proven  to  be  superior  to  the  instruments  of  Edison 
having  solid  electrodes.  The  Berliner  patent,  or  Ber- 
liner's caveat,  does  not  contain  any  suggestion  of 
the  thought  that  was  the  basis  of  the  invention  of 
the  carbon   transmitter." 

The  court  concludes:  "I  am  of  the  opinion  that 
the  defendants'  transmitters  are  an  invention  sub- 
stantially distinct  from  that  disclosed  in  the  Ber- 
liner patent ;  that  the  conception  by  Edison  of  the 
use  of  carbon  for  speech  transmission  preceded 
Berliner's  conception  of  the  use  of  solid  metallic  elec- 
trodes; that  from  his  first  conception  Edison  dili- 
gently proceeded  upon  a  line  of  experiments  that  led 
to  an  invention  of  remarkable  character  which  bor- 
rows nothing  from  Berliner,  has  no  substantial  re- 
semblance to  what  is  shown  in  the  Berliner  patent 
and  cannot  be  identified  with  it  by  any  ingenious  use 
of  language.  The  defendants  owe  nothing  to  Ber- 
liner. 

"The  bill  is  dismissed." 


Action    of    Indiana    Mutual    Telephone 
Association. 

[By  telegraph  to  the  Western  Electrician  ] 
Indianapolis,  Ind.,  February  27. — About  150  In- 
dependent telephone  exchanges  in  all  parts  of  In- 
diana were  represented  in  a  special  meeting  of  the 
Indiana  Mutual  Telephone  association  held  here 
to-day.  Shortly  before  noon  a  telegram  announcing 
the  decision  of  the  United  States  Circuit  Court  in 
Boston,  in  the  controversy  over  the  Berliner  trans- 
mitter, in  favor  of  the  Independent  companies,  was 
received  and  the  assembly  adopted  this  resolution : 
"That  the  Mutual  Telephone  association  of  the 
State  of  Indiana,  in  convention  assembled,  hereby 
extends  its  warmest  congratulations  to  the  public 
in  general,  and  to  the  owners  of  telephone  proper- 
ties in  particular,  upon  the  decision  of  the  United 
States  Circuit  Court  rendered  upon  the  Berliner 
patent  in  Boston  to-day.  We  also  extend  our  hearti- 
est congratulations  and  most  sincere  thanks  to  the 
officers  of  the  National  Independent  Telephone  asso- 
ciation of  the  United   States,  who   made  the  gallant 


fight  against  great  odds  which  resulted  in  to-day's 
legal  victory.  The  Bell  telephone  monopoly  is  now 
legally  dead,  as  it  has  been  actually  dead  since  the 
expiration  of  its  basic  patents.  From  this  time  for- 
ward the  telephone  business  will  be  considered  and 
judged  upon  its  commercial  merits  only,  and  all  the 
people  who  desire  telephones  may  have  them  with- 
out threats  of  damage  suits  for  infringement." 

Afterward  the  members  of  the  association  dis- 
cussed the  effect  of  the  decision,  which  involves  about 
$75,000,000  of  capital.  They  all  felt  that  conservative 
capitalists  who  had  heretofore  hesitated  when  invest- 
ments wath  Independent  companies  were  offered,  be- 
cause the  Bell  company  charged  in  the  suit  that 
the  transmitter  used  by  the  Independent  concerns  is 
an  infringement  on  the  patent  it  claims  to  hold,  would 
now  be  more  willing  to  place  their  money  with  the 
Independent  companies.  Other  questions  of  interest 
to  those  in  attendance  were  taken  up.  S.  P.  Sheerin 
of  the  New  Telephone  company  of  this  city  said : 
"I  cannot  see  that  the  decision  or  any  other  factor 
can  increase  activity  in  Independent  telephone  cir- 
cles now,  for  it  is  already  one  of  the  busiest  mar- 
ket places  in  the  country,  but,  like  my  associates,  I 
feel  that  it  will  bring  more  capital  into  our  ranks, 
and  that  is  bound  to  have  a  good  effect  in  every 
direction." 

The  members  of  the  association  were  entertained 
by  the  local  telephone  men  this  afternoon  after  the 
meeting,  and  this  evening.  It  is  customary  for  the 
association  to  meet  in  the  summer,  but  a  winter 
meeting  was  thought  essential.  R.  D.  F. 


History  of  the  Berliner  Case. 

By  Charles  A.  Brown. 

In  respect  to  the  interests  involved,  the  suit  of 
the  American  Bell  Telephone  company  against  the 
National  Telephone  Manufacturing  company,  in  the 
United  States  Circuit  Court  at  Boston,  upon  pat- 
ent No.  463,569,  dated  November  17,  iSgi,  issued 
upon  the  application  of  Emile  Berliner,  and  for 
a  "Combined  Telegraph  and  Telephone,"  surpasses 
any  prior  patent  suit. 

This  suit  has  just  been  decided  in  favor  of  de- 
fendant. If  the  claims  of  the  American  Bell  Tele- 
phone company  regarding  this  patent  had  been 
sustained,  it  would  have  given  that  company  or  its 
successors  the  absolute  monopoly  of  all  forms  of 
telephone  transmitters  now  in  commercial  use. 
Some  form  of  transmitter  is  absolutely  essential  to 
the  carrying  on  of  the  telephone  business.  By 
controlling,  therefore,  this  essential  detail  of  tele- 
phonic apparatus,  the  American  Bell  Telephone 
company  would  have  been  put  in  complete  control 
of  the  telephone  business  of  the  country,  as  it  is 
now  carried  on.  When  it  is  considered  that 
throughout  the  United  States  there  have  grown 
up,  in  the  seven  years  since  the  expiration  of  the 
fundamental  telephone  patents,  vast  interests  in- 
dependent of  the  American  Bell  Telephone  com- 
pany— interests  which  have  covered  the  whole 
country  with  a  network  of  wires  and  have  estab- 
lished exchanges  in  many  of  the  important  cities 
of  the  country,  as  well  as  a  multitude  of  small 
towns,  the  importance  of  this  decision  may  be  ap- 
preciated. Since  the  expiration  of  the  fundamental 
Bell  telephone  patents,  the  growth  of  telephony 
has  far  exceeded  all  its  growth  prior  to  that  time. 
There  is  hardly  a  farming  community  in  the  coun- 
try which  has  not  its  system  of  private  lines. 
Large  and  successfully  operating  exchanges  have 
been  established  in  St.  Paul  and  Minneapolis,  St. 
Louis,  Indianapolis,  Cleveland,  Rochester,  N.  Y., 
Pittsburg,  Pa.,  Columbus,  Ohio,  Akron,  Ohio,  and 
many  other  cities.  The  interests  of  the  so-called 
Independent  telephone  companies,  therefore,  are 
vast,  not  only  in  amount,  but  in  extent. 

The  Berliner  patent  was  granted  in  November, 
1891.  The  application  was  filed  in  June,  1877.  The 
application  was  thus  pending  in  the  Patent  Office 
more  than  14  years.  During  all  this  time  the  Amer- 
ican Bell  Telephone  company,  under  its  funda- 
mental patents  issued  to  Alexander  Graham  Bell, 
had  a  monopoly  of  the  telephone  business  in  the 
United  States.  When  the  patent  to  Berliner  is- 
sued in  1891,  it  had  a  life  of  17  years  before  it. 
It  was  narrower  than  the  original  Bell  patent,  but 
still  broad  enough,  covering,  as  it  is  claimed  to  do. 
the  telephone  transmitter,  which  is  considered  es- 
sential for  commercial  operation  of  the  telephone, 
to  dominate  the  telephone  business.  This  situation 
was  recognized  at  once,  and  it  was  seen  that  the 
result  would  be  that  after  the  expiration  of  the 
fundamental  Bell  telephone  patent  in  1893,  the  tele- 
phone   business    would   still    be    controlled    by    the 


American  Bell  Telephone  company  for  15  years,  or 
until  1908,  the  date  of  the  expiration  of  the  Ber- 
liner patent.  This  was,  upon  its  face,  such  an  ap- 
parently unjust  state  of  things  that  the  attorney- 
general  of  the  United  States,  by  the  direction  of 
President  Harrison,  caused  a  suit  to  be  insti- 
tuted by  the  United  States  against  the  American 
Bell  Telephone  company  for  the  purpose  of  an- 
nulling the  Berliner  patent.  In  this  suit  it  was 
held  that  there  could  be  considered  only  one  ground 
for  attack  upon  the  patent,  namely,  that  of  fraud 
in  the  Patent  Office,  in  delaying  the  application 
for  the  14  years  during  which  the  application  was 
pending  in  the  office.  Judge  Carpenter,  in  the 
Circuit  Court  of  the  United  States,  sustained  the 
governinent's  contention,  and  found  that  there  was 
constructive  fraud  on  the  part  of  the  American 
Bell  Telephone  company  in  permitting  the  "applica- 
tion thus  to  drag  along  in  the  office  for  14  years. 
Upon  appeal,  however,  the  Circuit  Court  of  Ap- 
peals for  the  First  Circuit,  and  subsequently  the 
United  States  Supreme  Court,  reversed  Judge  Car- 
penter, and  found  that  there  was  no  fraud  proved 
against  the  American  Bell  Telephone  company.  It 
is  very  clear,  however,  that  the  American  Bell  Tele- 
phone company  reaped  the  benefit  of  the  delay  in 
the  Patent  Office,  and  that  the  result  is  a  most 
inequitable  one  and  one  never  contemplated  by 
the  Legislature  in  enacting  the  patent  statutes. 

Prior  to  the  decision  of  the  Supreme  Court  in 
the  so-called  government  suit,  a  bill  had  been  filed 
in  the  suit  of  the  American  Bell  Telephone  com- 
pany against  the  National  Telephone  Manufacturing 
company  of  Boston,  but  this  suit  was  not  urged 
to  a  hearing  until  after  the  decision  of  the  Su- 
preme Court,  A  large  amount  of  evidence  was 
taken  in  this  case  on  both  sides,  and  there  was 
a  final  hearing  in  the  case  on  November  7,  1899, 
before  Hon.  Arthur  L.  Brown,  of  the  Circuit  Court 
of  the  United  States  at  Boston. 

Numerous  defenses  were  set  up  and  urged  in 
this  suit,  all  going  to  the  question  of  validity  of 
the  patent.  There  was  practically  no  dispute  upon 
the  question  of  infringement.  Although  infringe- 
ment by  the  defendant  was  not  expressly  admitted, 
practically,  it  was  not  denied.  There  were  involved 
in  the  suit  just  decided  two  forms  of  transmitter, 
one  the  solid-carbon  form,  the  other  the  granular- 
carbon  form. 

The  decision  of  the  court  in  favor  of  the  defend- 
ant is  a  decision  finding  the  patent  invalid,  and 
therefore  relieving  the  Independent  interests  of  the 
incubus  of  which  the  utmost  use  has  been  made  by 
the  American  Bell  Telephone  company  to  deter  the 
investment  of  capital. 

The  Berliner  transmitter,  as  devised  by  Mr.  Ber- 
liner and  described  in  his  patent  application,  is 
barely  an  operative  instrument.  It  would  be  ab- 
solutely cominercially  inoperative.  The  public  owes 
the  transmitter,  as  it  is  in  commercial  use  to-day, 
not  to  Berliner,  but  to  others  who  were  working 
upon  the  telephone  simultaneously  with  Berliner 
and  who  developed  the  cominercial  telephone  in- 
dependently of  Berliner.  Edison,  wholly  independ- 
ent of  anything  that  Berliner  did,  developed  a  trans- 
mitter which  was  commercially  successful.  A  re- 
ward to  Berliner,  therefore,  or  to  his  assigns, 
would  not  have  been  a  reward  for  a  public  bene- 
fit, but  simply  for  being  the  first  in  the  Patent 
Office  with  a  crude  idea,  which,  in  the  light  of 
after-knowledge,  was  found  to  be  an  essential  idea 
in   the  operation  of  the  commercial  transmitter. 

The  decision  of  Judge  Brown,  just  rendered,  fol- 
lowing the  decision  of  Judge  Carpenter  of  the  Cir- 
cuit Court,  will  have  the  effect  of  relieving  the 
apprehension  of  manufacturers  and  investors  who 
are  interested  or  likely  to  be  interested  in  Inde-  ' 
pendent  telephone  enterprises,  on  the  score  of  any 
fundamental  patent  controlled  by  the  American  Bell 
Telephone  company  at  the  present  time,  and  will 
give  a  decided  impetus  to  new  telephone  enter- 
prises, so  that  it  may  be  looked  upon  with  cer- 
tainty that  there  will  be  more  development  of  the 
telephone  industry  in  the  immediate  future  than 
there   has  been  even  in  the  past. 

It  must  not  be  forgotten,  however,  that  the 
American  Bell  Telephone  company  still  controls  a 
vast  number  of  patents  upon  telephonic  apparatus. 
The  number  of  patents  thus  controlled  by  the 
American  Bell  Telephone  company  probably 
reaches  2,500.  It  is  possibile  that,  having  failed  in 
its  effort  to  control  the  telephone  situation  by  one 
broad,  underlying  patent,  it  may  now  be  the  policy 
of  that  company  to  harass  Independent  telephone- 
company  enterprise  by  a  multiplicity  of  suits  upon 
subsidiary  patents.  There  is  none  of  these  patents, 
however,  which  can  be  a  cause  of  great  apprehen- 
sion on  the  part  of  the  Independent  telephone  in- 
terests at  the  present  time. 
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Wave  Transmission  over  Non-uniform 

Cables    and     Long-distance 

Air   Lines. 

Bv  M.  I.  PupiN.  Ph.  D. 
Part  II. 

E.XPEKIMENTAL    PaRT. 

a.  Description  of  tlie  Experimental  Cable. — A  so- 
called  artificial  cable  possessing  the  above  constants 
was  constructed  by  me  for  the  purpose  of  testing 
experimentally  the  mathematical  theory.  Previous 
experiments  in  this  line  will  be  found  in  the  au- 
thor's paper  of  March  22,  1899,  cited  before. 

The  cable  has  250  sections.  One  of  these  sec- 
tions is  represented  in  Fig.  6.  It  consists  of  a 
sheet  (A)  of  paraffined  paper.  On  each  side  of  this 
sheet  is  a  strip  of  tinfoil  (a  b).  The  resistance  of 
this  strip  is,  approximately,  nine  ohms.  The  capac- 
ity of  the   condenser  formed  by  the  two   strips   is 
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FIG.  6        WAVE  TRANSMISSION  OVER  NON-UNIFORM  CABLES. 

.074  microfarad,  approximateb'.  Two  hundred  and 
fifty  sections  of  this  kind  connected  in  series  repre- 
sent a  cable  of  250  miles  in  length,  having  a  resist- 
ance of  nine  ohms  and  a  capacity  of  .074  micro- 
farad per  mile.  That  such  is  actually  the  case  was 
verified  experimentally,  as  will  be  shown  presently. 
In  Fig.  8  the  straight  lines  lA  B  C  D),  (A^  B.  C.  D,) 
represent  these  sections.  The  upper  lines  represent 
one  side  of  the  cable  and  the  lower  lines  represent 
the  other  side.  The  sections  can  be  connected  in 
series  by  couplers,  to  which  these  sections  are 
attached.  One  of  these  couplers  is  represented  in 
Fig.  9.  A  wooden  strip  (A  B)  has  holes  drilled 
through  it  at  regular  intervals.  Through  each  hole 
passes  a  bolt  (c),  the  diameter  of  which  is  smaller 
than  the  diameter  of  the  hole.  Two  hard-rubber 
washers  (a)  and  (b)  hold  the  bolt  in  place  and 
prevent  it  from  touching  the  wood.  A  nut  hold's 
the  brass  plates  (d)  in  place.  Two  consecutive  brass 
plates  (dd)  can  be  conductively  connected  by  the 
plug  (e).  Screws,  as  indicated,  connect  the  termi- 
nals (ff)  of  the  condenser  sections  and  of  the  coils 
(gg)  to   the   brass   plates.     These  brass   plates   are 

indicated   in   Fig.   8  by  numerals   (i),    (2),    (3) 

When  the  plugs  are  out,  then  the  consecutive  sec- 
tions of  the  cable  are  connected  to  each  other  by 
the  inserted  coils  (see  Fig.  8).  The  plugs  being 
in  the  coils  are  short-circuited,  and  the  consecutive 
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FIG.   7.      WAVE  TRANSMISSION  OVER  NON-UNIFORM  CABLES. 

sections  of  the  cable  are  connected  to  each  other 
directly  by  the  plugs.  In  this  case  we  have  a  uni- 
form cable;  in  the  former  case  we  have  a  non- 
uniform cable  of  250  miles'  length,  with  inductance 
coils  inserted  at  each  mile.  The  coils  are  wound 
as  represented  in  Fig.  7.  The  twin  coils  (aai),  (bbi), 
(cci)  of  Fig.  8  are  represented  in  Fig.  7  by  coils 
(aa)  and  (bb).  These  two  coils  are  wound  on  one 
spool,  and  are  separated  by  a  sheet  of  cardboard,  in- 
dicated by  a  black  line  in  Fig.  7,  which  is  one  sixty- 
fourth  of  an  inch  thick.  The  coil  when  finished  is 
boiled  in  beeswax  at  a  temperature  of  about  280° 
Fahrenheit,  in  order  to  drive  ^11  the  moisture  out  and 
insure  good  insulation.  The  dimensions  of  the  coil 
are  given  in  Fig.  7.  Each  coil  had  580  turns  of 
No.  20  wire  B.  &  S.  The  average  inductance  of 
one  of  these  coils  is  .030  henry,  and  the  mutual 
inductance,  .028  henry.  Each  coil,  therefore,  when 
connected  into  the  line,  as  indicated  in  Fig.  8.  has 
an  effective  inductance  of  .058  henry.  This  method 
of  bringing  the  corresponding  coils  of  the  two  sides 
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of  the  cable  into  close  relation  by  mutual  induc- 
tion is  not  necessary;  it  is  a  matter  of  convenience 
and  economy. 

The  cable  sections  are  divided  in  five  groups  of 
50  each,  and  each  of  these  groups  is  enclosed  in  a 
separate  box.  Each  box  represents,  therefore,  50 
miles  of  the  cable.  Fig.  10  is  a  reproduction  from 
the  photograph  of  one  of  these  boxes.  The  box 
marked  (A)  is  the  cable  box.  On  two  opposite 
sides  are  five  rows  (B)  ....  of  binding  posts,  each 
row  having  10  pairs.  They  are  the  terminals  of 
the  condenser  sections.  From  these  binding  posts 
double  cotton-covered  wires,  which  have  been 
boiled  in  beeswax,  lead  to  the  row  of  brass-plate 
couplers  (Fig.  9),  indicated  in  the  picture  by  let- 
ters (a),  (b),  (c),  ....  These  boxes  were  made 
for  me  by  the  well-known  mechanician,  Mr.  E.  V. 
Baillard,  to  whom  my  sincere  thanks  are  due  for 
the  keen  interest  which  he  took  in  this  exceedingly 
laborious  work.  The  rest  of  the  work  on  the 
cable  was  done  in  the  Columbia  University  lab- 
oratory for  electromechanics.  The  insulation  per  . 
section  was  about  50  megohms. 

b.  Theory  of  the  Experimental  Method. — The 
mathematical  theory  states  that  up  to  a  frequency 
of  750  periods  per  second  the  waves  will  have,  to 
within  an  approximation  of  one  per  cent.,  the 
same  wave  length  and  the  same  attenuation  con- 
stant on  the  cable  just  described  as  on  its  corre- 
sponding uniform  conductor.  This  is  the  side  from 
which  experiment  has  to  approach  the  theory.  The 
method  employed  in  this  investigation  has,  there- 
fore,   for    its    object    the    determination     of     wave 
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length   and   attenuation    constant.     Its    theory    can 
be  stated  as  follows: 

The  current    »i   at  any  point   f    of  a  uniform  loop 
can  be  expressed 


A  ■  eW  sin  (pt  —  a  f  )  4-  e— PS  sin  (pt  -|-  a  f 


) 


Let  M  (1)  denote  the  mean  value  of  the  current 
between  t  =  ti  and  t  ::=  ti  -)-  T/2,  then 

M  (,)=^(^ePS-{-e-«^cos(pt,-a  f) 

Here  (  is  the  distance  from  the  middle  point  of 
the  loop.  The  time  is  counted  from  the  moment 
when  1,  is  zero  at  the  middle  point  If  we  then 
determine  the  mean  values  from  the  moment. when 
Tj  vanishes  at  the  middle  point,  we  shall  have 
ti  =  o  and 

M  ( 1 )  =  yn  /  ePJ  -f  e    Pi  \  cos  a  I 

or,  since  a   =  2~/a,  where  a  is  the  wave  length 

M  (i)  =  Z»  ("ePf-f  e-w")  cos—  f  (i) 

yo  is  evidently  the  mean  value  of  the  current  at 
the  middle  point.  This  formula  forms  the  basis 
of  the  experimental  method  employed  here.  From 
it  the  wave  length  and  the  attenuation  constant 
were  determined. 

c.  Determination  of  the  Wave  Length. — i.  To 
investigate  the  wave  length  and  the  attenuation 
constant  of  a  given  frequency,  it  was  necessary  to 
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impress  a  simple  harmonic  electromotive  force  upon 
the  cable.  This  was  obtained  as  follows:  A  small 
alternator  of  30  poles  running  at  a  normal  speed 
of  2,400  revolutions  per  minute  was  employed.  It 
gives  a  complex  harmonic  electromotive  force  in 
which  the  third  and  fifth  harmonic  are  quite  strong. 
At  the  normal  speed,  the  frequency  of  the  funda- 
mental was  600  periods  per  second.  By  transforma- 
tion, as  indicated  in  Fig.  II,  the  upper  harmonics 
were  weeded  out  by  tuning.  In  this  diagram  (A) 
is  the  alternator.  The  secondary  circuit  (D.  E, 
F.  G)   contains  a  condenser  (F)   and  an  auxiliary 
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coil  (E).  By  adjusting  the  capacity  of  condenser 
(F)  and  the  inductance  of  coil  (E)  the  impedance 
of  this  secondary  circuit  for  the  fundamental  fre- 
quency can  be  reduced  to  a  minimum,  in  which  case 
the  fundamental  current  in  this  circuit  is  by  far 
predominant.  Under  these  conditions,  the  elec- 
tromotive force  impressed  upon  the  tertiary  coil 
(H),  which  connects  to  the  line,  is  very  nearly 
simple  harmonic.  This  was  verified  by  plotting,  ex- 
perimentally, the  electromotive-force  curve  in  the 
tertiary  circuit.  The  point  of  resonance  was  de- 
tected by  connecting  the  terminals  of  condenser 
(F)  to  a  multicellular  voltmeter  (K)  and  watching 
for  the  maximum  rise  of  the  potential.  While  the 
observations  which  will  be  described  presently 
were  made  the  reading  of  this  voltmeter  was  con- 


FIG.    10.    WAVE  TRANSMISSION  OVER  NON-UNIFORM  CABLES. 

tinually  watched.  A  change  in  it  indicated  a  change 
in  speed  and  impressed  electromotive  force  and  the 
observations  had  to  be  suspended  until  the  volt- 
meter returned  to  the  same  reading.  Considering 
the  variability  of  the  electrical  pressure  in  a  uni- 
versity plant,  where  every  one  of  the  many  depart- 
ments draws  its  current  from  the  same  source,  it 
will  be  readily  seen  that  these  observations  were 
somewhat  trying. 

2.  To  determine  the  mean  value  of  the  current,  a 
Townsend  contact-maker  (G),  Fig.  8,  was  used. 
Its  circumference  was  divided  into  30  equal  parts, 
since  the  alternator  had  30  poles.  Every  other  sec- 
tion of  the  circumference  was  connected  to  a 
ring  (g).  -  This  ring  and  the  circumference  were 
connected  to  the  rest  of  the  circuit  (gFHh)  by 
two  brushes  (g),  (h).  The  contact-maker  was 
mounted  on  the  shaft  of  the  alternator.     The  time 
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interval,  of  half  a  period,  during  which  the  contact 
lasted  could  be  shifted  by  shifting  the  brush  (h) 
along  the  circumference  of  the  contact  disk.  (H) 
is  a  Rowland-d'Arsonval  galvanometer,  suitably 
shunted  so  as  to  keep  the  readings  within  a  de- 
sirable range.  The  current  readings  were  obtained 
as  follows:  A  two-pole  contact  spring-jack  (i).  Fig. 
8,  was  inserted  across  the  terminals  of  an  in- 
ductance coil,  say  (a,),  as  indicated.  'The  coil  was 
thus  shunted  by  circuit  (lE).  This  circuit  con- 
tained a  small  coil  (e)  and  one  or  two  ordinary 
i6-candlepower  incandescent  lamps  in  series  with 
it.  The  coil  acted  inductively  upon  the  circuit  con- 
taining the  contact-maker  and  the  galvanometer. 
A  simple  consideration  will  show  that  the  gal- 
vanometer reading  was  proportional  to  the  mean 
value  of  the  current  flowing  through  the  inductance 
coil  (ai)  during  the  half  period  corresponding  to  the 
position  of  the  brush  (h).  Suppose  now  that  this 
brush  is  set  in  such  a  way  as  to  give  the  maximum 
reading  when  the  contact  spring-jack  is  across  the 
inductance  coil  at  the  middle  point  of  the  cable. 
Then,  as  shown  in  equation  (i),  the  reading  at  any 
other   inductance   coil   will    be  proportional   to 


fcPi  +  e-M  ")  ( 


where  s  denotes  the  distance  of  the  inductance  coil 
under  consideration  from  the  middle  point.  This 
expression  passes  through  zero  whenever  f  is  an. 
odd  multiple  of  the  quarter  wave  length,  and  the 
reading  passes  then  from  one  side  of  the  zero 
position  to  the  other.  The  brush  (h)  was,  there- 
fore, set  so  as  to  give  the  maximum  reading  at  the 
middle  point  of  the  line.  Then  the  spring-jack  was 
run   along  the  line  and   the   sign   of  the   readings 

noted  at  (i),  (2),  (3) etc.    The  number  of 

reversals  of  readings  corresponding  to  a  given 
length  of  the  line  was  counted. 

The  reversals  occur  whenever  |  is  an  odd  mul- 
tiple of  A  /4.  Suppose  that  five  reversals  occurred 
in  the  distance  of  41  miles.  It  means  that  9/4  wave 
lengths  cover  the  distance  of  41  miles;  hence  the 
wave  length  is 

A  =  18.2  miles. 
This  was  found  to  be  the  case  with  a  frequency 


15° 


WESTERN    ELECTRICIAN 


March  2,  1901 


of  600  periods  per  second.     The  wave  length  cal- 
culated from  the  formula 


p  \/2  L  C 

p  =  2  -  X  600 

L  =  .058 

C  =  .074  X  10-6 
gives  A  ^  18.1  miles. 

The  agreement  between  the  calculated  and  the  ob- 
served wave  length  was  extremely  good  for  this 
frequency,  considering  the  inequality  of  the  cable 
sections,  which  necessitates  taking  for  L  and  C 
average  values.  Following  is  a  table  of  wave 
lengths  for  other  frequencies,  giving  both  the  ob- 
served and  the   calculated   values. 

Table  of  Wave  Lengths. 


FREQUENCY 

*ob. 

*«i. 

62s 

17 

173 

600 

18.2 

18. 1 

450 

24 

24.1 

260 

41.4 

41-7 

245 

44 

44-4 

230 

48 

48.2 

At  the  frequency  of  600  periods  per  second  the 
non-uniform  cable  has  18  coils  per  w-ave  length. 
At  the  lower  frequencies  the  number  of  coils  per 
wave  length  is  larger,  and  therefore  the  cable  ap- 
proximates then  its  corresponding  uniform  con- 
diictor  even  more  closely  than  at  the  frequency  of 
600  periods  per  second.  But  the  approximation  at 
this  higher  frequency  is  already  so  close  that  no 
difference  in  the  behavior  of  the  cable  at  the  vari- 
ous frequencies  experimented  with  and  given  above 
could  be  detected  e.xperimentally.  As  far  as  the 
wave-length  determination  is  concerned,  the  agree- 
ment between  theory  and  experiment  is  very  sat- 
isfactory. 

3.  To  determine  the  wave  length  on  the  cable 
without  the  coils  plugs  (see  (e),   Fig.  9)  were  put 

in   (i),   (2),   (3) The  readings   were   taken 

as  follows:  The  two-pole  spring-jack  was  inserted 
across  a  pair  of  plates,  say,  (i).  Then  the  short- 
circuiting  plug  (see  (e),  Fig.  9)  was  taken  out  and 
the  deflection  in  the  galvanometer  noted.  The 
number  of  reversals  was  counted  as  before,  and 
from  these  the  wave  length  was  estimated.  The 
value  of  the  wave  length  thus  determined  for  a 
frequency  of  600  periods  per  second  was  126.  Its 
calculated  value  was  125.  Thus  the  insertion  of  the 
coils  reduces  the  speed  of  propagation  to  one- 
seventh  of  its  original  value,  since  it  shortens  the 
wave  length  to  that  extent. 

[  To  be  continued.  ] 


Telephone  News  from   the  Northwest. 

Gann  Valley,  S.  D.,  wants  telephone  connection 
with  the  outer  world.  The  town  is  22  miles  from 
the  nearest  railroad  station,  at  Kimball.  If  some 
telephone  company  cannot  be  induced  to  build 
to  Gann  Valley,  the  business  men  will  club  together 
and   build   the   line   to    Kimball. 

The  Cannon  Valley  Telephone  company  of  Water- 
ville,  Minn.,  will  establish  an  exchange  in  Elysian, 
Minn. 

H.  D.  Alert  and  others  propose  a  local  exchange 
in  Langdon,  N.  D. 

The  Wood  County  Telephone  company  will  ex- 
tend its  line  from  Pittsville,  Wis.,  to  Babcock,  via 
Dexterville. 

The  Little  Wolf  River  Telephone  company  has 
filed  amended  articles,  changing  its  headquarters 
from  Weyauwega,  Wis.,  to  Fond  du  Lac. 

The  Hutchinson  (Minn.)  Telephone  company  pro- 
poses to  extend  lines  to  Brookfield,  Lakeside,  Bear 
Lake,  Stockholm  and  Lamsoii  this  summer. 

There  is  talk  at  Lamberton,  Minn.,  of  forming  a 
stock  company  by  local  parties  to  either  buy  the 
present  exchange  or  install  a  new  one. 

The  Nebraska  Telephone  company  contemplates 
putting  in  an  exchange  at  Friend,   Neb. 

A  local  exchange  is  projected  for  Franklin,  Neb. 

The  Standard  Telephone  company  will  build  a 
line  from   Garnavillo  to   Elkport,   Iowa. 

A  farmers'  mutual  line  is  projected  from  Com- 
petine  township   to   Hedrick,   Iowa. 

The  Pacific  States  Telephone  and  Telegraph  com- 
pany is  extending  connections  from  Spokane,  Wash., 
to  the  Slate  Creek  mining  country,  which  is  located 
in  the  Cascades  of  Okanogan  County,  Wash. 

The  Michigan  Telephone  company  has  trans- 
ferred the  office  of  the  division  cashier  from  Mar- 
quette to  Detroit,  the  change  taking  effect  March 

I  St. 

The  Missouri  Valley  (Iowa)  telephone  exchange 
will  enlarge  and  extend  its  system  in  the  spring. 

O.  J.  Jensen  has  been  granted  a  franchise  at 
Boyd,  Wis.,  for  a  local  exchange. 

A  telephone  war  is  threatened  at  West  Superior, 
Wis.,  by  the  action  of  the  Douglass  County  Tele- 
phone company  in  offering  free  service  to  the  city 
officials.  The  company  makes  the  excuse  that  it 
has  long-distance  connections  which  a  great  many 
people  desire,  and  that  this  will  give  them  an  op- 
portunity to  secure  it,  in  the  city  hall.  But  it  is 
thought  to  be  the  initial  step  toward  getting  a 
renewed  foothold.  When  the  Independent  com- 
pany became  firmly  established,  the  old  company's 
instruments  were  ordered  out  of  the  city  hall.  The 
company  neglected  to  remove  them  and  the  city 
took  them  out. 

The  Northwestern  Telephone  Exchange  com- 
pany has  brought  suit  in  St.  Paul  against  the  Mary- 


land Casualty  company,  to  recover  $1,075.  The 
company  claims  the  defendant  insured  it  against 
loss  from  damages  to  employes.  On  October  14. 
1900,  O.  N.  Harrell  was  injured  while  setting  poles, 
and  secured  a  verdict  of  $750.  The  cost  of  medical 
attendance  and  fighting  the  case  will  bring  the 
amount  paid  up  to  $1,075,  which  the  company  seeks 
to   recover.  tC 

Ohio  Telephone  Notes. 

The  Central  Union  Telephone  company  is  giving  ' 
the  Franklin  Telephone  company  a  little  competi- 
tion in  its  work  of  establishing  exchanges  in  Frank- 
lin County  by  outbidding  it  in  the  small  towns. - 
The  Central  Union  is  setting  up  a  very  vigorous 
opposition  to  the  Independent  companies  all  over 
the  state,  but  it  seems  that  the  results  of  these 
fights  hardly  justify  the  trouble  and  cost.  In  most 
places  there  are  two  systems,  and  they  have  so  far 
succeeded  in  staying.  The  Independent  companies 
have  gained  a  great  advantage  from  the  first  by 
showing  a  willingness  to  arrange  a  service  for  the 
small  towns  and  for  the  country  people,  which  is  of 
benefit  to  those  in  the  cities  as  well,  by  forming 
a  means  of  communication  with  those  who  have 
business  with  them. 

An  ordinance  was  introduced  in  the  Toledo  City 
Council   a   few  days   ago  to  grant   a   franchise   to 


Garton-Danlels  Signaling  Devices.. 

'A  telephone  extension  signaling  device  without 
magnet  coils  of  any  description,  that  does  not  in- 
sert any  extra  resistance  in  the  circuit,  and  that 
resets  itself  after  every  signal,  has  been  considered 
an  ideal  arrangement,  but  has  never  before  been 
offered  on  the  market,"  says  the  Garton-Daniels 
company  of  Keokuk.  Iowa.  This  company,  which 
manufactures  the  well-known  Garton  lightning  ar- 
resters for  railway,  light  and  power  circuits,  has 
recentl}'  brought  out  the  device  shown  in  the  ac- 
companying illustrations,  known  as  the  G.-D.  ex- 
tension circuit  ringer.  In  Fig.  i  the  device  is 
shown  attached  to  the  front  of  the  magneto  box, 
while  Fig.  2  gives  a  larger  view  of  the  device.  It 
will  be  noted  that  a  lever  extending  upward  is 
held  against  the  bell-clapper  of  the  magneto.  When 
the  bell-clapper  vibrates,  the  extension  circuit  is 
closed,  reproducing  the  signal  wherever  the  bell 
is  located.  As  soon  as  the  bell-clapper  of  the  mag- 
neto comes  to  rest,  the  circuit  is  again  opened 
automatically. 

In  existing  forms  of  extension  circuit-closing  de- 
vices a  coil  is  depended  upon  to  release  a  shutter, 
which  closes  the  circuit  when  it  falls.  It  is  neces- 
sary to  reset  this  shutter  at  once,  or  the  battery 
v/ill  soon  become  exhausted.  It  very  often  occurs 
that  a  call  comes  when  there  is  no  one  to  answer, 


Fig.  I 


Hig.  2.  Fig.  3. 

GARTON-DANIELS   SIGNALING    DEVICES. 


Frank  F.  Graves  to  build  a  telephone  system  in 
the  city.  It  is  a  copy  of  the  ordinance  granted 
the  Central  Union  company  when  that  plant  was 
built.  Mr.  Graves  states  that  he  is  willing  to  give 
a  bond  of  $25,000  to  abide  by  the  terms  of  the 
contract  and  do  anything  else  that  is  reasonable. 
He  states  that  the  money  spent  in  the  plant  will  be 
practically  all  invested  by  Toledo  men.  Mayor 
Jones  and  some  others  will  oppose  the  proposed 
ordinance  and  make  the  statement  that  the  second 
ordinance  granted  for  telephone  purposes  came  to 
naught  and  the  third  one  will  do  the  same.  It  is 
probable  that  the  city  will  not  be  long  without 
an  Independent  system,  however,  as  a  new  company 
will  reduce  the  price  about  half. 

At  a  meeting  held  a  few  days  ago  the  stockholders 
of  the  FindlayHome  Telephone  company  elected  the 
following-named  directors:  W.  S.  Wagner,  Tiffin; 
James  B.  Hoge  and  Maxime  Reber,  Qeveland;  J.  D. 
Snyder,  W.  J.  Burket  and  John  C.  Firmin,  Findlay. 
The  officers  are  as  follows:  President,  E.  C.  Tay- 
lor; vice-president,  James  B.  Hoge;  secretary,  J.  C. 
Firmin;  treasurer,  W.  J.  Burket.  There  are  now 
50  men  at  work  on  the  new  plant,  and  it  is  the 
intention  to  increase  the  number  to  200  within  a 
short  time.  The  company  will  use  the  North 
switchboard  and  instruments.  It  is  the  intention  to 
connect  up  several  of  the  small  towns  within  a 
radius  of  a  few  miles  at  once. 

The  Central  Union  Telephone  company  has  re- 
ceived the  last  of  eight  sections  for  its  office  at 
Findlay,  completing  the  new  switchboard.  The 
manager  announces  that,  with  this  complete,  there 
will  be  no  more  party  lines  used,  but  that  each 
one  will  have  an  independent  metallic  line. 

At  the  annual  meeting  of  the  City  and  Suburban 
Telegraph  association,  Cincinnati,  held  last  Tuesday, 
all  the  old  officers  and  directors  were  re-elected  for 
another  year.  The  officers  are  as  follows:  Presi- 
dent, George  N.  Stone;  vice-president,  C.  H.  Kil- 
gour;  secretary,  W.  A.  Blanchard;  treasurer,  John 
Kilgour.  President  Stone's  report  made  very  in- 
teresting reading  for  the  stockholders,  the  last  year 
being  the  best  one  the  company  has  ever  enjoyed. 
Every  department  has  shown  an  increase  and  there 
has  been  a  very  satisfactory  gain  in  all  classes  of 
service.  The  gain  is  placed  as  follows  by  Mr. 
Stone:  Unlimited  business  subscribers,  11. 41  per 
cent.;  unlimited  residence  subscribers,  53.60  per 
cent.;  measured-service  subscribers,  38.76;  exten- 
sion telephones,  59.63;  city  pay  stations,  14.24.  Dur- 
ing the  year  there  were  231,071  local  and  long-dis- 
tance toll  messages  handled,  against  207,081  the 
year  before.  The  number  of  exchange  connections 
made  in  the  year  was  39.334.162,  an  average  of  14.71 
calls  per  day  per  subscriber.  At  the  last  of  the  year 
the  company  had  4.863  miles  of  metallic-line  circuits 
on  poles  and  520  miles  of  poles.  There  were  345,- 
47.';  feet  of  underground  cable,  containing  6,543 
miles  of  conductors.  The  treasurer's  report  gave 
these  figures:  Capital  stock  outstanding,  $3,465,- 
000;  gross  earnings,  $599,064.08;  gross  exoenses, 
$377,265.71;  available  for  dividends,   $221,798.37. 

O.  M.  C. 


and  the  bell  continues  ringing  until  the  battery  is 
run  down — a  source  of  annoyance  and  expense. 
Then,  too,  lightning  will  often  throw  the  shutter 
at  night  when  no  one  is  around  to  reset  it,  and  the 
battery  becomes  exhausted.  This  trouble  is  bg- 
lieved  to  be  obviated  entirely  by  the  use  of  the 
G.-D.  ringer,  as  it  resets  itself  after  each  signal. 
This  device  may  also  be  used  on  party  lines.  The 
fact  that  it  cuts  no  resistance  into  the  circuit  will 
appeal  to  practical  telephone  men. 

Fig.  3  shows  an  ordinary  drop-shutter,  circuit- 
closing  device  now  being  placed  on  the  market  by 
the  same  company.  This  device  is  independent  of 
the  action  of  any  magnet.  Its  action  depends  on 
the  motion  of  the  bell-clapper  of  the  magneto,  the 
same  as  with  the  ringer,  but  differs  from  the  latter, 
in  that  it  must  be  reset  after  each  signal.  It  is 
offered  by  the  manufacturer  in  competition  with 
the  present  forms,  and,  it  is  said,  at  a  lower  price. 
In  Fig.  4  this  device,  which  is  known  as  the  G.-D. 
e.xtension  circuit-closer,  is  shown  in  position  on 
the    front    of  a   magneto. 


i 


Iowa  Telephone  Association. 

The  fifth  annual  meeting  of  the  Iowa  Telephone 
association  will  convene  in  the  clubrooms  of  the 
Savery  Hotel  at  Des  Moines,  Iowa,  on  Tuesday, 
March  I25h  for  a  two  days'  session.  It  is  hoped 
that  this  will  be  the  largest  and  best  meeting  ever 
held  by  the  association.  One  of  the  most  impor- 
tant questions  to  be  discussed  at  the  meeting  will 
be  the  matter  of  checking  reports  and  making 
settlements  between  companies  for  inter-line  toll 
business.  Another  important  subject  to  be  dis- 
cussed is  iar+ners'  lines,  their  construction  and 
equipment,  the  rates  to  be  charged,  etc.  The  pres- 
ent officers  of  the  association  consist  of  the  fol- 
lowing-named gentlemen:  President,  J.  S.  Bel- 
lamy of  Knoxville;  vice-president,  H.  C.  Raney  of 
Fairfield:  secretary  and  treasurer,  Charles  C.  Deer- 
ing  of  Boone;  executive  committee,  J.  S.  Bellamy 
of  Knoxville,  C.  F.  Bennett  of  Waterloo,  C.  M. 
McFatridge  of  Moravia,  George  N.  Bandy  of  Perry, 
and  A.  T.  Presson  of  Iowa  City. 


I 


A  lineman  of  the  Chesapeake  and  Potomac  Tele- 
phone company  was  arrested  for  assault  in  Wash- 
ington recently  on  complaint  of  A.  Grip,  the 
minister  from  Norway  and  Sweden.  The  lineman 
was  at  the  top  of  a  telephone  pole,  engaged  in 
stringing  wires,  when  Mr.  Grip  rode  by  on  his 
bicycle.  Mr.  Grip  started  to  ride  over  a  wire,  one 
end  of  which  was  on  the  ground  and  the  other 
attached  to  a  cross-arm  on  the  pole  on  which  tjie 
lineman  was  working.  The  latter  saw  him  coming 
and  says  that  he  endeavored  to  raise  the  wire  for 
the  minister  to  pass  under.  The  result  was  that 
Mr.  Grip  rode  against  the  wire  and  sustained  a 
painful  injury  to  the  bridge  of  his  nose  and  to  his 
face, 
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Indiana  Telephone  Items. 

A  war  on  telephone  rates  has  been  begun  at 
Noblesville.  The  Central  Union  Telephone  corn- 
pany  has  announced  that  it  will  give  free  communi- 
cation with  every  town  in  the  county,  and  offers 
the  same  privilege  to  farmers  having  telephones 
placed  in  their  homes.  A  rate  of  50  cents  a 
month  has  been  established  for  residences,  and  a 
lo-cent  rate  between  Noblesville  and  Indianapolis. 
Other  reductions  are  proposed.  Although  no  ac- 
tion has  been  taken  by  other  companies,  it  is  likely 
that  the  competition  will  be  met.  This  cutting  of 
rates  on  the  part  of  the  Central  Union  company 
is  said  to  be  due  to  the  fact  that  the  new  company, 
which  recently  established  a  plant  in  the  city,  is 
getting   the  bulk  of  the  business. 

A  bill  has  been  introduced  in  the  Legislature 
which  regulates  the  maximum  charges  for  long- 
distance telephone  companies.  The  distances  are 
divided  into  10  classes,  and  a  maximum  charge  for 
each  class  is  made.  The  Central  Union  and  the 
New  Telephone  companies  have  combined  to  pre- 
vent the  passage    of  the   bill.  _     ' 

One  of  the  interesting  and  busy  places  in  Green- 
castle  is  the  telephone  factory  of  Ewing  McLean. 
Since  the  increased  demand  for  telephones  work 
in  all  supplv  factories  has  been  greatly  accel- 
erated. The  "McLean  factory  turns  out  nearly  2C0 
complete  telephones  a  month.  Most  of  them  are 
used  in  the  country  and  by  the  local  lines,  but 
they  often  fit  up  an  exchange  complete. 

The  New-  Telephone  company  of  Indianapolis  has 
contracted  for  $37,000  worth  of  copper  wire  and 
is  preparing  to  build  a  line  to  Logansport.  and  to 
extend  its  line  from  Shelbyville  to  Greensburg  and 
from  Greencastle  to  Terre  Haute  and  from  Green- 
castle  to  Rockville.  ■  The  New  company  has  28.000 
telephones  in  service,  and  on  lines  with  which  it 
has  running  arrangements  there  are  24,000  tele- 
phones. By  this  arrangement  the  New  company 
reaches  eight  per  cent,  of  the  population  of  Indiana. 
"We  shall  go  into  Chicago  as  soon  as  there  is  an 
Independent  company  organized  there,  and 
one  is  sure  to  be  organized."  said  Vice- 
president  Sheerin.  "Our  lines  will  soon  be  con- 
nected with  the  Independent  lines  in  Ohio  and 
Pennsylvania.  We  do  not  care  whose  instrument 
a  customer  uses,  so  that  he  uses  a  good  one.  If 
he  puts  up  an  instrument  that  will  talk  we  shall 
connect  him  all  right.  F- 


Independent  Company  in  Detroit. 

It  is  said  that  Henry  A.  Everett  of  Cleveland 
and  his  business  associate,  Mr.  Moore,  are  inter- 
ested in  the  new  People's  Telephone  company  of 
Detroit.  The  gentlemen  named  join  hands  with 
.\rthur  Pack  of  Detroit  in  this  enterprise,  and  it 
is  asserted  that  Mr.  Pack  will,  in  all  probability,  be 
the  president  and  general  manager  of  the  company. 
The  promoters  say  that  they  will  put  in  a  plant 
that  will  cost  about  $500,000,  modern  in  every  re- 
spect, and  will  connect  up  wath  the  long-distance 
lines  north  and  south.  This  will  give  the  Inde- 
pendent companies  of  Ohio  and  other  central 
states  a  much  better  service  toward  the  Northwest. 


MANUFACTURERS     AND     DEALERS. 

F.  N.  Carroll.  Traverse  City,  Mich.,  says  that 
he  is  receiving  his  share  of  the  pole  business.  He 
now  has  on  hand  several  thousand  cedar  telephone 
poles,   ranging   from   25    to    70   feet   in   length. 

The  American  Telephone  company  of  Chicago 
has  been  incorporated  to  manufacture  telephones 
and  electrical  supplies.  The  incorporators  are  H,  J. 
Anderson,  Harvey  Wright  and  Charles  B.  Stafford, 
and  the  capital  stock  is  $2,500. 

The  North  Electric  company  of  Cleveland,  Ohio, 
calls  attention  to  its  ability  to  cure  its  patrons  of 
"trouble — the  telephone  imp,"  by  means  of  a  novel 
bill  file  mounted  on  a  pasteboard  card.  An  illustra- 
tion in  colors  depicts  the  "trouble  chaser"  and  the 
"telephone  imp,"  while  some  weird  verses  on  the 
back  of  the  card  are  dedicated  to  the  latter-named 
individual.  The  file  is  intended  as  a  convenient 
repository  for  trouble  reports,  etc..  and  is  no 
doubt  due  to  the  ingenuity  of  F.  F.  Sapp,  who  is 
alw-ays  on  the  lookout  for  something  new- 
Owing  to  a  large  increase  of  subscribers  the  new 
Corsicana  (Texas)  Telephone  company  has  ordered 
additional  telephones  and  another  section  of  multiple, 
central-battery  switchboard  from  the  Western  Tele- 
phone Construction  company  of  Chicago.  In  addi- 
tion to  the  central -battery  equipments  recently  fur- 
nished Pottsville  and  Williamsport,  Pa.,  and  Corsi- 
cana, Texas,  the  same  type  of  multiple  equipment  is 
being  made  by  the  Western  company  for  exchanges 
at  Greensboro.  N.  C,  and  Binghamton.  N.  Y.  West- 
ern express  switchboards  of  100  lines'  capacity  have 
been  furnished  the  Shamokin  Valley  Telephone  com- 
pany. Northumberland,  Pa.;  Sebree  (Ky.)  Telephone 
company  (with  large  shipments  of  telephones'): 
Jameson  TMo.)  Telephone  company;  John  Bring- 
man.  Taylorsviller  Ind. :  Washington  (Tow'a)  Tele- 
phone company :  J.  AV.  Sparks.  Giddings.  Texas 
(with  telephones),  and  numerous  smaller  orders  for 
other  points.  Many  orders  for  Western  e.xpress  No. 
T  exchange  telephones  and  Western  express  No.  3 
long-distance  telephones  continue  to  be  received  by 
the  company. 


GENERAL  TELEPHONE  NEWS. 

The  Farmers',  Canton  and  Norris  Telephone  com- 
pany has  been  granted  privileges  for  erecting  poles 
and  stringing  lines  in  Canton,  111, 

The  Yukon  Telephone  syndicate  announces  that 
it  has  143  telephones  installed  at  Dawson  City  and 
48  more  in  the  surrounding  country. 

The  Long-distance  Telephone  company  of  Rich- 
mond, Va.,  expects  soon  to  have  Lexington,  Staun- 
ton, Lynchburg  and  Harrisonburg  connected. 

The  Farmers'  E.xchange  Telephone  company  of 
Camp  Point,  111.,  has  been  incorporated,  with  au- 
thorized capital  of  $2,000,  by  J.  E.  Simmonds  and 
Rufus   McVay. 

The  South  Carolina  Telephone  company  has  pur- 
chased the  exchanges  and  30  miles  of  toll  lines  for- 
merly operated  by  the  Southern  Telephone  and 
Telegraph  company. 

E.  M.  Hungerford,  late  superintendent  of  the  Bill- 
ings Telephone  company  of  Billings,  Mont,,  has  re- 
signed and  disposed  of  his  interest  to  L.  L,  Moffett. 
It  is  said  that  a  controlling  interest  in  the  company 
may  be  secured  by  the  Rocky  Mountain  Bell  Tele- 
phone company,  which  has  been  seeking  a  franchise 
in  the  town. 

An  antiseptic  mouthpiece  has  recently  been  in- 
vented, which  consists  of  a  small,  double-bell-shaped 
cylinder,  quite  like  the  rubber  mouthpiece  now  in 
use.  The  inner  _shell  of  the  cylinder  is  double,  and 
between  the  perfoVated  sheets  is  a  layer  of  felt. 
This  felt  absorbs  an  antiseptic  solution,  which  may 
be  renewed  from  time  to  time. 

At  a  banquet  given  last  week  at  the  Technical 
Club  in  Chicago,  each  guest  was  provided  with  a 
telephone,  and  long-distance  connections  were  made 
with  St.  Louis,  where  the  alumni  of  Washington 
University  were  dining  at  the  Southern  Hotel,  Each 
party  was  addressed  by  speakers  of  the  other,  and 
later  informal  talks  were  held  between  the  two 
cities  for  nearly  an  hour. 

The  Oakland  County  Telephone  company  of  Pon- 
tiac,  Mich.,  has  completed  its  first  toll  line,  running 
to  Oxford.  A  five-cent  rate  for  five  minutes  is  in 
force,  w^hile  the.  Michigan  Telephone  company's 
rate  is  10  cents  for  three  minutes.  Otlier  toll  lines 
will  be  completed  by  the  Oakland  County  company 
as  fast  as  possible,  when  Pontiac  will  be  given 
connection  with  every  town  in  the  county  for  five 
cents. 

The  Missouri  and  Kansas  (Bell)  Telephone  com- 
pany applied  to  the  City  Council  of  Carthage,  Mo., 
for  a  franchise  at  the  council  meeting  held  January 
28,  1901.  The  council  voted  unanimously,  refusing 
to  grant  the  franchise.  The  Carthage  Electric  Tele- 
phone company  has  just  ordered  its  sixth  hundred- 
drop,  American  express  board,  and  has  nearly  500 
telephones  in  operation,  an  increase  of  275  within  ' 
a  year  and  a  half.  It  also  has  about  25  subscribers 
on  its  books  for  whom  instruments  have  not  yet 
been  put  in. 

Mount  Pleasant,  Mich,  had  a  number  of  smallpox 
cases,  which  made  it  necessary  to  close  all  schools 
andxhurches.  On  February  24th  religious  services 
were  held  by  telephone  with  about  80  families  of  the 
town,  many  of  whom  were  actually  quarantined. 
The  services  included  music  by  the  full  choir,  solos, 
responsive  reading  of  psalms  and  a  sermon  by  the 
Rev,  G.  S.  Northrup,  who  was  instrumental  in  re- 
serving the  telephone  lines  for  the  purpose.  One  of 
the  soloists  was  quarantined  at  her  home,  and  the 
clergyman  who  pronounced  the  benediction  was  also 
a  smallpox  patient. 


officers  were  elected  for  the  ensuing  year:  Presi- 
dent, A.  L.  Hutchinson  of  Weyauwega;  vice-presi- 
dent, C.  H.  Schweizer  of  La  Crosse:  secretary- 
treasurer,  H.  C.  Winter  of  Madison.  The  summer 
meeting  of  the  association  will  be  held  at  La  Crosse 
and  the  next  annual  meeting  at  Milwaukee  in  Feb- 
ruary,   1902. 


Third-rail  System   for  Western    Michi- 
gan. 

At  a  recent  annual  meeting  of  the  Grand  Rapids, 
Grand  Haven  and  Muskegon  Electric  Railway  com- 
pany, in  Grand  Rapids,  Mich.,  the  following-named 
officers  and  directors  were  elected:  President,  J.  D. 
Hawks  of  Detroit;  vice-president,  T.  F.  Carroll  of 
Grand  Rapids;  secretary,  Wallace  Franklin  of  New 
York  city ;  treasurer,  Carl  M.  Vail  of  New  York ; 
legal  counsel,  Carroll,  Turner  &  Kirwin  of  Grand 
Rapids;  directors,  W.W.  Churchill, H.  J,  Conant  and 
Wallace  Franklin  of  New  York  city,  J.  D.  Hawks  of 
Detroit  and  T.  F.  Carroll  of  Grand  Rapids.  Con- 
siderable grading  has  been  done  on  the  road  and  the 
work  will  be  renewed  in  the  spring.  It  is  stated  that 
in  all  probability  the  third-rail  system  will  be  adopted 
except  inside  the  city  limits,  where  the  overhead 
trolley  will  be  used.  The  cars  will  be  50  feet  long, 
will  seat  60  persons  and  will  be  heated  by  electricity. 
Smoking  compartments  will  be  provided  in  the  for- 
ward end  of  the  cars.  Two  150-horsepower  motors 
will  constitute  the  powder  equipment  of  each  car.  The 
cars  will  be  extra  strong  and  heavy,  the  axles  being 
6'4  inches  in  diameter.  It  is  expected  that  the  line 
will  be  ready  for  operation  by  July  1st.  The  com- 
pany has  $1,250,000  available  for  construction  of  the 
road.  The  route  will  he  from.  Grand  Rapids  to  Mus- 
kegon, with  a  spur  from  Spring  Lake  to  Grand 
Haven. 


Wisconsin   Independent  Telephone 
Association. 

At  the  annual  convention  of  the  Wisconsin  Inde- 
pendent Telephone  association,  held  at  Madison, 
Wis.,  last  month,  there  were  about  40  exchanges 
represented.  Some  fine  e-xhibits  of  telephone  appa- 
ratus were  made  by  the  Standard  Telephone  and 
Electric  company  of  Madison,  Sterling  Electric  com- 
pany of  Lafayette,  Ind..  Eureka  Electric,  Kellogg 
Switchboard  and  Supply  and  Electric  Appliance  com- 
panies of  Chicago,  and  the  Holtzer-Cabot  Electric 
company  of  Boston,  .and  others.  Several  valuable 
and  interesting  papers  were  read  and  discussed  at  the 
meeting.  On  the  evening  of  the  first  day  of  the  meet- 
ing a  sleigh-ride  party  was  given  by  the  Standard 
company  to  over  50  members  and  supply  men.  stop- 
ping at  Oak  Park  for  a  banquet  and  social  gathering. 
.\  buttonhole  badge  in  the  w-ay  of  a  memento  was 
presented  to  each  member  of  the  association  by  L.  W, 
Birch  of  the  Electrical  Supply  company  of  Madison. 
On  the  afternoon  of  the  14th  an  illustrated  lecture 
was  delivered  In  Science  Hall  of  the  University  of 
Wisconsin,  by  Dr.  Trowbridge,  on  wireless  teleg- 
raphy and  Dr.  Pupln's  recent  long-distance  '(clephonic 
invention.  This  lecture,  which  w^as  very  interesting 
and  instructive, -was  thoroughly  illustrated  by  appa- 
ratus. 

Twelve  new  companies  joined  the  association  at 
the  meeting.  The  membership  of  the  society  now 
includes  over  three-fourths  of  the  Independent  tele-, 
phone  interests  of  the  state.    The  following-named 


Smith-Vaile  Combined  Waterwheel  and 
Generator  Set. 

The  accompanying  illustration  is  made  from  a 
'  .33-inch  cylinder  gate,  Victor  turbine,  which  was 
recently  furnished  to  the  Massachusetts  Chemical 
company  of  Walpole,  Mass.  While  there  is  nothing 
novel  in  the  setting  of  the  waterwheel,  yet  the 
combination  of  the  waterwheel  and  the  generator 
is  something  new  in  this  country.  The  wheel  op- 
erates under  about  14  feet  head,  developing  about 
115  horsepowKjr  and  running  at  about  150  revolu- 
tions a  minute.  The  wheel  is  set  in  a  steel  flume 
with  cast-iron  heads,  the  water  being  conveyed  to 
the  flume  by  means  of  a  steel  feeder  pipe.  The 
flume  stands  on  I-beams  across  the  pit,   with  the 


SMITH-VAILE    COMBINED    WATERWHEEL    AND    GENERATOR 
SET. 

customary    draft   tube   leading  from    the   wheel    to 
the    tail   water. 

Floor  space  in  this  particular  case,  however,  was 
valuable,  and  for  that  reason  the  generator  was 
mounted  directly  on  top  of  the  waterwheel  shaft, 
the  shaft  through  the  armature  being  an  ex- 
tension of  the  waterwheel  shaft.  The  generator 
is  a  Thresher,  direct-current  machine.  The  weight 
of  the  armature  is  carried  by  means  of  a  thrust 
bearing,  which  is  a  combination  of  rings  and 
pressure  bearings  running  in  oil.  This  bearing 
is  mounted  on  top  of  the  flume  cover,  immediately 
underneath  the  armature  of  the  generator.  The 
whole  makes  a  very  complete  and  unique  outfit 
in  its  way,  and  undoubtedly  could  be  used  to  advan- 
tage in  many  places  where  light  powers  are  to  be 
developed.  The  designer  and  manufacturer  of  this 
combined  set  is  the  Stilwell-Bierce  &  Smith-Vaile 
company,  Dayton,  Ohio. 


The  new  town  of  Endicott,  which  is  to  be  estab- 
lished near  Binghamton,  N.  Y..  is  to  be  furnished 
with  a  street-railway  service  by  the  Binghamton 
Railroad  company,  which  operates  the  Binghamton, 
Lestershire  and  Union  railway,  and  commutation 
rates  are  promised  for  the  accommodation  of  the 
people  to  be 'employed  in  the  large  boot  and  shoe 
factory  which  will  be  established  in  the  new  town. 
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Holding  Capacity  of  Anchors  for   Elec- 
tric-wiring Poles. 

tSv  R    C.  Carpenter. 

Nearly  all  important  pole  lines  need  lateral  sup- 
port, which  is  best  given  the  poles  by  attaching 
guy  wires  to  some  suitable  anchorage.  \'ariou* 
forms  of  anchors  have  been  used,  varying  from  bars 
nf  iron  driven  in  the  ground,  flat  plates  buried 
some  distance,  pieces  of  trees,  cross-ties  as  dead- 
men  and  parts  of  poles  as  stubs,  to  complicated 
and  expensive  forms.  In  many  cases  the  lateral 
pull  on  poles,  due  to  the  weight  of  the  wires,  wind 
stresses,  etc.,  is  of  such  an  amount  that  unless  the 
pole  were  thoroughly  guyed  laterally  to  some  an- 
chor, it  would  not  maintain  its  position.  The  fall- 
ing of  a  single  pole  in  an  important  line  for 
transmitting  electricity  of  high  voltage  or  for  tele- 
phone or  telegraph  purposes  would  be  a  serious 
matter,  and  would  in  all  probability  cause  a  large 
amount  of  damage,  both  directly  and   incidentally. 

During  the  last  few  months  the  writer  had  an 
opportunity  of  investigating  the  h'tUting  power  of 


reading  of  the  dynamometer,  multiplied  by  a  con- 
stant factor,  gave  the  holding  power  of  the  anchor. 
During  the  operation  of  testing  the  long  horizontal 
lever  was  kept  level  by  raising  both  ends  at  the 
same  rate.  The  arrangement  for  testing,  as  de- 
scribed, is  very  clearly  shown  in  Fig.  3. 

During  the  tests  a  slight  movement  of  the  anchor 
was  always  obtained  before  the  maximum  resistance 
was  reached.  After,  a  movement,  which  varied 
from  one-half  inch  to  two  inches,  the  resistance 
fell  oft  very  rapidly.  The  holding  power  in  clay 
was  essentially  greater  than  that  in  sand,  when 
the  average  of  all  cases  is  considered,  the  resist- 
ance being  from  15  to  20  per  cent,  greater,  but 
the  range  of  testing  could  not,  on  account  of  con- 
ditions, be  extended  so  far. 

The  anchors  were,  in  every  case,  pulled  up  very 
shortly  after  being  inserted  in  the  ground,  so  that 
it  is  extremely  probable  that  the  results  of  the  tests 
are  considerably  less  than  would  be  experienced  in 
l>ractical    use.   after   the   ground   had   settled. 

By  comparison  of  these  various  results,  it  was 
found   that   the   resistance   of  the  anchors  In   sandy 


In  general,,  the  anchors  are  quickly  and  readily 
inserted  in  the  ground  by  first  making  a  hole  with 
a  bar  for  the  center  portion  of  the  screw,  and  then 
rotating  the  anchor,  the  effect  of  the  rotation  be- 
ing to  screw  the  anchors  into  the  ground.  Wrenches 
are  employed  for  the  smaller  anchors,  while  the 
larger  ones  are  screwed  into  the  ground  by  insert- 
ing a  rod  in  the  eye,  and  the  assistance  of  a  large 
monkey  wrench  or  S  wrench. 


[Professor  Carpenter,  the  author  of  the  above' 
report,  is  professor  of  experimental  engineering  in 
Sibley  College,  Cornell  University.  It  may  be 
added  that  W.  N.  Matthews  &  Bro.  of  St.  Louis 
are  sales  agents  for  the  Stombaugh  anchor.] 


Statistics    of    Massachusetts   Street 
Railways. 

In  the  thirty-second  annual  report  of  the  Board 
of  Railroad  Commissioners  of  Massachusetts  more 
than  the  usual  space  has  been  given  to  a  consider- 
ation of,  and  statistics  bearing  upon,  the  street- 
railway  properties  of  the   state.     The  average   cost 


Various  Styles  of  Stombaugb  Guy  .\nchors. 

HOLDING    CAPACITY    OF    ANCHORS    FOR    ELECTRIC-WIRING    POLES. 


a  simple  anchor,  the  results  of  which  are  believed 
to  be  of  considerable  general  interest,  as  this  device 
can  be  placed  in  the  ground  without  any  digging 
and  will  hold  an  enormous  strain. 

The  anchors  to  which  I  refer  are  termed,  after 
the  inventor,  the  "Stombaugh  guy  anchor."  They 
are  made  of  various  sizes  and  consist  in  each  case 
of  one  full  helix  or  screw  thread  of  cast-irouj 
which  is  attached  either  to  a  long  bar  of  steel  or 
to  a  guy  rod,  as  desired.  Fig.  i  shows  the  various 
styles  of  anchors  tested.  The  wrench  is  employed 
to  screw  the  smaller  anchors  into  position.  Fig. 
2  illustrates  the  use  of  the  anchors  in  guying 
fences  and  poles. 

Before  making  the  tests,  the  writer  considerably 
underrated    the    holding    power    of    these    anchors 


PIG.    2.        HOLDING    CAPACITY    OF  ANCHORS    FOR    ELECTRIC- 
WIRING    POLES. — ANCHORS    USED     IN     GUYING 
FENCES    AND    POLES. 

and  was  much  astonished  to  find  the  magnitude  of 
the  resistance   which   they   ofifered. 

The  anchors  were  inserted  in  both  sandy  and 
clay  soil,  a  suitable  location  being  selected  near 
Cornell  University  at  Ithaca,  N.  Y,  For  the  pur- 
pose of  drawing  the  anchors  from  the  ground,  a 
dynamometer  was  arranged,  which  consisted,  sub- 
stantially, of  a  long  wooden  lever,  one  end  of  whicli 
was  supported  on  rolling  knife  edges  by  a  cross- 
bar, which  could  be  raised  or  lowered  by  jack- 
screws;  the  other  end  was  connected  to  a  record- 
ing dynamometer,  which  could  be  raised  or  low- 
ered by  chain  blocks.  The  anchor  was  attached 
to  a  rolling  knife  edge  by  a  chain  yoke  connected 
to  the  eye  of  the  anchor  so  as  to  give  a  mechanical 
advantage  of  eight  to  one  to  the  arm  of  the  lever 
connected   to    the    registering    dynamometer.     The 


ground    can    be    expressed    by    the    formula    very 
closely; 

R  =  100  d  h' 
in  which  R  is  the  resistance  offered  by  the  anchor 
in  pounds;  d  is  the  diameter  of  the  helix  of  the 
anchor  in  inches;  h  is  the  depth  of  the  helix,  in 
■  feet,  from  the  surface.  The  resistance  for  clay 
ground  would  probably  be  20  per  cent.  more. 

As  an  example,  a  lo-inch  anchor  should  have  a 
holding  power  in  sandy  ground,  when  three  feet 
deep,  of  100  X  10  X  9  ^  9,000  pounds.  This  was 
less  than  was  found  with  an  anchor  of  this.  size. 
In  a  similar  way,  the  12-inch  anchor,  four  feet  in  the 
ground,  should  have  a  holding  power  equal  to  100 
X  12  X  16  ^  19,200  pounds.  In  an  actual  test,  the 
;inchor  in  this  condition  resisted  18.400  poi;and.s. 
This  was  about  the  only  case  found  when  the  hold- 
ing power  of  the  anchor  was  less  than  would  be 
given  by  the  formula.  For  these  reasons,  the  for- 
mula is  believed  to  be  a  safe  one,  especially  when 
it  is  considered  that  the  resisting  power  of  the 
anchors  will  be  increased  after  they  have  remained 
sufficiently   long   for   the   ground    to   consolidate. 

The  following  table  shows  the  result  of  the  test 
in  tabular  form: 
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Test  I  to  13  in  sand,  14  lo  ai  in  cldy,   sbovvin^;  the  greater  re- 
sistance in  lat:er. 

Several  of  the  tests  indicated  that  the  holding 
power,  or  resistance,  of  the  anchors,  was  consid- 
erably in  excess  of  the  strength  of  the  connecting 
rods,  as  furnished  by  the  manufacturers.  Taking 
all  in  all,  the  test  gave  some  valuable  data  as  to 
the  holding  power  of  ground  anchors,  and  indi- 
cated that  great  resistance  can  be  secured  by  the 
use  of  simple  helix  form  of  anchors. 


of  the  street  railways  per  mile  of  main  track  on 
September  30,  1900,  was  $23,433.43  for  construction, 
$8,510.13  for  equipment  and  $11,683.82  for  lands, 
buildings  (including  power  plants)  and  other  per- 
manent property,  making  a  total  average  cost  of 
$43t637.38  per  mile  of  main  track.  The  total  capital 
investment  per  mile  w'as  $44,273.  The  total  amount 
of  dividends  declared  the  last  year  was  $2,409,874. 
an  increase  of  $91,476  over  the  preceding  year. 
Forty-eight  out  of  iiS  companies  paid  dividends 
ranging  from  one  per  cent,  to  eight  per  cent.,  and 
70  companies,  new  and  old.  declared  and  paid  no 
dividends.  The  average  dividend  rate  on  the  whole 
amount  of  capital  stock  outstanding  at  the  end 
of  the  year  ($48,971,168)  was  4.92  per  cent.,  as  against 
5.60  per  cent,  in  1899. 

The  total  number  of  passengers  carried  during 
the  last  year  on  the  railways  of  the  iiS  companies 
making  returns  to  the  board  was  395.027,198,  an 
increase  of  38,302,985  passengers  over  the  previous 
year.  The  total  number  of  miles  run  by  street  cars 
was  81,750.768.  an  increase  of  8,383.533  miles  over  the 
previous  year.  The  total  number  of  round  trips 
run  was  7,818,427.  an  increase  of  713.584  in  number 
of  round  trips.  The  average  number  of  passengers 
carried  per  round  trip  was  51 — one  more  than  in 
1899. 

Ten  street-railway  companies,  viz.,  the  Brock- 
ton. Globe  (Fall  River).  Holyoke.  Lowell,  Law- 
rence and  Haverhill,  Lowell  and  Suburban,  Lynn 
and  Boston,  Springfield.  Union  (New  Bedford). 
West  End  (Boston)  and  Worcester  Consolidated 
companies  represent  66  per  cent,  of  the  entire  capi- 
tal investment,  operate  55  per  cent,  of  the  total 
railway  mileage  and  carry  82  per  cent,  of  the  whole 
number  of  passengers  carried  on  all  of  the  Massa- 
chusetts   street    railways. 

Gross  earnings  from  operation  of  the  properties 
considered  were  $19,999,640  and  the  operating  ex- 
penses were  $13,159,947,  making  a  ratio  of  65.80  per 
cent,  of  expenses  to  earnings.  The  average  of  gross 
earnings,  expenses  of  operation  and  net  earnings  of 
the  roads  per  mile  of  track  were  respectively  $10,- 
452,  $6,878  and  $3,574;  per  car-mile,  respectively, 
24.46.  16.10  and  8.36  cents,  and  per  passenger,  re- 
spectively, 5.06,  3. ,33  and  1.73  cents. 


The  Desplaines  Valley  Electric  Railway  com- 
pany has  been  consolidated  with  the  Chicago  and 
Desplaines  Valley  Electric  Railway  company,  and 
the  new  company,  with  a  capital  stock  of  $1,100,000. 
will  build  a  line  from  Joliet,  111.,  through  Lemont, 
Willow  Springs  and  intermediate  towns  to  Chicago. 
The  directors  of  the  company  are  Clavton  E. 
Crafts,  Samuel  G.  Decoursey,  Henry  J.  Crowley, 
Philip  H.  Gray,  George  Simpson  Eddj^  and  C.  L.  S. 
Tingley. 


March  2,   igoi 

Report    of    New    York    State    Railroad 
Commission. 

The  annual  report  of  tlie  railroad  commissioners 
of  New  York  state  for  the  year  1900  was  recently 
issued,  and  in  it  are  some  interesting  particulars 
relating  to  the  street  railways  of  the  state.  In  a 
comparative  statement  are  given  details  and  totals 
from  the  reports  of  the  street-railway  companies 
of  the  state  lor  the  years  ended  June  30,  1899,  and 
June  30,  1900.  The  following  figures,  taken  from 
the  table,  give  amounts  for  the  year  ended  June  30, 
1S99,  first,  followed  by  the  amounts  for  1900:  Capi- 
tal stock,  $173,124,740.87,  as  compared  with  $182,- 
310,412;  gross  earnings  from  operation,  $37,518,- 
466.35  and  $40,811,563.19;  operating  expenses,  '$22,- 
652,924.73  and  $23,989,180.24;  net  earnings  from  op- 
erations, $14,865,541.62  and  $16,822,382.95;  gross 
income  from  all  sources,  $16,538,662.81  and  $iS,- 
1S6.5S3.30;  dividends,  $7,076,219.50  and  $6,889,565.50. 
The  percentage  of  dividends  to  capital  stock  of 
street-surface-railway  companies  for  the  year  ended 
June  30,  1900,  was  3.77;  in  1S99  it  was  4.67.  The 
number  of  passengers  carried  on  all  the  street 
surface  railways  of  the  state,  including  the  few  re- 
maining horse  railways  and  the  elevated  roads  in 
Brooklyn,  during  the  year  ended  June  30,  1900, 
including  transfers,  was  1,081,974,097,  an  increase 
over  1S99  of  122,684.693.  The  number  carried  in 
the  boroughs  of  the  Bronx  and  Manhattan,  New 
York  citj",  including  transfers,  was  567,144,099,  an 
increase  over  1899  of  57,829,283.  The  number  car- 
ried in  the  borough  of  Brooklyn  (including  some 
carried  in  the  borough  of  Queens),  including  trans- 
fers and  including  those  carried  by  the  elevated 
railroads  in  Brooklyn,  was  323,229,639,  an  increase 
over  1899  of  45,584.744. 

The  accidents  occurring  during  the  year  were 
considered  in  the  report  and  the  commission  re- 
newed its  recommendations  to  railway  managers 
made  in  former  years  as  to  the  operation  of  street 
surface  railways.  The  brake  test  made  by  the 
board  was  mentioned,  it  being  the  opinion  of  the 
commissioners  that  the  time  taken  for  the  test 
was  well  spent  and  that  the  result  of  the  test  will 
be  the  adoption  of  better  braking  systems  on  elec- 
tric cars  and  a  reduction  of  the  number  of  accidents. 
The  number  of  tons  of  freight  carried  on  the 
street  surface  railways  of  the  state  during  the  year 
ended  June  30,  1900,  was  153,343;  during  the  year 
ended  June  30,  1899,  it  was  129,040. 

There  were  17  new  street  surface  railways  in- 
corporated during  the  year,  with  an  aggregate 
length  of  260.75  miles.  The  average  number  of 
persons,  including  officials,  employed  on  all  of  the 
street  surface  railwaj'S  of  the  state  (including  the 
elevated  railroads  in  Brooklyn)  was  28,075,  and 
the  aggregate  amount  of  salaries  and  wages  paid 
them  was  $16,968,907.05.  The  companies  owned 
or  operated  on  June  30,  igoo,  5,098  electric  and 
cable  box  cars,  3,666  electric  and  cable  open  cars, 
23  air-motor  box  cars,  22  electric  mail  cars,  626 
electric  and  cable  freight,  express  and  service  cars. 
There  were  2,437  other  cars  in  operation.  These 
figures  refer  to  the  cars  operated  on  all  street 
surface  railways  and  the  Brooklyn  elevated  rail- 
roads. 


WESTERN    ELECTRICIAN 
CORRESPONDENCE. 


Knowledge  to  Be  Sought  by  Experience. 

Reference  has  been  made  in  the  Western  Elec- 
trician previously  to  the  controversy  between  the 
London  United  Tramways  company  and  the  au- 
thorities of  Kew  Observatory,  w-hich  is  near  Lon- 
don, in  relation  to  the  effect  of  the  operation  of 
an  electric-railway  system  w^ith  grounded  return 
on  the  magnetic  records  of  the  observatory.  The 
present  status  of  the  disagreement  has  an  amusing 
side.  "At  last,  after  weeks  of  paper  warfare,"  says 
the  Electrician,  "matters  have  taken  a  practical 
turn,  and,  in  a  moment  of  luminous  inspiration,  it 
has  occurred  to  someone  that  it  w'ould  be  a  good 
plan  to  make  trial  runs  of  the  electric  cars,  to  see 
what  would  be  their  effect  on  the  precious  instru- 
ments at  Kew.  Accordingly,  what  might  have  been 
done  in  the  first  instance  has  been  resorted  to  in 
the  last.  Cars  have  been  run  night  after  night  in 
increasing  numbers,  -vvith  the  object  of  obtaining 
practical  data  upon  which  the  Board  of  Trade  will, 
we  hope,  be  able  to  make  up  its  mind  what  to 
decide    in    this    vexatious    matter," 


Proposed  Illinois  Street-railway  Law. 

The  street-railway  bill  prepared  by  the  street- 
railway  commission  of  the  Chicago  City  Council 
has  been  presented  in  both  houses  of  the  Illinois 
Legislature  and  referred  by  them  to  the  municipal 
corporations  committees  of  the  respective  houses. 
The  bill,  which  has  been  approved  by  the  City 
Council,  provides  for  20-year  franchises,  city  con- 
trol and  ultimately  municipalization,  should  four- 
sevenths  of  the  voters  decide  in  favor  of  city  own- 
ership. The  commission  will  not  present  a  subway 
bill  to  the  Legislature  as  originally  intended,  as 
Corporation  Counsel  Walker  of  Chicago  has  pre- 
sented an  opinion  in  w;hich  he  holds  that  no  en- 
abling legislation  is  necessary,  as  the  city  now  has 
all  the  power  required  to  build  subways. 


New  York  Notes. 

New  York,  February  23. — The  contract  for  the 
difficult  Forty-second  street  section  of  the  subway, 
which  was  awarded  some  time  ago  to  Benezette 
Williams  of  Chicago,  has  been  re-awarded  to  the 
Degnon-McLean  Construction  companj',  which  has 
also  the  contract  for  the  part  of  the  road  between 
City  Hall  Park  and  Great  Jones  street.  It  is  said 
that  some  complications  arose  in  connection  with 
the  former  award  and  that  Mr.  Williams  failed  to 
qualify.  Contractors  L.  B.  McCabe  &  Brother 
claim  the  distinction  of  having  completed  the  first 
section  of  the  tunnel.  The  section  extends  from 
One-hundred-and-thirty-fifth  to  One-hundred-and- 
thirty-sixth  street,  along  Broadway,  and  the  work 
has  been  going  on  for  nearly  eight  months. 
The  part  of  the  tunnel  completed  is  all  ready  for 
the  laying  of  the  tracks.  The  section  is  to  accom- 
modate two  tracks,  which  will  not  be  laid  until  the 
rest  of  the  tunnel  is  finished. 

George  H.  Pegram,  chief  engineer  of  the  Man- 
hattan Railway  company,  has  filed  plans  for  a  brick 
sub-station,  to  be  used  for  storing  and  distributing 
electric  power  for  the  new  third-rail  system  with 
which  the  road  is  being  equipped.  The  station  will 
be  erected  on  the  west  side  of  Third  avenue,  near 
One-hundred-and-sixty-first  street,  at  a  cost  of 
$31,000. 

The  Brooklyn  Rapid  Transit  company  has 
adopted  a  system  of  bonding  conductors,  in  addi- 
tion to  the  force  of  "spotters"  employed.  Bonds 
amounting  to  about  $1,000,000  have  been  issued  by 
a  number  of  surety  companies,  each  standing  surety 
for  a  certain  percentage  of  the  conductors  on  the 
road.  Each  of  the  conductors  is  said  to  be  bonded 
for  $500,  and  if  any  dishonesty  is  discovered  among 
those  bonded  the  surety  company  makes  good  the 
loss.  The  men  are  obliged  to  pay  $i  a  year  in 
payment  of  their  share  of  the  cost  of  the  bond. 
The  same  company  has  in  force  a  rule  that  all 
new  motormen  and  conductors  appointed  must  be 
photographed,  the  pictures  to  be  filed  at  the  general 
office  and  at  the  division  offices  to  which  the  men 
are  assigned.  The  company  has  found  that  men 
who  have  been  discharged  for  dishonesty  or  in- 
competency sometimes  g-et  back  under  an  assumed 
name,  and  the  new  rule  is  expected  to  remedy  this 
trouble. 

The  plans  for  the  trolley  line  from  New  York 
to  Philadelphia  are  said  to  be  progressing  rapidly. 
It  is  stated  that  the  cars  will  run  at  a  high  rate 
of  speed,  and  that  the  fare  will  be  $1. 

The  Sixteenth  street  station  of  the  Fifth  avenue 
division  of  the  Brooklyn  elevated  railroad  was 
partially  destroyed  by  fire  recently,  and  a  train 
which  was  at  the  station  at  the  time  was  also  in- 
jured.    The  loss  was  about  $2,500. 

It  is  reported  that  Thomas  A.  Edison  has  per- 
fected a  new  storage  battery,  which  is  said  to  em- 
body a  great  advance  over  the  present  construc- 
tion in  the  matter  of  weight,  the  claim  being  made 
that  the  capacity  per  pound  of  weight  is  more_than 
twice  that  of  the  present  battery.  A  new  material 
is  used  in  place  of  lead. 

There  is  to  be  seen  at  Sixty-fifth  street  and  Co- 
lumbus avenue  an  electric  sign  which  offers  some 
points  of  interest  not  found  in  other  signs.  It  is 
built  by  the  Mason  Monogram  company,  and  is 
composed  of  48  sections,  each  section  containing 
incandescent  lamps  with  suitable  reflectors,  so  ar- 
ranged and  connected  up  that  any  section  can  be 
made  to  produce  any  letter  of  the  alphabet.  A 
separate  wire  is  run  to  one  side  of  each  lamp,  and 
a  common  return  serves  for  the  whole  installation. 
The  individual  leads  from  each  section  are  carried 
to  a  commutator,  the  48  commutators  being  geared 
to  a  motor  which  operates  all  of  them.  By  this 
arrangement  words  shown  on  the  sign  may  be 
changed  either  instantaneously  or  gradually,  and  a 
w'hole  w^ord  may  be  flashed  at  once,  or  spelled  out, 
one  letter  at  a  time.  The  sections,  or  "monograms," 
in  this  sign  are  four  feet  in  height  and  each  con- 
tains 21  lamps.' 

A  statement  issued  by  the  Brooklyn  Heights 
Railroad  company  shows  a  surplus  of  $347,113  for 
the  last  six  months  of  1900,  and  gross  earnings 
during  the  same  period  of  $5,935,395.  M.  L.  G. 


The  Chattanooga  Electric  Railway  company, 
Chattanooga,  Tenn.,  will  double  the  size  and  capac- 
ity of  its  power  house,  erecting  a  new  building  and 
installing  a  direct-connected  500-kilowatt  generator 
and  engine,  also  two  150-horsepower  boilers.        ' 


Canadian  Intelligence. 

Ottawa,  Ont.,  February  23. — The  Manchester, 
Robertson  &  Allison  company  has  been  incorpo- 
rated at  St.  John,  N.  B.,  with  a  capital  of  $800,000,  to 
supply   electric   light    and   power. 

The  City  Council  of  Halifax,  N.  S.,  at  a  recent 
meeting,  decided  to  install  a  municipal  electric- 
light  plant,  at  an  estimated  cost  of  $100,000.  A 
special  committee  of  the  council  has  been  appointed 
to  select  a  suitable  site  for  the  power  house. 

The  fire  and  light  committee  of  the  City  Council 
of  Kingston,  Ont.,  recently  asked  the  Kingston 
Gas  and  Electric  Light  company  to  name  a  figure 
which  it  would  accept  for  its  plants.  The  commit- 
tee hoped  to  reach  terms  without  the  expense  of 
an  arbitration.  The  company,  however,  having  an- 
nounced its  willingness  to  accept  $373,000,  the  coun- 
cil considered  the  proposition  too  high,  and  ac- 
cordingly gave  the  committee  instructions  to  pro- 
ceed with  arbitration.  It  is  said  that  the  price 
claimed  by  the  company  is  double  what  an  arbitra- 
tion will  award. 
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An  important  option,  involving  several  millions 
of  dollars,  is  said  in  reliable  Montreal  financial 
circles  to  have  passed  between  the  syndicate  at  the 
head  of  the  proposed  lighting  and  heating  combine 
m  Montreal  and  the  majority  of  the  shareholders 
of  the  Lachine  Rapids  Hydraulic  and  Land  com- 
pany. This  latter  company  is  the  only  one  which 
has  not  been  reckoned  with  in  connection  with  the 
establishment  of  the  proposed  combine,  legislation 
for  which  is  now  pending  before  the  Quebec  Leg- 
islature. 

The  value  of  the  stock  which  the  Royal  Electric 
company  of  Montreal  received  from  the  Canadian 
General  Electric  company  of  Toronto  for  the  man- 
ufacturing plant  of  the  former  company  in  Mon- 
treal IS  to-day  placed  at  $612,000.  The  transfer  of 
the  plant  took  place  some  time  ago,  but  the  in- 
ventory has  not  yet  been  definitely  decided.  Mr 
Rodolphe  Forget,  president  of  the  Royal  Electric 
company,  states  that  the  original  amount  involved 
would  be  about  $480,000.  The  annual  report  of  the 
Canadian  General  Electric  company,  in  reference 
to  the  sale,  says:  "In  December,  an  agreement 
entered  into  with  the  Royal  Electric  company  of 
Montreal,  for  the  purchase  of  the  assets  of  the 
manufacturing  branch  of  its  business,  was  ap- 
proved by  the  shareholders,  and  this  company  is 
now  operating  the  factory  at  Montreal.  The  Royal 
Electric  company  takes  in  payment  for  the  manu- 
facturing assets  shares  of  the  company  at  a  pre- 
mium of  $60  a  share,  and  authority  has  been  given 
for  supplementary  letters  patent  increasing  the 
capital  stock  of  the  company  to  $2,000,000,  an  in- 
crease of  $500,000,  part  of  which  will  be  devoted 
to  paying  for  the  properties  and  good  will  pur- 
chased from  the  Royal  Electric  company." 

There  has  recently  been  installed  at  Liverpool, 
N.  S.,  an  electric  marine  railway  of  a  novel  charac- 
ter. The  equipment  of  this  railway  consists  of  a 
30-horsepower,  induction  motor,  the  motor  shaft 
being  geared  to  a  heavy  worm  shaft.  The  worm- 
wheel  shaft  carries  a  pinion  wheel  which  gears  into 
another  large  wheel,  on  the  shaft  of  which  is  placed 
a  large,  heavy  sprocket  wheel.  Over  the  sprocket 
wheel  a  heavy  two-inch  chain  meshes  into  the 
sprocket  teeth.  This  chain  hauls  the  vessel  upon 
a  cradle  over  a  track  projecting  out  into  the  River 
Mersey  to  a  distance  of  50c  teet,  on  a  grade  'of 
one-half  inch  to  the  foot.  The  track  and  cradle 
are  built  of  heavy  pine  timbers.  It  formerly  took 
from  four  to  five  hours  to  haul  up  a  vessel  by 
the  motive  power  hitherto  supplied  by  horses, 
whereas  the  same  work  is  now  performed  by  elec- 
tricity in  20  minutes.  The  present  railway  is  the 
first  one  in  America,  and  probably  the  first  one 
of  its  kind  in  the  world   operated  electrically. 

The  annual  meeting  of  the  Canadian  General 
Electric  company  of  Toronto,  Ont.,  was  held  on 
February  20th.  The  report  showed  that  the  net 
profits  on  operating  accounts  amounted  to  $262,- 
903,  and  the  premiums  on  the  new  stock  to  $75,000. 
These  items,  with  the  $58,437  balance  from  last 
year,  make  a  total  of  $396,340.  The  dividends,  10 
per  cent,  on  common  and  si.\  per  cent,  on  pre- 
ferred stock,  amounted  to  $127,623;  $125,000  has 
been  added  to  the  reserve,  making  that  fund  now 
$265,000,  and  a  further  sum  of  $12,600  has  been 
placed  to  the  credit  of  profit  and  loss,  making  $71,- 
038  carried  forward.  The  prospects  for  the  new 
year,  it  was  stated,  were  never  better.  Directors 
were  elected  as  follows:  President,  W.  R.  Brock; 
vice-presidents,  H.  P.  Dwight  and  Frederick  Nich- 
ols, with  the  latter  as  managing  director. 

A.   V.  W. 

From  the  Buckeye  State. 

Columbus,  Ohio,  February  23. — The  injunction 
suit  still  stands  in  the  courts  here  against  the  Co- 
lumbus Railway  company,  and  it  seems  that  the 
citizens'  committee,  through  whose  instigation  it 
was  brought  before  the  council  granted  a  franchise, 
is  determined  to  see  whether  the  company  has 
any  right  to  claim  a  perpetual  franchise  on  any 
of  the  streets  of  the  city.  This  is  probably  the 
best  time  to  get  a  judicial  decision  on  the  matter, 
since  it  was  not  included  in  the  ordinance  granting 
a  franchise  renewal,  whatever  the  scope  may  be. 
It  is  probable,  however,  that  Columbus  will  have 
lower  fares  than  any  other  city  in  the  central 
states. 

The  Columbus,  Findlay  and  Toledo  Electric 
Light,  Power  and  Fuel  company  of  LaRue  has 
been  incorporated,  with  a  capital  stock  of  $10,000, 
to  build  an  electric  line  from  Findlay  to  Columbus. 
A.  J.  Jones,  J.  H.  Leonard  and  others  are  interested 
in  the  matter. 

The  Cincinnati  Automobile  company,  Cincinnati, 
with  capital  stock  amounting  to  $25,000,  has  been 
incorporated  by  Emmett  P.  Gray,  Albert  Leisure 
and  others,  to  manufacture,  buy  and  sell  auto- 
mobiles. 

The  Findlay  and  North  Baltimore  Railroad  com- 
pany, Findlay,  has  been  incorporated,  with  a  capital 
stock  of  $150,000,  to  build  a  line  between  Findlay 
and  North  Baltimore.  The  incorporators  are  O. 
F.  Smith.  James  A.  Bope,  William  Norris,  Ed.  V. 
Bope  and  Malt  Nemeyer. 

The  Cincinnati  Edison  Electric  company  has 
purchased  machinery  enough  to  make  its  capacity 
about  four  times  as  great  as  at  present.  Five 
dynamos,  one  of  a  rated  capacity  of  30,000  lights, 
two  engines  and  other  apparatus  are  among  the 
machinery  purchased. 

The  Toledo  Southern  Railroad  company,  Toledo, 
was  incorporated  a  few  days  ago,   with  a   capital 
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siuck  of  $25,000.  The  object  of  the  company,  as 
stated  in  the  papers,  is  to  build  an  electric  railway 
from  Toledo  to  Dayton,  going  west  of  Columbus, 
probably  passing  through  Springfield  and  other 
towns.  The  incorporators  are  Ben  F.  James, 
George  A.  Smith,  C.  R.  Painter,  L.  F.  Donnelly 
and  Jonathan  E.  Ladd. 

The  Wapakoncta  and  Kenton  Traction  company 
has  been  incorporated,  to  build  a  line  between  the 
two  tow^ns  named  in  the  title  of  the  company. 
The  capital  stock  is  placed  at  $5,000.  VV.  G.  Bro- 
rein,  H.  C.  Settage  and  others  are  interested  in 
the    road. 

The  Elyria,  Grafton  and  Southern  Railway  com- 
pany has  been  incorporated,  with  a  capital  of  $10,- 
000,   to   build   a   line  between    Elyria  and   Grafton. 

The  right-of-way  has  been  secured  a  good  por- 
tion of  the  way  from  Wheelersburg  to  Portsmouth 
for  the  Camden  Interstate  Railway  company's  ex- 
tension. It  begins  to  look  as  if  the  promoters 
are  in  earnest  in  relation  to  the  building  of  the 
road. 

Powell  Crosley's  ordinance  for  a  street-railway 
line  has  been  brought  before  the  board  of  legisla- 
tion at  Cincinnati.  Because  it  is  framed  under 
the  steam-railway  law,  it  is  opposed  by  the  Cin- 
cinnati, Hamilton  and  Dayton  railway  officials,  who 
charge  that  it  will  cross  their  tracks  in  two  places 
and  that  it  is  merely  a  plan  to  let  the  Southern 
Ohio  Traction  company  into  the  city.  The  ordi- 
nance  will   allow   the   road   to   carry   freight. 

The  Cleveland,  Painesville  and  Eastern  has  de- 
cided not  to  build  its  extension  to  Geneva,  and 
the  application  for  a  franchise  in  that  town  has 
been   withdrawn. 

The  Toledo  and  Western  Railway  company  has 
planned  to  build  its  road  west  through  a  portion 
of  Indiana,  and  will  possibly  reach  Goshen  before 
ne.xt  fall.  It  is  said  that  the  company  has  fully 
decided  to  build  the  road  through  to  Chicago,  al- 
though the  officials  refuse  to  confirm  or  deny  the 
report.  Under  the  name  of  the  Toledo  and  Adrian 
Railway  company  it  will  also  construct  a  line  from 
Sylvania   to    Adrian    the    coming    summer. 

There  is  a  report  current  that  a  Philadelphia 
firm  will  arrange  to  build  an  electric  line  from 
Fort  Wayne,  Ind.,  to  Toledo  this  summer.  It  is 
expected  that  it  will  connect  at  Fort  Wayne  with 
the  Fort  Wayne  and  Southwestern,  which  will 
probably  be  constructed  to  Indianapolis  as  soon 
as  possible.  These  are  two  of  the  most  extensive 
electric  schemes  under  consideration  in  Ohio  and 
Indiana. 

The  Toledo,  Napoleon  and  Defiance  road  and  the 
Toledo  and  Maumee  Valley,  both  of  which  are 
seeking  franchises  in  Maumee,  have  offered  to 
carry  passengers  from  Maumee  to  Toledo  for  10 
cents.  They  have  made  some  close  competing 
offers  in   other  places   also. 

Nothing  further  has  developed  in  regard  to  the 
consolidation  of  the  suburban  electric-railroad  com- 
panies about  Cleveland.  The  officers  of  the  Cleve- 
land Electric  Railway  company  merely  say  that 
such   a  thing  might  be  possible  in  the   future. 

The  Tiffin  and  Southwestern  Railway  company 
will  build  a  line  from  Tiffin  to  Kenton,  and  a  por- 
tion of  the  right-of-way  has  already  been  secured. 

The  City  Council  of  Steubenville  has  granted  the 
Pleasant  Heights  Street  Railway  company  a  fran- 
chise to  build  a  road  on  several  streets.  The  Stett- 
benville-Mingo  road  will  begin  the  construction 
of  a  line  from  that  town  to  Brilliant  soon.  It  will 
be  met  by  a  line  from  Martins  Ferry.  Several 
roads  in  that  section  of  the  country  have  been 
projected  and  may  be  built  within  the   next  year. 

It  is  said  that  Thomas  L.  Childs  has  assigned 
three-fourths  of  his  interest  in  the  Canton-Akron 
line,  concerning  which  so  much  has  been  said,  to 
other  gentlemen,  and  that  more  has  been  done 
toward  getting  plans  in  shape  within  the  last  two 
weeks  than  ever  before.  W.  H.  Hoover,  L,  E. 
Mj'ers  and  C.  A.  Kolp  are  now  interested  in  the 
line. 

The  Jones  Bros.  Electric  company,  Cincinnati, 
has  filed  notice  of  an  increase  of  capital  stock 
from  $136,000  to  $400,000. 

The  annual  meeting  of  the  stockholders  of  the 
Northern  Ohio  Traction  company  was  held  at  the 
offices  of  the  company  in  Akron  on  February  i8lh, 
when  business  of  importance  in  extending  the 
scope  of  the  plans  was  transacted.  The  stockhold- 
ers decided  to  increase  the  capital  stock  of  the 
company  to  $3,500,000  by  the  addition  of  $500,000 
more  of  common  stock.  This  was  done  in  order  to 
cover  the  cost  of  the  rapid-transit  line,  the  pur- 
chase of  which  was  ratified,  and  to  provide  for  the 
extension  to  be  built  to  Canton  and  Ravenna,  which 
was  also  definitely  decided  upon.  The  reports  of 
the  officials  show  that  within  the  last  year  seven 
miles  of  entirely  new  track  have  been  built,  an 
entire  new  electric-light  and  power  plant  has  been 
installed,  an  entire  electric  road  and  light  plant 
purchased,  and  work  on  the  branch  to  Barberton 
is  now  under  way.  The  property  is  in  the  best 
condition.  The  main  line  has  been  double-tracked 
from  end  to  end,  and  many  other  improvements 
have  been  made.  The  gross  earnings  of  the  com- 
pany for  the  year  were  $425,880.  The  operating 
expenses  were  61  per  cent,  and  the  interest  $125,- 
000,  but  despite  this  there  was  paid  a  dividend  on 
preferred  stock  of  $25,000  and  there  is  a  balance 
of  $30,000  to  be  paid  on  common  stock.  There  was 
no  change  in  the  directorate  of  the  company  and 
the  officers  were  all  re-elected,  as  follows:  Presi- 
dent, W.  R.  Moore;  vice-president.  Will   Christy; 


secretary,  C.  F.  Moore;  treasurer,  J.  R.  Nutt;  gen- 
eral manager,  L.  E.  Beilstein.  Before  holding  the 
meeting  a  number  of  the  stockholders  took  a  trip  to 
Barberton  over  the  Rapid  Transit  line  and  a  ban- 
quet was  served  at  the  Barberton  Inn.  This  prop- 
erty will  now  be  taken  off  the  hands  of  Mr.  ri.  A. 
Everett,  who  has  been  holding  it  as  trustee  for 
some  time. 

T.  Y.  McCray  states  that  he  has  secured  a  great 
deal  of  private  right-of-way  for  the  Mansfield, 
Mount  Gilead  and  Southern  line,  as  well  as  for  the 
Mansfield,  Savannah  and  Wellington,  and  that  there 
is  now  ample  financial  backing  for  both.  He  says 
work  will  commence  on  them  at  an  early  date  now. 

A  case  has  been  brought  in  the  Supreme  Court 
against  the  Dayton  Traction  company  and  the  Cin- 
cinnati and  Miami  Valley  Traction  company  to  test 
the  right  of  electric  roads  to  carry  freight  through 
the  streets  of  cities.  It  is  said  the  Cincinnati, 
Hamilton' and  Dayton  Railroad  company  is  at  the 
bottom   of  the   matter. 

The  Scioto  Valley  Traction  company  has  notified 
the  commissioners  of  Franklin  County  that  they 
will  not  be  asked  to  grant  a  franchise  on  the  Chil- 
hcothe  pike  to  it,  as  a  short  private  right-of-way 
has  been  secured.  The  contract  for  building  the 
road  has  been  awarded  to  W.  H.  Luchtenburg  of 
Columbus,  and  all  the  rails  and  material  have  been 
purchased.  The  commissioners  have  granted  a 
franchise  to  the  Columbus  Southern  Electric  Rail- 
way company  to  build  an  electric  line  through  the 
county  on  the  Chillicothe  pike.  This  company  and 
the  Scioto  Valley  company  had  been  rivals  [or  this 
privilege. 

The  State  Board  of  Public  Works  has  author- 
ized Thomas  H.  Fordyce  to  construct  a  power 
house  for  running  canalboats  with  electricmotor 
power  and  has  granted  a  number  of  contracts  for 
improvements  on  the  canal,  near  Cincinnati,  to 
make   it  ready   for    use. 

The  issue  of  $500,000  preferred  stock  of  the  Bul- 
lock Electric  Manufacturing  company,  Cincinnati, 
has  all  been  sold  at  107,^,  and  the  money  secured 
will  be  used  to  enlarge  the  plant  and  increase  the 
business.  The  demand  for  the  machinery  and  ap- 
pliances made  by  the  company  has  necessitated  this 
move,  and  the  company  will  now  be  enabled  to 
increase  its  space  to  a  sufficient  size  to  meet  the 
demands. 

The  Akron  City  Council  has  passed  an  ordinance 
making  the  franchise  of  the  property  included  in 
the  Rapid  Transit  lines  expire  at  the  same  time 
as  that  of  the  Northern  Ohio  Traction  company,  so 
that  all  the  hues  will  have  a  franchise  for  the  same 
length  of  time. 

The  Cleveland  City  Railway  company  is  seeking 
an  extension  of  franchise,  but  it  seems  that  it  will 
have  the  same  trouble  with  the  City  Council  that 
the  Columbus  Railway  company  did.  Tom  L. 
Johnson  is  taking  part  in  that  fight  also.  Henry  A. 
Everett  is  the  president  of  the  company,  which  is 
known  as  the  Little  Consolidated. 

The  Columbus,  Buckeye  Lake  and  Newark  Trac- 
tion company's  property  has  been  sold,  so  it  is 
said,  to  eastern  capitalists,  who  will  take  up  the 
work  and  complete  it  as  soon  as  possible.  A.  E. 
Appleyard  of  Boston  engineered  the  deal  with  Gen- 
eral A.  J.  Warner  of  Marietta,  who  purchased  the 
controlling  interest  of  the  company  some  time  ago. 
The  business  will  now  be  done  from  the  office  of 
the  Columbus,  London  and  Springfield  company  at 
Columbus.  It  is  believed  that  these  two  com- 
panies and  the  Dayton,  Springfield  and  Urbana 
are  under  practically  the  same  control,  although 
the  officials  deny  this. 

The  offices  of  the  Camden  Interstate  Railway 
company  will  be  moved  from  Ashland,  Ky.,  to 
Huntington,  W.  Va. 

The  capital  stock  of  the  Central  Market  Street 
Railway  company  of  Columbus  has  been  increased 
from   $100,000   to   $250,000. 

It  is  said  that  the  Cleveland,  Painesville  and 
Eastern  road  will  be  extended  from  Painesville  to 
Ashtabula,  a  distance  of  30  miles.  There  is  also 
a  report  current  that  the  Cleveland  and  Elyria  line 
will  be  extended  on  west  to  Toledo.  Henry  A. 
Everett  is  the  leading  spirit  in  both  companies. 

The  Wheeling  Traction  company.  Wheeling,  W. 
Va.,  is  said  to  be  backing  the  proposed  line  from 
Martins  Ferry  to  Cadiz. 

The  Van  Dorn-Elliott  Electric  company  of 
Cleveland,  with  a  capital  stock  of  $30,000.  has  been 
incorporated  by  J.  H.  Van  Dorn,  H.  H.  Hodell,  F. 
Schneider,  W.  A.  Dutton  and  W.  H.  Elliott. 
They  will  manufacture  armatures  and  other  elec- 
trical  apparatus.  O.    M.   C. 


Transit  company  are  almost  deserted.  The  Union 
Traction  company  was  boycotted  at  first  by  the 
trades  council,  but  now  the  workingmen  patron- 
ize  the   penny   lines. 

The  bonds  to  cover  the  cost  of  construction  and 
equipment  of  the  Indianapolis  and  Greenfield  elec- 
tric line  extension  from  Franklin  to  Knightstown 
have  been  disposed  of  and  work  will  be  begun  on 
March  1st. 

It  is  stated  that  the  Dietrich  natural-gas  syndi- 
cate, which  has  a  monopoly  of  the  natural-gas 
supply  of  Indiana,  is  turning  its  attention  to  elec- 
tric-railway lines  since  gas  is  failing. 
,  The  city  of  Indianapolis,  having  failed  in  the 
courts,  under  its  present  charter,  to  compel  the 
railway  companies  to  elevate  their  tracks,  has 
caused  a  bill  to  be  introduced  in  the  Legislature 
providing  for  the  authority  to  enable  the  city  to 
do   so   by   ordinance. 

The  Union  Traction  company  has  sold  its  ma- 
chinery in  the  old  power  house  at  Anderson  to  a 
company  that  will  build  an  interurban  line  at  some 
other  point  in  the  state.  The  third  3,ocio-horse- 
power  engine  was  started  in  the  new  central  power 
house  on  February  14th,  and  the  time  schedule 
of  cars  on  the  lines  reduced  two  hours. 

The  city  comptroller  of  Indianapolis  has  just 
discovered  that  several  electric-power  companies 
are  operating  plants  without  a  franchise.  A  num- 
ber of  such  companies  pay  on  an  average  $14,000 
a  year  to  the  city,  and  that  others"  had  operated 
three  or  four  years  without  having  been  discovered 
is  surprising. 

The  prospect  for  active  interurban  electric-line 
construction  in  early  spring  is  exceedingly  bright. 
The  lines  ready  to  break  ground  with  the  advent 
of  suitable  weather  are  the  Rushville  and  B'rookville, 
the  Kokomo  and  Indianapolis,  the  Danville  and 
Rockville,  the  Indianapolis  and  Martinsville  and 
the  Indianapolis  and  Plainfleld. 

The  following-named  bills  of  interest  to  electric 
street-railway  companies  are  pending  in  the  Legis- 
lature: A  bill  giving  street-railway  companies  the 
right  to  operate  as  one  system  in  more  than  one 
town  or  city;  a  bill  authorizing  street-railway  com- 
panies to  increase  their  capital  stock  by  unanimous 
vote  of  the  stockholders,  and  a  bill  permitting 
street-railway  companies  to  lease  other  lines.  The 
latter  is  designed  to  make  it  possible  for  a  South 
Bend  line  which  desires  to  reach  Niles,  Mich.,  to 
connect  at  the  state  boundary  with  the  Niles  line, 
and  lease  it.  F. 


Information  from  Indiana. 

Indianapolis,  February  23. — The  Franklin  City 
Council  has  granted  a  franchise  to  Chicago  capital- 
ists who  own  the  local  waterworks,  to  put  in  a  liot- 
water-heating  and  electric-lighting  plant. 

The  ordinance  granting  a  franchise  to  the  Ft. 
Wayne  and  Southwestern  Traction  company  has 
been  rescinded  and  held  in  abeyance  by  the  Hunt- 
ington council.  After  surveying  a  site  for  the 
power  house  and  barns  the  company  demanded 
$7,000  as  a  bonus  for  locating  in  Huntington.  The 
city  feels  that  sufficient  was  done  when  a  50-year 
franchise  was  granted,  hence  the  action. 

The  Union  Traction  company,  which  inaugurated 
a  penny  fare  at  Marion  over  the  lines  paralleled  by 
those  of  the  Marion  Transit  company,  reports 
having  sold  1,500,000  tickets  in  the  four  months 
the  fare  has  been  allowed.    The  cars  of  the  Marion 


Northwestern  Notations. 

Minneapolis,  February  23. — A  bill  is  before  the 
Legislature  of  the  state  of  Washington  which  pro- 
vides that  street-car  companies  shall  be  required 
to  employ  competent  men  to  operate  their  systems. 
The  test  of  competency  is  three  days'  service  on  the 
particular  line  to  which  the  man  is  assigned,  but 
an  amendment  was  adopted  which  allows  much  less 
than  three  days'   experience  during  a  strike. 

Major  Howard  and  S.  C.  Hedger  have  made  a 
proposition  to  the  council  of  Aberdeen,  S.  D.,  to 
buy  the  old  lighting  plant,  enlarge  it  and  add  in- 
candescent lights. 

The  light  committee  of  Burlington,  Iowa, 
has  been  on  a  tour  of  investigation  to  Omaha,  Kan- 
sas City  and  St.  Louis.  The  committee  concludes 
■that  arc  lights  are  superior  to  Welsbach  gas  lights 
and  are  cheaper  for  street  lighting. 

The  District  Court  of  Des  Moines,  Iowa,  has 
entered  a  decree  in  favor  of  the  street-railway  com- 
pany, reducing  the  company's  valuation  for  city 
assessment   from  $400,000  to  $100,000. 

S.  F.  Gilman,  the  owner  of  the  flour  mill  at  Val- 
entine, Neb.,  contemplates  putting  in  an  electric- 
light  plant. 

Citizens  of  White  Bear,  Minn.,  will  petition  the 
Twin  City  Rapid  Transit  company  for  street-car 
connection.  Since  the  completion  of  the  trolley 
line  from  St.  Paul  to  Stillwater,  south  of  White 
Bear  Lake,  the  villages  on  the  other  shore,  reached 
by  train,  have  been  given  poor  connections  with  the 
cities. 

The  voters  of  that  portion  of  Clinton,  Iowa, 
formerly  known  as  Lyons,  will  vote  soon  on  selling 
the  municipal  electric  plant  of  the  old  city  of  Lyons 
to  the  Clinton  Gas  Light  and  Coke  company'. 

Crookston,  Minn.,  is  working  to  secure  legis- 
lative action  to  enable  it  to  issue  bonds  for  an 
electric-light  and  water  plant. 

Local  capitalists  are  considering  an  electric-light 
plant   for   Reinbeck,    Iowa. 

The  Fox  River  Valley  Electric  company  con- 
templates extending  its  line  from  Appleton  to 
Kaukauna,  Wis.,  if  the  people  of  the  latter  city 
will  hold  out  inducements.  The  city  line  in  Ap- 
pleton will  be  improved  in  the  spring. 

The  Gas  and  Electric  Light  company  of  Man- 
kato,  Minn.,  has  contracted  to  extend  its  wires  to 
the  village  of  North  Mankato  for  street  lighting. 

The  Light,  Heat,  Transit  and  Public  Service 
company  of  St.  Cloud,  Minn.,  will  have  incandes- 
cent-light service  on  about  the  first  of  March. 
Lines  will  be  extended  to  Waite  Park  and  Sauk 
Rapids. 

The  committee  on  streets  of  the  Assembly  in 
St.  Paul  approves  of  the  city  eng:ineer's  plan  to 
have  all  overhead  wires  in  the  business  section  of 
town  come  down  by  September  1st. 

Superintendent  J.  P.  Clark  of  the  Seattle  Elec- 
tric company  has  resigned,  to  accept  the  general 
management  of  one   of   Stone   &  Webster's  large 
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railway  properties  in  the  East  Trainmaster  Arthur 
L.  Kempster  will  be  promoted  to  superintendent. 

The  Montana  Legislature  is  considering  a  bill 
requiring  street-railwa}'  companies  to  put  vestibules 
on  their  cars  for  the  protection  of  the  operators. 

George  Hewts,  for  lo  years  manager  of  the  Con- 
solidated Gas  and  Electric  company  at  Faribault, 
Minn.,  has  resigned  and  has  gone  to  Des  Moines, 
Iowa,  where  he  has  a  position  with  the  Edison 
Electric   company.  R- 


PERSONAL. 

Dr.  Mayo  G.  Smith,  who  was  associated  with 
Morse  in  introducing  the  telegraph  and  in  con- 
structing the  first  line  between  Washington  and 
Baltimore,  died  on  February  2ist  at  Colorado 
Springs,  at  the  age  of  85  years. 

Stewart  S.  NefF,  formerly  superintendent  of  the 
Union  Elevated  Railroad  company  of  Chicago  and 
until  recently  consulting  engineer  of  the  Boston 
Elevated  Railway  company  of  Boston,  has  been 
appointed  superintendent  of  the  elevated-railway 
lines   of  the   Boston    company  named. 

H.  H.  Windsor  has  resigned  his  position  as  man- 
aging editor  of  the  Street  Railway  Review  of  Chi- 
cago, and  expects  to  engage  actively  in  the  organ- 
ization and  construction  of  street-raihvay  prop- 
erties, in  which  work  he  has  been  interested 
for  some  time.  Daniel  Royse,  associate  editor  with 
Mr.  Windsor  for  the  last  four  years,  succeeds  to 
the  position  of  managing  editor. 

Tw-o  characterizations  in  a  recent  century  re- 
view of  physics  by  Dr.  T.  C.  Mendenhall  are  of 
interest.  One  relates  to  William  Thornson,  "now 
known  as  Lord  Kelvin,  the  most  versatile,  brilliant 
and  profound  student  of  physical  science  which  the 
century  has  produced."  The  other  is  of  a  German 
phvsician.  "Herman  von  Helmholtz,  destined  to 
rank  at  the  time  of  his  death,  in  1893,  as  one  of  the 
ver\-- first  mathematicians  of  the  age.  doubtless  the 
first  physiologist  of  his  time,  and  as  a  physicist 
with  whom  not  more  than  one  other  of  the  nine- 
teenth century  cap  be  compared." 


ELECTRIC  LIGHTING. 

The  electric-light  plant  at  Perham,  Minn.,  is  to 
be   enlarged. 

The  town  of  Eaton.  Colo.,  will  issue  $2,000  bonds 
for  lighting  purposes. 

C.  Y.  Byrd  of  Live  Oak.  Fla..  will  erect  an  elec- 
tric-light  plant  at   Valdosta,   Ga. 

A  $25,000  issue  of  bonds  for  a  lighting  plant  is 
contemplated  at  Independence,  Mo. 

The  mayor  of  Monticello.  Ga..  desires  bids  on  a 
lighting   plant,   to    cost   about  $5,000. 

An  issue  of  $100,000  bonds  is  proposed  at  Waco, 
Texas,  for  a  municipal  lighting  plant. 

The  citv  of  Ellisville.  Miss-.,  is  considering  the 
issuance  of  $15,000  bonds  for  a  lighting  plant. 

The  city  clerk  of  LawrenceburT.  Ind..  will  soon 
advertise  for  bids  for  a  municipal  lighting  plant. 

Smallwood  &  Son  of  Rus.sellville,  Ark.,  will  soon 
he  in  the  market  for  equipment  for  a  lighting  plant. 

Citizens  of  Waterford.  Pa.,  propose  an  issite  of 
S20.000  bonds  for  a  watenvorks  and  electric-lighting 
system. 

At  an  election  held  at  Mediapolis.  Iowa,  recently, 
it  was  voted  to  issue  $6,000  in  bonds  tor  lighting 
purposes. 

The  Clear  Lake  Electric  Light  and  Power  com- 
panv  of  Clear  Lake,  Iowa,  has  increased  its  capital 
to  $20,000. 

The  lighting  nlant  at  Brownsville.  Tenn..  which 
was  valued  at  $8,000  and  was  recently  burned,  will 
be  rebuilt. 

The  Orion  Light  and  Pow-er  company  proposes 
to  install  a  thoroughly  modern  lighting  plant  at 
Orion,    Mich. 

C.  Y.  Byrd.  Live  Oak.  Fla..  wants  bids  on  the 
erection  of  an  electric-light  plant  for  a  town  of 
1.700  inhabitants. 

The  Magnolia  Electric  Light  and  Power  com- 
panv  has  been  organized  with  $10,000  capital  stock 
at  Magnolia,   Miss. 

The  mayor  of  Greenville,  Ohio,  has  been  author- 
ized to  advertise  for  bids  for  an  issue  of  $10,000 
electric-light  bonds. 

Parks  &  Mueller,  owners  of  the  electric-light 
plant  in  Hot  Springs.  S.  D.,  contemplate  the  pur- 
chase   of    new"    machinery. 

The  mayor  of  Hogansville,  Ga..  will  furnish  in- 
formation relative  to  a  lighting  plant  there,  for 
which  bids  will  soon   be  asked. 

The  Itasca  Electric  Light  and  Power  comoany 
of  Itasca.  Texas,  is  in  the  market  for  two  45-kilo- 
w-att.  iio-volt.  direct-current  generators. 

Director  Kauflman  of  the  Department  of  Public 
Improvements  of  Columbus,  Ohio,  is  preparing 
specifications,  with  the  purpose  of  calling  for  bids 
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on   the   city-lighting  contracts.     The    present    con- 
tracts will  soon   expire. 

The  council  of  Grand  Rapids,  Wis.,  has  granted 
the  Twin  City  Electric  and  Water  company  a  30- 
year  franchise  for  a  lighting  plant  there. 

L.  S.  Rogers,  West,  Miss.,  wants  estimates 
on  a  hydraulic  plant  to  generate  and  transmit  elec- 
tric   power  for   lighting  and  mill  purposes. 

The  Spring  River  Electric  Power  company  of 
Kansas  City,  Mo.,  has  been  incorporated  for  $50,- 
000,  by  F.  L.,  Erasmus  C.  and  L.  D.  Cheney. 

William  F.  Applegarth,  P.  L.  Goldsborough,  J.  G. 
Mills  and  James  Wajlace  are  interested  in  the 
erection   of  a  lighting  plant  at   Cambridge,   Md. 

An  electric-light  plant  is  to  be  installed  at  Ellis- 
ville, Miss.  The  mayor  of  the  city  will  furnish 
desired   information   concerning  the   requirements. 

The  Meridian  Electric  Light  and  Railway  com- 
pany of  Meridian,  Miss.,  has  been  incorporated  for 
$225,000,  by  J.  Kamper,  R.  W.  Stoutz  and  W.  Am- 

brecht. 

The  Bradley  Park  Railway,  Heat,  Light  and 
Power  company  of  Peoria,  111.,  has  been  incorpo- 
rated for  $100,000,  by  W.  H.  Ballance  and  J.  E.  H. 

Fisher. 

Tlie  London  Power  and  Electric  company  has 
been  incorporated  by  Frank  Shelly,  Frank  J.  Danis 
and  Edgar  S.  Marston,  to  operate  a  plant  at  Lon- 
don  Mills,   111. 

The  Russell  Manufacturing  company  of  Winder. 
Ga.,  of  which  E.  J.  Adams  is  superintendent,  is  in 

the   market   for    a    50-kilo\vatt,    alternating-current 
lighting  plant. 

The  Radford  Electric  Light  and  Power  company 
of  Radford,  Va.,  will  shortly  place  orders  for  alter- 
nating and  direct-current  motors  and  a  90-kilowatt, 
two-phase  generator. 

The  Southern  Pacific  company  has  had  plans 
made  for  the  erection  of  a  $40,000  power  house  at 
Galveston,  Texas,  to  furnish  power  and  light  for 
its  wharves  and  terminals. 

The  Niskavuna  Power  company  of  Troy.  N.  Y., 
has  secured  Hve  acres  of  land  on  the  Mohawk  River, 
near  the  aqueduct,  and  will  shortly  erect  a  large 
and  fully  equipped  powder  station. 

The  electric-light  plant  at  Silverton,  Colo.,  has 
been  purchased  by  a  company  headed  by  F.  C. 
Adams  and  J.  J.  Henry.  The  new  company  will 
enlarge  the  plant  and  will  also  install  steam-heating 
apparatus. 

At  a  recent  meeting  of  the  City  Council  of  Green- 
ville, Ala.,  a  resolution  was  adopted  instructing  the 
mayor  to  advertise  for  bids  for  $in.ooo  worth  of 
bonds  for  the  purpose  of  putting  in  an  electric- 
light  plant. 

The  ofHcers  of  the  Fond  du  Lac  Light  and  Power 
company  of  Fond  r'u  Lac.  Wis.,  elected  at  a  re- 
cent meting  are:  President  T.  F.  Grover;  secre- 
tarv  and  treasurer.  William  Kalt;  directors,  B. 
Wells  and   R.   F.  Allen. 

The  Enterprise  Electric  Light.  Heat  and  Power 
company  has  been  incorporated,  with  $25,000  capi- 
tal stock,  to  erect  an  electric-light  and  hen  tin  <? 
plant  at  Garner,  Iowa.  The  iicorDOr^tors  are  E.  C. 
Abbey,    M.   B.   Cooper  and   F.   E.    Blackstone. 

The  city  of  Newbern,  Tenn.,  has  ourchas-^d  the 
plant  of  the  Newbern  Water.  Light  and  Power 
company  and  asked  the  Legislature  for  authority 
to  issue  bonds  for  extension'^  and  improvements. 
The  mayor  of  Newbern  has  the  matter  in  charge. 

Sealed  pror-osals  will  be  recpived  until  March 
i.=^th  at  tbp  ofHce  of  James  K.  Tnvlor,  supervising 
architect.  Tre^^surv  Department.  Washington.  D.  C. 
for  the  installation  of  a  sy.=:tem  of. wiring  for  the 
northwestern  extensinri  of  the  Bureau  of  Engrav- 
ing and  Printing   at  Washington. 

Contracts  will  soon  be  let  for  an  entire  lot  of 
new  machinery,  consisting  of  engine*;,  dynamos,  etc.. 
to  equip  the  plant  of  the  Wichita  Gas  and  Electric 
Light  company.  Wichita,  Kan.  The  estimated  cost 
of  the  new  machinery  is  over  $30,000.  A.  O.  Baker 
■  is  superintendent  of  the  company. 

C.  Scholz.  secretary  of  the  Carbon  Coal  and  Coke 
company,  Cannelton,  W.  Va..  is  in  the  market  for 
a  second-hand  electric  plant  of  100  kilowatts'  capac- 
ity, the  generator  to  deliver  powder  at  250  volts, 
direct  current;  a  150-horsepower  automatic  engine. 
a  tubular  boiler  to  supply  steam  at  80  pounds  and 
a  complete  switchboard  are  also  desired. 

Sealed  proposals  for  furnishing  to  the  United 
States  Indian  school  at  Santa  Fe,  N.  M..  a  quantity 
of  electrical  supplies,  including  wire,  shades,  cut- 
outs, tubes,  etc.,  are  being  invited  bv  the  Interior 
Department.  A  full  list  and  description  of  the 
articles  desired  may  be  obtained  upon  application 
to  Clinton  J.  Crandall.  superintendent  of  the  school. 

The  electric  searchlight  that  is  to  be  installed 
on  the  Electric  Tower  of  the  Pan-American  Ex- 
position at  Buffalo  will  be  equipped  with  a  30-inch 
projector.  Although  this  is  much  smaller  than  the 
largest  World's  Fair  light,  it  is  announced  that 
it  will  be  more  powerful.  It  will  be  operated  on  the 
36Q-foot  level  of  the  tower  and  on  favorable  nights 
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it  is  expected  that  the  light  will  be  visible  for  a 
distance  of  50  miles. 

About  70  of  the  150  arc  lamps  recently  placed  on 
Westminster  bridge  and  the  Victoria  embankment 
along  the  Thames  River,  London,  were  lighted 
for  the  first  time  on  the  evening  of  February  23d. 
Gas  engines  drive  the  dynamos  of  this  plant,  so 
that  the  fashionable  neighborhood  contiguous  to 
the  embankment  may  be  free  from  the  smoke 
nuisance. 

The  secretary  of  war,  in  his  annual  report  cov- 
ering proposed  expenditures  for  the  United  States 
Military  Academy,  has  included  an  item  of  $151,525 
for  the  installation  of  an  electric-light  plant.  The 
present  method  of  lighting  the  academy  involves 
the  operation  and  maintenance  of  two  systems — 
gas  and  electric — neither  of  which  is  effectively  or 
economically  organized.  It  is  suggested  that  a 
central  plant  be  erected,  which  should  include  both 
heating  and  lighting  facilities. 


ELECTRIC  RAILWAYS. 

The  Detroit  United  Railway  company  has  pur- 
chased the  Wyandotte  and  Detroit  River  electric 
railway. 

The  street-railway  system  of  Madison,  Wis.,  has 
been  bought  by  Phillip  L.  Spooner  of  Madison. 
The  road  is   stocked  and  bonded  for  $200,000. 

The  City  Council  of  Lawrence.  Kan.,  has  granted 
L.  M.  Erb  a  franchise  to  build  an  electric  street 
railway  in  that  city.  The  construction  of  the  road 
will  begin  June  1st. 

The  Penn  State  Construction  company  of  Phila- 
delphia has  been  granted  a  franchise  to  build  an 
electric  line  from  Cumberland  to  Westernport,  Md., 
a  distance  of  30  miles. 

It  is  stated  that  the  municipality  of  St.  Peters- 
burg, Russia,  has  assumed  control  of  the  street 
railways  there  and  that  bids  will  be  invited  lor  the 
electrical  equipment  of  the  lines. 

The  ordinance  granting  a  franchise  to  L.  M. 
Erb  of  New  York  for  the  building  and  operating 
of  an  electric  street  railway  in  Lawrence,  Kan., 
has  been  passed  by  the  City  Council  of  that  place. 

The  Riverdale,  Harvey  and  Chicago  Heights 
Railway  company  of  Chicago  has  been  incorpo- 
rated, with  a  capital  stock  of  $10,000,  by  Samuel 
M.  St.  Clair,  George  E.  Ruther  and  Myles  T. 
O'Kelley. 

G.  T.  Guernsey,  T.  H.  Stanford  and  I.  B.  Wal- 
lace of  Independence,  Kan.,  have  obtained  a  fran- 
chise for  an  electric  railway  between  that  citv  and 
Cherrvvale,  a  distance  of  nine  miles.  The  road  will 
cost  $150,000. 

The  Wilmington  Citv  Railway  comoany  of  Wil- 
mineton.  Del.,  will  build  a  new  power  house  on  the 
north  side  of  Brandywine  Creek.  Plans  are  now 
being  prepared  for  the  buildings,  and  machinery 
costing  $75,000  will  be  installed. 

The  interurban  electric  line  between  Manitowoc 
and  Two  Rivers.  Wis.,  for  the  construction  of 
which  a  franchise  has  been  granted  to  T.  Higgins 
of  Neenah,  will  be  extended  to  Mishicott,  pro- 
vided   a   franchise    can   be    obtained. 

A  ioint  resolution  was  recently  introduced  in 
the  Michigan  Lesislature  proposing  an  amend- 
ment to  the  constitution  of  the  state  under  which 
can  be  enacted  a  valid  law  permitting  municioali- 
ties  to  own  and  operate  street-railway  systems. 

The  newsoaper  car  of  the  Union  Traction  com- 
pany In  Philadelphia  has  been  given  a  thorough 
test  during  its  two  years'  service,  and  is  said  to 
give  satisfaction.  It  makes  a  trip  of  Ti%  miles  in 
27  minutes,  with  about  18  stops,  a  rate  of  about 
35   miles   an  hour. 

The  Byfield  car  barns  of  the  Georgetown.  Row- 
lev  and  Ipswich  street  railwav  in  eastern  Massa- 
chusetts were  destroyed  by  fire  recentlv.  together 
with  21  cars,  three  snow  plows  and  other  equip- 
ment. The  fire  is  thought  to  have  started  on  one 
of  the  cars,  due  to  defective  insulation.  The  loss 
is  placed  at  $75,000. 

The  Chicago  Union  Traction  company  has  in 
operation  a  newspaper  car  which  starts  daily  at 
d  a.  m.  from  the  downtown  district  and  runs  to 
North  Evanston.  li  miles,  in  one  hour,  where  the 
papers  are  delivered  to  the  Chicago  and  Milwaukee 
Electric   Railway   com.pany. 

The  Batavia  and  Eastern  Railway  company  has 
been  incorporated,  to  build  a  road  from  Batavia. 
111.,  to  a  point  on  the  Aurora,  Wheaton  and  Chicago 
railway,  between  Aurora  and  Wheaton,  111.  The 
capital  of  the  company  is  $10,000.  and  the  incorpo- 
rators are  L.  J.  Wolf.  W.  T.  Hapeman,  A.  T.  Long, 
E.  E.  Barrett  and  Charles  Jones. 

Hudig  Calkoen,  of  the  Koloniale  Bank,  Am- 
sterdam, Holland,  writes  that  the  agent  of  his  bank 
at  Soerabaya,  Java,  wants  prices  on.  and  informa- 
tion concerning,  high-grade  American  tramwav 
engines  and  tramway  equipment.  Consul  Hill  of 
Amsterdam,  who  forwards  the  letter,  states  that 
the  bank  mentioned  has  a  sound  reputation.  Du- 
ties on  iron  and  steel  products  are  levied  in  the 
Dutch  East  Indies  at  10  per  cent,  ad  valorem,  in- 
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stead  of  five  per  cent.,  which  is  the  tariff  for  the 
Netherlands. 

The  Geneva,  Batavia  and  Southern  Railway  com- 
])any,  with  offices  in  Chicago,  has  been  incorporated, 
with  a  capital  stock  of  $100,000,  to  build  a  road  from 
Geneva  to  Aurora,  111.  The  incorporators  and 
first  board  of  directors  are:  L.  J.  Wolf,  Cleveland, 
Ohio;  E.  E.  Barrett.  Western  Springs.  HI.;  Charles 
Jones.  Wheaton.  111.;  W.  T.  Hapeman  and  A.  T. 
Long,   Chicago,  111. 

The  railway  property  of  the  Freeport  General 
Electric  company  of  Freeport,  111.,  against  w-hiclt 
foreclosure  proceedings  were  commenced  in  the 
United  States  Circuit  Court  two  years  ago,  is  to 
be  sold  within  a  few  weeks.  W.  .O.  Johnson,  the 
present  receiver  of  the  company,  will  act  as  special 
master  in  holding  the  sale.  Bids  will  be  received  at 
the  power  house  of  the  company  in  Freeport  on  a 
day  to  be  named  later. 

Mayor  Harrison  of  Chicago  believes  that  the 
c|uestion  of  extensions  of  street-railway  franchises 
in  Chicago  should  be  taken  up  at  once  by  the  City 
Council,  and  to  that  end  is  in  favor  of  appointing 
a  new  committee  or  commission  of  seven  to  con- 
sider the  extension  of  the  franchises  exclusively. 
The  mayor  is  in  favor  of  20-year  franchises  and 
electric-conduit  construction,  instead  of  overhead 
trolleys,    in   the    business   district. 

A  comparatively  mild  day,  followed  by  a  cold 
night,  on  February  i8th.  was  responsible  for  an 
accident  to  the  Lake  Street  elevated  railroad  of 
Chicago  by  which  the  service  was  tied  up  for  two 
or  three  hours  early  the  next  morning.  The  sud- 
den drop  in  temperature  caused  one  of  the  copper 
feeder  cables  near  Campbell  avenue  to  contract 
and  pull  out  of  a  sleeve  joint.  The  cable  had  been 
in   continuous  service  for  four  years. 

The  Muskegon  Traction  and  Lighting  company  of 
Muskegon,  Mich.,  has  been  organized  to  succeed  the 
Muskegon  Street  Railway  company,  the  Muskegon 
Gas  Light  company  and  the  Muskegon  Electric  Light 
company.  The  officers  of  the  new  company  are  as 
follows;  President,  F.  A.  Nims ;  'vice-president, 
Liddon  Flick;  secretary-treasurer,  Theodore  S.  Bar- 
ber ;  local  treasurer,  John  J.  Howden  ;  local  secretary, 
David  D.  Erwin  ;  directors,  F.  A.  Nims,  J.  J.  How- 
den and  Louis  Kanitz  of  Muskegon,  and  Liddon 
Flick,  Theodore  L.  Barber,  E.  F.  Payne  and  John 
N.  Conyngham  of  Wilkesbarre,  Pa. 

The  Tacoma  Railway  and  Power  company  of 
Tacoma,  Wash.,  adopted  a  novel  method  of  dis- 
posing of  the  claims  arising  out  of  the  accident  of 
July  4,  1900,  which  resulted  in  45  deaths.  The 
stockholders  made  up  a  purse  of  $80,000,  which  was 
distributed  among  the  claimants  by  the  officials  of 
the  company  on  condition  that  the  former  sign  a:\ 
agreement  looking  to  this  fund  rather  than  to  the 
company  for  payment  of  their  claims.  The  plan 
was  adopted  to  avoid  the  expenses  which  would 
have  been  entailed  by  litigation,  and  resulted  very 
successfully,  as  both  sides  showed  a  disposition 
to   be    perfectly   fair. 

George  B.  Harris  was  last  week  elected  to  the 
presidency  of  the  Chicago,  Burlington  and  Quincy 
Railroad  company,  to  succeed  C.  E.  Perkins,  re- 
signed. Mr.  Harris  is  also  a  director  of  the  Met- 
ropolitan West  Side  Elevated  Railroad  company 
of  Chicago,  and  his  new  position  is  expected  to 
be  of  possible  benefit  to  the  Metropolitan  company 
when  the  latter  completes  its  Douglas  Park  exten- 
sion across  the  Burlington  tracks  near  Douglas 
boulevard.  He  is  now  in  a  position  to  mediate 
between  the  two  companies  in  negotiations  for  the 
use  of  the  elevated  structure  to  give  Burlington 
trains  an  entry  to  the  downtown  district,  a  plan  that 
was  proposed  some  time  ago,  but  which  has  never 
reached  a  definite  settlement. 

The  statement  has  been  authorized  that  William 
B.  Given  of  Columbia,  Pa.,  and  Samuel  R.  Shipley 
of  Philadelphia,  who  are  interested  in  the  Con- 
estoga  Traction  company  of  Lancaster  County,  Pa., 
have  become  the  owners  of  more  than  a  majority 
of  the  shares  of  that  company,  and  that  they  will 
incorporate  the  Lancaster  County  Light  and  Power 
company,  which  will  take  and  operate  all  lines  of 
the  traction  company  and  the  plants  of  the  Lan- 
caster Railway  company,  the  Lancaster  Gas  Light 
and  Fuel  company  and  the  Edison  Electric  Light 
company  of  Lancaster,  Pa.  These  companies  rep- 
resent an  aggregate  capital  of  about  $5,550,000. 
The  Conestoga  Traction  company  operated  86  miles 
of  electric  railway  in  Lancaster  County.  It  is  said 
that  William  B.  Given,  president  of  the  Conestoga 
company,  will  be  the  president  of  the  new  com- 
pany. 

The  ofiicers  of  the  Lafayette.  Purdue  and  North- 
ern Traction  company,  recently  incorporated  in 
Indiana,  by  A.  .^.  Purman  to  consolidate  a  num- 
ber of  street-railway  lines  are  as  follows:  Presi- 
dent, Hugh  A.  Holmes  of  Detroit;  secretary,  A.  A. 
Purman.  The  other  directors  arc:  W.  N.  Holmes. 
William  R.  Brown,  William  Nicholls,  James  Mur- 
dock  and  T.  McNary.  The  company  has  a  capital 
of  $800,000  and  intends  to  consolidate  all  the  street- 
railway  lines  in  all  the  more  important  cities  in 
Northern  Indiana.  Northwestern  Ohio  and  South- 
ern Michigan,  and  the  interurban  roads  as  well. 
The  deal  involves  the  ownership  of  most  of  the 
interurban  lines  with  which  the  territory  is  now 
being  intersected  in  every  direction,  and  these  will 


be  consolidated  with  city  lines.  The  company,  it  is 
stated,  has  prepared  to  begin  negotiations  for  the 
purchase  of  city  lines  at  South  Bend,  Logansport 
and  other  Indiana  cities. 

According  to  the  recent  report  of  the  Connecticut 
State  Railroad  Commission  there  are  31  electric  rail- 
ways in  operation  in  the  state  with  $12,143,448  of 
stock  outstanding,  of  which  only  37  per  cent,  has 
been  issued  as  cash.  The  bonds  of  these  companies 
amount  to  $10,592,800.  Figures  showing  the  extent 
of  electric-railway  consolidation  in  Connecticut  give 
147  miles  of  street  railways  in  the  state  eight  years 
ago,  whereas  now  there  is  499.8  miles.  Of  this  379 
miles,  or  about  76  per  cent.,  is  owned  or  controlled 
by  four  corporations,  and  the  35  original  railway 
companies  in  actual  operation  and  control  ha\'e 
been   reduced  to    15. 


timber  from  the  forests  through  which  it  will  pass, 
J.  T.  Fanning  of  Minneapolis  is  consulting  engineer 
for  the   company. 


AUTOMOBILES. 


Plans  are  on  foot  for  a  new  automobile  club  in 
Chicago.  It  is  believed  that  there  are  enough  follow- 
ers of  the  sport  in  the  city  to  support  two  successful 
clubs,  and  it  is  stated  that  the  new  organization  will 
have  charge  of  the  track  events  at  the  automobile 
show  to  be  held  at  the  Chicago  Coliseum  the  latter 
part  of  March. 

An  automobile  line  is  to  be  put  in  operation 
between  Hoquiam  and  Aberdeen,  Wash.,  on  Gray's 
harbor,  and  the  company  has  contracted  for  two 
electric  carriages  equipped  to  accommodate  20 
passengers.  The  carriages  will  cost  about  $4,000 
each,  and  which  will  be  built  to  attain  a  speed,  when 
loaded,   of  20  miles  an  hour. 

Some  of  the  machines  being  built  for  the  interna- 
tional cup  race,  to  be  held  under  the  auspices  of  the 
.■\utomobile  Club  of  France,  are  of  unusual  interest. 
It  is  reported  that  Germany  will  send  three  vehicles 
carrying  35-horsepower  Daimler  gasoline  motors, 
one  50-horsepower  Denz  wagon  and  a  70-horse- 
power  Canello  Durkopp  vehicle. 

A  decision  was  recently  given  in  the  first  suit 
brought  to  trial  in  Chicago,  for  personal  injuries 
sustained  in  an  automobile  accident.  A  suit  for 
$5,000  damages  was  brought  against  the  Woods 
Motor  Vehicle  company  for  the  death  of  a  boy 
who  was  struck  by  a  vehicle  belonging  to  the  com- 
pany, in  January,  igpo.  receiving  injuries  from  which 
he  died  four  weeks  later.  It  was  asserted  that  the 
operator  of  the  vehicle  was  negligent,  but  the  evi- 
dence showed  that  he  was  trying  to  avoid  another 
vehicle  when  his  cab  struck  the  boy.  The  verdict 
was  for   the    defendant. 


POWER  TRANSMISSION. 

By  a  recent  decision  of  the  Supreme  Court,  to  the 
effect  that  the  city  of  Chicago  had  exceeded  its 
constitutional  limit  of  indebtedness  by  nearly  $8.- 
000,000.  a  proposed  issue  of  bonds  is  defeated,  by 
which  the  city  was  to  construct  an  immense  hydro- 
electric plant  at  Loekport,  III.,  to  transmit  elec- 
tricity to  the  city,  taking  advantage  of  the  water- 
power  of  the  drainage  canal,  which  was  to  be 
leased  from  the  drainage  trustees.  Mayor  Har- 
rison, with  the  aid  of  Corporation  Counsel  Walker, 
has  submitted  to  the  City  Council  a  plan  for  the 
issuing  of  more  city  bonds  to  provide  funds  to 
carry  out  the  drainage-canal  and  other  improve- 
ments, based  on  an  assessed  valuation  of  one-half 
instead  of  one-fifth  the  actual  value  of  property, 
which,  it  is  hoped,  will  provide  the  necessary  funds 
in  accordance  with  the  Supreme  Court  decision. 

A  contract  was  recently  closed  by  the  McCloud 
River  Electrical  Power  company  for  all  the  elec- 
trical apparatus  for  a  35-mile  transmission  system, 
from  the  hydraulic  generating  station  on  the  Mc- 
Cloud River  to  Keswick,  Cal.  The  Bully  Hill 
mining  district  and  the  city  of  Redding  will  also 
be  reached  by  the  lines.  There  will  be  four  500- 
kilowatt  units,  each  consisting  of  a  Bullock  three- 
phase,  6o-cycle  alternator  of  revolving-field  type, 
and  a  set  of  Stilwell-Bierce  &  Smith-Vaile  twin  tur- 
bine wheels.  There  will  be  six  sets  of  these  wheels, 
four  being  direct-connected  to  generators  and 
one  to  each  of  the  two  exciters.  Current  will  be 
transmitted  at  32.000  volts.  Bullock  tran.sformers, 
having  a  capacity  of  2,650  kilowatts,  will  be  used 
for  stepping  up  and  2,500-kilowatt  capacity  will  be 
required  in  stepping  down. 

One  of  the  most  important  of  the  hydraulic  elec- 
trical generating  plants  under  consideration  at  the 
present  time  is  that  proposed  by  the  Highland  Canal 
and  Power  company  of  Dulut'h,  Minn.  This  com- 
pany purposes  to  construct  a  waterpower  canal 
100  miles  in  length,  ending  at  Duluth  and  running 
through  St.  Louis  and  Lake  counties,  Minn.,  which 
will  be  capable  of  furnishing  100,000  electrical 
horsepower.  The  canal  will  be  .supplied  from  rivers 
and  lakes  in  a  watershed  covering  2,500  square 
miles,  through  which  it  will  pass.  The  available 
head  of  water  will  be  776  feet  and  the  power  house 
will  be  located  within  the  city  of  Duluth.  It  is 
stated  that  the  company  will  be  able  to  supply 
power  at  abov.t  two-thirds  of  the  prices  charged 
by  the  Niagara  Falls  Power  company.  There  is 
said  to  be  an  immediate  demand  for  30,000  horse- 
power of  the  power  available  at  Duluth  and  Su- 
perior. The  proposed  canal  will  also  furnish  a 
means   of  bringing  to  Duluth  a  large  quantity  of 


PUBLICATIONS. 

An  eight-page  bulletin  has  just  been  issued  by  the 
General  Incandescent  Arc  Light  company  of  New 
York  city,  describing  the  G.  I.  push-button  switch, 
attaching  plug  and  flush  receptacle  with  outlet  box, 
and  a  new  automatic  switch. 

The  Emerson  Electric  Manufacturing  company 
of  St.  Louis,  Mo.,  has  recently  issued  a  bulletin 
(No.  3028)  describing  the  new  line  of  direct-current 
motors,  ranging  in  size  from  one-fourth  to  one- 
half  actual  horsepower,  which  the  companv  has  just 
put  upon  the  market. 

The  sixth  edition  of  the  crane  catalogue  that  is 
distributed  by  Pawling  &  Harnischfeger  of  Milwau- 
kee is  a  book  of  131  pages,  and  one  that  shows  the 
character  of  the  work  turned  out  by  the  firm  in  the 
crane  line.  Most  of  the  catalogue  is  devoted  to  elec- 
tric traveling  cranes.  A  large  number  of  half-tone  pic- 
tures illustrate  different  types  of  cranes  and  various 
installations  made  by  Pawling  &  Harni.schfeger.  The 
catalogue  is  quite  complete  and  will  be  valuable  to 
anyone  interested  in  cranes  of  any  description. 

The  c;fficial  report  of  the  fifth  annual  convention 
of  the  International  Association  of  Municipal  Elec- 
tricians held  in  Pittsburg,  Pa.,  on  September  25, 
26  and  2y.  1900,  has  just  ben  issued.  Besides  the  ofti- 
cial  proceedings  of  and  papers  read  at  the  conven- 
tion, the  book  contains  a  historical  sketch  of  the 
organization,  with  portraits  of  the  ofiicers  and  di- 
rectors and  other  information  pertaining  to  the 
purposes  and  benefits  of  the  association.  The  book 
contains  204  pages  and  is  neatly  bound  in  a  flexible 
leather  cover. 

A  new  descriptive  catalogue  of  the  Victor  tur- 
bines manufactured  by  the  Stilwell-Bierce  &  Smith- 
Vaile  company  of  Dayton,  Ohio,  has  just  been 
issued  by  the  company.  The  publication  has  183 
pages  and  contains  a  large  number  of  illustrations 
of  Victor  turbine  installations  that  have  been  placed 
by  the  company  throughout  the  country.  Special 
attention  is  called  to  the  Victor  high-pressure  tur- 
bine, which  is  a  new  type  of  wheel  added  to  the 
company's  already  extensive  line  of  waterwheel  pat- 
terns. The  catalogue  contains  tables  and  consid- 
erable waterwheel  data  and  concludes  with  a  partial 
list,  containing  several  hundred  references,  of  users 
of  Victor  turbines. 


SOCIETIES  AND  SCHOOLS. 

The  council  and  committee  on  meetings  of  the 
American  Institute  of  Electrical  Engineers  have  ar- 
ranged for  a  conversazione  to  be  given  by  that  body 
some  time  in  April  in  New  York  city.  Through  the 
'■ourtesy  of  Columbia  University,  the  meetins  will  be 
held  in  the  electrical  engineering  department,  with 
the  co-operation  of  Prof.  Crocker,  Dr.  Pupin,  Mr.  \ 
G.  F.  Sever  and  others  of  the  staff  there.  While  the  1 
conversazione  will  be  largely  social  in  character,  a  i 
special  feature  will  be  the  exhibition  of  the  latest  ': 
electrical  apparatus,  inventions,  etc..  in  working  con- 
dition. Mr.  T.  A.  Edison,  Prof.  Elihu  Thomson,  ^ 
Dr.  Pupin  and  others  have  promised  personal  assist-  K 
ance  in  this  respect.  W.  J.  Hammer  has  that  part  S 
of  the  programme  in  hand.  Secretary  Pope  and  ^ 
W.  S.  Barstow.  chairman  of  the  papers  and  meetings  K 
committee,  invite  all  members  to  contribute  features  *I 
of  scientific  interest  and  to  give  an  early  notification  f,^ 
of  what  they  will  do  in  this  respect. 


TELEGRAPH. 


The  management  of  the  Big  Four  railroad  .system 
has  issued  an  order  raising  the  salaries  of  all  op- 
erators   12V2   per    cent. 

Construction  on  the  Cape-to-Cairo  telegraph  line 
is  said  to  be  making  fairly  good  progress.  About 
100  miles  of  line  to  the  south  of  Lake  Tanganyika  * 
has  been  completed.  Mtich  trouble  is  experienced 
in  getting  supplies  transported,  and  for  this  reason 
general  use  has  been  made  of  trees  for  poles.  Much 
of  the  country  through  which  the  new  line  passes 
is   thickly  wooded. 

The  entire  submarine  cable  network  of  the  world 
in  1S98  comprised  1.460  lines,  with  an  estimated 
total  length  of  about  192,634  miles.  Of  this  num- 
ber of  lines,  no  less  than  1,142  lines, 'with  a  total 
length  of  22.867Vi  miles,  were  under  government 
management;  the  remaining  319,  with  a  combined 
length  of  169,021  miles,  were  in  the  hands  of  private 
companies.  It  is  estimated  that  the  total  value  of 
this   cable   network   is   $1,190,000,000. 

The  Western  Union  and  Postal  Telegraph-cable  J' 
companies  have  raised  their  bids  to  the  Chicago 
Board  of  Trade  for  the  distribution  of  market  quo- 
tations and  ofTer  to  pay  $30,000  a  year  for  the  quota- 
tions, where  for  years  they  obtained  them  free.  They 
have  also  agreed  not  to  furnish  quotations  to  any 
but  approved  persons  or  firms  who  are  known  by 
Board  of  Trade  officers  to  be  conducting  a  legiti- 
.nate  business.  It  is  understood  that  an  arrange- 
,nent  is  being  considered  whereby  a  lease  of  the 
Cleveland  Telegraph  company  is  to  be  made  to  the 
Western  Union  or  one  of  the  companies  controllee} 
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by  it.  At  the  same  time  the  Board  oi  Trade  \vill 
preserve  its  property  rights  in  its  quotations,  and 
dictate  to  whom  they  shall  be   furnished. 

\Vith  a  view  to  accelerating  the  tardy  transmis- 
sion of  telegrams  between  St.  Petersburg  and  the 
remote  districts  of  the  Russian  empire,  the  im- 
perial authorities  have  resolved  to  abolish  many 
intermediary  stations.  Hitherto,  a  telegram  sent 
from  the  capital  to  Tiflis  has  had  to  be  dealt  with 
at  14  stations  en  route,  and  one  sent  to  Irkutsk 
has  had  to  pass  through  13  stations.  As  an  ac- 
celerated telegraphic  service,  both  with  the  Caucasus 
and  the  Far  East,  is  ot  immense  importance  at  the 
present  time,  the  intermediary  stations  have  been 
reduced  to  four  and  six,  respectively,  between  Tiflis 
and  Irkutsk. 


SPACE  TELEGRAPHY. 

Tesia  has  offered  to  supply  the  Navy  Department 
with  a  system  of  wireless  telegraphy,  and  has  been 
invited  to  submit  his  system  for  trial.  The  depart- 
ment is  not  inclined  to  accept  Marconi's  proposi- 
tion to  furnish  his  apparatus  to  the  American  navy 
for  $20,000  in  cash  and  $10,000  a  year. 


MISCELLANEOUS. 

John  C.  Koch,  president  of  the  association  under 
whose  auspices  the  Milwaukee  Industrial  Exposition 
is  held,  is  planning  an  extensive  electrical  exhibit  as 
a   feature    of   the   exposition   this  year. 

Under  the  new  tariff  law  of  Venezuela,  which 
went  into  effect  on  October  10,  1900.  apparatus  and 
machinery  for  lighting  with  electricity,  and  for  the 
production  of  electric  power,  also  carbons  for  arc 
lighting,  are  admitted  free  of  duty.  A  similar  privi- 
lege is  extended  to  telegraph  apparatus  when  per- 
mission has  been  received  from  the  government 
previous   to    importation. 

The  federal  court  has  handed  down  a  decision 
that  the  Executive  Council  of  Porto  Rico  cannot 
be  enjoined  in  the  matter  of  granting  franchises, 
it  being  a  legislative  body,  although  it  acts  in 
franchise  matters  independent  of  the  House  of  Dele- 
gates. This  decision  was  called  forth  by  an  appli- 
cation of  Senor  Vicente  Usera  for  an  injunction  to 
prevent  the  council  granting  a  franchise  to  an  elec- 
tric railway  in  Ponce,  represented  by  J.  M.  Lothrop. 

Members  of  the  fire  department  of  Newport, 
Ky..  recently  had  trouble  with  a  new  horse,  which 
attempted  to  kick  down  the  stable  door  and  failed 
to  succumb  to  the  ordinary  methods  of  treatment. 
As  a  last  resort  electrical  connections  were  made 
with  the  stable  door  and  the  horse's  bridle  in 
such  a  way  that  the  animal  would  receive  a  severe 
shock  upon  touching  the  door.  The  horse  is  said 
to  have  been  cured  after  two  applications  of  the 
remedy. 

A  London  report  states  that  experiments  with 
aluminum  as  a  substitute  for  paper  are  now  under 
way  in  France.  It  is  said  to  be  now  possible  to 
roll  aluminum  into  sheets  four-thousandths  of  an 
inch  in  thickness,  in  which  form  it  weighs  less  than 
paper.  By  the  adoption  of  suitable  machinery  these 
sheets  can  be  made  even  thinner,  and  can  be  used 
for  book  and  writing  paper.  The  metal  w-ill  not 
oxidize,  is  practically  fire  and  water  proof,  and  is 
indestructible  by  worms. 

The  commissioners  of  the  District  of  Columbia 
have  prepared  a  schedule  of  license  fees  to  be  levied 
and  collected  on  the  various  trades,  professions, 
etc.,  in  accordance  with  a  resolution  of  the  United 
States  Senate.  In  this  schedule  fees  of  $5  per  an- 
num on  automobiles  and  all  passenger  vehicles 
not  using  animals  as  a  motive  power  and  $2  per 
annum  on  automobiles  when  used  for  the  trans- 
portation of  merchandise,  are  suggested.  The  fee 
for  telephone  and  telegraph  companies  is  placed  at 
Si  I  per  annum. 

Edward  A.  Brackett  of  Winchester,  Mass.,  a  mem- 
ber of  the  Massachusetts  Commission  of  Island 
Fisheries  and  Game,  has  adopted  a  novel  method 
of  protecting  himself  from  thieves  who  have  made 
numerous  visits  to  the  corral  in  which  he  main- 
tains a  brood  of  Mongolian  pheasants.  The  corral 
is  surrounded  by  a  wire  fence  and  has  a  roofing 
also  of  wire,  and  the  whole  network  has  been  put 
in  circuit  with  an  electric  generator,  insuring  a 
severe  jolt  to  the  marauder,  either  human  or  feline, 
attempting  to  prey  upon  the  inhabitants  of  the 
preserve. 

A  substitute  for  coal,  made  by  grinding  dry  peat 
in  a  machine,  mixing  it  with  certain  chemicals  and 
pressing  it  into  brick  shape,  has  been  invented,  it 
is  reported,  by  a  workman  named  Montag,  em- 
ployed in  the  Hemshof  dye  and  soda  factory  near 
Mannheim.  Germany.  It  is  said  that  it  costs  about 
25  cents  to  manufacture  220  pounds  of  the  arti- 
ficial coal  and  that  it  gives  a  great  heat,  burns  with 
a  bright  flame,  and  leaves  no  slag  and  only  a  small 
quantity  of  white  ash.  Steps  are  being  taken,  says 
a  recent  consular  report,  to  manufacture  the  ma- 
terial, in  the  vicinity  of  Hockenheim. 

At  the  Imperial  Physico-Technical  Institute  of 
Charlottenburg  (Berlin)  a  series  of  tests  has  been 
carried  out  recently  on  a  new  alloy  of  copper,  zinc 
and  aluminum  which  is  said  to  be  especially  valu- 
able for  the   construction   of   standard  resistances. 


Western  electriciam 


The  important  requirements  for  this  work  are 
high  specific  resistance  and  a  low  temperature  co- 
efficient. The  new  alloy  is  said  to  have  a  mil-foot 
resistance  of  about  350  ohms,  and  for  ordinary 
temperature  ranges  a  negative  temperature  coeffi- 
cient of  less  than  one-thousandth  of  one  per  cent. 
The  tests  have  not  been  continued  long  enough 
as  yet  to  enable  anj'-  statement  to  be  made  concern- 
ing the  aging  properties  of  the  alloy. 

An  Englishman  has  invented  a  means  of  pro- 
ducing white  lead  and  other  metallic  compounds 
by  the  use  of  the  electric  arc,  the  lead  to  be 
treated  being  kept  in  a  molten  state.  The  metal 
is  acted  upon  by  gaseous  vapors,  which  produce 
carbonate  of  lead  or  any  other  required  lead  com- 
pound, and  the  fumes  produced  are  blown  over 
into  chambers  having  canvas  or  fine-fabric  cloth 
covers  or  roofs  where  the  fiiie.  dry,  powdered,  white 
lead  falls  down  and  the  uncondensable  gases  pass 
through  the  canvas  roof,  thus  dispensing  with 
grinding,  washing  and  drying  processes.  It  fs 
claimed  that  there  will  be  a  saving  of  at  least  50 
per  cent,  in  the  cost  of  production  by  the  process. 

Professor  d'Arsonval  of  Paris  is  thus  reported: 
"I  continue  to  assert  that  liquid  air  cannot  be 
utilized  in  running  motors  because  the  latter  pro- 
duce only  five  per  cent,  of  the  torce  spent  in  pro- 
ducing liquid  air.  Such  motors  can  only  be  used 
in  laboratories  or  in  floating  companies  to  drain 
the  money  of  silly  people  or  for  submarine  boats, 
where  expense  is  of  no  consequence.  I  do  not 
wish  to  give  the  details,  but  I  affirm  that  the  prob- 
lem of  submarine  boats  has  been  solved  by  French 
engineers.  Before  the  end  of  the  year  they  will 
have  a  new  appai-atus  rendering  France  independ- 
ent of  coast  defenses  or  battleships.  These  boats 
will  be  able  to  cross  the  ocean  under  water  without 
emerging  for  the  entire  distance." 

The  South  Carolina  Interstate  and  West  Indian 
Exposition  will  be  held  in  Charleston,  S.  C,  open- 
ing December  i,  1901,  and  closing  June  i,  1902.  The 
work  of  constructing  the  buildings  is  now  in  active 
progress,  contracts  having  already  been  made  for 
four  of  the  principal  structures,  of  which  there  will 
be  II.  The  South  today  offers  a  most  engaging  field 
to  the  electrical  engineer.  Nearly  every  small  town 
in  the  South  is  clamoring  for  a  cotton  mill,  an  elec- 
tric-light plant  and  a  street  railway.  The  m-any 
waterpowers  in  the  South,  for  years  considered  as 
of  little  or  no  value,  are  being  rapidly  surveyed, 
and  the  active  demand  for  information  shows  that 
the  union  of  the  turbine  and  the  generator  will 
make  rapid  strides  throughout  this  section. 

It  seenis  to  be  decided  that  an  aerial  bridge  300 
feet  in  length  is  to  be  built  across  the  ship  canal 
at  the  harbor  entrance  of  Duluth,  Minn.  This 
bridge  will  be  of  peculiar  design.  A  truss,  150 
feet  high,  far  enough  up  to  clear  the  masts  of  the 
tallest  ships,  will  span  the  canal.  On  the  truss 
will  be  a  carriage  running  on  a  track,  and  sus- 
pended* from  this  carriage  by  wire  ropes  will  be 
the  bridge  car  at  the  level  of  the  adjoining  streets. 
The  carriage  will  be  operated  by  electricity  and 
will  cross  very  quickly.  The  car  will  be  covered 
and  comfortable.  The  design  is  the  invention  of  a 
French  engineer,  and  a  bridge  similar  in  general 
plan  is  in  use  in  Rouen.  The  bridge,  it  is  said,  will 
cost  about  $100,000,  and  while  it  will  be  erected 
and  owned  by  private  capital,  the  city  is  to  reserve 
the  right  to  buy,  and  will  operate  it  as  a  part  of 
the  nmnicipal  street  system  from  the  first. 


TRADE  NEWS. 


The  American  Electrical  Novelty  and  Manufac- 
turing company  of  New  York  has  been  incorpo- 
rated for  $25,000,  with  a  capital  in  Illinois  of  $2,500. 

The  Stein  and  Langlos  Electric  Manufacturing 
company  of  New  York  city  has  been  incorporated, 
with  a  capital  stock  of  $10,000,  by  George  Stein, 
W.  V.  Langlos  and  C.   F.  Kabisch. 

The  American  Electric  Appliance  company  of 
Philadelphia  has  leased  the  plant  of  the  Marcus 
Hook  Iron  Works  in  that  city,  and  will  manufacture 
engines  and  dynamos  as  soon  as  the  necessary 
repairs  and  alterations  have  been  made. 

Consul   Marshal   Halstead   of  Birmingham,    Eng- 
land, writes  that  he  will  be  glad  to  furnish  informa- 
tion concerning  an  English  electric-supply  company 
which  wishes  to  open  correspondence  with  Ameri- . 
can  manufacturers  of  electrical  accessories. 

The  International  Correspondence  Schools  of 
Scranton,  Pa.,  carries  on  a  students'  aid  department, 
the  object  of  which  is  to  assist  in  securing  em- 
ploj'ment  for  the  students  at  the  schools.  This 
service  is  rendered  without  charge  to  either  em- 
ployer or  employed. 

The  McKenna  Bros.  Brass  company  of  Pittsburg 
has  completed  plans  for  an  eight-story  factory 
plant,  to  be  erected  at  the  corner  of  First  avenue 
and  Ross  street  in  Pittsburg.  The  building  will  be 
of  brick  and  steel,  160  by  84  feet  in  size,  and  will 
cost  $100,000.  The  first  four  floors  will  be-  occupied 
by  the  McKenna  company  in  the  manufacture  of  its 
line  of  fine  brasswork,  while  the  upper  floors  will 
be    rented. 

The  Southern  Conduit  company  is  building  works 
at  Pine  Bluff,  N.  C,  to  manufacture  wooden  elec- 


trlcal  conduits  !rt  to  to  i2-loot  lengths  of  long-leaf 
Southern  pine.  When  completed  the  conduit  is 
immersed  in  a  hot  bath  and  thoroughly  saturated 
with  a  compound  that  is  said  to  make  it  water- 
proof, resistant  to  electricity  and  practically  inde- 
structible. The  company  has  been  experimenting 
for  18  months  to  perfect  the  process,  and  will  begin 
business  as   soon   as   the   machinery   is   installed. 

The  International  Brass  and  Electric  company  of 
New  York  has  been  incorporated.  It  manufactures 
induction  coils,  fine-wire  winding,  binding  posts, 
general  electrical  devices,  small  machinery,  screw- 
machine  products  and  scientific  instruments,  and 
has  enlarged  its  facilities.  The  new  company  has  a 
paid-in  capital  stock  of  $25,000  and  the  following- 
named  officers:  President.  Edwin  Huerstel;  vice- 
president,  Robert  A.  Scott;  secretary  and  treas- 
urer, Gustave  Huerstel.  Its  address  in  New  York 
city  is  76  Beekman  street. 

Work  is  now  progressing  on  a  new  addition,  90 
by  220  feet  in  size,  to  the  plant  of  James  Lefifel 
&  Co.,  Springfield,  Ohio.  The  addition  will  be 
built  of  brick  and  steel  and  equipped  with  elec- 
tric cranes  and  a  number  of  new  machines,  to  enable 
the  firm  to  supply  the  increased  demand  for  its 
Samson  waterwheels.  These  works  will  now  give 
work  for  300  men.  Leflel  &  Co.  have  just  received 
an  order  for  a  large  pair  of  horizontal  wheels  from 
Minneapolis  to  develop  .1,000  horsepower,  and  an- 
other contract  for  10  68-inch  Samson  wheels  from 
Michigan  for  driving  electrical  machinery. 

The  officers  of  the  American  Steel  and  Wire 
company  elected  recently  in  New  York  are  as  fol- 
lows: Chairman  of  the  board  of  directors,  J.  W. 
Gates;  president,  William.  P.  Palmer;  first  yice- 
president,  William  Edenborn;  second  vice-presi- 
dent. J.  S.  Keefe;  third  vice-president,  P.  W. 
Moen;  fourth  vice-president,  S.  H.  Chisholm; 
treasurer.  F.  L.  Watson:  assistant  treasurers.  T.  P. 
Alder  of  New  York  and  A.  F.  Allen  of  Chicago; 
secretary,  C.  S.  Roberts;  assistant  secretaries,  F.  E. 
Patterson  of  New  York  and  A.  F.  Allen  of  Chi- 
cago; auditor,  C.  A.  Honecker;  assistant  auditor, 
C.  A.  Vogt;  general  counsel.  Max  Pam;  executive 
committee,  J.  W.  Gates,  William  Edenborn,  P.  A. 
B.  Widener,  Thomas  F.  Ryan,  John  Lambert,  H. 
Clay  Pierce  and  William  P.   Palmer. 

Apropos  of  the  unfortunate  tariff  misunderstand- 
ing between  Russia  and  the  United  States,  the  fol- 
lowing translation  from  an  article  appearing  in  the 
Deutsche  Export  Zeitung  is  of  interest;  '"The 
increase  in  the  trade  of  the  United  States 
with  Russia  is  noticeable.  This  is  due  to  the  cordial 
relations  which  e.xist  between  these  two  countries 
and  to  the  less  friendly  attitude  of  Russian  mer- 
chants toward  the  manufacturers  of  other  coun- 
tries. The  greater  part  of  the  orders  for  the  Si- 
berian raihvay  has  been  placed  in  the  United  States. 
Another  large  order,  amounting  to  $595,000  in 
value,  has  just  been  placed  in  America  for  machin- 
ery to  cut  a  tunnel  of  about  1V2  miles  in  length,  not 
far  from  Charbin,  in  Manchuria.  The  tunnel  is  to 
be  finished  in  one  j'ear's  time.  Direct  connections 
will  then  be  completed  between  Europe  and  Vladi- 
vostock.  The  United  States  has  outdistanced  Ger- 
many in  the    markets   of  Russia." 


BUSINESS. 


The  Western  Electric  company,  Chicago,  is 
carrying  a  large  stock  of  lead-covered  and  braided 
rubber-covered  cable,  also  weatherproof  cable  and 
wire  from  the  largest  to  the  smallest  commercial 
sizes.  This  company  is  oflering  these  goods  at 
very  attractive  prices  with  prompt  delivery. 

The  Ball.  Engine  company,  Erie,  Pa.,  is  installing 
five  300-horsepower,  self-oiling  engines  in  the  new 
electric-light  plant  of  the  Lacombe  Electric  Light 
company  at  Denver,  Colo.,  and  a  175-horsepower, 
self-oiling  engine  in  the  electric  pow'er  plant  of  the 
P.    R.    Mitchell    company   at    Cincinnati,    Ohio. 

John  E.  Blake  &  Co.,  169  Broadway,  New  York, 
manufacturers  of  cross-arms,  pins  and  brackets, 
report  a  greatly  increased  business  during  the 
month  of  February.  The  company  states  that  it 
handles  only  the  best  in  its  line  and  has  a  large 
quantity  of  cross-arms  and  pins  always  in  stock 
for   quick   shipment. 

The  Gregory  Electric  company.  Chicago,  an- 
nounces that  it  has  oh  hand  200,000  lights'  capacity 
in  transformers,  which  it  has  just  received.  The 
company  states  that  every  transformer  listed  in  its 
bargain  sheet  is  actually  in  stock  at  its  works  and 
can  be  shipped  at  once.  All  transformers  are  guar- 
anteed as  good  as  new  and  the  company  states  that 
it  will  replace  defective  ones  free  of  cost. 

The  Chicago  House  Wrecking  company.  West 
Thirty-fifth  and  Iron  streets,  Chicago,  which  makes 
a  specialty  of  handling  second-hand  machinery, 
says  it  has  at  present  in  stock  a  fine  line  of  mod- 
erate-speed dynamos  and  motors  which  can  be 
used  for  lighting,  charging  storage  batteries,  elec- 
troplating, etc.  The  company  guarantees  these 
machines  to  give  thorough  satisfaction,  to  be  noise- 
less, and  not  to  spark  or  heat.  The  company  states 
that  it  is  in  a  postion  to  quote  attractive  prices 
on  these  machines,  and  will  be  glad  to  hear  from 
prospective  purchasers. 


158 


WESTERN  ELECTRICIAN 


March  2,  igoi 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


668,151.  Trolley  Switch.  Max  D.  Baron,  New 
York,  N.  Y.     Application  filed  May  15,  1S99. 

The  iwo  crossing  trolley  cooduciors  each  coDiain  a  gap, 
and  a  junciion  piece  connects  ihe  pans  at  their  respective 
paps.  A  switch  pivottd  on  ihe  junction  piece  moves  in  a 
horizontal  plane  and  ineciiauically  opens  i*nd  closes  the 
gaps  of  botl]  troMt-y  conductors  to  afford  an  even  way 
over  which  the  trolley  may  travel  across  the  gaps  Strik- 
ing pieces  carried  by  the  junction  piece  and  connected 
with  the  switch  near  each  trolley  conductor  are  struck  by 
an  approaching  trolley  to  operate  the  switch.    (See  cut.) 

668,170.  Electric-railway  System.  Ed  W.  Farnham, 
Chicago,  111.     Application  filed  October  17,  1900. 

The  coiitact  rail  is  made  in  a  number  of  independent 
sections,  each  of  which  is  suppoited  by  an  antifriction 
device.  An  arm  for  each  of  ihe  sectious  has  a  pivotal  cod- 
nection  with  the  section  at  one  i,  f  its  ends  and  with  a  fixed 
support  at  its  other  tnd.  The  movemeul  of  each  section 
upon  iis  pivoted  arm  places  the  section  in  electrical  con- 
nection with  the  feeder  and  a  contact  shoe  supported  by 
the  car  moves  the  sections  for  this  purpose. 

668,174,  Trolley  Wheel  and  Harp.  Joseph  D.  For- 
rer,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel"  company  of  Pennsylvania.  Application 
filed  June  S,  1900. 

The  harp  is  providt  d  with  seals  for  the  bearing  mem- 
bers. A  wheel  is  connected  to  a  spindle  to  rotate  there- 
with, and  removable  beariu^  memb  rs  fit  the  seats  and 
receive  the  end  portions  of  the  spindle.  Uonlaci  springs 
secured  to  the  harp  and  impinging  the  ends  of  the  spindle 
engage  the  bearing  members  and  secure  them  against 
rotation  and  displacement. 

668,194.  Rotary  Field  Magnet  for  Electrical  Ma- 
chines. Benjamin  G.  Lamme,  Pittsburg,  Pa., 
assignor  to  the  Westinghouse  Electric  and 
Manufacturing  company  of  Pennsylvania.  Ap- 
plication filed  July  14.  1900. 

The  body  portion  is  built  up  of  several  sections,  the 
meeting  faces  of  which  are  transverse  to  the  axis  and  have 
pole-piece  end  blocks  or  plites  tach  of  which  esteods 
from  end  to  end  of  the  bcdy  portion  and  is  bolted  to  the 
several  body  sections. 

668,213.  Attachment  Plug.  William  T.  Pringle, 
Lansdowne,  Pa.  Application  filed  December  18, 
1899- 

The  irsulaiirg  blfck  has  upon  its  oprosite  s'des  chan- 
nels of  limited  extension.  Ktying  nuts  in  the  channels 
are  limited  as  to  their  mcvement  in  one  direction  by  the 
limit  of  the  channel  and  in  the  other  direction  by  the  con- 
tact plate  secured  thereto. 


NO.  668,233. 

668,215.  Galvanic-battery  Electrode.  Charles  J. 
Reed,  Philadelphia,  Pa.  Application  filed  Sep- 
tember  14,    1S97. 

A  layer  of  grauuhr  carl  on  is  in  electrical  contact  with  a 
thm  nieial  p  ate,  and  a  non-conducting  cement  serves  to 
render  the  layer  of  carbon  waterproof  and  to  attach  it  to 
the  metal  pUte. 

668,233.  Brake  for  Electric-railway  Cars.  Emmett 
W.  Stull,  Johnstown,  Pa.,  assignor  to  the  Lo- 
rain Steel  company  of  Pennsylvania.  Applica- 
tion filed  December  12,  1899. 

A  controlling  switch  is  airanged  to  connect  the  motor  or 
motors  to  run  as  geLtrators  in  a  IochI  circuit.  An  aux- 
iliary motor  has  its  armature  connected  to  the  mechanical 
brake  rigeing  of  the  car,  with  a  locking  device  for  pre- 
venting a  backward  or  brake-releasing  movtment  of  the 
armature,  and  a  mechanical  connection  between  the  lock- 
ing device  and  a  movable  member  of  the  switch,  whereby 
the  operation  and  release  of  the  switch  effects  the  operd- 
tion  of  the  lock.     (See  cut.) 

668,235.  Rheostat.  Nathan  H.  Suren.  Needham, 
Mass.     Application  filed  June  29,   1899. 

Part  of  the  comacis  are  single  ard  part  double.  A 
movable  two-armed  switch  is  usfd.  one  arm  of  which  is 
insulated  from  the  other  arm  and  co-operates  with  one 
series  of  contacts  while  the  other  arm  co-opeiates  with 
the  other  series. 

668,246.  Electric-lighting  Apparatus.  Alexander  J. 
Wurts,  Pittsburg.  Pa.,  assignor  to  George 
Westinghouse.  Pittsburg,  Pa.  Application  filed 
August  19,  1899. 

Glowers  formed  from  one  or  more  rare  earths  are  the 
incandescing  bodies.  A  plate  of  heat-resisting  material 
carries  glowers  mounted  on  its  two  sides,  the  glowers 
being  arranged  in  groups  in  series,  different  members  of 
the  same  groups  being  on  opposite  sides  of  the  plate. 

668,248.  Automatic  Copying  Telegraph.  Ignatius 
Zablnski,  Milwaukee,  Wis.  Application  filed 
December   18,   1899. 

The  receiving  mechanism  comprises  the  tube  or  spurter 
of  a  siphon  recorder  haying  an  actuating  connection  with 
the  bobbin  of  the  recorder.  A  motor  actuates  a  longiiud- 
ioally  movable  rotary  cylinder,  and  an  intercepting  device 
catches  the  ink  from  the  lube  or  spurter  when  it  occupies 
its  neutral  position. 

668,257.  Electromagnet.  George  L.  Foote,  Brook- 
lyn, N.  Y.    Application  filed  October  19,  1900. 


A  vibrating  bar  is  provided  with  a  retracting  spring  and 
limiting  stops.  A  supplementary  bar  is  pivotal ly  sup- 
ported upon  the  vibrating  bar,  with  an  armature  fixed 
thereto  and  means  for  varying  the  position  of  the  armature 
with  respect  to  the  vibratory  bar  and  the  mngnet  poles. 

668,260.  Electrical  Measuring  Instrument.  Karl 
Lehner,  Frankfort-on-the-Main.  Germany.  Ap- 
plication filed  February  16,  1899. 

The  subject  of  this  patent  is  a  hot-wire  instrument  com- 
prising   two    fixed    supports  and  two    levers,   each  lever 


Issued  February  z^,  igoi. 

pivotally  connectf  d  to  the  adjacent  support  by  a  link  and 
to  the  opposite  support  by  a  uonaucior  wire.  A  pointer  is 
connected  with  a  flexible  connection  between  the  free 
ends  of  ilie  levers  aud  acts  in  opposition  to  it. 

668,284.  Separator  for  Batteries.  Leslie  W.  Collins, 
Chicago,  111.,  assignor  to  the  Collins  Storage 
Battery  company,  Chicago,  111.  Original  appli- 
cation filed  July  7,  1899.  Divided  and  this  ap- 
plication filed   February  9,    1900. 

There  is  a  series  of  separate  bars  having  V-shaped  cress- 
sect  oiis.  The  edges  of  the  sides  uf  the  angle  are  in  contact 
with  one  element  and  the  point  where  the  two  sides  meet 
with  the  other.  Narrow  stri.s  are  connected  to  the  bars, 
be, ween  the  base  acd  the  apex  of  the  augle. 


NO,  668,151. 

668,293.  Fuse  Box.  John  F.  Lyons,  Bridgeport, 
Conn.     Application  filed  April  17,  1900. 

A  pivoted  bar  carries  r-t  i  s  exireniity  a  circuit-clo=er 
which  is  in  coi  nectiou  with  the  liiie  wire.  A  spring  nLr- 
mally  forces  the  ckser  in  coniatt  with  the  circuit  wire. 
A  spreader  has  one  of  its  ends  rtsiifg  against  the  fuse 
wire  while  the  othrr  etd  sustains  the  pivoted  bar  in  an 
elevated  position  againsi  the  action  of  the  spi  ing,  whereby 
when  the  fuse  wire  melts  the  bar  will  be  thrown  down- 
ward, thus  closing  the  circuit. 

668,295.  Storage  -  battery  Plate.  Harry  M.  N. 
Muhle,  Dayton,  Ohio.  Application  filed  Octo- 
ber 22,   1900. 

Two  or  more  plates  or  grids  are  integrally  joined  by 
connecting  bars,  and  a  lug  or  lerminal  is  joined  to  the 
connecting  bars  and  projects  into  the  space  between  two 
of  the  grids.  The  plates  or  grids  are  adapted  to  be  bent 
by  meaijs  of  their  connecting  bars  into  parallel  posi- 
tions, and  the  lug  or  terminal  is  bent  in  a  perpendicular 
position. 

668,315.  Receiver  for  Electrical  Oscillations.  Gu- 
glielmo  Marconi.  London,  England,  assignor 
to  Marconi's  Wireless  Telegraph  company. 
Limited,  London,  England.  Application  filed 
July    17,    1900. 

An  induction  cnil  has  its  secondary  wound  in  two  parts. 
The  aerial  conductor  is  t  onnected  to  one  end  of  the 
primary,  and  a  capacity  lo  the  other  end.  The  coherer  is 
connected  to  the  outer  ends  of  the  secondary  with  a  con- 
denser across  the  inner  ends  and  a  local  circuit  connected 
to  the  condenser.     (See  cut.) 

668,345.  Electric  Arc  Lamp.  Thomas  F.  Barrett, 
Chicago,  111.,  assignor  of  two-thirds  to  James  P. 

Barrett  and  Fred  C,  Jones,  Chicago,  111.     Ap- 
plication filed  October  15,  1900. 

A  cup  has  a  central  perforation  containing  marginal 
notches.  A  socket  block  has  mtans  for  supporting  the 
lower  carbons  and  the  chimufy  at  the  top,  and  is  pro- 
vided Delow  wiih  a  screw-threaded  portion  and  a  reduced 
screw  threaded  pcrtion.  A  nut  is  ihr^aded  to  the  first- 
named  screw,  and  an  elongated  nut  to  the  reduced  poitiou, 
and  the  latter  is  adapted  to  pass  through  the  notches  in 
the  cup. 

66S.356.  Electrical  Accumulator  Battery.  Paul  E. 
Placet,  Paris,  France.  Application  filed  No- 
vember 14,  1899. 

The  plate  is  composed  of  a  support  of  fibrotis  material 
coated  with  a  substance  that  will  prevent  its  being  i'  juied 
by  an  electrolyte  and  surrounded  by  coils  of  a  material 
conductive  of  electriciiy.  It  is  encased  in  a  composition 
consisting  of  glyceiine,  oxide  of  lead  and  a  powder  sus- 
ceptible of  being  eliminated  after  the  hardening  of  the 
composition. 

668,359.  Electric-battery  Contact.  Arthur  L.  Ste- 
vens, New  York,  N.  Y.  AppHcation  filed  July 
26,   1900. 

The  battery  terminals  of  an  electric  vehicle  are  ar- 
ranged at  the  tower  part  of  the  battery  box,  with  wir*  s 
coupling  the  cell  electrodes  to  each  oiher  and  to  the 
terniiijals.  Universally  movable  lead  contact  plates  are 
sustained  in  opposition  to  the  terminals.  All  of  the  termi- 
L.al  and  lead  contacts  are  accessible  from  ou.side  the 
vehicle  body. 

668,389.  Electric  Switch.  Wlllard  F.  Richards. 
Buffalo,  N.  Y.,  assignor  to  Charles  M.  Gould, 
New  York,  N.  Y.  Application  filed  Novemb^.r 
23,    1899. 

The  base  is  provided  with  an  insulating  pivot  with  con- 
tacts arranged  around  it  A  swiich  lever  mounted  thereon 
is  ccmpcsed  of  a  handle,  switch  b  ades  arranged  side  by 
side,  connecting  bolts,  insulating  washers  separating  the 
hanjile  and  the  blades,  and  insulating  sleeves  surrounding 
the  connecting  bolts. 


NO.  668,315, 
668,426.     Testing    Apparatus    for    Electrl 
Nathan    H.    Suren,    Needham,    Mass 
tion   filed  June  24,   i 


Circuits. 
Applica- 


A  spring-jack  has  a  guiding  plate  and  one  of  its  contact 
plates  connected  in  cne  side  atd  two  contact  r'^t^^  '"  '^'s 
other  side  of  ihe  Ine  normally  held  in  engagement  with 
each  oiher.  A  jack  ping  has  three  contact  plates  adapted 
lo  ergage  the  aforesaid  contact  plates  and  to  separate  the 
two  contact  plates  which  are  nr  rmally  held  in  engagement. 
A  voltmeter  and  an  amperemeter  are  connected  with  the 
contact  plates  on  the  jack  plug. 

668.429.  Synchronizing  System  for  Alternating- 
current  Generators.  Herbert  W.  York,  New 
York,   N.   Y.     Application   filed  June   16,   1899. 

A  motor  and  a  If  ver  of  variable  length  are  interposed 
in  the  valve  mechanism  of  the  engine,  the  length  of  the 
lever  determining  the  throw  of  the  steam  valve.  The  en- 
gine is  thereby  controlled  by  the  motor  controller. 

668.430.  Synchronizing  Apparatus  for  Alternating- 


current  Generators.  Plerbert  W.  York,  New 
York,  N.  Y.     Application  filed  May  11,  1900. 

The  .cut-off  for  the  entines  is  controlled  by  a  slidrng 
block  wiihiu  the  rotker  arm  upi  n  the  rock  shaft.  Circuit- 
coutrollers  are  placed  at  uifferent  points  along  the  paib 
of  the  Sliding  block,  the  circuit-cuntrollers  being  opera- 
tive ly  conuected  with  indicating  devices.  The  sliding 
bloi-k  is  operated  by  a  motor  can  ied  upon  the  rock  shaft, 
which  is  contiolled  from  the  switchboard.     (See  cut.) 

668,431.  Method  of  Synchronizing  Alternating- 
current  Generators.  Herbert  W.  York,  New 
York,  N.  Y.     Application  filed  May  11,  1900. 

The  generators  are  bi ought  to  synchronism  by  means  of 
the  apparatus  described  in  the  [jrcvioiis  pateut,  thd  time  of 
admission  of  the  steam  being  controlled  to  vaiy  the  speed. 

668,438.  Elevator-signal  System.  Martin  H.  Col- 
lom,  Denver,  Colo.  Application  filed  April  9, 
1900. 

In  an  elevator-signal  system  with  an  elevator  door  and 
door  jambs  on  each  floor  of  the  system,  push-pin  -switches 

are  secured  to  the  door  jamb  in  line  with  pu^h-rods  in  the 
doois,  and  arranged  to  stand  normally  m  open  circuit. 
Wires  connect  the  current  supply  with  the  terminals  of 
Ihtse  switches,  and  lights  of  some  one  predetermined 
color  are  in  circuit  with  one  of  the  switches,  and  lights  of 
two  colors  in  circuit  with  the  other  switch,  one  of  tbe  sig- 
nals to  indicate  when  the  door  is  open. 

668,442.  Resistance  Coll.  Arthur  C.  Eastwood, 
Cleveland,  Ohio.  Application  filed  December 
13,    1900. 

A  resistance  coil  is  wound  on  a  lubular  insulator  with  me- 
tallic caps  at  each  end,  and  electrically  connects  the  c^ps. 
There  is  an  insulating  bushing  in  the  tubular  insulator 
and  also  a  metallic  rod,  having  on  it  means  for  clamping 
the  insulator,  the  caps  and  the  bushing  together,  Ih  s 
rod  is  electrically  conuected  to  one  of  the  pUtes,  and  in- 
sulated from  the  other  by  ihe  bushing. 

668,446.  Electric  Light  for  Show  Windows.  Sig 
HIrsh,  New  Haven,  Conn.  Application  filed 
October  10,  1900. 

Electric-light  bulbs  are  arranged  in  openiags  in  a  ceil- 
ing and  surrounded  by  conical  reflectors  whose  lower 
edges  are  flush  with  the  face  of  the  ceiling. 


NO.  66S.430. 

668,453.  Trolley  Head.  Henry  A.  Nettleton,  Man- 
chester, Conn.  Application  filed  December  20, 
1900. 

F-  rked  side  pieces  have  slots  for  the  reception  of  the 
trolley-wheel  axle.  The  trolley-wheel  axle  is  siiptjoried  in 
the  slots  and  bears  a  trolley  wheel.  A  swinging  latch  is 
pivoted  to  the  side  pieces  of  the  trolley  head,  arranged  to 
project  across  the  slots  lo  hold  the  axle  in  position. 

668,517.  Storage-battery  Plate.  John  Hewitt,  Chi- 
cago, 111.,  assignor  to  the  Hewitt- Lindstrom 
Motor  company,  Chicago,  111.  Application  filed 
June  12,    1900. 

A  frame  and  a  sef'es  of  zigzag  slays  extend  from  the  top 
to  the  bottom  of  the  plate,  tue  stays  being  grooved  on 
their  inner  edges.  Transverse  bars  are  formed  integral 
with  the  p  ate  and  extend  across  the  frame  transversely  of 
and  uniting  the  st.ys.  Alternate  bars  are  arranged  on 
opposite  faces  of  the  plaie  and  are  of  less  thickness  than 
ihe  stays. 

668.538.  Trolley  Wheel.  Chauncey  R.  McAdoo, 
Indiana,  Pa.  Application  filed  December  i, 
1900. 

The  trolley  arm  has  its  upper  end  bifurcated  to  form 
two  parnlttl  meinbeis,  betwetn  whirh  the  trolley  wheel  is 
mounted.  One  of  the  members  extends  above  the  per- 
iphery t-f  the  wheel  and  carries  a  shoulder.  The  second 
uii-mber  exteids  above  ttie  wheel  optjosite  to  ihe  fitst 
member  aiid  extends  reaiwardly  beyond  the  periphery  of 
the  wheel.  A  sprii  g-pressed  i^hafi  in  a  vertical  perfora- 
tion in  the  second  member  has  its  upofr  end  bent  lat- 
erally to  lie  against  the  shoulder  of  the  first  member  A 
cord  passed  through  an  tye  in  the  rcirw^-rdly  extending 
portion  of  the  second  member  engages  with  the  laterally 
bent  end  of  the  shnfi  to  move  it  fiom  the  shoulder. 

668.554.  Electrical  Relay  and  Circuit  Albert  M. 
Bullard,  Somerville,  and  Louis  A.  Falk,  Bos- 
ton, Mass.,  assignor  to  the  American  Bell  Tele- 
phone company,  Boston,  Mass.  Application 
filed  December  3,   1900. 

The  relay  comprisfS  an  iron  core  with  an  exciting  coi! 
thirefor  consisui  g  of  front  and  rear  sei  tions  in  series. 
An  armature  of  slight  inertia  in  the  field  of  the  front  coit 
section  is  responsive  to  currents  passing  throueh  the  front 
coil  section  regardless  of  the  condition  of  the  other,  and  a 
second  armature  t  f  greater  inertia  in  the  field  of  both  coil 
sections  is  held  in  its  normal  position  when  currenis  are  . 
passing  through  both  coil  sections,  but  is  responsive  by 
attraction  into  its  working  position,  on  the  passage  of  cur- 
rent through  the  front  coil  section  only. 

668.555.  Resistance  Coil.     Frank  Comminge,  Pitts-  ' 
burg.  Pa.     Application  filed  December  11,  1900. 

The  coil  consists  of  several  cylii  drical  layers  cf  insu- 
latii  g  material,  wi  h  a  condurt'ne  wire  wound  around  each, 
layer  successively,  alternately  from  nne  side  to  the  O'her, 
whereby  the  successive  wrappings  of  the  wire  are  insu- 
lated from  each  other.  The  wildings  terminate  in  attach- 
ing terminals.  The  terminals  extend  through  a  surround- 
ing covering  of  impervious  tubs  tan  ce,  and  an  outer 
coating  of  impervious  substance  is  Idid  over  this  covering. 

668,581.  Trolley  Wheel  and  Bearing.  Orien  P. 
Martin,  Akron,  Ohio.  Application  filed  July 
30.    1900. 

A  divided  harp  is  provided  with  spherical  bearings.  In- 
dividual flanges  are  provided  with  spherical  recesses  on 
their  outer  sides  and  conical  recesses  on  their  inner  sides. 
A  removable  pulley  disk  has  conical  projections. 
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Independent  Telephone  Service  in  Erie , 
Pa,,  and  Vicinity. 

When,  about  three  years  ago.  Mr.  P.  H.  Adams, 
then  a  telephone  contractor,  undertook  the  build- 
ing of  a  600-snbscriber  telephone  exchange  in  Erie, 
Pa.,  for  the  Mutual  Telephone  companj',  it  is  safe 
to  say  that  the  most  sanguine  stockholder  of  this 
new  organization  would  not  have  been  willing  to 
venture  the  prophecy  that  within  three  years 
the  modest  enterprise  would  prove  to  be  the  center 
of  a  telephone  system  controlling  absolutely  21  ex- 
changes and  making  connection  with  hundreds  of 
Independent  exchanges  outside  of  its  own  jurisdic- 
tion. 

Starting  with  this  6oo-drop  equipment  in  the  city 
of  Erie,  the  Mutual  Telephone  company  within  a 
year  increased  this  caoaciiy  to  800  drops,  and  within 
another  year    the  900  mark  was  reached.     When  the 


involved  in  these  two  companies  amounts  to  about 
$525,000. 

The  Mutual  Telephone  company's  exchange  is 
located  in  Erie,  Pa.,  on  East  Ninth  street,  in  the 
brick  building  shown  in  Fig.  2,  page  160,  which, 
singularly  enough,  stands  just  opposite  its  local 
rival,  the  Bell  company.  The  Mutual  company  had 
the  forethought,  in  planning  this  building  exclu- 
sively for  its  telephone  business,  to  secure  property 
in  such  location  that  the  building  when  erected 
would  be  entirely  isolated  from  its  neighbors,  thus 
insuring  not  only  the  maximum  light  and  ventilat- 
ing facilities,  but  a  lessened  fire  risk  as  well. 

The  exchange  proper  (Fig.  i)  is  on  the  second 
floor  of  the  building,  occupying  a  room  30  feet 
square,  and  in  which  the  entire  apparatus  is  con- 
tained, viz. :  The  multiple  switchboard,  the  dis- 
tributing   board,    indicator    racks,    cable    terminals, 


ment  extra  armatures  in  cases  are  hung  directly 
over  the  power  apparatus,  as  an  extraordinary  pre- 
caution against  the  cessation  of  service  for  even  a 
minute.  The  batteries  are  provided,  very  properly, 
with  a  complete  system  of  ventilation  for  carrying 
off  the  gas   during   charging. 

In  order  that  the  reader  may  understand  the 
various  novel  features  of  the  Mutual  Telephone  com- 
pany's system  it  will  be  well  to  study  its  opera- 
tion by  the  effect  of  a  subscriber's  call  into  the 
exchange,  leaving  out,  however,  unnecessary  refer- 
ence to  circuits  and  other  apparatus,  details  of 
which  are  already  familiar  to  the  practical  telephone 
man. 

The  first  thing  that  attracts  the.  attention  of  the 
visitor  as  he  enters  the  exchange  is  the  absence  o£ 
signals  from  the  switchboard.  The  operators  are 
seated  before  solid  banks  of  jacks,  with  the  usual 


FIG.    I.       INDEPENDENT    TELEPHONE    SERVICE    IN   ERIE,    PA.,    AND    VICINITY.  —  GENERAL.    VIEW    OP  EXCHANGE    OF    MUTUAL    TELEPHONE    COMPANY. 


Mutual  Telephone  company  had  brought  its  sub- 
scriber list  up  to  about  500  names,  owing  to  the 
rapidly  increasing  demand  for  Independent  service 
in  Ohio,  Pennsylvania  and  New  York,  with  Erie 
as  a  center,  Mr.  Adams  realized  the  necessity  of 
forming  a  telephone-construction  company  which 
could  build  lines  and  exchanges  to  connect  with  the 
Erie  exchange.  In  other  words,  the  telephone 
situation  became  such  in  this  particular  territory 
that  the  formation  of  the  Union  Telephone  and 
Telegraph  company  for  the  construction  and  the 
operation  of  exchanges  was  a  natural  and  timely 
outcome.  Accordingly,  in  1898,  this  latter  company 
was  organized,  with  Mr.  P.  H.  Adams  at  president. 
These  two  companies,  the  Mutual  Telephone 
company  of  Erie,  the  local  organization,  and  the 
Union  Telephone  and  Telegraph  company,  the  tele- 
phone-construction company,  to-day  operate  in  har- 
mony in  all  matters  pertaining  to  the  introduction 
of  their  system  into  New  York,  Pennsylvania  and 
Ohio;  in  fact,  the  officers  and  stockholders  of  these 
two  organizations  are  practically  the  same  body  of 
Erie  business  men,  and  the  total  amount  of  capital 


auxiliary  switchboard,  long-distance  switchboard, 
chief  operator's  desk,  testing  operator's  table  and 
intermediate  connection  board.  Referring  to  Fig.  3, 
the  arrangement  of  the  apparatus  in  the  room  is 
shown  in  section.  Detail  views  are  given  in  Figs. 
4.  5  and  6.  The  first  of  these  shows  the  cable  termi- 
nals with  a  back  view  of  the  distributing  board  and 
indicator  racks.  Next  comes  (Fig.  5)  the  view  of 
the  front  portion  of  the  distributing  board,  indi- 
cator racks  and  testing  operator's  table,  and  back 
view  of  the  multiple  switchboard.  A  detail  view, 
of  the  auxiliary  switchboard  is  shown  in  Fig.  6. 

Inspection  of  Fig.  i  reveals  to  the  left,  in  the 
far  corner  of  the  room,  a  small  door.  This  door 
opens  into  what  might  properly  be  called  the  power 
room  of  the  exchange.  In  this  little  apartment, 
compactly  arranged,  as  shown  in  Fig.  8,  are  the 
battery  of  Chloride  storage  cells,  360  ampere-hour 
capacity,  and  the  motor-dynamo  for  charging  the 
batteries  from  the  local  lighting  circuits,  and  two 
motor-generators  for  signaling  purposes,  and  also 
the  fine  marble  switchboard  shown  to  the  left  in 
the    picture    (Fig.    7).     In    addition    to   this    equip- 


plugs,  cords,  keys  and  clearing-out  drops,  but  with 
no  line  signals  immediately  in  front  of  them,  and 
for  a  moment  one  is  puzzled  to  know  how  the  calls 
are  received. 

Following  the  glance  of  the  operator  at  work,  the 
visitor  notices  a  large  board  at  the  opposite  side  of 
the  room,  within  plain  view  of  all  the  17  operators, 
studded  with  red  and  white  numbers;  and  he  sees 
that  the  white  numbers  show  for  just  a  second,  then 
suddenly  turn  to  red,  and  that  red  numbers  fre- 
quently "go  out."  Following  a  subscriber's  call  as  it 
comes  into  the  exchange,  it  is  seen  that  all  this 
automatic  appearing,  changing  and  disappearing  of 
numbers  on  the  board  is  not  a  stock-quotation  de- 
vice, but  in  reality  pertains  to  the  drop-frame  of 
the  exchange,  which  extends  upward  to  the  ceiling, 
and  on  which  is  shown,  not  only  "in  calls,"  but 
a  novel  "busy"  signal  as  well.  The  switchboard 
(multiple)  proper,  before  which  the  operators  afe 
seated,  and  the  drop-rack  or  frame  referred  to 
above  are,  however,  separate  pieces  of  apparatus. 
The  Varley  duplex  magnet  coils  are  used  in  the  ex- 
change  of  the   Mutual   Telephone  company  and,   in 


i6o 

fact,  generally  throughout  the  system  of  the  Union 
Telephone  and  Telegraph  company. 

The  modus  operandi  is  this:  A  call  is  indicated 
on  the  drop-frame  by  the  showing  of  a  white  num- 
ber. The  operator  on  whose  section  the  call  comes 
in,  but  who  is  seated  before  the  multiple  board,  is 
immediately  notified  of  the  fact  by  the  lighting  of 
a  pilot  lamp  on  the  multiple  board  before  her.     She 
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use  on  multiple  boards.  When  a  connection  is 
taken  down,  the  numbers  disappear  entirely,  and 
the  drops  are  ready  for  another  call. 

In  other  multiple  switchboards  it  is  possible  to 
answer  calls  only  from  the  operator's  section  on 
which  they  come  in,  so  that  a  sudden  heavy  demand 
on  any  operator  from  a  number  of  her  subscribers 
at  one  tiine  must  necessarily  cause  delay,  until  she 
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from  early  boyhood  and  extends  over  a  period  of 
20  years.  His  association  as  superintendent  for  Mr. 
P.  H.  Adams  dates  from  1897,  when  he  began  work 
upon  the  system  of  the  Union  Telephone  and  Tele- 
graph coinpany.  Mr.  Paca  is  a  native  of  Baltimore, 
Md.,  and  is  a  great-great-grandson  of  William  Paca, 
one  of  the  signers  of  the  Declaration  of  Independence. 
Mr.  Paca  was  educated  and  married  in  his  native 
city,  and  soon  after  leaving  school  engaged  in  the 
telephone  business  as  an  electrician,  serving  the  Bell 
Telephone  company  in  that  capacity  for  12  years. 
He  has  made  a  thorough  practical  study  of  the  busi- 
ness   in  all  its  phases. 

Proper   credit   should   also   be   given   to    Manager 
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sees  the  number  on  the  rack,  and  plugs  in  on  the 
corresponding  jack  on  the  multiple  board  to  an- 
swer. This  act  not  only  extinguishes  the  pilot  lamp 
on  the  multiple  board,  but  changes  the  color  of  the 
drop  on  the  rack  to  red ;  likewise  the  act  of  plug- 
ging in  on  the  multiple  board,  on  the  line  called  for, 
causes  that  number  to  show  red  on  the  rack. 
In  the  showing  of  the  red  numbers  lies  the  "busy" 
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FIG.    2.       INDEPENDENT  TELEPHONE  SERVICE  IN    ERIE,  PA., 

AND   VICINITY.  —  MUTUAL   COMPANY'S 

BUILDING    IN    ERIE. 

signal,  which  is  visual.  All  numbers  showing  red 
indicate  "line  in  use,"  and  the  first  care  of  the 
operator  when  a  number  is  called  for  is  to  notice 
if  that  number  shows  red.  Thus  a  quick  glance  of 
the  eye  is  the  only  motion  required  on  the  part  of 
the  operator  to  make  the  "busy  test"  in  place  of 
the  usual  and  more  laborious  motion  of  the  hand 
required  by  the  "click"  busy  signal  now  in  general 


can  serve  them  all.  Any  such  contingency  is  pro- 
vided against  in  this  exchange  by  the  altogether 
novel  feature  of  an  auxiliary  switchboard  (Fig.  6), 
at  which  are  seated  two  monitors,  whose  duty  it  is 
to  help  operators  who  cannot  give  immediate  atten- 
tion to  all  their  calls,  as  well  as  to  keep  a  super- 
vision over  the  operators  at  the  board.  This  aux- 
iliary board  contains  multiples  of  all  the  lines  in 
the  exchange,  and  it  is  only  by  means  of  this  valua- 
ble adjunct  that  it  is  possible  to  give  immediate 
service.  This  auxiliary  board  is  also  used  at  night, 
when  one  operator  can,  without  changing  position, 
take  care  of  all  the  business  of  the  exchange.  The 
Mutual  Telephone  company  is  using  the  magneto 
call,  but  its  switchboard  system  is  equally  adapted 
to   common   battery   for   signaling. 

A  map  of  the  lines  of  the  Union  Telephone  and 
Telegraph  company  is  given  above.  Several  of  the 
exchanges  of  this  company  are  shown  in  the  group 
illustration   (Fig.  9). 

In  view  of  the  fact  that  the  exchange  of  the 
Mutual  Telephone  company  in  Erie,  and  all  the  21 
exchanges  of  the  Union  Telephone  and  Telegragh 
company,  with  S'vitchboards,  auxiliary  switchboards 
and  drop  racks,  to  say  nothing  of  the  900  miles  of 
overhead  and  three  miles  of  underground  work  in 
Erie,  subscriber's  apparatus  and  other  details — in 
fact,  practically  all  the  details  of  this  large  system — 
were  designed,  constructed  and  worked  into  their 
present  efficient  condition  without  the  assistance  of 
any  telephone  manufacturer,  it  is  proper  to  say 
something  of  the  man,  Mr.  William  S.  Paca,  super- 
intendent of  construction  of  the  Union  Telephone 
and  Telegraph  company,  who  brought  the  entire 
system  into  its  present  state  of  high  efficiency.  The 
auxiliary-board  feature  of  the  system  is  Mr.  Paca's 
invention,  and  patents  on  it  are  now  pending. 

Mr.  Paca's  experience  in  the  telephone  field  dates 


John  Z.  Miller  for  his  valuable  invention  of  the 
multiple-switchboard  system  in  use  by  the  Mutual 
Telephone  company.  This  exchange  system,  as  will 
be  seen  from  above  description,  is  a  valuable  ad- 
junct in  the  Mutual  Telephone  company's  system. 
Mr.  Miller  has  likewise  made  a  name  for  himself 
in  Erie  through  his  diplomatic  handling  of  the  Mu- 
tual Telephone  company's  local  business,  and  the 
rapid  advance  of  the  Mutual  company's  service  to 
a  point  where  the  books  show  as  many  as  1,400  Erie 
subscribers  speaks  well  for  his  executive  ability  in 
a  trying  position. 

The  officers  of  the  Mutual  Telephone  company 
are:  President,  W.  B.  Trask;  secretary  and  treas- 
urer, George  Burton;  manager  and  superintendent, 
John  Z.  Miller.  The  officers  of  the  Union  Tele- 
phone and  Telegraph  company  are:  President,  W. 
B.  Trask;  general  manager,  P.  H.  Adams;  super- 
intendent of  construction,  W.  S.  Paca ;  secretary  and 
treasurer,  James  Russell.  The  gentlemen  named 
are  also  interested  in  the  Union  Switchboard  com- 
pany,  organized  to  build  the  apparatus   described. 
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Illinois  Electric  Vehicle  Transportation 
Company  to  Be  Dissolved. 

At  a  meeting  of  tlie  board  of  directors  of  tlie 
Illinois  Electric  Vehicle  Transportation  company, 
operating  in  Chicago,  held  on  February  23d,  it  was 
deemed  advisable  and  for  the  benefit  of  the  cor- 
poration that  it  should  be  promptly  dissolved.  A 
special  meeting  of  the  stockholders  of  the  company 
will  be  held  in  Jersey  City,  N.  J.,  on  April  4th.  to 
take  action  on   the  resolutions  passed  by  the  board 


FIG.  5.       INDEPENDENT    TELEPHONE  SERVICE  IN  ERIE,   PA  , 
AND    VICINITY. — TESTING     TABLE     IN 
*    MUTUAL     EXCHANGE. 

of   directors.     In   a  notice  to   the  stockholders  the 
following  facts  are  mentioned : 

The  Illinois  Electric  Vehicle  Transportation  com- 
cany  was  organized  on  May  5.  1899,  under  the 
laws  of  New  Jersey,  with  an  authorized  capital 
stock  of  $25,000,000,  to  be  represented  by  250,000 
shares  of  $100  each.  On  April  5.  1900,  this  stock 
was  reduced  to  $2,500,000,  divided  into  250,006 
shares  of  the  par  value  of  $10  each.  A  total  of 
?793-700  has  been  paid  in  on  the  stock.  The  com- 
pany   began    actual    business    about    September    13, 


FIG.    6.       INDEPENDENT  TELEPHONE  SERN-ICE  IN  ERIE,   PA  , 

AND     VICINITY. AUXILIARY     SWITCHBOARD     IN 

MUTUAL    company's    EXCHANGE. 

I  £99.  There  had  been  expended  up  to  February 
1st  for  vehicles,  machinery,  apparatus,  materials, 
>upplies,  utensils,  fixtures,  labor,  etc.,  approximately 
?tJ43,5S8.42.  The  gross  income  of  the  busines:^  to 
February  1st  was  $137,106.90;  the  total  expenses 
of  operating  and  conducting  the  business  were  $265,- 
^5-37,  thus  showing  a  loss  of  $128,778.47,  with  ad- 
ditional loss  in  depreciation  of  vehicles  and  station 
equipments-  There  was  cash  on  hand,  on  February 
1st.  $205,458.13.  and  the  company  now  owns  109  ve- 
hicles. The  company  is  the  lessee  of  its  main 
station  at  171  Michigan  avenue  and  of  two  sub- 
stations. 

The  concluding  sentences  of  the  notice,  which  is 
signed  bj'  President  Samuel  Insull  and  Secretary 
Clement  B.  Rockhill,  are  as  follows :  "Your  board 
is  of  the  opinion  that  owing  to  the  local  conditions 
and  the  consequent  high  cost  of  maintenance  the 
vehicles  now  owned  by  the  company  cannot  be  op- 
erated in  the  city  of  Chicago  on  a  profitable  basis. 


Your  board  is  therefore  of  opinion  that  it  would  be 
advantageous  to  this  company  and  its  stockholders 
i  f  this  company,  in  manner  provided  by  law ,  be 
dissolved  as  soon  as  possible  and  its  assets  con- 
verted promptly  into  cash,  the  same  to  be  dis- 
tributed ratably  among  its  stockholders.  Your 
board  has  procured  the  consent  of  the  Electric  Ve- 
hicle company  to  a  cancellation  of  the  contract  be- 
tween that  company  and  this  company,  together 
with  the  settlement  of  all  existing  claims  as  between 
the  two  companies,  and  an  exchange  of  mutual  re- 
leases, such  cancellation  of  contract  to  be  subject 
to  approval  of  the  stockholders  of  this  company." 

In  referring  to  the  plans  for  liquidation  of  the 
company  the  New  York  Times  says :  "The  directors 
have  already  approved  the  plan,  and  it  remains  only 
to  have  it  ratified  by  the  stockholders,  a  majority 
of  whom  have  already  expressed  their  assent.  It 
is  positively  stated  that  the  quick  assets  of  the 
company  will  be  sufficient  to  pay  $2  a  share,  and 
in    addition  a    further    dividend   in   liquidation    may 


A  new  departure  has  been  determined  upon  in 
the  matter  of  papers  presented  to  the  meeting. 
They  are  to  be  printed  and  advance  copies  sent  to 
the  members.  They  will  be  read  at  the  meeting 
by  title  only.  The  president  was  authorized  to 
select  a  speaker  to  open  the  discussion  on  each 
paper,  and  30  minutes  will  be  given  to  the  consid- 
eration of  each  paper.  The  following  topics  were 
selected,  upon  which  papers  are  to  be  presented : 
"Street  Railways ;  A  Review  of  the  Past  and  a 
Forecast  of  the  Future;"  "The  adoption  of  Elec- 
tric Signals  on  Suburban  and  Interurban  Railways, 
Single  or  Double-track,  and  Their  Economy  of  Op- 
eration;" "The  Value  of  Storage  Batteries  as  Aux- 
iliaries to  Power  Plants;"  "The  Public,  the  Oper- 
ator and  the  Company ;"  'The  Best  Manner  and 
Mode  of  Conducting  the  Return  Circuit  to  the 
Power  House;"  'The  American  Street  Railway 
Association — The  Purposes  of  Its  Organization  and 
the  Benefits  Accruing  to  Investors  in,  and  Oper- 
ators of.  Street-railway  Properties  by  Membership 
Therein;"  "The  Economies  Resulting  from  the  Use 
of  Four  Motors  Instead  of  Two  on  Double-motor 
Equipments;"  "The  Best  Form  of  Car  for  City 
Service — A  Cnn-^iderniinn   of  the  Various  Types  of 


Fig.  7.     Power  Generators  and  Switchboard. 
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he  paid.  In  all  the  amount  may  be  brought  up  to 
$3  or  $4  a  share."  -On  the  New  York  market,  on 
]\Iarch  2d,  $1  a  share  was  asked  for  the  stock 
of  the  company  and  87%  cents  was  bid. 


American   Street   Railway  Association. 

The  executive  committee  of  the  American  Street 
Railway  association  met  at  the  Murray  Hill  Hotel, 
New  York  city,  on  February  28th,  to  make  arrange- 
ments for  the  twentieth  annual  meeting  of  the  asso- 
ciation, which  will  be  held  in  New  York  city.  The 
following  -  named  members 
were  present:  President  Wal- 
ton H.  Holmes,  Kansas  City; 
H.  H.  Vreeland.  New  York; 
N.  H.  Heft,  Meriden;  John 
B.  McClary,  Birmingham, 
Ala.;  Frank  L.  Fuller,  Phila- 
delphia :  G.  W.  Baumhoft".  St. 
Louis ;  John  R.  Graham,  Bos- 
ton, and  T.  C.  Penington,  Chi- 
cago. It  was  decided  to  hold 
ihe    meeting    on    Wednesday, 


Fig.  8.     Storage  Battery. 
AND    VICINITY. MUTUAL    COMPANY'S    EXCHANGE. 

Cars  as  to  Size  of  Car  and  Arrangement  of  Seats, 
Including  the  Best  Types  of  Brakes  and  Wheels;" 
"Practical  Results  Obtained  from  Three-phase 
Transmission  and  Rotary  Transformers  or  Motor- 
generators  in  Transmitting  Power  on  Railway 
Lines;"  "Relations  of  Interurban  and  City  Rail- 
ways ;"  "The  Modern  Power  House,  Including  the 
Use  of  Cooling  Towers  for  Condensing  Purposes." 
The  admission  fee  will  be  waived  in  the  case  of 
any  company  becoming  a  member  of  the  association 
prior  to  October  ist  next,  provided  the  annual  dues 
lo  October  next  be  paid  at  the  time  the  application 
for  membership  is  made. 

The  president  appointed  the 
following-named  gentlemen  as 
a  committee  of  five  on  stand- 
ardizing of  street-railway 
equipment :  J.  R.  Graham, 
Boston:  N.  H.  Heft,  Meriden; 
F.  G.  Jones,  Memphis;  W.  J. 
Hield,  Minneapolis,  and  C.  F. 
Plolmes,  Kansas  City.  The 
committee  was  authorized  to  in- 
cur an  expenditure  not  to  ex- 
ceed $1,000.  The  president  also 
appointed  the  following-named 


Bxcbange  at  Olean,  N,  Y. 


Exchange  at  Sharon,  Pa 


FIG.    9.       INDEPENDENT    TELEPHONE 

Thursday  and  Friday,  October  9th,  loth  and  nth. 
There  will  be  two  sessions  of  the  convention  on 
each  of  the  first  two  days,  and  the  last  day  will 
be  set  aside  for  the  inspection  of  exhibits.  The 
banquet  will  be  held  in  the  evening  of  the  last  day, 
when  the  newly  elected  officers  will   be  installed. 

The  Aladison  Square  Garden  has  been  leased  from 
October  6th  to  13th,  and  it  is  expected  that  the 
exhibit  of  street-railway  appliances  will  be  on  a 
very  large  scale.  The  meetintrs  of  ttie  association 
will  be  held  in  the  same  building.  Provision  has 
also  been  made  for  the  meetings  at  the  same  time 
of  the  Street  Railway  Accountants'  association  of 
.'\merica.  The  usual  charge  of  10  cents  a  square 
foot  for  soace  in  the  exhibit  hall  will  be  made. 


Exchange  at  Middlesex,  Pa. 
SERVICE    IN    ERIE,     PA.,    AND    VICINITY. 

gentlemen  as  a  committee  of  three  to  report  at  the 
next  convention  on  the  subject  of  transporting  the 
mails  and  mail  carriers  on  street-railway  cars ;  C.  S. 
Sergeant,  Boston;  C.  L.  Rossiter,  Brooklyn;  J.  B. 
Parsons.  Philadelphia.  It  is  confidently  expected  that 
the  forthcoming  meeting  will  be  more  largely  at- 
tended and  of  greater  value  from  a  practical  stand- 
point than  anv  that  has  been  held.  The  executive 
committee  was  most  pleasantly  entertained  by  Pres- 
ident Vreeland  of  the  Metropolitan  Street  Rail- 
v.-ay  company  during  the  stay  of  its  members  in 
the    city.  .^ 

The  city  of  Rockwood,   Tenn..   has  voted  $20,000 
bonds  for  a  waterworks  and  lighting  plant. 
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The  Construction  and    Use   of  Graph- 
ical Tables. 

By    M.    J.    ElCHHORN. 

The  subject  of  graphical  tables,  or,  more  gen- 
erally speaking,  the  representation  of  numbers  by 
means  of  lines  or  figures,  is  one  that  has  occupied 
mathematicians,  as  well  as  practical  men  in  other 
branches,  for  centuries.  It  is  not,  however,  until 
the  end  of  the  seventeenth  century  that  we  find 
the  first  example  of  a  graphical  table,  in  the  mod- 
ern sense  of  the  word,  the  so-called  Gunther's 
logarithmic  scale.  The  fundamental  importance  of 
this  great  step  in  advance  has  hardly  yet  been 
realized,  notwithstanding  the  lapse  of  time  and  the 
many  forms  under  which  nowadays  such  scales, 
commonly  called  slide  rules,  can  be  obtained.  The 
most  important  forms  are  the  Fuller  and  Thacher 
calculators  and  Sexton's  omnimeter.  besides  the 
ordinary  short  rules.  Dumesnil,  in  Paris,  issued  in 
1894  a  magnified  edition  of  Gunther's  scale,  and 
this  is  a  striking  instance  of  the  superiority  of 
graphical  representation  for  certain  purposes. 
Dumesnil's  scale  is  20  meters,  or  about  65  feet  long. 
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FIG.      I.       THE     CONSTRUCTION      AND     USE      OF     GRAPHICAL 
TABLES. 

divided  in  So  pieces,  which  are  placed  side  by 
side,  and  occupying  only  four  pages.  It  is  equiva- 
lent to  an  ordinary  five-place  logarithm  table 
occupying  30  pages.  One  of  the  earliest  attempts 
to  convert  Gunther's  scale  into  a  graphical  table 
of  multiplication  was  made  by  Lalanne,  with 
his  abacus,  issued  in  this  country  by  Captain 
Bixby,  United  States  Engineers,  and  consisting  of 
three  systems  of  straight  lines  arranged  logarith- 
mically. This  is  now  commonly  called  logarithmic 
cross-section  paper,  and  has  been  found  very  use- 
ful in  calculations  i.nvolving  fractional  powers  of 
quantities,  especially  in  thermo-dynamical  problems. 
Hermann  issued,  1867,  in  his  "Graphisches  Einmal- 
eins,"  a  modification  of  this  table. 

One  disadvantage  of  these  devices,  and  all  simi- 
lar graphical  tables  with  closely  ruled  straight  and 
curved  lines,  is  the  difficulty  of  visual  interpolation 
between  lines    and  the  further  difficulty  of  follow- 


problem  under  particular  given  conditions.  If 
these  conditions  undergo  any  important  change,  the 
whole  diagram  must  be  drawn  over  again.  Not 
so  with  the  graphical  table.  The  aim  of  this  method 
is  to  offer  at  once  all  possible  solutions  of  a 
whole  class  of  problems.  Take,  for  instance,  the 
Lalanne-Bixby  abacus,  which  not  only  gives  all 
products,  but  also  third  and  fifth  powers  and  roots, 
areas  of  circles,  volumes  of  spheres,  etc.,  with  an 
approximation  limited  only  by  the  length  of  the 
scales. 

This  limitation   of  the   degree   of  approximation 
is    perhaps    the    most    serious    objection    to    this 
^ cL ; 
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FIG.    2.       THE      CONSTRUCTION      AND      USE      OF     GRAPHICAL 
TABLES. 

type  of  graphical  tables,  which  we  may  call  the 
Cartesian  type,  as  the  starting  point  can  be  con- 
sidered as  the  geometrical  representation  of  a 
function  y  =  f  (x)  in  Cartesian  co-ordinates.  For 
a  function  pf  two  variables  z  ^  f  (x,  y)  this 
strict  geometric  representation  would  lead  to  solv- 
ing problems  by  the  help  of  a  surface  in  three 
dimensions,  but  this  is,  of  course,  avoided  by  taking 
successive  sections  at  different  points  of  the  2  axis. 
The  prominent  feature,  however,  of  these  Cartesian 
abaci,  which  lately  have  become  very  frequently 
emplo3'ed  in  technical  literature,  is  that  the  solution 
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FIG.      3.       THE   CONSTRUCTION     AND     USE     OF    GRAPHICAL 
TABLES. — SYSTEM    FOR    FINDING    RIGHT- 
ANGLED   TRIANGLES. 

of  a  problem  involving  two  or  three  variables  is 
represented  by  a  point  in  a  plane  of  Cartesian  co- 
ordinates. The  relative  position  of  this  point  to 
a  third  system  of  straight  lines  or  curves  deter- 
mines the  numerical  value  of  a  particular  solution. 
Consequently,  this  type  is  limited  to  a  certain 
area,  generally  a  rectangle,  and  the  length  of  the 
sides  of  this  rectangle  absolutely  limits  the  ap- 
proximation.    For  instance,    the   Bixby    abacus,   as 


come  in  the  most  ingenious  manner  by  Maurice 
D'Ocagne,  who  is,  in  fact,  the  creator  of  the  new 
science  of  nomography.  He  has  given  this  name 
to  the  science  of  constructing  graphical  tables  for 
every  purpose,  and  has  done  some  very  remarkable 
work  in  developing  the  underlying  principles. 

The  fundamental  improvement  made  by  D'Ocagne 
is  his  system  of  alined  points,  and  the  central  idea 
is  the  exchange  of  systems  of  numbered  lines,  as 
in  the  Lalanne  abacus,  for  systems  of  numbered 
points,  which  may  be  arranged  in  straight  or 
curved  lines  in  a  plane  in  various  ways.  The  solu- 
tion of  a  particular  problem  is  represented  by  a 
straight  line,  instead  of  a  point,  and  the  intersection 
of  this  moveable  line  with  the  once-and-for-all 
graduated  straight  or  curved  lines  gives  the  par- 
ticular solution,  by  visual  interpolation  between 
points. 

The    simplest   case    is    when    the    equation  to   be 
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FIG.   4.   THE  CONSTRUCTION  AND  USE  OF  GRAPHICAL 
TABLES 

■  graphically  represented  contains  only  two  variables. 
A  familiar  instance  is  a  thermometer  with  double 
graduations  in  Centigrade  and  Fahrenheit  degrees 
Such  a  graduation  can  be  considered  as  the  abacus 
for  the  equation 

C  =  ^  (F  -  32) 

where    C    is    degrees    Centigrade     and     F  degrees 
Fahrenheit. 

The  approximation  obtained  is  limited  only  by 
the  length  of  the  scales  and  can  always  be  made 
as  close  as  required.  The  equations  of  the  form 
y  =  ax  -|-  b  require  the  juxtaposition  of  two  regu- 
lar scales,  where  the  distance  between  the  zero 
point  is  equal  to  b.  Any  formula  y  ^  f  (x)  can  be 
solved  by  a  graphical  table  of  this  form,  and  either 
the  X  or  the  y  scale  can  be  made  regular.  In  the 
case  y  ^  ax",  it  is,  of  course,  more  convenient 
to  make  them  both  logarithmic  scales,  one  n  times 
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ing  one  particular  line  among  a  number  of  others 
to  the  edge  of  the  table,  where  the  numerical  result 
is  read  off. 

In  defining  the  terms  graphical  table  and  graph- 
ical calculation,  we  must  exclude  the  grapho- 
statical  method.  This  latter  very  useful  tool  of  the 
engineer  has  for  its  object  the  solution  of  a  single 


published,  is  liVi  inches  square,  and  gives  an  av- 
erage approximation  of  only  one  in  500.  For  com- 
parison, we  may  mention  that  the  ordinary  lo-inch 
slide  rule  gives  an  approximation  of  one  in  620, 
Sexton's  four-place  omnimeter,  one  in  10,000,  and 
Thacher's,  one  in  60,000. 
The  difficulties  above  mentioned  have  been  over- 


as    long  as   the   other.     Taking  logarithms   on  both 
sides: 

log.  y  =  log.  a  -{-  n   log.   x. 
This    shows   that   the  distance   between   the  points 
marked  i  is  equal  fo  log.  a. 

It  is  very  interesting  to  compare  the   Cartesian 
abacus  with  the  corresponding  one  composed  of  two 
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scales.  In  Fig.  I  is  shown  a  curve  which  represents  the 
relation  between  the  vacuum  in  an  exhaust  pipe  from 
a  steam  engine  and  the  theoretical  temperature  of 
steam.  This  curve  is,  of  course,  entirely  empirical 
and  obtained  from  steam  tables.  The  middle  scale  in 
Fig.  7  shows  the  same  empirical  function  plotted  so 
that  the  vacuum  scale  becomes  regular.  In  order  to 
find  the  temperature  corresponding  to  a  certain 
vacuum  on  the  first  diagram,  it  is  necessary  to 
follow  the  vertical  line  from  the  vacuum  to  the 
point  where  it  intersects  the  curve,  and  the  hori- 
zontal line  going  through  the  same  point  deter- 
mines on  the  left-hand  scale  the  desired  tempera- 
ture. On  the  middle  scale  of  Fig.  7  the  result  can 
be  read  off  far  more  accurately  and  directly.  Any 
empirical  table  can,  to  great  advantage,  be  plotted 
in  this  form,  as,  for  instance,  a  steam  table  or  a 
series  of  test  results.  The  advantage  depends 
largely  on  the  superiority  of  visual  interpolation 
over  arithmetical. 

When  we  come  to  the  question  of  three  vari- 
ables, the  advantage  of  the  graphical  table  becomes 
still  more  pronounced,  and  in  problems  involving 
four  variables,  airy  system  of  numerical  tables  is 
almost  out  of  the  question. 

The  most  common  case  of  three  variables  is 
z  =  -xy,  or,  in  other  words,  the  common  multipli- 
cation table.  This  is  of  importance,  particularly  in 
such  cases  where  the  variables  are  comprised  within 
ven^  narrow  limits  for  special  cases  in  practical 
work.  An3-  problem  of  this  nature  can  be  solved 
by  the  system  of  alined  points,   on  parallel  scales. 

Referring  to  Fig.  2,  we  see  that  in  this  type    we 

/  33       ■ 


nine  egual  parts,  which  are  then  superposed.  In 
order  to  combine  any  of  the  upper  with  any  of 
the  lower  scales,  it  is  necessary  to  duplicate  the 
middle  scale,  as  shown,  so  that  the  result  is  al- 
ways read  on  a  scale  which  is  exactly  in  the  center 
between  the  sections  of  the  upper  and  lower  scales 
on  which  the  given  values  of  the  sides  are  located. 

A  modification  of  this  abacus,  shown  in  Fig.  5,  is 
of  considerable  interest,  as  it  expresses  the  well- 
known  relation  of  reactance,  impedance  and  re- 
sistance. The  reactance  or  inductive  resistance  is 
in  quadrature  to  the  energy  resistance  and  the  re- 
sulting impedance  forms  the  hypotenuse.  The  up- 
per scale  is  graduated  for  reactance,  but  has  a 
secondary  graduation,  giving  directly  the  values 
corresponding  to  different  numbers  on  the  Brown 
&  Sharpe  gauge  for  different  commercial  frequen- 
cies as  given  by  the  General  Electric  company.  The 
lower  scale  has  also  a  secondary  graduation  giving 
the  number  on  the  Brown  &  Sharpe  gauge  corre- 
sponding to  the  resistance.  The  use  of  such  a  table 
is  enhanced  by  the  fact  that  any  of  these  three 
quantities   can   be   taken  as    the    unknown. 

In  Fig.  6  is  represented  the  conversion  of  a 
graphical  table  given  in  Maurice  A.  Oudin's  book 
on  "Standard  Polyphase  Apparatus."  It  gives  the 
size  of  wire  required  for  a  three-phase  power  trans- 
mission, five  miles  long  and  with  a  line  loss  of  10 
per  cent,  of  the  power  delivered.  The  gradua- 
tion on  the  upper  scale  is  proportional  to  log.  A 
according  to  the  formula 

log.  A  +  2  log.  Z  =  K  +  log.  W 
wdiere   K  represents    a    constant.     The  geometrical 
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X  =  weight  of  condensingwater  in  pounds  per  hour. 

Q  =  weight  of  steam  in  pounds  per  hour. 

r  :=  heat   of  vaporization   in    British    thermal    units 

per   pound. 

■a     ,            .                                              T  -f- t 
s  =  specmc   heat  of  v/ater   at  temperature    

^   =:  theoretical   temperature  of  steam. 

T  =  temperature   of  discharge  or  hot-well  w^ter. 

t  =  temperature   of  injection  water. 

V  =  vacuum   in    inches    of   mercury    column. 

This  formula  applies,  of  course,  only  to  jet  con- 
densers. The  number  of  variables  is  really  only 
five,  as  mentioned,  V,  X,  Q,  T,  t,  because  r  and  » 
can  be  considered  as  empirical  functions  of  V,  and 

T  +  t 
s  as  a  function  of  — - — 

To  use  the  scale,  the  first  step  is  to  find  »  on  the 
middle   scale   opposite   the   desired  vacuum;   then, 

T-t-t 
forming*  —  T,  T  —  t,  and — - — ,  and  using  the  first 

and  last  on  the  second  and  first  scale,  the  heat 
from  the  condensed  steam  is  read  on  the  third 
scale.  This  has  a  logarithmic  graduation  on  one 
side  and  a  regular  graduation  on  the  other,  both 
of  the  same  range,  and  the  result  just  found  is  trans- 
ferred to  the  regular  scale  and  connected  by  a 
straight  line  to  the  vacuum  on  the  fifth  scale. 
The  total  heat  to  be  dissipated  is  then  read  on  the 
fourth  scale  and  noted  down.  The  dotted  lines 
across  the  figure  indicate  the  course  in  solving-  a 

T  + t 
particular  example.    — - —  on  scale  No.  6  is  then 

connected  with  T — t  on  scale  No.  7,  and  the  total 
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FIG     7.       THE   CONSTRUCTION    AND    USE   OF   GRAPHICAL   TABLES. — AMOUNT   OF   CONDENSING   WATER   FOR   STEAM   ENGINES. 


can,   from     the    triangles     (C  D  O),    (E  F  O)     and 
(ABO),    establish  the   following   proportions: 
X  b  a  X 


c  +  y         y 
j  xy  ^  be  -r  by 
(  ac  -7-  ay  =  ex  -{ 
be 

y  =  - 


dx  -r  xy  (■ 


y  (x  —  b)  ^  be  ; 


;  — b 

Substituting  this  value  in  the  second  equation, 
get,   after   reduction, 

ac  -|-  bd  1  c  .        J     __       a  -r  b 


If  c  = 


:d,   x  =  - 


c-f  d 

The  graduated  scales  are  represented  by  (AG), 
(EH)  and  (CI).  The  line  (BD)  is  movable,  and 
preferably  drawn  on  a  sheet  of  transparent  cel- 
luloid. Those  variables  w-hich  are  most  often  given 
are  placed  on  the  outer  scales,  and  the  result  read 
at    (F). 

If  the  original  equation  is  z  =  f  (x,  y),  the  neces- 
sary condition  for  representation  under  this  form 

F  (x)  4-  F  (y)  =  F  [f  (X,  y)  ]  =  F  (z). 
This    can   be   seen    from    the    geometrical    formula 
a-|-b=2x.     Ifa  =  F,(x).  b  =  F  (y)  and  x  = 
^iF(z). 

In  Fig.  3  is  shown  a  graphical  table  of  this  kind, 
which  gives  immediately  all  possible  combinations 
of  the  three  sides  in  a  right-angled  triangle.  The 
identity  on  which  it  is  based  is  the  following: 

(x)=  -f  b'Y  =  (V  x=  -f  r)--. 

The  function  F  corresponds  to  the  second  power, 
and  the  equation  solved  is  z  =  V  x*  -^  y°. 

Fig.  4  shows  an  elaboration  of  this  abacus, 
whereby  the  scales  can  be  made  of  considerable 
length  and  a  close  approximation  obtained  within 
a  small  area.  The  method  consists  in  dividing  the 
total   length   of   the    upper   and   lower   scales   into 


purpose  of  this  constant  is  to  displace  the  central 
scale  longitudinally  with  reference  to  the  others. 
The  upper  scale  also  has  a  secondary  graduation 
showing  the  number  on  Brown  &  Sharpe  gauge. 
This  latter  is,  of  course,  the  one  which  will  be  used 
principally.  The  middle  scale  gives  the  different 
voltages  and  power  factors  and  the  lower  the  power 
delivered,  expressed  both  in  kilowatts  and  horse- 
power. The  formula  used  for  constructing  this 
abacus  is 

.        2160   U   W 

A  = 

2  F  E=  F= 

in  which  A  is  the  area  of  wire  expressed  in  cir- 
cular mils,  D  is  the  distance  of  transmission  in 
feet,  W  is  the  power  delivered  at  consumer's  end 
in  watts,  P  is  the  percentage  of  power  delivered, 
which  is  lost  in  the  line.  E  is  the  voltage  and  F  is 
the  power  factor.  In  this  shape  the  formula  in- 
volves six  variables  and  would  require  a  some- 
what complicated  abacus,  but  by  making  D  and  P 
constant  and  putting  Z  =  EF,  it  is  reduced  to  the 

W 
simpler  form,  A  =  2,851,200  2r'    This  results  in  a 

practical  table,  because  neither  E  nor  F  varies  con- 
tinuously. 

In  Fig.  7  is  shown  a  graphical  table  involving 
five  variables,  in  which  the  result  is  found  by  the 
method  of  step-b3^-step  solution.  On  account  of 
the  fact  that  several  of  the  functions  involved  are 
empirical  and  have  to  be  plotted  from  steam  tables, 
this  method  appears  to  be  the  most  practical  and 
easily  understood.  The  problem  is  to  determine 
the  amount  of  condensing  water  necessary  for  a 
steam  engine,  and  the  table  is  calculated  from  the 
following  formula: 

X  -  Q  [r  -  5  (,>  -  T)  ] 
s  (T  —  t) 


heat  absorbed  by  water  is  read  on  scale  No.  9. 
This  result,  together  with  the  result  previously 
found,  taken  this  time  on  scale  No.  7,  determines 
on  scale  No.  10  the  desired  factor,  or  the  number 
of  pounds  of  water  required  to  condense  one  pound 
of  steam  under  the  given  conditions.  The  last  two 
scales  are  added  simply  for  completeness,  as  they 
only  perform  a  simple  multiplication  and  are  too 
short  to  give  the  approximation  required.  The 
other  scales,  however,  give  a  greater  approximation 
than  that  which  can  be  obtained  on  the  thermom- 
eters and  other  observing  instruments  used  in  prac- 
tice. 

The  system  of  graphical  tables  briefly  outlined 
above  opens  up  great  possibilities  of  practical  ap- 
plications in  all  branches  of  engineering,  and  ulti- 
mately all  numerical  calculations  required  in  prac- 
tical work  may  be  reduced  to  reading  the  results 
on  graphical  tables  prepared  in  advance  bj'  means 
of  dividing  engines,  and  providing  for  every  pos- 
sible   combination    of   circumstances. 


Chicago  Electrical  Association. 

At  the  business  meeting  of  the  Chicago  Electrical 
associatfon  on  March  1st,  after  the  reading  and  dis- 
cussion of  Mr.  Miller's  paper  on  "Modern  Tele- 
phone Engineering,"  the  question  of  providing  a 
s".itable  commemoration  for  the  tenth  anniversary 
of  the  association  in  April  was  considered.  The  re- 
port of  the  committee  recommending  an  elaborate 
banquet  with  a  prominent  electrical  engineer  from 
tliL-  East  as  a  guest  of  honor  was  adopted,  and  the 
committee  was  continued  with  power  to  m-ike  com- 
plete arrangements  for  the  banquet.  The  next 
m.ceting  of  the  association  on  March  T5th  will  be 
addressed  by  Mr.  A.  V.  Abbott,  chief  engineer  of 
the  Chicago  Telephone  company,  his  subject  being 
"The  Electrical   Conditions  of  Chicago." 
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Ferranti     Steam    Alternator     at    South 
London  Electric  Supply  Works. 

The  South  London  Electric  Supply  corporation's 
works  are  located  at  Loughborough  Junction,  Lon- 
don, and  it  may  be  of  interest  to  note  some  of  the 
details  of  construction  of  the  high-power  engines 
and  alternators.  The  Ferranti  alternator  shown  in 
the  accompanying  view  and  drawings  is  a  1,000- 
kilowatt  generator  and  is  operated  directly,  being 
placed  between  the  cylinders  of  the  engine.  The 
armature  acts  as  a  flywheel  and  is  mounted  di- 
rectly on  the  crankshaft.  The  speed  of  the  unit 
is    167   revolutions   per   minute.    The   field   of  the 
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FERRANTI  STEAM  ALTERNATOR. 

alternator  is  excited  by  a  small  direct-current  ma- 
chine, operated  from  the  crankshaft. 

The  air  gap  of  the  alternator  may  be  changed 
as  desired,  the  position  being  maintained  by  dis- 
tance bolts.  Screw  shafts  are  provided  with  right 
and  left-handed  sections  working  in  nuts  in  the 
magnet  frames,  so  the  frames  may  be  opened  trans- 
versely, to  render  cleaning  and  repairs  easy.  This 
operation  is  effected  by  a  chain  gear  from  a  con- 
trolling hand  wheel,  the  power  required  being  re- 
duced to  a  minimum  by  the  use  of  rollers  under 
the  frame  feet.  Two  cast-iron  rings  carry  the  field- 
magnet  coils,  each  of  the  rings  being  built  up  of 
four  quadrants,  firmly  bolted  together.  Two  of 
these  quadrants  are  cast  with  feet,  which  support 
the  weight  of  the  mounted  field  magnets  on  heavy 
girder    bed-plates. 

The  field  winding  is  wound  on  mandrels  from  cop- 
per strip,  and  when  the  coil  is  completed  it  is 
placed  over  the  magnet  core  and  carefully  insulated 
from  the  magnet  and  frame  casting. 

The   Ferranti  disk  type  of  armature  is   used,   36 


segmental  hub.  Heavy  steel  rings  fasten  the  two 
halves  together  by  shrinking  them  over  prepared 
bosses  on  the  hub  and  rim,  causing  the  wheel  to 
grip  the  shaft  at  the  same  time.  A  very  strong 
steel  tie-bolt  is  placed  between  each  of  the  six 
radial  cast-iron  armsi  the  head  of  the  bolt  fitting 
in  a  recess  in  the  rim  and  the  end  of  the  bolt  screw- 
ing into  a  steel  hoop.  This  steel  hoop  is  shrunk 
on  to  the  shaft  and  lies  inside  a  cored  recess  in 
the  cast-iron  hub.  On  account  of  the  high  surface 
speed  of  this  wheel,  it  is  necessary  to  have  it  well 
stiffened  to  bear  the  necessarily  great  stresses. 
These  bolts  are  therefore  heated  before  being 
screwed  into  place  and  on  cooling  put  a  compression 
stress    in    the    rim. 

The  engine  is  of  the  vertical,  compound  type,  of 
comparatively  high  speed,  and  was  built  by  the  Fer- 
ranti establishment  at  HoUinwood,  near  Manches- 
ter. The  advantage  of  high  speed  is  to  reduce  the 
floor  space  occupied,  to  give  more  even  turning 
moment,  and  to  reduce  the  cost  of  the  dynamo 
and  engine.  To  obtain  the  economy  of  Corliss 
engines,  the  system  of  four  valves  to  each  cylinder 
has  been  adopted,  and  these  valves  are  placed  in 
the  covers,  so  as  to  minimize  clearance  surfaces 
and  spaces.  The  valves  are  of  the  grid  type  and 
have  a  very  short  movement,  and  as  the  valve  gear 
is  only  worked  at  half  the  speed  of  the  engine,  the 
surface  speed  of  the  valve  faces  is  very  low.  The 
valves  are  actuated  directly  from  cams,  the  cams 
being  so  designed  as  to  give  a  constant  distance 
between  the  cam  rollers,  thus  making  it  possible 
to  work  with  fixed  rollers  and  making  the  motion 
quite  independent  of  springs,  and  therefore  quite 
positive.  The  cams  are  arranged  on  vertical  shafts, 
working  in  a  completely  enclosed  box,  which  in 
the  view  and  drawings  will  be  seen  to  stand  midway 
between  the  cylinders.  This  box  is  filled  with  oil. 
The  connection  between  the  cam  and  the  valve 
is  a  direct  one;  thus  there  need  be  no  joints  to 
wear,  and,  as  will  be  seen  from  the  view,  the  ex- 
ternal valve  gear  is  extremely  simple.  The  cam 
shafts  are  driven  by  means  of  cut  gearing  from 
the  crankshaft,  and  each  wheel  is  arranged  to  run 
in  an  enclosed  casing  containing  oil,  thus  eliminat- 
ing any   question  of  lubrication. 

The  governor  can  be  arranged  either  to  vary  the 
cut-off  automatically  or  to  act  on  a  throttle  valve, 
in  which  latter  case  the  cut-off  can  be  made  either 
adjustable    by    hand   or    fixed. 

Turning  to  the  main  parts  of  the  engine,  these 
are,  on  the  whole,  of  ordinary  construction,  similar 
to  those  usually  adopted  in  marine  practice,  except 
that  the  crank-pin  bearing  is  of  the  spherical  type, 
so  as  to  insure  equality  of  pressure  along  the  pin; 
also,  the  main  bearing  steps  rest  in  spherical  seats 
with  the  same  object. 

The  reciprocating  parts  are  enclosed,  so  as  to 
prevent  the  splashing  or  leakage  of  oil.  The 
lubrication  is  effected  entirely  by  the  use  of  pumps 
of  a  capacity  to  give  sufficient  pressure,  even  after 
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coils  being  placed  on  the  rim  of  the  flywheel.  These 
bobbins  of  copper  ribbon  are  wound  around  a 
brass  laminated  core  and  carefully  insulated.  Twi^ 
brass  carriers  receive  these  coils  in  pairs  and  are 
fastened  by  bolts  projecting  from  depressions  in 
the  flywheel  rim.  Special  connections  were  re- 
quired to  connect  these  bobbins  together,  and  the 
high-potential  terminal  of  the  alternator  is  joined 
up  to  a  brass  ring  of  small  diameter,  and  therefore 
of  small  surface  speed.  This  ring  is  mounted  on 
insulated  studs,  let  in  holes  in  the  wheel  boss.  The 
flywheel  comprises  two  cast-iron  halves,  each  con- 
sisting of  a  heavy  rim  joined  by  three  arms  to  a 


the  engine  has  been  running  a  considerable  time 
and,  in  consequence,  with  the  bearings  somewhat 
worn.  The  oil  is  forced  from  the  pump  through 
a  filter  arranged  in  the  bed-plate.  From  the  filter 
the  oil  goes  to  the  various  bearings,  from  which 
it  passes  through  a  strainer  at  the  bottom  of  the 
bed-plate  into  a  tank  below,  from  which  it  is  again 
pumped  through  the  filter  to  the  bearings.  To 
prevent  the  oil  creeping  along  the  crankshaft,  the 
oil  throwers  are  arranged  in  series,  with  the  idea 
that  to  prevent  creeping  of  the  oil  the  last  thrower 
has  only  to  deal  with  such  small  quantities  of  oil 
as  may  have  escaped  past  the  preceding  thrower. 


Patentability  of  Methods  or   Processes. 

A  decision  has  been  rendered  by  the  Court  of 
Appeals  of  the  District  of  Columbia,  in  connection 
with  an  application  for  a  patent  made  by  Edward 
Weston,  which  is  of  general  interest  to  inventors, 
not  only  on  account  of  the  subject  of  the  pntent, 
but  mainly  because  it  defines  more  clearly  than  has 
heretofore  been  done  the  difference  between  a 
method  or  process  which  is  patentable  and  one 
lor  which  a  patent  should  not  be  granted.  The 
claims  of  the  patent  in  question  describe  in  each 
case  a  method  of  constructing  the  moving  system 
of  an  cletcrical  measuring  instrument ;  the  patent- 
ability of  the  article  itself  is  not  considered,  as  it  was 
understood  that  patents  for  both  the  instrument  and 
the  mechanism  connected  with  the  process  of  manu- 
facture had  already  been  granted  to  the  applicant. 
The  court  reviewed  a  number  of  cases  in  which  the 
patentability  of  processes  had  been  one  of  the  points 
at  issue,  and  some  of  the  conclusions  dra\vn  are 
as    follows: 

"It  seems  to  us  from  all  these  authorities  the 
deductions  to  be  drawn  are  these :  First,  that 
processes  involving  a  chemical  or  other  elemental 
action,  if  new  and  useful,  are  patentable ;  second, 
that  a  process  which  amounts  to  no  more  than  the 
mere  function  of  a  machine  is  not  patentable : 
third,  that  a  process  or  method  of  a  mechanical 
nature,  not  absolutely  dependent  upon  a  machine, 
although  perhaps  best  illustrated  by  mechanism, 
may,  if  new  and  useful,  be  the  proper  subject  of  a 
patent,  even  though  it  involves  no  chemical  or  other 
elemental  action.  In  this  last  class  of  cases,  possi- 
bly a  very  large  class,  and  .thus  far  certainly  a 
very  indefinite  class,  the  criterion  of  patentability, 
so  far  as  it  seems  possible  yet  to  state  any  defi- 
nite criterion,  would  seem  to  be  that  the  process 
may  be  performed  by  hand  or  by  other  mechanism 
than  that  exhibited,  although  perhaps  not  with  equal 
efficiency.  That  we  must  at  all  events  recognize 
the  existence  of  such  a  class  would  seem  to  be  be- 
yond doubt." 

Later,  in  justification  of  the  decision,  and  to  lay 
emphasis  upon  the  importance  of  the  questions  un- 
der consideration,  the  court  says :  "There  are  three 
things  involved  in  many,  perhaps  in  most,  of  what 
are  known  as  pioneer  inventions — the  thing  pro- 
duced, the  mechanism  by  which  it  is  produced  and 
the  process  of  production,  and  the  last  is  very  often 
the  most  important  part  of  the  invention  or  dis- 
covery, for  the  reason  that  the  first  mechanism  used 
is  very  often  crude,  the  thing  produced  equally 
so,  and  the  process  only  is  that  which  effects  the 
great  change  in  the  art  of  science  to  which  it  ap- 
pertains. In  such  cases  the  inventor  or  discoverer 
might  lose  the  benefit  of  his  real  invention  or  dis- 
covery if  he  were  not  entitled  to  a  patent  for  the 
process  invented  or  discovered.  And  so,  there  is, 
of  course,  no  question  that,  in  a  proper  case,  an 
inventor  may  have  a  patent  for  his  process,  irre- 
spective of  the  mechanism  us^d  and  of  the  result 
of  the  process.  The  process,  however,  is  an  in- 
tangible thing,  while  the  mechanism  and  the  thing 
produced  are  tangible.  But,  after  all,  it  is  the  idea, 
the  intangible  thing,  that  is  of  permanent  importance 
and  mosr  valuable." 


Motor  Connection   on   Linotype  Ma- 
chines, 

Charles  B.  Davey,  the  electrician  of  the  Chicago 
Daily  News  and  Chicago  Record,  has  devised  a  method 
of  attaching  electric  motors  to  linotype  machines  by 
which,  he  thinks,  small  high-speed  motors  of  stan- 
dard design  can  be  used.  He  employs  an  ordinary 
one-fourth-horsepower,  no  or  220-volt,  direct-current 
motor  supported  on  a  bracket  on  the  frame  of  the 
linotype  machine  and  capable  of  being  very  quickly 
removed  and  replaced  by  another  motor  in  case  of 
necessity.  The  power  of  the  motor  is  first  applied 
to  the  shaft  which  serves  for  the  operation  of  the 
keyboard.  This  shaft,  in  turn,  is  belted  back  to  a 
driving  pulley  from  which  all  the  sloNver  moving 
parts  are  operated.  Spur  gearing,  with  its  noise,  is 
dispensed  with.  The  advantages  of  the  plan  are 
said  to  be  lower  initial  cos_t,  by  using  a  high-speed 
motor,  and  greater  facility 'for  effecting  repairs.  A 
specially  designed  motor  bracket  may  also  be  used 
as    a   belt-tightener. 


Electrical  Recorder  for    Dexterity  and 
Muscular  Activity. 

Prof.  Fred  W.  Smedley  of  the  department  of 
child  study  in.  the  Chicago  public  schools  has  in 
use  an  electrical  recorder  for  tests  of  ambidexterity 
and  nervous  control  in  children.  The  recorder  con- 
sists of  a  ratchet-and-pawl  iiicchTuism,  controlled  by 
an  electromagnet,  and  operating  a  pointer  over  a 
dial.  The  magnet  circuit  is  completed  by  touching 
a  metallic  stylus  to  a  platinum  plate.  The  stylus 
is  held  in  the  hand  like  a  pen,  and  the  number  of 
separate  contacts  made  in  a  specified  time  by  the 
subject  furnishes  an  indication  of  his  quickness  of 
muscular  action.  Tests  are  made  to  determine  the 
relative  speed  attained  by  the  right  and  left  hands. 
Professor  Smedley  maintains  that  unidexterity  is 
a  normal  condition  and  that  training  in  ambidex- 
terity is  training  contrary  to  a  law  of  the  child's 
life. 
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Electricity  Building  at  the  Pan-Ameri- 
can Exposition. 

The  progress  in  the 'development  and  application 
of  the  various  branches  of  electrical  science  and 
industry  of  recent  years  will  be  shown  in  the  fine 
Electricity  building  of  the  Pan-American  Exposi- 
tion. Like  the  other  large  exhibit  buildings  of  the 
exposition,  this  one  is  of  modernized  Spanish 
Renaissance  architecture,  covered  with  staff,  artis- 
t'cally  colored  and  adorned  with  sculpture.  In 
dimensions  it  is  500  by  150  feet.  The  towers  of  the 
buildings  rise  to  considerable  heights,  two  over  the 
south  entrance  being  158  feet  high,  and  two  over 
the  north  entrance,  12S  feet  high.  They  are  elab- 
orate in  design  and  among  the  most  beautiful  fea- 
tures of  the  exposition  architecture.  The  accom- 
panying illustration,  taken  from  the  roof  of  the 
jViachinery  building,  shows  the  south  towers  of  the 
Electricity  building  and  the  framework  of  the  391- 
foot  electric  tower  in  the  distance. 

In  all  the  different  fields  of  electrical  progress 
the  Pan-American  Exposition  will  have  exhibits. 
There  will  be  a  collection  of  historical  matter  re- 
lating to  the  subject  which  will  show  the  gradual 
development  of  tlie  apparatus  used.  An  especially 
interesting  exhibit  will  be  that  illustrating  the  ap- 
plication of  electricity  to  the  propulsion  of  cars 
and  vehicles.  Most  persons  are  more  familiar  with 
the  successful  operation  of  such  vehicles  bj'  electric- 
ity than  with  the  means  to  this  end.  On  this  ac- 
count it  is  hoped  to  illustrate  them  at  the  exposition 
in  such  a  manner  that  the  inter-relation  of  the  vari- 
ous  elements   will   be  quite   apparent.    .The   utiliza- 


with  a  recommendation  that  it  overrule  its  former 
decision. 


Change   of   Ownership    of    Chicago 
Railways. 

The  transfer  of  the  holdings  of  Charles  T.  Yerkes 
in  Chicago  traction  properties  to  Chicago  and  east- 
ern capitalists  probably'  marks  the  beginning  of  a 
series  of  changes  likely  to  take  place  in  the  affairs 
of  the  various  companies  now  operating  in  Chicago. 
The  purchasers  were  represented  in  the  deal  by  Blair 
&  Co.  of  New  York  and  Marshall  Field,  Norman  B. 
Ream  and  John  J.  Mitchell  of  Chicago.  Blair  &  Co. 
financed  the  Northwestern  Elevated  road,  and  the 
interest  which  they  secured  at  that  time,  together 
with  what  has  lately  been  transferred,  gives  them 
control  of  that  road,  as  well  as  of  the  Lake  Street 
and  Union  Loop  properties.  Under  the  new  ar- 
rangement Clarence  A.  Knight  is  made  general  coun- 
sel for  the  three  roads,  and  the  other  officers  and  di- 
rectors are  as  follows : 

Northwestern  elevated — President  Clarence  Buck- 
ingham; secretary  and  treasurer,  W.  V.  Griffin;  di- 
rectors, Charles  Counselman,  W.  W.  Miller,  Clarence 
A.  Knight,  Clarence  Buckingham,  W.  V.  Griffin, 
Charles  F.  Ayer,  John  B.  Dennis.  C.  A.  Knight  and 
W.  V.  Griffin  succeed  C.  T.  Yerkes  and  L.  S.  Ows- 
ley.^ 

Union  Elevated — President,  John  B.  Dennis  ;  secre- 
tary and  treasurer.  W.  V.  Griffin;  directors,  John  B. 
Dennis,  Clarence  Buckingham,  H.   M.  Brinckerhoff, 


SOUTH    TOWERS    OF    THE    ELECTRICITY    BUILDING    AT   THE    PAN-AMERICAN    EXPOSITION. 


tion  of  electricity-  in  various  forms  of  manufactur- 
ing  industries    will  also   be   illustrated. 

The  aim  will  be  to  make  the  electrical  exhibit 
in  the  Electricity  building  a  collective  one,  rather 
than  one  composed  exclusively  of  individual  com- 
mercial exhibits.  The  exhibit  will  be  divided  into 
two   groups : 

First — The  collective  exhibit,  which  will  consist 
of  retrospective  exhibits  of  historical  interest,  illus- 
trating models,  or  practical  contrasts  showing  the 
advances    in    the    art. 

Second — The  commercial  exhibit,  composed  of 
those  exhibits  possessing  distinctive  merit,  whether 
this  consists  in  workmanship,  novelties  or  useful 
applications. 

As  a  whole,  it  is  said  that  the  exhibits  in  this 
building  will  be  both  attractive  and  educational 
in  a  degree  not  before  realized  at  any  exposition 
held  upon  the  American   continent. 


$100  Limit  for  ^'Mental  Anguish." 

The  Indiana  Appellate  Court,  in  a  case  brought 
against  the  Western  Union  Telegraph  company, 
holds  that  when  the  basis  of  an  action  is  mental 
anguish  alone,  unaccompanied  by  any  bodily  injury, 
as  in  case  of  a  negligent  failure  of  the  defendant 
company  to  deliver  a  telegram  announcing  the 
death  oi  the  plaintiff's  grandmother  and  the  time 
of  her  funeral,  there  can  be  no  recovery  of  dam- 
ages, but  the  recovery  must  be  limited  to  such  a 
penalty  as  is  given  by  statute,  which  in  Indiana 
is  Sioo.  The  Indiana  Supreme  Court  has  decided 
the  question  otherwise  (Telegraph  company  vs- 
Reese.  123  Ind.,  294^  and  the  Appellate  Court 
has    certified    its    ruling    to    the    Supreme    Court 


J.  J.  Mitchell.  Dickinson  MacAllister.  J.  B.  Dennis. 
Clarence  Buckingham  and  J.  J.  Mitchell,  succeed  C. 
T.  Yerkes.  C.  E.  Yerkes  and  L.  S.  Owsley. 

Lake  Street  Elevated — President,  Clarence  A. 
Knight ;  secretary  and  treasurer,  W.  V.  Griffin ;  di- 
rectors, William  G.  Adams,  W.  V.  Griffin,  Clarence 
Buckingham,  Harvey  T.  Weeks,  Clarence  A.  Knight, 
W.  W.  Shaw,  W.  W.  Miller,  Frank  Hedley,  J.  C. 
Hutchins.  W.  G.  Adams.  W.  V.  Griffin,  Clarence 
Buckingham  and  W.  AV.  Miller  succeed  C.  E.  Yerkes, 
L.  S.  Owsley,  E.  C.  Veasey  and  A.  S.  Littlefield. 

The  change  in  management  is  regarded  as  indi- 
cating a  consolidation  of  the  lines  directly  affected 
within  a  short  time,  and  it  is  probable  that  efforts 
will  be  made  to  include  the  IV'IetropoHtan  and  South 
Side  elevated  systems  in  the  combine,  although  re- 
ports of  negotiations  toward  that  end  at  present  are 
positively  denied.  As  Mr.  Yerkes  was  not  repre- 
sented in  the  directory  of  the  Chicago  Union  Trac- 
tion company,  no  changes  were  made  in  the  officers 
of  that  road.  While  the  rumors  of  a  consolidation 
of  all  the  surface  and  elevated  lines  were  not  long- 
lived,  it  seems  probable  that  some  arrangement  will 
be  made  by  which  the  change  of  ownership  may  be 
of  benefit  to  the  Union  Traction  company,  as  well 
as  to  the  elevated  roads,  as  it  is  known  that  the  traffic 
of  the  North  Side  surface  lines  has  been  cut  into 
by  the  operation  of  the  Northwestern  Elevated. 

j\Ir.  Yerkes  announces  that  his  disposal  of  his 
interest  in  street-railway  affairs  in  Chicago  does  not 
mean  his  permanent  removal  from  the  city.  He  will 
be  in  London  for  some  time  in  connection  with  his 
underground-railway  projects  there,  but  says  he  in- 
tends to  make  Chicago  bis  home. 


Electrical    Undertakings     in     Great 
Britain. 

The  capital  involved  in  electrical  undertakings  in 
the  United  Kingdom  has  increased  in  one  year  from 
iio6,ooo,ooo  to  £123,636,602,  exclusive  of  the  govern- 
ment telegraphs  and  telephones,  the  greatest  in- 
creases having  been  in  connection  with  supply, 
traction  and  manufacturing  works.  In  five  years 
the  total  capital  has  been  doubled,  while  the 
money  involved  in  electrical  manufacturing  con- 
cerns has  increased  from  £6,500.000  to  £21,708,180, 
and  of  this  increase  £5,000,000  is  credited  to  this 
year — a  large  development,  for  which  some  justifi- 
cation is  to  be  found  in  the  greatly  increased  use 
of   electricity   for    lighting,    power    and    traction. 

Five  years  ago  less  than  £14,000,000  were  thus  in- 
volved ;  now  the  total  is  £55.000.000,  and  schemes 
projected  will  swell  this  total  enormously  in  the 
next  few  years.  Thus,  in  Parliament,  in  1900,  98 
provisional  orders  were  granted  for  the  construc- 
tion of  supply  works,  bringing  the  total  orders  still 
in  force  to  527.  while  many  also  of  the  89  stations 
authorized  in  1899  are  not  included  in  the  capital 
sum  named  above.  In  operation,  or  under  construc- 
tion, there  are  169  municipal  and  loS  company-owned 
stations,  the  sum  involved  in  the  former  being  £13,- 
776.372,   and  in   the   latter,   £12,434.827. 

Under  the  former  head  there  has  been  a  very 
much  greater  advance  than  in  the  case  of  companies. 
Thus,  five  years  ago,  the  capital  of  company  supply 
stations  was  three  times  that  of  municipal  loans ; 
now  the  latter  excels.  In  other  words,  the  company 
capital  has  only  doubled  in  five  years ;  the  mu- 
nicipal loans  have  increased  sevenfold.  In 
traction  schemes,  there  has  been  an  increase 
in  the  five  years  from  £6,000,000  to  £28.890.- 
000:  but  here  private  enterprise  still  holds 
the  field,  for  of  the  total  only  £2.748.873 
is  held  by  the  18  municipalities,  while  over 
£26.000.000  has  been  found  by  75  companies. 
It  would  be  easy  to  prove,  also,  that  there 
has  been  great  progress  toward  the  reduc- 
tion of  costs  of  production. 

The  average  cost  of  generation  has  been 
decreased  in  five  years  from  2.4sd.  to  i.7Qd.. 
with  the  corresponding  reduction  in  other 
items,  and  the  total  cost  is  now  2.67d. 
ng^ainst  4.07d.  per  Board  of  Trade  unit. 
In  five  years  the  number  of  eight-candle- 
power  lamps  connected  has  increased  from 
2.000.000  to  7.660.000.  and  the  units  sold 
in  even  greater  proportion  from  30000.000 
to  over  125000,000.  The  price  obtained 
for  current  has.  in  the  case  of  comoanies. 
decreased  from  6.oSd.  to  5.26d.,  and  in  mu- 
nicipal undertakings.  5-.''2d.  to  4.o6d.  per 
unit.  The  percentage  of  profit  on  capital 
expenditure  has  not  increased,  being,  for 
municipalities.  4.90.  and  for  companies,  5.45 
per  cent. — Engineering. 


"Bob"  Burdette  in  Trouble. 

In  his  characteristic  staccato  fashion 
Robert  J.  Burdette.  the  humorist,  dis- 
courses of  electric-lighting  in  hotels.  The 
following  extract  from  a  recent  article  in 
the  Chicago  Times-Herald  is  funny;  but 
there  is  so  much  truth  in  it  that  all  who 
lay  out  the  wiring  plans  of  future  hotel 
plants   should  read  and  profit  thereby. 

"Well,  anvhow.  'hotel  newly  refurnished 
and  refitted  throughout,  and  brilliantly 
lighted  with  electricity.'  puts  electric  light 
of  three-quarter  candlepower  in  guest's 
room.  Puts  it  away  up  in  ceiling  like  dis- 
tant planet.  Man  •  wants  to  read,  hauls 
washstand  under  planet,  puts  chair  on  top.  and  sits 
there,  as  though  he  was  reading  to  invisible  audi- 
ence. Was  reading  thrilling  novel  in  such  position 
one  night;  just  as  got  to  where  he  was  goine  to  kill 
ibe  duke,  chair  sHpped ;  fell  off  in  several  directions 
and  jammed  foot  in  water  pitcher  so  tightly  couldn't 
get  it  out.  Landlord  and  clerk  came  up.  Wanted 
(hem  to  get  hammer  and  smash  pitcher.  Landlord 
refused:  said  it  would  break  set.  and  he  couldn't 
get  it  duplicated,  and  suggested  that  instead  of 
hammer  they  get  ax  and  amputate  foot.  Scared 
me  so  that  got  cold  feet;  foot  shrunk,  pitcher 
dropped  off.  and  landlord  put  item  in  bill  of  '$2  for 
medical  attendance,'  and  $1  for  'mistise  of  furniture.' 
Electric  light  way  up  in  ceiling  no  imnrovement  on 
candle  on  table.  Another  favorite  way  of  placing  elec- 
tric lisht  in  hotel  guest-room  is  to  hang  it  on  string, 
just  about  three  inches  higher  than  man  can  reach- 
Guest  comes  into  room  in  dark.  Remembers  to 
have  seen  electric  pendant  in  room.  Gropes  around 
room  with  outspread  fingers  and  uplifted  hands  and 
promiscuous  language;  steps  in  open  valise.  Knocks 
everything  off  bureau  feeling  for  matches.  Feels 
all  over  the  grimy  wallpaper  for  bell  button,  which 
is  cleverly  concealed  behind  head  of  bed,  and  finally 
goes  downstairs  for  matches.  Clerk  gives  him  just 
one.  T^Ian  lights  it,  sees  where  lamp  is,  reaches  for 
it.  falls  short ;  goes  across  room  for  chair.  On  his 
way  back  match  burns  down  to  thumb  and  finger. 
Swears  at  it,  and  loses  bearings,  can't  find  lamp 
again;  climbs  on  chair  and  delivers  impressive  and 
impassioned  address  in  pantomime,  feeling  round 
for  bulb,  gets  down  and  gropes  to  bed  in  dark. 
Candles  may  be  semi-obsolete,  but  they  don't  be- 
long to  dark  ages,  like  swinging  bulb." 
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Iowa  Telephone  association,  Savery  Hotel,  Des  Moines,  Iowa, 
March  12th  and  13th. 

Pan-American  Exposition,  Buffalo,  N.  Y.,  May  ist  to  Novem- 
ber ist. 

National  Electric  Light  association.  International  Hotel,  Ni- 
agara Falls,  N.  Y.,  May2ist  to  23d. 

Canadian  Electrical    association,   Ottawa,  Onl.,  June  19th    to 

2ISt. 

Association  of  Railway  Telegraph  Superintendents,  Boston, 
Mass.,  June  19th. 

Northwestern  Electrical  association,  SheboygaD,  Wis..  June. 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
Septemtier  loth. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  9lh  to  nth. 

We  trust  that  the  application  of  the  Crerar  library 
trustees  for  permission  to  erect  a  fine,  large  build- 
ing on  the  Lake  Front  of  Chicago  will  be  given  care- 
ful and  unbiased  attention  by  the  city  and  state 
authorities.  The  library  is  already  of  great  value 
to  the  scientific  and  technical  interests  of  Chicago, 
and  with  a  building  offering  shelter  to  the  various 
engineering  and  kindred  societies  of  the  city,  as  is 


An  interesting  collection  of  interviews  with  tele- 
phone men  relating  to  the  effect  of  the  Berliner  de- 
cision is  given  on  another  page.  To  a  man  the  Inde- 
pendents say  that  the  decision  will  have  a  beneficial 
effect  on  the  industry;  the  gentlemen  connected  with 
Bell  companies  state  that  the  situation  is  unchanged, 
so  far  as  they  are  concerned.  Representatives  of 
the  Independent  companies  point  out  that  the  se- 
curities of  the  important  anti-monopoly  companies 
will  now  have  a  much  better  standing  with  finan- 
ciers. Some  of  them  declare,  in  addition,  that  even 
if  the  patent  had  been  upheld  non-infringing  trans- 
mitters equal  to  that  described  as  the  alleged  inven- 
tion of  Berliner  would  have  been  forthcoming.  From 
a  careful  review  of  the  situation  it  is  quite  evident 
that  the  decision  will  have  a  stimulating  and  health- 
ful eft'ect  on  the  industry  as  a  whole.  The  great 
army  of  telephone  subscribers  should  be  especially 
thankful  that  the  result  will  make  for  better,  cheaper 
and  more  extended  service. 


Boreas  has  no  chilling  frost  that  cari  nip  that 
sure  winter  crop — freak  legislation.  The  assembling 
of  the  law-making  bodies  in  the  various  states  is 
the  signal,  year  after  year,  for  the  introduction  of 
many  bills  that  merely  amuse  the  thoughtless  and 
grieve  those  of  more  sober  mind.  In  this  class, 
surely,  belongs  a  bill  which  is  to  be,  or  has  been, 
presented  to  the  Illinois  Legislature,  compelling 
"all  corporations  using  electric  currents  of  300 
volts  or  over  to  place  tmderground  all  wires  or 
cables  conducting  such  currents."  A  period  of  two 
years  is  allowed  for  compliance  with  the  terms  of 
the  bill,  which  applies  only  to  Chicago.  Such  a 
bill  appears  to  be  especially  directed  against  the 
street-railway  companies.  It  is  entirely  unneces- 
sary and  has  no  chance  of  becoming  a  law,  even 
in  the  Illinois  Legislature.  The  objects  of  Its  in- 
troduction must  be  merely  the  annoyance  of  the 
companies  affected  by  it  and  the  personal  ag- 
grandizement of  its  author.  These  motives  are  un- 
worthy of  anyone  qualified  to  sit  in  the  Legislature 
of  a  great  state. 


The  6.?l\\y  newspaper  reader  of  the  last  two  months 
must  have  been  impressed  with  the  numerous  and 
varied  announcements  of  electrical  experiments  and 
developments  of  electrical  phenomena  credited  to 
Nikola  Tesla.  It  will  be  interesting  to  consider  these 
announcements  en  bloc. 

Mr.  Tesla  began  the  new  year  with  his  twentieth- 
century  greeting  to  the  National  Red  Cross  society, 
in  which  he  asserted"  that  his  delicate  instruments 
at  his  mountain  laboratory  in  Colorado  had  been 
unquestionably  affected  by  electrical  Influences  of 
planetary  origin.  Mr.  Tesla  believes  that  communi- 
cation may  possibly  be  carried  on  between  the  earth 
and  Venus  or  Mars  by  using  an  enormous  delivery 
of  electrical  energy,  but  lasting  each  time  only  a 
fraction  of  a  second.  He  has  been  led  to  this  con- 
clusion, he  says,  by  his  ability  to  confine  electrical 
currents  of  a  pressure  of  50.000.000  volts  and  to  pro- 
duce electrical  movements  up  to  iio.ooo  horsepower, 
and  by  other  experimental  results  and  investigations. 

Together  with  the  development  of  machinery  for 
the  production  of  powerful  effects,  Mr.  Tesla  has 
also  perfected  novel  methods  for  detecting  feeble 
electrical  actions,  which,  he  feels  confident,  will  be 
important  in  a  number  of  lines  of  scientific  research. 

Of  special  scientific  Interest  is  the  announcement 
that  the  inventor  has  found  electrical  capacitv.  here- 
tofore cenerallv  regarded  as  a  constant,  to  be  vari- 
able. He  reached  this  conclusion  after  a  series  of 
experiments  at  different  altitudes  In  Colorado,  from 
which  he  was  led  to  conclude  that  capacity  varies 
with  the  height  above  sea  level,  with  the  relative 
height  of  the  capacity  with  respect  to  the  bodies  sur- 
rounding iti  with  the  distance  of  the  earth  from  the 
sun,  and  with  the  relative  change  of  the  circuit  with 
respect  to  the  sun,  caused  by  the  diurnal  rotation  of 
the  earth. 

Next  came  the  announcement  by  Mr.  Tesla  of 
great  improvements  in  his  system  of  tube  lighting, 
which  is  said  to  give  the  nearest  approach  to  day- 
light of  any  artificial  illumination  yet  invented.  The 
lamp  is  composed  of  a  rectangular  spiral  of  glass 
tubing    containing    rarefied    gases     which    emit    the 


radiations  when  submitted  to  an  extremely  high- 
frequency  current. 

While  waiting  for  "a  number  of  improvements 
that  must  be  made  before  the  new  light  can  be  gen- 
erally introduced,"  scarcely  a  fortnight  had  passed 
before  still  another  startling  announcement  was 
made.  This  time  it  was  to  the  effect  that  "the 
plans  for  the  machinery  of  wireless  telegraphy  to 
signal  across  the  ccean  have  been  completed  and  a 
site  for  a  plant  selected  by  Nikola  Tesla,  and  that  the 
project  will  at  once  be  actively  begun."  Eight  months 
is  said  to  be  the  time  required  to  perfect  the  ap- 
paratus, and  pertinent  to  the  announcement  came  a 
later  report  from  London,  stating  that  an  agent  of 
Mr.  Tesla  was  en  route  to  Lisbon  to  establish  a 
receiving  station  on  the  Portuguese  coast,  which  is 
to  be  placed  in  communication  with  a  transmitter 
located  on  the  New  Jersey  coast.  Accounts  differ  as 
to  the  system  to  be  used  for  this  long-distance,  wire- 
less telegraphy.  According  to  one,  Mr.  Tesla  pro- 
poses to  utilize  electrical  waves  in  the  earth,  by  the 
use  of  which,  with  proper  apparatus,  he  believes  a 
wireless  transmission  of  signals  to  any  point  on 
the  globe  is  practicable.  This  system  has  been  said 
by  some  to  be  the  one  that  will  be  used  in  commti- 
nicating  under  the  ocean.  Other  accounts  refer  to 
a  patent  granted  to  Nikola  Tesla  about  a  year  ago 
for  a  system  of  transmitting  electrical  energy  through 
the  higher  strata  of  air  without  the  use  of  wires. 

An  interesting  factor  that  figures  in  all  the  Tesla 
experiments  and  investigations  is  the  use  of  an 
"oscillator."  This  instrument,  which  has  been 
evolved  after  considerable  study  and  years  of  ex- 
periment is  at  the  basis  of  all  the  recent  develop- 
ments of  Mr.  Tesla,  and  will,  so  the  inventor  asserts, 
accomplish  many  more  wonders  in  the  production  of 
light,  in  telegraphy  and  telephony,  and  in  the  trans- 
mission of  power. 

Mr.  Tesla  has  been  criticized  by  more  prosaic  elec- 
trical men  for  raising  expectations  in  the  mind  of  the 
public  which  cannot  be  realized — for  talking 
much  and  accomplishing  little,  in  other  words.  His 
projects  are  certainly  bold  in  conception  and  vast  in 
extent.  If  any  of  the  schemes  originating  in  his 
fertile  brain,  and  which  have  been  ''sprung"  with 
such  bewildering  rapidity  in  the  last  few  weeks, 
should  actually,  in  practice,  measure  up  to  the  claims 
made  for  it,  It  will  be  an  achievement  that  will  equal 
or  surpass,  perhaps.  Mr.  Tesla's  work  in  the  elec- 
trical power-transmission  field  a  dozen  years  ago. 
In  the  meantime  the  electrical  journals  and  all  other 
observers  must  simply  await  developments  with  fair 
and   unbiased   minds.  ^ 


News  of  a  wonderful  itivention  comes  from  Ham- 
ilton, Ohio.  Electric  heating,  with  its  admitted 
losses,  would  seem  to  be  about  the  very  last  trans- 
formation of  energy  considered  in  a  perpetual- 
motion  scheme,  but  it  appears  that  Dr.  C.  E. 
Griffing  of  the  cit}'  mentioned  has  done  the  trick. 
The  inventor  is  credited  with  the  building  of  an 
electrically  heated  steam  boiler,  in  which  steam  is 
generated  to  run  an  engine  to  drive  a  dynamo  to 
heat  the  boiler  to  make  more  steam — and  so  on 
to  the  last  syllable  of  recorded  time.  "The  plan  is 
to  empty  the  boiler  of  water."  writes  a  corre- 
spondent, "and  then  attach  an  electrical  dynamo  to 
the  flues,  which  in  a  short  space  of  time  become 
hot.  Then  by  turning  the  water  on  the  flues  in 
spray  Dr.  Grifiing  secures  the  necessary  amount  of 
steam  in  short  order.  A  small,  two-horsepower. 
Erasoline  engine  is  used  to  operate  the  dynamo  un- 
til the  steam  reaches  the  desired  point,  when  a  belt 
is  attached  to  the  engine  and  the  steam  then  op- 
erates the  dynamo  itself."  Apparently  all  that  is 
needed  is  a  start  and  a  supply  of  feed  water  and 
the  combination  continues  to  operate  indefinitelv. 
But  the  Hamilton  correspondent  of  the  Cincinnati 
Enquirer  supplies  still  more  extraordinary  details; 
"It  is  claimed  that  with  this  electric  steam  boiler 
21  pounds  of  steam  a  minute  can  be  secured  with 
a  voltage  of  Soo  ohms  per  hour."  This  fairly 
passes  belief  and  throws  discredit  on  the  whole 
scheme.  Since  the  deplorable  failure  to  make  a 
commercial  success  of  the  ohm-sifter,  so  widely 
heralded  a  few  years  ago,  no  living  man  has  at- 
tempted to  employ  a  current  of  electricity  having 
a  voltage  of  800  ohms  an  hour.  Of  course.  If  the 
ohm-sifter,  with  Its  promise  of  eradicating  the  more 
dangerous  ohms,  had  been  perfected,  the  thing 
might  have  been  done.  But  in  the  present  state 
of  the  art  the  use  of  this  esoteric  electricity  is 
manifestly  impossible. 
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WHAT  THE   BERLINER   DECISION  MEANS. 


The  decision  of  Judge  Brown  of  the  United 
States  Circuit  Court  in  Boston  invalidating  the 
much-vaunted  Berhner  teleplione-transmitter  patent 
of  the  American  Telephone  and  Telegraph  com- 
pany still  continues  to  be  the  absorbing  topic  of 
discussion  in  telephone  circles.  A  comprehensive 
abstract  of  the  long  opinion  of  the  court,  together 
with  a  history  of  the  case  and  a  report  of  the  prompt 
action  of  the  Indiana  Mutual  Telephone  association, 
was  given  in  the  last  issue  of  the  Western  Elec- 
trician. This  week  a  number  of  interviews  with 
representative  telephone  men  show  the  manner  in 
which  the  decision  is  regarded  by  men  of  promi- 
nence in  the  industry. 

li.  G.  Bowman,  general  manager  of  the  Western 
Telephone  Construction  company  of  Chicago :  "All 
persons  engaged  directly  or  indirectly  in  the  In- 
ilependent  telephone  busuiess  have  every  reason  to 
congratulate  themselves  and  feel  pleased  over  the 
I'ecent  decision.  The  Bell  company  has  held  this 
patent  over  the  heads  of  the  Independent  people 
ever  since  Tile  tirst  exchange  was  started,  and  has 
succeeded,  to  a  certain  extent,  in  hurting  the  financ- 
ing of  large  deals  by  going  to  possible  investors 
and  representing  that  they  held  the  Berliner  patent. 
1  his  has  limited  the  market  for  bonds  and  stocks 
of  Independent  telephone  companies,  and  to  this  ex- 
tent limited  the  growth.  The  effect  of  this  decision, 
removing  as  it  does  the  only  fear  that  investors 
could  have,  will  be  greatly  to  stimulate  the  busi- 
ness, especially  in  the  large  cities.  A  decision  in 
favor  of  the  Bell  company  would  have  had  the 
opposite  effect,  and  would  have  further  frightened 
intending  investors.  In  my  opinion,  the  Bell  people 
have  no  hope  of  an  appeal  being  favorable  to^them, 
although  they  will  undoubtedly  make  some  effort  in 
this  direction.  The  Independent  telephone  business 
was  never  so  prosperous  as  now,  and  the  prospects, 
especially  with  the  Berliner  patent,  out  of  the  way, 
are  very  flattering,  not  only  to  the  telephone-ex- 
change owner,  but  to  the  manufacturer." 

Jam.es  S.  Cuming',  president  of  the  Central  Tele- 
phone and  Electric  company  of  St.  Louis :  ''We 
believe  that  the  Berliner  decision  has  been  dis- 
counted by  the  Independent  telephone  companies  to 
a  very  great  extent;  still,  the  subject  has  been  used 
for  bluhing  purposes  by  the  Bell  Telephone  com- 
pany for  quite  a  while,  and  in  many  instances  has 
prevented  capital  from  being  invested  in  the  Inde- 
pendent telephone  business.  We  do  not  look  for 
any  great  immediate  increase  from  the  effects  of 
this  decision,  but  believe  that  it  will  certainly  add 
to  the  already  large  demand  for  Independent  tele- 
phone goods." 

■W.  E.  Doolittle,  general  manager  of  the  Sterling 
Electric  company,  Lafayette,  Ind. ;  ''The  Berliner 
decision  removes  the  doubt  as  to  the  perpetuity  of 
the  Independent  telephone  movement.  The  club — 
the  menace — held  over  manufacturers,  operatives 
and  prospective  investors  has  been  removed.  The 
decision  will  give  Independent  telephone  properties 
a  stable,  permanent  value,  and  will  make  their  stocks 
and  bonds  a  class  of  securities  that  will  be  sought 
for  by  capital.  I  predict,  with  the  new  capital 
that  will  flock  into  this  field  since  this  decision,  that 
1901  will  see  an  Independent  telephone  growth  and 
enlargement  exceeding  the  expectations  of  the  most 
sanguine." 

P.  W.  Dunbar,  Kellogg  Switchboard  and  Supply 
company,  Chicago :  "The  decision  given  by  Judge 
Brown  of  the  United  States  Circuit  Court  in  the 
famous  Berliner  case  was  a  broad  and  sweeping 
decision  in  favor  of  the  defendants,  the  National 
Telephone  company  et  al.  The  effect  of  this  de- 
cision will  be  to  remove  the  cloud  under  which  in- 
vestors in  the  Independent  telephone  companie's 
have  had  to  labor.  The  decision  covered  practically 
all  of  the  points  urged  by  the  defendants  to  show 
the  invalidity  of  the  patent  in  question.  These 
points  may  be  briefly  stated  'as  follows :  The  patent 
as  filed  did  not  contain  the  subject-matter  of  the 
patent  as  issued.  Berliner  did  not  invent  the  con- 
siant-contact  transmitter.  The  constant-contact 
feature  was  introduced  into  his  application  subse- 
quent to  its  purchase  by  the  American  Bell  Tele- 
phone company  and  after  a  prior  use  for  more  than 
two  years.  The  patent,  as  issued,  was  anticipated 
by  the  early  Edison  transmitter  patent  and  by  Bell's 
liquid-transmitter  patent.  The  Berliner  transmitter 
patent  is  invalid  on  account  of  the  prior  patenting 
by  Berliner,  in  1880,  of  the  identical  mechanical 
structure  used  as  a  receiver.  If  the  claims  of  the 
Berliner  patent  be  so  limited  as  to  cover  whatever 
invention  Berliner  may  have  disclosed,  then  the 
defendants'  transmitters  and  all  other  modern  com- 
mercial forms  of  carbon  transmitters  do  not  in- 
fringe. Edison  was  the  inventor  of  the  carbon 
transmitter,  not  Berliner.  'The  defendants  owe 
nothing  to  Berliner.'  Shortly  after  the  Berliner 
patent  was  issued,  after  a  delay  of  14  years  in  the 
Patent  Office,  in  November,  1891,  Mr;  Milo  G. 
Kellogg  of  Chicago,  realizing  the  injustice  of  the 
issue  of  such  a  patent  at  that  late  date  and  realizing 
that  were  this  patent  allowed  to  exist  without 
questioning  its  validity,  great  injustice  would  be 
done  to  the  public  by  effectually  stopping  competi- 
tion and  thus  deferring  for  many  years  the  im- 
proved service  and  lower  charges  which  such  com- 


petition would  bring  about,  brought  the  matter  be- 
fore President  Harrison  and  succeeded  in  convinc- 
ing him  that  the  patent  should  be  canceled  on  the 
grounds  above  pointed  out,  and  for  substantially  the 
same  reasons  which  Judge  Brown  in  his  recent  de- 
cision found  were  good  and  sufficient  for  invafidat- 
ing  the  patent.  President  Harrison  then  authorized 
the  suit  of  the  government  against  the  American 
Bell  Telephone  company  for  the  cancellation  of 
the  Berliner  patent,  in  this  suit  the  ISupreme  Court 
decided  that  the  government  had  not  shown  that 
the  American  Belt  Telephone  company  was  guilty 
of  fraud  in  the  prosecution  of  the  patent  in  the 
Patent  Office,  find  refused  to  pass  upon  the  validity 
of  the  patent  on  any  other  grounds.  The  present 
suit  was  a  suit  for  infringement  of  the  Berliner 
patent,  brought  by  the  American  Bell  Telephone 
company  against  the  National  Telephone  company 
and  the  Century  Telephone  company.  Had  the  de- 
cision been  adverse  to  the  interests  of  the  Independ- 
ent telephone  companies — that  is,  had  the  decision 
upheld  the  validity  of  the  Berliner  patent  according 
to  the  broad  interpretation  placed  upon  this  patent  by 
the  American  Bell  Telephone  company — it  would 
have  given  a  severe  set-back  to  the  independent 
telephone  business,  yet  it  may  be  stated,  and/should 
be  stated  in  justice  to  those  who  have  invested  in 
the  independent  telephone  movement,  that  there 
^vere  other  telephone  transmitters  actually  con- 
structed Avhich  would  give  substantially  as  good 
results  as  those  telephone  transmitters  upon  which 
the  Bell  company  brought  suit,  and  which  are  dis- 
tinctly different  in.  principle  and  mode  of  operation 
from  the  principle  and  mode  of  operation  of  the 
Berliner  transmitter  as  interpreted  and  construed 
by  the  experts  who  have  testified  for  the  American 
Bell  Teleplrone  company,  'ihe  effect  of  the  decision 
upon  the  American  Bell  Telephone  company,  now 
known  as  the  American  Telephone  and  Telegraph 
company,  and  upon  its  many  licensee  companies 
operating  throughout  the  United  States,  will  not  be 
marked,  except  in  so  far  as  these  companies  will 
be  subject  to  competition  of  even  greater  activity 
than  heretofore.  The  Bell  Telephone  companies 
have  anticipated  the  adverse  decision  by  placing 
themselves  in  a  position,  during  the  last  few  years, 
to  meet  competition  by  rendering  a  telephone  service 
far  superior  to  the  service  which  they  had  rendered 
prior  to  competition." 

Angus  S.  Hibbard,  general  manager  Chicago 
Telephone  company,  Chicago :  "The  decision  will 
have  no  effect  on  our  company  and  we  will  con- 
tinue our  business  the  same  as  heretofore." 

J.  Ct.  Ihmsen,  manager  American  Electric  Tele- 
phone company,  Chicago:  "I  was  not  greatly  sur- 
prised at  the  decision  being  adverse  to  the  Bell 
company,  as  the  effort  of  that  company  to  perpetuate 
a  monopoly  by  endeavoring  to  force  an  invalid 
patent  upon  the  people  of  the  United  States  was  a 
grievous  injustice  and  well  deserving  of  the  severe 
rebuke  administered  by  this  decision.  I  did  not, 
however,  anticipate  the  complete,  broad,  annihilat- 
ing opinion  rendered  by  Judge  Brown.  In  the  re- 
script there  is  every  evidence  of  careful  considera- 
tion by  the  able  jurist  who  heard  the  case.  There 
is  shown  an  intimate  knowledge  of  every  detail,  an 
intelligent  interpretation  of  the  several  patents  of- 
fered by  the  defence  as  anticipating  Berliner,  an 
exhaustive  compilation  of  facts  so  beautifully  pre- 
sented to  show  plainly  the  invalidity  of  the  patent 
involved,  that  there  is  not  the  least  prospect  of  a 
reversal  of  judgment  in  the  event  of  an  appeal.  I 
do  not  look  for  any  immediate  boom  in  the  Inde- 
pendent telephone  business  as  a  result  of  this  de- 
cision, for  the  reason  that  the  larger  investors  have 
been  buying  apparatus  as  rapidly  as  they  are  able 
to  install  it,  and  few  of  the  smaller  buyers  ever 
knew  that  there  was  such  a  thing  as  the  Berliner 
patent,  and  those  who  are  fam.iliar  with  it  took  it 
for  granted  that  we  would  win  the  case,  and  went 
right  on  with  the  good  work.  There  must,  however, 
prevail  a  better  feeling  in  regard  to  the  employment 
of  capital  in  Independent  enterprises,  since  the 
stamp  of  legitimacy  has  been  so  forcibly  impressed 
uppn  the  industry  by  Judge  Arthur  L.  Brown. 
Large  quantities  of  investment  funds  that  have 
heretofore  been  withheld  will  be  attracted  to  this 
line  of  securities.  Opening  up  the  markets  to  these 
securities  will  create  a  gradually  increased  demand 
for  telephone  apparatus  and  construction  material 
and  eventually  benefit  many  lines  of  business.  Judge 
Brown  has  certainly  administered  a  judicial  chas- 
tisement to  the   Bell  Telephone  company." 

■William  A.  Jackson,  president  Central  Union 
Telephone  company,  Chicago :  "There  is  nothing 
to  be  said  about  the  matter.  The  decision  does  not 
affect  our  company  in  the  slightest.  We  will,  go 
on  just  the  same  as  before." 

Kokomo  Telephone  and  Electric  Manufactur- 
ing company,  Kokomo,  Ind. :  "The  Berliner  de- 
cision is  very  satisfactory  to  us.  While  we  ex- 
pected it,  yet  we  feel  somewhat  relieved,  and  think 
now,  with  others,  that  as  this  cloud  is  removed 
there  will  be  a  new  impulse  to  the  business.  New 
capital,  new  people  and  more  of  them  will  take 
hold;  wires  will  be  stretched  from  one  end  of  this 
country  to  the  other,  and  in  every  direction.  This 
means  more  telephone  apparatus,  and  we,  as  manu- 
facturers, expect  the  largest  output  this  year  within 
our   history." 

I.   J.  Kusel,   president    of    the    Eureka   Electric 


company  of  Chicago:  "The  Berliner  decision  is, 
and  always  has  been,  claimed  in  the  past,  by  all  the 
knowing  Independent  telephone  men,  simply  great 
in  notoriety  only.  The  Bell  people  in  the  past  took 
every  opportunity  of  claiming  all  they  could  under 
the  Berliner  claims.  Now  that  Judge  Brown  has 
so  clearly  and  emphatically,  in  plain  language,  given 
the  monopoly  the  'black  eye,'  the  Independents  cer- 
tainly have  just  cause  to  feel  good  and,  at  the  same 
time,  glad  that  the  Bell  company  has  in  the  past 
given  the  Berliner  claims  the  great  notoriety  that  it 
did.  Ihis  final  great  bluff  has  been  called  by  the 
decision  just  handed  down.  As  to  any  appeal  they 
may  take,  it  amounts  to  nothing,  unless  the  Bell 
company  feels  like  continuing  to  squeeze  its  sub- 
licensee companies.  This  can  be  the  only  object  of 
an  appeal.  The  results  in  the  upper  courts  can 
certainly  be  no  different  than  the  decision  handed 
down  by  Judge  Brown.  As  showing  the  confidence 
that  this  patent  contained  all  -the  weaknesses  that 
have  been  shown  by  the  decision,  may  be  cited  the 
fact  that  the  Independent  manufacturers  have  ex- 
tended their  factories  and  gone  into  the  business 
to  a  greater  extent  than  any  reasonable  business  men 
would  have  done  had  they  not  felt  as  confident  of 
the  ultimate  outcome  of  this  decision.  Now  that 
the  sky  is  clear  from  the  bluffing  tactics  employed 
by  the  monopoly,  there  should  be  no  trouble  in  the 
Independents  floating  bonds  and  finding  a  very 
reasonable  sale  for  them,  which,  in  the  past,  has 
been  almost,  if  not  quite,  an  impossibility.  The 
prospect  in  the  Independent  field  in  the  future  is 
certainly  flattering.  The  business  has  grown  be- 
yond all  expectations  in  the  past,  and  we  can  only 
believe  that  it  simply  remains  for  the  manufac- 
turers to  produce  superior  apparatus,  and  from  now 
on  the  success  of  the  Independents  will  not  be 
questioned  for  an  instant." 

J.  J.  Nate,  general  superintendent  Standard 
Telephone  and  Electric  company,  Madison,  Wis. : 
"In  1S94,  when  the  Standard  Telephone  and  Elec- 
tric company  was  organized,  able  counsel  was  em- 
ployed and  the  patent  situation  thoroughly  can- 
vassed. By  far  the  most  important  patent  then  in 
question  was  that  of  Berliner,  and  the  letter  files 
of  the  Standard  company  show  how  thoroughly  and 
earnestly  the  question  of  validity  of-  the  Berliner 
patent  v.'as  gone  into.  On  the  advice  of  our  at- 
torneys, as  a  result  of  their  investigation  and  our 
personal  knowledge  and  faith  in  the  ultimate  out- 
come of  any  future  suit  under  this  patent,  we  pro- 
ceeded with  our  work,  using  exclusively  from  the 
first  a  transmitter  manufactured  in  France  and 
patented  both  abroad  and  in  this  country.  From 
the  foregoing  it  is  not  difficult  to  understand  why 
we  have  expected  a  favorable  verdict  to  Independent 
telephone  interests  in  the  suit  pending.  A  reverse 
decision  coming  at  this  late  date  would,  in  our  opin- 
ion, have  delayed  the  growth  of  Independent  inter- 
ests but  slightly.  We  are  furthermore  of  the  opinion 
that  a'  considerable  number  of  men  who  have  capi- 
tal and  awaiied  the  result  of  the  Berliner  suit  will 
now  come  into  the  field,  lending  new  interest  to  the 
work  in  the  construction  of  larger  and  stronger 
exchange  plants.  It  has  been  our  theory  from  the 
first  that  the  Berliner  patent  was  really  valuable 
to  the  Bell  company  from  a  royalty  point  of  view 
rather  than  from  its  effect  in  the  Independent  field. 
Under  the  decision  of  Justice  Brown  these  royalties 
should  in  justice  be  cut  off,  and  it  would  seem  to 
us  that  an  appeal  at  this  time  on  the  part  of  the 
Bell  company  would  have  nothing  stronger  for  its 
object  than  a  final  verdict  which  would  mean  a 
continuation  of  royalties  from  its  licensees." 

E.  B.  Overshiner,  president  of  the  Swedish- 
American  Telephone  company  of  Chicago:  "Once 
more  have  right  and  justice  predominated,  and  the 
decision  rendered  reveals  the  absurdity  of  the  Ber- 
liner claims.  The  honor  of  the  victory  belongs  to 
the  many.  Independent  exchange  owners,  as  Judge 
Brown  no  doubt  took  into  consideration  that  if  the 
Berliner  claims  were  valid  so  many  good  business 
men  would  not  have  invested  their  money.  This 
decision  simply  explodes  another  bugaboo  claim  held 
over  the  Independents  and  the  threats  implied 
thereby.  The  decision  rendered  was  a  surprise  to 
no  one  except  those  not  posted.  The  Bell  com- 
pany knew  that  it  was  fighting  against  a  lost  cause 
and  was  simply  fighting  for  time,  realizing  that  as 
long  as  the  desision  hung  fire,  it  had  a  certain 
amount  of  capital  intimidated.  Capital  will  now 
come  forward  and  set  a  pace  for  the  would-be 
monopoly  that  will  compel  it  to  adopt  the  Inde- 
pendent method  of  doing  business — 'live  and  let 
live.' " 

Stromberg-Carlson  Telephone  Manufaettiring 
company  of  Chicago :  "There  is  no  question  that 
the  decision  of  Judge  Brown  declaring  the  Berliner 
patent  invalid  will  have  a  stimulating  effect  upon 
the  Independent  telephone  interests,  and  we  will 
probably  see  the  greatest  activity  in  the  way  of  new 
work,  rebuilding  and  additions  to  old  plants  seen 
in  the  history  of  the  telephone  business.  While  it 
is  to  be  expected  that  the  Bell  coinpany  will  adopt 
new  tactics  in  the  way  of  harassing  manufacturers 
and  users  of  apparatus  other  than  its  own  manu- 
facture, yet  the  effect  of  its  threats  will  have  com- 
paratively little  effect  upon  the  situation.  A  itura- 
ber  of  very  important  enterprises  have  been  in  a 
sort  of  statu  quo  condition  for  the  last  year  await- 
ing the  outcome  of  this  decision.  Now  that  the 
atmosphere  is  cleared  of  any  possible  patent  inter- 
ferences, these  deals  will  be  consummated  and  tele- 
phone plants  will  be  established  in  all  of  the  large 
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cities  of  the  United  States  as  well  as  the  smaller 
ones.  While  the  business  has  beea  unusually  brisk 
and  the  volume  large,  and  so  much  so  that  it  has 
been  almost  out  of  the  question  for  some  manu- 
facturers to  keep  pace  with  the  rapid  growth  and 
demands  of  the  business,  there  will  be  no  handicap 
in  the  ability  of  Independent  companies  to  secure 
apparatus  of  the  latest  design,  as  preliminary  ar- 
rangements for  enlargements  have  generally  been 
made,  and  are  in  such  sluipe  that  the  increased  de- 
mand for  apparatus  will  be  fully  met." 

President  Tyler  of  the  Southern  New  England 
'i  elephone  company,  one  of  the  licensee  companies 
of  the  American  '1  elephone  and  Telegraph  company, 
was  quoted  in  a  New  Haven  dispatcli  as  saying 
that  the  use  of  the  Berliner  patent  had  got  beyond 
the  point  where  it  could  be  controlled  by  any  com- 
pany. He  also  said,  it  was  added,  that  he  had  not 
considered  the  question  of  patents  in  telephone  in- 
struments as  of  any  importance. 

J.  A.  Williams,  president  of  the  Williams  Elec- 
tric company,  Cleveland :  "I  do  not  consider  that 
the  decision  in  the  Berliner  case,  recently  handed 
down,  will  make  much  difference  in  the  status  of 
the  Independent  telephone  business,  as  the  vast  ma- 
jority of  all  the  persons  interested  in  exchange 
promotion,  construction  or  operation  have  been 
practically  certain  for  the  last  two  or  three  years 
that  the  decision  would  be  rendered  just  as  it  is. 
The  only  thing  which  it  has  done  will  be  to  remove 
the  doubt  which  maj^  have  existed  in  the  minds  of 
a  few  who  contemplated  engaging  in  the  telephone- 
exchange  business,  and  to  this  extent  only  will  it 
affect  the  future  prosperity  of  the  industry.  Had 
this  decision  occurred  three  or  four  years  sooner,  the 
independent  telephone  business  would,  no  doubt, 
be  much  greater  in  extent  to-day  than  it  now  is. 
It,  however,  places  Independent  telephone  interests 
beyond  the  peradventure  of  a  doubt,  upon  an  abso- 
lutely safe  commercial  footing,  and  we  may  look  for, 
within  the  next  four  or  five  years,  unparalleled  ad- 
vancement and  prosperity  to  the  Independent  tele- 
phone interests.  To  the  early  investors  in  Independ- 
ent telephone  exchanges,  a  great  deal  of  credit  is  due. 
They  really  were  the  pioneers  in  the  field  and  per- 
formed their  work  and  risked  their  means  under 
what  certainly  must  have  seemed  to  them  risky  con- 
ditions." 


Electrical    Development    in   the   Island 
of  Trinidad. 

The  British  colonial  government  of  the  Island  of 
Trinidad  has  consented  to  the  granting  of  a  charter 
to  the  Trinidad  Electric  company  for  the  con- 
striiction  of  an  electric  tramway  line  and  an  elec- 
tric-lighting plant  in  the  city  of  Port  of  Spain,  the 
capital  of  the  island.  Some  months  ago  the  Trini- 
dad Electric  company  obtained  control  of  the  ex- 
isting tramway  lines  and  lighting  plant  in  Port  of 
Spain,  and  made  application  for  a  charter  to  convert 
the  tramway  lines  into  electric  trolley  roads,  cover- 
ing the  entire  city.  The  charter  also  asked  for  power 
to  extend  the  lighting  service  to  all  parts  of  the 
city  and  its  adjacent  suburbs.  This  application  was 
granted,  and  the  company  now  has  a  charter  under 


Westinghouse  O.  D.  Transformers. 

The  Manhattan  Elevated  Railroad  company  has 
recently  ordered  a  large  number  of  Westinghouse 
O.  D.  transformers,  which  are  to  be  used  for  light- 
ing the  elevated-railway  passenger  stations  through- 
out the  city  of  New  York.  These  transformers 
arc  to  be  of  3.2  kilowatts  and  6.4  kilowatts  in  size. 

Although  the  O.  D.  transformers  are  of  rela- 
tively new  design,  they  partake  of  all  the  distinctive 
characteristics  which  have  marked  the  Westing- 
house  transformers  for  many  years.  In  this  re- 
spect, as  in  others,  the  Westinghouse  designs  have 
necessitated  extremely  little  modification  from  year 
to  year,  the  earlier  designs  having  embodied  the 
essential  features  of  an  efficient  type  of  apparatus. 
In  the  new  transformers,  however,  are  incorporated 
a  number  of  new  and  valuable  details. 

In  working  out  the  design  of  the  Westinghouse 
transformers,  the  attempt  has  been  made  to  obtain 
a  general  txce'lence  without  placing  undue  weight 
upffii  any  feature  of  the  design.  Efficiency  at  vari- 
ous loads,  regulation  in  all  classes  of  service,  in- 
sulation and  mechanical  simplicity  and  strength 
have  all  been  made  elements  m  the  design.  A  fea- 
ture of  the  transiormers  is  the  use  of  a  surrounding 
body  of  oil,  enclosed  in  a  metal  outer  case.  This 
oil  IS  valuable,  both  as  a  cooling  medium  and  be- 
cause it  increases  the  life  of  the  insulation 
and  the  lightning-resisting  power  of  the  trans- 
former. The  coils  are  individually  insulated  and 
are  spread  apart  at  the  erds  in  such  a  way  as  to 
secure  the  greatest  possible  heat-radiating  surface 
without  in  any  way  lowering  the  efficiency  of  the 
apparatus. 

The  C^  D.  transformer  has  been  given  a  consid- 
erable range  of  electromotive  force  by  winding  it 
for  two  primo^vy  and  three  secondary  voltages.  In- 
dividual sections  of  the  windings  are  supplied  with 
terminal  contacts,  which,  by  a  simple  change  of 
connections,  give  a  range  of  voltage  covering  all 
practical  requirements.  The  secondary  coils  for  all 
transformers  are  wound  with  copper  of  square 
cross-section,  which  gives  about  30  per  cent,  more 
available  c'ross-section  than  similar  coils  wound 
with  round  copper,  thus  reducing  the  loss  due  to 
the  resistance  of  the  windings. 

Before  the  O.  D.  transformer  was  placed  upon 
the  market  it  was  subjected  to  a  series  of  the 
ntost  thorough  tests,  in  order  to  remedy  any  pos- 
sible defects  in  design  or  construction.  A  com- 
plete line  of  transformers  was  operated  for  nearly 
a  year  at  twice  their  normal  electromotive  force. 
The  insulation  vas  subjected  to  tests  in  which  the 
electromotive  force  was  raised  to  eight  times  the 
normal  figure,  and  careful  measurements  were  made 
of  the  iron  losses,  which  showed  that  throughout  this 
long  period  of  experimental  overloading  the  iron  had 
undergone  no  deterioration,  the  Westinghouse 
method  of  treating  the  iron  being  thus  proven  to 
be   entirely  satisfactory. 

Every  individual  transformer  before  leaving  the 
factorj"^  is  run  at  overload  with  the  normal  potential 
and  also  at  three  times  the  normal  voltage  without 
load,  and  insulation  tests  are  made  at  voltages 
ranging  from  4,000  to  8,000.  Subsequently  the  coils 
are   immersed  in   oil,   which  greatly  increases   their 
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Part  III. 

d.  Determination  of  the  Attenuation  Constant. — 
Eirst  Method. — It  was  shown  above  that  the  equa- 
tion of  the  curve  of  the  mean  value  of  current  is 
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where  (y)  is  the  mean  value  of  the  current  at  the 
distance  $  from  the  middle  point  of  the  cable  and 
vo  is  the  mean  value  at  the  middle  point  when 
the  brush  (h)  of  the  contact-maker  is  set  to  give 
a  maximum  deflection  at  this  point.  In  Figs.  12 
and  13  two  such  curves  are  given.  In  these  curves 
the  abscissa;  represent  the  number  of  the  coil  at 
which  the  reading  was  taken,  and  the  ordinate  rep- 
resents the  galvanometer  reading  at  the  corre- 
sponding coil. 

An  attempt  was    first    made  to  determine  p    from 
these  curves. 


Let  y  i   be  the  value  of  y  at  {  = 
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Since  ~  is  small,  we  can  also  write 

Therefore,  considering  the  numerical  values,  only, 
of  y«  and-  y;^ ,    we  shall  have 
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Referring  now  to  curve  Fig.  12 
A  =17 
yo  =  33-5 
yA  =  34 
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calculated  from  the  formula 
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gives   |5    =  .0141 
if  we  assume  for  L,  C   and  R  the  following  average 
values:     L  =  .058,  C  —  .074  X  I0""°,  R  =  I7-5- 

The  question  now  arises:  What  degree  of  ac- 
curacy can  be  claimed  for  this  experimental  deter- 
mination of  p  ?  The  expression  for  p  contains 
the  difference  of  quantities  which  are  nearly  equal. 
Now  this  difference  is  very  near  the  limit  of  the 
errors  of  observation,  the  limit  being  quite  con- 
siderable, on  account  of  several  reasons.  The  chief 
reason  is  this:  The  condenser  sections  of  the  cable 
are  far  from   uniform.     This   lack  of  uniformity   is 


.   Fig.  I.  Small  Size. 


Fig.'2.     Small  Size  (Rear  View). 


which  it  purposes  to  expend  some  $940,000  in  ac- 
quiring existing  tramway  and  lighting  plants  and 
converting  them  into  a  system  covering  the  whole 
of  the  city  of  Port  of  Spain  and  three  adjacent 
suburbs.  The  new  company  will  be  capitalized  at 
over  $1,000,000,  and  the  work  of  construction  will 
be  commenced  in  the  course  of  a  few  months. 
Bruce  &  McConnell,  engineers,  employed  by  the  new 
company,  have  gone  over  the  ground  and  prepared 
plans  and  spccihcations  for  the  work  the  company 
purposes  to  undertake.  The  existing  properties 
which  the  company  will  take  over  include  a  good 
electric  plant,  a  mile  and  a  half  of  poor  Iram  line 
and  a  small  hghting  system.  There  are  also  about 
eight  miles  of  good  mule-car  line  in  and  outside 
the  city.  The  island  of  Trinidad  is  the  most  pros- 
perous of  all  the  British  West  Indies. 


The  lighting  plant  at  Escanaba,  Mich.,  is  running 
at  its  full  capacity,  and  arrangements  are  being 
made  to  duplicate  the  present  equipment. 


Fig.  3.     Primary  and  Secondary  Coils, 
WESTINGHOUSE   O.    D.    TRANSFORMERS. 


Fig.  4.     Coils  of  Small-size 
Traiisformer. 


Fig.  5.     50-kilowaU  Trans- 
former. 


insulation  resistance.  These  transformers  may  be 
wound  for  any  electromotive  force  up  to  6,600;  they 
may  be  arranged  for  the  Scott  system  of  three- 
phase,  two-phase  transmission,  and  may  be  adapted 
to  almost  any  special  class  of  work.  For  capacities 
greater  than  50  kilowatts,  the  Westinghouse  com- 
pany manufactures  a  line  of  transformers  known 
as  the  oil-insulated,  self-cooling  type.  These  self- 
cooling  transformers  are  now  being  made  in  sizes 
up  to  500  kilowatts.  The  oil-insulated,  water- 
cooled  transformers  are  being  made  in  sizes  up 
to  2,250  kilowatts,  and  the  air-blast  transformers  in 
sizes  up  to  2,750  kilowatts.  Of  the  accompanying 
pictures  Fig.  4  shows  the  standard  transformer  of 
the  small  size  without  case,  and  Fig.  3  the  primarj- 
and  secondary  coils  of  the  same  transformer.  In  Fig. 
5  is  shown  a  50-kilowatt  transformer,  while  in  Figs. 
I  and  2  are  given  two  views  of  the  small-size  trans- 
former. 


A  franchise  has  been  granted  for  the  installation 
of  a  power  and  lighting  plant  at  Marion,  Ala. 


due,  first,  to  the  varying  thickness  of  the  tinfoil 
which  makes  the  resistance  vary  from  section  to 
section.  Secondly,  the  sections  are  heated  before 
compression  is  applied  to  them.  This  heating  is, 
of  course,  not  quite  uniform;  the  amount  of  paraf- 
fin driven  out  by  the  applied  pressure  is,  therefore, 
different  in  different  sections.  Hence  the  variation 
of  capacity.  The  result  is  that  the  speed  of  propa- 
gation is  different  in  different  sections.  The  dif- 
ference may  amount  to  as  much  as  20  per  cent. 
Hence  the  wave  length  will  change  considerably 
from  point  to  point  of  the  cable.  This  will  be  ot).- 
served  in  the  curves  of  Figs.  12  and  13.  Thus  in 
Fig.  12  the  first  quarter  wave  length  is  four  miles 
long,  the  second  quarter  wave  length  is  4.5  miles 
and  the  average  is  4.25.  The  same  variation  will 
be  observed  in  curve  of  Fig.  13.  It  is  evident,  there- 
fore, that  the  method  described  above  for  taking 
readings  at  the  various  points  of  the  cable  will  not 
give  readings  which  will  follow  very  strictly  the 
mathematical  law  of  the  formula.  Taking  all  these 
things    into   consideration,    it   is    evident    that    this 
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method  just  pointed  out  for  determining  experi- 
mantally  the  attenuation  constant  is  not  strictly  ap- 
plicable to  our  cable. 

Another  method  will  be  described  now  which 
determines  the  attenuation  constant  not  from  the 
one-half  wave  lengths,  only,  near  the  middle  of 
the  lincj  but  takes  all  the  waves  corresponding  to 
a  long  length  of  the  line  into  consideration.  The 
wave-length  determination  given  above  agreed  so 
nmch  better  with  the  theory  for  the  very  reason 
that  the  method  employed  gave  the  average  wave 
length,  and  not  the  wave  length  at  any  particular 
point  of  the  cable. 

Although  the  curves  of  Figs.  12,  13  and  14  do  not 
enable  us  to  calculate  ,8  accurately,  they  are  still 
of  considerable  importance.  First,  they  show  that 
the  cable,  though  it  has  a  large  resistance,  pos- 
sesses, nevertheless,  a  small  attenuation  constant. 
This  is  particularly  well  shown  in  the  curve  of  Fig. 
14.  This  curve  represents  the  mean  square  of  cur- 
rent at  the  various  coils.  The  readings  were  ob- 
tained in  this  case  by  dispensing  with  the  sliding 
contact  arrangement  and  putting  in  place  of  (E) 
an  electro-dynamometer.  This  mean-square  curve 
represents  a  very  near  approach  to  the  stationary 
wave  fornij  which  shows  that  the  attenuation  is 
extremely  small.  Secondly,  the  smoothness  of  the 
curves  12,  13  and  14  shows  fhat  the  non-uniform 
cable  acts,  even  at  the  frequency  of  625  periods  per 
second,  just  like  a  uniform  cable.  This,  in  fact,  was 
the  principal  aim   of  this  experimental  research. 

Second  Method  of  Determining  ^  . — The  value 
^     was  determined  from 
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as  follows:  Suppose  that  at  a  considerable  distance 
from  the  point  f  :=  o,  we  find  a  point  the  distance 
of  which  is  some  multiple  of   a  /2.     Then 


>^  (^e?*,  +  e-K,j 


This  was  done  experimentally  by  shifting  the 
brush  (h),  Fig.  8,  until  the  maximum  reading  was 
obtained  at  the  middle  point   of  the  line.     It  was 


FIG.    12.    WA\"E  TRANSMISSION  OVER  NOK-UNIFORM  CABLES. 

152  scale  divisions — that  is,  yo  ^  152.^  Then  the 
spring-jack  was  carried  to  the  beginning  of  the 
cable  and  passed  along  from  coil  to  coil,  until  the 
galvanometer  reading  passed  through  a  maximum. 
The  distance  i  1  of  this  point  from  f  :=  0  was  145. 
The  reading  actually  obtained  was  60,  but  this  read- 
ing was  obtained  from  a  shunt  wire,  and  the  read- 
ing as  calculated  from  the  shunt  was  630.  Now, 
when  ^  1  is  so  large  that  the  omission  of  e—^K  in 
comparison  to  e^-P^i  involves  an  error  of  the 
same  order  of  magnitude  as  the  errors  of  observa- 
tion, -we  have  the  simplified  formula 
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Therefore, 


I    1        2  y, 
p=   -  log    -^^ 

^x        yo 

In  the  case  before  us 

I    ,       1260  ^,,, 

^= —  log =  .0145 

145  152 

The  calculated  value  of  ^  ,  as  given  above,  is 
.0141.  Experiment  and  theory  agree  quite  satis- 
factorily. The  equivalence  between  the  non-uni- 
form cable  and  its  corresponding  uniform  conductor 
up  to  625  periods  per  second  has  therefore  been 
established  experimentall3^ 

Internal  Reflection  of  Electrical  Waves  in  a 
Non-uniform  Cable. 

It  remains  to  be  shown  now  that  when  the  dis- 
tribution of  the-  inductance  coils  over  the  cable 
does  not  render  the  cable  approximately  equivalent 
to  its  corresponding  uniform  conductor,  then  there 
w-ill  be  serious  internal  reflections  w^hich  will  di- 
minish the   efficiency  of  wave  transmission. 

For  this  purpose  the  inductance  coils  were  con- 
nected in  groups  of  10;  one  of  these  groups  w^s 
inserted  into  the  cable  every  10  miles,  so  that  the 
total  inductance  of  the  cable  was  now  the  same 
as  before.  A  simple  harmonic  electromotive  force 
of  260  periods  per  second  was  impressed  upon  the 
cable.  The  wave  length  of  a  w'ave  of  this  frequency 
on  the  corresponding  uniform  conductor  was  found 
(see  Fig.  13)  to  be  41.4  miles,  so  that  the  inserted 
■inductance  coils  were  apart  at  a  distance  which  is 
equal  to  about  one-quarter  of  the  wave  length  on 
the  corresponding  uniform  conductor.    The  degree 
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of  equivalence  between  this  non-uniform  cable  and 
its  corresponding  uniform  conductor  is  the  same 
as  the  degree  of  equivalence  between  sin  ~/4  and 
~/4;  that  is  to  say,  the  resemblance  between  the 
two  is  very  small. 

Theory  of  the  Experiments  on  Internal  Wave 
Reflections. — The  current  at  any  point  between  two 
consecutive  groups  of  coils  can  be  written  as  follows; 

y  =  A  e^f  sin  (pt  —  a  f )  +  B  e-^f  sin  (pt  +  a  f ) 
that  is,  there  are  two  waves,  one  a  direct  one  and  the 
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FIG.     13.    WAVE  transmission  OVER  NON-UNIFORM  CABLES. 

Other  a  reflected  one.     This   equation  can  also  be 
written : 


y  =  i/A--  e2^S  - 
where 


b-  c—2^i  '\~2  A  B  cos  2  a  f   sin  (pt  - 


A  e^f  —  B  e-j3^ 


A  e^f  -f-  B  e-Pf 
Let  M  (y)  stand  for  the  mean  value  of  the  cur- 
rent, then 


fig.    14      WAVE  TRANSMISSION  OVER  NON-UNIFORM  CABLES. 

of  Fig.  14)  the  attenuation  would  be  even  much 
more  powerful.  I  intend  to  continue  this  par- 
ticular part  of  the  research  in  the  very  near  future. 
Telephony  over  the  Non-uniform  Cable. — These 
experimental  results  leave  no  doubt  as  to  the  cor- 
rectness of  the  prediction  which  the  mathematical 
theory  makes  with  regard  to  telephony  over  non- 
uniform cables.  Actual  experimental  tests  with 
transmitters  and  receivers  which  were  kindly  put 
at  my  disposal  by  the  New  York  Telephone  com- 
pany, for  which  I  feel  very  grateful  to  it.  veri- 
fied these  predictions  completely.  Telephonic  com- 
munication over  the  whole  of  the  cable  was  car- 
ried on  with  perfect  ease.  Both  the  volume  and 
the  articulation  of  the  transmitted  sound  were  all 
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that  could  be  desired.  If,  however,  the  inductance 
coils  were  cut  out  and  the  cable  used  as  a  uniform 
cable,  then  the  transmission  was  good  up  to  50 
miles,  fair  up  to  75  miles,  impracticable  at  100  miles, 
impossible  at  distances  over  112  miles.  Increased 
distance  interferes  with  the  transmission  over  the 
uniform  cable,  not  only  on  account  of  the  dimin- 
ished volume  of  the  sound  transmitted,  but  also  on 
account  of  the  rapid  loss  of  articulation.  This 
manifests  itself  at  first  as  an  apparent  lowering  of 
the  pitch  of  the  voice,  just  the  theory  demands  it. 
My  assistant's  voice  is  of  an  ordinary  pitch,  if  any- 
thing, a  little  above  the  pitch  of  the  average  man's 
voice.  When  it  was  transmitted  over  75  "miles  of 
the  uniform  cable  (that  is,  the  coils  being  discon- 
nected from  it)  it  sounded  like  a  strong  baritone. 
Over  a  distance  of  100  miles  it  became  so  drummy 
(this  is  an  expression  borrowed  from  telephone 
engineers)  that  it  was  difficult  to  understand  it, 
unless  nothing  but  ordinary  conversation  was  car- 
ried on,  and  then  very  slowly,  and  the  speaker  had 
to  put  his  mouth  as  close  to  the  transmitter  as 
possible,  and  speak  out  as  if  he  were  addressing 
a  big  audience.  At  distances  over  112  miles  noth- 
ing but  the  lowest  notes  of  the  voice  could  be 
heard;  the  articulation  was  entirely  gone.  When 
the  coils  were  all  in,  then  no  drumminess  in  the 
voice  was  noticed,  and  the  conversation  could  be 
carried  on  as  rapidly  as  one  chose  to  do.  I  under- 
stand that  in  long-distance  work  three  galvanic  cells 
of  the  same  type  of  which  I  had  two  only  were 
formerly  employed  by  the  American  Telegraph 
and  Telephone  company  when  it  employed  the 
old"   system    of    transmission. 

Effect  of  Internal  Reflections  upon  Telephonic 
Transmission. — The  effect  of  internal  reflection  is 
illustrated  even  more  strikingly  by  t-elephonic  trans- 
mission than  it  is  by  the  exploration  of  the  simple 
harmonic  wave,  as  represented  in  Fig.  15.  The 
same  distribution  of  coils  was  used  for  telephonic 
transmission  as  described  above  in  connection  with 


M  (y)  =  -  -[/A-  e^H  +  B-  e— 2pf  -j-  2  A  B  cos  2  a  ^  cos 

(pt.-O 

This  is  a  maximum  when  ti  is  given  such  a  value 
that  pti  —  6=0.  In  that  case  M  (y)  is  propor- 
tional  to   the  square   root  of  the  mean   square   of 

the  current. 

Experiment. — The  curve  of  M  (y)  was  obtained 
in  the  same  manner  as  the  curves  of  Figs.  12  and 
13,  except  in  this  case  the  movable  brush  (h),  Fig. 
8,  was  shifted  until  the  galvanometer  showed  the 
maximum  deflection  at  every  reading.  These  read- 
ings were  plotted  as  ordinates  of  curve,  Fig.  15. 
Points  (abed)  on  the  axis  of  abscissae  mark  the 
positions  of  the  groups  of  inductance  coils.  The 
effect  of  reflections  is  shown  in  a"  very  marked 
manner  by  the  sharp  corners  and  strong  depres- 
sions. The  sharp  corners  coincide,  of  course,  with 
the  positions  of  the  coils.  The  rapid  rise  of  the 
minima  points  show  strong  attenuation.  To  com- 
pare the  attenuation  in  this  case  with  the  attenua- 
tion which  exists  where  the  coils  are  distributed 
one  per  mile  it  is  only  necessary  to  obtain  from 
curve  15  the  curve  of  mean  square  of  current  and 
compare  it  to  curve  of  Fig.  14.  Draw  then  a 
straight  line  through  two  consecutive  minima  and 
compare  the  slope  of  this  line  in  curve  14  to  that 
of  curve  15.  It  will  be  found  that  the  slope  in  this 
latter  case  is  very  much  more  rapid,  and  therefore 
the  attenuation  is  very  much  more  powerful;  and 
it  should  be  remembered  that  in  curve  of  Fig.  15 
we  have  the  attenuation  which  is  accompanying  a 
frequency  of  260  periods  per  second.  With  a  fre- 
quency  of  625   periods  per   second   (the    frequency 
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FIG.    15.    WAVE  TRANSMISSION  OVER  NON-UNIFORM  CABLES. 

the  internal-reflection  experiments.  A  distance  of 
100  miles  of  the  cable  was  employed.  Telephonic 
transmission  over  this  distance  was  absolutely  im- 
possible, although  the  lowest  note  in  the  voice 
was  transmitted  quite  vigorously  and  sounded  like 
the  mufHed  beating  of  a  big  drum.  Another  dis- 
tribution of  the  coils  was  now  tried.  The  coils 
were  divided  into  groups  of  five,  and  these  groups 
were  put  into  the  cable  at  points  five  miles  apart. 
Transmission  over  a  distance  of  100  miles  became 
intelligible,  though  with  much  difficulty;  but  it  was 
not  as  good  as  over  the  cable  without  the  coils. 
The  drumminess  was  even  more  excessive  in  the 
former  case  than  in  the  latter.  One  had  to  put 
his  mouth  very  close  to  the  transmitter,  speak 
very  slowly,  very  loud,  and  about  very  ordinary  ' 
things,  otherwise  the  meaning  of  the  transmitted 
intelligence  would  not  be  caught  at  all.  But  if 
the  same  distance  of  cable  was  employed  with  the 
inductance  coils  placed  one  mile  apart,  as  the 
mathematical  theory  suggests,  then  the  voice  of  the 
sender  sounded  just  as  if  he  stood  right  before 
the  receiving  operator.  It  was  not  necessary  to 
stand  near  the  transmitter  at  all,  in  order  to  be 
heard  at  the  other  end.  There  was  no  difficulty 
in  making  the  receiving  operator  understand,  even 
if  the  transmitting  operator  stood  anywhere  in  the 
room  at  a  distance  of  20  feet  or  more  from  the 
transmitting  instrument.  The  effect  of  the  in- 
ductance coils,  properly  distributed  over  the  cable, 
upon  the  efficiency  of  transmission  astonishes  even 
one  like  myself,  who  has  now  worked  for  years' 
upon,  and  made  himself  perfectly  familiar  with,  this 
fascinating  problem  of  electromcchanics. 

The  inductance  coils  which  I  have  so  far  de- 
scribed contain  no  iron.  Coils  with  iron  cores  to 
be  used  for  this  purpose  will  have,  of  course,  to 
be  constructed  in  a  perfectly  definite  way  to  work 
satisfactorily.  I  expect  to  bring  this  matter  be- 
fore the  Institute  at  some  future  time.  Suffice  it 
to  state  now  that  such  coils  would  be  required  in 
the  construction  of  non-uniform  submarine  and 
underground-telephone  cables  on  account  of  the 
much  smaller  volume  per  unit  of  inductance.  For 
long-distance  air  lines  inductance  coils  without 
iron  cores   would  be   in   many  respects  preferable. 

In  conclusion,  I  wish  to  thank  my  assistant,  Mr. 
Cushman,   and    my    students,    Mr.    Frank   and   Mr. 
Koscherak.    for   the   very   faithful   and  persevering 
way  in  which  they  have  assisted  me. 
[77;e  €nd.'\ 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  News  from    the   Northwest. 

A  reorganization  of  the  Mississippi  Valley  Tele- 
phone company  of  St.  Paul  and  Minneapolis  is  soon 
to  be  effected  and  its  affairs  placed  upon  a  business 
basis.  The  receiver  is  now  preparing  his  report  for 
the  court,  and  it  will  be  submitted  shortly.  With 
it  will  be  a  proposition  for  reorganization  from 
local  capitalists.  It  is  thought  it  will  be  acceptable 
and  that  the  new  concern  will  take  charge  early  in 
April. 

The  local  telephone  company  at  Waseca,  Minn., 
contemplates  extending  lines  into  the  country. 

The  Alsen,  Bercsford  and  Emmet  Telephone  com- 
pany 0/  Alsen,  S.  D.,  has  been  formed  to  build  a 
line  connecting  Alsen,   Bcresford  and  Emmet. 

Robert  Canitf  has  sold  his  interest  in  the  Center- 
ville  (,S.  D.)  Telephone  company  to  his  partner, 
W .  E.  Ege. 

The  Black  Hills  Telegraph  and  Telephone  com- 
pany and  the  Harrison  Telephone  company,  both 
operating  in  Deadwood,  S.  D.,  and  the  Black  Hills, 
are  preparing  to  extend  their  lines  the  coming  sea- 
son. 

The  Broken  Bow  Telephone  company  of  Broken 
Bow,  Neb.,  will  extend  wires  to  Burwell  from 
Taylor    and  from   Comstock  to   Ord,   Neb. 

The  Independent  telephone  exchange  at  David 
City,  Neb.,  has  been  sold  to  the  Nebraska  Telephone 
company,  which  will  put  in  long-distance  instru- 
ments and  a  new  switchboard. 

A  local  exchange  is  projected  for  Staples,  Minn. 

Farmers  northwest  of  Walker,  Iowa,  are  working 
to  establish  telephone  connection  with  that  point. 

The  local  telephone  company  at  Galva,  Iowa,  is 
working  to  induce  farmers  between  Galva  and 
Coulson  to  put  in  telephones. 

The  Pacific  States  Telephone  company  has  had  a 
dispute  with  the  local  operator  at  Hillyard,  Wash., 
and  has  taken  out  its  instrument  there.  The  town 
is  without  telephone  connection.  Citizens  talk  of 
inducing  the  Spokane  and  British  Columbia  Tele- 
phone company  to  put  in  an  office  and  establish  an 
exchange. 

A  local  exchange  for  Battle  Creek,  Iowa,  is  near- 
ing  completion. 

N.  S.  and  M.  H.  Harter  have  been  granted  fran- 
chises for  exchanges  at  Kingsley  and  Correction- 
ville,  Iowa. 

The  Iowa  Telephone  company  proposes  improve- 
ments to  its  local  exchange  at  Muscatine,  Iowa,  in 
the  spring.     Considerable  new  cable  is  to  be  put  in. 

Telephone  connection  is  promised  from  Rolla, 
N.  D.,  with  Dunseith,  Bottineau,  Willow  City  and 
'j  owner. 

Ed.  Code  has  concluded  to  install  a  local  ex- 
change al  Park  River,  N.  D. 

The  telephone  company  at  Missoula,  Mont.,  is 
examining  all  the  instruments  in  the  city  and 
remedying  all  defects. 

A  telephone  line  will  be  constructed  from  Ains-- 
worth.   Neb.,  to   Springview  and  Norden. 

The  Central  Union  Telephone  company  of  Illi- 
nois has  made  a  proposition  to  absorb  the  farmers' 
mutual  telephone  lines  in  Scott  County,  Iowa,  and 
vicinity,  and  give  them  the  Bell  service. 

The  Mutual  Telephone  company  of  Des  Moines, 
Iowa,  has  opened  a  sub-exchange  at  East  Des 
Moines  with  300  connections.  Another  section  of 
:oo  connections  will  be  added  to  the  switchboard, 
and  it  will  be  gradually  increased  to  700  connec- 
tions. 

The  Iowa  Telephone  company  will  establish  a 
local  exchange  for  Columbus  Junction,  Iowa. 

A  farmers'  system  will  be  constructed  from  Til- 
ton.   Iowa,   to  farmers   in  the  vicinity. 

The  Chicago  Independent  Telephone  Construction 
company  has  asked  for  a  local  franchise  at  Billings, 
Mont. 

Tl;c  Olds  Telephone  company  of  Olds.  Iowa,  has 
filed  articles  of  incorporation,  with  $1,800 'capital 
stock. 

Farmers  of  Wheeler  Township,  Sac  County,  Iowa, 
have  formed  a  mutual  telephone  association. 

A  rural  telephone  system  will  be  built  from  'Vic- 
tor. Iowa,  to   Hickory  Grove    and  beyond. 

The  Rocky  Mountain  Bell  Telephone  Company 
contemplates  establishing  a  local  system  in  Twin 
Bridges.   Mont. 

The  Nez  Perce  Telephone  company  of  Nez  Perce, 
Idaho,  will  build  a  line  from  Peck  to  Mohler. 

A  hill  has  passed  the  House  and  is  before  the 
Senate  of  Minnesota  which  provides  that  persons 
'or  coninanics  may  use  the  public  highways  of  the 
Plate  for  telephone  and  telegraph  wires  without 
securing  permission  from  the  City  Council  or  gov- 
erning board  of  any  city  or  village.  A  vigorous 
fight    is   being   made   on    the   measure.  R. 


Indiana  Telephone  Items. 

The  United  Telephone  company  of  Wabash  has 
closed  a  contract  for  the  erection  of  a  telephone 
loll  line  from  Indianapolis  to  Huntington,  50  rniles.  to 
compete  with  the  Bell  company,  and  for  a  line  from 
Wabash  to  Rochester. 

The  telephone  and  other  companies  in  South  Bend 
using  overhead  wires  have  agreed  with  the  city 
to  place  all  their  wires  underground  early  in  the 
spring. 

A  bitter  war  is  raging  between  the  Indiana  Tele- 
phone   company    of     Hartford    City,    Marion    and 


Montpelier  and  the  Central  Union  company.  Ten 
years  ago  the  latter  put  in  a  local  exchange  at 
Hartford  City  and  established  the  rate  of  $5  and 
$4.50  for  business  houses  and  dwellings,  respectively. 
A  year  later  the  service  was  taken  out  and  a  toll 
service  and  station  established.  The  local  company 
was  organized  and  an  Independent  exchange  put  in 
CJtting  the  rate  to  $2  and  $1.50,  respectively.  It  has 
since  grown  to  include  the  local  Independent  sys- 
tems of  Montpelier,  Marion  and  Upland,  with  con- 
necting lines  from  each  place.  The  Marion  system 
was  recently  acquired,  and  the  company  for  the  first 
time  came  into  direct  competition  with  the  Central 
Union.  In  the  way  of  retaliation  the  latter  company 
has  begun  to  solicit  patronage  at  Hartford  City  for 
a  new  exchange,  and  the  solicitor  claims  to  have 
nearly  100  subscribers.  To  counteract  the  progress 
of  the  invading  company,  the  Independent  concern 
secured  So  business  men  to  sign  an  agreement  not 
to  use  the  telephones  of  the  Central  Union.  The 
latter,  however,  is  going  ahead,  and  will  attempt  to 
secure  200  or  300  patrons  in  the  residence  part  of 
the  city,  and  practically  compel  the  business  men 
to  accept  their  telephones.  To  do  this  the  rate 
has  alreadi'  been  cut  to  $1  for  residences,  and  may 
be  much  less.  Capitalists  of  Muncie,  Hartford 
City,  Bluff  ton  and  Marion  are  attempting  to  form 
an  Independent  company  to  fight  the  Central  Union 
at  Muncie. 

A  telephone  war  has  been  started  at  Crawfords- 
ville  by  the  Central  Union  company,  by  cutting  the 
rates  of  the  Home  company,  which  operates  the 
Independent  system,  and  is  soliciting  subscribers  on 
the  proposition  that  it  will  soon  have  as  large  a 
list  as  the  Home  company.  Three  years  ago  the 
Bell  company  was  the  only  one  operating  in  Craw- 
fordsville,  and  its  patronage  had  dwindled  down 
to  30  subscribers.  The  service  was  so  poor  that  a 
company  of  home  capitalists  secured  a  franchise 
from  the  cit-y  and  the  Bell  franchise  was  declared 
forfeited.  The  Bell  company  regained  its  fran- 
chise, and  for  two  years  has  been  furnishing  free 
service  to  subscribers,  and  has  secured  a  number 
of  them.  In  spite  of  this  the  Home  company  has 
increased  its  list  until  it  is  now  serving  1,000 
patrons.  On  the  first  of  the  year  the  Bell  company 
began  charging  patrons  the  same  rates  as  were 
asked  by  the  Home  company,  and  as  a  result  many 
of  the  latter's  subscribers  left,  and  in  an  effort  to 
stem  the  tide  it  has  announced  a  reduction  to  one- 
half  of  its  present  rates. 

The  Indiana  Legislature  is  considering  a  bill 
which  has  stirred  up  great  opposition.  It  provides 
that  telephone  companies  may  locate  their  poles  in 
streets  and  public  highways  and  in  any  places  they 
may  choose,  so  long  as  the  poles  do  not  obstruct 
public  traffic.  The  bill  has  been  reported  on  favor- 
ably and  the  report  concurred  in.  The  enemies  of 
the  bill  declare  that  it  is  innocent  enough  in  ap- 
pearance, but  practically  gives  the  roadways  of  In- 
diana to  the  telegraph  and  telephone  companies.  It 
is  claimed  that  the  New  Telephone  company  is  back 
of  the  measure.  The  bill  has  been  amended  so  as 
to  provide  that  the  poles  can  be  located  only  by 
consent  of  the  abutting  property  holders,  and  if 
passed  at  all  will  probably  be  in  this  form.  F. 


Telephone    Connection    between    Ohio 
and  the  South. 

As  the  result  of  a  conference  between  officials  of 
the  Cumberland  Telegraph  and  Telephone  company 
and  the  City  and  Suburban  Telegraph  asso- 
ciation of  Cincinnati,  it  is  said  that  tele- 
phone lines  will  be  built  connecting  Cincinnati  with 
all  of  the  important  cities  and  towns  of  the  Cen- 
tral South.  The  Cincinnati  company  will  build 
about  300  miles  of  new  lines  in  order  to  connect 
the  various  termini  of  this  company  already  in  ex- 
istence with  the  northern  termini  of  the  Cumber- 
land company.  The  Cumberland  company  owns 
the  systems  in  Nashville,  New  Orleans,  Chatta- 
nooga, Kno-xville,  Frankfort,  Lexington  and  Louis- 
ville. The  Cincinnati  company  controls  the  terri- 
tory north  of  the  Ohio.  Their  conjunction  means 
that  the  territory  from  the  Ohio  to  the  Gulf  and 
including  all  of  those  -southern  states  west  of 
Georgia  will  be  controlled  by  the  joint  organization. 


Independent  Telephone   Consolidation 
in  Pennsylvania  and  Vicinity. 

An  Associated  Press  dispatch  from  York,  Pa., 
dated  March  1st,  states  that  representatives  of  the 
Independent  telephone  companies  of  Pennsylvania. 
Maryland,  Virginia  and  West  Virginia  have  effected 
an  agreement  whereby  a  consolidation  of  all  the 
companies  will  be  made,  with  a  capitalization  of 
$^.000,000,  with  headquarters  in  York.  It  is  said 
that  arrangements  have  been  made  whereby  a  long- 
distance service  to  Philadelphia  and  New  York 
will  be  obtained  through  the  Keystone  Telephone 
company  of  Philadelphia.  The  officers  of  the  com- 
panies, says  the  dispatch,  hope  ultimately  to  unite 
with  the  Independent  telephone  companies  of  the 
western  states  and  thus  become  the  great  rival  of 
the   Bell  Telephone  company. 


Telephone  Practice  Discussed. 

The  regular  meeting  of  the  Chicago  Electrical 
association,  held  on  March  ist,  was  addressed  by 
Mr.  Kempster  B.  Miller,  engineer  of  the  Kellogg 
Switchboard  and  Supply  company  of  Chicago, 
who  read  a  paper  entitled  "Modern  Telephone 
Engineering."  Mr.  Miller  treated  his  subject  quite 
exhaustively  and  with  a  thorough  knowledge  of  all 
the  elements  entering  into  the  operation  of  a  com- 
plete and  modern  telephone  exchange.  He  stated 
that  he  believed  in  a  city  a  single  exchange  with 
multiple  switchboard  was  best,  all  points  considered. 
Mr.  Miller  said  that  whereas  the  largest  switch- 
board in  operation  at  present  (that  of  the  Cuyahoga 
company  at  Cleveland)  provided  for  9,600  lines  with 
an  ultimate  capacity  of  20,000,  he  believed  a  single 
exchange  furnishing  service  to  over  90,000  subscrib- 
ers could  be  built.  This  would  be  accomplished  by 
reducing  the  size  of  jacks  on  the  multiple  board  to 
quarter-inch  centers  and  by  making  use  of  the  di- 
vided-multiple system.  By  the  aid  of  a  number  of 
diagrams  the  speaker  explained  the  operation  and 
construction  of  a  modern  multiple  switchboard  and 
then  showed  several  views  of  large  exchanges.  A 
number  of  detail  views  of  apparatus  were  also  given, 
illustrating  plugs,  jacks,  lamp  signals,  relays,  cords, 
etc.  One  of  the  most  interesting  views  was  a  chart 
giving  curves  of  the  number  of  calls  during  the 
24  hours  of  a  day  of  both  the  Bell  and  Independent 
systems  in  a  large  city.  The  humps  and  depressions 
in  the  curves  were  taken  to  represent  the  "pulse" 
of  the  city,  the  telephone  exchange  being  regarded 
as  the  heart  of  the  community.  Mr.  Miller  closed 
by  stating  that  in  the  future  the  large  cities  would 
be  the  main  offices,  the  smaller  towns  the  branch 
offices  and  the  connecting  toll  hues  the  trunk  lines 
of  a  vast  telephone  system,  reaching-  all  over  the 
country. 

There  were  about  100  members  and  visitors  in 
attendance  at  the  meeting,  and  several  persons  took 
part  in  the  discussion  following,  the  paper.  W. 
Clyde  Jones  made  a  few  interesting  remarks  on  the 
phonograph  "busy"  signaling  system  brought  out 
in  the  West  by  Mr.  Sabin  a  few  years  ago.  He 
also  dwelt  upon  the  development  of  Independent 
telephony  and  the  attitude  of  the  Bell  company 
and  predicted  that  undoubtedly  the  present  competi- 
tion would  eventually  resolve  itself  into  two  large 
competing  companies — one  the  Bell  and  the  other  a 
consolidation  of  all  the  Independent  companies — sim- 
ilar to  the  present  telegraph  situation.  In  answer  to 
questions  by  the  members  Mr.  Miller  believed  that 
it  was  advisable  to  use  the  comtnon-battery  system 
in  any  ordinary  exchange  of  100  subscribers  or  over. 
He  thought  that  automatic  systems  of  over  1,000  sub- 
scribers were  not  praticable,  particularly  for  the 
reason  that  intelligence  in  the  central  office  was 
eliminated. 


NEW  COMPANIES. 


The  Gaffney  Telephone  company,  Gaffney,  S.  C, 
is  in  the  market  for  a  complete  plant  of  150  instru- 
ments. 

A  company  is  being  organized  for  the  establish- 
ment of  an  Independent  telephone  system  at  New 
Decatur,  Ala. 

The  Houston  Telephone  company  of  Golden,  111., 
has  been  incorporated,  with  a  capital  stock  of  $2,500, 
by  T.  J.  Downing,  E.  J.  Hedrick  and  L.  W.  Miller. 

The  Farmers  and  Merchants'  Union  Telephone 
company  of  Griggsville,  III,  has  been  incorporated 
for  $2,500,  by  Angus  N.  Orr,  Adam  Zimraermann 
and  J.  W.  Orr. 

The  Dakota  Telephone  and  Electric  company  of 
Geddes,  S.  D.,  has  been  incorporated  by  G.  E. 
Wickes,  Edward  C.  Wood  and  Frank  Exline,  with 
a  capital    stock   of  $150,000. 

Edmund  Walton,  general  manager  of  the  Howard 
Telephone  and  Electric  Lighting  company,  recently 
incorporated  for  $25,000  at  Ellicott  City,  Md.,  is 
in  the  market  for  cross-arms,  insulator  pins  and 
brackets,  No.  9  and  No.  14  wire,  telephones  and 
switchboards. 

The  Queen  City  Telephone  company  has  been 
incorporated  at  Albany,  N.  Y.,  with  a  capital  stock 
of  $500,000.  It  is  the  purpose  of  the  company 
to  operate  a  telephone  system  in  the  city  of  Buffalo, 
connecting  with  the  following-named  other  cities: 
Easterly  to  Rochester,  Syracuse,  Utica,  Albany, 
Poughkeepsie  and  New  York  city;  northeasterly  to 
Tonawanda,  Niagara  Falls,  Lockport,  Oswego, 
Watertown  and  Ogdensburg;  westerly  to  Dunkirk, 
Erie.  Cleveland,  Detroit,  Toledo  and  Chicago,  and 
southerly  to  Jamestown,  Hornellsville,  Binghamton, 
Corning,  Elmira,  Scranton,  Wilkesbarre,  Philadel- 
phia, Jersey  City  and  Washington.  The  directors 
of  the  company  are  Hardin  H.  Littell,  Robert  R. 
Hefford,  Frank  H.  Goodyear.  Charles  W.  Good- 
year, Robert  F.  Schelling  and  Eugene  A.  Georges  of 
Buffalo,  and  Samuel  E.  Wayland  of  Scranton,  Pa. 
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The    Present    Telephone    Situation    in 
Michigan.' 

By  J.  B.  Ware. 

It  is  witli  more  than  ordinary  pleasure  that  I  greet 
you  to-day  in  this  our  third  annual  meeting  of  tlie  as- 
sociation. 

This  pleasure  is  the  greater  owing  to  the  very  sat- 
isfactory conditions  surrounding  each  of  the  com- 
panies here  represented,  the  gratifying  outcome  of 
the  year's  business  and  the  growth  of  the  Inde- 
pendents in  Michigan  and  elsewhere,  during  said 
period, 

A\'1ien  we  assembled  in  Battle  Creek  one  year 
ago  a  cloud  of  uncertainty  hung  over  us,  owing  to 
the  recent  sale,  by  Detroit  and  Kalamazoo  indi- 
viduals, of  the  telephone  properties  of  the 

Detroit  Telephone  Exchange  with 5.200  telephones 

New  State  Exchange  and  lines 4-457  telephones 

Central  Telephone  company 413  telephones 

Kalamazoo  Exchange 819  telephones 

Total  telephones  sold lo.SSg 

We  cannot  too  strongly  express  appreciation  of  the 
offer  made  at  our  last  annual  meeting,  by  the  United 
States  Telephone  company  of  Cleveland,  Ohio,  to 
build  a  30-foot  pole,  long-distance  toll  line,  with 
sulScient  copper  circuits  to  handle  adequately  the 
toll  business  from  Michigan  to  Ohio  and  other 
states. 

Under  authority  given  by  you  to  your  executive 
committee  at  that  meeting,  proper  25-year  contracts 
we're  secured  with  a  majority  of  the  companies  of 
the  Slate  for  an  interchange  of  business,  etc.,  and 
the  United  States  company  began  the  construction 
of  the  line  mentioned,  from  the  Saginaw  end.  The 
line  is  completed  from  Saginaw  to  Owosso  and 
Lansing,  and  to  Jackson  and  Manchester,  except 
that  the  lines  in  Jackson  are  not  yet  built,  owing 
to  delay  in  the  securing  of  the  franchise,  which  was 
not  granted  until  January  21st.  The  line  will  be 
completed,  however,  via  Adrian,  to  Toledo,  before 
May  1st.  in  all  probability. 

The  United  States  Telephone  company,  besides 
owning  numerous  exchanges,  including  one  of  some 
6.000  telephones  in  Cleveland,  and  one  of  4.000  in 
Columbus,  owns  more  miles  of  toll  line  and  con- 
nects with  more  telephones  in  Ohio  (outside  of  Cin- 
cinnati") than  do  the  Belt  licensee  companies.  These  , 
connections  w^ill  be  secured  to  our  Michigan  com- 
panies over  the  United  States  company*s  lines  before 
mentioned. 

The  United  States  company  has  recently  secured 
long-term  contracts  for  Pennsylvania  toll  connec- 
tions, via  Pittsburg.  The  toll  lines  to  Pittsburg  are 
nearly  completed,  and  by  the  time  the  Michigan 
lines  are  finished  to  Toledo,  connections  will  have 
been  made  with  the  Pennsylvania  city  named. 

Strong  Independent  companies  are  rapidly  devel- 
oping in  Western  and  Central  New  York  and  Penn- 
sylvania, and  the  Baltimore  exchange  is  approach- 
ing completion.  The  year  1901  will  undoubtedly  see 
established  a  magnificent  system  of  exchanges  and 
toll  lines  east  of  the  Alleghany  Mountains,  thu's 
furnishing  to  the  Michigan  Independents  an  eastern 
long-distance  service  sooner  than  we  had  believed 
possible  or  probable. 

In  view  of  the  character  of  toll-line  construction 
in  other  states,  there  is  every  reason  for  us  to  build 
v-'ith  even  greater  care  than  we  have  in  the  past, 
and  w^hile  a  very  large  amount  of  copper  circuits 
have  been  put  up,  we  should  endeavor  to  cover  the 
Lower  Peninsula  with  sufficient  copper  circuits  to 
handle  adequately  the  toll  business,  which  has  n.ot 
heretofore    been    done   by    anyone. 

WTiatever  may  have  been  the  expectations  re- 
garding the  action  of  our  Independent  companies 
one  year  ago,  as  a  -matter  of  fact,  they  became  more 
atiive  and  aggressive  than  ever  before. 

The  Citizens'  Telephone  company  of  Grand  Rap- 
ids in  February.  1900.  purchased  a  majority  of  the 
stock  of  the  jMuskegon  CDmpany,  and  a  few  days 
later  formed  a  consolidation  with  the  Lansing  com- 
pany. In  August  it  purchased  the  interest  of  the 
Northern  Telephone  company,  including  the  Trav- 
erse Cit}.'  exchange  and  the  Leelan^w  Countv  lines. 
It  later  built  copper-circuit  lines  from  Cadillac  to 
Manton  and  Traverse  City,  thus  opening  for  the  first 
time  a  very  large  territory  that  heretofore  had  not 
had  any  teleohone  toll  ser\'ice.  including  Frankfort, 
Thompsonviile.    Copemish,    Wexford   and   Sherman. 

Like  other  Indeoendent  companies,  the  Citizens' 
has  connections  with  many  towns  not  reached  by 
the  Michigan-Erie  company.  Within  a  circle  around 
Grand  Rapids  having  a  50-mile  radius,  the  Citizens' 
company  reaches  2.11  exchanges  and  toll  stations, 
while  the  Erie  reaches  but  91,  an-  excess  of  140  in 
favor  of  the  Citizens'. 

With  Ionia  as  a  center,  within  a  circle  having  a  40- 
mile  rad'"S.  including  all  lines  wfst  of  Lansinc^  owned 
by  the  New  State  -company  and  sold,  as  before  re- 
ferred to.  at  the  present  time  the  following  shows 
all  places : 

Reached  bvboth 77 

Reached  by  BeH  only , o 

Reached  by  Independent  only 88 

The  total  points 17^ 

Of  the  above,  the  following  comparison  shows 
present  strength: 

Independents.  Bell. 

Eichanees 37  13 

Toll  stations 12S  73 

Total 16=;  86 

1.  Pre=;idential  address  at  the  annnal  meeting  of  the  Inde- 
pendent Telephone  association  of  Michigan  in  Lansin?.  Febru- 
ary 6,  1901.  Mr.  Ware  is  secretary  of  the  Citizens'  Telephone 
company  o£  Grand  Rapids. 
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If  all  New  State  company  lines  and  points 
reached  were  cut  out  the  result  in  said  Ionia  circle 
would   be : 

Independents' 

Inde-  Excess 

pendents.  Bell.  Strength. 

Exchanges 33  16  17 

Toll  stations 105         82  23 

Points  reached 138  gS  40 

Similar  conditions  exist  throughout  the  Lower 
Peninsula,  outside  the  Kalamazoo  districts.  The 
Citizens'  company  has  paid  regular  two  per  cent, 
quarterly  dividends   for  past  3%  years. 

The  Union  Telephone  company  of  Alma,  in  Feb- 
ruary, igoo,  formed  a  coalition  with  the  Montcalm 
County  Telephone  company.  It  immediately  began 
the  development  of  the  Central  Michigan  territory. 

In  the  territory  covered  by  the  Union  Telephone 
company,  its  relative  strength  compared  with  the 
Michigan  company  (Erie-Bell)   is  as  follows: 

Points  reached  by  both 46 

Points  reached  by  Bell  only i 

Points  reached  by  Union  only 37 

Exchanges.  Toll.  Telephone. 

Union 19  42  954 

Bell 3  20  i;6 

Excess  Union  company 16  2Z  778 

The  Kalamazoo  and  Detroit  companies  had  no 
telephone  property  in  Union  territory  and  Bell  in- 
terests   have   made   no    purchases   therein. 

The  Union  Telephone  company  is  out  of  debt  and 
pays  eight  per  cent,  cash  dividends. 

During  the  year  the  Union  Telephone  company 
built  exchanges  in  Mount  Pleasant,  Shepherd,  Har- 
rison. Merrill  Breckinridge,  Carson  City  and  Lake- 
view  ;  it  connected  Saginaw,  its  eastern  terminus, 
by  hea\'>-  copper  circuits,  via  Alma,  with  Howard 
Cit>  on  the  Citizens'  system ;  also  ran  copper  from 
Alma  to  Mount  Pleasant,  Clare,  Harrison  and  Far- 
well. 

The  Citizens'  Telephone  company  of  Evart,  in 
turn  built  copper  lines  from  Marion  to  Evart,  and 
then  to  Farwell,  thus  connecting  with  the  Union 
company  on  the  east,  and  the  Citizens'  of  Grand 
Rapids   at   Evart    on   the   west. 

The  Moore  company  at  Caro  has  put  up  consider- 
able metallic  toll  lines  and  several  exchanges  in  the 
Thumb  territory. 

The  Valley  company,  covering  the  commercial 
center  of  Eastern  Michigan,  while  not  extending  its 
borders,  has  had  an  Increase  of  over  300  telephones 
in  Its  Bay  City.  Saginaw  and  Flint  exchanges.  It 
has  more  business  telenhones  in  each  exchange  than 
has  the  Erie-Bell,  and  is  giving  extra  fine  service 
to  its  patrons,  which  is  far  more  than  its  Bell 
competitor  can  or  does  claim. 

The  Owosso,  St.  Johns  and  Benton  Harbor  com- 
panies have  each  been  prospered  financially  and  in- 
creased numerically,  and  each  is  furnishing  Ai 
service,  and  each  Is  greatly  superior  numerically  to 
the  Erie-Bell  competitor  In  its  territory. 

Adrlr.n  has  put  In  a  fine  new  switchboard,  built 
an  exchange  at  Palmyra  and  has  done,  as  we  would 
have  expected.  Its  full  share.  It  has  paid  four  per 
cent,  semi-annual  cash  dividends  from  date  of  or- 
ganization. 

The  Oceana  County  company  (Hart)  has  extended 
Its  lines  to  Ludington  and  is  building  an  exchanore 
there.  It  reaches  3Q  places  in  its  territory,  while  the 
Michigan  Bell  reaches  but  10  places. 

The  West  Michigan  company  at  Allegan  has  not 
been  contented  to  have  165  telephones  In  Allegnn 
with  the  Bell  I2.  but  has  secured  a  franchise  at 
Otsego,  and.  If  now  building  an  exchange  to  replace 
the  one  the  Kalamazoo  company  sold  to  the  Erie 
one  year  ago.  It  is  a  private  corporation,  and  Its 
profits   are  entirely   satisfactory  to  Its  owners. 

In  the  old  Detroit  territory  trouble  has  begun  for 
the  Erie  company.  Mr.  J.  W.  Martin  promoted 
a  company  at  Pontlac.  and  not  only  has  built  and 
lias  in  operation  there  an  exchange  of  some  370 
telephones  Cabout  equal  to  both  New  State  and 
Michigan  Bell  exchanges),  but  has  built  an  ex- 
change at  Holly  and  also  toll  lines  between  said  ex- 
changes and  to  the  Independent  exchanges  of  Ox- 
ford on  the  northeast.  Northville  and  Plymouth  on 
the  south,  and  to  Rochester  on  the  east.  Mr.  Mar- 
tin has  recentlv  secured  a  franchise  for  an  ex- 
rhance  in  Detroit  and  in  10  days  signed  subscribers 
for  3.?oo  telephones,  proving  conclusively  that  even 
If  the  Detroit  people  were  betrayed  once,  they  stand 
ready  to  support  another  Independent  exchange.  It 
Tiot  only  promises  reasonable  rates,  but  with  common 
honestv  and  the  same  care  as  shown  by  the  Inde- 
pendenrs  of  the  state,  a  new  exchange  at  Detroit 
cAti  furn'sh  firct-class  service,  and  that  Is  something 
De'roit  has  not  yet  had. 

Other  companies  in  various  parts  of  the  ^tate 
should  be  mentioned  if  time  permitted.  As  explain- 
ing why  these  selections  are  made.  T  will  state  that 
no  formal  reports  have  been  received  from  all  the 
various  comnanies.  and  I  have  <Tlven  onlv  the  infor- 
mation which  h^s  come  to  me  from  reliable  sourcps. 

The  Frie  Telenhone  companv's  policy  is  "the 
stifling  of  competition  bv  expansion."  Probably  no 
grccter  effort  hss  ever  been  madp  under  this  policy 
than  bv  the  Erie  company  in  MIchicran  durintr  the 
past  year.  It  has  been  w-orked  without  regard  to 
cost  of  rebuilding,  cost  of  construction,  cost  of  op- 
eration, or  rental  charges  for  exchange  service.    The 
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policy  has  failed  in  Michigan,  and  I  understand  has 
proven  a  faihtre  in  other  states. 

The  only  places  where  competition  has  been  pre- 
vented, as  far  as  I  now  recall,  are  in  Albion, 
Marshall  and  Portland,  in  each  of  which  places 
residence  rates  were  fixed  at  $6,  and  are  maintained 
to  this  day.  At  Portland  and  Lowell,  in  addition 
to  the  $6  residence  rate,  a  $12  business  rate  was 
made   and   still   continues. 

At  Lowell,  in  spite  of  the  Erie  having  154  tele- 
phones, the  Citizens'  company  had  the  temerity  to 
r.tlempt  to  establish  an  exchange  at  higher  rates. 
Starting  with  32  telephones,  the  exchange  has  con- 
stantly grown,  until  it  numbers  90  telephones,  with 
everj-   iudicati*  n    of   permanency    and    supremacy. 

At  Hastings,  with  the  Bell  exchange  of  54,  a  $6 
residence  rate  was  made  to  keep  out  the  Citizens' 
company,  and  two  professional  solicitors  canvassed 
the  town  for  nearly  three  weeks,  increasing  the 
CeU  subscribers  to  7%.  Jn  10  days,  one  individual, 
assisted  by  the  local  manager,  secured  75  contracts 
at  $4  higher  residence  rates,  and  the  Citizens'  ex- 
change waF  built.  To  day  the  Citizens'  company 
has  294  telephones  in  service  there,  and  the  Erie- 
Bell   has  about  a  dozen  free  telephones. 

The  business  people  of  Michigan  do  not  want  or 
expect  less-than-cost  telephone  service.  They  have 
evtry  reason  to  believe  that  an  era  of  exorbitant 
ratci  vvould  follow  the  driving  out  of  the  Inde- 
pendents and  would  also  restore  the  poor  service 
of  the  Bell  licensee  company.  And  yet,  less-than- 
cost  service  has  greatly  Increased  the  number  of 
Bell_  telephones  in  Michigan,  as  shown  by  the  fol- 
lowing figures : 

January  i,  1897 15,025  telephones 

January  i,  189S 16,270  telephones 

January  i.  1899 19,539  telephones  , 

January  i.  1900 32.231  telephones 

July  I,  1900 > 42,500  telephones 

This  increase  Is  largely  residence  telephones  at 
less  than  average  cost  of  operation  and  maintenance. 

Whrfl  Is  the  ultlm-ate  effect  of  the  Erie  policy? 
As  frequently  pointed  out,  it  means  bankruptcy. 
In  many  places  in  Michigan  the  exchanges  of  the 
Erie  company  receive  less  income  than  the  actual 
operating  expenses,  even  when  not  including  interest 
on  bonds,  dividends,  royalties,  general  office  and 
Lov/eil  expenses,   etc. 

In  Grand  Rapids,  the  Erie's  exchange  has  not  paid 
expenses  of  operation  alone  for  over  4^  years.  Its 
rates  are  $12  for  residences  and  $24  for  business 
telephones  anywhere  within  the  city  limits.  For 
the  year  1900  the  operating  expenses  In  Grand  Rap- 
ids of  the  Bell  exchange  exceeded  the  rental  Income 
by  more  than  $20,000.  in  my  judgment,  and  the 
statement  is  not  contradicted,  though  frequently 
made. 

The  absolute  loss  in  operating  Michigan  Bell  ex- 
chang:cs  in  Muskegon.  Benton  Harbor.  Battle  Creek, 
Portland.  I,ov.ell,  Saginaw,  Bay  City.  Owosso,  Char- 
lotte and  numerous  other  places.  Is  known  to  those 
presen!:  anfl  explains  in  part,  at  least,  the  recent 
financial  troubles  of  the  Erie  company. 

I  will  not  worry  you  with  a  review  of  the  Erie 
companj'-'s  financial  troubles  of  the  last  20  days, 
which  are  knowm  to  us  all.  except  to  recall  to  vour 
attention  that  one  year  ago  Erie  stock  was  selling 
at  122  and  Michigan  stork  at  about  90.  Now  Erie 
stock  f^nds  llitle  or  no  sale  and  is  quoted  at  from 
S5  to  67.  while  Michigan  stock  finds  no  sale  at  quo- 
tations of  60.  Quotations  are  made  only  In  Boston. 
It  seeujs  that,  like  the  old  wildcat  money  of  Michi- 
gan, the  farther  away  from  the  state  one  goes,  the 
more  valuable  the  property.  The  contrast  with  the 
coudUions  of  one  year  ago,  however,  presents  a 
picture  to  our  minds  not  soon  to  be  forgotten.  The 
present  thus  finds  In  this  state  and  other  states  two 
vast  telephone  interests,  heretofore  antagonistic.  In 
view  of  the  past  exclusive  policy  dictated  by  the 
American  Bell  company  to  its  licensees,  an  Inter- 
change of  business  between  the  Bell  companies  and 
the  Independents  was  impossible. 

If  the  lesson  of  past  experience  has  been  prop- 
erly understood,  it  is  my  iudgment  that  new  poli- 
cies should  be  adopted.  One  policy  is  outlined  in 
an  article  appearing  In  the  Michigan  Tradesman 
TGrand  Ranids")  of  January  2'Jd,  entitled  "Rational 
Solution  of  the  Telephone  Situation."  Unless  a 
solution  Is  found  rc^ultinsr  in  a  reasonable  inter- 
change of  business.  I  predict  the  final  ruin  of  the 
Bell  companv's  interests  in  this  state,  and  that  at 
no  distant  day. 

The  Bell  movement  wanes ;  the  Independent 
grows  naturally.  Evenavhere  are  proofs  of  pros- 
peritv  among  the  Michigan  Independents.  Not 
one  has  failed  during  the  last  4%  vears,  and  a 
number  not  already  mentioned  are  paving  quarterly 
and  semi-annual  cash  dividends.  Nothing  but  good 
lo  the  people  has  come  out  of  the  Independent 
movement,  and  without  question,  they  will  con- 
tinue  to    support   it    as   in   the  past. 

From  the  report  of  the  tax  commission  to  the 
state,  it  appears  that  there  are  22,000  Independent 
telephones  in  the  state. 


The  New  York  and  New  Jersey  Telephone  com- 
pany, for  the  year  ended  December  31st,  reports 
gross  earnings  of  $2,827,481.  an  Increase  of  $446.- 
TT2,  and  net  earnings  of  $808,877.  sn  increase  of 
S45.700.  The  total  surplus  is  $2,076,609,  increase 
$143497. 
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Union  Switchboard  Company. 

In  another  part  of  this  issue  of  the  Western  Elec- 
trician is  given  a  description  of  the  plant  of  the 
Mutual  Telephone  compan}--  of  Erie,  Pa.,  which  has 
some  novel  features.  The  gentlemen  interested  in 
that  company  and  also  in  the  Union  Telephone  and 
'J'elcgraph  company,  which  operates  exchanges  in 
the  couiUry  surrounding  Erie,  have  decided  still  tur- 
llier  to  extend  their  business  and  branch  out  into 
the  field  of  telephone  manufacture;  in  a  word,  it  is 
now  the  purpose  of  the  coterie  of  Erie  capitalists 
controlling  the  companies  named  aggressively  to 
push  the  business  of  manufacturing  and  installing 
exchanges  throughout  the  United  States  to  any  num- 
ber of  drops.  This  new  branch  of  the  business 
will  be  operated  under  the  name  of  the  Union 
Switchboard  company,  which  will  have  an  operating 
capital  of  $100,000.  The  factory  of  the  new  companj' 
is  in  Erie.  Pa.,  in  the  Mutual  Telephone  company's 
exchange  building. 

The  apparatus,  as  now  offered  on  the  market,  is 
the  same  as  that  which  has  been  in  service  so  suc- 
cessfully for  the  Mutual  Telephone  company  for  over 
two  years,  and  which  has  done  such  excellent  work 
on  the  lines  of  the  Union  Telephone  and  Telegraph 
company  for  a  still  longer  period. 

The  new  switchboard  apparatus  insures,  it  is  as- 
serted, practical  immunity  from  switchboard  tro'iblc. 
a  minimum  amount  of  attention  and  freedom  from 
interference  to  business;  and  for  these  reasons  is 
said  to  be  less  expensive  to  construct  and  operate 
than  any  other  multiple  board  on  the  market.  The 
remarkable  swiftness  with  which  it  can  be  operated, 
the  positivencss  and  quickness  of  its  busy  signal  and 
the  general  flexibility  of  the  system  are  pointed  to 
as  other  advantages. 

The  new  manufacturing  organization  starts  busi- 
ness, not  only  with  a  remarkably  well-developed 
switchboard  and  telephone  system,  but  one  also  that 
has  the  merit  of  having  been  thoroughly  tried  under 
all  sorts  of  adverse  conditions,  such  as  short  and 
long-distance,  underground  and  overhead  lines,  etc. 
Mr.  P.  H.  Adams  is  largely  interested  in  the  new 
company,  and  Mr.  W.  S.  Paca  has  been  placed  in 
charge  of  all  the  telephone-engineering  work  of  the 
Union  Switchboard  company.  Mr.  Paca  will^  how- 
ever, retain  his  position  as  superintendent  of  the 
Union  Telephone  and  Telegraph  company  and  also 
continue  as  chief  consulting  engineer  for  the  Mutual 
Telephone  company.  The  improvements  of  Mr.  J.  Z. 
Miller,  as  developed  in  the  Mutual  exchange  at  Erie, 
will  be  made  use  of  by  the  new  manuf:icturing  com- 
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The  new  system  recently  installed  in  Birmingham. 
Ala.,  by  the  People's  Telephone  company  will  soon 
be  ready  for  business. 

The  Keystone  Telephone  company  of  Philadelphia 
has  secured  properties  for  two  new  exchanc^es.  nur- 
chased  the  ducts  formerly  owned  by  the  Standard 
Telephone  company  and  will  install  switchboards  and 
construct  a  subway  system. 

The  East  Tennessee  Telephone  company,  operat- 
ing 40  exchanges  under  the  Bell  franchises,  has 
passed  into  the  hands  of  the  Cumberland  Telephone 
company.  The  capital  stock  of  the  former  com- 
pany is  $300,000;  bonds,  $200,000. 

It  is  stated  that  the  city  of  Newport  News,  Va., 
will  proceed  against  the  Southern  Bell  7>lephone 
company  in  the  courts  to  comnel  the  romnany  tn 
desist  from  doing  business  without  a  franchise  in 
Newport  News,  save  that  which  it  is  entitled  to  do 
under   the   original    charter. 
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MANUFACTURERS     AND     DEALERS 

The  Globe  Automatic  Telephone  company  of  Chi- 
cago ha£  been  incorporated,  to  do  a  manufacturing 
and  telephone  business.  The  incorporators  are  John 
E.  Norling,  Frank  A.  Lundquist  and  Ward  B.  Saw- 
yer, and  company  is  capitalized  at  $25,000. 

The  Slromberg-Carlson  Telephone  Manufacturing 
company  has  just  secured  one  of  the  largest  con- 
tracts of  the  season,  it  being  the  full  equipment  for 
the  Independent  telephone  exchange  at  Wheeling. 
W.  Va.  The  system  is  to  be  of  full  central-energy 
type,  with  lamp-signal,  multiple  switchboard  of  5.040 
ultimate  capacity,  and,  besides  complete  installation 
of  the  plant,  the  contract  includes  the  instruments, 
board,  protectors,  distributing  board,  storage  batteries 
and  power  board.  The  plant  is  to  be  in  operation  by 
May  I5lh.  It  is  said  that  this  will  give  Wheeling 
one  of  the  best  and  most  modern  Independent  ex- 
changes in  the  country. 

At  the  annual  meeting  of  the  Sterling  Electric 
company  of  Lafayette,  Ind.,  the  secretary's  report 
showed  that  the"  business  of  the  company  was  in 
a  very  gratifying  condition  and  constantly  growing 
The  company  has  something  over  $100,000  in  un- 
filled orders  on  hand.  It  was  decided  to  increase  the 
capital  stock  of  the  company  from  $100,000  to  $150,- 
000,  in  order  to  improve  the  facilities  of  the  plant 
by  adding  such  machinery  as  will  enable  it  to  man- 
nfrxture  all  telephone  parts.  The  company  now  em- 
ploys 200  hands  and  hopes  to  increase  this  number 
to  300  within  a  year.  Directors  F.  B.  Cook.  H.  A. 
Taylor,  Charles  Murdock,  Mortimer  Levering  and 
W.  E.  Doolittle  were  re-elected,  and  a  vote  of  thanks 
was  unanimously  tendered  to  President  Cook.  Secre- 
tary Doolittle  and  the  board  of  directors  for  their 
efficient  management  of  the  affairs  of  the  company. 


New  York  Notes. 

New  York,  March  4. — The  contract  for  the  Post- 
office  section  of  the  underground  railway  has  been 
awarded  to  the  contractors  who  recently  secured  the 
P'orty-stcjnd  street  section.  The  plans  for  the  down- 
town loop  have  been  slightly  changed,  and  a  con- 
siderable saving  is  expected  in  consequence.  Chief 
Engineer  Parsons  of  the  Rapid  Transit  Commission 
expresses  confidence  that  trains  will  be  running 
throughout  the  system  on  Manhattan  Island  by  the 
L-nd  of  1903.  The  Brooklyn  extension,  however, 
will  probably  be  delayed  a  little  longer,  on  account 
of  the  difficulties  presented  in  the  portion  between 
the  City  Hall  and  the  Battery.  No  trouble  has  been 
experienced  up  to  the  present  time  in  securing 
prompt  delivery  of  the  structural  steel,  and  the 
supply  is  said  to  be  somewhat  in  advance  of  the 
immediate    requirements. 

At  the  annual  meeting  of  the  stockholders  of  the 
Rapid  Transit  Subway  Construction  company,  held 
on  February  2Sth,  the  foUow.ing-named  directors 
were  elected  to  serve  for  a  term  of  three  years : 
W.  H.  Baldwin,  Jr.,  August  Belmont,  James  Jour- 
dan,  W.   G.   Oakman  and   Cornelius   Vanderbilt. 

The  State  Board  of  Railroad  Commissioners  has 
lendercd  a  decision  on  the  last  of  the  complaints 
made  by  residents  of  the  Twenty-third  ward  of 
Brooklyn  relative  to  the  service  of  the  Brooklyn 
Heights  Railroad  company.  The  commissioners 
point  out  that  while  it  is  true  that  the  public  suf- 
fers great  inconvenience  at  certain  times  of  the  day, 
this  condition  is  due  to  the  unavoidable  congestion 
of  traffic  on  a  few  main  routes,  and  that  no  relief 
can  be  given  until  the  opening  of  the  new  bridges 
to  Manhattan.  The  board  states  that  the  company 
operates  all  the  cars  that  can  be  moved  on  the 
existing  lines  in  safety,  and  that  to  put  additional 
cars  into  service  in  those  hours  would  render  the 
movement  of  all  slower  and  more  dangerous.  The 
board  has  never  assumed  that  it  had  jurisdiction 
over  the  operation  of  trains  on  the  Brooklyn  Brjdge, 
and  therefore  makes  no  recommendation  on  the  sub- 
ject. 

A  bill  is  before  the  Internal  Affairs  Committee 
of  the  lower  house  of  the  state  Legislature  giv- 
ing to  county  boards  of  supervisors  the  authority 
to  regulate  the  speed  at  which  automobiles  may  be 
driven  on  the  highways  under  their  control.  A.  R. 
Shattuck,  president  of  the  Automobile  Club  of 
America,  and  S.  T.  Davis,  Jr.,  president  of  the 
National  Association  of  Automobile  Manufacturers, 
have  argued  against  the  bill,  maintaining  that  such 
a  law  would  result  in  a  lack  of  uniformity  in  regu- 
lations of  dift'erent  counties  that  would  cmse  great 
confusion.  It  is  probable  that  the  bill  will  be 
amended  to  make  eight  miles  an  hour  the  limiting 
speed  within  towns,  and  15  miles  an  hour  the  maxi- 
mum for  country  highways. 

Henry  G.  Stott.  for  nine  years  engineer  of  the 
Buffalo  General  Electric  company,  has  been  ap- 
pointed superintendent  of  motive  power  of  the  Man- 
hattan Railway  company,  and  will  have  control  of 
the  large  power  plant  of  that  company.  He  is  a 
member  of  the  American  Institute  of  Electrical  En- 
gineers, and  has  written  a  number  of  valuable  pa- 
pers. 

A  school  of  instruction  for  new  motormen  is 
shortly  to  be  established  by  the  Brooklyn  Rapid 
Transit  company.  There  will  be  in  the  school  the 
skeleton  framework  of  an  electric  car.  consisting 
of  a  standard  truck,  with  motors,  controllers,  etc., 
the  car  body  being  replaced  by  the  two  end  plat- 
forms. The  floor  of  the  car  will  be  removed  so  as 
to  show  the  motors.  The  fuse  boxes  will  be  in  their 
proper  places,  and  the  car  will  be  equipped  with 
two  ground  switches,  an  automatic  blow-out  and  a 
circuit-breaker.  All  the  working  machinerv  will  be 
exposed.  It  is  intended  that  the  course  of  instruc- 
tion shall  take  from  10  days  to  tw^o  weeks,  and 
after  a  man  has  demonstrated  his  ability  and  the 
chief  of  instruction  has  certified  to  his  fitness  he 
will  be  detailed  to  a  suburban  line  until  he  acquires 
proficiency.  The  new  school  is  to  be  established 
in  the  Fifty-eighth  street  denot. 

It  has  been  stated  recently  that  the  management 
of  the  New  York  Central  Railroad  company  had 
decided  upon  the  third-rail  system  for  the  moving 
of  suburl)an  trains.  Experiments  have  been  con- 
ducted for  some  time  with  a  view  to  obtaining  a 
satisfactory  motive  power  to  replace  steam  in  the 
lunncl.  and  both  ehc  ric  and  rnmpressed-air  motors 
have  been  tried.  President  Callaway  of  the  New 
York  Central  states  that  no  such  decision  has  been 
made  as  yet,  although  the  electric  system  is  still 
one  of  those  considered. 

On  account  of  the  recall  of  {he  nasses  issued  to 
employes  of  the  Brooklyn  Rapid  Transit  company 
a  general  strike  wa?;  threatened,  but  it  is  believed 
now  that  the  men  will  not  go  out.  M.  L.  G. 


Canadian  Intelligence. 

Ottawa,  Ont.,  March  2. — At  a  recent  meeting  of 
the  Town  Council  nf  Coburp^.  Ont..  a  bv-law  w^s 
passed  granting  a  franchise*  for  pole  rights  to  the 
Central  Ontario  Power  company  of  Peterboro,  Ont., 
for  the  purpose  of  transmitting  electric  current  from 
Burleieh  Falls  for  lighting  and  power  purposes.  The 
Port  Hone  fOnt.)  Town  Council  has  pas'^od  1  s'milar 
by-law  for  the  same  purpose,  ashave  all  the  inter- 
vening townships  that  lie  between  Port  Hope  and 
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Burleigh  Falls.  The  Crossen  Car  Manufacturing 
company  and  the  Dick  Ridout  Woolen  mills  will  be 
supplied  with  500  horsepower,  and  the  town  of  Port 
Hope  has  arranged  with  two  new  manufacturing 
corporations  to  establish  works  in  the  town,  the 
town  furnishing  the  buildings.  Mr.  J.  Alexander 
Culver^vcU  of  Peterboro  is  the  managing  director 
of  the  power  company. 

The  Canadian  House  of  Commons  has  passed  the 
following  resolution  providing  for  Canada's  share 
of  the  increased  cost  of  the  new  Pacific  cable : 
"That  whereas  by  the  Pacific  cable  act  of  1899 
his  exccllencv  in  council  is  authorized  to  guarantc 
payment  of  five-eighteenths  of  the  principal  sum  of 
£1,700.000  sterling  to  be  applied  in  establishing  di- 
rect submarine  telegraphic  communication  between 
Canada  and  Australia;  and  whereas  in  lieu  of  the 
said  sum  of  £1,700,000  it  is  estimated  that  for  the 
purpose  aforesaid  there  will  be  required  a  sum  not 
exceeding  £2,000.000,  which  sum  the  government 
of  the  United  Kingdom  is  willing  to  advance,  the 
govcrnor-in-council  is  hereby  authorized  to  guar- 
antee payment  of  five-eighteenths  of  the  principal 
and  interest  of  and  upon  the  securities  to  be  issued 
by  the  government  of  the  United  Kingdom  for  rais- 
ing the  said  sum,  namely,  £2.000.000.  to  be  advanced." 

The  annual  meeting  of  the  Lachine  Rapids  Hy- 
draulic and  Land  company  of  Montreal  shows  a 
gross  revenue  for  the  last  year  of  $260,401.  Th-^ 
general  operating  expenses  amounted  to  $79,607.  and 
for  betterment  and  repairs,  $11,604,  leaving  a  profit 
of  $130,977  for  the  year.  Two  dividends,  equal  to 
JO  per  cent,  for  the  year,  were  paid,  $10,587  added 
to  the  contingent  account  and  a  balance  of  $401=; 
carried  forward  to  profit  and  loss.  It  came  out, 
during  the  discussion  on  the  annual  report,  that 
the  machinery  now  in  use  was  workine  at  ncarlv 
full  load,  and  that  the  directors  would  shortly  con- 
sider the  advisability  of  installing  the  rest  of  the 
plant,  for  which  room  had  been  provided  in  the 
power  house.  The  plant  now  in  use  constitutes 
about  two-thirds  of  the  capacity  of  the  power  house. 
G.  B.  Burland  is  president  of  the  company. 

A.  V.  W. 

From  the  Buckeye  State. 

Columbus,  Ohio,  March  2. — The  Canton  Light, 
Heat  and  Power  company.  Canton,  has  increasea  iis 
capital  stock  from  $150,000  to  $225,000.  A.  J.  Un- 
derbill  is  the   secretary   of  the   company. 

The  Toledo  Automobile  company,  Toledo,  capital 
stock,  $25,000,  has  been  incorporated  for  the  purpose 
of  doing  an  auto-cab  business,  conducting  a  transfer 
line  and  manufacturing,  buying  and  selling  auto- 
mobiles. The  incorporators  are  Edward  A.  Kirk, 
Edward  P.  Hubbell,  Charles  M.  Hall,  E.  G.  Eager 
and   Frank   Southard. 

H.  E.  Putney  of  Toledo  has  invented  a  new 
brake  for  traction  cars  that  is  said  to  be  superior 
to  those  now  in  use,  from  the  fact  that  it  is  very 
easily  and  quickly  applied  and  is  very  durable.  Ex- 
periments have  been  made  with  it  on  the  lines  of  the 
Toledo  Traction  company,  and  the  management 
seems  to  be  satisfied  that  it  will  do  what  is  claimed 
for    it.  - 

Preparations  arc  being  made  to  extend  the  lines 
of  the  Zanesville  Street  Railway  company  to  South 
Zanesville.     W.  A.  Gibbs  is  the  manager  of  the  road. 

J.  H.  Horan  and  E.  H.  Eschert  of  Toledo  are 
interested  in  a  new  line  that  has  been  proposed  from 
East  Liverpool  to  Lisbon.  These  gentlemen  say 
they  will  form  a  company  of  Toledo  capitalists  to 
build  the  line. 

'J"he  Portage  Lake  Traction  company  is  opposing 
the  application  of  a  franchise  made  to  the  commis- 
sioners of  Portage  County  by  the  Northern  Ohio 
Traction  company  to  extend  its  line  from  Kent  to 
Ravenna.  The  lines  would  parallel  each  other  for 
some    distance. 

The  woman  street-car  conductors  at  Chillicothe 
went  on  a  strike  last  week  because  they  were  re- 
quired to  get  off  the  cars  and  go  ahead  at  railroad 
crossings,  as  required  by  law.  The  motormen  have 
been  doing  this,  but  the  management  made  a  change 
in  the  matter,  and  the  conductors  concluded  to  take 
it   into  their  own  hands. 

The  town  councils  of  Winchester  and  Groveport 
have  granted  franchises  to  the  Columbus,  Win- 
chester and  Lancaster  Traction  company,  and  the 
promoters  are  working  on  the  right-of-way.  They 
hope  to  have  the  road  in  operation  by  midsummer. 

There  is  some  talk  that  the  proposed  line  of  the 
Columbus.  Buckeye  Lake  and  Newark  Railroad 
company  will  be  extended  on  to  Zanesville  this 
summer.  A  great  part  of  the  grading  between  Co- 
lumbus and  Newark  has  been  completed,  and  it 
should  not  take  the  company  long  to  have  a  por- 
tion   of  it   in   operation. 

The  Columbus,  London  and  Springfield  Railroad 
company  has  leased  property  on  West  Gay  street, 
Columbus,  and  will  remodel  a  house  already  on  it 
into  a  first-class  depot.  It  will  serve  all  the  roads 
that  use  the  loop  built  by  this  company.  The  offices 
of  the  company  will  be  in  the  depot,  where  the  ticket 
office  will  also  be  located. 

The  Northern  Ohio  Traction  company  h-'S  s-^rured 
the  right-of-way  in  Summit  County  for  the  Akron- 
]\Tassil]on  line.  The  engineers  are  at  work,  and  it 
is  probable  that  construction  will  commence  soon. 
The  company  will  secure  a  private  ri_ght-of-wav. 
\ibich  will  be  much  shorter  than  the  public  highway. 

The  Thresher  Electric  company  of  Dayton  suf- 
fered heavy  damage  from  fire  a  few  nights  ago. 
Several  completed  dynamos  and  motors  were  dam- 
aged and  the  machinery  was  also  injured.     The  loss 
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is  placed  at  $20,000,  with  insurance  enough  to  cover 
it. 

The  Dayton  and  Northwestern  Traction  company 
lias  been  granted  a  franchise  by  the  commissioners 
of  Preble  County. 

The  Tithn  Southwestern  Railroad  company  is  se- 
curing the  right-of-way  in  Hardin  County  and  has 
many  consents,  but  tne  promoters  are  Deing  op- 
posed by  others  who  wish  to  build  a  line  from  Ada 
to   Kenton. 

The  Cincinnati  and  Dayton  Traction  company  is 
preparing  to  cormnence  work  on  the  line  from  Nor- 
wood to  Da\'ton.  Many  of  the  people  along  the  line 
are  emploj^ed  in  Cincinnati,  and  for  this  reason  it  is 
believed  that  the  line  will  be  a  paying  one. 

The  commissioners  of  Butler  Count}--  have  granted 
a  franchise  to  the  Millcreek  Valley  Traction  com- 
pany to  build  a  line  over  the  Springdale  pike.  The 
conipan}'  is  to  pay  the  county  §25  a  mile  for  the 
first  live  years  and  ^3$  a  mile  for  the  remaining  20 
of  the  life  of  the  franchise. 

The  Dayton  and  Northern  Traction  company  has 
made  arrangements  to  issue  $450,000  in  bonds  for 
the  purpose  of  building  the  road  to  Union  Cit>'. 

Charles  L.  Henry  has  resigned  as  manager  of 
the  Union  Traction  company  of  Marion,  and  George 
F.  McCuUoch  of  Muncie,  Ind.,  was  chosen  to  take 
his  place. 

The  promoters  of  the  Akron-Canton  electric  rail- 
way are  preparing  to  ask  for  franchises  in  Akron 
and  for  a  right-of-way  for  the  line.  John  C.  Welty 
and  others  are  interested  in  ^  the  line,  and  it  seems 
that  it  will  be  built,  notwithstanding  the  fact  that 
the  Northern  Ohio  Traction  company  will  connect 
the  two  towns. 

A  report  has  been  current  that  an  electric  road 
will  be  built  from  Warren  to  Burton,  to  connect 
with  one  now  under  construction  from  the  latter 
place  to  Cleveland,  thus  giving  Warren  connection 
with    the   Forest   City. 

The  power  house  of  the  Toledo  and  Western 
Railroad  company  has  been  completed,  and  the 
companj^  has  received  several  new  cars  that  are  to 
be  used  on  the  line. 

Representatives  of  the  Lakeside,  Napoleon  and 
Western  railroad  are  at  work  getting  the  right-of- 
way.  The  company  proposes  to  connect  Lakeside, 
Port  Clinton,  Fremont,  Bowling  Green  and  Na- 
poleon. 

The  commissioners  of  Defiance  County  have 
granted  a  25-year  franchise  to  the  Toledo,  Napoleon 
and  Defiance  Railroad  company.  Work  must  be 
commenced  by  May  ist  of  this  year  and  completed 
by  July  I,  1902. 

The  Toledo  and  Northwestern  Ohio  Railroad  com- 
pany has  been  organized,  with  the  following-named 
officers :  President,  F.  V.  H.  Collins ;  secretary, 
William  P.  Heston ;  treasurer,  John  Q.  Adams ; 
general  manager,  Ellis  Bartholomew.  The  com- 
pany proposes  to  build  several  lines  out  from  To- 
ledo, and  has  already  done  some  work.  Right-of- 
way  has  been  secured  for  others  upon  which  the 
company  will  go  to  work  this   summer. 

The  Daj'ton,  Springfield  and  Urbana  road  has  put 
on  a  newspaper  car  which  will  rtm  regularly,  carry- 
ing papers  out  of  Springfield  to  several  smaller 
towns. 

It  is  reported  that  the  lighting  interests  of  the 
Kentuck}^  suburbs  of  Cincinnati  will  all  be  pur- 
chased by  the  North  American  company.  The 
-street-railway  companies  may  be  taken  in  also. 

Clyde  Mulford  of  Columbus  is  experimenting  with 
an  electric  bolt-heating  machine  which  will,  in  all 
probability,  prove  a  success.  He  is  assisted  by  Pro- 
fessor Caldwell  of  the  State  University,  who  is  a 
well-versed  student  of  electrical  matters.  By  means 
of  an  endless-chain  carriage  the  bolts  are  carried 
along  so  that  the  ends  are  immersed  in  a  brine  bath, 
to  the  ends  of  which  are  attached  electrodes.  The 
carriage  being  charged,  the  introduction  of  the 
bolt  into  the  bath  short-circuits  the  electrodes,  and 
the  bolt  is  heated  to  a  red  heat.  As  it  passes  a  bolt- 
heading  machine  it  is  dropped  by  the  automatic 
carriage  into  place,  where  the  work  proceeds.  It 
is  considered  an  important  invention,  and  is  already 
patented.  O.  M.   C. 

Information  from  Indiana. 

Indianapolis.  March  2- — A  bill  has  been  passed  by 
the  Indiana  Legislature  which  places  interurban 
electric  lines  in  the  hands  of  the  State  Tax  Board 
for  assessment  and  taxation;  and  also  a  bill  to  au- 
thorize street  and  electric  railroad  companies  to 
make  contracts  with  similar  companies. 

William  Dages,  recently  killed  in  Chicago,  was 
connected  with  the  electric-light  works  at  Hunting- 
ton for  man}''  3'ears. 

Twenty  or  more  of  the  leading  merchants  of 
Kokomo  have  organized  an  Independent  electric- 
light  company  and  will  at  once  put  in  a  competing 
plant. 

Steps  have  been  taken  to  secure  a  new  electric- 
light  plant  at  Hagerstown. 

Judge  Palus,  of  the  Grant  County  Court,  has 
given  a  decision  in  the  suit  of  Gilbert  La  Rue 
against  the  town  of  Fairmount.  La  Rue  contracted 
with  the  town  to  equip  an  electric-lighting  plant 
and  was  to  receive  $i6d  a  month  for  10  years,  the 
rental  to  apply  on  the  purchase.  The  town  became 
six  months  in  arrears  on  payments.  The  court  held 
the  contract  was  a  sale,  rather  than  a  lease,  and  was 
void,  because  the  town  exceeded  its  constitutional 
limit  of  indebtedness. 

The    Wabash-Peru    interurban    road    is    receiving 
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pine  and  cedar  ties  for  its  track.  The  company  ex- 
pects to  have  cars  running  by  July  ist. 

The  Union  '1  raction  company  is  completing  plans 
for  the  erection  of  a  $15,000  passenger  station  at 
Elwood,  and  will  also  build  a  freight  depot  there. 

The  Muncie-Newcastle  Traction  company  re- 
ports having  secured  the  right-of-way  the  entire 
distance  between  the  two  cities.  The  promoters  are 
preparing  to  begin  the  work  of  construction  as  soon 
as  the  frost  is  out  "of  the  ground. 

A  company  of  local  capitalists  has  been  given  a 
franchise  by  the  city  of  Crawfordsville  to  operate 
an  electric  street-car  line  over  the  streets  of  the 
city  for  a  term  of  50  years.  The  franchise  carries 
with  it  the  privilege  of  operating  a  hot-water  heat- 
ing plant  for  the  same  term  of  years,  the  city  to 
receive  one  per  cent,  of  the  gross  receipts  of  the 
plants. 

A.n  Indianapolis  j  ury  recently  gave  a  verdict 
against  the  local  street-car  company,  awarding  $500 
10  a  woman  who  deliberately  stepped  off  a  car 
and  walked  around  the  rear  end  of  it  and  in  front 
of  another  approaching  from  the  opposite  direction. 
The  verdict  was  a  surprise,  as  it  was  shown  that  the 
gong    was    sounded. 

The  effort  of  the  taxpayers  to  prevent  the  con- 
struction of  a  municipal  electric-light  plant  at  Rich- 
mond has  proven  a  failure.  Judge  Fox  held  that 
as  fraud. was  not  alleged  and  that  as  the  construc- 
tion of  the  plant  would  not  involve  the  city  in  an 
indebtedness  beyond  the  constitutional  limit,  the 
court  had  no  right  to  interfere.  The  work  of  build- 
ing the  plant  will  proceed. 

There  is  every  indication  of  a  lively  trolley  war 
along  the  Wabash  River  during  the  next  60  days. 
The  first  hostile  steps  of  the  Dieterichs  syndicate  is 
to  appeal  to  the  councils  of  Wabash,  Huntington 
and  other  towns  not  to  bind  themselves  by  granting 
franchises  to  other  electric  lines  until  the  syndicate 
is  heard  from.  Every  effort  is  being  made  to  hold 
np  franchises  on  the  promise  of  the  syndicate  to 
build  a  passenger  and  freight  line  from  Ft.  Wayne 
to  Lafayette.  The  promoters  of  the  two  roads  now 
under  construction  say  their  lines  are  not  for  sale, 
but  it  is  believed  the  syndicate's  purpose  is  to  begin 
at  Lafayette  and  build  north,  paralleling  the  two 
lines  named,  and  ultimately  to  compel  them  to  sell 
or  combine  all  the  interurban  lines  along  the  Wa- 
bash. 

The  Indianapolis  and  Lebanon  Traction  company, 
incorporated  with  a  capital  stock  of  $400,000,  has 
two  franchises  for  routes  between  Indianapolis  and 
Lebanon.  The  promoters  of  the  project  have  been 
quietly  at  work  for  a  long  time  and  had  everything 
ready  to  begin  work  before  launching  the  company. 
There  is  little  choice  between  the  two  routes  and 
a  decision  will  be  made  in  a  few  days  and  work 
will  begin. 

The  work  of  the  Indiana  Legislature  is  nearing 
the  end.  Only  one  week  remains  of  the  present 
session.  A  bill  has  been  passed  relating  to  the  in- 
corporation of  street-railroad  companies  whicl;  so 
changes  the  former  law  as  to  include  interurban 
lines.  The  bill  for  track  elevation  of  steam  lines 
has  been  defeated,  and  the  bill  requiring  such  roads 
to  sell  a  500-mile  mileage  book  for  $ro  has  passed 
the  House,  but  will  probably  meet  with  defeat  in 
the  Senate.  A  bill  has  passed  the  Senate  which 
will  make  possible  a  consolidation  of  all  the  street 
railroads  and  interurban-railroad  interests  in  the 
state.  It  is  rumored  that  the  Union  Traction  com- 
pany is  partly  owned  by  the  interests  behind  the 
Indianapolis  Street  Railway  company,  and  that  these 
same  interests  will  soon  control  the  Greenfield  and 
Greenwood  Interurban  companies.  The  bill  passed 
gives  street-railroad  and  interurban  companies  the 
right  of  eminent  domain.  The  bill  was  examined 
by  the  attorneys  of  all  the  roads  and  amended  to 
satisfy  all  the  companies  consulted.  The  bill  con- 
tains a  proviso  that  the  power  of  cities  to  give  or 
refuse  a  street-railroad  company  the  right  to  operate 
is  not  taken  away.  F- 


Northwestern  Notations. 

Minneapolis,  March  2. — The  Water  and  Light 
company  of  Chippewa  Falls,  Wis.,  is  putting  in  a 
large  new  waterwhecl  and  making  other  exten- 
sions  and  improvements   to  the  plant. 

Konold  Bros,  contemplate  establishing  an  electric- 
light  plant  for  Clear  Lake,  S.  D. 

W.  E.  Martin  has  withdrawn  his  application  for 
a  franchise  for  electric  lighting  at  Mt.  Ayr,  Iowa. 
The  city  was  unable  to  meet  the  cost  of  service 
which  Mr.  Martin  requested  a  contract  for.  and 
sought  to  reduce  the  amount  to  bring  it  within  the 
range  of  the  municipal  finances,  whereupon  Mr. 
Martin  concluded  the  contract  would  be  made  too 
small,  and  withdrew  his  request. 

A  local  paper  in  St.  Paul,  from  the  amount  of 
fares  collected  within  the  limits  of  that  city  last 
year  for  street-car  service,  $1,120,375,  oi"  22.407.500 
fares,  figures  that  the  entire  population  of  St.  Paul 
rides  138  times  a  year,  or  an  average  of.61,370  fares 
a    day. 

The  Twin  Cirj'  Rapid  Transit  company  will  refuse 
to  pay  taxes  on  $4,600,000,  the  amount  assessed 
against  the  company  by  the  state  board  of  equaliza- 
tion of  Minnesota,  but  will  contest  the  matter  in  the 
courts    if  necessary. 

A  bill  is  before  the  Minnesota  Legislature  which 
places  street-railwav  companies  on  the  same  foot- 
ing- as  regards  publicity  of  their  business  and  super- 
vision b}--  the  State  Railroad  and  Warehouse  Com- 
mission with   railroads  and  other  common  carriers. 
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The  bill  provides  that  the  street-railway  companies 
snail  report  to  the  commission,  showing  in  detail 
the  amount  of  capital  stock  issued  and  to  whom 
assigned,  and  the  amount  paid  for  it.  The  amount 
of  dividends  paid,  the  surplus  fund  maintained  and 
the  number  of  stockholders  must  be  shown. 

The  promoters  of  an  electric  railroad  from  Cres- 
ton,  Iowa,  to  Des  iloines,  will  get  the  project  be- 
fore the  people  of  Creston  by  petition,  since  the 
council  refuses  to  submit  it.  It  is  claimed  that 
there  is  a  sentiment  in  favor  of  the  projected  enter- 
prise. 

The  British  Columbia  Electric  Railway  company 
of  Vancouver,  B.  C,  has  induced  the  council  of 
■  Vancouver  to  consolidate  the  five  different  fran- 
chises held  by  it,  so  that  no  portion  of  the  system 
can  be  purchased  by  the  city  before  1918. 

The  milling  company  at  Sacred  Heart,  Minn., 
will  install  an  elcciric-lighting  plant,  if  the  village 
will  contract  for  a  certain  number  of  street  lights. 

Citizens  of  Eden  Valley,  Minn.,  are  discussing 
electric  lighting. 

The  Seattle  Central  Railroad  company  of  Seattle, 
Wash.,  has  filed  a  mortgage  of  $50,000  to  the 
Scandinavian  American   Bank  for  the  bondholders. 

Municipal  ownership  of  the  electric-lighting  plant 
of  Aberdeen,  S.  D.,  is  under  consideration. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
will  build  a  line  to  Renton  Hill  on  Fifteenth  avenue 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
company  is  arranging  to  extend  its  system  from 
Cedar  Falls,  Iowa,  to  towns  near-by. 

The  council  committee  of  Duluth.  Minn.,  recom- 
mends steam  power  for  the  proposed  electric  street- 
ligliting  sy.stem  R. 


PERSONAL. 


Professor  Tait,  who  has  occupied  the  chair  of 
natural  philosophy  at  Edinburgh  University  for 
over  40  years,  has  resigned  his  position,  owing  to 
ill  health. 

P.  C.  Burns,  president  of  the  American  Electric 
l^elephone  company,  has  gone  to  Mexico  on  a  com- 
bined pleasure  and  business  trip.  It  is  expected 
that  Mr.  Burns  will  be  absent  from  Chicago  for 
about  a  month. 

Captain  George  N.  Stone,  president  of  the  City 
and  Suburban  Telegraph  association  of  Cincinnati, 
and  largely  interested  in  street  railways  and  other 
enterprises,  is  very  ill  with  appendicitis,  and  his 
friends   fear  that   he  may  not  recover. 

J.  R.  Harrigan,  superintendent  of  the  Chippewa 
Valley  Electric  Railway  company  of  Eau  Claire,  Wis., 
will  resign  to  take  a  similar  position  with  the  Da3d:on, 
Springfield  and  Urbana  railway,  an  Ohio  trolley  sys- 
tem which  will  be  200  miles  long  when  completed. 

II.  H.  Coughlan,  vice-president  of  the  Iowa  Elec- 
trical association,  has  tendered  his  resignation  as 
superintendent  of  the  Ottumwa  Electric  and  Steam 
company  of  Ottumwa,  Iowa,  to  engage  in  the  elec- 
trical supply  business  in  Burlington,  Iowa,  accord- 
ing to  a  Burlington  report. 

At  the  reception  given  for  Governor  and  Mrs. 
Yates  by  the  Union  League  Club  of  Chicago  last 
week,  Mr.  B.  E.  Sunny,  the  vice-president  of  the 
club,  presided,  in  the  absence  of  the  president.  Mr. 
Sunny  was  accompanied  by  Mrs.  Sunny  and  did 
the  honors  with  an  ease  and  self-possession  which 
were  the  envy  of  his  electrical   friends. 

Thomas  H.  McLean,  vice-president  and  general 
manager  of  the  Toledo  Traction  company,  and  for- 
merly general  superintendent  of  the  Indianapolis 
Street  Railway  company,  died  of  doutle  pneumonia 
on  March  1st  in  Toledo,  Ohio.  He  came  to  Indianap- 
olis from  New  York  and  became  an  exceedingly 
popular  officer.  From  Indianapolis  he  went  to  the 
City  of  Mexico,  where  he  had  charge  of  all  the 
electric  roads.  After  successfully  managing  the 
system  he  was  invited  to  take  charge  of  the  roads 
in  Toledo,  and  did  so  successfully  for  nearly  two 
years.     Mr.  McLean  leaves  a  wife,  but  no  children. 

Captain  Almerin  H.  Lighthall,  a  well-known  engi- 
neer and  inventor,  died  of  heart  failure  in  his  room 
at  the  Bartholdi  Hotel  in  New  York  city  on  Feb- 
ruary 2Sth.  At  the  time  of  his  death  he  held  in  his 
band  a  check  for  $10,000,  which,  it  is  said,  was  the 
price  of  a  patent  he  sold  a  few  weeks  ago  to  a 
street-railroad  company.  Mr.  Lighthall  was  a  vet- 
eran of  the  Civil  War,  having  served  in  the  United 
States  navy.  He  was  one  of  the  patentees  of  the 
cable  system  in  street  railroading,  and  he  super- 
intended the  building  of  the  Highgate  Hill  tramway 
road  in  London  and  the  cable  roads  in  Omaha,  Cin- 
cinnati, Kansas  City  and  San  Francisco.  Mr.  Light- 
hall was  chief  engineer  of  the  Third  avenue  rail- 
road of  New  York  city  and  superintended  its  conver- 
sion into  a  cable  road.  He  remodeled  the  sewerage 
systems  of  Mobile  and  New^  Orleans,  which  he  fin- 
ished two  years  ago.  He  leaves  a  widow,  a  son 
and  a  daughter. 


ELECTRIC  LIGHTING. 

The  city  of  Weiser,  Idaho,  will  issue  $5,000  bonds 
for  a  lighting  plant. 

C.   E.   Wood  is  considering  the  installation   of  a 
lighting  plant  at  Genesee,  Idaho. 

The  council  of  Pullman.  Wash.,  is  considering  a 
proposition  from  E.  S.  Aldrich  to  supply  power  for 
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an  electric-light  plant  and  waterworks.  The  utiliza- 
tion of  waterpower  is  proposed. 

The  Bluff  City  Lumber  company  of  Pine  Bluff, 
Ark.,  will  install  a  power  and  lighting  plant. 

Ed.  Everett  of  Nashua,  N.  H.,  is  heading  a  move- 
ment in  favor  of  a  municipal  lighting  plant. 

An  election  at  Collinwood,  Ohio,  has  resulted  in 
favor  of  an  issue  of  $22,000  electric-light  bonds. 

The  council  of  Hagerslown,  Jld.,  has  been  asked  to 
issue  $23,000  additional  in  bonds  for  a  new  lighting 
plant. 

The  Empire  Planing  Mill  company  of  Bells, 
Tenn..  intends  to  install  an  electric  plant  for  light- 
ing the  town. 

Legislative  authority  has  been  granted  for  an 
issue  of  $10,000  electric-light  bonds  at  Harbor 
Springs,  Mich. 

The  Sheep  Creek  Light  and  Power  company  of 
Spokane,  Wash.,  has  been  incorporated,  with  $::oo.- 
coo  capital  stock. 

Frank  O.  Chesney  contemplates  the  development 
of  waterpower  for  an  electrical  transmission  plant 
at  Neck  City,  Mo. 

The  lighting  plant  at  Livingston,  Mont.,  will  be 
rebuilt  this  summer.  C.  S.  Hefferlin  is  at  the  head 
of  the  local  company. 

Bonds  have  been  authorized  for  a  lighting  plant 
at  Tullahoma,  Tenn.,  and  the  matter  is  in  charge 
of  Charles  L.  Phillips. 

Samuel  G.  Pace,  mayor  of  Mt.  Airy,  N.  C,  has 
charge  of  the  arrangements  for  the  installation  of 
a  lighting  and  power  plant  there. 

An  electric-light  plant  will  be  installed  at  Cul- 
peper,  Va.,  and  information  concerning  the  plant 
can  be  obtained  from  the  mayor. 

The  Etowah  Milling  company,  Cartersville,  Ga., 
has  made  a  proposition  to  install  an  electric-light 
plant  in  its  mill,  with  sufficient  power  for  lighting 
the  city. 

Henry  W.  Hughes,  S.  Frank  Cole  and  associates 
have  applied  for  a  franchise  for  the  establishment 
of  a  light,  heat  and  power  plant  for  the  town  of 
Denton,  Md. 

It  is  reported  that  A.  J.  Dyer  of  McMinnville, 
Tenn.,  will  incorporate  the  Great  Falls  Power  com- 
pany, to  develop  about  2,000  horsepower  for  de- 
livery in   Nashville. 

Citizens  of  Delphos,  Ohio,  will  soon  petition  the 
council  to  call  an  election  to  vote  upon  the  proposi- 
tion to  issue  $i.s,ooo  bonds,  for  the  erection'  and 
maintenance  of  a   municipal   electric-light  plant. 

E.  S.  Aldrich  of  Livingston,  Mont.,  and  J.  B. 
Brown  of  Duluth,  Minn.,  have  bought  the  Tighting 
plant  at  Snohomish,  Wash.,  and  will  remodel  and 
enlarge  it,  installing  a  two-phase  system.  The  plant 
will  also  furnish  the  water  supply  for  the  town. 

W.  N.  McAnge,  chairman  of  committee,  Suffolk, 
Va.,  will  open  bids  March  15th  for  lighting  the 
streets  and  municipal  buildings.  About  30  1,200-can- 
dlepower  arc  and  50  32-candlepower  incandescent 
lamps  are  required.  A  franchise  will  be  granted 
for  commercial  lighting. 

The  Big  Bend  Power  company  of  Spokane,  ^yash., 
has  been  organized  for  the  purpose  of  establishing 
plants  for  the  generation  of  electricity  for  power, 
illuminating  and  other  purposes.  The  capital  stock 
is  $300,000,  and  the  incorporators  arc  W.  E.  El- 
dridge,  W.   T.  StoU    and  others. 

It  is  reported  that  D.  Lottman  of  MarriottsviUe 
has  purchased  water  rights  along  the  boundaries  of 
Howard,  Baltimore  and  Carroll  counties  in  Mary- 
land, and  proposes  extensive  improvements,  which 
include  the  utilization  of  the  waterpower  of  the 
upper  Patapsco  River  in  operating  a  large  electrical 
plant. 

In  response  to  advertisements  for  bids  for  mu- 
nicipal lighting.  City  Electrician  Ellicott  of  Chi- 
cago has  received  bids  from  the  Commonwealth 
Electric  company  of  $103  for  each  2,000-candlepower 
arc  light  to  burn  all  night  on  overhead  circuits,  and 
from  the  Chicago  Suburban  Water  and  Light  com- 
pany of  $102.50  each,  for  arc  lights  in  the  annexed 
portion  of  Austin. 


ELECTRIC  RAILWAYS. 

A  franchise  has  been  granted  the  Berkshire  Street 
Railway  company,  to  lay  tracks  in  the  town  of  Lenox, 
Mass. 

The  car  sheds  of  the  Metropolitan  West  Side  Ele- 
vated Railroad  company  at  Harrison  street  and 
I'"orty-sixth  avenue,  Chicago,  together  with  eight 
cars,  were  destroyed  by  fire  on  March  2d. 

It  has  been  decided  that  the  city  of  Chicago  can- 
not compel  the  Chicago  Union  Traction  company 
and  the  Chicago  City  Railway  company  to  operate 
single  cars  instead  of  trains  under  the  present  ordi- 
nances. 

W.  D.  H.  Washington  and  others  have  purchased 
the  Glenwood  and  Polytechnic  street  railway  nf 
Fort  Worth,  Texas,  and,  it  is  reported,  will  make 
a  number  of  improvements  to  the  line,  which  is  18 


miles  long.  It  is  stated  that  it  will  become  a  part 
of  the  proposed  electric  system  between  Dallas  and 
Tort   Worth. 

The  City  Electric  Railway  company  and  the 
Rapid  Railway  company  will  erect  new  car  barns 
and  repair  shops  in  Pontiac,  Mich.  The  buildings 
will  be  quite  elaborately  constructed  of  white  brick 
with  terra-cotta  trimmings  and  will  have  a  capacity 
nf  48  cars. 

An  electric-railway  line  is  projected  between  Ash- 
more  and  Newman,  III,  by  J.  C.  Taber,  S.  C.  Pem- 
lerlon.  Judge  Winkle,  S.  P.  Curtis  and  W.  B.  Fan- 
ning, all  of  Oakland,  111.  The  promoters  are  de- 
sirous of  receiving  estimates  and  other  information 
from  contractors. 

A  consular  report  from  Auckland,  N.  Z.,  states 
LiMt  a  New  York  firm  is  to  build  an  electric  iram- 
rtay  there  at  an  outlay  of  about  $1,000,000,  the  ma- 
terial and  equipment,  as  well  as  the  force  of  men 
necessary  to  put  the  road  in  operation,  to  be  brought 
from  the  United  Stales. 

The  Blue  Grass  Rapid  Transit  company  of  Lex- 
ington, Ky.,  has  been  incorporated  for  $30,000,  with 
privilege  to  increase  its  capital  stock  to  $1,000,000. 
It  is  proposed  to  connect  Lexington  by  electric  roads 
with  other  towns,  and  to  furnish  light  and  power 
to  towns  along  the  line. 

A  municipal  street-railway  system  has  recently 
been  put  in  operation  at  Mannheim,  Germany,  power 
being  furnished  by  the  city  lighting  and  power  plant. 
The  fares  vary  according  to  the  distance  traveled, 
being  a  little  less  than  two  cents  for  short  lines  and 
three  cents  for  the  longer  runs,  transfer  privileges 
being  included  in  each  case. 

The  following-named  companies  have  been  incor- 
porated in  Michigan  recently:  The  Kalamazoo  and 
Lake  Michigan  Railway  company  of  Benton  Harbor, 
capitalized  at  $60,000;  the  Lake  Shore  railway  of 
Benton  Harbor,  with  capital  amounting  to  $25,000, 
and  the  Lake  Michigan  and  Eastern  Railway  com- 
pany   of    Benton    Harbor,   with   $25,000   capital. 

The  street-railway  interests  of  Detroit,  it  is  said, 
are  projecting  an  electric  belt  line  to  pass  around 
the  entire  city.  This  line,  besides  tending  to  de- 
velop the  residence  and  other  districts  through 
which  it  will  pass,  will  be  used  for  the  handling  of 
the  freight  brought  in  by  the  many  suburban  lines 
radiating  from  Detroit,  the  freight  being  delivered 
at  some  central  point  near  the  foot  of  Woodward 
avenue. 

February  traffic  on  the  Chicago  South  Side  elevated 
road  showed  a  daily  average  of  74,525  passengers, 
compared  with  70,050  in  February,  1900,  a  gain  of 
0.38  per  cent.  The  report  of  the  Metropolitan 
elevated  showed  a  daily  average  of  97,659  passen- 
gers, against  92,618  for  the  corresponding  month  of 
last  year.  This  is  a  gain  of  5.4  per  cent.,  and  ex- 
ceeds the  record  established  in  October,  1899,  the 
month  of  the  fall  festival,  by  3,229  passengers  daily. 

A  recent  consular  report  from  Cardiff,  Wales, 
contains  an  account  of  the  overhead-trolley  system 
now  being  installed  there.  The  power  station  is 
described  in  a  local  paper  as  consisting  "of  a  com- 
plete set  of  offices,  together  with  the  necessary  en- 
gine room  and  boiler  house."  About  2,000  horse- 
power will  be  the  capacity  of  the  initial  installa- 
tion, and  an  increase  to  3,500  horsepower  is  planned 
for  the  near  future,  as  the  station  will  give  both 
lighting  and  power  service.  The  equipment  of  the 
power  plant  is  quite  complete,  and  includes  econo- 
mizers, superheaters,  individual  condensers  for  the 
engines,  and  a  modern  coal  and  ash-handling  instal- 
lation. The  feeders  will  be  drawn  through  earthen- 
ware  conduits. 


AUTOMOBILES. 


The  Chicago  Automobile  Club  has  taken  posses- 
sion of  its  new  quarters  in  Steinway  Hall,  where  a 
suite  of  rooms  has  been  furnished  for  the  use  of 
members.  The  club  now  has  a  membership  of 
about  75. 

The  operators  employed  by  the  Illinois  Electric 
Vehicle  Transportation  company  went  on  strike  on 
March  ist,  asserting  that  the  new  percentage  system 
of  compensation  would  result  in  a  reduction  of  their 
pay.  The  men  asked  $2  a  day  and  the  company 
offered  20  per  cent,  of  the  gross  receipts. 

The  management  of  the  automobile  show  to  be 
held  in  the  Chicago  Coliseum  the  latter  part  of  this 
month  has  been  active,  and  a  number  of  unique 
attractions  are  promised,  among  them  being  the 
largest  steam  truck  ever  built  in  this  country,  and 
an  automobile  fire  engine,  of  which  there  are  only 
a  few   in  existence. 


PUBLICATIONS. 


The  Commercialist  is  the  title  of  a  new  publication 
from  Scranton,  Pa.  It  is  issued  by  the  Colliery 
Engineer  company,  the  proprietor  of  the  Interna- 
tional   Correspondence    Schools. 

The  Olds  Motor  Works  of  Detroit,  Mich.,  have 
issued  a  neat  little  catalogue  devoted  to  their  auto- 
mobiles. Several  illustrations  of  the  Oldsmobile, 
the  firm's  gasoline  runabout,  depict  the  hard  usage 
to  which  the  vehicle  can  be  submitted.     A  few  pages 


are  given   up   to  the  electric  vehicles   manufactured 
by  the   Olds   firm. 

An  artistic  catalogue  illustrating  the  Clinton  E. 
Woods  automobiles  has  been  recently  issued  by  the 
manufacturers.  Woods,  Waring  &  Co.  of  Chicago. 
Large  and  clear  illustrations  of  different  styles  of 
automobiles  made  by  the  firm  are  given,  including 
a  light  stanhope,  victoria  stanhope,  stanhope  vic- 
loria,  brougham    cab  and  delivery  wagon. 


MISCELLANEOUS. 


A  1,000-kilowatt  Parsons  steam  turbo-generator 
at  the  Electrical  Supply  Works  of  Elberfeld.  Ger- 
many, says  London  Engineering,  has  made  the  re- 
markable record  of  delivering  an  electrical  horse- 
power-hour at  the  switchboard  on  14.174  pounds  of 
steam. 

In  an  infringement  suit  brought  by  Addie  F.  Ide 
and  others,  executors  of  the  late  A.  L.  Ide,  against 
the  Trorlicht,  Duncker  &  Renard  Carpet  company, 
J.  F.  Chuse  and  Richard  Heap,  in  the  Circuit  Court 
of  the  United  States  for  the  Eastern  Division  of 
the  Eastern  Judicial  District  of  Missouri,  Judge 
Adams  has  handed  down  a  decision,  in  which  he 
holds  that  the  engines  manufactured  by  Messrs. 
Chuse  and  Heap  do  not  infringe  upon  the  patents 
of  the  complainants. 

The  war-tax-reduction  bill,  carrying  with  it  a 
total  reduction  of  slightly  over  $40,000,000,  passed 
both  the  Sen"Lte  and  House  of  Representatives  in 
Congress  on  February  28th.  The  bill  repeals  the 
tax  on  telephone  and  telegraph  messages,  the  reduc- 
tion from  these  two  sources  being  officially  estimated 
at  $315,000  and  $800,000,  respectively.  The  pro- 
visions of  the  bill  as  agreed  upon  will  take  effect 
July  1st  of  this  year.  It  is  considered  to  be  alto- 
gether likely  that"  President  McKinley  will  sign  the 
bill. 

A  consular  report  has  been  received  recently  deal- 
ing with  the  use  of  coal  dust  as  fuel  in  Germany. 
The  method  which  has  been  most  successful  calls 
for  a  highly  heated  fire  chamber  to  insure  perfect 
combustion,  and  this  is  best  obtained  by  the  use  of 
a  flue  boiler  with  the  flues  lined  for  about  eight 
leet  of  their  length  with  some  fireproof  material.  It 
is  stated  that  contact  with  the  boiler  walls  impairs 
ignition.  The  lining  offers  the  advantage  of  large 
heat-storing  capacity,  in  addition  to  its  ability  to 
maintain  a  high  furnace  temperature,  and  thus  pro- 
duce smokeless  combustion. 


TRADE  NEWS. 


The  Johnson  and  Seymour  company  of  Utica, 
N.  Y.,  will  soon  build  a  new  factory  for  the  manu- 
facture  of   electrical   supplies. 

The  Electric  company  of  Warrenton,  Mo.,  has 
been  incorporated,  with  $6,000  capital  stock,  by  F.  E. 
Showgerdt,  G.  Hillemeyer  and  R.  H.  Kamper. 

The  W.  G.  Nagel  Electric  company  of  Toledo, 
Ohio,  has  been  incorporated  by  W.  G.  Nagel,  S.  R. 
McLaren  and  R.  B.  Crane,  with  $50,000  capital  stock. 

The  Bridgeport  Brass  company,  19  Murray  street. 
New  York  city,  calls  attention  on  a  card  to  the 
great  strength  of  its  Phono-electric  wire,  asserting 
that  this  wire  has  been  found  to  be  41  to  47  per  centi 
stronger   than  hard-drawn   copper   wire. 

The  headquarters ,  of  the  Northeastern  sales  de- 
partment of  the  Standard  Underground  Cable  com- 
pany have  been  located  in  the  Tremont  building,  Tre- 
mont  and  Beacon  streets,  Boston,  Mass.  A.  B. 
Saurman  is  manager  of  this  department,  while 
Charles  J.  Marsh  is  general  manager  of  the  East- 
ern and  Northeastern  sales  departments  of  the  com- 
pany. 

George  E.  Linton  &  Co.,  Worcester,  Mass.,  the 
well-known  manufacturers  of  knife  switches,  have 
moved  their  office  and  factory  from  35  Hermon 
street  to  25  Hermon  street,  where  they  have  secured 
larger  and  more  commodious  facilities  for  handling 
their  rapidly  increasing  business.  This  firm's  new 
catalogue  fully  illustrates  and  describes  the  various 
designs  that  they  manufacture,  and  also  gives  a 
complete  price-list  on  the  switches  manufactured  by 
them. 

The  American  Car  and  Foundry  company  of  De- 
troit has  let  the  contract  for  a  new  power  house 
that  is  to  run  its  new  steel  plant  at  the  Peninsular 
branch,  to  Westinghouse,  Church,  Kerr  &  Co. 
The  power  house  will  have  a  capacity  of  1,500  horse- 
Iiower.  Work  will  be  commenced  as  soon  as  possi- 
ble, as  the  plant  must  be  in  running  order  by  June  1st. 
The  car  company  desires  to  turn  out  500  cars  dur- 
ing that  month.  The  contract  includes  the  furnish- 
ing of  motors  and  machinery  complete. 

It  is  reported  from  Newburyport,  Mass.,  that 
representatives  of  New  York  capitalists  have  been 
making  a  canvass  of  the  electric-railway-car  manu- 
facturing plants  in  New  England  with  a  view  of 
securing  control  and  consolidating  the  industry. 
With  the  proposed  building  of  a  large  number  of 
electric  roads  in  New  England  the  coming  summer, 
the  promoters  look  upon  the  great  demand  for  cars 
as  a  prospect  of  big  profits  in  this  industry.  It  is 
said  that  a  number  of  the  companies  have  given 
options  on  their  plants. 

The  many  friends  of  P.  B.  Chaney,  who,  for  sev- 
eral years,  •  was  traveling  salesman  of  the  Central 
Electric  company  of  Chicago,  will  be  interested  in 
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the  knowledge  that  he  has  organized  the  Columbus 
Battery  and  Specialty  company  of  25  West  Scioto 
street,  Columbus,  Ohio,  and  that  he  is  now  traveling 
representative  for  the  new  concern.  The  company  is 
making  a  specialty  of  the  manufacture  of  small  stor- 
age batteries  of  the  sealed  type,  to  be  used  for  an- 
nunciators, gas  engines,  telephones,  telegraphs,  car- 
riage lamps,  etc.  Repeated  short-circuiting  of  these 
cells,  even  though  they  be  heavily  charged,  seems  to 
have  no  effect  on  them.  Recently  a  small  cell  3V2  by 
5  by  6  inches  in  size  and  weighing  nine  pounds  was 
sort-circuited  through  an  ammeter.  No.  14  insu- 
lated wire  was  used  to  make  the  connections.  The 
ammeter  used  was  graduated  up  to  100  amperes, 
but  this  was  not  sufficient  to  indicate  the  amperage 
of  the  cell.  The  weatherproofing  on  the  wire  was 
melted  and  dropped  off.  Repeated  short-circuitings 
brought  the  amperage  down  to  the  capacity  of  the 
ammeter.  A  voltmeter  showed  an  average  of  2.2 
\olts.  This  same  cell  had  been  short-circuited  pre- 
viously at  least  100  times,  and  yet  it  showed  no 
signs  of  disintegration  or  buckling  of  plates.  The 
active  material  of  the  plates  of  the  new  cell  is  ex- 
ceedingly hard  and  is  dislodged  from  the  grids  only 
with  difficulty.  The  following-named  gentlemen 
are  officers  of  the  company:  President.  E.  E.  Bridge- 
man;  vice-president,  G.  W.  Frost;  secretary,  P.  B. 
Chaney ;  treasurer,  j.  W.  Frost;  superintendent, 
Samuel  Scott. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  reports 
large  sales  of  its  Eaco  friction  tape. 

The    American    Bridge    company    has    received    a 
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contract  for  the  steelwork  for  an  electric  power 
plant  to  go  to  UUimo,  New  South  Wales,  Australia. 
Recent  installations  of  the  Ball  Engine  company 
of  Erie,  Pa.,  include  two  direct-connected,  self-oiling' 
engines,  one  of  150  horsepower  and  one  of  loo 
horsepower,  in  the  Pittsburg  (Pa.)  Bank  for  Say- 
ings building,  and  two  125-horsepower,  direct-con- 
nected engines  in  the  electric  plant  of  the  St.  Vin 
cent's  Arch  Abbey,  Beatty   Station,  Pa. 

The  O.  C.  White  company  of  Worcester,  Mass., 
is  adding  a  number  of  new  styles  of  office,  library, 
desk  and  draughting-room  fixtures  to  its  already 
well-known  line  of  adjustable  lamp  fixtures.  This 
company  is  continually  making  it  a  study  to  produce 
adjustable  electric  fixtures  that  shall  secure  the  great- 
est possible  convenience  and  efficiency  of  service 
from  incandescent  light.  It  manufactures  fixtures 
adapted  to  all  practical  requirements  from  sliop  to 
library.  The  company  says  that  its  exhibit  in  the 
Electricity  building  at  the  coming  Pan-American 
Exposition  promises  to  be  an  interesting  display. 

Sales  of  motor-generators,  motors,  generators. 
Teaser  equipments,  etc..  to  the  followins-named  cor- 
porations are  reported  by  the  Bullock  Electric  Man- 
ufacturing company  of  Cincinnati :  Glasgow  Even- 
ing News,  Glasgow,  Scotland;  London  Dany  Ex- 
press, London,  England;  Montreal  Water  and  Power 
company,  Montreal,  Que; ;  Aberdeen  Journal,  Aber- 
deen, Scotland;  Carnegie  Steel  company,  Pittsburg, 
Pa. ;  Greuner  &  Co..  Johnstown.  Pa. ;  Brown  & 
Sharp.  Providence,  R.  I.;  Wier  Frog  company,  Cin- 
cinnati, Ohio ;  Pullman  company,  Pullman,  111. ; 
Mosler  Safe  company,  Hamilton.  Ohio;  Susque- 
hanna Valley  Electric  company,  Sidney,  N.  Y. ;  Cen- 
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tral  Lard  company,  New  York  city,  N.  Y. ;  Buffalo 
Evening  News,   Buffalo,   N.  Y. 

Charles  H.  Besly  &  Co.  of  Chicago  have  added 
several  new  salesmen  to  their  city  department,  and 
are  now  in  a  position  to  handle  the  increased  busi- 
ness promptly  and  carefully.  They  are  just  intro- 
ducing a  new  solid  oil  cup  called  the  Badger,  which 
has  an  octagonal,  cast-iron  cap,  with  round,  thread, 
and  is  said  to  be  very  desirable  for  use  on  agri- 
cultural machinery.  The  firm's  tap  and  die  depart- 
ment at  the  factory  in  Beloit  is  busy  with  orders. 
.\mong  others,  recent  shipments  have  been  made 
to  Ohio,  Massachusetts  and  New  York,  and  also 
to  the  Rock  Island  arsenal  at  Rock  Island,  111. 

The  Sprague  Electric  company  reports  an  increase 
of  sales  for  February  over  the  corresponding  month 
last  year.  Among  recent  orders  are  five  motors 
for  the  Cooke  Locomotive  and  Machine  company, 
Paterson,  N.  J.;  35  motors  for  the  Central  Lard 
company.  New  York;  one  400-kilowatt  generator, 
one  125-kilowatt  generator,  one  lOO-horsepower 
motor  and  si.x  8o-horsepower  motors,  in  addition 
to  a  number  of  small  motors  for  the  Wellston  Port- 
land Cement  company;  two  generators  and  25  mo- 
tors for  the  Dunmore  (Pa.)  Iron  and  Steel  com- 
pany; one  generator  and  two  motors  for  the  Na- 
tional Distilling  company,  Milwaukee;  one  125-kilo- 
watt generator  for  the  Big  Muddy  Coal  and  Iron 
company,  Murphysboro,  111. ;  one  lOO-kilowatt  gen- 
erator for  the  Keystone  Leather  company,  Camden. 
N.  J.;  17  motors  for  the  Norfolk  navy  yard,  and 
two  300-kilowatt,  soo-volt,  street-railway  generators 
for  the  Central  States  Construction  company,  Chi- 
cago. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


668,622.  Secondary  Battery.  William  R.  Bowker, 
Waltham,  Mass.     Application  filed  February  15, 

The  subject  of  the  patent  is  an  electrode  which  consists 
of  a  receptacle  in  the  form  of  a  potous  plate,  having  a  re- 
cessed face  filled  with  the  active  material,  and  a  con- 
ductioE  plate  having  its  marginal  edges  bent  inwardly 
beyond  the  active  material,  and  enclosing  the  edges  of  the 
porous  plate  to  prevent  the  escape  of  the  active  material 
and  form  vertical  and  horizontal  conducting  surfaces, 

568,630.  Electric-lamp  Protector.  Edward  Eckl, 
Milwaukee,  Wis.  Application  filed  March  31, 
1900. 

A  recessed  backboard  carries  the  socket.  An  annular 
open  mantel  surrounds  the  point  of  union  between  the 
lamp  and  socket,  but  is  free  from  contact  with  either. 

668,653.  Telephone  Signaling  Device.  William  O. 
Meissner.  Chicago,  111.,-  assignor  to  Peter  C. 
Burns,  Chicago,  111.  Application  filed  July  5, 
i8g8. 

A  circuit-varying  device  is  in  circuit  with  the  primary 
coil  of  the  induction  coil  of  the  system.  The  circuit-varying 
device  is  moved  so  as  to  vary  the  current  in  the  primary 
coil,  thus  inducing  a  current  in  the  secondary  coil  which 
actuates  the  signaling  device.  A  shunt  cuts  the  receiver 
out  of  circuit  while  the  circuit-varying  device  is  being 
operated.  Insulated  contacts  on  a  movable  arm  success- 
ively engage  an  opposed  contact  as  the  arm  is  moved . 

6C-8,66i.  Electric  Bathing  Apparatus.  Oscar  Schnei- 
der, New  York,  N.  Y.  Application  filed  July  12, 
1900. 

A  bath  tub  is  described,  comprising  a  main  compartment 
adapted  to  receive  the  bather,  and  containing  metallic 
sheets  ioterposed  between  non-conducting  plaies  and  con- 
stituting two  separate  electrodes,  over  one  of  which  the 
bather  lies,  while  the  other  forms  a  covering.  Between 
the  electrodes  an  electric  current  is  generated,  and  heat- 
ing devices  are  provided  whereby  heat  is  introduced  to 
the  bath  tub. 

668,662.  Electric  Switch.  John  H.  Spangler,  Pitts- 
burg.  Pa.     Application  filed   February  21,   1900. 

A  switch-throwing  mechanism  is  operated  by  a  solenoid 
when  energized.  A  pneumatic  device  is  provided  to 
cush'on  the  movement  of  the  cere  cf  the  solenoid. 

668,664.  Storage-battery  System  for  Signaling  Cir- 
cuits. Nathan  H.  Suren,  Needham,  Mass.  Ap- 
plication filed  June   19,  1899. 

A  working  circuit  and  a  chargiug  circuit  are  connected 
to  a  throw-over  switch  so  constructed  that  the  batteries 
may  be  cot  in  and  out  of  the  working  circuit  without  inter- 
rupting the  conductivity  of  the  latttr. 

668.666.  Junction  Box  for  Electric-lighting  Sys- 
tems. Montgomery  Waddell,  New  York,  N.  Y.. 
assignor  to  the  Electric  Axle  Light  and  Power 
company,  New  York,  N.  Y.  Application  filed 
January  31,  igoo. 

The  casing  contains  outlying  terminals  and  a  central 
oscillatory  switch  plate  having  operating  handles.  A  stop 
limits  the  throw  of  the  plate  in  opposite  directions.  The 
closing  of  the  bos  cover  is  prevented  until  after  the 
switch  has  been  moved  to  one  limit  of  its  throw. 

668.667.  Charging  System  for  Secondary  Batteries. 
Montgomery  Waddell,  New  York,  N.  Y.,  as- 
signor to  the  Electric  Axle  Light  and  Power 
company.  New  York,  N.  Y.  Application  filed 
February   15,   1900. 

A  reversible  engine  or  motor  drives  the  dynamo.  The 
reversing  gear  of  the  engine  actuates  means  for  prevent- 
ing the  dynamo  from  buildiug  up  during  reversal,  the  de- 
vice consisting  of  a  circuit-breaker  interposed  in  a  circuit 
of  the  dynamo  to  break  the  circuit  upon  the  reversing 
movement  of  the,engine  or  motor.    (See  cut  on  next  page.) 

668.689.  Electric  Attachment  for  Railway  Scales. 
Matthew  H.  Reed.  Pittsburg,  Pa.  Application 
filed  March  30,   1900. 

An  electric  circuit  is  connected  with  the  rails  on  the 
scale  and  to  ihe  rails  on  the  track  outside  the  scale.  An 
indicator  in  the  circuit  shows  when  the  car  is  not  in  proper 
position  to  be  weighed. 

668.690.  Electric     Accumulator.     Paul     F.      Ribbe, 


Issued  Febi-uary  26,   igoi, 

Charlottenburg,      Germany.      Application      filed 
April  30,  1900. 

A  folded  plafe  is  used,  rontaioing  slots,  and  strips 
threaded  through  the  slots  hold  the  folds  of  the  plaie 
separated. 

668,702.  Telephone  Transmitter.  David  H.  Wil- 
son, Chicago,  111.,  assignor  to  Jay  Morton,  Chi- 
cago, 111.    Application  filed  April  29,  1899. 

The  carbon  holder  is  formed  with  an  opening  of  greater 
depth  at  the  center  than  at  the  edges,  and  the  diaphragm 
is  mounted  in  proximity  thereto,  with  a  guard  between  the 
carbon  in  the  holder  and  the  diaphram.  The  guard  is 
provided  with  a  central  'opening,  through  which  the  car- 
bon is  exposed  so  as  to  make  conlact  with  the  diaphragm, 
this  opening  being  beveled  from  the  face  inwardly  so  as  to 
vary  in  cross-section  and  being  located  opposite  the  deep 
part  of  the  carbon  holder. 

668,708.  Electric  Cigar  Lighter.  Charles  A.  Bern- 
hardt, Detroit,  Mich.  Application  filed  January 
15,  1900. 

A  lamp  has  a  wick  tube  cut  away  on  one  side  to  expose 
a  portion  of  the  side  of  the  wick  and  forming  the  fixed 
terminal  of  an  electric  circuit.  A  movable  electrode  forms 
the  other  terminal  and  projects  into  proximity  to  the  ex- 
posed portion  of  the  wick  so  as  to  light  the  latter  by  ca  us- 
ing a  spark  on  the  breaking  of  the  circuit. 

668.710.  Electric  Railway.  George  H.  Davis,  New 
York,  N.  Y.,  assignor  to  Frank  R.  Ford,  George 
W.  Bacon  and  George  H.  Davis,  New  York, 
N.  Y.     Application  filed  September  15,  1900. 

Several  hangers  or  brackets  carried  on  insulated  sup- 
ports are  arranged  parallel  with  the  way.  Each  bracket 
has  a  lower  and  an  upper  member.  A  working  conductor 
is  secured  to  ihe  upper  members  of  the  hangers  or 
brackets  and  maintained  in  an  inverted  position,  so  that  a 
contact  shoe  will  make  underneath  contact  with  it.  An 
insulating  cap  covers  the  bottom  member  of  each  bracket. 

668.711.  Electric  Raihvay.  George  H.  Davis,  New 
York,  N.  Y.,  assignor  to  Frank  R.  Ford,  George 
W.  Bacon  and  George  H.  Davis,  New  York, 
N.  Y.     Application   filed   September   15,   1900. 

Insulating  pedestals  supported  parallel  with  the  way 
carry  a  working  conductor.  Brackets  supported  parallel 
with  tiie  way  adjacent  to  the  pedestals  support  a  continu- 
ous housing  or  casing  arranged  so  as  to  enclose  the  work- 
ing conductor.  A  supplemental  housing  carried  on 
brackets  on  the  other  side  of  the  working  conductor  forms 
between  its  upper  edge  and  the  casing  a  slot  or  conduit, 
and  a  contact  device  working  in  tbe  slot  makes  contact 
with  the  upper  surface  of  tbe  working  conductor. 

668.712.  Electric  Railway.  George  H.  Davis,  New 
York,  N.  Y.,  assignor  to  Frank  R.  Ford,  George 
W.  Bacon  and  George  H.  Davis,  New  York, 
N.   Y.     Application   filed   September   15,    igoo. 

The  contact  shoe  is  in  the  form  of  a  short  section  of  a 
T-rail  placed  on  its  side,  and  is  carried  by  an  arm  which  is 
mounted  on  a  piston  working  against  a  spring  to  keep  the 
shoe  in  contact  with  the  working  conductor. 

6^8,761.  Apparatus  for  Connecting  Storage  Bat- 
teries with  Charging  Lines.  Nathan  H.  Suren, 
Needham,  Mass.    Application  filed  June  29,  1899. 

A  terminal  is  connected  with  one  pole  of  one  of  the  bat- 
teries, and  another  terminal  is  connected  with  the  oppo- 
site pole  of  another  battery.  Switch  arms  arranged  in 
pairs  are  placed  in  connection  with  the  remaining  battery 
terminals,  and  have  contacts  provided  for  them.  A  wire 
connects  one  of  the  switch  arms  of  each  pair  with  one  of 
the  contacts  of  the  other  switch  arm  of  the  pair.  A  wire 
leads  from  one  of  the  contacts  of  each  switch  arm  to  a 
corresponding  number  of  terminals,  and  a  switch  connects 
all  of  the  terminals  with  tbe  charging  circuit. 

668,779.  Apparatus  for  Controlling  Connections  of 
Storage  Batteries  with  Charging  Circuits.  Na- 
than H.  Suren,  Needham,  Mass.  Application 
filed  June  29,    1899. 

The  connections  are  controlled  by  a  number  of  magnets 
and  switches  for  connecting  their  coils  with  the  charging 
circuit,  in  series  or  in  multiple  series  with  themselves,  or 
in  parallel  with  each  other. 

668:78t.  Electric-traction  System.  Silvanus  P. 
Thompson  and  Miles  Walker,  London,  Eng- 
land.    Application   filed    October   22,    1897. 

In  a  surface-contact,  electric-traction  system,  a  safety 
feeding  switch  is  placed  underground,  having  for  its    oper- 


ating part  a  moving  plunger  or  other  piece  of  iron  from 
which  a  magnetic  field  radiates  in'o  the  air  space  above 
the  roadway.  The  magnetizing  coil  is  placed  around  the 
plunger  and  the  plunger  occupies  that  part  of  the  magnetic 
field  in  which  ihe  resultant  magnetic  pull,  whatever  cur- 
rent may  be  passing  in  the  magnetizing  coil  or  coils,  is 
less  than  the  resultant  of  all  the  forces  which  tend  to  keep 
the  switch  open.     (See  cut,  next  page.) 

668.791.  Process  of  Electrical  Separation  of  Con- 
ductors from  Non-conductors.  Lucian  I.  Blake, 
Lawrence,  and  Lawrence  N.  Morscher,  Neo- 
desha,  Kan.     Application  filed  March    16,   1899. 

The  process  described  consists  in  electrically  charging 
the  particles  by  submitting  them  to  an  electrostatic  field  of 
one  potential,  and  then  to  a  field  of  opposite  potential, 
whereby  tbe  conducting  and  quickly  electrified  particles 
are  repelled  from  the  non-conducting  particles  of  slow 
electrification. 

668.792.  Mechanism  for  Separation  of  Conductors 
from  Non-conductors.  Lucien  I,  Blake,  Law- 
rence, and  Lawrence  N.  Morscher,  Neodesha, 
Kan.  Original  application  filed  March  16,  1899. 
Divided  and  this  application  filed  August  7, 
19CO. 

An  electric  charge  is  imparted  to  the  mass  of  material 
on  a  conveying  surface.  A  repetling  surface  is  electrically 
charged  at  a  different  potential  from  that  of  the  mass  and 
arranged  to  receive  the  charged  mass.  Opposite  the  re- 
pelling surface  are  placed  inclined  shutters  electrically 
charged  at  an  opposite  potential  to  that  of  the  repelling 
surface. 

668,798.  Electric  Switch.  James  Jones  and  James 
Jones,  Jr.,  Brooklyn,  N.  Y.  Application  filed 
February  20,    1899. 

A  disk  and  a  ratchet-and-pawl  device  are  used  in  con- 
nection with  a  pivoted  switch  bar.  A  barrel  supports  a 
flexible  hanging  device  which  actuates  it  in  one  direction, 
and  a  spring  retnrns  it  and  the  hanging  device  to  their 
normal  no^ition.  There  is  a  connection  from  the  disk  and 
the  ratchet-and-pawl  device  to  the  pivoted  switch  bar. 

668,819.  Railway  Signaling  Apparatus.  Washing- 
ton Hume,  New  Broad  street,  County  of  Lon- 
don, England.    Application  filed  October  6,  1898. 

Pairs  of  insulated  contacts  are  arranged  on  the  track 
with  corresponding  indicating  devices  located  at  a*  signal 
bos  or  station.  Electrical  connections  are  made  between 
each  of  the  pairs  of  contacts,  eacti  of  the  indicating  de- 
vices and  a  source  of  electricity.  Audible  sigualiug 
devices  located  at  the  signal  box  or  station,  and  also  in 
proximity  to  the  pairs  of  contacts,  operate  each  time  a 
circuit  is  completed  through  any  pair  of  contacts.  A  cir- 
cuit-closing device  carried  by  the  vehicle  whose  approach 
is  to  be  notified  makes  contact  with  a  prearranged  pair  of 
the  contacts. 

6^8,838.  Voltaic  Battery.  Henri  de  Rufz  de  Lavi- 
son,  Paris,  France,  assignor  to  Ste.  D'Etude  des 
Piles  Electriques,  Paris,  France.  Application 
filed    July    19,    1899. 

The  positive  electrodes  are  formed  of  zinc  plates  cov- 
ered with  parchment  paper  and  enclosed  in  cases  of  non- 
conducting material.  The  negative  copper  electrodes  are 
hollow  and  have  porous  walls  which  contain  an  internal 
atmosphere  cf  hot  air  in  intimate  contact  with  the  elec- 
trolyte and  capable  of  absorbing  the  hydrogen  which  is 
disengaged  and  tends  to  cause  polarization. 

668,842.  Apparatus  for  Electrolytically  Extracting 
and  Depositing  Gold  and  Silver  from  Their 
Ores.  Albion  M.  Rouse,  Denver,  Colo.,  as- 
signor of  one-half  to  William  G.  Shedd  and 
Frank  Brooks,  Denver,  Colo.  Application  filed 
May   28,    igoo. 

The  ore  to  be  treated  is  placed  in  tubs  each  containing 
anodes  and  cathodes.  An  agitation  tube  has  communica- 
tion with  the  tubs  at  their  upper  and  lower  ends,  and  an 
agitator  is  located  in  the  tube. 

£68,862.  Mold  Box  or  Form  for  Conduit  Joints. 
Joseph  O.  Therien  and  Albert  E.  Gregory,  Min- 
neapolis, Minn.  Application  filed  October  11, 
1900. 

A  plate  rests  upon  the  bottom  of  the  trench  and  ovei'laps 
the  abuttipg   ends   of  the  sections.     Flanges   provided  on 
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the  plate  bear  on  the  walls  of  the  sectioDs.   whereby   (he 

?ilate  will  be  spaced  i herefrom.  A  receptacle  provided 
or  the  cement  forms  the  sides  of  the  joiDt. 

668,868.  Alternating-current  Series  Arc  Lamp. 
Malcolm  H.  Baker,  New  York,  N.  Y.,  assignor 
to  the  Manhattan  General  Construction  company 
of  New  York.  Application  filed  September  5, 
1899.     Renewed   October  4,    1900. 

A  closed  shunt  across  ihe  arc  iocludes  a  magnetic  coil 
which  operates  a  moving  armature.  A  circuit-closer  in  a 
normally  open  shunt  across  the  arc  closes  the  shunt  when 
the  coil  is  energized,  the  movins  magnet  being  indepen- 
dent of  the  circuit-closer.     (See  cut  ) 

('>68,869.  Relay.  Sidney  G.  Brown,  Bournemouth, 
England.    Application  filed   November   14,  1899. 

Separate  initial  excitation  is  provided  for  the  field  mag- 
nets of  a  dynamo.  A  relay  circuit  includes  the  armature, 
an  instrument  or  instruments,  and  means  for  controlling 
the  conditions  of  the  magnetic  field  in  such  manner  that 
induced  currents  pass  from  the  armatute  to  the  relay  in- 
struments only  at  &uch  times  as  signaling  currents  are 
received  from  the  line. 

6(:S,886.  Electric  Arc  Lamp,  Peter  H.  F.  Spies. 
Mount  Vernon,  N.  Y.,  assignor  to  himself  and 
Jacob  Norden,  IMount  Vernon,  N.  Y.  Applica- 
tion   filed  June   5,    igoo. 

The  mechanism  includes  a  carbon  holder  and  a  recipro- 
cating tube  conct-ntric  therewith.  A  spring  holds  the  tube 
against  gravitation,  and  a  magnet  opeiatts  in  opposition 
to  the  tube.  An  electrical  connection  is  made  between 
the  carbon  clutch  and  the  tube,  the  spring  beini  i  idepen- 
dent  of  the  clutch  and  acting  only  upon  the  tube. 

668,887.  Electric  Switch.  Peter  H.  F.  Spies,  Mount 
Vernon,  N.  Y.,  assignor  of  one-half  to  Jacob 
Norden,  Mount  Vernon,  N.  Y.  Application  filed 
August  2,   igoo. 

A  socket  is  arranged  to  receive  a  contact  plunger  in  a 
series  circuit.  A  locai  circuit  and  a  cut-in  device  are  so 
arranged  that  when  the  plunger  and  socket  move  out  of 
engagement  and  the  loc^l  circuit  is  broken  the  cut-in 
device  maintains  the  series  circuit  unbroken.  The  circuits 
have  flexible,  compressible  contacts,  ea.h  formed  of  sev- 
eral interlocked  helices. 

668,889  to  668,894,  inclusive.  Telautograph.  George 
S.  Tiffany,  formerly  of  Evanston,  III,  later  of 
Brooklyn.  N.  Y.,  assignor  to  the  Gray  National 
Telautograph  company,  New  York,  N.  Y.  Ap- 
plications filed   October   19-December  20,   igoo. 


668,905.  Automatic  Circuit-closer  for  Arc-lamp 
Circuits.  George  R.  Davison,  Newark,  N.  J., 
assignor  to  Manhattan  General  Construction 
company,  Newark,  N.  J.  Application  filed  July 
24,    1900. 

A  reversing  switch  arm  co-opeiates  in  one  of  its  posi- 
tions with  the  teiminals  of  a  local  lamp-circuit,  and  in  the 
reverse  position  with  the  terminals  of  a  cut-out  for  the 
lamp.  A  spring,  when  unresisted,  locks  the  stvitch-arm  in 
the  second-described  position,  and  th-i  lamp  operates  by  its 
weight  to  overcome  the  spring  and  reverse  ihe  switch. 

OfS.gog.  Electric  Switch.  Christopher  J.  Doran, 
Jersey  City,  N.  J.  Application  filed  September 
II,  1900. 

A  wheel  is  mounted  between  wheel  supports  carried  on 
a  base  support  and  is  composed  of  separate  sectors,  each 
of  which  is  provided  with  a  projecting  tooth,  the  alternate 
sectors  being  composed  cf  insulating  material.  A  brush 
connected  with  the  base  support  bears  on  the  side  of  the 
wheel.  Line  wires  are  connected  with  the  brush- and  with 
one  of  the  wheel  supports.  A  tubular  button  is  mounted 
on  a  post,  secured  at  the  reir  of  the  wheel.  A  spring  in- 
side of  the  button  rests  upon  the  cost  to  hold  the  button 
normally  in  a  raised  position,  and  a  spring-operated  dog 
mounted  upon  one  side  of  the  button  adjacent  to  the  wheel 
rests  upon  the  sector  below  it. 
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C(_8.93i.  Trolley  Catcher.  Francis  W.  Powers  and 
Martin  L.  Snyder,  West  Lafayette,  Ind.  Appli- 
cation  filed  January   8,    1900. 

A  swinging  hook  or  detent  is  suspended  in  the  upper 
portion  of  an  elongated  vertical  enclosing  case.  A  hol- 
low weighted  cjsc  is  provided  with  meaus  for  eneaginc; 
the  detent  by  means  of  which  it  may  be  suspended  in  the 
elongated  Cdse  and  contains  a  pulley.  A  sprii-g  is  con- 
nected to  the  pulley  and  held  under  tension.  Toe  rapid 
rcta  ion  of  the  pulley  causes  the  disengageiieot  of  ttie 
hook  fr'  m  the  inclosing  weight  d  Cose, 

CrS,c40.  Electromagnetic  Separator.  Guy  H.  War- 
ing, Tyrone,  Pa.  Application  filed  January  30, 
igoo. 

A  rotating  electromagnetic  drum  has  annular  polar  sur- 
faces of  varying  widths  projecting  at  various  distanc  s 
from  its  surface.  There  are  cc  rresponding  grooves  or 
gaps  of  varying  widths  and  depths  between  the  annular 
surfaces. 

668,941.  Method  of  Magnetically  Separating  Ores. 
Guy  H.  Waring,  Tyrone,  Pa.  Application  filed 
April  21,  1900. 

The  mixture  is  introduced  into  a  maenelic  field,  having 
mechanically  graduated  spaces  of  equal  magnetic  potfn- 
tials,  between  surfaces  of  alternate  polarity,  within  which 
the  particles  may  freely  arrange,  assort  and  move  them- 
selves in  the  line  of  magnetic  flow  according  to  the  direc- 
tion of  their  longer  diameter. 
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These  patents  cover  improvements  in  telautograph  con- 
sttuction  by  which  the  secondary  of  an  induction  coil  is 
connected  lo  the  line,  and  means  are  controlled  by  the 
transmitting  tracer  for  closing  the  circ  uit  throueh  the 
primary  winding  of  the  induction  coil  and  causing  vibratory 
currents  to  traverse  the  primary  winding  and  the  main-libe 
circuit  to  effect  the  movement  of  the  pen  in  ot  e  of  these 
directions.  The  patents  also  cover  an  improved  inking 
device.     (See  cut.) 

668,895.  Method  of  Telautographic  Transmission. 
George  S.  Tiffany.  Brooklyn,  N.  Y.,  assignor  to 
the  Gray  National  Telautograph  company,  New 
York,  N.  Y.  Application  filed  December  21, 
1900. 


from  an  independent  circuit  including  a  source  of  electric 
energy,  currents  varying  in  strength  in  accordance  with  the 
movementsof  the  transmitting  tracer,  controlling  the  move- 
ments of  the  receiving  pen  by  such  currents,  and  vibrating 
Ihe  moving  parts  connected  with  the  receiving  pen, 
throughout  the  time  the  transmitting  and  receiving  instru- 
ments are  in  circuit,  to  reduce  friction. 

668,903,  Electric  Bond  for  Railway  Rails.  Harold 
P.  Brown,  Montclair,  N.  J.  Application  filed 
April  7,  igoo. 

A  metallic  plate  bears  against  the  sides  of  the  adjacent 
conductors,  leaving  them  free  to  move  relatively  to  the 
bond.  The  bond  is  pressed  atiainst  the  conductors  to 
maintain  the  contact,  and  an  adhering  metallic  lubricant 
is  spread  on  the  contact  surfaces. 

C68,904.  Incandescent  Electric  Lamp.  Charles  A. 
Chase,  Chicago,  111.,  assignor  to  General  In- 
candescent Lamp  company.  Cleveland,  Ohio. 
Application  filed  December  8,  igoo. 

There  is  a  relatively  small  neck-like  portion  leading  from 
the  connection  part  to  the  bulb,  and  an  outwardly  bulging 
annulus  formed  in  this  neck-like  portion  between  the  con- 
nection part  and  the  bulb  and  entirely  removed  from  the 
connection  part,  the  annulus  being  connected  in  both  di- 
rections with  the  glass  of  the  neck  and  bulb  by  gently 
curving  surfaces. 
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668,962.  Motor-grouping  System.  Francis  H.  Shep- 
ard.  New  York,  N.  Y.,  assignor  to  the  Sprague 
Electric  company  of  New  Jersey.  Application 
filed    January    21,    igoi. 

Means  for  operating  a  motor-grouping  switch  are  con- 
trolled by  the  motor  circuit  and  by  a  governing  circuit, 
and  the  motor-grouping  switch  is  locked  by  a  device  con- 
trolled by  the  motor  circuit.     {See  cut.) 

C.C8,g67.  Selective  Signaling  Apparatus.  John  A. 
Barrett,  Summit,  N.  J.,  assignor  to  the  American 
Telephone  and  Telegraph  company  of  New 
York.     Application   filed    September   20,    1900. 

A  polarized  actuating  electromagnet  is  fitted  with  an 
oscillatory  armature  which  actuatrs  a  bell  hammer  to 
strike  a  gong.  A  neutral  retaining  electromagnet  and  an 
armature  therefor  are  associated  with  the  bell-hammer 
rod.  The  two  electromagnets  have  windings  and  resist- 
ance of  like  magnitudes,  and  the  bell  mechanism  is  re- 
sponsive to  an  alternating  electrical  current  exciting  the 
polarizfcd  magnet  only,  but  irresponsive  to  a  similar  alter- 
nating current  exciting  both  magnets,  or  the  neutral  magnet 
alone. 

6C8,978.  Controlling  Device  for  Electric  Motors. 
Adolph  G.  Carlson,  Chicago,  111.  Application 
filed  May  19,  1899. 

The  circuit-varying  device  comprises  a  coiled  conductor 
divided  into  three  or  more  sections.  A  core  for  the  con- 
ductor is  made  ud  of  a  series  of  pieces  of  magnetic  ma- 
terial separated  by  pieces  of  non-magnetic  material,  the 
core  and  coil  being  movable  with  relation  to  each  other. 
Conductors  lead  lo  and  from  the  tliree  sections  of  the  coil, 
whereby  the  current  may  be  successively  admitted  into 
the  sections  in  a  predetermined  manner,  so  as  to  produce  a 
progressive  step-by-step  relative  movement  of  the  core 
and  coil.  Contacts  are  associated  either  with  the  coil  or 
core  so  that  the  relative  movement  of  the  parts  varies  an 
electric  current. 

6C8,979.  Controlling  Device  for  Electric  Motors. 
Adolph  G.  Carlson,  Chicago,  111.  Application 
filed   May   19,   1899. 

Two  electromagnetic  devices  have  movable  parts 
adapted  lo  be  moved  when  the  devices  are  energized.  An 
opposed  part  of  magnetic    material  movably   mounted   in 


proximity  to  the  electromagnetic  devices  is  connected  with 
a  circuit-varying  device.  The  movable  parts  are  adapted 
to  engage  the  opposed  part  and  to  attract  it  magnetically 
when  the  electromagnetic  devices  are  energized.  The 
electromagnetic  devices  are  alternately  energized  so  as  lo 
produce-a  movement  of  the  opposed  part. 

668,987.  Electric  Attachment  for  Elevators.  David 
B.  Fleck,  Portland,  Ore.  Application  filed  Feb- 
ruary 2,  1900. 

A  plate  and  rods  are  secured  to  the  cage.  A  contact 
frame  has  insulated  openings  through  which  shaft  wires 
extend  and  is  slidably  mounted  on  the  rods.  Tension 
springs  are  located  on  the  rods  between  the  cage  and  the 
contact  frame,  and  contact  blocks  have  wire-engaging 
grooves  and  are  located  in  the  contact  frame. 

£^9.015.  Electric  Arc  Lamp.  Gustav  Rasmus,  New 
York,  N.  Y.  Application  filed  November  30, 
1900. 

A  tube  extended  downward  from  the  solenoid  carries  a 
plate  on  its  lower  end,  having  an  opening  through  which 
the  carbon  may  move.  An  inner  tube  is  attached  to  the 
core.  Link  connections  are  made  between  opposite  car- 
bon-clamping blocks  and  a  pan  on  the  lower  end  of  the 
inner  tube,  the  blocks  engaging  with  the  plate  and  mov- 
ing the  blocks  to  open  position. 

669.051.  Demagnetizer.  Oakley  S.  Walker,  Worces- 
ter,   Mass.     Application    filed    July    31,    1899. 

Two  magnetic  conductors  are  arranged  to  be  magnet- 
ically united  by  the  article  to  be  demagnetized  and  a 
rotating  electromagnet  brings  its  poles  into  proximity  with 
the  conductors,  whereby  the  polaiityof  the  conductors  is 
changed. 

669.052.  Attachment  for  Static  Electrical  Machines. 
Gustavus  Werber,  Washington,  D.  C.  Applica- 
tion  filed   April   24,    1900. 

A  section  of  non-conducting  materia!  is  attached  to  the 
discharge  rod,  with  means  for  electrically  conneciing  tlie 
pole  with  ao  electrode  and  the  ball  with  a  second  elec- 
trode. 

6:9,055.  Electric  Arc  Lamp.  Malcolm  H.  Baker, 
New  York,  N.  Y.,  assignor  to  the  Manhattan 
General  Construction  company  of  New  York. 
Application  filed   September  5,  1899. 

The  carbon  carri«-r  is  surrounded  by  a  tube.  A  counter- 
balance for  the  carrier  is  provided  external  to  the  tube, 
and  a  pivoted  arm  or  1  nk  joins  the  weight  and  carbon 
carrier. 
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669,056.  Enclosed-arc  Lamp.  Malcolm  H.  Baker, 
New  York,  N.  Y.,  assignor  to  the  Manhattan 
General  Construction  company.  New  York,  N.  Y. 
Application  filed   March   12,   igoo. 

An  electromagnet  is  in  shunt  with  the  arc  for  moving  the 
lower  carbon  upward  in  opposition  to  gravity.  An  aim 
moves  with  the  lower  carbon,  and  a  rod  located  between 
this  arm  and  the  clutch  for  the  upper  carbon  is  oper^ited 
by  the  arm  to  release  the  clmch  when  the  lower  carbjn 
has  risen  beyond  a  predetermined  position. 

f  69,057.  Electric  Arc  Lamp.  Malcolm  H.  Baker, 
New  York,  N.  Y.,  assignor  .to  the  Manhattan 
General  Construction  company.  New  York,  N.  Y. 
Application  filed  March  12,   igoo. 

A  shunt  magnet  located  above  the  carbons  has  a  core 
connected  to  the  lower. carbon  by  a  bent  rod  or  lever,  A 
trip  for  the  clutch  holding  the  upper  carbon  Is  connected 
with  the  bent  rod  or  lever  in  line  with  a  portion  of  the 
clutch. 

6(9,058.  Electric  Amalgamator.  Louis  H.  Barricks, 
San  Francisco,  Cal.,  assignor  of  one-half  to  Jesse 
G.  Tunnicliffe,  San  Francisco,  Cal.  Application 
filed  August  6,   igoo. 

A  receptacle  has  a  vertical  porous  partition  separating 
two  compartments,  one  of  the  compLrtments  containinti 
mercury  and  the  other  a  saline  solution.  A  sluice  box 
located  above  the  receptacle  has  an  electrical  conducting 
bottom  plate,  one  end  of  which  dips  into  the  mercury. 
There  is  an  electrical  conductor  for  tbe  other  compart- 
ment and  the  sluice  is  adjustably  supported  by  journal 
pins  and  boxes. 

669,064.  Secondary  Battery.  Leslie  W.  Collins, 
Chicago,  111.,  assignor  to  Benjamin  W.  McCaus- 
land,  Chicago,  111.  Application  filed  July  7,  1899. 
Renewed  January  28,  1901. 

A  secondary-battery  grid  is  described,  comprising  a  two- 
part  outer  rim  or  frame  with  spacing  notches  or  indenta- 
tions. The  ends  of  transversely  extended  confining  strips 
engage  with  the  notches  in  the  frame. 
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Alternating-current    Lighting    in    Blue 
Island,  111. 

A  modern  type  of  alternating-current  lightmg 
plant,  in  which  series  arc  lamps  and  series  incandes- 
cent lamps  of  50  candlepower  for  street  lighting,  and 
ordinary-  multiple  incandescent  lamps  of  16  and  eight 
candlepower  for  store  and  residence  lighting  are 
operated  from  one  machine,  has  recently  been  placed 
in  operation  in  the  village  of  Blue  Island,  111.  This 
town,  which  is  located  just  outside  the  limits  of  Chi- 
cago and  about  16  miles  from  the  center  of  the  city, 
covers  an  area  of  about  two  square  miles  and  has 
6,500  inhabitants.  For  several  years  the  village  has 
operated  a  lighting  plant  running  alternating-current 
incandescent  lighting  for  streets  as  well  as  com- 
mercial lighting  off  of  two  1,000-light  National 
alternators.  The  arc  lighting  was  taken  care  of  by 
two  old  series  arc  generators.  As  this  divided  sys- 
tem did  not  prove  economical  it  was  decided  to  in- 
stall a  single  new  unit  which  would  be  able  to  take 
care  of  the  arc  lighting  entirely  and  for  the  greater 
portion  of  the  day  would  carry  the  entire  load. 

Accordingly,  the  new  machine  shown  in  the  fore- 


The  current  is  kept  constant  on  these  two  series 
circuits  by  adding  or  taking  away  weights  of  the 
adjusting  parts  of  the  regulators,  the  amperemeter 
being  placed  in  series  with  the  lamps  to  indicate 
the  amount  of  current  used.  Two  panels  of  an  old 
switchboard  were  yet  to  be  placed  on  the  switchboard 
when  the  photograph  was  taken. 

The  commercial  incandescent  lighting  is  operated 
at  1,100  volts  primary,  and  by  the  use  of  trans- 
formers the  current  is  stepped  down  to  the  sec- 
ondary voltage  of  no  volts,  the  transformers  being 
placed  as  usual  at  points  of  distribution.  The  arc 
lamps  are  rated  at  1.600  candlepower  and  are  of 
the  enclosed  lOO-hour  long-burning  Manhattan  type, 
trimming  being  only  necessary  once  a  week.  The 
street  incandescent  lamps  are  of  the  series  Bernstein 
type. 

The  arc  and  the  incandescent  lights  in  this  instance 
are  each  operated  on  6.6-ampere  circuits.  Some  of 
the  circuits  are  two  miles  long  and  others  five.  The 
regulators  regulate  the  arc  current  from  6.4  amperes 
to  6.8  without  any  attention.  The  two  old-style 
series  arc  machines  and  one  of  the  1,000-light  al- 
ternators   were   replaced   by    the   new    dynamo,    and 


The  National  Standardizing  Bureau 
Established. 

One  of  the  important  acts  of  the  Fifty-sixth  Con- 
gress during  the  last  days  of  its  second  session  was 
the  passage  of  a  bill  establishing  the  National  Stand- 
ardizing Bureau.  The  bill  states  explicitly  the 
functions  of  the  bureau,  and  makes  appropriations 
for  the  salaries  of  its  officers  and  employes,  for  the 
purchase  of  ground  for  a  building  site,  for  the  build- 
ing and  necessary  furnishings,  instruments,  labora- 
tory equipment,  etc. 

The  bill  received  the  unanimous  indorsement  of  the 
members  of  the  House  committee  on  coinage, 
weights  and  measures,  and  of  the  members  of  the 
Senate  committee  on  commerce.  The  proposed  bu- 
reau was  recognized  by  both  the  House  and  Senate 
as  a  public  necessity,  and  the  bill  was  passed  with 
little,  if  any,  debate,  and  has  received  the  president's 
signature.  The  bill  provides  that  this  bureau  shall 
have  the  custody  of  all  standards  and  shall  have 
charge  of  the  comparison  of  the  secondary  standards 
used  in  scientific  investigations,  engineering,  manu- 
facturing,   commerce     and     educational    institutions 


FIG.     I.       ALTERNATING-CURRENT    LIGHTING    IN    BLUE    ISLAND  ,    ILL.  —  ENGINE    ROOM. 


ground  of  Fig.  i,  which  gives  a  view  of  the  engine 
room,  was  installed.  The  generator  is  a  120-kilowatt 
inductor  alternator,  manufactured  by  the  Warren 
Electric  Manufacturing  company  of  Sandusky,  Ohio. 
It  is  a  i6.ooo-alternation,  1,100-volt  machine,  and  is 
capable  of  supplying  current  for  approximately  2,500 
incandescent  lamps.  It  has  no  moving  wire,  com- 
mutators or  collector  rings.  The  generator  is  belt- 
driven  at  Soo  revolutions  by  a  new-type,  simple,  four- 
ported,  high-economy  Ideal  engine,  built  by  A.  L. 
Ide  &  Sons  of  Springfield,  111.  The  engine  has  a 
17  by  16-inch  cylinder  and  operates  at  225  revolu- 
tions a  minute  on  80  pounds  of  steam.  A  noticeable 
feature  about  both  the  engine  and  dynamo  is  that 
on  neither  machine  is  there  an  oil-cup  used,  self- 
oiling  ring  bearings  being  used  throughout.  The 
alternator  is  excited  by  an  ordinary  belt-driven  War- 
ren multipolar  exciter.  The  engine  and  generator 
are  placed  on  nine-foot  concrete  foundations. 

The  current  from  the  alternator  is  conducted  to 
the  distributing  switchboard,  shown  in  Fig.  2,  the 
residence  and  commercial  lighting  being  supplied 
from  the  main  portion  of  the  board  and  the  street 
lighting  from  the  panel  at  the  left.  From  the  street 
panel  the  1,100-volt  current  is  carried  to  two  15- 
kilowatt  step-up  transformers,  which  raise  the  volt- 
age from  1,100  to  2,000  volts.  The  2.000-volt  cur- 
rent is  sent  through  two  25-light  regulators  of  the 
Manhattan  t3'pe,  and  on  each  circuit  17  arcs  and  40 
50-candlepower    incandescent    lamps    are    operated. 


the  service  has  been  found  satisfactory.  The  same 
arc  lights  as  used  on  the  series  direct-current  service 
are  used  for  the  new  lighting  system,  so  that  no 
material  changes  were  necessary. 

The  lighting  plant  occupies  the  greater  portion  of 
the  white  brick  building  shown  to  the  right  of  Fig. 
3.  which  gives  a  view  of  the  municipal  buildings  of 
the  village.  The  waterworks  are  located  in  the 
same  building  as  the  lighting  plant.  The  water 
plant  consists  of  two  pumps,  working  on  the  Pople 
air-lift  system,  which  raise  water  from  two  1.375- 
foot  wells  to  a  reservoir  on  the  ground  level,  from 
which  it  is  forced  to  a  large  tank  built  up  on  a 
stone  foundation  50  feet  above  the  ground  level. 
From  this  tank,  which  has  a  capacity  of  80.OCO 
gallons,  water  is  supplied  by  natural  gravity  flow. 
The  capacity  of  the  pumps  in  the  station  is 
210,000  gallons  a  day.  Steam  for  the  generator  en- 
gines and  the  pumps  is  supplied  by  four  loo-horse- 
power  fire-tubular  boilers  connected  to  a  lOO-foot 
steel  stack.  The  additions  to  the  lighting  plant  were 
installed  by  J.  Holt  Gates  &  Co.  of  Chicago,  under 
direction  of  Mr.  O.  W.  Bourke,  the  president  of  the 
village  of  Blue  Island. 


I.  B.  Perrine  of  Shoshone,  Idaho,  is  backing 
a  project  to  establish  an  electric-light  plant,  to 
cost  $30,000.  The  plant  will  be  located  at  Blue 
Lakes,  and  is  designed  to  furnish  electric  light  and 
heat    for    Shoshone. 


with  the  standards  adopted  or  recognized  by  the 
government.  To  this  bureau  is  also  given  the  power 
to  construct,  when  necessary,  certain  standards, 
their  multiples  and  subdivisions. 

The  new  bureau  will  have  charge  of  the  testing 
and  calibration  of  standard  measuring  apparatus  and 
the  solution  of  problems  which  arise  in  connection 
with  standards.  The  determination  of  physical  con- 
stants and  the  properties  of  materials,  when  such 
data  are  of  great  importance  to  scientific  or  manu- 
facturing interests  and  are  not  to  be  obtained  of 
sufficient  accuracy  elsewhere,  may  be  made  by  this 
bureau.  The  right  of  inquiry  is,  of  course,  ac- 
corded to  the  United  States  government  and  to  any 
state  or  municipal  government  within  the  United 
States  and,  in  addition,  to  any  scientific  society, 
educational  institution,  firm,  corporation  or  indi- 
vidual within  the  United  States  engaged  in  manufac- 
turing or  other  pursuits  requiring  the  use  of  stand- 
ards or  standard  measuring  instruments. 

The  director  of  the  bureau  is  appointed  by  the 
president.  His  annual  report  of  the  business  man- 
agement of  the  bureau  is  to  be  made  to  the  secre- 
tary of  the  treasury.  Power  is  given  the  director  to 
issue,  when  necessary,  bulletins  for  public  distribu- 
tion, containing  information  of  value  to  the  public. 

The  following  appropriations  were  made  to  cover 
the  requirements  of  this  bill:  Salaries,  $34,900;  fire- 
proof laboratory  and  office  buildings,  $250,000;  build- 
ing site,  $25,000;   equipment   of  laboratory,  $25,000. 
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This  exceedingly  meritorious  measure  was  urgently 
demanded.  The  respective  committees  of  the  House 
and  Senate  were  fairly  deluged  by  indorsements 
most  commendatory  in  character,  coming  from  the 
various  departments  and  bureaus  of  the  United 
States  government,  governors  of  states,  mayors  of 
cities,  scientific  bodies,  scientific  men,  men  engaged 
in  educational  pursuits,  railroad  corporations,  iron 
and  steel  industries,  manufacturers  of  electrical  ma- 
chinery and  appliances,  and  industrial  associations. 
These  indorsements  were  not  perfunctory,  but  were 
characterized  by  a  remarkable  zeal  and  earnestness. 
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method  employed  in  Connecticut,  where  a  single 
assessment  is  made,  which  is  paid  to  the  state  au- 
thorities, who  divided  it  among  the  several  munici- 
palities.   

Proposed  Combination  Conduit. 

One  of  the  many  schemes  for  the  betterment  of 
electrical  conditions  in  Chicago  originating  in  the 
fertile  brain  of  the  city  electrician,  Edward  B.  Elli- 
cott,  and  referred  to  briefly  in  the  annual  report  of 
the  Department  of  Electricity,  summarized  elsewhere 
in  this  issue,  is  a  proposal  that   the  electrical  com- 
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system  has  been  devised,  and  the  plans  as  drawn 
apparently  eliminate  all  reasonable  objections  hereto- 
fore raised  to  such  a  system.  The  plans  permit 
each  company  to  have  as  many  ducts  as  it  may  now 
or  hereafter  require;  the  cables  of  each  company 
will  terminate  in  a  manhole  to  which  no  one  else 
will  have  access;  the  wires  of  the  company  will  not 
come  in  contact  with  those  of  any  other  company,  and 
there  will  not  be  any  chance  of  interference  to  the 
respective  services.  The  cost  of  construction  will  be 
reduced  to  such  an  extent  that  more  work  can  be 
done  each  year,  and  in  districts  where  the  cost  of 
individual  conduit  systems  would  be  prohibitive. 
The  work  for  all  corporations  would  be  executed  at 


Fig.  2. 


Switchboard,  Transformers  and  Regulators.  Fig.  3      Power  Station  and.Other^Village  Buildings 
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indicating  clearly  and  strongly  the  desires  of  the 
people  making  thcni  in  this  connection.  To  work- 
ers in  the  electrical  field  the  bureau  will  be  of  great 
benefit.  The  need  of  reliable  and  authoritative  elec- 
trical standards  of  all  kinds  has  been  felt  in  every 
piiysical  and  electrical  laboratory  in  the  country, 
whether  maintained  for  commercial  or  educational 
purposes,  and  was  emphasized  by  the  statements 
made  before  the  sub-committee  of  the  Senate  com- 
mittee on  commerce  by  Carl  Hering,  Professor 
Henry  A.  Rowland  and  John  W.  Lieb,  of  which  no- 
tice was  made  in  a  recent  issue  of  the  Western 
Electrician.  

Professor  Samuel  Wesley  Stratton,  who  has  been 
appointed  director  of  the  National  Standardizing  Bu- 
reau, has  been  for  some  months  prominently  con- 
nected with  the  Bureau  of  Weights  and  Measures, 
and  it  is  largely  due  to  his  personal  efforts  that  the 
new  bureau  has  been  established. 

Professor  Stratton  was  born  at  Litchfield,  111.,  in 
1862  and  was  graduated  from  the  University  of 
Illinois  at  Champaign  in  1884.  He  became  professor 
of  physics  and  electrical  engineering  at  that  insti- 
tution, but  resigned  in  1892,  when  he  came  to  the 
University  of  Chicago  as  a  member  of  the  faculty 
of  the  department  of  physics.  Last  fall  he  went  to 
Washington  in  connection  with  the  Bureau  of 
Weights  and  Measures.  Under  the  direction  of 
Secretary  Gage  Professor  Stratton  prepared  the  bill 
authorizing  the  National  Standardizing  Bureau. 
Professor  Stratton  was  for  a  number  of  years  actively 
connected  in  an  official  capacity  with  the  Illinois 
Naval  Militia,  and  during  the  Spanish-American  war 
held  a  commission  as  lieutenant  in  the  United  States 
navy,  serving  on  the  Texas  during  the  greater  por- 
tion  of    the   time. 

A.    B.  Chandler   on   Government  Tele- 
graphs. 

At  a  recent  meeting  of  the  Industrial  Commission 
in  Washington,  A.  B.  Chandler,  president  of  the 
Postal  Telegraph-cable  company,  spoke  of  the  pres- 
ent state  of  the  telegraph  in  this  country.  The  num- 
ber of  messages  transmitted  last  year  by  the  Postal 
company  was  16,528.444.  Mr.  Chandler  said  that 
for  about  12  years  there  has  been  an  agreement 
between  his  company  and  the  Western  Union,  under 
which  both  have  practically  the  same  scale  of  rates. 
The  companies  are  continually  working  to  establish 
uniformity  in  this  respect  by  extending  the  same  rate 
over  as  much  territory  as  can  be  done  svithout  im- 
pairing the  service.  Mr.  Chandler  is  reported  to 
have  expressed  the  opinion  that  the  telegraph  systems 
of  the  country  could  be  operated  satisfactorily  by 
the  government,  and  that  as  the  latter  would  not  be 
under  the  necessity  of  paying  dividends,  the  service 
could  probably  be  a  little  cheaper  without  lowering 
the  present  standard  of  efficiency.  He  thought  that 
the  best  way  to  secure  the  valuation  of  the  telegraph 
property   was   to  adopt    throughout    the    Union   the 


panics  of  the  city  unite  with  the  city  itself  in  the 
joint  construction  and  maintenance  of  conduits  for 
buried  electrical  conductors. 

The  removal  of  poles  and  overhead  wires  on  city 
streets  is  certainly  a  desirable  improvement,  but  the 
cost  of  placing  the  necessary  conduits  and  cables  is 
prohibitive  in  many  instances  on  account  of  the  small 
revenue  derived  from  the  business  done  as  compared 
with  the  cost  of  placing  the  wires  underground. 
That  the  first  cost  of  the  underground  work  may  be 
reduced  to  the  least  amount,  a  combination  conduit 
system   has   been   devised,    embracing  the   necessary 


the  same  time,  and  vexatious  delays  to  street  paving 
be   avoided. 

An  ordinance  was  prepared  requiring  that  here- 
after all  streets  to  be  permanently  improved  should 
be  (before  paving)  provided  with  such  conduits  as 
may  be  at  present  or  hereafter  required  by  any  of 
the  existing  companies.  It  is  intended  that  due  no- 
tice shall  be  given  to  the  different  companies  having 
authority  to  install  conduits  in  the  streets,  so  that 
they  may  provide  themselves  with  the  necessary 
space  required,  as  there  will  be  no  further  permits 
issued  for  the  opening  of  streets  during  the  life  of 
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PROPOSED    COMBINATION    CONDUIT. 

ducts  for  all  the  corporations  maintaining  wires  and 
poles  on  the  streets  where  it  is  considered  advisable 
to  remove  them.  It  is  believed  that  the  cost  of  the 
combination  system  will  be  less  than  one-half  the 
total  cost  to  the  corporations  which  have  been  in- 
stalling conduits  for  Iheir  individual  use.  The  com- 
bination system  would  take  less  space  in  the  streets, 
require  a  less  number  of  objectionable  manhole  cov- 
ers and  simplify  the  general  construction  now  in  use. 
It    is  to    secure   these   results   that   the   combination 


the  guarantee  on  the  pavement.  An 
equitable  division  of  the  cost  of  con- 
structing the  combination  system  can 
be  arrived  at  by  charging  to  each  com- 
pany such  part  of  the  total  cost  as 
would  equal  the  space  the  company  de- 
sired to  occupy  and  reserve  for  future 
use.  It  is  not  only  possible,  but  entirely 
practicable,  for  a  company  to  anticipate 
such  space  as  might  be  required  for 
reasonable  future  extensions  of  busi- 
ness on  any  particular  street  where  such 
a  combination  system  should  be  in- 
stalled. 

The  combination  system  will  admit 
of  the  adoption  of  suitable  means  of 
ventilating  the  manholes  and  will,  it  is 
hoped,  effectively  prevent  the  danger  of 
explosions.  One  company  cannot  af- 
ford to  maintain  a  mechanical  ventilat- 
ing system,  which  seems  to  be  neces- 
sary, while  a  division  of  expense  would  bring  the  cost 
within   reasonable   limits. 

The  construction  of  the  conduit  is  shown  by  the 
accompanying  drawings,  the  plan  shown  providing 
for  the  use  of  three  companies,  although  it  may  be 
varied  to  accommodate  as  many  more  as  necessary. 
The  conduits  are  to  be  laid  in  one  trench,  each  com- 
pany having  a  layer  of  conduits,  consisting  of  as 
many  ducts  as  it  may  require.  The  ducts  of  com- 
pany No.  I  are  placed  on  the  bottom  and  terminate 
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in  manhole  No.  i.  The  conduits  of  the  other  two 
companies  pass  through  one  side  of  this  manhole,  and 
the  ducts  of  company  No.  2  terminate  in  manhole 
No.  2,  through  which  the  ducts  of  No.  i  and  No.  3 
both  run.  The  ducts  of  company  No.  3  terminate  in 
manhole  No.  3,  through  which  the  ducts  of  company 
No.  I  and  No.  2  run.  It  will  be  seen  that  the  con- 
duits terminate  in  each  of  the  manholes  at  different 
levels,  but  on  the  same  level  in  all  the  manholes 
which  the  company  may  install. 

For  the  purpose  of  making  lateral  connections  or 
leads  at  right  angles  of  the  main  conduits,  it  will 
be  necessary,  in  order  to  maintain  a  uniform  con- 
struction, to  make  a  slight  bend  in  the  conduits  of 
company  No.  i  and  No.  3,  in  order  to  maintain  their 
uniform  level  and  continue  the  main  run  in  one 
trench.  The  curve  necessary  in  these  conduits  is 
not  sufficient  to  in  any  way  interfere  with  the  draw- 
ing in  of  the  cables,  as  they  will  only  be  required 
to  spread  2V2  feet,  as  shown  in  the  low-er  figure. 
Tlie  cross-sectional  drawing  shows  the  end  section 
of  the  conduit  system  which  is  designed  for  10  ducts. 

The  form  of  the  ordinance  covering  this  class  of 
construction  is  not  all  that  it  should  be,  and  it  will 
undoubtedly  be  necessary  to  make  some  changes  in 
the  detail  of  the  plans,  as  w^ell  as  to  amend  the 
ordinance  as  introduced. 

The  ordinance  was  introduced  and  plans  drawn 
for  the  purpose  of  bringing  this  matter  before  the 
council  in  an  official  way,  in  order  that  some  definite 
results  might  be  secured,  either  on  the  line  of  the 
plans  as  laid  out,  or  possibly  something  better,  that 
might  be  devised  by  the  different  companies  inter- 
ested. Such  a  plan  must  be  devised,  in  order  that 
there  will  be  room  enough  in  the  streets  for  each 
of  the  companies  who  have  ordinances  for  and  require 
the  use  of  conduit  systems. 

At  the  present  time  it  is  almost  impossible  to  lay 
conduits  across  many  of  the  Chicago  streets  for  the 
reason  that  two,  and  sometimes  three,  sets  of  con- 
duit systems  will  be  found,  each  of  them  at  a  different 
level  in  the  street,  and  in  order  to  make  a  crossing 
it  is  necessary  to  go  below  the  lowest  one  at  a 
depth  of  from  six  to  seven  feet,  and  after  crossing 
the  street  come  up  to  the  proper  level  of  3^  or  four 
feet  for  a  continuation  of  the  run.  These  conditions 
make  it  practically  impossible  to  make  any  long  runs 
with  unbroken  cable.  The  system  devised  eliminates 
this  difficulty  and  gives  every  company  access  to  the 
manholes  on  the  same  level. 

The  companies  that  have  been  consulted  regarding 
the  matter  favor  the  idea,  and  will  undoubtedly  favor 
the  passage  of  the  ordinance  as  soon  as  the  details 
of  construction  are  finally  settled.  Those  principally 
interested  are  the  Chicago  Telephone  company,  Chi- 
cago Edison  company.  Commonwealth  Electric  com- 
pany. Western  Union  Telegraph  company.  Postal 
Telegraph-cable  company  and  the  Department  of 
Electricity  of  the  city  of  Chicago. 


J.    P.    Ord    Resigns   from     the    General 
Electric  Company. 

Joseph  P.  Ord  has  resigned  his  position  as  second 
vice-president  of  the  General  Electric  company  and 
is  now  permanently  connected  with  the  firm  of  J. 
Pierpont  Morgan  &  Co.  of  New  York  city.  It  is 
reported  that  Mr.  Ord  resigned  from  the  General 
Electric  company  for  the  purpose  of  becoming  the 
financial  adviser  of  the  new  United  States  Steel 
corporation,  a  position  for  which  he  is  well  fitted. 
Before  the  formation  of  the  General  Electric  com- 
pany Mr.  Ord  was  second  vice-president  of  the  Edi- 
son General  Electric  company.  Upon  the  consoli- 
dation of  this  latter  company  with  the  Thomson- 
Houston  Electric  company  under  the  name  of  the 
General  Electric  company,  Mr.  Ord  became  second 
vice-president  of  the  new  company  and  he  has  held 
that  position  continuously  ever  since.  Mr.  Ord  is 
not  a  technical  man,  his  connection  with  the  General 
Electric  company  being  more  in  the  nature  of  an 
analytical  and  expert  accountant.  He  had  direct 
charge  of  the  bookkeeping  department  of  the  business 
and  the  care  and  custody  of  the  company's  funds. 
His  excellent  business  and  financial  methods  have 
had  much  to  do  in  giving  the  General  Electric  com- 
pany its  present  firm  financial  standing.  Mr.  Ord 
is  a  son  of  the  late  Gen.  Pacificus  Ord,  and  graduated 
from  Yale  University  in  the  class  of  1873.  Before  his 
connection  with  the  electrical  industry  he  was  con- 
nected with  the  accounting  department  of  the  West 
Shore  railroad.  It  was  in  this  capacity  that  he 
attracted  the  attention  of  Mr.  Morgan,  in  the  in- 
terest of  whom  he  went  into  the  General  Electric 
company. 


Electrical  Decoration  for  Ball  at  Madi- 
son, Wis. 

The  social  event  of  the  season  at  the  University 
of  Wisconsin  each  year  is  the  "Junior  Prom."  This 
year  the  ball  was  given  in  the  gymnasium  of  the 
armory  at  Madison,  Wis.,  and  is  said  to  have  sur- 
passed in  attractiveness  any  previous  event  of  the 
kind  in  Madison.  A  description  of  the  decorations 
is  of  interest. 

The  gymnasium  floor  is  130  feet  long  by  80  feet 
wide.  The  roof  is  supported  by  six  large  iron  truss 
arches,  having  a  distance  of  35  feet  from  the  floor 
to  the  center  of  the  arch.  The  woodwork  of  the 
gj'ranasiura  is  oiled  and  of  a. dark  color,  while  the 
ironwork  is  painted  dark  red.  The  room  is  ordi- 
narily lighted  by  12  arc  lamps,  but  as  this  was  not 
deemed  satisfactory  for  a  ball,  the  question  of  illumi- 
nating and  decorating  the  room  properly  was  of  con- 
siderable importance.  After  some  study  it  was  de- 
cided to  cover  the  ceiling  from  one  end  to  the  other 
with  white  bunting.  This  bunting  was  supported  by 
12  rows  of  No.  14  galvanized-iron  wire,  which  held 
it  in  place  like  a  large  canopy.  This  bunting  was 
stretched  after  the  room  was  divested  of  everything 
that  was  suspended  from  the  ceiling  or  girders,  even 
the  arc  lamps  and  their  wires  being  removed.  This 
gave  a  clear  and  uninterrupted  space  on  the  ceiling, 
as  well  as  upon  the  floor. 

The  question  of  lighting  the  room  with  incandes- 
cent lamps  was  the  next  thing  considered.  As  there 
was  no  incandescent  circuit  running  into  the  room. 


Rapid  Transit  in  Boston. 

Boston,  March  7. — The  elevated-railway  structure 
has  made  giant  strides  lately  toward  completion,  and 
experimental  trains  have  been  run  from  the  Charles- 
town  terminus  over  the  new  bridge  for  test  purposes, 
and  into  the  city  as  far  as  the  North  Union  Station. 
Most  of  the  superstructure  throughout  the  city  is 
now  up,  and  in  Washington  street,  beyond  Dover 
street,  on  Atlantic  avenue,  and  across  the  river  to 
Sullivan  Square,  in  Charlestown,  the  overhead  rails 
are  nearly  ready  at  all  points  for  the  operation  of 
the  system. 

At  the  Pleasant  street  exit  from  the  subway,  where 
a  radical  change  in  the  approach  to  the  underground 
system  was  deemed  necessary  by  the  engineers,  the 
alterations  are  nearly  completed.  They  have  neces- 
sitated a  large  amount  of  excavating  and  masonry 
construction,  and  the  work  has  been  under  way 
for  a  number  of  months.  Before  long  the  process  of 
altering  the  station  platforms  and  making  some 
changes  in  the  subway  roadbed  will  be  begun. 

The  subway  to  East  Boston  is  progressing  as  rap- 
idly as  was  anticipated.  The  work  now  under  way 
is  contracted  for  on  the  East  Boston  side  of  the 
harbor,  and  before  long  the  bore  under  the  harbor 
will  be  in  progress. 

Both  the  city  government  and  the  state  Legis- 
lature are  wrestling  now  with  a  demand  for  a  subway 
under  Washington  street.  This  is  a  project  that 
the  Boston  Elevated  Railway  company  does  not 
favor  very  much.  It  yielded  without  readiness  to  the 
mandate  requiring  the  removal  of  Tremont  street's 
tracks  after  the  subway  had  been  constructed  be- 
neath that  thoroughfare,  but  Tremont  street  was  not 
by  any  means  the  source  of  revenue  that  the  tracks 
in  Washington  street  are  now  and  always  would  be. 
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The  Camden  Interstate  Railway  company,  Ash- 
land, Ky.,  has  announced  that  hereafter  only  mar- 
ried men  will  be  employed  as  conductors  or  motor- 
men.  The  company  will  raise  the  salaries  of  the 
conductors  4  1-6  cents  an  hour  after  April  1st. 


an  improvised  cabinet  was  made,  and  located  on  the 
bandstand  at  one  of  the  windows,  through  which 
the  feeders  were  brought  from  the  transformers 
that  were  temporarily  located  outside  of  the  build- 
ing in  a  wagon.  Circuits  were  then  run  from  this 
center  of  distribution  to,  all  parts  of  the  house. 

In  the  accompanying  illustration  is  shown  the 
center  of  the  ballroom  and  one  end  decoration.  The 
end  booth  was  built  of  woodwork,  papered  with 
building  paper  and  calcimined.  The  trimming  was 
done  with  gold  paint.  The  lamps  in  the  wheels  or 
circles  in  the  letter  "W"  and  the  figures  "1902"  were 
frosted,  and  gave  forth  a  soft,  mellow,  but  bright, 
light.  The  center  chandelier  gave  a  very  pretty 
effect  when  illuminated.  The  first  circle  was  20 
feet  in  diameter,  studded  with  lights  a  foot  apart. 
The  white  bunting  was  tacked  to  this  circle  and 
the  one  just  below,  which  was  13  feet  in  diameter. 
From  the  middle  circle  to  the  lower  one,  of  six  feet 
diameter,  was  stretched  red  bunting.  The  whole  ar- 
rangement was  made  on  the  ground  and  hoisted 
into  position  as  fast  as  completed.  The  arches  were 
studded  with  lights  every  four  feet,  terminating  at 
each  end  with  a  cluster  of  seven  lights.  The  room, 
when  lighted  up,  was  bright,  and  the  light  was  ex- 
tremely soft.  It  was  pronounced  the  finest  and  most 
artistic  decoration  that  had  been  seen  in  that  part 
of  the  country.  The  effect  probably  could  not  have 
been  obtained  in  any  other  way  than  with  the  aid 
of  incandescent  lamps. 

The  work  was  done  by  the  Electrical  Supply  com- 
pany of  Madison,  the  designs  and  scheme  for 
decorating  being  original  with  L.  W.  Burch,  presi- 
dent of  that  company.  It  required  about  i.ooo  lights 
and  about  11,000  yards  of  bunting,  as  well  as  other 
accessories,  to  complete  the  decorations. 


An  election  at  Thorpe,  Wis.,  has  resulted  in  favor 
of  the  building  of  a  $6,000  electric-light  plant. 


The  proposition  to  relieve  the  congestion  in  the 
downtown  retail-shopping  district  by  removing  sur- 
face cars  therefrom  would  mean  that  hundreds,  yes, 
thousands,  of  people  would  walk  short  distances  in 
that  district  who  now  board  a  car  to  go  a  few  blocks 
and  yield  a  large  daily  revenue  to  the  railway  com- 
pany. It  would  mean  also  that  more  suburbanites 
would  purchase  in  their  home  localities,  if  they  could 
not  be  landed  at  the  doors  of  the  large  stores  in  the 
heart   of  Boston. 

General  Bancroft,  president  of  the  railway  com- 
pany, has  expressed  the  determination  of  the  com- 
pany to  fight  any  proposition  to  remove  the  surface 
tracks  from  Washington  street,  subway  or  no  sub- 
way, very  forcibly  this  week.  The  Legislature  has 
granted  hearings  in  the  near  future  to  petitioners 
for  the  subway.  Mayor  Hart  of  Boston  is  opposed  to 
the  project  if  it  involves  municipal  expenditure  at 
the  present  time,  on  the  score  of  economy.  It  looks 
somewhat  as  though  the  plan  would  be  shelved  for 
a  few  years,  pending  the  watching  of  operations  on 
the  overhead  system  with  the  present  subway  con- 
nections. Eventually,  however,  it  is  believed,  a  sub- 
way in  the  congested  part  of  Washington  street  will 
be  forced  upon  the  people  of  Boston  by  the  outside 
citizens  of  "greater  Boston,"  who  actually  outnumbei 
the  residents  of  Boston  proper,  and  are  more  influ- 
ential in  many  ways  than  the  city's  actual  inhabitants. 
Within  a  12-mile  radius  Boston  and  its  suburbs 
contain  upward  of  1,200,000  people,  while  the  Hub 
itself  enumerates  less  than  one-half  of  that  total. 

All  these  people  are  deeply  concerned  in  the  means 
of  transportation  on  all  the  spokes  of  "the  wheel." 
They  are  watching  the  progress  made  by  the  elevated 
system   eagerly. 

The  recent  experimental  trips  were  very  success- 
ful, Superintendent  Neff  being  quoted  as  saying  that 
never  before  in  his  railroad  experience  had  he  known 
a  new  line  to  work  so  perfectly.  Vice-president  Ser- 
geant, Chief  Engineer  Kimball  and  other  officials 
have  made  the  trip  over  the  road  and  are  delighted 
with  results  attained.  Within  a  short  time  the  motor- 
men  who  are  to  run  the  cars  permanently  will  be  de- 
tailed to  make  the  experimental  run  daily  for  prac- 
tice. B. 
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Street  Lighting  in  St.  Louis.' 
By  Henry  H.  Humphrey. 

The  company  which  recently  secured  the  electric- 
lighting  contract  in  St.  Louis  for  the  next  10  years 
proposed,  at  the  time  of  the  award,  to  build  a  new 
power  house  and  plant  complete,  equipped  for  com- 
mercial lighting,  as  well  as  for  public  lighting. 
Many  of  the  contracts  for  machinery  were  awarded 
and  actually  signed,  when  the  sale  of  the  stock 
of  the  company  to  local  interests  changed  en- 
tirely the  scheme  and  development  of  the  plant. 
Believing  that  the  engineering  details  in  connec- 
tion with  this  work  may  have  some  general  inter- 
est, I  will  describe  briefly  the  principal  engineer- 
ing features  connected  with  the  new  electric-lighting 
system   in   this  city. 

The  general  design  of  this  plant,  as  installed,  was 
outlined  in  the  report  of  the  engineers  of  the  Im- 
perial Electric  Light,  Heat  and  Power  company,  un- 
der date  of  September  3,  1897,  as  follows: 

"In  an  enterprise  of  this  magnitude  it  seems  to 
us  advisable  to  bear  in  mind  the  possibility  of  doing 
the  city  lighting  from  this  same  plant.  For  a  steady 
load,  such  as  all-night  street  lighting,  when  the 
generators  can  be  worked  to  their  full  capacity  dur- 
ing their  entire  run,  there  is  no  apparatus  that  sur- 


arc,  leaving  the  question  of  candlepower  entirely  out 
of  consideration,  it  was  the  desire  of  the  company 
to  give  the  public  the  benefit  of  the  16  per  cent, 
increase  in  light. 

Advocates  of  the  alternating-current  system  claim 
tliat  they  can  deliver  more  light  from  alternating- 
current  lamps,  operated  from  large  constant-poten- 
tial, alternating-current  generators,  than  can  be  ob- 
tained from  the  use  of  direct-current  apparatus. 
While  this  is  an  open  question,  and  one  dependent 
almost  entirely  upon  the  economy  of  the  steam-gen- 
erating and  steam-using  apparatus  in  the  station,  it 
did  not  enter  seriously  into  the  consideration  of 
design  of  the  plant  under  the  existing  conditions. 
The  Imperial  plant  was  already  in  operation  with  a 
direct-current  system  that  had  proved  its  efficiency 
and  adaptability  to  the  service  intended,  and  the 
city-lighting  load,  consisting  of  but  525  kilowatts. 
was  too  small  a  factor  to  atiect  seriously  the  design 
of  the  entire  plant.  It  is  admitted  that  driving  these 
arc  dynamos  by  means  of  compound-condensing  en- 
gines would  be  more  efficient,  from  coal  to  watts-at- 
arc,  than  the  present  motor-driven  units  which,  as 
shown  below,  give  an  efficiency  of  transformation 
of  S0V2  per  cent.  About  one-third  of  this  19^/^  per 
cent,  loss  is  probably  in  the  motor,  and  could  have 
been  saved  by  driving  direct  from  the  engine.     It  is 


contains  12  dynamo  circuits  and  12  outside  circuits. 
'J'he  terminals  are  widely  separated,  the  positive  ic- 
ing at  the  top  of  the  board  and  the  negative  at  the 
bottom.  Each  circuit  contains  a  combination  Wes- 
ton amperemeter  and  polarity  indicator.  There  is  a 
transfer  bus  across  the  middle  of  the  board,  so  that 
a  dynamo  at  one  end  of  the  board  can  be  connected 
to  a  circuit  at  the  other  end  without  stretching  long 
connecting  cables  across  the  front  of  the  board.  The 
center  of  the  board  contains  a  Weston  io,ooo-voU 
voltmeter  with  terminal  plugs.  There  is  also  a  plug 
for  ground  conntction  and  two  plugs  for  500-volt 
connection  used  for  testing  circuit  during  the  day. 
At  the  rear  and  above  the  board  are  the  static  ar- 
resters,  which  will  be  mentioned  later. 

The  arc  machines  are  of  the  ironclad,  Gramme- 
ring  armature,  bipolar  type,  each  equipped  with  the 
well-known  Western  Electric  regulator.  A  special 
lightning  arrester  is  placed  upon  the  pole  of  the 
machine  in  such  a  manner  that  the  stray  magnetism 
from  the  pole-piece  blows  out  the  arc  when  a  dis- 
charge takes  place. 

The  motors  are  six-pole,  ironclad  machines,  and 
operate  at  a  speed  of,  approximately,  675  revolutions 
per  minute.  Each  motor  has  a  special  field  rheostat, 
by  which  the  speed  can  be  regulated  through  a 
range  sufficient  to  provide  for  the  variation  in  volt- 


Fi^.  I.     Motor-driven  Arc  Dynamos. 


Fig.  3.     Static  Discharger. 


passes  the  direct-current  machine  and  series  direct- 
current  arc  lamp.  The  new  series  enclosed  150-hour 
arc  lamp  is  being  put  upon  the  market  now,  and 
the  reports  that  we  have  from  it  are  entirely  satis- 
factory. Large  direct-current,  multiple-circuit,  se- 
ries, arc-lighting  generators  can  now  be  obtained, 
suitable  for  direct  connection  to  engines,  and  give 
a  large  and  efficient  unit  without  the  necessity  of 
excessively  high  voltage.  We  believe  that  this  type 
uf  generator  would  fulfill  the  requirements  of  city 
lighting  better  than  any  alternating-current  or  con- 
stant-potential,  direct-current  apparatus   would   do." 

Anticipating  the  city-lighting  contract,  the  company 
installed  one  extra  duct  throughout  its  entire  under- 
ground system  and  a  trunk  line  of  10  extra  ducts 
north  and  south  to  the  limits  of  the  underground 
district  for  the  purpose  of  arc  lighting.  This  fore- 
sight has  made  it  possible  for  the  present  con- 
tractors for  city  lighting  to  install  their  work  in  the 
imderground  district  within  the  time  available,  an 
accomplishment  that  would  have  been  impossible  for 
any  company  having  to  install  an  entirely  new  sys- 
tem of  conduits. 

The  question  of  type  of  apparatus,  whether  to  use 
the  direct-current  scries  enclosed-arc  lamp  or  its 
formidable  rival,  ihc  alternating  series  enclosed-arc 
lamp,  was  promptly  decided  by  the  adoption  of  the 
former.  The  comparative  diiTerence  in  candlepower 
of  the  two  lamps,  with  the  same  consumption  of  en- 
ergy, was  unquestioned,  and  since  the  city-Hghting 
contract  calls  for  an  expenditure  of  480  watts  at  the 


Fig.  5.     Load  Curves  of  Imperial  \ 
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I.     Ah<;tract  of  pap'^r  presented  befor' 
St.  Louis.  November  21,  1900. 
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believed,  however,  that  the  practical  advantages  to 
be  obtained  from  a  plant  of  this  design,  where  a  mul- 
tiplication of  small  units  is  avoided,  where  one  man 
can  operate  the  entire  station,  and  where  each  large 
unit  in  the  Imperial  plant  is  a  reserve  unit  for  the 
city-lighting  work,  are  so  great  that  they  overbal- 
ance the  saving  in  coal  obtained  by  placing  the  prime 
movers  directly  connected  to  the  arc  machines. 

The  arc-lighting  plant  consists  of  12  iio-light 
Western  Electric  series  arc  dynamos,  built  upon  that 
company's  standard  125-light  frames,  and  each  ma- 
chine guaranteed  capable  of  operating  no  500-watt, 
series  enclosed-arc  lamps  through  40  miles  of  No.  8 
B.  &  S.  circuit.  Each  two  arc  machines  are  driven 
by  a  200-horsepower,  direct-current,  500-volt  motor, 
the  three  comprising  a  self-contained  unit,  five  of 
which  are  capable  of  operating  the  present  city  lights, 
leaving  one  unit  as  reserve.  These  machines  are  lo- 
cated at  present  in  a  temporary  building  adjoining 
the  Imperial  plant  on  the  east  side  and  located  on 
the  south  side  of  St.  Charles  street,  just  west  of 
Ninth  street.  In  the  design  of  the  complete  plant 
these  arc  generators  will  be  on  the  second  floor  of 
the  building,  leaving  the  entire  ground  space  avail- 
able for  boilers,  engines  and  500-volt,  direct-con- 
nected generators.     Fig.  i  shows  these  machines. 

The  500-volt,  constant-potential  switchboard  is 
equip])ed  with  switch,  starting  box,  amperemeter, 
etc.,  for  each  motor-driven  unit.  The  center  of  the 
board  contains  an  illuminated-scale,  Weston  500- 
volt  voltmeter,  showing  the  potential  upon  the  bus- 
bars at  all  times.  Enclosed  fuses  for  each  circuit 
are  placed  on  the  rear  of  the  board.     The  arc  board 


age  due  lo  commercial  load  on  ihe  station  bus-bars 
supplying  the  motors. 

There  are  three  circuits  in  the  underground  dis- 
trict, each  containing,  approximately,  105  lamps. 
These  are  supplied  through  No.  8  B.  &  S.  lead- 
covered  cables,  manufactured  by  the  Standard  Un- 
derground Cable  company,  having  six-thirty-seeonds 
inch  of  rubber  and  three-thirty-seconds  inch  of  lead. 
The  cables  are  drawn  into  the  ducts  in  continuous 
lengths,  from  the  base  of  the  iron  arc-lamp  pole  on 
one  corner  to  the  base  of  the  iron  arc-lamp  pole  on 
the  next  corner,  thus  avoiding  all  joints,  either  inside 
the  ducts  or  in  the  manholes.  The  district  north  of 
the  underground  district  is  supplied  by  four  over- 
head circuits,  each  containing,  approximately,  90 
lamps.  They  are  carried  through  the  underground 
district  to  its  limit  at  Ninth  and  Wash  streets  by 
means  of  a  12-conductor,  lead-covered  cable,  the  12 
wires  being  placed  in  one  cable  and  surrounded  by 
a  lead  sheath  one-eighth  inch  in  thickness.  This 
cable  provides  for  four  extra  wires  for  increase  of 
plant  or  for  use  in  case  of  trouble  on  any  one  con- 
ductor. 

The  district  south  of  the  underground  Is  supplied 
by  three  circuits  of  approximately  go  lamps  each, 
carried  to  the  limit  of  the  underground  district  at 
Seventh  and  Spruce  streets  through  a  similar  12- 
conductor  cable.  For  the  overhead  circuits,  triple- 
braided,  weatherproof  wire  is  used,  supported  on 
double-petticoat  glass  insulators. 

The  lamps  are  suspended  at  the  corners  of  street 
intersections  by  means  of  iron  arc-lamp  poles.  The 
interior  of  the  pole,  as  shown  in  Fig.  2,  contains  a 
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hoisting  windlass  and  pulleys  for  raising  or  lowering 
the  lamp.  The  figure  also  shows  the  method  of  in- 
sulating the  wires  where  they  leave  the  iron  pole 
and  swing  up  to  the  lamp.  The  lead-covered  cable 
is  brought  from  the  manhole,  or  service  box  in  the 
street,  through  an  iron-pipe  lateral,  both  cables  of 
the  circuit  being  placed  in  the  same  2%-inch  iron 
pipe.  In  the  base  of  the  lamp  they  end  in  special 
hard-rubber  terminals,  placed  over  the  end  of  the 
lead  sheaths  and  filled  with  paraffin,  to  prevent  any 
possibility  of  moisture  entering  the  cable.  From  this 
special  terminal  a  rubber-covered  duplex  cable,  con- 
sisting of  two  No.  12  B.  &  S.  flexible  wires  sur- 
rounded by  seven-sixty-fourths  inch  of  rubber  and 
the  two  conductors  braided  together,  extends  up 
through  the  pole.     This  cable  passes  out  through  the 


FIG.    2.       STREET     LIGHTING     IN     ST     LOUIS  — IKON     ARC- 
LAMP   POST. 

special  porcelain  insulator  and  up  to  the  lamp,  being 
supported  above  the  lamp  upon  a  porcelain-knob 
spreader  and  connected  to  a  solid  wire  which  enters 
the  binding-post  of  the  lamp,  providing  a  solid  and 
secure  connection  at  the  binding  post.  These  solid 
wires  are  bared  for  a  short  distance  at  a  point  mid- 
way between  the  porcelain  knob  and  the  binding- 
post  of  the  lamp,  providing  a  space  where  a  speciallv 
constructed  "jumper"  can  be  readily  attached  when- 
ever it  may  become  necessary  for  a  lamp  to  be 
changed  while  the  circuit  is  in  operation.  The  line- 
men carry  insulated  stools,  upon  which  they  stand 
^vhile  handling  the  live  circuits. 

The  use  of  a  switch  in  the  base  of  these  poles,  by 
which  the  lamp  could  be  cut  out  of  circuit  entirely 
while  a  lineman  is  working  upon  it,  would  be  very 
desirable,  and  such  a  switch  was  installed  before 
the  plant  was  put  into  operation.  It  took  a  verv 
short  experience,  however,  with  these  switches,  which 
were  the  best  the  market  afforded,  to  convince  all 
connected  with  the  enterprise  that  they  were  a  fail- 
ure in  the  position  in  which  they  were  placed.  Be- 
ing convinced  that  it  would  be  impossible  to  design 
a  practical  switch  which  would  occupy  the  limited 
space  available  in  the  base  of  these  poles  and  still 
be  safely  operative  upon  8.000-volt  circuits,  they 
were  abandoned  entirely  and  the  solid  connection 
was  made,  as  above  described. 

The  use  of  iron  poles  for  the  suspension  of  arc 
lamps  was  a  condition  of  the  city  contract  which 
left  the  engineers  no  option.  The  use  of  special  ter- 
minals and  the  cable  above  described  in  the  under- 
ground district,  and  the  use  of  special  triple-petti- 
coat glass  insulators  on  the  poles  on  the  overhead 
circuits  will,  we  believe,  render  the  circuits  safe 
from  anything  but  the  ordinary  mechanical  accidents 
incident  to  any  class  of  apparatus  placed  upon  the 
streets  of  a  city. 

-As  intimated  above,  some  trouble,  due  to  the 
static  discharge  from  the  underground  cables,  was 
encountered.  This  was  not  unanticipated,  but  it  was 
believed  that  drawing  both  cables  through  the  same 
iron  duct,  where  they  enter  the  base  of  the  iron 
arc-lamp  pole,  would  provide  a  sufficient  connection 
between  the  two.  so  that  the  lead  sheaths  would  be 
practically  connected  together  throughout  the  entire 
circuit._  .^t  the  plant  all  of  the  six  cables  of  the 
three  circuits  w^ere  drawn  into  the  same  duct  of  the 
conduit  and  with  the  same  object  in  view.  It  was 
ascertained,  however,  soon  after  starting  the  plant, 


that  these  contacts  were  not  suiEcient.  The  static 
effect  from  the  cables  manifested  itself  in  the  short- 
circuiting  of  arc  lamps  through  the  insulation  at  the 
top  of  the  enclosing  globe,  where  the  full  difference 
of  potential  of  the  lamp  is  effective.  The  lead 
sheaths  of  all  the  cables  were  securely  soldered  to- 
gether in  the  manholes  where  they  enter  the  lateral 
which  goes  into  the  lamp  poles.  They  were  also 
connected  securely  together  at  the  plant  just  be- 
hind the  switchboard.  These  efforts  had  little,  if 
any,  beneficial  effect  upon  the  operation  of  the  cir- 
cuits. In  addition  to  this,  a  special  static  dis- 
charger, shown  diagrammatically  in  Fig.  3,  consist- 
ing of  an  ordinary  Leyden-jar  condenser,  was  con- 
nected to  the  copper  of  each  circuit  at  the  rear  of 
the  switchboard  in  the  plant.  Each  condenser  is 
provided  with  a  revolving  contact  arm,  driven  by 
a  small  motor,  which  alternately  connects  the  con- 
denser to  positive  wire,  to  ground,  to  negative  wire 
and  to  ground,  thus  receiving  a  charge  from  the 
line  and  discharging  it  to  ground  about  30  times  a 
minute.  Since  this  apparatus  was  installed  the  static 
effect  of  the  cables  has  so  entirely  disappeared  that  it 
is   not  appreciable  in  the  operation  of  the  plant. 

The  city  contract  includes  739  32-candlepower  in- 
candescent lamps,  located  in  the  alleys  throughout 
the  electric-lighted  district.  These  are  all  supplied 
from  the  regular  three-wire,  23S-47o-volt  mains  of 
the  Imperial  company,  requiring,  therefore,  no  special 
apparatus.  It  might  be  of  interest,  however,  to  show 
a  special  switch  designed  for  switching  these  circuits 
in  and  out  by  means  of  the  arc-lighting  current. 
This  switch,  which  was  designed  by  Mr.  E.  P.  War- 
ner of  Chicago,  is  shown  in  Fig.  4.  When  the  arc 
current  is  turned  on  it  operates  upon  the  solenoid, 
which,  acting  through  the  lever,  closes  a  three-wire, 
500-volt  switch,  switching  on  the  alley  incandescent 
lights  throughout  the  district  controlled  by  this  par- 
ticular switch.  When  the  arc  circuit  is  shut  down 
in  the  morning  the  plunger  of  the  solenoid  is  re- 
leased, and,  in  falling,  it  opens  the  switch,  cutting 
the  incandescent  lights  out  of  circuit.  This  simple 
arrangement  saves  the  services  of  a  man  with  horse 
and  wagon,  to  go  around  and  start  the  incandescent 
lights,  saving  also  the  loss  of  current  in  switching 
lamps  on  ahead  of  time,  where  a  considerable  district 
must  be  covered  and  all  the  lamps  in  the  district 
started   not   later   than   the   schedule  time. 

The  total  capacity  called  for  in  each  of  the  arc 
machines  is  no  500- watt  arc  lamps,  through  40  miles 
of  No.  8  B.  &  S.  wire.  This  is  equivalent  to  a  total 
voltage  of  8,750  volts  at  seven  amperes.  In  a  test 
of  one  of  the  motor-driven  units  it  was  shown  that 
the  machines  ran  above  their  rated  load  during  the 
entire  test,  the  load  on  one  reaching  as  high  as 
0-979  volts,  which  is  15  per  cent,  above  the  rating. 
The  guaranteed  efficiency  of  the  unit  was  78%  per 
cent.  The  average  efficiency  during  test  was  80"^^ 
per  cent.,  reaching,  in  one  case,  as  high  as  82% 
per  cent,  and  in  another  82.4  per  cent.  The  ma- 
chines came  well  within  their  guarantees  regarding 
rise  in  temperature  of  all  of  their  conductors.  The 
temperature  of  the  motor  fields  reached  its  maximum 
.It  3   a.  m..  and  from  that  time   steadily  decreased. 


the  battery  at  that  time,  and  attention  was  called  to 
the  large  all-night  load,  the  comparatively  low  peak 
or  maxunum  load,  and  the  high  average  for  the  entire 
24  hours,  which  is  39.27  per  cent,  of  the  maximum. 
A  year  ago  the  peak  of  the  load  was  5,600  amperes. 
The  third  or  highest  curve  gives  the  present  load- 
curve  of  the  plant,  showing  the  changed  use  of  the 
battery,  which  is  no  longer  able  to  carry  the  night 
load  and  allow  the  shutting  down  of  the  plant.  It 
is  still  available  for  doing  its  full-load  capacity  at 
the  peak  of  the  load,  and  its  use  as  a  balancer  and 
equalizer  of  pressure  is  the  same  as  it  was  a  year 
ago.  The  increase  in  the  all-night  load  is  only  partly 
due  to  city  lighting,  the  city-lighting  load  being 
only  about  half  of  the  present  total  all-night  load. 
The  dotted  curve  shows  the  load  on  the  plant,  ex- 
cltisive   of  city   arc  lighting. 

I'he  station  at  present  shows  a  maximum  load  of 
over  13,000  amperes,  which  is  more  than  twice  the 
maximum  of  13  months  ago,  which  was  5,600  amperes. 
The  average  load  for  the  24  hours  has  increased  from 
2,198  amperes  to  its  present  amount  of  6,345  amperes, 
approximately  three  times  as  much  as  that  of  a 
year  ago,  and  greater  than  the  maximum  load  on  the 
plant  at  that  time.  The  load  factor  of  the  plant 
has  increased  from  39.27  per  cent,  to  47.7  per  cent., 
giving  a  load  factor  that  can  be  equaled  by  few,  if 
by  any,  plants   in  this  country. 

Overhead    Wires   Damaged   by   Storm. 

A  severe  wind  and  sleet  storm  swept  over 
the  upper  ilississippi  valley  on  the  night  of  March 
gth  and  the  following  Sunday  morning.  The  storm 
began  with  a  strong  wind  and  heavy  rain,  which 
afterward  turned  to  sleet.  Besides  injury  to  prop- 
el ty  and  buildings  caused  by  the  wind  and  rain,  the 
greatest  damage  resulted  from  the  ice  breaking  and 
pulling  down  telephone  and  telegraph  poles.  In 
Chicago  the  service  of  the  elevated  and  surface  rail- 
ways was  seriously  interfered  with.  The  damage 
to  the  lines  and  service  of  the  Chicago  Telephone 
company  was  particularly  heavy,  being  estimated  at 
$15,000,  while  the  Bell  long-distance  telephone  serv- 
ice, it  is  estimated,  will  be  a  loser  by  about  $85,000 
as  a  result  of  the  storm.  Communication  between 
cities  throughout  the  West  was  maintained  with  diffi- 
culty, and  in  some  places  shut  off  entirely.  Mil- 
waukee was  left  with  but  one  telegraph  line,  that 
one  making  connection  with  St.  Paul.  In  Chicago 
the  city  fire  and  police-alarm  systems  suffered  consid- 
erably. The  Commonwealth  Electric  company's  over- 
head lines  were  but  slightly  damaged.  It  is  esti- 
mated that  the  loss  to  the  Western  Union  Telegraph 
company  was  $35,000  and  that  to  the  Postal  Tele- 
graph-cable company  was  $20,000.  The  railroads 
centering  in  Chicago  were  also  heavy  losers  on  ac- 
count of  damage  to  their  telegraph  sendees. 

Outside  of  Illinois  the  states  of  Texas,  Arkansas. 
Kentuck-y.  Missouri,  Michigan,  Indiana,  Wisconsin 
and  Iowa  .suffered  the  most  on  account  of  the  storm. 
The  Michigan  Telephone  company's  service  was 
damaged  to  the  extent  of  $20,000.  about  1,000  tele- 
phones being  burned  out  in  Detroit.     At  St.  Joseph, 


FIG.    4. 


although  the  work  being  done  by  the  motor 
increased  slightly  during  the  test.  This  de- 
crease in  temperature  is  probably  due  to  a 
slight  increase  in  the  speed  of  the  unit  follow- 
ing the  high  voltage  at  the  bus-bars.  The 
voltage  readings  of  the  arc  circuits  show  but 
slight  increase  during  the  night,  after  the  number 
of  lamps  in  circuit  was  allowed  to  remain  constant. 
In  a  paper  read  before  this  club  last  year  I  showed 
the  load  curve  of  the  Imperial  plant,  which  I  will 
reproduce  in  Fig.  5.  I  repeat  it  here  for  the  purpose 
of  showing  what  a  small  effect  the  city-lighting  load 
has  upon  the  total  load  of  the  plant.  The  lower 
line  gives  the  preliminary  load  curve,  prepared  by 
the  engineers  before  the  plant  was  built  and  sub- 
mitted in  their  preliminary  report  covering  the  de- 
sign of  the  plant.  The  second  line  gives  the  load 
upon  the  plant  one  year  after  it  had  started  and  a 
year  and  one  month  ago.     It  illustrated  the  use  of 
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Mich.,  400  telephones  were  put  out  of  service  by 
a  broken  trolley  wire.  Grand  Rapids.  Benton  Har- 
bor and  Ionia  were  other  places  in  Michigan  which 
lost  heavily  by  reason  of  the  storm.  In  Indianola, 
Iowa,  the  electric-light  plant  was  put  out  of  service 
and  the  Mutual  Telephone  company  suffered  to  the 
extent  of  $20,000.  In  Southern  Wisconsin  the  dam- 
age was  particularly  heavy.  The  Wisconsin  Tele- 
phone company's  entire  system  was  paralyzed.  Ra- 
cine, Kenosha  and  most  of  the  other  lake-shore  towns 
being  entirely  cut  off.  Outside  of  the  considerable 
losses  resulting  to  the  electrical  companies,  the  pri- 
vate-property losses  were  heavy. 
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IJnited  Electrical  Contractors' association  of  New  York  State, 
Builders'  Exchange  building,  Buffalo,  N.  Y.,  July  17th, 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
September  loth. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York.  N.  V.,  October  9th  to  nth. 

South  Carolina  Interstate  and  West  Indian  Exposition. 
QbaflestoR,  S,  C,  December  i,  1901,  to  June  i,  1902. 
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Everyone  intcreslcd  In  electrical  progress  in  the 
United  States  will  rejoice  at  the  establishment  of 
the  National  Standardizing  Bureau  by  Congress  in 
the  closing  days  of  the  recent  session.  The  act,  as 
noted  elsewhere,  provides  for  the  comparison  of  the 
standards  used  in  scientific  investigations,  engineer- 
ing, manufacturing,  commerce  and  educational  insti- 
tutions with  the  standards  adopted  or  recognized 
by  the  government.  Prof.  S.  W.  Stratton,  late 
of  the  department  of  physics  of  the  Uni- 
versity of  Chicago,  has  been  appointed  director 
of  the  new  bureau.  The  new  institution  has  great 
possibilities  of  usefulness  before  it  in  establishing 
and  verifying  units  of  measurement,  both  scientific 
and  industrial,  and  it  starts  out,  we  are  sure,  with 
the  hearty  appreciation  and  good  wishes  of  all  the 
scientific  and  technical  organizations  in  the  country. 
We  trust  and  expfct  that  it  will  prove  equal  to  its 
opportunities.     

When  the  figures  of  the  electric-lighting  industry 
in  a  city  like  Chicago  are  taken  in  the  aggregate 
they  are  surprisingly  large,  even  to  those  generally 
familiar  with  electrical  development.  Thus,  the  re- 
port of  City  Electrician  Ellicott  for  the  year  igoo 
.shows  that  under  the  jurisdiction  of  the  Depart- 
ment of  Electricity  of  the  municipal  government 
there  are  921  electrical  generating  plants,  from  which 
current  is  supplied  to  41,557  arc  lamps  and  1. 154. 582 
incandescent  lamps.  There  are  53  central  stations  in 
Chicago  and  852  private  isolated  plants.  The  aver- 
ages are:  For  each  central  station  412  arc  lamps  and 
12.704  incandescents ;  for  each  isolated  plant  18  arcs 
and  560  incandescent  lights.  These  figures  are  of 
much  interest  and  show  at  a  glance  the  great  ex- 
tent of  electric  lighting.  The  number  of  incandes- 
cent lamps  given  is  probably  less  than  the  actual 
number  in  use,  however,  as  no  account  seems  to  be 
taken  of  those  used  in  lighting  the  thousands  of 
elevated  and  surface  cars  in  daily  use  throughout 
the  city.  No  statistics  appear  to  be  given  of  the 
number  and  horsepower  of  electric  motors  in  opera- 
tion in  Chicago,  which  is  to  be  regretted,  as  the  use 
of  electrically  transmitted  power  for  machinery  has 
extended  even  more  rapidly  than  that  tised  for  li  :ht. 


Heretofore  electrical  fires  have  been  regarded  as 
accidental  rather  than  incendiary.  As  a  matter  of 
fact,  electrical  men  have  generally  held  the  opinion 
that  in  many  cases  electricity  bas  been  used  by  un- 
derwriters and  others  as  a  convenient  scapegoat  for 
any  fire  of  mysterious  origin.  Happily,  however,  the 
electrical  and  Insurance  interests  have  of  late  years 
come  to  a  better  understanding  of  each  other.  On 
the  one  hand  it  is  admitted  that  poor  construction 
and  material  may  bring  about  an  undue  fire  risk ;  on 
the  other  it  is  conceded  that,  properly  safe-guarded, 
electrical  wires  and  apparatus,  so  far  from  increas- 
ing the  fire  hazard,  tend  to  lessen  it  by  supplanting 
more  dangerous  sources  of  light  and  power.  Safety 
lies  In  the  use  of  properly  constructed  apparatus 
properly  installed.  A  new  element  has  lately  entered 
Into  the  consideration  of  "electrical"  fires,  however, 
by  the  statement  attributed  to  the  chief  Inspector  of 
the  Chicago  Department  of  Electricity  that  electrical 
fires  are  sometimes  deliberately  caused.  The  method 
alleged  to  be  employed  is  thus  described:  "Ignition 
is  secured  by  removing  the  insulation  from  the  point 
of  contact  where  two  wires  cross.  The  insurance 
'shark'  gathers  together  some  inflammable  material, 
for  instance,  shavings  or  light  paper.  He  removes 
the  insulation  and  brings  the  wires  together  at  the 
point  where  the  metal  touches.  Of  course,  the  cur- 
rent is  turned  off  while  he  is  arranging  his  scheme. 
Above  the  crossed  wires  the  storekeeper  places  the 
stuff  that  he  wishes  to  ignite  at  the  proper  time.  H,e 
withdraws  from  the  store  or  house  and  when  every- 
thing is  ready  and  his  connection  with  the  affair  is 
least  to  be  suspected  he  turns  on  the  current.  The 
rubbish  is  Ignited  and  the  report  of  a  'mysterious* 
fire  comes  into  the  fire-alarm  office  after  the  place 
has  been  gutted.  The  assertion  that  the  insulation 
had  worn  away  is  not  hard  to  make  if  the  fire  that 
follows  does  not  altogether  destroy  the  covering  on 
the  wires." 

This  is  a  startling  statement  and  raises  the  ques- 
tion whether,  if  it  Is  true,  "defective  insulation"  has 
not  suffered  in  the  past  for  many  sins  that  should 
be  attributed  to  the  rascality  of  men.  Possibly  some 
of  the  "electrical"  fires  were  really  of  electrical  ori- 
gin without  any  fault  attaching  to  the  electrical  ap- 
paratus. However,  the  assertion  Is  easy  to  make 
and  difficult  to  prove.    The  remedy  proposed  is  the 
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passage  of  an  ordinance  prohibiting  the  stringing  or 
insulation  of  wires  intended  for  electric  current  by 
any  person  except  a  licensed  electrician.  This  ar- 
rangement would  necessitate  the  filing  with  the  city 
clerk  of  a  plan  of  the  work  accomplished,  so  that 
ready  reference  might  be  made  to  It  should  the  sus- 
picions of  the  fire  inspector  be  aroused.  But  it 
may  be  doubted  if  this  plan  would  prove  efficacious 
if  there  is  a  real  tendency  toward  electrical  In- 
cendiarism. It  does  not  take  much  mechanical 
ability  to  scrape  off  insulation  and  throw  a  switch. 
If  there  are  electrical  "Insurance  sharks."  the  ordi- 
nance suggested  will  have  little  terror  for  them. 


As  in  the  design  of  naval  ships  there  has  been  a 
long  struggle  to  determine  whether  the  resistance  of 
the  armor  or  the  penetration  of  the  projectile  should 
finally  prevail,  so,  somewhat  similarly,  in  crowded 
centers  of  population  It  has  been  for  years  a  question 
whether  Improved  methods  of  intramural  transporta- 
tion could  keep  pace  with  the  growth  of  population. 
In  London,  on  account  of  its  great  size,  and  In 
New  York,  owing  partly  to  topographical  conditions, 
this  problem  has  been  especially  perplexing.  In 
Paris,  Berlin,  Boston.  Chicago  and  other  large  cities 
the  requirements  are  not,  at  the  present  time,  quite 
so  onerous,  although  In  every  progressive  city  of 
over  a  million  inhabitants  it  is  probably  true  that 
transportation  problems  are  pressing  for  settlement. 
It  is  a  serious  question.  In  New  York  Mr.  Vree- 
land  admits  that  the  street-railway  men  do  not  at- 
tempt to  do  gilt-edge  railroading:  they  simply  bend 
their  energies  to  the  attempt  to  keep  as  many  cars 
moving  as  rapidly  as  possible.  Every  other  city, 
likewise,  has  its  own  conditions  to  meet — London, 
the  Immense  volume  of  traffic  offered  and  the  con- 
servatism of  the  populace ;  Boston,  the  narrow, 
crooked  streets :  Chicago,  an  intersecting  navigable 
river  and  streets  so  low-lying  that  conduit  drainage 
is  difficult ;  and  so  on  to  the  end  of  the  chapter. 

The  question  Is:  What  is  to  be  done  to  meet  the 
situation?  The  New  York  Sun,  considering  the 
conditions  In  that  city,  says :  "The  underground  road 
will  bring  some  relief:  but  before  Its  trains  are  run- 
ning the  increased  facilities  afforded  by  it  will  be  no 
more  than  equal  to  the  augmented  demand  mean- 
time created  by  the  growth  of  population.  It  will 
be  only  a  single  line  added  to  the  many  already 
provided.  Another  bridge  to  Brooklyn  will  relieve 
the  strain  on  the  present  structure,  but  the  rapid 
Increase  of  population  will  soon  tax  all  the  facilities 
of  both,  and  the  situation  will  be  no  better  than  It 
is  now.  Already  every  avenue  leading  from  the 
lower  town  has  Its  elevated  or  surface  road,  or  both, 
and  the  capacity  of  the  Brooklyn  Bridge  is  taxed 
to  the  utmost.  Add  the  demand  from  an  increase 
of  a  million  in  the  population,  and  what  will  be  the 
situation  in  loio?"  The  only  remedy  the  Sun  can 
sug.gest  is  decentralization — "building  up  centers  of 
trade  and  industry  which  will  make  it  unnecessary 
for  a  great  mass  of  people  to  rush  morning  and  night 
to  and  from  the  lower  part  of  town."  Harlem  and 
Brooklyn,  It  tlnnks.  must  become  more  and  more  In- 
dependent communities.  In  other  words,  the  railway 
men  must  fairly  confess  their  inability  to  meet  the 
requirements  of  the  situation  within  a  period  as  short 
as  10  years.  Then,  the  congestion  and  inconvenience 
and  even  danger  of  travel  having  reached  a  point 
where  relief  Is  imperatively  demanded,  men  will  seek 
to  create  new  centers  of  commerce  to  relieve  the 
strain. 

This  does  seem  to  be  a  possible  outcome  of  the 
city  transportation  problem  in  American  cities,  but 
the  experience  of  London,  where  these  "centers" 
have  been,  in  a  measure,  long  established,  does  not 
Indicate  that  the  remedy  is  complete.  The  great 
banks,  the  principal  business  ofiices,  the  smart  re- 
tail shops,  government  and  municipal  departments 
and  many  other  important  interests  refuse  to  be 
widely  segregated.  There  is  a  market,  an  "atmos- 
phere," an  activity,  which  they  thrive  upon  and  de- 
mand. So,  while  the  process  of  decentralization 
may  be  partially  carried  out,  experience  leads  to  the 
belief  that  every  great  city  will  have  always  a  center 
of  "centers"  to  which  the  great  tide  of  city  travel 
will  ebb  and  flow.  The  city  railroader,  in  all  proba- 
bility, will  have  this  problem  to  meet  in  1910  and 
1920  no  less  than  in  igoi  and  in  greater  degree. 
Unless  double-decked  streets  or  aerial  navigation 
come  to  his  relief,  the  problem  of  carrying  the  peo- 
ple will  continue  to  S'v?  the  liveliest  exercise  to 
Ills  intellectuals. 
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Captain  George  N.  Stone. 

On  Friday  afternoon,  March  7th,  Captain  George 
N.  Stone,  president  of  the  City  and  Suburban  Tele- 
graph association  of  Cincinnati,  died,  after  hovering 
between  life  and  death  for  several  days.  An  opera- 
tion for  appendicitis  had  been  performed  a  few  days 
before,  from  which  the  patient  failed  to  recover. 
When  first  taken  ill  Captain  Stone  was  preparing  to 
leave  on  an  extended  trip  through  California,  in 
which  Mrs.  Stone  was  to  have  accompanied  him. 

George  N.  Stone  was  born  on  July  17,  1840,  in 
Stark,  N.  H.  While  still  a  youth  he  went  to  Boston, 
where  he  was  employed  at  a  small  salary  in  a  mer- 
cantile establishment.  At  the  beginning  of  the  Civil 
War  he  joined  a  Rhode  Island  regiment  as  lieuten- 
ant and  afterward  was  made  captain.  After  the 
war  he  went  West  and  after  an  unfortunate  Colorado 
mining  venture  finally  drifted  to  Cincinnati.  He  be- 
came interested  in  organizing  the  Chester  Park  Driv- 
ing association  and  was  made  its  president.  It  was 
soon  after  this  that  he  brought  out  Maud  S.,  the 
racing  mare  which  afterward  became  so  famous. 

In  1S78  Captain  Stone  became  identified  with  the 
local  telephone  company,  the  City  and  Suburban 
Telegraph  association,  as  a  director,  and  in  1882  be- 
came the  general  manager  of  the  company.  It  is 
stated  that  it  has  been  due  to  his  efficient  manage- 
ment of  the  company's  affairs  that  no  rival  telephone 
organization  was  ever  attempted  in  Cincinnati. 
Captain  Stone  inaugurated  the  system  of  giving 
every  employe  in  the  company  a  dividend  at  the  end 
of  each  year,  amounting  to  10  per  cent,  of  his  salary. 

Besides  his  connection  with  the  telephone  company, 
he  was  a  director  in  the  Cincinnati  Street  Railway 
company  and  the  Cincinnati  Gas  Light  and  Coke 
company.  He  was  prominent  in  nearly  all  of  the 
leading  business  and  social  organizations  of  the  city. 
At  one  time  he  was  president  of  the  Board  of  Alder- 
men and  was  a  member  of  the  Cincinnati  Board 
of  Councilmen.  He  is  survived  by  his  wife  and  three 
daughters.  , 

The  death  of  Captain  Stone  will  leave  several 
\-acancies  to  be  filled  in  the  companies  m  which  he 
was  interested.  C.  H.  Kilgour  is  vice-president  of 
the  telephone  company,  and  becomes  its  executive 
head  and  R.  T.  ilcComas,  the  assistant  manager, 
will  be  the  acting  manager  until  further  arrange- 
ments are  made.  

Francis  O.  Matthiessen. 

Francis  O.  Matthiessen,  president  of  the  Weston 
Electrical  Instrument  company  and  former  treas- 
urer of  the  American  Sugar  Refining  company,  died 
at  his  residence  in  Paris,  France,  on  March  8th. 
Jlr.  ilatthiessen  had  for  30  years  been  regarded  as 
one  of  the  strongest  factors  in  the  sugar  industry  in 
the  United  States.  He  retired  from  active  business 
about  a  year  ago  and  has  since  spent  his  time  in 
travel  for  the  benefit  of  his  health.  Mr.  Matthiessen 
was  born  in  Germany  in  1833,  and  after  serving  an 
apprenticeship  in  a  small  sugar  refinery  came  to 
America  at  the  age  of  26.  From  that  time  till  last 
year  he  was  actively  engaged  in  the  sugar  refining 
business  and  had  amassed  considerable  wealth.  He 
was  also  interested  in  several  electrical  and  allied 
interests,  having  been  president  of  the  Weston  Elec- 
trical Instrument  company  of  Newark,  N.  J.,  for 
several  years.  At  the  time  of  his  death  he  was  a 
director  of  the  Goubert  Manufacturing  company. 
North  Jersey  Street  Railway  company,  and  of  the 
Glucose  Sugar  Refining  company  of  Chicago.  He 
was  a  member  of  the  South  Side  Sportsmen's  Club 
and  New  York  Club,  Metropolitan  Museum  of  Art, 
American  Museum  of  Natural  History,  Blooming 
Grove  Park  association,  and  the  Chamber  of  Com- 
merce of  New  York  city.  He  is  survived  by  a 
widow.  _^^_ 

Prof.  G.  F.  FitzGerald. 

Prof.  George  Francis  FitzGerald,  fellow  of  Trin- 
ity College,  Dublin,  died  on  Thursday,  February  21st, 
at  his  residence  in  Dublin.  He  was  born  in  Dublin 
50  vears  ago,  and  was  the  son  of  Dr.  FitzGerald, 
Bishop  of  Cork.  He  was  educated  at  Trinity  Col- 
lege, Dublin,  where  he  had  a  distinguished  career. 
In  1880  he  was  appointed  registrar  of  the  University 
Engineering  School,  and  in  the  following  year  he 
was  elected  to  the  post  of  Erasmus  Smith  professor 
of  natural  and  experimental  philosophy.  He  took 
his  degree  of  doctor  of  science  in  the  University  in 
the  summer  of  1891.  Professor  FitzGerald  was 
president  of  Section  A  of  the  British  association  at 
its  congress  in  Bath  in  1888.  and  he  held  the  posi- 
tion of  examiner  for  London  University  in  experi- 
mental sciences  since  1888.  He  was  elected  a  fel- 
low of  the  Roj'al  Society  in  1883.  and  he  acted  as 
honorary  secretary  of  the  Royal  Dublin  Society  be- 
tween the  years  1881  and  18S9.  Dr.  Oliver  Lodge, 
in  the  London  Electrician,  says:  "At  the  same  age 
as  Clerk  Maxwell,  FitzGerald  has  gone  from  us. 
There  has  been  no  equal  blow  to  physical  science 
between  the  two  events,  in  this  country,  possibly  not 
in  the  world,  for  the  untimely  death  of  Hertz  him- 
self was  no   greater  blow.'* 


ill  Michigan  and  throughout  the  West.  He  was  at 
one  time  in  the  United  States  Navy,  and  during  his 
residence  in  Detroit  was  commander  of  the  Michi- 
gan Naval  Reserves.  Throughout  the  Spanish- 
.American  war  he  was  lieutenant-commander  of  the 
Yosemite.  The  other  members  of  the  firm  of  Gil- 
bert Wilkes  &  Co.  are  Flenry  L.  Woolfenden  and 
William  Van  R.  Whitall. 


C.  L.  Magee. 


Christopher  L.  Magee,  president  of  the  Consoli- 
dated Traction  company  of  Pittsburg,  and  promi- 
nent in  banking  and  insurance  circles  there,  died  on 
March  Sth.  He  was  an  active  Republican,  principal 
owner  of  the  Pittsburg  Times,  and  president  of 
Mercy  Hospital  in  Pittsburg,  to  which  he  was  a 
large  contributor. 


Gilbert  Wilkes. 

Gilbert  Wilkes,  president  of  the  firm  of  Gilbert 
Wilkes  &  Co..  electrical  and  mechanical  engineers 
and  contractors,  with  offices  in  Detroit  and  Denver. 
died  at  his  home  in  Denver  on  Sunday  night,  March 
lotfi.    Mr.  Wilkes  was  a  very  well-kiiown  engineer 


Electrical  Illumination  at  the  Washing- 
ton  Inaugural. 

[From  a  correspondent  of  the  Western  Electrician.] 
Washington,  D.  C,  March  8. — The  recent  inaugu- 
ration of  the  president  of  the  United  States  was 
accompanied  by  one  of  the  most  elaborate  electrical 
displays  in  the  history  of  the  capital.  Pennsylvania 
avenue,  for  17  squares,  was  resplendent  with  stream- 
ers and  festoons  of  electric  lamps;  electrically  il- 
luminated flags,  shields,  stars  and  arches  were 
everywhere  to  be  seen,  as  were  many  electric  signs. 
The  Court  of  Honor,  with  its  towering  white  col- 
umns, was  lighted  by  thousands  of  incandescent 
lamps.  In  the  outside  decoration  of  the  govern- 
ment buildings,  however,  less  attention  was  given  to 
electrical  display  than  was  noticeable  on  the  part  of 
private  concerns.  On  the  War  Department  building 
there  were  shown,  outlined  by  electric  lamps,  a  large 
six-pointed  star,  the  insignia  of  the  Sixth  Army  Corps, 
and  the  crossed  anchor  and  cannon  of  the  Ninth 
Army  Corps,  to  which  Mr.  McKinley  was  attached 
during  the  Civil  War.  The  Treasury  building  was 
lighted  on  the  east  side  by  a  row  of  incandescent 
lights  behind  the  capitals  of  the  long  row  of  colunms, 
and  by  a  few  small  stars  set  with  electric  lamps. 

The  most  noticeable  display  of  electrical  efl^ects 
was  found  in  the  ballroom  in  the  Pension  Office, 
where  light  was  shed  over  the  dancers  and  prom- 
enaders  from  16,500  incandescent  lamps.  For  the 
inaugural  ball  and  the  concerts  the  gas-lighted 
building  was  transformed  into  a  veritable  fairyland 
of  brilliancy,  lit  by  electric  lamps,  aggregating  76,000 
candlepower.  As  the  building  had  never  been  wired, 
it  w'as  necessary  on  this  occasion  to  run  three  500,- 
000-circular-mil  insulated  copper  cables  to  supply 
the  2,500  amperes  required  to  light  the  ballroom 
and  banquet  hall.  In  order  to  meet  the  extraordinary 
demand  for  current  during  the  time  of  the  ball,  the 
Washington  street  storage-battery  plant,  one  square 
distant,  was  utilized.  With  a  corps  of  from  15 
10  30  expert  electricians  and  wiremen,  the  work  of 
installing  a  complicated  temporary  switchboard  and 
10  or  12  miles  of  electric  wiring  was  accomplished  in 
HvQ  daj^s.  The  ballroom  was  the  court  of  the  Pen- 
sion building,  being  316  feet  in  length  by  116  in 
width,  surrounded  by  three  tiers  of  balconies.  The 
first  and  second  balconies  are  supported  by  76  newly 
gilded  pillars,  which,  with  the  gilded  vases  of 
flowers  and  yellow  drapery  of  the  walls  and  ceilings, 
was  emblematic  of  the  supremacy  of  the  gold  stand- 
ard. Over  the  center  of  each  of  the  y6  arches,  be- 
low the  first  balcony,  was  placed  a  five-pointed 
frosted  star,  studded  with  11  i6-candlepower  lamps. 
Between  each  star  hung  a  festoon  of  28  i6-candle- 
power  lamps,  and  from  each  star  a  pendant  of  25 
small  lights,  ending  with  a  i6-candlepower  lamp 
enclosed  in  a  12-inch  ground-glass  globe.  Each  of 
the  76  gilded  pillars  on  the  ballroom  floor  was  en- 
circled below  its  capital  by  electric  lamps.  The  pil- 
lars along  the  first  balcony  were  twined  about  with 
strings  of  30  lights.  From  the  crowns  of  the  arches 
of  this  row  of  pillars  hung  pendants  of  25  tiny  elec- 
tric lamps,  ending  in  clusters  of  three  lo-candlepower 
lamps  in  yellow,  tulip-shaped  paper  shades.  Secured 
at  the  same  point  were  two  strings  of  25  lamps  each, 
which  were  looped  to  the  tops  of  the  columns,  the  two 
loops  forming  a  large  festoon.  The  short  columns 
along  the  top  of  the  second  balcony  were  surmounted 
by  12-inch  globes  containing  32-candIepower  lamps. 
Pompons  of  needle  pines  concealed  these  columns 
and  the  wiring  leading  to  the  globes.  The  wiring 
and  lamp  bases  of  the  streamers  and  festoons  were 
skillfully  hidden  by  being  twined  with  southern 
smilax.  The  fountain  basin  in  the  center  of  the  ball- 
room was  filled  with  flowers  and  palms,  and  among 
these  were  numbers  of  tiny  incandescent  bulbs. 

The  electric  wiring  and  fixtures  are  well  worthy 
of  detailed  mention.  In  the  first  place,  all  the  fes- 
toons, streamers  and  bowknots  of  electric  lamps  were 
made  in  the  shops  of  the  Electric  Moto#  and  Equip- 
ment company  of  Newark,  N.  J.,  some  time  before 
they  were  shipped  to  Washington.  A  large  tempo- 
rary switchboard  was  installed,  consisting  of  boards 


covered  with  asbestos  paper,  to  which  feeder  cables 
aggregating  1,500,000  circular  mils  conveyed  current 
from  the  street  mains  of  tiie  local  electric-lighting 
company.  These  cables  led  to  a  three-wire,  2,500- 
ampere  fused  switch,  controlling  branches  leading  to 
five  600-ampere  switches.  On  the  left  of  the  board, 
above  the  main  switch,  was  a  Weston  300-volt  volt- 
meter, and  directly  above  it  were  placed  two  Weston 
1.500-ampere  station  ammeters,  one  being  connected 
on  the  positive  and  one  on  the  negative  side  of  the 
line.  Arranged  across  the  top  of  the  board  were 
eight  wattmeters.  The  connections  for  the  wattme- 
ters were  quite  complicated :  as  the  meters  were  of 
capacities  varying  from  100  to  300  amperes,  it  was 
necessary  in  some  cases  to  connect  two  or  more  cir- 
cuits through  one  meter,  the  idea  being  to  secure 
the  aggregate  reading  only.  The  five  circuits  con- 
sisted of  250,ooo-circuIar~mil  cables  on  the  outside 
legs,  and  No.  I  B.  &  S.  gauge  wire  for  the  neutral. 
These  circuits  were  approximately  600  feet  long,  so 
that  for  the  five  an  aggregate  of  6,000  feet  of  250,000- 
circular-mil  cable  was  necessary.  For  the  banquet- 
hall  circuit  No.  4  wire  was  used,  with  No.  I 
wire  for  the  neutral.  On  account  of  the  large 
amount  of  illumination  throughout  the  city,  it  was 
necessary  to  supply  the  Pension  Office  building  from 
the  central  station,  one  sub-station  and  the  battery 
plant.  The  current  used  was  about  2,480  amperes 
at  220  volts.  The  wiring  was  all  by  the  three-wire 
system  and  the  line  was  balanced  within  20  amperes, 
a  creditable  showing,  even  under  the  very  best  of 
conditions.  One  very  noticeable  feature  was  the  sym- 
metrical regularity  of  the  festoons,  due  to  the  use 
of  the  Brewster  receptacle,  which  permitted  the 
lamps  to  be  held  in  a  horizontal  position,  thus  giving 
a  ma.ximum  amount  of  light. 

The  last  strains  of  the  grand  concert  given  by  the 
United  States  Marine  Band  had  scarcely  died  away 
when  the  work  of  removing  the  electric  installation 
was  begun,  and  within  two  days  the  ballroom  was 
restored  to  its  former  condition.  The  work  was 
accomplished  without  the  slightest  hitch  and  the 
service  rendered  was  perfect.  Mr.  George  E.  Davis 
of  the  Electric  Motor  and  Equipment  company  of 
Newark,  N.  J.,  had  entire  charge  of  the  installation. 
The  writer  is  indebted  to  him  for  much  of  the  tech- 
nical information  contained  in  this  brief  description. 

B.  C.  W. 


Proposed  Detroit-Buffalo  Electric  Rail- 
way. 

[From  the  Ohio  correspondent  of  the  Western  Electrician.] 

Columbus,  Ohio,  March  g. — If  present  plans  ma- 
terialize, Ohio  will  soon  have  one  of  the  greatest 
electric-railway  systems  in  the  world.  Henry  A. 
Everett,  B.  Mahler  and  some  of  the  other  capitalists 
of  Cleveland  are  proposing  a  high-speed  electric 
road  from  Detroit  to  Buffalo.  While  it  is  not 
altogether  settled  that  they  will  purchase  all  the 
roads  they  will  need  for  their  operations  between 
those  two  points,  there  will  be  an  arrangement 
whereby  they  will  come  into  control  of  them  so  far 
as  they  need  them  for  this  purpose,  and  then  close 
up  the  gaps  with  new  roads. 

The  new  company  will  be  known  as  the  Lake 
Shore  Electric  Railway  company,  and  it  is  said  that 
it  will  be  capitalized  at  $4,000,000  and  will  have  a 
bonded  indebtedness  of  the  same  amount.  Accord- 
ing to  reported  arrangements,  B.  ilahler  of  Cleve- 
land will  be  the  president  of  the  company.  The 
plan  at  this  time  includes  the  Lorain  and  Cleveland 
road,  from  Cleveland  to  Lorain;  the  Sandusky  and 
Interurban,  now  completed  from  Huron  to  Nor- 
walk,  and  the  Sandusky,  Norwalk  and  Southern. 
The  Sandusky  and  Interurban  is  building  from 
Huron  to  Lorain,  which  will  close  the  gap  on  that 
side.  A  line  is  also  building  directly  from  Huron 
to  Norwalk,  where  connection  will  be  made  with 
the  Toledo,  Fremont  and  Norwalk  line,  and  it  is 
understood  that  traffic  arrangements  to  this  effect 
have  been  about  completed.  The  Toledo  and  West- 
ern, with  its  Michigan  company  organized  some 
time  ago,  would  give  a  through  line  to  Detroit, 
since  Mr.  Everett  already  controls  the  street  rail- 
ways of  Detroit  and  a  suburban  line  from 
there  to  Wyandotte.  From  the  state  line,  or  from 
iitonroe,  where  a  road  now  in  course  of  construc- 
tion will  extend  from  Toledo,  is  but  a  short  dis- 
tance,  and   this   the   new   company  may  build. 

This  will  give  the  company  a  through  service  with- 
out very  much  new  road,  and  it  is  said  that  it  may 
be  in  operation  between  Cleveland  and  Toledo  by 
May  1st.  It  is  possible  that  when  the  plan  is  in 
thorough  working  order  all  the  roads  will  be  ab- 
sorbed into  the  one  system.  Nearly  all  the  lines 
to  be  used  are  over  private  right-of-way,  and  it  is 
expected  that  the  cars  will  make  a .  speed  as  high 
as  50  miles  an  hour.  Some  cars  will  probably 
be  run  through  by  way  of  Sandusky,  but  at  this 
time  it  is  not  believed  that  the  latter  will  be  on  the 
main  line,  although  the  roads  are  arranged  so  that 
it  can  be.  The  new  company  will  have  130  miles 
of  track.  C. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


What  the  Berliner  Decision  Means. 

C.  W.  Farr,  president  of  tlie  Farr  Teleplione  and 
Construction  biipply  company,  Chicago:  "The  re- 
cent decision  in  the  Berliner  transmitter  case  will 
no  doubt  stimulate  the  Independent  telephone  busi- 
ness everywhere  in  the  United  States.  New  capital 
can  now  be  enlisted.  As  a  general  thing,  investors 
now  engaged  in  the  business  had  no  fear  of  a  de- 
cision in  lavor  of  the  Berliner  patent,  but  capitalists 
uninformed  as  to  the  real  situation  were  timid  and 
slow  to  invest  111  telephone  projects.  The  decision 
removes  all  obstructions  and  business  will  go  on 
booming." 

J.  F.  Hemenway,  secretary  and  treasurer  of  the 
Ericsson  lelcphone  company.  New  York;  "Before 
the  incorporation  of  this  company,  we  noted,  with 
interest,  the  advertisement  in  some  of  the  electrical 
papers  by  the  American  Bell  Telephone  company  of 
lis  patent  No.  403,509,  which  is  the  well-known  Ber- 
liner patent,  issued  iNoveinber  17,  1891,  and  covering 
all  forms  of  microphone  transmitters.  Ihe  recent 
decision  in  the  United  States  Circuit  Court  is  of 
the  greatest  interest  to  all  Independent  telephone 
people,  meaning  everyone  outside  of  the  American 
Bell  ielephone  company,  for  numerous  reasons,  one 
of  which  IS  that  the  persistent  advertising  by  that 
company  of  the  patent  referred  to  has  made  capital- 
ists and  investors  very  cautious.  While  the  inde- 
pendent telephone  movement  has  gone  forward  by 
leaps  and  bounds,  it  would  have  increased  much 
more  rapidly  and  will  hereafter.  In  our  opinion, 
the  etfect  will  be  to  increase  the  confidence  ot  those 
already  interested  in  the  independent  telephone 
movement,  whether  the  manufacturer,  the  jobber  or 
the  exchange  owner.  Through  the  success  of  those 
outside  of  the  American  Bell  company,  many  others 
will  now  become  interested,  with  the  result  of  stim- 
ulating the  growth  of  the  business.  With  the  growth 
in  the  Independent  fields  should  coine  improve- 
ments and  standardizing  of  apparatus,  with  a  con- 
tinued, growth   in  favor   of   the    best   goods." 

Holtzer-Cabot  Electric  company,  Brookline,  Mass. : 
"We  believe  that  the  Berliner  decision  will  instill 
new  confidence  in  those  who  are  investing  in  Inde- 
pendent telephone  securities,  and  will  doubtless  as- 
sist greatly  the  undertaking  of  large  telephone  en- 
terprises independent  of  the  Bell  company.  We  be- 
lieve, however,  that  there  was  very  little  fear  of  this 
particular  patent.  In  fact,  it  seemed  a  foregone'con- 
clusion  that  it  would  be  declared  invalid,  and  it  was 
rare  indeed  that  the  question  of  infringing  this  patent 
was  considered  when  any  telephone  enterprise 
was  on  the  tapis.  If  the  decision  had  been  in  favor 
of  the  Bell  company,  it  would  have  paralyzed  the 
Independent  companies,  temporarily,  at  least,  but  we 
do  not  believe  it  would  have  ultimately  atfected  the 
development  of  that  field.  Of  course,  there  is  the 
possibility  of  the  case  being  brought  to  a  higher 
court,  with  the  risks  of  a  dift'erent  opinion  being 
handed  down,  but  the  decision  of  Judge  Brown  was 
so  complete  in  refuting  any  claims  of  Berliner  that 
no  person  is  likely  to  fear  any  further  action  that 
might  be  taken." 

Bhcenix  Electric  Telephone  company,  New  York: 
"We  believe  the  principal  eft'ect  to  be  looked  for  from 
this  decision  is  that  the  investing  public  and  bankers 
generally  will  look  with  more  favor  upon  the  securi- 
ties of  Independent  telephone  companies.  Those 
conversant  with  the  facts  of  the  case  have  not  lost 
much  sleep  on  account  of  the  Berliner  patent,  but 
investors,  generally,  are  ever  averse  to  putting  money 
in  a  possible  lawsuit,  which  has  to  a  considerable 
extent  hampered  the  Independent  companies  in  re- 
ceiving money  to  fight  the  monopoly.  It  is  our  opin- 
ion that  prices  to  be  derived  from  well-equipped 
Independent  telephone  exchanges  will  now  attract  the 
investing  public  and  that  honest  enterprises  of  this 
character  will  no  longer  have  difiiculties  in  floating 
their  securities." 

W.  F.  Richardson,  manager  National  Telephone 
Equipment  company,  Detroit :  "In  my  opinion,  it 
is  impossible  to  estimate  the  value  of  the  Berliner 
decision  to  the  Independents.  It  means  to  the  man- 
ufacturer that  he  will  be  unable  to  get  equipment 
out  fast  enough  to  meet  the  demand ;  it  means  to 
the  supply  houses  that  they  will  be  taxed  to  their 
utmost  capacity ;  it  means  easy  money  to  the  pro- 
moter ;  it  means  success  to  the  exchange  owner ; 
It  means  success  and  prosperity  to  all  of  us." 

S.  P.  Sheerin,  vice-president  of  the  New  Tele- 
phone company  of  Indianapolis,  said:  "It  means 
the  beginning  of  a  new  era  in  Independent  telephone 
service,  and  it  disposes  of  the  Bell  monopoly.  It 
also  saves  us  much  trouble  in  almost  numberless 
minor  suits.  Six  years  ago  there  were  in  Indiana 
about  12,000  telephones,  and  now  there  are  over 
60,000.  The  development  of  the  Independent  tele- 
phone idea  has  been  the  most  remarkable  in  recent 
history,  and  this  development  has  been  in  spite  of 
the  methods  used  by  the  Bell  company.  Not  only 
that,  but  previous  to  the  last  six  years  telephones  in 
farmhouses  were  unknown.  Now  they  are  com- 
mon. We  are  connected  with  27,000  telephones 
over  our  own  lines,  and,  through  contracts  with 
other  Independent  companies,  with  over  50,000. 
Now,  if  there  has  been  such  a  development  as  this 
in  Indiana,  in  the  face  of  threats,  what  will  it  be 
now  that  the  ground  for  those  threats  has  been  re- 
moved? Further,  the  immediate  effect  will  be  the 
organization  of  other  Independent  companies,  as 
now  investors  will  not  fear  to  put  their  money  in 


these  enterprises.  I  have  an  idea  there  will  he  a 
perfect  stream  of  money  toward  Independent  tele- 
phone companies.  We  regard  this  decision  as  set- 
tling the  case  to  all  practical  intents  and  purposes, 
and  I  have  been  assured  by  many  lawyers  that  it 
has  that  effect." 


Telephone  News  from    the   Northwest. 

The  telephone  company  in  Marinette,  Wis.,  is 
unable  to  met  the  demand  for  telephones.  There 
are  335  in  use  now,  and  the  number  will  soon  reach 
400. 

The  People's  Telephone  company  won  the  con- 
test with  the  Bell  company  at  West  Superior,  Wis. 
The  latter  sought  to  re-enter  the  county  building  by 
ottering  free  service,  but  the  friends  of  the  People's 
company  weie  able  to  have  the  offer  rejected.  The 
Peoples  company  is  connecting  with  all  the  public 
schools. 

The  bill  in  the  Minnesota  Legislature  which  per- 
mits telephone  companies  to  string  wires  along 
public  highways  without  securing  permission  has 
been  referred  to  a  committee  from  the  cities  of  St. 
Paul,  Minneapolis  and  Dululh.  The  objection  is 
that  it  will  remove  the  last  hold  that  cities  have  upon 
the  companies  to  compel  them  to  remove  their 
wires. 

Farmers  of  Lake  View,  near  Cedar  Falls,  Iowa, 
have  formed  a  company  to  build  a  telephone  line 
to  Wall  Lake,  Sac  City,  Early  and  Odebolt. 

ihe  Northwestern  ielephone  Exchange  company 
in  St.  Paul  and  Minneapolis  now  refuses  orders 
lor  limited-service,  nickel-in-the-slot  or  party-line 
connections.  Nothing  but  individual  service  is  of- 
fered. This  makes  a  practical  increase  in  rates 
from  the  minimum  of  $1.50  for  residences  to  $4,  the 
lowest  priced  individual  service,  'ihe  company  says 
the  reason  is  that  it  is  unable  to  further  extend  its 
service  owing  to  pending  litigation  in  Minneapolis, 
ihe  new  East  Side  sub-exchange  of  the  company, 
Minneapolis,  is  expected  to  be  ready  for  business 
by   May  1st. 

ihe  La  Crosse  (Wis.)  Telephone  company  has 
ijegun  work  placing  its  wires  underground  in  the 
downtown  district. 

Ihe  Minnesota  Electric  Telephone  company  con- 
templates extending  its  toll  wires  from  Akeley, 
Minn.,  to  Cass  Lake. 

The  new  electric-light  company  of  Fort  Benton, 
Mont.,  will  establish  a  local  telephone  system. 

ihe  court  holds  that  the  franchise  of  the  Seattle 
Automatic  Telephone  company  in  Seattle,  Wash.,  is 
alive  and  in  force.  The  company  will  now  push 
the  construction  of  its  system  with  all  possible  haste. 
The  Tri-city  Telephone  company  of  Clinton,  Iowa, 
has  filed  amended  articles,  increasing  its  capital 
stock  from  $35,000  to  $go,ooo. 

The  Standard  Telephone  company  of  Dubuque, 
Iowa,  has  500  instruments  in  operation. 

The  Union  Mutual  Telephone  company  qf  Union, 
Iowa,  has  been  incorporated,  with  $2,000  capital 
stock. 

It  is  announced  that  J.  C.  Hubinger  of  Keokuk, 
Iowa,  has  bought  back  all  his  telephone  lines  in 
Iowa,  which  were  recently  transferred  to  a  Chicago 
corporation. 

A  barb-wire  telephone  line  has  been  completed  in 
Palouse  County,  near  Pullman,  Wash.  It  is  nine 
miles  long,  has  four  connections  and  cost  less  than 
$100. 

'Ihe  Hooper  (Neb.)  Telephone  company  has  been 
incorporated,    with    $50,000    capital. 

The  Town  Council  of  Garrison,  Iowa,  refuses  to 
put  the  application  of  the  Benton  County  Telephone 
company  before  the  people,  to  be  voted  upon. 

The  People's  Telephone  company  of  Winthrop, 
Minn.,  has  been  incorporated,  with  $10,000  capital 
stock. 

A.  W.  Ewing  has  been  granted  a  franchise  for  a 
local   exchange   at   Dawson,   Minn. 

The  Fergus  Telephone  company  of  Fergus  Falls, 
Minn.,  will  establish  a  local  system  at  Pelican  Rap- 
ids,   Minn. 

The  Albert  Lea  (Minn.)  Telephone  company  will 
probably  extend  a  line  toward  GlenviUe,  for  the 
benefit  of  farmers. 

A  local  exchange  is  being  constructed  for  Ellen- 
dale,  N.  D. 

A  new  local  exchange  is  planned  for  Grand  Rap- 
ids, Minn. 

■The  La  Crosse  (Wis.)  Telephone  company  will 
enlarge  and  improve  its  central  office.  This  com- 
pany has  made  arrangements  to  unite  with  other 
Independents,  between  La  Crosse  and  Milwaukee, 
for  a  long-distance  service. 

The  Price  County  Telephone  company  will  build 
toll  lines  from  Phillips,  Wis.,  to  Medford,  as  soon 
as  the  weather  will  permit. 

The  People's  Telephone  company  of  West  Su- 
perior, Wis.,  will  enlarge  its  field  and  cover  more 
territory  in  that  city,  at  once. 

The  Supreme  Court  of  Washington  state  holds 
that  a  telephone  company  cannot  demand  that  a 
City  Council  grant  a  franchise,  nor  does  such  refusal 
to  grant  a  franchise  constitute  an  exclusive  fran- 
chise to  the  company  already  operating. 

The  Columbia  Telephone  company  will  extend  its 
lines  from  Nelson,  B.  C,  to  Rossland,  by  way  of 
Traill. 

Local  exchanges  are  projected  at  Osceola  and  at 
Murray,  Iowa. 


The  E.  II.  ilartin  Telephone  company  is  an  appli- 
cant for  a  local   franchise  at   LohrviUe,  Iowa. 

The  Conway  Telephone  company  has  added  a  new 
loo-drop  switchboard  and  50  new  instruments  at 
Bedford,  iowa. 

Farmers  south  of  Humboldt,  Neb.,  have  started 
an  Independent  telephone  line. 

T.  A.  Potter,  Thomas  Uay,  E.  P.  Healy  and 
B.  C.  Way  of  Britt,  Iowa,  and  Jos.  Kirby  and  J.  F. 
McMahon  of  Sioux  Falls,  S.  D,,  have  filed  amended 
articles  of  incorporation  in  Iowa  for  the  Iowa,  Da- 
kota and  Minnesota  Telephone  company.  The  cap- 
ital stock  is  $100,000,  being  decreased  to  that  figure 
from  $500,000. 

J.  W.  McKnight  is  the  owner  of  the  telephone  line 
from  Choteau  to  Dupuyer,  Mont.,  32  miles.  This 
line  is  said  to  be  the  best  paying  line  in  the  United 
States.  Originally  Mr.  McKnight  wanted  to  form 
a  company  to  construct  the  line,  but  finally  built 
it  himself,  at  a  cost  of  $2,500.  The  line  paid  from 
the  start,  and  in  two  years  had  paid  for  itself.  Since 
then  it  has  increased  in  business  and  pays  now  about 
65  per  cent,  of  the  original  cost. 

The  Sumner  Telephone  company  of  Sumner,  Iowa, 
has  bought  the  M.  Robish  line  for  $22,500.  The 
line  has  toll  lines  in  Chickasaw  and  Fayette  coun- 
ties and  has  exchanges  in  New  Hampton  and  West 
Union.  The  lines  are  to  be  extended,  and  in  the 
spring  will  be  continued  into   Minnesota.  R. 


Ohio  Telephone  Notes. 

The  annual  meeting  of  the  stockholders  of  the 
Columbus  Citizens'  'telephone  company  was  held  in 
Columbus  on  March  4th,  and  a  dividend  of  three  per 
cent,  was  declared  on  the  capital  stock  ui  $750,000. 
it  IS  believed  that  this  company  will  continue  to 
grow  and  that  its  office  will  become  one  of  the  im- 
portant centers,  for  independent  telephone  business, 
because  of  the  central  location  and  easy  access  to 
all  parts  of  the  country.  All  the  directors  and  offi- 
cers who  have  served  for  the  last  year  were  re- 
elected. The  directors  are  as  follows ;  Henry  A. 
Everett,  Henry  A.  Laiiman,  Edwin  K.  Sharp,  H.  D. 
Critchheld,  James  iVi.  ihomas,  William  A.  Har- 
desty,  Edwin  W.  Moore,  James  B.  Hoge  and  James 
B.  Hanna.  The  officers  are:  President,  Henry  A. 
Lanman;  vice-president,  Henry  A.  Everett;  secre- 
tary and  treasurer,  Edwin  R.  Sharp ;  general  man- 
ager, Frank  L.  Beam;  consulting  engineer,  Maxime 
keber;  counsel,  H.  D.  Critchheld  and  Frank  A. 
Davis. 

C.  S.  Thayer,  president  of  the  Columbiana  County 
Telephone  company,  has  resigned  the  position  to 
accept  an  important  place  with  the  United  States 
ielephone  company  in  connection  with  the  construc- 
tion of  the  line  between  Cleveland  and  New  York. 
Mr.  1  hayer's  new  position  is  an  important  one,  and 
is  in  the  nature  of  a  promotion,  his  abilities  as  a 
telephone  man  having  been  recognized  by  the  officers 
of  the  larger  company,  which  is  always  on  the 
lookout  for  good  men.  Mr.  Thayer  organized  the 
Columbiana  County  company  and  has  seen  it  extend 
its  service  not  only  all  over  the  county  for  which 
it  was  named,  but  to  many  places  outside  of  its 
limits. 

The  multiplex  telegraph  system  invented  by  Henry 
D.  Bartholomew  of  Newark,  Ohio,  was  tested  be- 
tween that  city  and  Pittsburg  a  few  days  ago,  and 
is  said  to  have  been  a  perfect  success,  telegrams  be- 
ing sent  by  the  new  system  and  the  Morse  system 
simultaneously,  without  interference.  Further  tests 
will  be  made  soon  to  determine  the  extent  to  which 
it  can  be  operated  successfully.  I'he  inventor 
claims  that  it  is  less  complicated  than  any  of  the 
other  systems. 

It  is  said  that  all  the  cars  of  the  new  Toledo,  Fos- 
toria  and  Findlay  Electric  Railway  company  will  be 
equipped  with  telephones  of  the  regulation  type  for 
the  convenience  of  the  patrons.  Connection  will  be 
made  from  the  car  to  a  telephone  wire  along  the 
track  by  means  of  a  jointed  rod. 

An  ordinance  is  before  the  council  of  McConnells- 
ville  to  admit  the  lines  of  the  Central  District  and 
Printing  company  of  Pittsburg,  in  order  that  the 
town  may  secure  the  long-distance  service. 

The  Home  Telephone  company  of  Dayton  has  re- 
newed its  application  for  a  franchise  to  build  a 
plant  in  that  city.  It  asks  that  immediate  action 
be  taken,  that  it  may  know  what  to  depend  upon, 
as  it  is  the  intention  to  begin  work  early  in  the 
spring.  It  is  probable  that  the  matter  will  be  taken 
to  the  Probate  Court  if  the  application  is  not  acted 
upon  at  an  early  date. 

Harry  T.  Manner  has  brought  suit  against  the 
Farmers'  Co-operative  Telephone  company  of  Mans- 
field, on  a  claim  of  $4,250,  which,  he  says,  is  due 
for  services  in  preparing  papers  and  rendering  legal 
services  in  various  ways.  He  asks  the  court  to  ap- 
point a  master  to  ascertain  the  stockholders'  lia- 
bility, and  says  the  company  is  insolvent. 

The  Ravenna  Home  Telephone  company  has  filed 
notice  with  the  secretary  of  state  of  an  increase  of 
capital  stock  from  $10,000  to  $20,000.  H.  L.  Beatty 
is  president  of  the  company  and  W.  S.  Drake,  sec- 
retary. 

The  officers  of  the  Zanesville  Telephone  and  Tele- 
graph company  and  of  the  Central  Union  Telephone 
company  at  Zanesville  have  been  engaging  in  public 
debates  as  to  the  advisability  of  having  an  Inde- 
pendent company  operate  in  the  town. 
The  New  Carlisle  Telephone  company.  New  Car- 
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lisle,  Ohio,  was  incorporated  a  few  days  ago,  with 
a  capital  stock  of  $10,000,  to  build  a  system  in  the 
town  and  toll  lines  to  other  portions  of  Clark 
County.  Jacob  Hauss,  F.  J.  Maiscn,  J.  H.  Goeke, 
George  W.  Pierce  and  one  or  two  other  citizens  of 
that  place  are  the  incorporators.  O.  M.  C. 


Indiana  Telephone  Items. 

The  City  Council  of  Alexandria  has  granted  a 
franchise  for  a  new  telephone  system  to  L.  C.  Nis- 
coson,  J.  G.  Brannum  and  J.  H.  Bradley. 

W.  N.  Turner  and  C.  A.  Jay  of  the  Kokomo  In- 
dependent Telephone  company  have  made  applica- 
tion to  the  City  Council  at  Logansport  and  the  com- 
missioners of  Cass  County  for  franchises  for  a  long- 
distance telephone  line  connectnig  Logansport  and 
Kokomo. 

The  Citizens'  Telephone  company  of  Terre  Haute, 
viiiich  recently  began  preparation  to  extend  its  sys- 
tem throughout  the  city  and  county,  is  meeting  com- 
petition from  the  Central  Union  company.  The 
huter  is  planning  to  extend  its  service,  and  has  also 
begun  a  system  of  rural  lines  that  will  place  every 
farm  in  the  county  in  connection  with  the  city,  and 
lively  competition  in  all  quarters  is  looked  for. 

The  Farmers'  Co-operative  Telephone  company, 
with  rural  exchanges  at  Thorntown,  Advance,  Ha- 
zlerigg,  Elizaville,  Shannondale  and  a  number  of 
Montgomery  County  towns,  has  petitioned  the  City 
Council  for  an  exchange  in  Lebanon,  Boone  County. 
1  he  Lebanon  Telephone  company  has  offered  all 
Boone  County  patrons  of  the  Co-operative  company 
free  service  with  any  of  its  subscribers  and  free 
service  to  their  homes  when  in  the  city.  The  Co- 
operative company  demands  that  this  offer  be  ex- 
tended to  all  members  of  the  co-operative  system, 
irrespective  of  county  lines,  and  that  patrons  of  the 
Lebanon  company  be  granted  free  commiinication 
with  the  Co-operative  company's  members.  The  Co- 
operative company  declares  that  unless  this  conces- 
sion is  made  it  will  put  in  a  system  in  Lebanon, 
providing  a  franchise  is  granted. 

The  city  of  Bedford  granted  franchises  to  three 
new  telephone  companies  last  week,  the  Hoosier 
Telephone  company  being  the  largest.  Exchanges 
will  be  put  in  and  war  will  be  made  against  the 
Central   Union   company. 

J.  J.  Netterville,  president  of  the  Anderson  Tele- 
phone company,  has  applied  for  a  franchise  for  his 
company  to  build  and  maintain  a  system  in  Elwood. 
The  Bell  company  has  no  opposition  there  and  is 
operating  a  large  number  of  telephones. 

The  Home  Telephone  company  of  Wabash  has 
four  copper  wires  on  the  line  connecting  Wabash 
with  Marion.  One  night  recently  unknown  persons 
cut  and  carried  away  a  quarter  of  a  mile  of  each 
wire,  destroying  communication  for  24  hotirs. 

The  Pittsboro  Telephone  company  (capital,  $13,- 
000)  has  been  incorporated.  The  directors  are  C.  R. 
Snowden,  W.  D.  Lewis,  Samuel  James,  and  others. 

The  warfare  between  the  Central  Union  and  the 
Indiana  Telephone  company  at  Hartford  City  has 
reached  the  point  where  it  is  almost  as  cheap  to 
talk  as  It  is  to  keep  silent.  The  former  maintained 
an  exchange  for  10  years,  beginning  with  $5  a 
month  for  business  houses  and  residences  50  cents 
less.  The  latter  company  was  then  organized  and  the 
rate  went  down  to  $2  and  $1.50,  and  now  the  Cen- 
tral Union  has  cut  the  residence  rate  to  $1  a  month. 

An  innocent-appearing  bill  was  introduced  in  the 
state  Senate  providing  that  telephone  companies 
may  place  their  poles,  posts,  piers,  abutments,  wires 
and  other  appliances  or  fixtures  along  the  high- 
ways and  streets  without  obtaining  the  permission 
of  county  commissioners  or  town  councils  of  towns 
of  15,000  inhabitants  or  less.  It  developed  that  it 
would  give  the  Bell  company  power  to  enter  any  city 
under  15.000  inhabitants  without  consent.  The  Bell 
company  lobbied  for  the  bill's  passage  and  the  bill  was 
stolen  and  changed  so  as  to  read  20,000  instead  of 
15,000.  'The  Independent  companies  neither  ad- 
vocated nor  discouraged  the  bill,  but  the  towns  and 
countrymen  flooded  the  Legislature  with  letters  and 
telegrams  to  kill  the  bill,  which  was  done.  The 
discussion  provoked  a  number  of  personalities  and 
the  methods  pursued  were  regarded  as  scandalous. 

F. 


Proposed    Telephone    Competition     in 
Chicago. 

The  committee  on  gas,  oil  and  electric  light  of 
the  Chicago  City  Council  has  recommended  for 
passage  the  ordinance  granting  a  franchise  to  the 
United  Telegraph,  Telephone  and  Electric  company 
for  an  Independent  telephone  system,  to  compete  with, 
that  of  the  Chicago  Telephone  company.  The 
United  company  has  a  franchise  granted  by  the  town 
of  Hyde  Park  previous  to  the  annexation  of  the 
district  south  of  Thirty-ninth  street.  It  has  op- 
erated a  telephone  system  in  that  portion  of  the 
city  for  several  years,  and  now  seeks  permission  to 
extend  its  operations  over  the  whole  territory  cov- 
ered by  the  city  of  Chicago.  The  Illinois  Tele- 
phone and  Telegraph  company  has  a  franchise  au- 
thorizing it  to  supply  telephone  service  in  Chicago. 
This  ordinance  was  passed  by  the  City  Council  on 
February  20,  1899.  By  its  terms  the  company  is  to 
have  a  telephone  exchange  with  2,000  subscribers 
in  operation  within  five  years  from  the  date  of  the 
franchise;   otherwise,  the  concession   is  forfeited. 


Bell  Telephone  Company  of  Canada. 

The  annual  meeting  of  the  Bell  Telephone  com- 
pany of  Canada  was  held  at  the  office  of  the  com- 
pany at  Montreal  on  the  2Sth  of  February.  Ac- 
cording to  the  annual  report,  which  was  read  and 
approved,  3,437  subscribers  have  been  added  during 
the  year,  the  total  number  of  sets  of  instruments 
now  earning  rental  being  3S,3to.  The  company  owns 
and  operates  343  exchanges  and  494  agencies.  About 
2,430  miles  of  wire  were  added  to  the  long-distance 
system  in  1900.  The  long-distance  lines  now  owned 
and  operated  by  the  company  comprise  21,350  miles 
of  wire  on  6,525  miles  of  poles.  There  were  $190,- 
000  of  five  per  cent,  bonds  sold  during  the  year, 
the  net  premium  on  which  was  $18,775,  and  500 
shares  of  stock  were  also  sold  at  a  net  premium  of 
$35,105.  These  premiums,  aggregating  $53,880,  have 
been  carried  to  the  contingent  account.  'There  has 
also  been  $46,119  carried  from  re^'enue  to  contingent, 
making  this  account  $900,000;  $32,898  to  the  insur- 
ance reserve  account,  making  it  $100,000  and  $50,000 
w-ritten  off  the  plant  and  patent  account.  The  en- 
tire capital  stock  having  now  been  issued,  and  funds 
for  construction  being  required,  the  shareholders, 
at  a  special  meeting,  held  on  December  5,  1900, 
authorized  application  to  the  Dominion  Parliament 
for  power  to  increase  the  capital  from  $5,000,000 
to  $10,000,000,  and  the  petition  will  be  presented 
in  due  course.  An  additional  bond  issue  of  $2,550,- 
OQO  has  also  been  authorized,  to  be  placed  on  the 
market  as  funds  are  required.  The  gross  revenue 
for  the  year  was  $1,614,262,  and  the  expenses  were 
$1,229,977,  leaving  a  net  income  of  $384,285. 


GENERAL  TELEPHONE  NEWS. 

A.  C."  Moore,  Tampa,  Fla.,  wishes  to  correspond 
with  manufacturers  of  telephone-exchange  equip- 
ment. 

There  are  over  15,000  subscribers  to  the  govern- 
ment telephone  system  in  Tokyo,  Japan.  The  high- 
est subscription  is  $52  per  annum,  the  lowest,  $36. 

George  \V.  finch,  proprietor  of  Finch's  Tele- 
phone Exchange,  Escanaba,  Mich.,  is  installing  a 
new  8oo-subscriber  board  of  the  latest  type.  Dur- 
ing the  winter  ilr.  Finch  has  built  and  equipped 
70  miles  of  toll  hue  between  Escanaba  and  Chan- 
ning,  and  is  at  present  improving  his  lines  in  the 
city,  replacing  the  old  poles  with  large  ones,  and 
his  e.xcnange  has  about  450  subscribers.  Mr.  Finch 
claims  distinction  as  "the  first  man  in  the  United 
States  who  caused  a  sub-Bell  telephone  company 
to  pack  up,  bag  and  baggage,  and  quit  a  town. ' 

At  a  special  meeting  of  the  stockholders  of  the 
New  York  and  New  Jersey  Telephone  company, 
held  on  March  1st  in  the  main  offices  of  the  com- 
pany, 81  Willoughby  street,  Brooklyn,  it  was  voted 
to  increase  the  capital  stock  of  the  corporation  from 
the  present  amount,  $8,000,000,  to  $15,000,000.  The 
increase  of  capital  will  be  devoted  to  the  enlarge- 
ment and  improvement  of  the  plant  of  the  com- 
pany. The  new  stock,  it  was  stated,  would  be  of- 
fered to  the  present  shareholders  from  time  to  time 
in  such  amounts  as  may  be  needed  in  construction 
requirements.  The  regular  annual  meeting  was  also 
held,  at  which  the  old  board  of  directors  was  re- 
elected. 

On  February  1st  the  Valley  Telephone  company, 
operating  exchanges  in  Saginaw,  Bay  City  and  Flint, 
iiich.,  had  2,774  telephones  in  service.  Of  this  num- 
ber 1,263  were  m  service  in  Saginaw.  The  company 
has  prepared  a  statement  showing  that,  with  an  av- 
erage of  1,202  telephones  in  operation,  there  were 
only  2,012  cases  of  trouble  in  215  days,  or  one  case 
of  trouble  a  day  to  129  telephones.  The  company's 
reports  and  records  of  trouble  are  very  complete 
and  minute,  and  any  trouble  reported,  no  matter 
how  insignificant,  is  included  in  the  figures.  The 
company  invites  comparison  by  other  telephone  com- 
panies with  same  sized  exchanges  in  the  United 
States,  either  Bell  or  Independent.  The  apparatus 
used  by  the  Valley  company  was  manufactured  by 
the  American  Electric  Telephone  company  of  Chi- 
cago. ^^_^__^_^__^^ 

MANUFACTURERS     AND    DEALERS. 

The  F.  Bissell  company  of  Toledo,  Ohio,  is  dis- 
tributing folders  descriptive  of  its  telephone  cable, 
pole  houses  and  seats,  distributing  and  cross-con- 
necting  boards,   cable   heads,   etc. 

The  Independent  Telephone  company  of  Chicago 
has  been  incorporated,  to  manufacture  telephones 
and  appliances.  The  capital  stock  is  $3,000,  and 
the  incorporators  are  Arthur  W.  Underwood,  I.  F. 
Dinwiddle  and  J.  J.  Comer. 

Part  5  of  the  Ericsson  Series,  published  by  the 
Ericsson  'Telephone  company,  29*5  Broadway,  New- 
York  city,  treats  the  subject  of  transposition  of 
wires,  which  is  of  interest  to  all  telephone  men. 
Diagrams  illustrating  different  transpositions  are 
shown.  The  leaflet  also  contains  a  short  account  of 
the  telegraph  and  telephone  systems  of  Switzerland. 

The  Holtzer-Cabot  Electric  company  of  Boston, 
ilass.,  has  issued  a  unique  folder,  the  outside  of 
which  represents  a  reply  postal  card,  calling  atten- 
tion to  its  Ness  automatic  intercommunicating  tele- 
phone system.  This  system  is  used  in  some  of  the 
largest  business  establishments  in  the  country,  and 
is  said  to  give  lasting  service  and  excellent  talking 
qualities. 


Electrical  Construction    in  the  German 
'  Navy. 

The  Elektrotechnische  Zeitschrift  recently  pub- 
lished some  interesting  details  concerning  the  pres- 
ent practice  of  the  German  naval  constructors  with 
regard  to  wiring  installations.  It  appears  that 
in  the  German  service  separate  lead  and  return  wires 
have  been  generally  adopted,  concentric  cables  be- 
ing used  in  the  neighborhood  of  the  ship's  com- 
passes. Attempts  to  employ  the  ship's  structure  as  a 
return  have  not  attained  successful  results,  and,  so 
far  as  large  vessels  are  concerned,  this  practice  has 
been  entirely  superseded;  but  in  the  case  of  new 
torpedo  boats,  where  economy  in  weight  is  a  vital 
consideration,  the  practice  still  holds.  In  all  places 
exposed  to  the  danger  of  mechanical  injury,  such 
as  the  engine  rooms  and  stock  holds,  lead-covered, 
iron-armored  cables  are  employed,  while  elsewhere 
cables  well  insulated  with  rubber,  but  otherwise 
unprotected,  except  in  some  cases  by  thin,  rust- 
proof wire,  are  used.  The  wood  casing  formerly 
employed  has  been  abolished,  owing  to  its  inflam- 
mability. Hitherto,  the  telegraph  and  telephone  ca- 
bles have  been  of  the  lead-covered,  iron-armored 
type;  but  the  newest  ships  have  been  provided  with 
a  central  subway,  like  a  corridor,  as  well  as  side  cor- 
ridors, below  the  armored  deck,  which  may  be 
used  for  the  electric  cables,  telegraph  and  telephone 
wires,  thereby  avoiding  danger  of  mechanical  in- 
jury. It  is  proposed  to  dispense  with  the  iron  armor 
in  the  future,  even  for  the  lighting  and  power  cables, 
retaining    only    the    lead    protection. 

The  practice  of  soldering  branch  connections  has 
been  discarded  in  favor  of  branch  fuse  boxes,  in 
which  the  connections  are  made  with  terminal  bars. 
1'hese  branch  circuit  boxes  are  made  for  two,  three, 
four,  six  and  eight  lamps,  and  are,  of  course,  water- 
tight. Their  introduction  seems  to  have  been  a  com- 
plete success,  facilitating,  as  they  do,  systematic 
supervision  of  the  ship's  wiring. 

Although  slate  is  at  present  generally  used  for 
switchboards  in  the  service,  it  is  interesting  to  learn 
that  iron  is  proposed  as  a  substitute,  owing  to  the 
unavoidable  breakages  which  occur.  Small  machine 
boards  of  iron  have  already  been  introduced,  but 
the  difficulty  of  insulating  the  terminals  and  con- 
nections has  hitherto  prevented  the  adoption  of  the 
plan  on  a  large  scale.  With  the  exception  of  the 
connections  with  the  measuring  instruments,  all  the 
switchboard  connections  on  the  Fiirst  Bismarck 
were  for  the  first  time  (in  the  German  naval  serv- 
ice) made  with  bare  copper  bars,  whereby  a  neat, 
solid  construction  is  obtained  which  is  also  accessi- 
ble. The  necessary  protection  against  moisture  is 
provided  by  enamel,  which  also  serves  to  distinguish 
the  poles,  red  and  blue  being  used.  This  type  of 
board  is  particularly  advantageous,  where  the  avail- 
able space  is  limited  in  depth,  since  the  connec- 
tions behind  require  no  supervision,  and  ihe  screw 
terminals  may  all  be  withdrawn  from  the  front  of 
the  board. 


Emerson  Small  Direct-current  Motors. 

A  line  of  direct-current  motors  of  one-fourth  to 
one-half  actual  horsepower  has  been  brought  out 
by  the  Emerson  Electric  Manufacturing  company 
of  St.  Louis,  Mo.  As  this  company  has  been  mak- 
ing alternating-current  motors  only  up  to  the  pres- 
ent time,  the  adding  of  a  line  of  direct-current  mo- 
tors is  in  the  nature  of  a  new  departure,  and  the 
particular  type  of  motor  produced  (shown  in  the 
accompanying  illustration)  is  believed  to  be  radically 
different,  in  some  few  respects,  from  any  direct- 
current    motor    hitherto    made. 

The  field  of  the  motor  is  made  of  laminated  iron, 
in  the  same  manner  as  the  field   of  the  company's 


EMERSON   SMALL   DIRECT-CURRENT    MOTOR. 

induction  motor,  and  even  in  small  sizes  is  of  the 
six-pole  type.  'The  armature  and  commutator  are 
mounted  upon  the  same  casting,  so  that  the  relative 
positions  of  the  commutator  and  armature  are  not 
disturbed,  if,  for  any  reason,  it  is  necessary  to 
change  the  shaft.  This  is  the  form  of  construction 
used  in  large  engine-type  generators,  and,  the  com- 
pany believes,  is  somewhat  of  an  improvement  over 
the  types  in  which  the  commutator  and  armature  are 
mounted  upon  the  shaft  independently  of  each 
other.  The  commutator  is  large  and  with  an  un- 
usual number  of  segments,  and  the  shaft  and  bear- 
ings are  unusually  heavy  for  these  small  sizes,  the 
motor  being  designed  for  severe  and  continuous  use. 
Every  motor  is  tested  for  50  per  cent,  overload  and 
a  full  guarantee  is  given  with  each  machine. 
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Electrical  Data  of  the  City  of  Chicago. 

The  annual  report  of  the  Department  of  Elec- 
tricity of  the  city  of  Chicago  for  the  year  1900. 
which  has  just  been  submitted  by  City  Electrician 
Edward  B.  Ellicott  to  the  mayor  and  City  Council, 
is  carefully  prepared  and  well  arranged.  It  makes 
an  interesting  volume  of  over  100  pages,  with  a 
number  of  excellent  illuslraiions.  The  work  of  the 
department  is  treated  under  different  sections,  re- 
lating, respectively,  to  the  bureaus  of  municipal 
ligluing.  fire-alarm  telegraph,  police-alarm  telegraph, 
electrical  inspection,  gas  lighting  and  repairs,  un- 
derground   work    and   removal  of   poles  and  wires. 

Municipal  Street  Lighting. 

It  is  shown  that  on  January  i,  1900,  there  were  in 
operation  from  the  municipal  electric-lighting  plants 
3,502  arc  lamps.  During  the  year  a  total  of  7S7 
lamps  was  added  to  the  system  and  50  discontinued, 
making  a  total  of  4,239  lamps  in  service  on  December 
31,  1900.  Conduits  have  been  installed  for  235  more 
lamps,  and  overhead  wire  put  up  for  135  lamps,  the 
erection  of  which  was  made  impossible  on  account 
of  a  reduction  in  the  appropriation  as  originally 
made. 

The  installation  of  lights  on  underground  circuits 
was  more  expensive  during  1900  ihan  during  the 
previous  year.  The  average  cost  per  foot  of  duct, 
including  manholes  and  lateral  connections  to  lamp- 
posts, was  40^/2  cents,  as  against  2>7  cents  in  1899. 
A  total  of  80,364  feet  of  duct  was  laid  for  electric- 
light  service,  50,998  feet  of  which  has  not  been 
placed  in  service  on  account  of  the  reduction  in  the 
appropriation.  The  department  installed  and  placed 
ui  service  95,508  feet  of  No.  6  Simplex  electric-light 
cable  for  the  lamps  erected  on  underground  circuits. 
Where  conditions  permitted,  the  poles  of  the  trac- 
tion, lighting,  telephone  and  telegraph  companies 
were  used  for  supporting  wires  and  lamps,  without 
any  charge.  The  saving  thus  effected  has  been  esti- 
mated at  not  less  than  $8,000.  A  total  of  727 
poles  were  set  during  the  year,  including  150  poles 
for  the  fire  and  police-alarm  systems. 

On  account  of  the  wide  distribution  of  the  lights 
in  service,  the  cost  of  installation  was  higher  than 
that  which  would  have  been  possible  if  each  street 
were  lighted  by  electric  lights.  The  object  has  been 
to  light  ihe  more  important  business  streets  and 
those  on  which  there  was  the  most  travel  at  night, 
in  carrying  out  this  plan  of  installation  the  dis- 
tribution of  lights  has  been  made  over  66  square 
miles  of  tlie  city.  Some  of  the  outlying  wards  are 
not  served  from  the  municipal  system  as  yet,  and 
it  was  to  meet  this  condition,  in  part,  that  the  R.  A. 
Waller  station  was  built  at  Sixty-third  street  and 
W'entworth  avenue.  This  station  is  designed  for 
2,000  lights'  capacity,  and  there  are  now  1,100  lights 
operated  from  it.  The  full  capacity  will  probably 
be  in  service  by  July  of  1901.  To  provide  for  the 
increase  of  this  station  at  some  future  time,  the 
property  adjoining  the  plant  has  been  purchased, 
giving  2iZ  f^^t  additional  frontage  on  Wentworlh 
avenue. 

Upon  the  vexed  subject  of  "Cost  of  Operation," 
Mr.    Ellicott    says: 

"The  wide  distribution  of  lights  has  made  the 
cost  of  operation  and  maintenance  more  expensive 
on  account  of  the  additional  cost  of  trimming  and 
repairing  lamps.  To  reduce  this  cost  of  trimming,  a 
system  of  enclosed-arc  lamps,  which  are  intended 
to  burn  100  hours  without  retrimming.  has  been 
installed,  and  a  practical  test  is  in  progress.  The 
results  thus  far  obtained  are  not  entirely  satisfac- 
tory, owing  to  the  cost  of  replacing  inner  globes 
and  the  excessive  outages,  as  compared  with  the 
open-arc   lamps. 

"It  is  gratifying  to  note  that  the  enlargement  of 
the  system  and  the  wide  distribution  of  lights,  which 
condition  in  any  ordinary  business  would  increase 
the  cost  of  labor,  have  had  but  little  effect  in  in- 
creasing the  cost  of  the  lights.  The  cost  of  all 
kinds  of  labor  has  been  j-j  cents  per  light  more 
than  in  1S99.  although  the  territory  covered  by  the 
lighting  system  has  been  extended  13  square  miles. 
The  cost  of  labor,  materials,  repairs  and  mainte- 
nance has  averaged  55  cents  per  light  less  than  in 
1S99,  while  Ihe  cost  of  fuel  has  averaged  $7.82  per 
light  more  than  in  1890,  due  entirely  to  the  advance 
in  price,  less  coal  per  light  being  used  than  in  1899. 
This  is  good  evidence  that  the  city  can  operate  an 
extensive  system  of  street  lighting  without  an  ab- 
normal increase  in  the  cost  of  labor  or  repairs.  The 
cost  of  station  labor  has  been  greater  than  it  should 
be,  on  account  of  the  necessity  of  operating  two 
small  stations  during  the  increase  of  the  larger  sta- 
tions— a  condition  that  will  not  exist  during  the 
coming  year." 

The  following  table  gives  Mr.  Ellicott's  figures 
of   the  cost   of   maintaining  the   system   during   the 


Cost  of  Material  and  Labor  for  the    Year    igoo. 
Average  A^tnnber  of  Lainfs,  3,S6y. 


Material. 

Coal 

Carbons 

Oil  and  waste 

Globes -. 

Engines 

Boilers 

Steam  pipes 

Dynamos 

Lamps 

Conduits  and  circuits. 


Toral. 
86.870. 12 
16,707.76 
3.149-15 
1,720.93 
3.275^2  . 
3- "9^ 
■  ■  786.fe: 

11,807-13 
2,414:39 
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Buildings 1,090.42 

Rental  of  real  estate  and  current 3,626.48 

Sundry  expenses,  including  repairs  to  belts 2.497.58 

Total  material s      141,785-53 

Labor.  Total. 

Engineers,  ass't  engineers  and  dynamo  engineers. .  .8  10,635.41 

Dynamo  tenders 4,947.60 

All-night  lamp  trimmers 1.565.95 

All  other  lamp  trimmers 36,936.16 

Firemen 19,498.06 

Stableman 720.00 

Machinistsand  teams 1,623.31 

Laborers 2,538.18 

Total  labor %         78,464.67 

Material  as  above 141,785.53 

Labor  as  above 78,4C4.67 

Total  cost  of  plants %      220,250.20 

Testing  and  repairing  circuits  and  conduits— includ- 
ing cables  replaced 11,708.13 

Total  cost s    231.958.33 

Total  cost  per  lamp 59-98 

Per  cent,  of  office  salaries 1  00 

Grand  total  cost  per  lamp         5  60.98 

Less    amount  paid    per   lamp  for  betterments  and 
account  depreciation 2.73 

Net  cash  operating  cost s  58-25 

Total  number  of  lamp  hours 15,121,612 

Average  lamp  hours,  each  lamp,  less  outages 3.910 

Average  cost  per  lamp  per  hour S  .015496 

The  total  cost  for  material  per  lamp  for  1900  was 
$36.66,  as  compared  with  $30.15  for  1899;  for  labor 
ihe  expense  in  1900  was  $20.29  per  lamp,  as  com- 
pared with  $19.50,  in  1899.  Mr.  Ellicott  concludes 
his  review  of  this  subject  as  follows:  "The  cost  of 
operation  also  includes  a  total  of  $10,574,  which  has 
been  expended  on  account  of  depreciation  and  bet- 
terments, but  charged  to  operating  expense,  there 
being  no  other  fund  out  of  which  to  make,  the  re- 
pairs which  are  due  to  depreciation.  The  condition 
of  the  system  is  constantly  being  improved  by  put- 
ting in  new  lamp-post  foundations,  painting  lamp- 
posts, rebuilding  lamps,  painting  fixtures,  and  nu- 
merous minor  details.  The  intention  has  been  to 
expend  $1,000  a  month  on  improving  the  system  and 
charge  it  to  operating  expenses.  Results  show  that 
this  amount  expended  properly  each  year  will  pro- 
vide  for   all    reasonable   depreciation." 

Fire-alarm  System. 

The  operation  of  the  fire-alarm  telegraph  system 
during  the  year  was  without  serious  interruptions 
of  any  kind,  and,  so  far  as  could  be  determined,  no 
alarms  were  lost  due  to  circuits  being  open  or 
boxes  out  of  repair.  The  total  amount  of  cable  in 
service  for  fire-alarm  and  police  systems  at  the  end 
of  the  year  was  394,589  feet,  in  which  there  are 
conductors  aggregating  5,714,252  feet  of  wire,  or  an 
increase  over  last  year  of  555,581  feet.  Thirty-eight 
additional  fire-alarm  boxes  were  placed  in  .service, 
making  a  total  of  1,365  boxes  now  in  use.  The  total 
number  of  alarms  received  during  the  year  was 
7,043,  which  is  602  less  than  in  1899.  A  table  show- 
ing the  number  of  alarms  for  each  hour  of  the  day 
gives  the  greatest  number  between  the  hours  of  four 
and  seven  in  the  afternoon.  January  had  the  great- 
est number  for  any  month,  and  Saturday  for  any 
day'  in   the   week. 

Police  Telegraphs. 

In  the  police-telegraph  system  the  total  number 
of  boxes  at  street  intersections  is  shown  to  be  996 
and  the  number  placed  in  private  residences  and 
business  houses  is  378,  making  a  total  of  1,374. 
During  the  year  a  reduction  in  the  rental  of  tele- 
phones from  the  price  of  $5  per  instrument  to  $1.50 
per  instrument  was  secured,  with  an  additional 
concession  made  by  the  Chicago  Telephone  company 
by  which  the  city  secures  a  public  telephone  in  each 
police  station  to  permit  of  telephonic  communication 
between  every  station  in  the  city.  The  use  of  these 
telephones  is  given  the  city  without  any  charge,  but 
they  are  limited  to  the  transaction  of  police  business. 

General  Electrical  Statistics 

The  report  of  the  bureau  of  electrical  inspection 
submitted  by  Harry  H.  Hornsby,  chief  electrical 
inspector,  is  interesting  and  extensive.  The  appli- 
cation of  electrical  power  to  fill  new  requirements 
and  the  extension  of  uses  to  which  it  was  previously 
applied  increased  the  number  of  motors  used  and 
the  horsepower  developed  during  the  year  in  Chi- 
cago to  a  point  far  in  excess  of  that  indicated  in 
previous  reports.  The  use  of  series  arc  lamps 
for  lighting  the  interiors  of  buildings  has  been  de- 
creasing, and  as  a  substitute  constant-potential  lamps 
are  being  used.  The  reports  show  that  74  per  cent. 
of  the  arc  lamps  installed  are  on  constant-potential 
systems,  while  previous  to  1S98  the  greater  number 
of  arc  lamps  installed  were  of  the  constant-current 
series  type.  Particular  attention  was  given  to  the 
investigation  of  private  electric-light  plants  wliich 
have  been  furnishing  service  to  buildings  outside 
of  those  in  which  the  plants  were  located.  The 
losses  from  electrical  fires  during  the  year  were 
nominal,  with  one  exception,  where  a  loss  of  $30,000 
was  caused  by  the  short-circuiting  of  a  low-tension 
key   socket   on   a  motor   circuit. 

A  number  of  tables  show  the  following  facts; 
During  1900  there  were  2,464  motors  inspected,  ag- 
gregating in  capacity  18,715^4  horsepower,  the  cor- 
responding number  for  1899  being  2.196  of  8.68614 
horsepower.  From  February  14,  1884.  to  December 
31,  1900.  the  bureau  inspected  53.797  arc  lamps  and 
1.320,85^  incandescent  lamps.  The  following  table 
shows  the  number  of  electric-lighting   stations  and 
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lamps  in  the  city  under  the  jurisdiction  of  the  de- 
partment : 


Number 

of 
Stations. 

Number 

of  Arc 

Lamps 

Operated. 

Numberln- 
candescent 

Lamps, 
Equivalent 
toi6Can- 
dlepower. 

Commercial     companies,    c  en- 

4 
12 

21,825 
15,462 
4.239 

31 

673.336 
477,066 

Isolated  plants 

City  plants,  street  lighting. 

City  plants  (isolated),  including 
City  Hall  and  waterworks 

.  4.180 

Totals 

921 

41.557 

1,154.582 

On  the  subject  of  inspection  fees  Cliief  Inspector 
Hornsby  says:  "Regardless  of  the  increased  work 
done  by  the  bureau,  the  expenses  of  maintaining  the 
department  were  less  than  in  1899,  and  the  receipts 
for  nispections  were  $495.22  in  excess  of  that  year. 
Tlie  profits  shown  by  the  bureau  aggregate  $6,748.45. 
His  Honor,  Mayor  Harrison,  lias  recommended  to 
the  council  an  amendment  to  the  present  ordinance, 
which  will  have  the  effect  of  reducing  the  fees  now' 
charged  for  inspection.  The  reduction  will  amount 
to  fully  15  per  cent,  of  the  rates  charged  now,  and 
it  will  be  the  third  reduction  made  during  the  last 
three  years  and  represents  a  total  reduction  of  40 
per  cent,  of  the  rates  formerly  charged  for  the  dif- 
ferent   classes   of  inspection." 

Mr.  Hornsby  believes  that  an  ordinance  requiring  a 
license  for  all  electrical  contractors,  wiremen  and 
electrical  operators  is  very  much  needed.  "To  in- 
spect electrical  apparatus  and  see  that  it  is  properly 
mstalled  is  but  the  first  requisite;  it  must  be  main- 
tained in  that  condition ;  but  under  present  circum- 
stances it  is  almost  impossible  to  secure  the  proper 
maintenance,  as  it  is  a  common  practice  among 
mercantile  establishments  to  utilize  incompetent 
help  on  the  repairs  and  changes  to  existing  wires, 
and  notice  of  such  changes  does  not  always  come 
to    this    bureau." 

Gas  Lighting. 

The  statements  referring  to  the  bureau  of  gas 
lighting  and  repairs  show  the  number  of  gas  lamps 
in  service  for  street  lighting  on  December  31,  1900, 
to  be  24,980  and  the  number  of  6o-candlepower  gaso- 
line lamps,  4,276.  The  number  of  street  gas  lamps 
discontinued  on  account  of  electric  light  was  1,503; 
155  gasoline  lamps  were  discontinued  for  the  same 
reason. 

Underground  Construction. 

The  style  of  conduit  used  in  the  underground 
construction  was  three-inch  vitrified  conduit,  with 
socket  connections  between  the  sections.  The  con- 
duits are  cemented  and  made  practically  water- 
tight. Two  ducts  are  always  placed  in  the  street, 
one  for  electric-light  and  one  for  fire-alarm  and 
police  wires.  The  standard  manholes  are  three  feet 
four  inches  by  five  feet  and  five  feet  six  inches  deep, 
with  eight-inch  walls  laid  in  cement.  Heavy  cast- 
iron  frames  and  covers  are  used  and  placed  upon 
angle-iron  supports.  All  lateral  connections  are 
composed  of  2Vi;-inch  steel  pipe.  The  average  cost 
per  duct  foot,  including  manholes,  covers  and  lateral 
connections,  was  40%  cents.  The  total  street  length 
in  lineal  feet  of  main  and  miscellaneous  ducts  laid 
in  the  year  1900  was  85,801,  making  a  total  length 
of  ducts  of  159,605  feet. 

Removal  of  Overhead  Wires. 

The  removal  of  poles  and  wires  necessitated  by 
the  paving  of  many  streets  required  a  great  deal 
of  extra  work.  A  series  of  illustrations  is  given 
showing  some  of  the  principal  streets  before  and 
after  the  poles  were  removed.  On  this  subject,  the 
concluding  topic  of  the  report,  the  following  is  said : 

"Over  30  miles  of  streets  were  cleared  of  poles 
and  wires  during  the  year — more  than  in  any  two 
recent  years.  This  department  made  a  special  effort 
to  secure  the  removal  of  all  poles  and  wires,  and 
succeeded  on  all  streets  being  improved  within  a 
radius  of  three  miles  from  the  center  of  the  city. 
It.  was  impracticable  to  require  the  removal  of  poles 
on  streets  which  were  in  the  outlying  districts.  The 
cost  of  a  conduit  system  on  such  streets  would  be 
prohibitive  to  any  company  at  the  present  rates  of 
service.  To  reduce  the  first  cost  and  to  simplify  the 
conduit  systems,  this  department  has  recommended 
to  the  council  an  ordinance  requiring  each  company 
desiring  conduit  space  in  any  street  to  agree  upon 
a  suitable  form  of  combination  conduit,  which  shall 
be  jointly  constructed  and  occupied.  The  cost  to 
each  company  will  be  reduced  fully  one-half,  and 
will  make  possible  the  furnishing  of  underground 
service  in  many  sections  where  it  is  now  prohibitive 
on  account  of  the  excessive  cost  as  compared  to  the 
income  at  prevailing  rates.  It  is  predicted  that  such 
a  combination  system  will  do  more  to  clear  the 
streets  of  poles  than  anything  that  could  be  done 
by  the  companies  acting  as  individuals  and  expend- 
ing large  sums  of  money  needlessly. 

"The  following-named  companies  complied  with 
the  requests  of  the  department  and  removed  all  poles 
and  wires  from  the  streets  that  were  being  im- 
proved with  a  permanent  paving: 

Chicago  Telephone  company i8      miles 

Western  Union  Telegraph  company 6K  miles 

Commonwealth  Electric  company 3i|  miles 

City  also  removed 31^  miles 

Total  miles  of  pole  lines  removed 31 J^  miles 

"The  removal  of  poles  and  wires  from  the  31% 
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miles  of  streets  represents  an  expense  to  the  com- 
p:inics  of  over  $400,000.  and  is  a  very  creditable  in- 
dication of  their  efforts  to  keep  pace  with  the 
permanent  improvements,  of  the  city." 


Electrical    Vote    Recording  in    Legisla- 
tive Bodies. 

During  the  early  part  of  the  recent  session  a  bill 
was  introduced  in  the  House  of  Representatives  by 
Mr.  Otey  for  the  erection  of  an  electrical  device 
or  appliance  in  the  rear  of  the  speaker's  desk  and 
facings  the  main  entrance,  to  be  connected  with  each 
member's  desk,  so  that  each  member  would  be 
enabled,  individually,  to  touch  a  button  and  show 
the  record  of  his  vote  by  a  small  incandescent 
light.  After  the  presentation  of  the  bill  Mr.  Otey 
laid  the  matter  before  the  acting  architect  of  the 
capilol.  who  is  somewhat  of  an  electrician,  Mr.  El- 
liott Woods,  in  order  to  obtain  from  him  sugges- 
tions as  to  what  would  probably  be  the  best  method 
of  attaining  the  desired  end — namely,  saving  of 
time — over  the  present  method  of  recording  a  vote. 
]\lr.  Woods  calls  attention  to  what  he  considers  to 
be  three  essential  features  to  make  such  a  device 
a  working  success:  First,  the  names  of  the  mem- 
bers should  be  visible  from  every  part  of  the  house, 
a.«;  well  as  their  vote ;  second,  there  should  be  a 
duplicate  device  placed  in  such  a  position  that  it 
would  be  in  front  of  the  tally  clerk ;  third,  the  de- 
vice should  be  so  arranged  that  it  would  place  upon 
record,  on  paper,  the  result  of  the  vote,  so  that  it 
could  become  a  part  of  the  record. 

It  is  suggested  that  the  principal  device  should 
consist  of  a  large  board,  placed  so  that  it  would  be 
well  above  the  speaker  and  in  full  view  of  the  mem- 
bers, this  board  to  be  so  divided  that  there  will  be 
a  number  of  spaces  equal  to  the  number  of  members, 
the  name  of  the  member  to  be  shown  in  black  on 
\'.hite  porcelain  or  glass.  At  the  right  of  the  name 
would  be  two  small  spaces,  one  to  register  the  "aye" 
and  the  other  the  "nay"  vote.  The  duplicate  would 
be  a  miniature  representation  of  the  first,  and  could 
be  placed  under  a  sheet  of  plate  glass  in  the  top 
of  the  tally  clerk's  desk.  At  the  right  of  this  tally 
device  would  be  arranged  an  automatic  punching 
and  adding  machine  to  record  the  vote. 

The  other  end  of  the  device  would  be  a  set  of 
two  buttons,  to  be  placed  in  each  member's  desk,  to 
record  the  vote,  and  a  third  button  and  a  corre- 
sponding space  are  suggested  in  order  that  there 
might  be  a  record  of  "present,  not  voting." 

To  perfect  such  a  device  would  take  some  time, 
anu  it  is  thought  that  the  cost  might  be  anywhere 
between  $10,000  and  $15,000.  It  is  suggested  that 
s:uch  a  device  would  completely  revolutionize  meth- 
ods of  procedure  in  the  House.  A.  F.  T. 


A  similar  device  is  suggested  for  the  Chicago  City 
Council.  Here  it  is  proposed  to  attach  an  electric 
legister  to  the  wall  in  the  vicinity  of  the  mayor's 
chair,  this  register  to  be  controlled  by  buttons 
placed  on  the  desk  of  each  alderman.  Opposite  the 
n^me  of  each  legislator  would'  be  sufficient  space  to 
include  the  words  "yea"  and  "nay"  on  blocks  con- 
cealed by  shutters  except  when  the  machine  is  in 
operation.  After  the  measure  to  be  voted  upon  was 
read  and  at  the  conclusion  of  the  chair's  annoimce- 
ment  it  would  be  an  easy  matter  for  each  alderman 
to  express  his  approval  or  disapproval  by  simply 
touching  the  "yea"  or  "nay"  button  on  his  desk. 
The  device  could  be  so  arranged  that  if  an  alderman 
ciianged  his  mind  after  recording  his  vote  he  could, 
within  the  usual  time,  change  it  by  simply  reversing 
the  buttons.  With  such  a  system  in  vogue  the  vote 
could  be  announced  on  any  proposition,  no  matter 
how  important,  within  the  time  ordinarily  given 
to  the  calling  of  the  first   four  wards. 


Ozone  for  Treatment  of  Consumption. 

A  sanitarium  is  to  be  started  in  Cleveland  soon 
tor  the  treatment  of  consumptives  by  an  ozone 
process  lately  devised.  The  use  of  ozone  for  the 
purpose  is  not  new,  but  the  method  to  be  used  is 
somewhat  different  from  that  formerly  employed. 
Col.  W.  S.  Rogers  of  the  Brush  Electric  company, 
who  is  largely  interested  in  the  project,  states  that 
the  object  in  establishing  sanitariums  Is  to  enable 
patients  to  remain  in  an  atmosphere  permeated  with 
ozone  until  relief  is  afforded.  Ozone  is  produced 
by  the  electrical  process.  The  plan  is  to  organize 
a  parent  company  in  Cleveland  and,  after  demon- 
strating the  success  of  the  treatment  in  the  first 
sanitarium  there,  establish  others  throughout  the 
country.  


The  People's  Light  and  Power  company  of  Read- 
ing, Pa.,  has  been  organized  by  James  K.  Getz,  Al- 
fred Gunkel.  Ellsworth  Leinbach.  Milford  N.  Ritter. 
Frederick  M.  Yeager,  Frank  Brobst,  A.  L.  Roth, 
Daniel  J.  Driscoll  and  Albert  Webber,  who  have 
applied  for  a  charter  to  do  an  electric-lighting  and 
heating  business. 


Problems   of    Electrical    Power   Trans- 
mission. 

By  William  Gilbert  Irwin. 

The  economic  storage,  transmission  and  utiliza- 
tion of  waterpower  for  the  modern  purposes  of  in- 
dustry by  electrical  methods  as  now  conducted  at 
Niagara  Falls  and  throughout  the  western  states 
and  in  foreign  countries  have  rightly  aroused  an 
interest  in  the  processes  of  this  interesting  latter- 
day  development  of  power  and  transmission.  The 
problem  to  be  solved  in  the  electrical  transmission 
of  waterpower  over  long  distances  lies  more  in  the 
invention  or  discovery  of  cheaper  apparatus  for  its 
transmission  than  in  obtaining  higher  pressure,  for 
under  ordinary  conditions  the  cost  of  equipment  is 
of  greater  consequence  than  the  limits  of  practical 
voltage.  In  the  wholesale  transmission  of  water- 
power  energy  over  long  distances  the  vital  question 
is  the  delivery  of  such  energy  at  the  points  of  utili- 
zation at  a  saving  over  the  cost  of  producing  similar 
energy  from  coal  at  those  points,  so  as  to  enable 
it  to  compete  with  the  steam  or  gas  engine.  Under 
ordinary  conditions  the  cost  of,  and  losses  in,  the 
electrical  machinery  necessary  for  the  extended 
transmission  of  electrical  power  are  such  as  to  more 
than  offset  the  difference  in  favor  of  cheap  water- 
power,  when  compared  with  power  generated  from 
coal  when  ordinary  prices  for  this  fuel  prevail. 
However,  it  must  be  bopne  in  mind  that  the  trans- 
mission of  power  on  a  large  scale  to  large  cities  or 
great  manufacturing  establishments  is  widely  differ- 
ent from  supplying  small  and  scattered  consumers 
with  such  power,  since  these  latter  power  users  are 
not  in  a  position  for  producing  their  own  power 
at  an  economical  figure.  With  the  great  power 
users  the  mere  difference  in  cost  between  the  cost 
of  unit  energy  from  waterpower  and  the  cost  of  a 
similar  production  by  fuel  consumption  at  the  point 
of  use  determines  the  matter.  In  spite  of  the  fact 
that  the  power  of  falling  water  is  easily  utilized,  it 
is  true  that  a  great  many  of  the  best  waterpowers 
in  this  country  have  been  developed  at  a  large  in- 
vestment of  capital  upon  which  the  power  developed 
brings   but   a  small   return. 

Some  figures  of  past  experiences  in  this  direction 
may  be  of  interest  at  this  time.  Assuming  90  per 
cent,  each  for  dynamos  and  motors,  95  per  cent,  each 
for  two  sets  of  transformers  and  85  per  cent,  for  line 
efficiency,  we  would  have  a  combined  efficiency  of 
electrical  transmission  equipment  of  62  per  cent., 
and,  assuming  that  $15  would  be  the  actual  annual 
cost  per  horsepower  per  year,  the  cost  at  the  point 
of  utilization  would  be  $24.19.  At  present  the  cost 
of  electrical  transmission  equipment  is  $86.15  P^i" 
horsepower  of  delivery  capacity  at  the  point  of 
utilization,  at  the  price  of  $25  per  horsepower  ca- 
pacity of  dynamos  and  motors  and  $10  per  horse- 
power for  transformers,  the  total  dynamo  capacity 
being  2.45  and  transformer  2.49  times  the  power 
delivered  or  capable  of  delivery.  If  we  allow  $60 
per  brake  horsepower  for  the  machinery  of  a  steam- 
power  plant  at  the  point  of  the  power  utilization,  an 
additional  expense  of  $26.15  per  delivered  horsepower 
would  be  entailed.  Assuming  that  the  annual  interest, 
depreciation,  repairs,  etc.,  would  be  equal  to  16  per 
cent,  of  this  additional  outlay,  we  would  have  an 
annual  cost  of  $28.37  per  horsepower  per  annum  for 
electrically  transmitted  power,  against  $11.25  for  a 
similar  plant  equipped  with  steam  power,  admitting 
the  assumption  that  the  same  labor  of  operation  and 
building  cost  for  the  two  stations  and  electric  trans- 
mission would  be  equal  to  that  of  a  steam  power 
capable   of   a  similar   power. 

The  con-ibined  efficiency  of  the  modern  electrical 
transmission  power  plant  of  to-day,  omitting  the 
consideration  of  line  loss,  is  about  y;^  per  cent.,  so 
that  for  each  horsepower  delivered  by  the  motor 
1.37  horsepower  must  be  supplied  to  the  dynamo. 
Giving  the  motor  the  capacity  of  i,  step-down  trans- 
former I  H-  0.9.  step-up  transformer  i.ii  -h  0.95  and 
dynamo  1.16  ~-  0.9,  it  will  be  readily  seen  that  the 
cost  of  electrical  equipment  is  i  +  i-22  times  $25. 
and  transformers,  l.il  -{-  1. 16  times  $10,  which  would 
give  a  total  cost  of  $78.20  for  each  horsepower  per 
annum  delivered,  to  which  an  addition  of  16  per 
cent,  must  be  added  for  taxes,  repairs,  depreciation, 
etc.  The  cost  of  coal,  according  to  the  best  steam- 
engiro  practice  now  in  vogue,  at  $3  per  ton  does  not 
exceed  $12  per  annum  for  each  horsepower  deliv- 
ered, and  in  gas  engine  practice  there  would  be  a  fur- 
ther economy.  These  figures  are  applicable  wherever 
economic  fuel  is  available,  which  leaves  the  infer- 
ence that  many  -'niprovemgnts  in  equipment  and  man- 
ner of  electric:il  power  transmission  must  neces- 
sarily follow  r.efore  this  form  of  energy  can  compete 
with  steam  power  for  all  the  purposes  of  modern 
industry. 


association,  and  he  will  be  glad  to  furnish  any  in- 
formation desired  in  regard  to  the  proposed  national 
organization. 


National  Contractors'  Association  Pro- 
posed. 

The  United  Electrical  Contractors'  association  of 
New  York  state,  which  was  organized  in  August, 
1899,  for  the  protection  of  the  mutual  interest  of  the 
members  and  the  promotion  of  a  more  cordial  feeling 
in  the  contracting  trade,  has  issued  a  call  for  a  meet- 
ing at  the  Builders'  Exchange  building  in  Buffalo, 
N.  Y.,  on  July  17th.  for  the  purpose  of  forming  a 
national  electrical  contractors'  association.  The  New 
York  association  includes  the  larger  contractors  in 
all  the  cities  of  the  state  and  has  proved  itself  a 
benefit  to  all  the  members.  W.  H.  Morton,  31 
Catharine  street,  Utica,   N.   Y.,   is  secretary   of  the 


Mars  and  the  Earth. 

[From  the  Monthly  Weather  Review.] 

On  December  i6th  Professor  Pickering,  of  the 
Harvard  College  Astronomical  Observatory,  received 
from  his  assistant  at  the  Lowell  Observatory  at 
Flagstaff,  in  Arizona,  a  telegram  saying  that  a  shaft 
of  light  had  been  seen  to  project  from  the  planet 
Mars,  lasting  70  minutes.  Whenever  anything  re- 
markable is  observed  in  the  heavens  the  facts  are 
at  once  telegraphed  to  all  interested  astronomers  in 
order  that  they  may  concentrate  attention  upon  the 
subject,  and  add  as  much  as  possible  to  our  knowl- 
edge before  the  fleeting  phenomenon  has  vanished. 
This  was  done  in  the  present  case,  telegrams  being 
sent  to  astronomers  in  both  Europe  and  America. 
The  Lowell  observatory  gives  especial  attention  to 
the  planet  Mars,  and  has  already  published  a  mag- 
nificent volume  showing  the  apparent  changes  that 
occasionally  occur. 

This  simple  announcement  of  an  observed  fact  has 
come  back  to  America  as  a  news  item  scarcely  rec- 
ognizable, viz.,  that  Professor  Pickering  has  been 
in  communication  with  the  planet  Mars.  This  story 
has  brought  out  from  Tesla  the  statement  that  he 
also  has  observed  on  his  telegraph  wires  electrical 
oscillations  that  may  have  come  from  Mars  or  some 
other  planet,  though  he  does  not  give  us  any  data 
by  which  to  judge  of  the  rationality  of  this  conclu- 
sion. Following  him,  Mr.  William  A.  Eddy  of  New 
York  announces  that  ever  since  1890,  or  whenever 
he  flew  his  kites  by  means  of  metal  wire,  he  was 
liable  to  receive  electric  currents  that  must  have  come 
from  some  planetary  region,  or,  possibly,  the  sun,  or 
the  upper  atmosphere. 

Following  upon  these  newspaper  paragraphs,  an 
occasional  correspondent  inquires,  first,  as  to  their 
authenticity,  and  next  as  to  their  relation  with 
meteorology. 

We  think  we  have  said  enough  to  show  that  the 
original  observation  published  by  Professor  Pick- 
ering is  reliable.  We  believe  the  other  observations 
by  Tesla  and  Eddy  are  probably  explicable  as  the 
result  of  the  ordinary  irregularities  in  terrestrial 
magnetism,  and  do  not  necessarily  place  us  in  con- 
nection with  planetary  bodies.  Finally,  we  agree  with 
our  colleague,  Mr.  Talman  (and  others  who  have 
written  on  the  subject  for  a  century  past),  as  to 
the  extreme  improbability  of  there  being  anyone  alive 
on  any  of  the  planets  with  whom  we  could  have 
intelligent  exchange  of  ideas,  even  if  optical  or 
electrical  signals  could  be   sent  and  received. 

Recent  studies  by  means  of  liquid  air  have  shown 
that  the  earth's  atmosphere  is  undoubtedly  constantly 
giving  to  and  taking  from  interplanetary  space  a 
little  of  the  more  volatile  gases,  hydrogen,  helium, 
neon,  argon,  xenon  and  krypton — we  might  thus 
occasionaly  interchange  a  molecule  or  two  with 
Mars  or  Jupiter — but  these  interesting  possibilities 
should  not  be  heralded  as  the  meteorology  of  the 
future.  Meteorologists  are  not  studying  these  finer 
but  the  ordinary  grosser  phenomena  of  the  earth's 
atmosphere. 

At  the  present  time  there  is  absolutely  no  evidence 
that  the  moon  or  planets  have  any  appreciable  in- 
fluence on  the  earth,  except  the  well-known  ocean* 
tides  and  the  astronomical  perturbations  due  to  their 
gravitational  attraction.  Of  course,  they  give  us  r\ 
little  light  in  the  nighttime,  but  that  would  scarcely 
be  spoken  of  as  a  powerful  influence. 


London  Metropolitan  Railway  Contract. 

The  Chicago  Inter  Ocean  published  this  special 
cable  dispatch  on  March  7th :  "The  District  Un- 
derground railway  has  adopted  the  Sprague  multiple- 
unit  system  of  traction."  Inasmuch  as  the  Inter 
Ocean  is  controlled  by  Mr.  C.  T.  Yerkes,  who  is 
himself  largely  interested  in  London  traction  enter- 
prises, the  dispatch  attracted  attention.  However,  in 
answer  to  a  telegraphic  inquiry  from  the  Western 
Electrician,  the  Sprague  Electric  company  wrote, 
under  date  of  March  8th,  that  "up  to  the  present 
time"  it  had  not  received  the  London  Metropolitan 
contract. 

According  to  the  London  correspondent  of  the 
Chicago  Record,  Charles  T.  Yerkes  has  arranged 
to  secure  a  controlling  interest  in  the  Metropolitan 
District  Railway  company,  at  a  price  not  far  from 
$9,750,000.  It  is  stated  that  this  is  nearly  all  Ameri- 
can capital,  and  that  the  line  is  the  key  to  the  whole 
traction  situation  in  London,  as  almost  every  other 
road  in  the  city  is  tributary  to  it.  The  District 
route  will  afford  Mr.  Yerkes  a  great  trunk  system, 
piercing  the  heart  of  London  from  east  to  west.  Its 
eastern  terminus  will  be  at  Whitechapel,  its  western 
at  Harrow.  At  Charing  Cross,  the  geographical 
center  of  the  metropolis,  a  junction  will  be  effected 
with  the  Hampstead  line,  affording  a  branch  outlet 
eight  miles  long  to  the  northwest,  with  surface  road 
and  underground  extensions. 


Twenty  of  the  leading  business  men  of  Kokomo. 
Ind.,  have  organized  an  independent  electric-light 
company,  and  will  at  once  begin  the  erection  of  a 
new  plant. 


Proposed  Philippine  Tariff. 

A  new  InrilT  bill  for  the  Philippine  Islands  has 
been  forwarded  to  the  secretary  of  war  by  the  Philip- 
pine commission  for  publication  in  the  United  States. 
The  bill  is  a  radical  revision  of  the  draft  made  public 
about  two  months  a^o.  After  the  measure  has  been 
examined  by  manufacturers,  exporters  and  others 
interested,  it  will  be  returned  to  Manila  about  April 
15th.  with  such  amcndements  as  have  been  approved 
by  the  War  Department.  Of  the  articles  and  ma- 
terials scheduled,  the  following  are  of  interest  to 
llie  electrical  industry: 

Copper  wire,  galvanized  or  not.  1  mm.  or  more  in  diameter, 

net  weight,  100  kg S  4.00 

Copper  wire,  galvanized  or  not,  less  than  I  mm.  in  diame- 
ter, net  weight,  100  kg 5.00 

Copper  wire,  galvanized  or  not,  gilt,  silvered  or  nickeled, 

net  weight,  kilogram 35 

Copper  wire,  covered  with  tissues  not  elsewhere  provided 
for.  or  with  insulatingmaterials,  cables  for  conducting 
electricity  over  public  thoroughfares,  net  weight,  100  kg,     5.00 

Marine  engines  and   steam  pumps;  hydraulic,  petroleum. 

gasand  hot  or  compressed-air  motors,  net  weight,  too  kg.     1.50 

Boilers,  sheet-iron,  gross  weight,  100  kg 50 

Boilers,  other,  gross  weight.  Ill  kg 75 

Apparatus  and  appliances  (not machinery)  forelectriclight- 
ing  and  power: 

a.  Switches,  cut-outs,  lamp   sockets,  shade  holders,  ro- 

settes, plugs,  brushes  of  copper  and  carbon,  wet  and 
dry  batteries  complete,  tapes  and  compounds  for 
winding  wires,  testing  sets,  testing  bells  for  current, 
arc  lamps  and  Bttings  for  same,  fuse  boxes,  insulating 
coils,  and  all  insulating  materials  not  elsewhere  pro- 
vided for,  net  weight,  100  kg 3,00 

b.  Galvanometers,  amperemeters,  voltmeters,  net  weight, 

too  kg 25.00 

Only  articles  used  exclusively  in  the  generation  and  distri- 
bution of  electric  currents  for  light  or  power  shall   be 
classed  under  this  number. 
Storage  batteries  for  lighting  or  power,  net  weight,  100  kg. .  25.00 
Dynamos,  generators,  exciters  and  all  other  machinery  for 
the  generation  of  electricity  for  lighting  or  for  power,  also 

transformers,  net  weight,  100  kg 5.00 

Automobiles  for  passengers,  each 60.00 

Automobiles  for  merchandise,  each 60,00 

Tramway  carriages  of  all  kinds,  each 45.00 

Submarine  telegraph  cables Free 


Commercial  Cable  Company. 

The  report  of  the  board  of  directors  of  the  Com- 
mercial Cable  company  of  New  York  for  the  year 
ended  December  31,  igoo,  was  presented  at  the  an- 
nual meeting  of  the  shareholders  on  March  4th. 
The  gross  earnings  from  cables  and  net  earnings  from 
land  lines  during  1900  were  $3,696,150.87,  the  net 
traffic  earnings  having  increased  to  the  extent  of 
$339,946.65  over  the  previous  year.  The  expendi- 
tures during  the  year  were  $1,012,765.33.  Out  of  the 
balance  to  the  credit  of  the  revenue  account  there 
has  been  set  aside  $350,000  as  an  addition  to  the 
reserve  fund  and  also  an  amount  of  $150,000  to  the 
fund  for  insurance  of  stations,  apparatus  and  repair 
steamer.  The  reserve  fund  now  amounts  to  $3,947,- 
232.97  and  the  insurance  fund  to  $519,409.60.  After 
providing  for  all  operating  expenses  and  reserves, 
the  balance  of  the  net  revenue,  including  the  amount 
brought  forward  from  the  previous  year,  amounted 
to  $2,007,730.18,  out  of  which  were  paid  interest 
amounting  to  $720,000  and  dividends  and  bonus 
on  the  capital  stock  of  $1,066,664,  leaving  a  balance 
of  $221,066.18.  On  December  4,  1899.  the  share 
capital  stock  of  the  company  was  increased  from 
$10,000,000  to  $15,000,000,  and  of  the  increase  $3,333,- 
300  has  been  issued  at  par.  An  additional  cable 
has  been  laid  between  New  York  and  Canso,  N.  S.. 
and  a  cable  has  also  been  laid  between  the  latter 
place  and  Fayal,  Azores  Islands.  The  company  has 
entered  into  traffic  arrangements  with  the  Deutsch- 
.\tlanlische  Telegraphen  Gesellschaft,  which  will  be 
of  mutual  benefit.  There  has  been  added  to  ths 
company's  land-line  system  482  miles  of  poles,  12.- 
693  miles  of  wire  and  62  new  ofifices.  The  report  is 
signed  by  John  W.  Mackay,  president  of  the  com- 
pany. ^^____^^____ 

IVIetropoiitan  Elevated  Extensions. 

The  Metropolitan  West  Side  Elevated  Railway 
company  of  Chicago  has  issued  a  letter  to  holders  of 
the  common-stock  trust  certificates  of  the  road  ask- 
ing authority  for  the  voting  trustees  to  vote  in  favor 
of  the  proposed  bond  issue  at  the  meeting  of  the 
stockholders  on  April  8th.  The  letter  says  the  ex- 
tensions proposed  now  will  cost,  approximately,  $T,- 
400,000  and  the  stockholders  will  be  asked  to  author- 
ize a  bond  issue  of  $2,000,000  or  more.  The  letter,  in 
part,  is  as  follows :  "The  extension  of  the  Garfield 
Park  line  to  West  Fifty-second  avenue  is  for  the 
purpose  of  constructing  an  incline  to  reach  the  grade 
of  surface  tracks  at  that  point  where  traffic  may 
be  conveniently  interchanged  with  interurban  roads. 
The  railroad  of  your  company  has  been  in  operation 
a  sufficient  length  of  time  to  justify  the  assertion 
that,  to  make  the  common  stock  dividend-paying 
within  a  reasonable  time,  it  is  necessary  that  the 
traffic  of  the  road  should  be  increased.  It  has  shown 
a  healthy  growth,  but  it  is  believed  that  a  system  of 
feeders  in  the  way  of  extensions  will  greatly  acceler- 
ate such  growth  and  hasten  the  time  when  the  com- 
mon stock  shall  receive  dividends.  It  is  almost 
impossible  for  outlying  electric  railroads  to  obtain 
permission  to  enter  the  city  limits,  and  the  nearer 
your  railroad  can  approach  to  those  lines  the  more 
certain  it  is  of  reaching  the  vast  volume  of  outside 
traffic  brought  in  by  interurban  electric  railroads 
which  are  being  built  in  all  directions." 


WESTERN    ELECTRICIAN 
CORRESPONDENCE. 

New  Yorl<  Notes. 

New  York,  March  9. — Work  has  been  begun  uu 
the  City  Hall  loop  of  the  rapid-transit  tunnel.  The 
plans  have  been  clianged  from  those  originally  made, 
and  as  it  has  not  yet  been  decided  definitely  Whether 
or  not  the  Brooklyn  tunnel  trains  will  run  through 
on  the  Manhattan  line  or  transfer  their  passen- 
gers, it  is  possible  that  further  modifications  in 
the  loop  terminal  may  be  necessary.  The  route  of 
the  Brooklyn  tunnel,  as  decided  upon,  seems  to 
meet  general  approval  excepting  in  the  case  of  one 
Railroad  company  is  chiefly  interested  in  the  road 
Brooklyn  alderman,  who  thinks  that  the  Long  Island 
as  planned,  as  it  will  run  to  the  Flatbush  avenue 
terminal  of  the  Long  Island  railroad.  President 
Alexander  E.  Orr,  of  the  Rapid  Transit  Com- 
mission, however,  states  that  no  railroad  com- 
pany has  appeared  before  the  board,  and  that  the 
latter  has  acted  solely  in  the  interest  of  the  public 
in  trying  to  relieve  the  congestion  in  Fulton  street. 
Mr.  Orr  said  that  the  tunnel  might  be  completed 
by  January  i,  1904. 

The  Rapid  Transit  Commissioners  have  appointed 
Dr.  Louis  Duncan  and  Dr.  Cary  T.  Hutchinson  as 
electrical  experts  to  assist  Chief  Engineer  Parsons. 
The  compensation  of  the  commissioners  for  1900 
has  been  fixed  at  $5,000  each  by  the  Supreme  Court. 

Two  test  cases  are  about  to  be  brought  to  de- 
termine whether  the  City  Department  of  Taxes  and 
Assessments  has  the  right  to  fix  the  value  of  fran- 
chises held  by  New  York  city  corporations,  inde- 
pendently of  the  State  Board  of  Tax  Commissioners, 
in  assessing  the  capital  and  surplus  of  these  cor- 
porations. President  Feitner  of  the  city  depart- 
ment fixed  on  a  value  of  the  franchise  of  the  Met- 
ropolitan Street  Railway  company  and  included  this 
amount  on  the  corporation  tax  books.  The  Metro- 
politan Street  Railway  company  contended  that  the 
local  officials  had  no  right  to  do  this,  and  that  their 
assessments  were  too  high.  The  company  obtained 
a  writ  of  certiorari  and  the  matter  will  now  be 
fought  out  in  the  courts. 

The  Postal  District  Messenger  company,  with  a 
capital  of  $10,000,  has  been  incorporated  in  New 
Jersey  by  W.  H.  Baker  and  John  O.  Stevens,  re- 
spectively vice-president  and  secretary  of  the  Postal 
Telegraph-cable  company,  and  Charles  P.  Brush. 
The  articles  provide  that  the  business  of  the  con- 
cern may  be  conducted  in  every  state,  territory  and 
colony  of  the  United  States.  The  company  is  in- 
corporated to  include  the  business  of  a  common  car- 
rier and  construct  telegraph  and  telephone  lines. 
An  officer  of  the  Postal  Telegraph-cable  company 
said  that  the  organization  of  the  new  concern  was 
simply  a  matter  of  legal  expediency,  and  that  it 
would  be  to  the  Postal  company  what  the  American 
District  Messenger  company  is  to  the  Western 
Union. 

The  strike  wdiich  was  threatened  among  the  bridge 
employes  as  a  result  of  the  withdrawal  of  passes  by 
the  Brooklyn  Rapid  Transit  company  was  not  called, 
and  the  employes  have  been  informed  that  they  will  be 
allowed  to  wear  badges  which  will  entitle  them  to 
free  passage.  In  defense  of  the  action  of  the  com- 
pany in  abolishing  free  passes  President  Rossiter 
said  that  the  privilege  had  been  abused. 

The  Chamber  of  Commerce  has  appointed  a  com- 
mittee of  three  to  investigate  the  overcrowding  of 
the  City  Hall  terminal  of  the  Third  avenue  line,  and 
the  officials  of  the  Manhattan  Elevated  and  Brooklyn 
Rapid  Transit  systems  have  promised  their  co- 
operation, even  to  the  extent  of  pledging  their  com- 
panies for  the  expense  of  engineering  experts,  if 
such  were  needed.  M.  L.  G. 


The  West  Nashville  Light  and  Power  company 
of  West  Nashville.  Tenn.,  has  been  chartered,  with 
$15,000  capital,  by  M.  G.  Cockrill,  L.  H.  Davis  and 
others. 


Canadian  Intelligence. 

Ottawa,  Ont.,  March  9. — The  Town  Council  of 
Thessalon,  Ont.,  has  decided  to  take  steps  to  in- 
stall an  electric-light  plant,  to  be  owned  and  op- 
erated by  the  town. 

The  Grand  Trunk  railway  has  under  considera- 
tion a  plan  to  run  electric  cars  of  its  own  over  the 
Victoria  bridge,  across  the  St.  Lawrence,  at  Mon- 
treal. The  cars  will  connect  with  electric  lines  on 
both  sides  of  the  river. 

It  is  reported  that  arrangements  are  nearly  com- 
pleted for  securing  electric  power  for  the  city  of 
Toronto,  Ont..  from  Niagara  Falls,  by  the  end  of 
the  coming  summer,  at  a  great  reduction  in  the 
present  cost  of  power.  Preliminaries  for  the  pro- 
duction and  delivery  in  Toronto  have  been  worked 
out. 

Messrs.  Henry  W.  Garth,  L.  J.  Tarte,  J.  Q.  A.  La- 
forest.  E.  S.  Manny  and  J.  A.  Thivierge,  all  of  Mon- 
treal. Que.,  arc  seeking  incorporation  from  the  Do- 
minion Parliament  as  the  Laval  Electric  Power  com- 
pany, with  a  capital  of  $100,000.  The  object  of  the  new 
company  is  to  supply  electric  power,  light  and  heat. 
The  power  house  is  to  be  located  on  Riviere  de 
Prairie,  where  10,000  horsepower  can  be  readily  de- 
veloped at  small  cost.  The  expectation  of  the  pro- 
moters is  that  their  company  will  furnish  light  for 
all  the  villages  along  the  north  shore  in  that  neigh- 
borhood, and  ultimately  they  expect  to  reach  and 
do  business  in  Montreal, 

The  success  which  has  attended  the  experiment 
made  by  the  city  of  Winnipeg,  Man.,  in  operating 
its  own  electric  plant,  is  put  forward  in  this  coun- 
try as  a  signal  victory  for  municipal  ownership 
and  operation  of  public  utilities.    On  February  17, 
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1900,  Winnipeg  inaugurated  a  municipal  system  of 
electric  street  lighting,  and  also  the  lighting  of  all 
civic  buildings.  The  result  has  proven  more  sat- 
isfactory than  its  most  ardent  advocates  predicted. 
According  to  a  report  presented  by  Commissioner 
Stuart,  the  cost  to  the  city  per  light  per  night  has 
been  less  than  I9'^  cents.  The  year  preceding  the 
cost  was  45  cents.  In  addition  to  the  reduction  in 
the  cost,  the  light  furnished  has  been  very  greatly 
improved. 

Mr.  J.  B.  Charleson,  who  is  superintending  for 
the  Dominion  government  the  construction  of  the 
all-Canadian  telegraph  line  to  the  Yukon  district, 
has  arrived  in  Vancouver,  B.  C,  with  his  party,  and 
will  start  at  once  to  exploit  a  route  for  100  miles 
of  telegraph  between  Fort  Simpson  and  Hazleton. 
The  line  is  regarded  as  of  the  greatest  importance 
as  It  will  place  the  large  fleet  of  northern  vessels, 
passmg  Fort  Simpson,  in  telegraphic  communication 
with  the  outside  world,  as  well  as  all  the  northern 
canneries  and  wrecks  and  casualties  will  thus  be 
reported  promptly.  This  line,  the  branch  lines  in 
the  Omineca  district,  between  Eraser  Lake  and 
Manson  Creek,  and  in  Cariboo,  also  that  between 
150  Mile  House  and  Quesnelle,  and  the  35  miles 
of  the  all-Canadian  main  line,  now  unfinished,  will 
be  under  construction  at  the  same  time,  and  all  will 
be  completed  during  the  coming  summer. 

Lake  Erie  ports,  on  both  sides  of  the  interna- 
tional boundary,  are  threatened  with  less  through 
damage  by  the  lowering  of  the  level  of  the  lake,  the 
Niagara  River  drawing  off  great  quantities  of  water 
to  furnish  electric  energy.  At  the  recent  meeting 
of  the  Ontario  Surveyors'  association  the  matter  was 
discussed  and  remedial  measures  considered.  It 
Has  shown  that  the  supply  was  drawn  from  the 
great  lakes,  over  an  area  of  150,000  square  miles,  to 
provide  electric  power.  It  is  suggested  that  the 
capacity  of  the  Niagara  River  be  increased  by 
widening  and  deepening  its  bed  for  certain  dis- 
tances, or  by  raising  the  water  in  the  lake  above 
the  river  level.  A  dam  at  Black  Rock  harbor,  near 
Buffalo,  and  a  channel  are  proposed,  the  dam  to  have 
a  total  length  of  2.810  feet,  with  a  suitable  channel, 
the  cost  of  the  channel  to  be  $1,600,000  antl  the 
cost  of  the  dam  $800,000.  During  the  discussion  it 
was  shown  that,  by  damming  in  this  manner,  the 
level  of  Lake  Ontario  would  be  lowered,  which 
would  involve  much  expense  in  deepening  the  har- 
bors of  the  cities  along  its  shores.  A.  'V.  W. 


Northiwestern  Notations. 

Minneapolis,  March  g.— A  Pennsylvania  electric- 
railroad  company  has  looked  over  the  ground  be- 
tween Cassville  and  Bloomington,  Wis.,  with  a  view 
to  constructing  a  trolley  system. 

Chicago  capitalists  are  said  to  favor  the  projected 
electric  railway  from  Keokuk,  Iowa,  to  Peoria,  III. 

The  street-railway  company  of  Fort  Dodge,  Iowa, 
will  extend  a  car  line  to  Driving  Park. 

The  council  of  Waterloo,  Iowa,  has  passed  an 
amended  ordinance  for  the  electric-lighting  comp.any. 

Professor  Springer,  of  the  electrical  department 
of  the  University  of  Minnesota,  has  been  conduct- 
ing a  series  of  experiments  at  the  courthouse  in 
Minneapolis,  with  a  device  of  his  own  invention,  to 
determine  the  power  and  speed  of  the  electric  ele- 
vators in  the  building. 

The  Gas  and  Electric  company  of  Aberdeen,  S.  D., 
has  been  sold  by  J.  S.  Bartholomew  of  Grand  Forks, 
N.  D.,  to  Howard  &  Hedger  of  Aberdeen.  The 
system  v/ill  be   extended  and   improved. 

New  York  capitalists  have  made  a  proposition  to 
the  Wisconsin  Valley  Advancement  association  to 
construct  an  electric  railway  through  the  valley 
from  Nekoosa  to  Eagle  River. 

The  Electric  Railway  company  of  Oskaloosa, 
Iowa,  is  preparing  to^  expend  $225,000  in  the  con- 
struction of  an  electric-railway  system. 

An  electric-light  plant  will  be  installed  at  the 
Institute  for  the  Feeble  Minded  in  Redfield,  S.  D. 

An  electric-light  plant  is  projected  for  Wilton, 
Wis. 

The  Northern  Electrical  Manufacturing  company 
of  Madison,  Wis.,  has  filed  amended  articles  of  in- 
corporation, increasing  its   capital   stock   from  $50,- 

000  to  $500,000, 

E.  L,  Stilson  plans  to  put  in  an  electric-lighting 
system  at  Corwith,  Iowa. 

A  combination  is  proposed  at  Eau  Claire.  Wis., 
of  the  Chippewa  Valley  Electric  Railway  company, 

1  lie  Eau  Claire  Light  and  Power  company,  the  Eau 
Claire  Gaslight  company  and  the  Chippewa  Falls 
^Vaterworks  and  Lighting  company. 

The  street-railway  company  in  St.  Paul  has 
changed  the  motors  on  the  cars  of  the  Selby  Avenue 
line  from  two  of  50  horsepower  to  four  of  25  horse- 
power each.  The  result  is  the  cars  start  more 
quickly.  _  The  change  makes  all  wheels  driving 
wheels,  instead  of  having  two  dead  axles  on  each 
car. 

The  Hutchinson  (Man.)  Lighting  company  has 
lowered  its  minimum  lighting  rate  from  $1  a  month 
to  50  cents  during  the  summer  months  and  $1  a 
month  for  the  remaining  months. 

The  Beloit,  Delavan  Lake  and  Janesvill^  Electric 
Rnilwav  company  has  been  incorporated  at  Janes- 
ville.  Wis,,  to  build  a  line  to  Rockford,  111.  The 
capital  slock  is  $100,000.  Beloit  refuses  a  franchise. 
Tn  the  event  of  the  city  refusing  to  permit  the  line, 
the  company  will  run  around  that  city. 

The   Seattle  Electric  company  of  Seattle,  Wash., 
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will   build   its    Green  Lake   line  through   Woodland 
Park. 

Work  has  been  begun  at  Everett,  Wash.,  extending 
the   street-railway    line.  R. 


Southern  Developments. 

Charlotte,  N.  C,  March  9.— The  Norfolk  Rail- 
way and  Light  company  has  been  granted  a  fran- 
chise to  operate  an  electric  line  in  Berkley,  Va. 
The  Berkley  Street  Railway  company  was  also  an 
applicant    for    franchise    privileges. 

A  power  plant  is  being  constructed  at  Tallusee 
Shoals,  near  Athens,  Ga.,  from  which  it  is  proposed 
to  obtain  power  for  a  $300,000  cotton  mill  projected 
by  J.   R.    White,  W.   T.   Bryan  and  others. 

The  sum  of  $So,ooo  has  been  spent  upon  the  new 
electric  line  at  Selma,  Ala.,  purchased  last  August 
liy  Colonel  F.  M.  Abbott  for  Pennsylvania  capital- 
ists. The  entire  line  has  been  reconstructed  and  at 
an  early  date  work  will  be  started  upon  a  four-mile 
extension    to    a    suburban    park. 

The  citizens  of  Thomaston,  Ga.,  have  voted  in  fa- 
vor of  an  issue  of  $10,000  electric-light  bonds.  The 
bonds  will  be  sold  and  a  system  of  electric  lights 
established. 

The  electric-light  plant  at  Albany,  Ga.,  has  been 
damaged  by  fire  ,  to  the  extent  of  several  hundred 
dollars.  L. 

From  the  Buckeye  State. 

Columbus,  Ohio,  Alarch  9. — There  may  be  a 
through  electric-railway  line  from  Cleveland  to 
Pittsburg  before  very  long.  The  Chagrin  Falls 
company  will  extend  its  lines  to  Warren,  where  they 
will  connect  with  the  jMahoning  Valley  lines,  giving 
connection  east  to  Pittsburg.  The  Painesville  and 
Eastern  will  also  be  extended,  possibly  to  Erie,  Pa. 
The  Northern  Ohio  will  connect  Canton  and  Akron, 
and  a  company  was  incorporated  a  few  days  ago 
\yith  the  intention  of  connecting  Columbus  and 
Cleveland,  and  possibly  Cincinnati  and  Cleveland. 
The  Cincinnati  Traction  company  has  been  ne- 
gotiating with  the  owners  of  the  street  railway  at 
Hamilton  and  also  at  Dayton  to  purchase  the  roads 
outright.  The  Philadelphia  syndicate  controls  the 
Millcreek  Valley  road,  it  is  said,  and  desires  to 
secure  the  Hamilton  road  in  order  to  gain  an  en- 
trance to  the  town. 

The  funeral  of  Thomas  H.  McLean,  manager  of 
the  Toledo  Traction  company,  occurred  at  his  home 
in  Toledo  on  Saturday.  It  was  attended  by  many 
close  friends  in  Toledo  and  by  all  the  street-railway 
employes  who  could  be  present.  The  remains  were 
taken  to  Buffalo  for  interment.  The  physicians  have 
stated  that  Mr.  McLean's  death  was  due  to  pneu- 
monia.   His  successor  has  not  as  yet  been  chosen. 

The  commissioners  of  Portage  County  have  agreed 
to  grant  the  Northern  Ohio  Traction  company  a 
franchise  to  build  a  line  through  the  county  to 
Kent  and  Ravenna,  over  the  Lake  Brady  road.  The 
Portage  Lake  Traction  company  has  made  some 
changes  in  its  route,  and  now  announces  that  it  will 
build  a  line  from  Ilavenna  to  Kent.  It  is  said  the 
Little  Consolidated  road  of  Cleveland  is  behind  the 
Portage  Lake  Traction  company. 

The  United  Heat,  Light  and  Power  company  of 
Kentucky  has  been  formed  to  light  the  Kentucky 
towns  opposite  Cincinnati.  The  company  will  be 
capitalized  at  $1,500,000. 

McDonald  &:  Cress  are  promoting  a  traction  line 
from  Das^ton,  Ohio,  to  Richmond,  Ind.  They  have 
made  application  to  the  authorities  of  Richmond 
for  a  franchise.  It  is  said  that  James  Murdock 
of  Richmond  is  backing  the  scheme.  The  new  line 
will  probably  make  connection  with  the  Dayton 
and  Western. 

A  committee  of  citizens  of  Findlay,  appointed  at 
a  mass  meeting  a  few  days  ago,  has  indorsed  the 
Western  Ohio  Railroad  company  as  the  one  they 
should  support  in  its  endeavor  to  build  a  line  be- 
tween Findlay  and  Lima.  Two  companies  are  seek- 
ing a  franchise. 

The  Toledo,  Napoleon  and  Defiance  Railroad 
company  has  been  granted  a  franchise  by  the  Village 
Council  at  Maumee.  The  Toledo  and  Maumee  Val- 
ley company  has  asked  for  a  franchise  from  the 
center  of  town  to  the  southern  part,  so  that  it  may 
get  to  a  point  of  connection  with  the  proposed 
Toledo,  Waterville  and  Southern,  in  which  the 
same  people  are  interested,  but  the  people  show  a 
disposition  to  refuse  the  request  on  the  grounds 
that  the  old  road  has  not  been  lenient  enough  with 
them. 

Sandusky  and  Toledo  are  both  after  a  big  plant 
which  is  to  be  established  for  the  manufacture  of 
convertible  street-railway  cars.  H.  Romunder  of 
New  York  has  the  matter  in  charge  and  has  been 
looking  over  the  ground  at  both  places.  It  is  said 
that  he  has  orders  for  a  large  number  of  the  cars 
now  and  will,  of  necessity,  have  to  decide  upon 
some  location  soon. 

There  is  some  probability  that  the  Findlay  South- 
eastern Electric  Railway  company  will  connect  Co- 
lumbus and  Toledo  by  connecting  with  the  Toledo 
and  Bowling  Green,  and  with  the  proposed  exten- 
sion of  the  Columbus,  Worthington  and  Clinton- 
ville  at  Delaware.  There  is  a  small  stretch  of  road 
to  be  built  yet  to  connect  the  Findlay  street  railway 
and  the  Toledo  and  Bowling  Green,  but  this  will 
probably  be  built  this  summer. 

The  Cincinnati,  Milford  and  Hillsboro  Railway 
conjpany,  Hillsboro.  has  been  incorporated,  with  a 
capital  stock  of  $10,000.  The  incorporators  are  H. 
L.    Wiggins,   J.    B.    Worley,    M.    McKehan,    W.    F. 
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Roudebush,  G.  U.  Roudebush,  Joseph  Higgins,  Ed. 
L,  Warson  and  D.  W.  Murphy.  The  plan  is  to 
budd  a  Ime  from  Cincinnati  to  Hillsboro. 

The  town  of  Canal  Winchester  has  granted  a 
franchise  to  the  Columbus,  Winchester  and  Lan- 
caster Traction  company,  after  a  hard  fight,  and  the 
men  interested  say  they  expect  to  begin  work  by 
June   ist. 

The  Sandusky  and  Interurban  company  is  pur- 
chasing a  private  right-of-way  at  Berlin  Heights. 

The  Northern  Ohio  Traction  company  has  let  the 
contract  for  a  large  addition  to  its  power  house  at 
Akron. 

The  Newark  and  Granville  Electric  Railway  com- 
pany is  preparing  to  build  a  new  power  house  and 
car  barn  at  Newark.  New  engines  and  generators 
have  been  purchased. 

H.  W.  Wiswell  and  others  have  arranged  60  open 
a  factory  at  Niles  for  the  manufacture  of  lamps  and 
transformers. 

H.  C.  Hutchinson  has  been  promoted  from  gen- 
eral superintendent  of  the  Cincinnati  Edison  Electric 
company  to  the  position  of  assistant  general  manager. 

The  Sterling  Electrical  Manufacturing  company 
of  Cincinnati  has  been  incorporated,  with  a  capital 
stock  of  $15,000,  to  manufacture  electrical  appliances. 
The  incorporators  are  Thomas  McDougaJl,  T.  S. 
Williams,  W.  C.  Rippey,  Taylor  McDougall  and  John 
E.  Sheppard. 

The  City  Council  of  Circleville  has  granted  a  fran- 
chise to  the  Columbus  and  Southern  Railway  com- 
pany. 

The  officers  of  the  interurban  lines  reaching  Cleve- 
land have  purchased  land  on  Boliver  and  Eagle 
streets,  in  that  city,  as  a  site  on  which  to  erect  a 
union  station.  A  building  costing  about  $70,000  will 
be  erected. 

The  commissioners  of  Belmont  County  have 
granted  a  franchise  to  the  Ohio  Rapid  Transit  com- 
pany, which  will  build  a  line  into  Harrison  County. 

The  injunction  secured  by  the  Western  Union 
Telegraph  company  against  the  city  of  Toledo,  to 
prevent  its  interfering  with  the  stringing  of  wires 
for  a  messenger  service,  has  been  dissolved  by  the 
United  States  Circuit  Court  of  Appeals  and  the 
action  of  the  lower  courts  has  been  reversed.  The 
company  will  now  be  compelled  to  obtain  a  franchise 
from   the   lower  courts. 

T.  C.  Harnish,  formerly  sales  agent  of  the  General 
Electric  company  at  Cincinnati,  has  been  promoted 
to  the  office  of  assistant  first  vice-president,  with 
headquarters  in  New  York. 

The  Columbus,  Delaware  and  Northern  Traction 
company  of  Columbus  has  been  incorporated,  with 
a  nominal  capital  stock  of  $10,000,  to  build  a  line 
from  Columbus  to  Marion,  by  way  of  Mount  Ver- 
non and  Delaware.  James  M.  Loren,  a  well-known 
attorney,  O.  J.  Mitchell,  Herman  G.  Dennison,  James 
M.  Schooler  and  Lorenzo  M.  Baker  are  the  in- 
corporators, and  are  all  residents  of  Columbus. 
Should  this  road  be  completed  it  would  be  easy  to 
make  connections  over  various  lines  between  Cleve- 
land and  Cincinnati.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  March  II. — The  City  Council  of 
Anderson  has  reported  favorably  on  the  acceptance 
of  a  loan  of  $200,000  to  the  city  by  Indianapolis 
capitalists  to  enlarge  the  city  electric-light  plant 
and  for   other  necessary   improvements. 

Leading  business  men  and  capitalists  are  organiz- 
ing a  new  electric-light  company  at  Elkhart,  and  a 
petition  for  a  franchise  is  now  pending  before  the 
council.  It  is  said  that  the  council  will  grant  the 
contract  for  the  city  lighting  to  the  new  company. 
Business  men  and  manufacturers  employing  much 
light  and  power  assert  that  this  step  is  forced 
because  of  the  excessive  rates  charged  by  the  old 
company. 

An  electric-light  franchise  has  been  granted  to 
L.  K.  Davis  by  the  board  of  trustees  of  Greenwood. 
It  is  understood  that  the  plant  will  be  completed  by 
September  1st. 

James  DuShane,  representing  the  St.  Joseph  Hy- 
draulic company,  is  closing  up  the  purchase  of  land 
that  will  be  submerged  by  the  building  of  a  dam 
21  feet  high  to  create  power  for  an  electric  power 
and  light  station  to  be  erected  at  Needham.  The 
electricity  will  be  utilized  at  South  Bend,  Misha- 
waka,  Elkhart  and  in  the  surrounding  country. 

The  new  $10,000  municipal  electric-light  plant  was 
put  into  operation  at  Thorntown  for  the  first  time 
during  the  last  week."  It  is  satisfactory  in  every 
way. 

A  franchise  has  been  awarded  to  E.  H.  Dugger 
and  J.  E.  Meredith  for  an  electric-light  and  power 
plant  at  Bloomfield,  the  plant  to  be  completed  by 
December  1st. 

Senator  Binkley  of  Richmond  succeeded  in  get- 
ting his  bill  through,  authorizing  incorporated  cities 
not  acting  under  special  charter  to  create  boards  of 
electric-light  commissioners,  but  not  in  time  to  pre- 
vent the  letting  of  a  contract  for  a  local  plant.  The 
commission,  however,  will  have  charge  of  the  new 
plant. 

The  election  of  George  F.  McCulloch  of  Muncie 
president  and  general  manager  of  the  Union  Trac- 
tion company  caused  the  belief  that  the  offices  of 
the  company  would  be  transferred  to  Muncie.  This 
will  not  be  done,  however,  as  Mr.  McCulloch's 
predecessor,  Charles  L.  Henry,  had  it  inserted  in 
the  articles  of  incorporation  that  the  head  offices 
should  remain  in  Anderson,  which  is  geographicall)' 
the  center  of  the  system,  containing  over  160  miles 
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of  electric  road.  Anderson  is  the  hub,  and  has  the 
$800,000  power  house— the  center,  in  fact,  of  the 
system. 

The  Muncie  Interurban  Railway  company  has  se- 
cured the  right-of-way  for  a  road  or  extension  from 
Muncie  to  Hartford  City  and  Redkey,  taking  in  a 
number  of  intermediate  towns.  It  is  said  this  line 
will  be  built  even  should  the  negotiations  between 
the  Union  Traction  company  and  the  Muncie  Inter- 
urban company  be  consummated,  by  which  the  latter 
will  become  a  part  of  the  former  great  system. 

Philip  Mater,  vice-president  of  the  Union  Trac- 
tion company,  announces  that  the  company  has  de- 
cided to  extend  the  line  from  Marion  to  Con- 
verse, 12  miles  west,  and  ultimately  to  Peru,  20 
miles  beyond.  The  Converse  link  will  be  the  first 
completed  and  put  in  operation  early  in  the  summer. 

A  railway  war  is  imminent  at  South  Bend  unless 
the  two  companies  holding  franchises  from  the  city 
reach  an  agreement.  Eastern  capitalists,  by  the  ex- 
penditure of  a  large  sum,  gave  the  city  a  .system 
equal  to  the  best  anywhere,  ran  a  line  to  Goshen, 
and  now  have  in  mind  to  build  to  St.  Joseph,  Mich., 
a  well-known  summer  resort.  Other  capitalists 
from  Michigan  built  a  line  from  South  Bend  to 
Laporte.  After  a  hard  struggle  in  council,  a  fran- 
chise was  granted  them,  but  not  until  after  they 
had  hooked  with  the  Indiana  people,  who  threaten 
under  the  rights  of  the  franchise,  to  build  lines  on 
every  street  m  the  city  if  necessary  to  protect  their 
rights  under  their  franchise.  The  Indiana  company 
bondholders  are  alarmed  over  the  situation,  and  the 
proposed   St.  Joseph   extension  is   threatened 

The  Indianapolis  and  Frankfort  Interurban  Elec- 
tric Railroad  company  (a  new  company)  has  asked 
the  commissioners  of  Clinton  County  for  the 
right-of-way  over  the  highways  of  that  county.  The 
company  is  composed  of  Indianapolis  men,  headed 
by  Senator  Joss,  and  is  backed  by  Eastern  capi- 
talists. The  plan  is  to  construct  a  trunk  line  con- 
necting Indianapolis  and  Frankfort,  and  later  to 
build  branches  reaching  Tipton,  Kokomo,  Delphi 
Logansport,  Lafayette  and  intermediate  towns. 

A.  D.  Ogborn  has  secured  a  franchise  throu^'li 
Newcastle  and  Spiceland  for  an  electric  line  from 
Newcastle  to  Kmghtstown,  where  it  will  meet  the 
extension  of  the  Greenfield  line. 

The  Union  Traction  company  is  about  to  establisl 
an  express  system  over  its   interurban  lines. 

The  Indianapolis  and  Lebanon  Traction  company 
has  filed  articles  of  incorporation,  with  a  capital 
stock  of  $400,000.  The  board  of  directors  is  headed 
by  William  Helfenberger.  The  road  will  extern) 
from  Indianapolis  to  Lebanon. 

Lee  Sohngen  and  T.  Jellison  of  Hamilton,  Ohio, 
were  in  Richmond  recently  in  the  interest  of  a 
new  line,  to  be  constructed  between  Hamilton  and 
Richmond. 

A  novel  claim  has  been  filed  against  the  Indian- 
apolis Street  Railway  company.  A  car  that  was  to 
carry  an  East  Michigan  street  resident  to  his  home 
was  20  minutes  late,  and  when  he  got  there  he 
found  his  kitchen  on  fire,  as  a  result  of  increased 
gas  pressure.  He  demands  $90,  contending  that 
if  the  car  had  been  on  time  he  would  have  arrived 
before  the  fire  started.  If  not  paid  suit  will  be 
brought. 

Hugh  J.  McGowan,  president  of  the  Indianapolis 
Street  Railway  company,  and  selected  for  a  similar 
position  with  the  Cincinnati  Traction  company,  has 
decided  to  reside  in  Indianapolis  and  divide  his 
time   between   the  two   cities. 

The  loading  and  unloading  of  freight  by  the 
interurban  lines  entering  Indianapolis  is  seriously 
interfering  with  traffic  on  several  of  the  principal 
streets.     New  rules  are  asked  for  by  the  merchants. 

The  Indiana  Appellate  Court  has  decided  that  a 
person  becomes  a  passenger  on  a  car  as  soon  as  he 
steps  upon  the  running  board  or  steps  of  the  car,  if 
he  has  signaled  the  car  from  a  stopping  point,  or 
its  speed  has  slackened.  Street  railways  are  re- 
quired to  give  passengers  ample  or  reasonable  time 
to  get  on  and  off,  and  when  one  enters  a  car  as  a 
passenger  it  is  the  duty  of  the  conductor  to  see 
that  he  is  in  a  place  of  safety  before  starting  the 
car. 

It  is  said  the  finest  electric  car  on  an  electric 
railway  in  the  United  States  will  appear  soon  on 
the  system  of  the  Union  Traction  company.  It  is 
built  according  to  an  original  design  by  Charles  L. 
Henry,  general  manager  of  the  company.  It  is  50 
feet  long,  with  exterior  finish  in  dark  olive  green 
and  interior  of  cherry  red.  The  entrance  will  be 
from  the  side  of  the  car  near  the  center.  There 
will  be  two  desks  and  one  compartment  and  a  small 
electrically  heated  range,  where  a  lunch  or  dinner 
may  be  prepared.  In  the  other  end  of  the  private 
car  will  be  a  sitting-room  with  chairs  and  couch. 
The  car  is  designed  for  the  use  of  General  Manager 
Henry  while  going  over  the  system,  and  may  also 
be  used  by  the  paymaster  semi-monthly  in  making 
his  rounds.  It  will  also  be  used  for  private  trolley 
parties. 

A  $350,000  electric  power  plant  will  be  erected  at 
the  corner  of  Pennsylvania  and  Maryland  streets, 
Indianapolis,   by  the   Schmidst    Brothers. 

The  Indianapolis  Board  of  Safety  is  considering 
the  proposition  to  give  the  Gamewell  Electric  Fire 
Alarm  company  $63,000  for  a  new  fire-alarm  system. 
There  are  other  bidders  now,  and  the  board  is  ad- 
A'ised  to  repair  the  present  system,  which  can  be 
done  for  a  quarter  of  the  sum  named. 

The  Parry  Manufacturing  company  of  Indian- 
apolis has  been  reincorporated  and  has  fixed  its  capi- 
tal   stock   at   $1,200,000.    The   state's   fee   for  filing 
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nas  $1,201.70.  The  company  will  manufacture  auto- 
mobiles in  connection  with  the  carriage  department. 
Almost  every  corporation  in  Indiana  depending  on 
a  franchise  has  been  stirred  to  a  fierce  fight  to  de- 
feat a  bill  in  the  Legislature  which  gives  any  citizen 
the  right,  by  quo  warranto  proceedings,  to  attack 
the  possessor  of  a  franchise  on  the  ground  that  the 
conditions  of  the  franchise  have  been  violated.  It 
is  intended  to  give  citizens  power  when  prosecuting 
attorneys  or  other  officials  are  careless.  The  tele- 
phone companies,  the  gas  companies  and  the  strcct- 
lailway  companies  are  jointly  lobbying  against  the 

The  bill  introduced  to  prevent  damages  by  elec- 
trolysis to  water  and  gas  pipes  has  been  reported 
unfavorably,  and  this  will  be  the  last  of  it  this 
session. 

The  automobile  owners  and  drivers  have  become 
io  numerous  and  careless  about  driving  their  ma- 
chines rapidly  over  the  streets  at  Indianapolis  that 
the  chief  of  police  has  suggested  that  the  council 
pass  a  special  ordinance  to  regulate  the  use  of  auto- 
mobiles and  punish  scorchers.  F. 


PERSONAL. 


Mr.  A.  Miller  Belfield,  heretofore  associated  with 
the  Chicago  patent-law  firm  of  Charles  A.  Brown  & 
Cragg,  has  been  admitted  to  partnership.  The  new 
firm  will  practice  under  the  name  of  Charles  A. 
Brown,  Cragg  &  Belfield. 

Dr.  M.  I.  Pupin  of  Columbia  University,  New 
York  city,  has  been  promoted  from  adjunct  pro- 
fessor of  mechanics  to  a  full  professorship  in  electro- 
mechanics,  the  position  having  been  created  espe- 
cially for  him  in  recognition  of  his  recent  work  in 
long-distance  telephony.  It  is  stated  that  Dr.  Pupin 
will  represent  Columbia  University  at  the  four- 
hundred-and-fiftieth  anniversary  of  the  University  of 
Glasgow  in  June. 

Mr.  Marconi  is  about  due  to  arrive  in  this  coun- 
try. He  sailed  on  the  Majestic  on  March  6th  for  New 
York  and  stated  that  he  was  coming  to  the  United 
States  mainly  on  private  business,  but  that  he  would 
meet  some  members  of  the  equipment  bureau  of  the 
navy  with  the  purpose  of  having  his  system  of 
space  telegraphy  examined.  He  expects  to  fit  up  a 
number  of  coast  stations  for  communication  with 
lightships,  and  hopes  to  make  trials  on  an  Ameri- 
can warship  as  well. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  proposed  for  Concord, 
N.   H. 

An  issue  of  $65,000  bonds  for  a  lighting  plant  is 
proposed  at  Mansfield,  Ohio. 

Citizens  of  Sabetha,  Kan.,  are  considering  the 
erection  of  a  $10,000  lighting  plant. 

The  people  of  Winchester,  Tenn.,  are  in  favor  of 
issuing  $30,000  five  per  cent,  electric-light-plant 
bonds. 

Between  December,  1887,  and  January  i,  1901,  the 
;ity  of  Chicago  expended  $2,786,112  on  its  electric 
street-lighting   plants. 

The  Canton  Light,  Heat  and  Power  company  of 
Canton,  Ohio,  has  increased  its  capital  stock  from 
$150,000  to  $225,000.  Extensive  improvements  are 
to  be  made  to  the  plant  to  increase  its  capacity  and 
efficiency. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, Pa.,  has  recently  closed  a  contract  with  the 
United  Electric  Light  and  Power  company  of  Bal- 
timore, Md.,  for  the  installation  of  a  battery  of 
Chloride  accumulators,  consisting  of  132  elements, 
having  a  capacity  of  1,200  ampere-hours,  and  with 
tanks  allowing  an  ultimate  increase  by  additional 
plates  to  a  capacity  of  2,100  ampere-hours.  The  bat- 
tery is  located  5,000  feet  from  the  power  house,  and 
is  to  be  operated  in  connection  with  two  boosters 
having  a  capacity  of  500  amperes  at  35  volts.  This 
battery  is  for  the  purpose  of  furnishing  light  and 
power  to  the  Continental  Trust  building  and  the 
Merchant  Bank  building.  The  current  is  furnished 
from  the  power  house  at  220  volts.  As  it  is  in- 
tended to  use  Iio-volt  lamps  and  220-volt  elevator 
motors,  a  third  wire  will  be  taken  from  the  center 
of  the  battery  to  form  the  neutral  of  a  220-volt, 
three-wire  system.  Two  constant-current  boosters 
will  be  used  on  the  outside  wires  for  regulating  the 
elevator  load. 


ELECTRIC  RAILWAYS. 

An  American  company  is  proposing  to  equip  the 
Manila  street  railw,iy  with  electric  power. 

The  Caro  and  Lake  Huron  Railway  company  has 
filed  articles  of  incorporation  at  Lansing,  Mich., 
with  $200,000  capital  stock. 

The  Union  Traction  company  of  Trenton,  N.  J., 
incorporated  recently  with  $1,000,000  capital  stock, 
has   increased   its   capitalization  to  $15,000,000. 

The  Lyons  and  Sodus  Bay  Railway  company  was 
incorporated  recently  at  Lyons,  N.  Y.,  with  a  capi- 
tal stock  of  $400,000.  The  directors  are  James  D. 
Bashford,  Calvin  Hotchkiss,  Charles  P.  Williams 
and  Daniel  Barton  of  Lyons ;  Sanger  W.  Case  of 
Sodus ;   Daniel  B.  Piatt,  Charles  Van  Voorhis,  Ira 


H.  Luddington  and  Stephen  G.  Hollister  of  Roches- 
ter, N.  Y. 

The  Lexington  Railway  company  of  Lexington, 
Ky.,  of  which  R.  Lancaster  Williams  is  president, 
will  increase  the  capacity  of  its  plant  and  extend 
iis  road. 

The  Chicago  commissioner  of  public  works  has 
proposed  a  plan  for  the  surface  lines  in  the  down- 
town district,  by  which  all  trolley  roads  would 
maiie  use  of  a  double-track  loop  under  the  present 
elevated  structure. 

The  Belleville  Traction  company  of  Belleville,  111., 
is  trying  to  obtain  franchises  for  a  system  of  roads 
between  Red  Bud,  111.,  and  St.  Louis.  The  work 
is  that  for  which  the  Mississippi  Valley  Traction 
company  obtained  franchises  some  time  ago,  but 
these  were  allowed  to  expire  and  the  roads  were 
not  built.  The  lines  are  proposed  in  anticipation  of 
the  traffic  expected  during  the  St.  Louis  Exposition. 

A  consular  report  states  that  a  concession  has 
been  granted  for  an  electric  road  about  five  miles 
in  length  near  Barcelona,  Spain.  The  cars  are  to 
be  drawn  by  accumulator  locomotives,  and  the  en- 
gines, accumulators  and  cars  are  still  to  be  con- 
tracted for.  The  chief  engineer  is  the  Marquis 
yVrmand  de  Bourbon  Neiison,  and  he  may  be  ad- 
dressed in  care  of  Messrs.  Corady  y  Cia.,  Boria,  i 
plaza  Angel,  Barcelona. 

It  is  reported  that  Benjamin  T.  Cable  has  secured 
an  option  on  the  Baker  Street  and  Waterloo  under- 
ground railway  in  London  for  Albert  L.  Johnson ;  it 
is  also  stated  that  the  latter's  brother,  Tom  L.  John- 
son of  Cleveland,  is  interested  in  the  deal,  which 
is  said  to  include  another  underground  line 
connecting  with  the  Waterloo  road.  Mr.  Cable  de- 
nied any  knowledge  of  a  proposed  merging  of  the 
Johnson  and  Yerkes  interests. 

A  decision  was  handed  down  in  the  United  States 
District  Court  at  Cleveland  recently  declaring  un- 
constitutional the  three-cent  street-car-fare  ordinance 
passed  by  the  City  Council  two  years  ago.  The 
court  maintained  that  the  ordinance  interfered  with 
existing  contracts.  The  Cincinnati  and  Cleveland 
Railroad  company  is  seeking  franchises  in  Cleveland, 
promising  to  sell  tickets  good  before  7  a.  m.  and 
between  6  and  7  p.  m.  at  the  rate  of  25  for  $1  and 
£0  for  $1.50,  I'ud  this  application  will  probably  be 
afl^ected  by  the   decision. 

The  Traction  and  Light  company,  with  an  au- 
thorized capital  of  $4,000,000,  has  been  incorporated 
at  Trenton,  N.  J.,  to  manufacture  light,  heat  and  fuel, 
to  do  a  transportation  business  in  New  Jersey  not 
requiring  condemnation  of  property,  and  to  con- 
struct and  operate  railroads  outside  of  that  state. 
The  stock  is  divided  into  $1,000,000  first  and  $1,000,- 
000  second  preferred,  each  with  four  per  cent,  non- 
cumulative  dividends,  and  $2,000,000  common.  The 
incorporators  are  Samuel  Thomas  and  Samuel  B. 
Lawrence,  New  York,  and  James  C.  Young,  Jersey 
City. 

The  success  of  the  experiments  conducted  by 
Thomas  W.  Fordyce,  with  electricity  as  motive 
power  for  canalboats,  has  resulted  in  the  incorpora- 
tion of  the  Miami  and  Erie  Canal  Transportation 
company,  whose  purpose  is  to  operate  boats  on  the 
Miami  and  Erie  Canal  between  Cincinnati  and  To- 
ledo. The  company  will  build  a  trolley  line  solely 
for  the  purpose  of  propelling  boats  between  the 
termini  of  the  canal.  The  capital  stock  is  fixed  at 
$10,000,  and  the  incorporators  are  Thomas  W.  For- 
dyce, D.  J.  Ryan,  R.  F.  Wirthwine,  E.  R.  Buss 
and  M.  I.  Watts. 

At  the  meeting  of  the  Chicago  City  Council  on 
March  nth  an  ordinance  repealing  the  extension 
franchise  of  the  Calumet  Electric  Railway  company, 
granted  November  II,  1895,  because  of  failure  to 
pay  compensation  to  the  city,  was  introduced  and 
referred  to  a  committee.  The  Metropolitan  West 
Side  Elevated  Railway  company  was  granted  a 
franchise  for  a  surface  line  running  east  from  Aus- 
tin boulevard  to  South  Fifty-second  avenue,  the 
present  terminus  of  the  road.  The  line  is  to  be 
completed  within  2V2  years  and  only  one  fare  is  to 
be  charged  from  Austin  to  the  Union  loop.  An 
ordinance  granting  a  franchise  to  the  Chicago  City 
Railway  company  for  the  extension  of  its  lines  in 
Sixty-third  street  from  Hyman  avenue  to  Chicago 
Lawn    was  sent  to  a  committee. 

Talk  of  a  consolidation  of  the  Chicago  elevated 
railways  continues,  and  the  advance  in  Metropolitan 
shares  is  generally  taken  to  mean  that  negotiations 
are  now  on  with  the  principal  owners  of  the  prop- 
erty to  bring  it  under  the  control  of  the  Blair  syndi- 
cate, which  recently  acquired  the  Yerkes  elevated 
interests.  In  all  probability  as  soon  as  the  Metro- 
politan is  taken  over  the  South  Side  road  will  be 
negotiated  for.  A  straight  consolidation  of  all  the 
five  elevated  properties  would  require  a  company 
of  considerably  more  than  $50,000,000  capitalization. 
The  par  value  of  the  outstanding  stock  of  all  the 
companies  amounts  to  $51,531,800.  It  has  a  market 
value  of  $34,287,744.  The  outstanding  bonds  have  a 
par  value  of  $22,333,100  and  a  market  value  of 
$21,406,927.  The  total  market  value  of  bonds  and 
stocks  figures  $55,694,771.  The  net  earnings  of  the 
four  operating  roads  are  figured  at  $2,625,000  a 
year,  of  which  the  Metropolitan  makes  35.1  per  cent., 
the  South  Side  27.9  per  cent.,  the  Lake  Street  16.4 
per  cent,  and  the  Northwestern  20.6  per  cent. 


AUTOMOBILES. 

The  strike  of  the  operators  employed  by  the  Illi- 
nois Electric  Vehicle  Transportation  company  was 
settled  by  a  verbal  agreement  on  the  part  of  the 
company  to  pay  the  former  rate  of  $2  a  day. 

The  plant  oi  the  Olds  Motor  Works  in  Detroit 
was  destroyed  by  fire  on  the  afternoon  of  March  9th. 
The  firm  manufactured  gas  and  gasoline  engines, 
motor  trucks,  gasoline  launches  and  automobiles  and 
gave  employment  to  about  300  men.  The  loss  is 
estimated  at  about  $65,000,  mostly  covered  by  in- 
surance. One  of  the  chief  losses  was  20  or  more 
electric  vehicles  nearly  ready  for  the  market.  But 
one  automobile  was  saved.  The  firm  will  rebuild 
immediately  and  hopes  to  be  running  again  in  a 
few  weeks.  The  Lansing  branch  of  the  firm  will 
assist  the  Detroit  plant  in  meeting  urgent  orders. 


PUBLICATIONS. 


Laufketter  &  Bendit  of  St.  Louis,  Mo.,  are  gen- 
eral sales  agents  and  engineers  and  contractors  for 
steam,  electric  and  hydraulic  power  plants.  They 
have  recently  distributed  a  wall  calendar  containing 
illustrations  of  some  of  the  engines,  pumps  and 
auxiliary  apparatus  which  they  handle. 

Belt-type  machines,  both  dynamos  and  motors,  in 
small  multipolar  sizes  are  described  in  bulletin  No. 
10,  recently  issued  by  the  Crocker- Wheeler  company 
of  Ampere,  N.  J.  The  machines,  styled  form  F,  at 
present  are  built  in  sizes  of  three,  five  and  jVa 
horsepower.  Illustrations  show  motors  belted  and 
geared   to  different  types  of  machines. 

"Hints"  is  the  title  of  a  booklet  issued  by  the 
American  Electric  Fuse  company  of  Chicago  and 
New  York,  which  is  intended  to  convey  to  telephone 
men  valuable  hints  in  regard  to  the  goods  manu- 
factured by  this  company.  Fuses,  fuse  blocks,  fuse 
wire,  fuse  links,  Mclntire  and  American  connectors, 
paper  insulators,  magnet  wire,  distributing  boards 
and  lightning  arresters  are  treated,  and  the  descrip- 
tions of  the  construction  and  use  of  the  different 
apparatus  are  very  complete. 

Two  publications  have  been  recently  issued  by 
the  Sprague  Electric  company  of  New  York  city. 
One  IS  a  bulletin  of  28  pages  and  presents  the 
characteristic  features  of  Lundell  motors  of  dif- 
ferent sizes  and  types.  The  other  is  a  very  com- 
plete catalogue  of  interior  conduit.  Brass-armored, 
iron-armored,  flexible  metallic,  steel-armored  and 
unarmored  conduits  are  described,  together  with  ac- 
cessories, such  as  tools,  junction  boxes,  fittings, 
switches,  etc,  The  catalogue  is  well  illustrated  and 
has  been  carefully  prepared,  with  table  of  contents 
and   indices. 


TELEGRAPH. 


An  amendment  to  the  Postoffice  Appropriation 
bill,  as  it  passed  the  Senate,  provides  for  an  in- 
vestigation concerning  the  establishment  of  a  gov- 
ernment telegraph  system. 

The  Telegraph  Age  is  authority  for  the  statement 
that  some  cypress  poles  set  along  the  line  of  the 
Savannah  and  Statesboro  railway  in  Georgia  are 
sprouting  and  sending  out  shoots  at  the  top. 

The  extensive  telegraph  and  telephone  system  be- 
tween Norway,  Sweden,  Denmark  and  Germany, 
which  has  been  m  course  of  construction  since 
November,  1898,  has  been  completed.  Communica- 
tion has  been  established  between  Stockholm,  Ber- 
lin, Hamburg,  Gothenburg  and  Emden.  In  all, 
about  1,200  miles  of  cable  has  been  laid,  requiring 
about  400  tons  of  copper,  and  it  is  stated  that  the 
cable  was  all  of  Swedish  manufacture. 


POWER  TRANSMISSION. 

Reports  have  been  received  of  the  arrival  at  Bom- 
bay of  a  party  of  engineers  from  the  General  Electric 
company's  staff  accompanying  the  equipment  for  the 
power  plant  which  is  to  be  used  for  transmission  of 
the  power  of  the  Cauvery  River,  in  the  state  of 
Mysore,  India,  to  the  Kolar  gold  fields.  This  is 
said  to  be  an  innovation  in  Indian  gold-mining 
methods. 

The  Niobrara  Irrigation  and  Power  company  of 
Niobrara,  Neb.,  has  been  organized,  with  $100,000 
capital  stock,  to  develop  the  power  of  the  Niobrara 
River.  A  canal  seven  miles  long  will  be  built,  and 
at  present  about  1,500  horsepower  will  be  utilized. 
Arnold  C.  Koenig  of  Grand  Island,  Neb.,  has  been 
engaged  as  chief  engineer.  Power  will  be  supplied 
for  about  35  miles  of  proposed  railways  in  Knox 
and  Boyd  counties. 

An  Iowa  paper  notes  the  incorporation  of  the 
General  Electric  company  of  Mystic,  Iowa,  with 
capital  amounting  to  $100,000,  to  supply  power  for 
mining  operation.  Until  the  first  annual  meeting, 
which  will  be  held  in  March,  1902,  the  officers  of 
the  company  will  be:  President,  Alexander  Orr; 
vice-president,  James  A.  Helm;  secretary,  David 
Lodwick ;  treasurer,  James  A.  Seddon ;  and  these, 
with  William  Porter,  John  Morris,  Gust  Pearson, 
A.  V.  Venell,  Daniel  Davis  and  George  Porter,  are 
to  constitute  the  board  of  directors. 

The  trustees  of  the  Chicago  Sanitary  District 
have  voted  to  introduce  a  bill  in  the  Illinois  Legis- 
lature, providing  for  an  additional  tax  of  one-fourth 
of  one   per   cent.,   amounting   to   $2,500,000,   to   be 
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used  in  developing  the  waterpower  of  the  drainage 
channel.  If  the  bill  is  passed  and  the  work  is 
completed,  it  is  planned  to  let  the  privilege  of  using 
the  power  to  the  city  at  a  rental  of  $4  a  year  per 
horsepower. 


SPACE  TELEGRAPHY. 

The  Interisland  Telegraph  company  of  Honolulu 
announces  the  successful  operation  of  its  line  to  the 
island  of  Maui,  and  states  that  comnuinication  will 
soon  be  established  with  the  town  of  Hilo,  on  the 
island  of  Hawaii. 

It  is  stated  that  M.  Guarini  will  attempt  to  estab- 
lish communication  between  Brussels  and  Paris,  171 
miles,  by  placing  transmitters  every  17  miles,  which 
will  automatically  repeat  the  messages,  the  whole 
transmission  occupying  only  a  few  seconds,  it  is 
said. 


SOCIETIES  AND  SCHOOLS. 

It  is  announced  that  the  Chicago  Manual  Train- 
ing Scliool.  which  has  for  many  years  been  at  the 
corner  of  Twelfth  street  and  ^Michigan  avenue,  is  to 
be  absorbed  by  the  University  of  Chicago,  and  that 
it  will  be  removed  to  the  immediate  vicinity  of  the 
University. 

The  trustees  of  the  University  of  Pennsylvania  at 
Philadelphia  have  announced  that  a  donation  of  $25,- 
000  toward  the  fund  for  a  building  in  which  the 
ihree  departments  of  mechanical,  civil  and  electrical 
engineering  are  to  be  located  has  been  made  by 
Burnham,  WilHams  &  Co.  (Baldwin  Locomotive 
Works).  The  improvement,  it  is  estimated,  will 
cost  between  $400,000  and  $500,000.  The  building  in 
contemplation  will  accommodate  500  students. 

Professor  H.  S.  Carhart,  professor  of  physics  and 
in  charge  of  electrical  engineering  at  the  Uni- 
versity of  Michigan,  delivered  a  lecture  before  the 
Science  and  Engineering  society  of  Lewis  Insti- 
tute, Chicago,  on  the  evening  of  March  8th. 
The  subject  of  the  lecture  was  "The  Alternating- 
current  Generator,"  and  Professor  Carhart  treated 
of  the  design,  tests  and  operation  of  a  five-kilowatt 
alternator  which  had  been  designed  and  built  at  the 
University  of  Michigan. 

The  Permanent  International  Tramways  union, 
an  organization  representing  the  tramway  and  light- 
railway  interests  of  almost  every  European  country, 
has  accepted  the  invitation  of  the  Tramways  and 
Light  Railways  association  of  England  to  hold  its 
next  biennial  convention  in  London  in  1902.  The 
dates  determined  upon  are  from  July  ist  to  4th. 
The  second  International  Tramways  and  Light 
Railways  Exhibition,  promoted  by  the  proprietors  of 
the  Tramway  and  Railway  World,  will  also  open  on 
July  I,  1902,  and  continue  to  July  13th.  The  date  of 
the  exhibition  had  been  placed  in  1903,  but  it  was  de- 
cided to  advance  it  one  year  on  account  of  the 
continental  convention. 

The  directors  of  the  John  Crerar  Library  of  Chi- 
cago have  had  plans  drawn  for  a  library  building 
which  they  hope  to  erect  on  the  lake  front,  facing 
Michigan  avenue,  and  extending  practically  from 
Randolph  to  Madison  street.  As  planned,  the  build- 
ing will  be  approximately  800  feet  in  length.  The 
library,  now  temporarily  located  in  the  Marshall 
Field  building,  contains  chiefly  scientific  and  tech- 
nical works,  and  is  one  of  the  largest  of  its  kind 
in  the  country.  With  the  completion  of  a  new 
building,  it  is  expected  the  library  will  become  the 
center  of  organized  scientific  and  technical  work, 
offering  to  associations  of  mechanics,  artisans  and 
engineers  robms  for  their  meetings,  public  lectures 
and  exhibits,  receiving  from  them  assistance  in 
making  collections  in  the  lines  of  their  interests  and 
deposits  of  their  own  collections. 


MISCELLANEOUS. 

The  Franklin  Institute  of  Philadelphia,  through 
its  committee  on  science  and  the  arts,  has  recom- 
mended the  award  of  the  John  Scott  legacy  medal 
and  premium  to  Professor  Elihu  Thomson  of  Lynn, 
Mass.,  for  his  constant-current,  alternating  light 
transformer,  manufactured  by  the  General  Electric 
company. 

Experiments  at  the  Berlin  High  School  of  Tech- 
nology indicate  that  the  Becquerel  rays  render  al- 
most every  transparent  substance  luminous  in  dark- 
ness.    It  is   said  that   the  rays  make  it   possible  to 
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tell  genuine  diamonds  from  artificial  ones  in  the 
dark.  The  experiments  have  also  resulted  in  ob- 
taining, for  the  first  time,  larger  quantities  of  the  new 
element,  by  which  the  rays  are  produced.  It  is  said 
to  have  been  demonstrated  that  rays  emanating  from 
a  larger  quantity  make  the  air  such  a  conductor  of 
electricity  that  it  is  hoped  this  property  can  be  util- 
ized in  wireless  telegraphy. 

A  new  eight-track  bascule  bridge  which  spans  the 
drainage  channel  at  Campbell  avenue,  in  Chicago,  has 
been  finished.  The  bridge  is  the  largest  movable 
bascule  bridge  in  the  world  and  cost,  including  ex- 
tras, about  $goo,ooo.  It  will  be  used  by  the  Pan- 
handle, Chicago  Terminal  Transfer  and  Chicago 
lunction  railways.  The  bridge  consists  of  four  in- 
dependent double-track  rolling-lift  bridges,  placed 
side  by  side,  with  a  clearance  of  six  Inches  between 
the  trusses.  When  the  drainage  channel  becomes 
navigable  by  large  vessels  the  bridge  will  be  oper- 
ated by  electricity.  The  spans  will  be  operated 
jointly  or  singly  by  two  operators,  one  on  each  side 
of  the  channel,  the  whole  bridge  being  capable  of 
being  opened  or  closed  in  30  seconds. 


TRADE  NEWS. 


The  Hardie-Tynes  Foundry  and  Machine  company 
of  Birmingham,  Ala.,  is  in  the  market  for  a  65- 
kilowatt  generator  and  several  motors. 

The  International  Zinc  company,  which  owned 
zinc  properties  at  Joplin,  Mo.,  and  was  capitalized 
at  $1,000,000,  has  gone  into  the  hands  of  a  receiver. 
The  assets  of  the  company  are  said  to  be  practically' 
worthless. 

The  western  office  of  the  American  Circular  Loom 
company,  in  charge  of  Thomas  G.  Grier,  western 
manager,  now  located  at  141  South  Clinton  street, 
Chicago,  will  be  moved  to  130  West  Jackson  boule- 
vard, in  the  Electrical  building. 

The  Berggren  half  shade,  for  which  the  Electric 
Appliance  company  of  Chicago  is  selling  agent,  is 
a  device  whereby  the  shade  is  attached  directly  to 
the  socket  of  an  incandescent  lamp,  thus  doing  away 
with  the  necessity  of  a  shade  holder. 

The  Lowell  Model  company,  manufacturer  of 
gasoline  motors,  has  removed  its  factory  and  office 
from  Lowell,  Mass.,  to  North  Chelmsford,  Mass., 
about  three  miles  from  its  former  location.  The 
company  has  gi'eatly  increased  facilities  in  its  new 
location  and  is  prepared  to  furnish  its  full  line  of 
motors  for  launches,  bicycles  and  vehicles. 

A  levy  has  been  made  by  the  assistant  collector 
of  the  town  of  Cicero,  111.,  on  the  property  of  the 
Siemens  &  Halske  Electric  Company  of  America  for 
taxes.  The  amount  assessed  is  $5,509  and  the  com- 
pany refused  to  pay  the  tax  for  the  reason  that  the 
board  of  review  reduced  the  amount.  The  company 
has  tendered  $3,800  but  it  has  been  refused,  as  the 
collector  claims  the  tax  can  only  be  lowered  by  the 
courts. 

About  25  salesmen  of  the  Westinghouse  Electric 
and  Manufacturing  company  were  tendered  a  dinner 
recently  at  the  Hotel  Schenley  in  Pittsburg,  the  com- 
pany being  the  host.  The  men  went  to  Pittsburg 
from  various  parts  of  the  country,  as  is  the  custom 
each  year,  to  go  over  the  manufacturing  plants  of 
the  company  in  order  to  keep  in  touch  with  new 
work  under  way  and  new  methods  being  employed. 
F.  H.  Taylor,  fourth  vice-president  of  the  company, 
was  toastmaster  at  the  dinner. 

The  Electrical  Lead  Reduction  company,  the  stock 
of  which  was  dealt  in  in  New  York  city  for  the 
first  time  a  few  days  ago,  is  said  to  have  a  new 
process  of  converting  lead  ore — galena — into  various 
lead  compounds  by  electrical  reduction.  It  is  stated 
that  it  has  no  competition  in  its  line,  being  the  first 
concern  in  the  United  States  to  make  lead  or  lead 
compounds  by  electrical  reduction.  Its  factory  is 
at  Niagara  Falls,  and  the  ore  is  procured  at  Joplin, 
Mo,  The  company  also  makes  pure  sulphuric  acid 
as  a  by-product. 

The  municipality  of  Newberry,  Mich.,  has  just 
started  a  1,200-light  Warren  inductor  alternator,  di- 
rect-connected to  an  Erie  Ball  engine,  the  speed  of 
the  unit  being  300  revolutions  per  minute.  The 
City  Council  is  much  pleased  with  the  outfit,  which 
also  operates  two  street-lighting  circuits  of  40  50- 
candlepower,  incandescent  lamps  each.  The  promi- 
nent feature   of  this  jJant  is   that   there   is  not  an 
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oil  cup  on  the  outfit,  and  it  is  almost  entirely  auto- 
matic. The  apparatus  was  furnished  by  J.  Holt 
Gates  &  Co.  of  Chicago. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator, 
has  found  it  necessary  to  open  a  sales  office  at  San 
Francisco,  Cal.,  to  take  care  of  the  increasing  volume 
of  business  in  the  Pacific  coast  states  and  the  ex- 
treme western  territory.  This  office,  which  is  located 
in  the  Nevada  block,  has  been  placed  in  the  charge 
of  R.  B.  Daggett,  who  has  for  a  long  period  been 
connected  with  the  staff  of  engineers  at  the  Phila- 
delnhia  office,  and  his  experience  gained  there  will 
enable  him  to  handle  the  different  problems  of  mod- 
ern storage-battery  practice  arising  in  this  district 
with  skill  and  promptness. 

The  Helios-Upton  company  of  Philadelphia  has 
moved  its  western  office,  formerly  located  at  its 
Chicago  factory,  222  Fullerton  avenue,  to  a  down- 
town location  at  1128  Marquette  building.  The 
business  of  the  Chicago  factory  will  be  carried  on 
m  this  office  under  the  supervision  of  Robert  C 
Gregg,  western  manager.  Mr.  Gregg  has  had  a 
wide  electrical  experience  extending  over  a  number 
of  years.  He  was  formerly  connected  with  the 
Marr  Construction  company  of  Philadelphia,  one  of 
the  first  construction  companies  in  existence.  After- 
ward he  became  associated  with  the  Helios  Electric 
company  in  the  manufacture  of  arc  lamps  and  main- 
tamed  his  connection  after  the  consolidation  of  the 
Hehos  company  and  the  Standard  Thermometer  and 
Electric  company  to  form  the  Helios-Upton  com- 
pany in  1898.  In  June,  igoo,  Mr.  Gregg  came  to 
Chicago  to  take  charge  of  the  western  office,  suc- 
ceeding George  N.  Stout.  Associated  with  Mr. 
Gregg  is  William  Hood,  whose  success  as  a  sales 
agent  is  well  known  throughout  the  West.  The 
Helios-Upton  company  manufactures  arc  lamps,  both 
alternating  and  direct-current  for  all  circuits,  as 
well  as  steam  traps  and  thermometers.  The  com- 
pany has  been  in  the  storage-battery  field  for  the 
last  year,  being  an  extensive  manufacturer  of  bat- 
teries, both  for  automobiles  and  stationary  purposes. 
Most  prominent  of  the  many  plants  installed  by  the 
company  during  the  last  year  are  an  Soo-ampere-hour 
battery  for  the  Kansas  City  (Mo.)  Electric  Light 
company  and  a  battery  for  the  country  residence  of 
H.  N.Higinbotham  at  Joliet,  111. 


BUSINESS. 


The  Lake  Erie  Iron  company,  Cleveland,  Ohio, 
has  recently  installed  an  electric-power  plant,  the 
engine  being  a  i7S-horsepower,  self-oiling  machine 
built  by  the  Ball  Engine  company,  Erie,  Pa.  The 
Ball  Engine  company  has  also  sold  to  the  Northern 
Pacific  Railway  company  a  150-horsepower,  self- 
oiling  engine  for  electrical  purposes. 

J.  Holt  Gates  &  Co.,  Monadnock  building,  Chi- 
cago, have  just  installed  a  250-horsepower  electric- 
power  plant  for  the  Grower  building,  Chicago,  in 
connection  with  a  Vilter  Corliss  engine.  A  number 
of  electrical  concerns  of  Chicago  will  occupy  this 
building  and  it  will  be  a  representative  plant.  The 
Gates  firm  has  been  very  busy  this  winter. 

The  Western  Electric  company,  Chicago,  is  re- 
ceiving many  favorable  reports  from  the  different 
plants  using  its  series  enclosed,  alternating  arc- 
lighting  system.  The  economy  of  operation  and 
ease  of  management,  together  with  the  many  special 
features  of  excellence,  are  said  to  be  winning  the 
enthusiastic  approval  of  station  managers.  Long 
life,  reliability  in  action  and  freedom  from  acci- 
dental injury  are  some  of  the  points  which  the  sys- 
tem affords  under  all  conditions  met  in  practice. 
Many  plants  are   being  installed. 

The  American  Bridge  company  is  furnishing  to 
William  Young  &  Co.,  Mexico  City,  Mexico,  eight 
bridges,  to  be  erected  over  the  Sacramento  Canal,  at 
I'orreon,  Mexico.  The  company  will  also  furnish 
the  steelwork,  amounting  to  3,000  tons,  for  the  new 
Astor  building,  at  the  corner  of  Fifty-fifth  street 
and  Fifth  avenue.  New  York  city,  and  also  about 
2,000  tons  of  the  same  class  of  work  for  the  new 
custom  house  in  New  York  city.  The  Gillette- 
Herzog  branch  of  the  American  Bridge  company 
has  contracted  to  build  a  beet-sugar  factory  at  Lo- 
gan, Utah,  for  David  Eccles;  this  includes  a  main 
building  60  to  75  feet  wide  and  275  feet  long,  a 
boiler-house  roof,  42  by  loi  feet,  a  limekiln  build- 
in,g.  41  by  84  feet,  and  a  warehouse  roof,  152  by  144 
feet. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


669,072.  Telephone  Apparatus.  Peter  C.  Burns, 
Chicago,  111.    Application  filed  July  31,   1899. 

A  local  circuit  includes  a  sigDal-indicating  device.  A 
switch  operated  electromagnetically  by  the  iDdnctioo  coil 
of  the  transmittei  closes  the  local  circuit. 

669,094.  Telephone  Apparatus.  William  O.  Meissner, 
Chicago,  III.,  assignor  to  the  American  Electric 
Telephone  company,  Chicago,  111.  Application 
filed  May  2,  i8g8. 

The  line  circnit  has  one  of  its  sides  provided  with  a 
branch  which  includes  an  annonciator.  A  spring-jack  is 
provided  with  oppositely  disposed  spring  line  contacts  to 
which  the  opposite  wires  of  the  line  are  connected.  A 
sleeve  is  supported  between  these  line  contacts  and  con- 
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nected  to  the  annunciator  branch.  Generator  contacts 
connected  to  the  respective  wires  of  the  generator  circuit 
are  supported  ootside  of,  and  normally  out  of  contact  with, 
ihe  line  contacts.  A  plug  which  can  connect  the  cord 
circuit  with  the  line  circuit  by  its  normal  insertion  can,  by 
an  extended  insertion,  spread  the  line  contacts  and  thereby 
connect  them  to  the  generator  contacts  and  also  discon- 
nect the  line  and  the  cord  circuits. 

669,100.  Physician's  Electric  Lamp.  Purdy  M.  Ran- 
dall, New  York,  N.  Y.,  assignor  to  the  Unique 
Electric  Device  company,  New  York,  N.  Y.  Ap- 
pHcation  filed  May  16,  igoo. 

A  separable  handle  is  described,  one  end  of  which  is 
adapted  ib  receive  a  lamp  or  other  translating  device. 
Electric     conductors     convey     current      from    a    battery 


through  the  handle,  and  a  case  for  the  battery  has  insu 
lated  compartments  for  the  separated  portions  of  the 
handle. 

669,102.  Combined  Switch  and  Rheostat.  Henry  E. 
Reeve,  Brooklyn,  N.  Y.  Application  filed  July 
2,  1900. 

Insulating  strips  or  plates  are  secured  to  the  top  and 
bottom  of  a  sopport,  with  contact  plates  on  one  of  tne  in- 
sulating strips  connected  to  the  rheostat  and  secured  by 
rivets  passing  through  the  support  and  plates.  A  switch 
lever  pivoted  to  the  support  carries  a  spring  contact 
which  engages  with  the  contact  plates.  A  collecting  bar 
on  the  other  insulating  strip  is  similarly  secured  by  rivets, 
and  a  spring  contact  is  carried  by  the  switch  lever  ia 
constant  engagement  with  it. 
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669,114.  Support  for  Telephone  Receivers.  John  J. 
HartI,  Chicago,  III.  Application  filed  October 
26,  1900. 

A  tiltine  carrier  formed  of  a  bar  has  at  each  end  a  fork 
and  apivotine  ear.  A  swinging  attaching  bar  having  its 
outer  eod  slotted  to  receive  ihe  ear  of  the  carrier  bar  is 
provided  with  a  clamping  boh  on  which  the  carrier  can 
be  tilted  and  by  which  the  carrier  can  be  locked  iu  posi- 
tion, and  has  its  inner  end  rounded  to  form  a  journal.  A 
socket  receives  the  journal  at  the  inner  end  of  the  attacli- 
ing  bar  and  is  provided  with  a  locking  screw  engaging  the 
inner  end  of  the  bar.  A  clamping  stirrup  or  loop  carries 
the  socket  on  one  of  its  members  and  is  adapted  to  be 
slipped  over  and  clamped  to  the  transmitter  arm  of  the 
telephone. 

!69,i30.  Manufacture  of  Electrical  Heating  Appli- 
ances. Adolf  Vogt,  Westminster,  England,  as- 
signor to  the  Electric  Resistance  and  Heating 
company.  Limited,  London,  England.  Applica- 
tion filed  May  23.  1900. 

This  patent  treats  of  a  process  which  consists  in  com- 
pounding a  salt  of  a  conductive  metal  with  a  finely 
divided  refractory  non-conductive  material  having  the 
property  of  becoming  slagged,  or  vitrified,  forming  a 
plastic  body  therewith,  reducing  the  aforesaid  salt  to  a 
metallic  state  in  an  atmosphere  of  hydrogen,  and  then 
subjecting  the  body  to  a  temperature  sufiEiciently  high  to 
vitrify  the  oon-condoctive  material. 

669,149.  Capillary  Electrometer  for  Relay  Purposes. 
Albert  C.  Crehore,  Tarrytown,  N.  Y.,  and  George 
O.  Squier,  Washington,  D.  C,  assignors  to  the 
Crehore-Squier  Intelligence  Transmission  com- 
pany, Cleveland,  Ohio.  Application  filed  October 
20,  1S99. 

A  closed  space  above  the  mercury  in  the  capillary  tube 
ot  the  electrometer  is  filled  with  a  non-compressible 
fluid.  A  receptacle  in  this  chamber  having  flexible  walls 
contains  a  variable  resistance  in  an  electric  circuit  con- 
taining an  indicator.    (See  cut.J 

669,151.  Electric-lamp  Socket.  John  H.  Trumbull 
and  Henry  Trumbull,  Plainville,  Conn.  Appli- 
cation filed  December  16,  1899. 

A  sliding  shaft  is  located  within  the  shell  with  its  ends 
nrojecting  beyond  the  walls  of  the  base,  and  contacts  pro- 
ject through  the  walls  of  this  base  and  engage  the  sliding 
shaft. 


669,310.  Electric  Metering  System.  Eustace  Oxley, 
Lynn,  Mass.,  assignor  to  General  Electric 
company  of  New  York.  Application  filed  Oc- 
tober 12,   1S99. 

A  consumer's  circuit  includes  a  group  of  constant-cur- 
rent translating  devices.  A  meter  motor  has  one  of  its 
operative  circuits  in  series  with  the  translating  devices 
and  the  other  in  shunt  relation.  The  same  circuit  which 
supplies  the  translating  devices  varies  the  potential  at  the 
termiuals  of  the  shunt  member  to  change  the  recording 
rate  of  the  meter.     (See  cut.) 

669,336.  Method  of  Local  Application  of  Electric 
Treatment  to  the  Human  Body.  Hcrrman  Behr- 
cndt,  Worms,  Germany,  assignor  to  Wilhelm 
Schmidt,  Worms,  Germany.  Application  filed 
September  18,  1900. 

The  subject  of  this  patent  is  the  electrotherapeutical 
treatment  which  consists  in  subjecting  a  part  of  the 
human  body  to  the  action  of  static  electricity  while  the 
blood  is  dravra  to  the  surface,  partly  producing  a  vacuum 
thereon. 

669.338.  Electric  Clock.  Slgismund  Fischer,  New 
York,  N.  Y.     Application  filed  June  8,  1900. 

The  clock  is  operated  by  a  spring  motor  which  is  wound 
by  means  of  an  eleciromagnet  with  an  oscillating  arma- 
ture. 

669,358.  Insulated  Electric  Conductor  and  Method 
of  Making  Same.  Charles  P.  Steinmetz,  Schenec- 
tady, N.  Y.,  assignor  to  General  Electric  com- 
pany of  New  York.  Application  filed  July  30, 
I  goo. 

The  wire  is  passed  through  a  solution  of  cellulose  in 
cupric  ammonia,  and  the  cupric  ammonia  in  the  resulting 
coating  is  then  dissolved  off  with  an  acid. 

669,362.  Regulating  Device  for  Electric  Currents. 
Walter  Emmott,  Halifax,  England.  Application 
filed  December  28,  1S97.     , 

Connections  are  shown  for  throwing  a  variable  impe- 
dance into  circuit  with  the  translating  device. 

C6g.s66.  Telephone  System.  Clarence  Malthaner, 
Minneapolis,  Minn.  Application  filed  March  16, 
I  goo. 

This  system  embraces  an  instruction  cfrcuit  comprising  a 
metallic  line  circuit  connecting  the  switchboards  of  two 
exchanges,  an  operator's  set  at  one  of  the  exchanges  com- 
prising an  induction  coil  having  its  secondary  coil  con- 
nected in  series  with  the  line  circuit,  a  condenser  and 
telephone  receiver  connected  in  series  between  the  two 
sections  of  the  secondary,  and  a  telephone  transmitter 
connected  in  series  with  the  primary  of  the  induction  coil. 


NO.    669,149.  NO. 

'69,155.  Lightning  Arrester.  Herbert  C.  Wirt, 
Schenectady,  N.  Y..  assignor  to  General  Electric 
company  of  New  York.  AppHcation  filed  April 
30.   1897. 

Metallic  dischargers  which  are  prevented  from  being 
heated  to  an  intense  degree  by  lightning  discharges  are 
separated  by  only  a  comparaiively  short  air-gap.  A  com- 
paratively low  resistance  is  connected  in  series  with  the 
air-gap. 

669,218.     Electric 


England. 


Railway.    Hugo    Hirst,    London, 
Application  filed  January  29,    1901. 


This  device,  designed  to  prevent  collisions  by  making  it 
impossible  for  two  trains  to  be  on  the  same  section  at 
once,  consists  of  a  solenoid  operaliog  a  cut-out  and  actu- 
ated by  the  passace  of  a  car,  to  the  end  that  the  section 
immediately  behind  the  car  is  rendered  dead  until  the  car 
or  train  passes  on  to  another  section. 

669,210.  Electrode  Plate  for  Electric  Accumulators. 
Heinrich  F.  Hobel,  Berlin.  Germany,  assignor 
to  Akkumulatoren  and  Elektricitatswerke  Ak- 
ticngesellschaft  vorm.  W.  A.  Eoese  &  Co.,  Ber- 
lin S.  O.,  Germany.  Application  filed  October 
20,  1900. 

The  plate  comprises  a  number  of  bars  each  of  which 
has  two  series  of  leaves  projecting  from  it,  the  leaves  of 
one  set  of  each  bar  being  arranged  in  staggered  relation 
with  the  opposite  set  and  the  leaves  carried  by  each  bar 
being  arranged  in  staggered  relation  with  the  leaves  of 
the  adjacent  bar. 

669,291.  Current  Interrupter.  Elihu  Thomson. 
Swampscott,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  December  26,  1899. 

A  liquid  interrupter  is  put  in  circuit  with  an  inductance 
coil  so  arranged  as  to  permit  adjustment  of  the  current 
intensity  so  as  to  effect  circuit  interruption  within  a  haU- 
wave.     (See  cut.) 

669,299.  Dynamo  -  electric  Machine.  Norman  C. 
Bassett,  Lynn,  Mass.,  assignor  to  General  Elec- 
tric company  of  New  York.  Application  filed  De- 
cember 12,  1899. 

A  motor  is  provided  with  two  sets  of  commutator 
brushes,  one  set  properly  positioned  for  rotation  in  a  clock- 
wise direction  and  the  other  set  for  rotation  in  a  counter- 
clockwise direction.  Contacts  on  the  controller  close  the 
motor  circuit  through  either  of  the  sets  oE  brushes. 


669,291.  NO.    669,310. 

669,429.  Coin  -  controlled  Electric  Circuit-closer. 
William  H.  Paine,  Providence,  R.  I.,  assignor 
to  Automatic  Tire  Inflator  company,  Providence, 
R.  I.     Application  filed  March  14,  1900. 

An  open  circuit  includes  a  source  of  energy.  Duplex 
closers  are  provided  for  the  circuit,  and  a  coin-controlled 
mechanism  engages  the  primary  closer.  The  operating 
mechanism  actuates  the  closers  successively  in  opposite 
directions. 

669.438.  Magnetic  Blow-out  Brush  Holder.  Arthur 
C.  Eastwood,  Cleveland,  Ohio,  assignor  to  the 
Electric  Controller  and  Supply  company,  Cleve- 
land, Ohio.     Application  filed  December  3,  igoo. 

An  inclosure  in  the  holder  retains  and  guides  the  brush. 
The  brush  is  insulated  from  the  holder.  Magnetic  lines 
of  force  are  caused  to  pass  in  a  uniform  direction  through 
the  space  in  the  vicinity  of  the  contact  end  of  the  brush. 

669.439.  Electrolytic  Apparatus  for  Recovering  Met- 
als. Hans  A.  Frasch,  Hamilton,  Canada.  Ap- 
plication filed  July  30,  1900. 

An  electrolytic  bath  has  an  anode  extending  over  its 
bottom  and  consists  of  suitable  electrical  conductors  and 
a  body  of  disintegrated  material  containing  the  metal  or 
metals  to  be  extracted.  A  superposed  layer  of  granular, 
electrically  neutral,  permeable  material  is  in  immediate 
contact  with  the  disintegrated  material. 

669.440.  Method  of  Recovering  Metals  by  Electroly- 
sis. Hans  A.  Frasch,  Hamilton,  Canada.  Appli- 
cation filed  July  30,  1900. 

This  patent  covers  a  method  of  producing  an  electrolj^te 
of  metals  whose  hydroxides  are  soluble  in  ammonia, 
which  consists  in  percolating  a  solution  of  _  a  salt  of  am- 
monia through  an  anode  composed  of  disintegrated  sub- 
stance bearing  the  metal  to  be  extracted,  and  in  presence 
of  a  cathode  decomposing  the  salt  of  ammonia  by  the  ac- 
tion of  an  electric  current,  and  then  circulating  the  solu- 
tion successively  through  the  anode  and   past  the  cathode. 

669.441.  Method  of  Producing  Alkali  by  Electroly- 
sis. Hans  A.  Frasch,  Hamilton,  Canada.  Ap- 
plication filed  August  16,  igoo. 

This  is  a  processofproducini^  alkali  and  extracting  metals 
from  ores  and  metal-bearing  mineral  substances,  consisting 
in  electrolyzing  a  solution  of  the  salt  of  an  alkali  in  presence 
of  an  anode  composed  of  the  disintegrated  ores  or  metal- 
bearing  mineral  substance  containing  the  metal  to  be  ex- 
tracted, and  of  a  suitable  cathode,  conducting  a  supply  of 
solution  of  a  salt  of  an  alkali  both   to   the   anode  and  the 


cathode  and  displ  acing  the  metallic  solution  obtained  at 
the  anode  and  thesolution  of  caustic  alkali  produced  at 
the  cathode. 

669,442.  Process  of  Recovering  and  Separating  Met- 
als by  Electrolysis.  Hans  A.  Frasch,  Hamilton, 
Canada.     Application  filed  September  15,  1900. 

A  method  of  separating  metals  from  their  ores  is  de- 
scribed, which  consists  in  providing  an  electrolytic  bath 
with  a  permeable  anode  composed  of  the  ore  bearing  the 
metals  to  be  obtained,  circulating  successively  through  a 
series  of  such  anodes  an  electrolyte  capable  of  dissolving 
the  metals  contained  therein,  simultaneously  depositing  a 
selected  metal  on  suitable  cathodes  and  thereby  continu- 
ously removing  such  metal  and  enriching  the  contents/  of 
the  solution  with  the  other  metals. 

669,459.  Electric  Railway.  Charles  E.  Fournier, 
New  London,  Conn.  Application  filed  June  7, 
1900. 

The  claims  describe  details  of  construction  of  a  trolley 
switch,  consisting  of  a  plate  to  which  the  two  branches  are 
fixed,  and  a  movable  piece  upon  which  the  trolley  wheel 
passes  as  it  strikes  the  plate,  and  which  turns  so  as  to  di- 
rect the  wheel  toward  one  or  the  other  of  the  branches. 

669,471.  Telephone  Key.  Ernest  E.  Yaxley  and 
Charles  C.  Cadden,  Chicago,  111.,  assignors  to 
the  Victor  Telephone  Manufacturing  company, 
Chicago,  111.  Application  filed  September  22, 
1S99.     Renewed  January  5,  igoi. 

A  lever  terminates  at  one  end  in  rollers  of  insulating' 
material.  Contact  strips  are  placed  horizontally  in  groups 
on  opposite  sides  of  the  lever,  the  group  on  one  side  con- 
sisting of  two  spring-contact  strips  having  their  free  ends 
curved  downward  and  extending  in  the  path  of  the  rollers, 
the  strips  arranged  above  and  insulated  from  but  nor- 
mally in  contact  with  the  spring-contact  strips,  and  strips 
below  the  spring-contact  strips,  insulated  from  and  nor- 
mally out  of  contact  with  them,  and  the  group  on  the  oppo- 
site side  consisting  of  two  spring-contact  strips  having 
their  free  ends  curved  downward  and  extending  into  the 
path  of  the  rollers,  and  strips  below  the  last-named  spring- 
contact  strips  and  insulated  from  them.  Turning  the  lever 
in  one  direction  actuates  one  group,  causing  two  contacts 
to  be  broken  and  two  lo  be  completed,  and  turning  the 
lever  in  the  opposite  direction  causes  two  contacts  lo  be 
made. 

DC9.477.  Electric  Time  Switch.  Henry  J.  Cogswell, 
Hartford,  Conn.  Application  filed  July  20,  1899. 
Renewed  August  9,    1900. 

A  spring  drives  a  time-train,  which  rotates  a  time- 
indicating  dial.  A  trip  is  adjustable  independently  of  and 
also  rotationally  movable  with  the  dial.  A  spring  drives 
the  striking  train.  Stop  mechanism  holds  the  striking 
train  and  is  periodically  moved  by  the  trip  to  release  the 
striking  train.  A  crank  is  connected  with  and  rotated  by 
the  inner  end  of  the  striking-train  spring,  and  stop  arms  are 
connected  with  the  crank,  A  catch  temporarily  holds  the 
stop  arms  and  is  moved  by  the  striking  train  for  releasing 
the  crank  and  allowing  it  to  be  rotated  by  the  striking-train 
spring.     Switch  blades  are  connected  to  the  crank, 

669,486.  Secondary  Battery.  Henry  C.  Porter,  Chi- 
cago, 111.,  assignor  to  Owen  H.  Fay,  Chicago,  111. 
Application  filed  December  27,  1898. 


NO.  ri,8g3. 


The  separator  consists  of  a  number  of  vertical  posts 
provided  with  notches,  and  a  number  of  horizontal  strips 
secured  in  the  notches  in  each  of  the  posts  on  the  opposite 
sides  thereof,  the  posts  and  strips  being  composed  of  in- 
sulating material,  and  being  staggered  relatively  to  each 
other  on  opposite  sides  of  the  posts. 

669,487.  Battery  Plate  or  Grid.  Henry  C.  Porter, 
Chicago,  111.,  assignor  of  one-half  to  the  Owen 
H.  Fay  Livery  company,  Chicago,  111.  Applica- 
tion filed  February  5,  1900. 

The  grid  comprises  a  rectangular  frarae,  with  a  series  of 
centrally  disposed  longitudinal  bars  integrally  connecting 
the  end  bars  of  the  frame,  and  a  series  of  transverse  bars 
integrally  connecting  the  side  bars  of  the  frame  and  the 
longitudinal  bars,  at  opposite  sides  of  the  central  longi- 
tudinal bars,  whereby  spaces  are  formed  between  the  inner 
faces  of  the  transverse  bars. 

Reissue. 

11,893.  Process  of  Operating  Two-liquid  Primary 
Batteries  and  Regenerating  Elements  Thereof. 
Henry  K.  Hess,  Albert  J.  Shinn  and  Carl  Hering, 
Philadelphia,  Pa.,  assignors  to  Herman  J.  Der- 
cum,  trustee,  Philadelphia,  Pa.  Application  filed 
January  24,  igot. 

The  process  described  consists  in  charging  the  cathode 
compartment  of  the  battery  with  a  mixture  of  highly 
oxidized  metallic  compound  as  a  depolarizing  agent  and 
an  acid  excitant  capable  of  combining  with  tbe  product  of 
the  reduction  of  the  depolarizer,  the  acid  excitant  being 
in  excess  of  that  needed  for  this  purpose,  and  after  ex- 
haustion of  the  depolarizer  transferring  the  liquid  to  tbe 
anode  compartment  of  the  battery  to  act  as  an  excitant. 
(See  cut.) 

Designs. 

34.173.  Contact  Base  for  Incandescent  Lamps.  Irv- 
ing E.  Brown,  Providence,  R.  I.,  assignor  to  the 
Providence  Gas  Burner  company,  Providence, 
R.  I.  Application  filed  February  7,  1901.  Term 
of  patent,    14  years. 

34.174.  Contact  Ring  for  Incandescent-lamp  _  Bases 
or  Caps.  Frederic  H.  Manchester,  Providence, 
R.  I.,  assignor  to  the  Providence  Gas  Burner 
company.  Providence,  R.  I.  Application  filed 
February  7,  1901.     Term  of  patent,  14  years. 
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The  Cuyahoga  Telephone    Company's 
Exchange  System  in  Cleveland. 

Since  the  invention  of  the  telephone,  telephony 
has  been  one  of  the  most  progressive  of  electrical 
iiidusiries,  and  perhaps  no  other  branch  of  electrical 
development  has  advanced  so  rapidly.  Especially 
is  this  true  of  the  period  that  has  elapsed  since  the 
fundamental  patents  expired  in  1893,  which  per- 
mitted the  Independent  telephone  companies  to  enter 
a  hitherto  monopolized  tield.  One  of  the  most  nota- 
ble examples  of  development  in  this  direction  is 
that  afforded  by  the  Cuyahoga  Telephone  company 
of  Cleveland.  Ohio,  which  stands  to-day  as  the  most 
completely  equipped  and  probably  the  largest  Inde- 
pendent telephone  exchange   in  the  world. 

The  Independent  movement  was  begun  in  Cleve- 
land in  1S97  by  what  was  known  as  the  Home  Tele- 
phone company,  which,  however,  made  but  slight 
progress,  owing  to  a  lack  of  finances.     In   1858  the 


to  the  telephone  interests,  a  number  of  ofhces 
throughout  the  building  are  rented  as  exhibition  or 
sample  rooms  .to  dealers  in  telephonic  supplies.  The 
building  is  one  of  the  best  lighted  in  the  city.  Four 
elevators  give  rapid  communication  between  the  vari- 
ous floors,  and  are  in  operation  at  all  hours. 

In  the  outside  construction  the  very  best  mate- 
rials have  been  used  and  the  most  modern  methods 
pursf.cd.  Subway  has  been  laid  in  the  downtown 
districts  and  along  the  principal  streets.  The  diacts 
are  Camp  tile,  laid  in  cement  and  surrounded  with 
concrete,  and  in  laying  subways  ample  provision  has 
been  made  for  future  growth.  In  the  business  por- 
tion of  the  city  the  cables  are  carried  direct  from 
the  manholes  into  the  basements  of  the  buildings, 
where  distribution  is  made  from  cable  boxes ;  in 
other  parts  of  the  underground  district,  the  distribu- 
tion is  from  cable  poles.  The  subway  system  con- 
tains 1. 599.919  duct  feet;  138,919  feet  of  trench,  447 
manholes  and  8,895.7  feet  of  underground  cable  have 


in  the  cable  boxes  where  the  line  wire  enters  the 
cable,  and  also  on  buildings  where  the  wire  enters. 
These,  together  with  a  combined  lightning  and 
sneak-current  arrester  placed  directly  above  the  tele- 
phone, afford  adequate  protection. 

From  the  terminal  room  the  wires  are  carried 
in  lead-covered  cables  of  100  pairs  each,  through 
cable  shafts,  up  to  the  distributing-board  room  on 
the  eighth  floor.  From  this  point  they  go  to  the 
relay  room  on  the  ninth,  and  thence  back  to  the 
intermediate  board  on  the  eighth,  where  they  are 
distributed  to  the  different  sections  of  the  switch- 
board. 

The  switchboard,  which  is  the  largest  in  the 
world,  is  of  the  four-division,  multiple  type,  and  has 
an  ultimate  capacity  of  20,000  lines,  although  it  is 
at  present  equipped  for  10,000  lines.  This  board 
was  manufactured  and  installed  by  the  Kellogg 
Switchboard  and  Supply  companj*  of  Chicago.  With 
this  design   of  board    (four-division  multiple)    it  js 
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present  Cuyahoga  Telephone  company  secured  con- 
trol of  the  property,  and  immediately  laid  plans  for 
the  present  extensive  and  modern  telephone  ex- 
change. 

These  plans  included  the  construction  of  a  large, 
modern,  nine-storj-  building,  known  as  the  Electric 
building,  in  the  central  part  of  the  city,  which  is 
recognized  as  one  of  the  finest  office  buildings  in 
the  state  to-day.  The  three  floors  at  the  top  of  the 
building  are  devoted  exclusively  to  telephonic  inter- 
ests. On  the  eighth  floor  is  situated  the  switch- 
board of  the  Cuyahoga  Telephone  company  and  the 
long-distance  toll  board  of  the  United  States  Tele- 
phone company.  The  ninth  floor  contains  some  of 
the  offices  of  the  engineering  and  auditing  depart- 
ments, the  storage-batterj'.  power  and  relay  rooms 
and  the  operators'  locker  and  lunch  rooms.  The  sev- 
enth floor  is  eritireh'  taken  up  by  the  offices  of  the 
several  allied  interests — the  Cuj-ahoga,  United  States  , 
and  Federal  Telephone  companies.  The  Reserve 
Construction  comp'anj-,  which  has  charge  of  all  of  the 
construction  work  of  the  companies  named,  has  its 
offices  on  the  sixth  floor.  In  addition  to  the  three 
floors  above  mentioned  as  being  devoted  exclusively 


been  used  in  the  construction.  lii  the  overhead 
construction  a  great  deal  of  aedal  cable  has  been 
used,  which  is  in  accordance  with  the  best  and  most 
modern  telephone  construction.  This  reduces  the 
interference  from  outside  sources  to  a  minimum, 
and  permits  the  use  of  shorter  poles — and  therefore 
stronger  line  construction — on  account  of  the.  de- 
creased number  'of  cross-arms  required;  in  fact,  it 
has  been  a  rule  not  to  use  more  than  five  cross-arms 
on  a  lead.  At  certain  intervals  along  the  leads,  varj-^- 
ing  in  accordance  with  the  number  of  subscribers 
in  the  district,  cable  boxes  are  placed,  from  which 
distribution  is  made.  The  pole-line,  construction 
throughout  is  of  a  very  substantial  character.  Iil 
the  outside  construction  410,227  feet  of  aeriaKcablc, 
15.811,199  feet  of  bare  copper  wire.  19,406  crpss-arms 
and  6.707  poles  have  been  used. 

All  of  the  wires  arc  brought  into  the  ter-minal 
room,  which  is  located  in  the  basement  of  the  ex- 
cliange  building,  through  underground  cables,  These 
cables  terminate  m  Cook  terminal  heads,  which  are 
equipped  with  lightning  and  sneak-current  protectors. 
"Cigarette"  fuses,  designed  to  protect  cables  and 
property    against    high-tension    currents,    are    placed 


possible  to  take  care  of  four  times  as  many  sub- 
scribers as  are  ordinarily  handled  on  a  straight 
multiple  board,  which  is  usually  limited  to  5,000. 
Thus  it  is  possible  to  handle  20,000  lines  without 
difficulty,  as  one-fourth  of  the  lines  are  mullipled  on 
each  of  the  four  divisions.  These  divisions  are  des- 
ignated as  the  A,  C,  Ai  and  R  divisions.  Each  sub- 
scriber's line  is  equipped  with  four  jacks  and  polar- 
ized, drops,  one  on  each  division,  so  that  a  subscriber 
can  call  direct  to  any  other  subscriber  without  hav- 
ing to  be  transferred  through  a  trunking  or  transfer 
system.  The  calling  box  at  the  subscriber's  instru- 
ment 'is  equipped  with  four  small  push-buttons, 
marked,  respectively.  A,  C,  M  and  R.  and  a  sub- 
scriber signals  central  by  pressing  a  button  corre- 
sponding to  the  division  of  the  board  on  which  the 
calledrfor  subscriber  is  multinled.  In  the* telephone 
directory  the  letter  of  this,  division  is  placed  before 
the  subscnber'.s  ntimlier.  'Tlie  ■  (^f)eralbr  answering 
the  call  connects  "the 'caller  directly  with  the  sub- 
scriber desired.  The  subscriber,  by  replacing  his  re- 
ceiver on  the  hook  at  the  close  of  conversation, 
automatically  signals  the  operator  to  disconnect. 
This  signal  is  given  by  the  lighting  of  small  incan- 
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descenl  lamps  on  the  operator's  keyboard,  one  of 
which  corresponds  to  each  cord  and  plug,  thus  giving 
double  supervision  to  the  operator,  and  thereby 
greatly  facilitating  the  rapid  handling  of  calls,  which 
is  an  essential  feature  of  modern  telephone  service. 
In  the  switchboard  there  are  40,000  polarized  line 
drops,  136.580  spring-jacks,  and  more  than  16,000 
separate  cables,  containing  from  20  to  200  wires  each. 
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located  at  Nottingham,  an  adjoining  town  along  the 
lake  shore;  the  remaining  three  are  located,  about 
six  miles  from  the  main  exchange,  in  the  eastern, 
southeastern  and  western  suburbs  of  Cleveland,  and 
are  known,  respectively,  as  the  Crest,  Broad  and 
Cliff  exchanges.  The  Crest  and  Broad  exchanges 
have  been  built  quite  recently,  and  have  each  an 
ultimate  capacity  of  2,000  lines.     The   switchboards 
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More  than  7.000  miles  of  wire  are  used  in  the 
switchboard,  comprising,  approximately,  about  1,500,- 
000  separate  wires;  to  connect  these  to  their  respect- 
ive terminals,  springs,  etc.,  over  3,000.000  soldered 
connections  are  necessary.  The  total  amount  of 
wire  used  in  the  entire  distributing  system,  the 
switchboard  and  the  instruments  aggregates  over 
60.000  miles. 

The  switchboard  is  directly  connected  by  a  trunk- 
ing  system  with  the  long-distance  toll  board  of  the 
United  States  Telephone  company,  which  is  situated 
at  the  east  end  of  the  operating  room,  being  sep- 
arated from  the  local  board  by  a  glass  partition. 
This  gives  the  subscribers  direct  connection,  over 
25.000  miles  of  copper-metallic  circuit,  with  more 
than  1,300  cities  and  towns  in  Ohio  and  many  towns 
and  villages  in  adjoining  states. 

The  power  room,  which  contains  the  motor-gen- 
erators for  charging  storage  batteries  and  the  ring- 
ing generators  for  the  local  and  long-distance  boards, 
is  on  the  ninth  floor  of  the  exchange  building.  In 
this  room  is  mounted  the  marble  power  switchboard, 
which  is  equipped  with  the  voltmeters,  ammeters, 
switches,  circuit-breakers,  etc.,  necessary  for  con- 
trolling the  power  service.  The  current  for  op- 
erating motor-generators  is  furnished  by  the  com- 
pany's own  plant  in  the  basement,  which  also  fur- 
nishes power,  light  and  heat  for  the  entire  building. 
This  plant  consists  of  two  Ideal  engines  of  100 
horsepower  each,  direct-connected  with  two  75-kilo- 
watt  generators. 

The  storage-battery  and  relay  rooms  arc  also  on 
the  ninth  floor.  In 'the  former  are  located  the  stor- 
age batteries  used  in  operating  the  line  relays  and 
automatic  signaling  and  for  furnishing  current  for 
the  operators'  transmitters;  the  latter  contains  the 
subscribers'  line  relays,  by  the  use  of  which  the 
operator,  in  plugging  in  on  the  line,  automatically 
cuts  out  the  signaling  circuit,  and  is  put  in  direct 
connection  with  the  calling  subscriber.  The  wire 
chief,  whose  duty  it  is  to  see  that  all  trouble  is 
located  and  cleared,  has  an  office  adjoining  the  ter- 
minal room.  Here  a  complete  record  is  kept  of  every 
case  of  trouble  that  is  reported  by  either  the  sub- 
scriber or  the  operator. 

Besides  the  main  switchboard  in  the  central  part 
of  the  city,  the  company  has  four  branch  exchanges. 
One    of    these,    known   as    the    Shore    exchange,    is 


at  these  two  exchanges  were  installed  by  the  Kellogg 
company,  and  are  of  that  company's  latest  common- 
battery,  lamp-signal  type.  They  are  directly  con- 
nected, by  a  trunking  system' having  automatic  su- 
pervisions,  to   the    main    exchange. 

The  company  has  31   private  branch  exchanges  in 
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of  service  is   proving  very   satisfactory   to   the   dif- 
ferent concerns  which  have  adopted  it. 

The  company  has  made  special  efforts  to  secure  an 
efficient  operating  force,  this  being  a  very  impor- 
tant feature  in  furnishing  satisfactory  service.  At 
present  165  operators  are  employed,  and  it  is  the 
policy  of  the  company  to  make  every  provision  for 
their  comfort.  Arriving  at  the  building,  the  girls 
take  the  elevator  to  the  ninth  floor,  where  tne  locker 
room  is  located.  This  room  contains  combination 
lockers,  in  which  the  operators  place  their  wraps  and 
other  belongings   while  on  duty,  and,  each  operator 
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Operation  in  the  offices  of  some  of  the  largest  manu- 
facturing and  wholesale  establishments  of  the  city, 
and  quite  a  number  of  others  will  be  installed  soon. 
These  switchboards  are  equipped  for  from  five  to 
100  stations,  and  have  direct  connection,  over  one 
or  more  trunks,  with  the  main  exchange.     This  class 


has  one  of  these  lockers  for  her  exclusive  use.  At 
the  entrance  to  the  room  is  a  recording  clock,  by 
means  of  which  the  operators  register  the  time  of 
their  arrival  and  departure.  After  registering  and 
laying  aside  their  wraps,  the  operators  go  to  the 
recreation    room    adjoining   the   operating   room    on 


Face  of  Switchboard. 
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the  eighth  floor.  This  room  is  fitted  up  with  sofas, 
rockers  and  other  furniture  necessary  for  the  op- 
erators' comfort,  and  the  latest  magazines  and  peri- 
odicals are  kept  on  file.  Games  of  various  kinds 
are  also  provided  for  those  who  prefer  this  form 
of  recreation.  Operators  are  expected  to  report  for 
duty  in  this  room  five  minutes  before  the  schedule 
time  for  taking  their  places  at  the  switchboard.  An 
electric  gong,  operated  from  the  chief  operator's  desk 
in  the  switcliboard  room,  notifies  the  operators  of 
the  time  for  commencing  their  duties,  and  the  fol- 
lowing code  of  signals  has  been  arranged : 

At  the  first  stroke  of  the  bell,  the  operators  form 
in  line  and  put  on  their  head  telephones. 

At  the  second  stroke  they  pass  out  into  the  oper- 
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ating  room  and  march  in  single  file,  keeping  step,  to 
their  respective  positions  at  the  switchboard,  where 
-they  stand  behind  the  chairs  of  the  operators  whom 
they  are  relieving.  The  operators  for  the  A  and  C 
divisions,  which  are  in  the  western  end  of  the  oper- 
ating room,  leave  the  recreation  room  through  a 
door  to  the  left,  while  those  for  the  M  and  R  divi- 
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STORAGE-BATTERY   EQUIPMENT. 

sions  in  the  eastern  end  of  the  room   enter  the  room 
from  a  door  to  the  right. 

At  the  third  stroke  the  operators  who  are  to  be 
relieved  leave  their  chairs  from  the  left,  at  the  same 
time  withdrawing  the  plugs  of  their  receiver  cords; 
the  relieving  operators  immediately  plug  in,  while 
being  seated  from  the  right,  and  assume  control  of 
their  respective  positions. 
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LOAD     CUR\-E     OF   C   BOARD    FROM     6     A.     M.,     DECEM- 
BER   31.     1900,    TO    6    A.      M.,     JANUARY     I,      I90I. 

At  the  fourth  stroke  of  the  gong,  the  relieved  op- 
erators, who  have  been  standing  in  line  behind  their 
chairs,  march  in  line  to  the  recreation  room,  leaving 
the  exchange  room  by  the  doors  through  which 
they  entered. 

Eight  and  one-half  hours  of  actual  operating  con- 
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stitute  a  day's  work  for  a  regular  operator.  The 
operators  are  allowed  one  hour  for  lunch,  and  are 
relieved  at  stated  times  for  15  minutes  in  the  morn- 
ing and  in  the  afternoon.  ' 

The  operators  in  each  division  are  presided  over 
by  a  monitor,  whose  desk  is  situated  about  the  center 
of  the  division,  a  short  distance  from  the  face  of 
the  board.  The  chief  operator  has  general  super- 
vision of  the  operating  room,  and  from  her  desk 
can  communicate  direct  with  the  monitors,  oper- 
ators or  the  wire  chief.  All  inquiries  in  regard  to 
the  names,  numbers  or  locations  of  subscribers  are 
referred  to  the  chief  operator  and  answered  by  her 
or  her  assistant,  who  has  a  position  at  the  same 
desk.  A  movable  card  file  near  the  desk  contains 
all  information  necessary  for  answering  such  in- 
quiries. In  addition  to  this,  there  is  an  "information 
bureau"  connected  with  the  system,  which  is  de- 
signed to  answer  any  question  that  might  be  pro- 
pounded by  the  most  inquisitive  or  curious  sub- 
scriber, from  an  inquiry  as  to  the  time  of  local 
trains  or  the  address  of  a  city  resident  to  the  latest 
statistics  or  recipe. 

The  operating  force  is  very  efficient,  owing,  to  a 
great  extent,  to  the  feeling  of  friendly  rivalry  ex- 
isting among  the  operators  in  regard  to  speed  in 
handling  calls.  By  the  use  of  a  specially  designed 
automatic  apparatus,  accurate  tests  are  made  several 
times  each  month  to  determine  the  average  speed  of 
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the  different  operators,  and  the  records  of  such  tests 
are  posted  in  the  recreation  room  at  the  close  of  the 
month.  Promotions  are  made  from  among  the  op- 
erators having  the  highest  averages.  From  this 
record  the  average  speed  for  the  entire  exchange  is 
computed.  The  average  time  required  to  answ'er 
subscribers'  calls  for  different  months,  as  shown 
by  these  tests,  has  varied  from  2.65  seconds  to  4.86 
seconds.  The  operators  have  also  been  strongly  im- 
pressed with  the  importance  of  courteous  treatment 
of  subscribers,  and  very  few  complaints  in  regard 
to  discourteous  operators  have  been  received. 

One  day  in  each  week  records  are  kept  of  all  calls 
received  at  the  exchange.  From  these  records  load 
curves  are  made  showing  the  number  of  calls 
handled  during  different  hours  of  the  day  and  night, 
and  the  average  number  of  calls  handled  per  day 
per  subscriber  is  computed;  this  number  at  present 
is  10  and  a  fraction,  and  has  been  gradually  increas- 
ing since  the  opening  of  the  exchange  in  February 
of  last  year.  A  record  is  also  kept  of  the  busiest 
positions   on   the    switchboard. 

Adjoining  the  reception  room  is  the  hospital  room, 
which  is  equipped  with  couches,  and  contains  a 
medicine  chest  of  simple  remedies  to  be  used  in 
emergency  cases. 


GE   SYSTEM. — DISTRIBUTING-BOARD    ROOM. 

On  the  ninth  floor  is  a  neat  and  attractive  dining 
room  for  the  operators'  exclusive  use,  where  pure, 
wholesome  food  is  served  at  cost;  this  room  is 
tastefully  decorated  with  appropriate  pictures  and 
paintings.  The  food  served  in  the  dining  room  is 
prepared  in  the  kitchen  adjoining,  which  is  equipped 
with  gas  range,  refrigerator  and  all  necessary  uten- 
sils.    Competent    help    prepare    and    serve  the   food 
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under  the  supervision  of  a  matron,  who  also  has 
charge  of  the  hospital  and  recreation  room. 

By  means  of  an  improved  ventilating  system  in  the 
basement  the  air  in  the  switchboard  room  is  kept 
at  an  equitable  temperature  during  all  seasons  of 
the  year.  The  air  is  washed  and  screened  and  then 
forced  by  rotary  fans  through  an  air  shaft  into  the 
operating  room.  It  is  heated  in  winter  by  passing 
over  steam  coils,  and  cooled  in  summer  by  passing 
over  pipes  containing  ammonia  gas  from  the  refrig- 
erating plant.  The  air  when  it  reaches  the  switch- 
board room  is  practically  free  from  all  impurities 
and  dust,  which  might  endanger  the  health  of  the 
operators  or  injure  the  delicate  mechanism  of  the 
switchboard. 

The  switchboard  was  originally  equipped  for  6,000 
lines,  which  it  was  thought  would  provide  for  the 
growth   for  some  time  to  come :   but,  owing  to  the 
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vigorous  policy  of  the  management,  all  the  available 
space  was  taken  up  within  the  first  four  months 
after  beginning  operation.  This  phenomenal  growth, 
being  so  unexpected,  made  it  difficult  for  the  com- 
pany to  take  care  of  new  subscribers  as  rapidly  as 
desired,  on  account  of  the  delay  in  securing  mate- 
rial, owing  to  the  strong  demand  for  telephone  sup- 
plies and  apparatus.  At  no  time  for  several  months 
lias  the  number  of  subscribers  on  the  "waiting  list" 
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been  less  than  2.000,  and  despite  the  fact  that  the 
company,  with  the  increased  facilities,  is  now  in- 
stalling from  25  to  50  telephones  a  day,  tlie  demand 
for  new  service  is  so  great  that  it  is  not  materially 
lessening  this  nimiber.  - 

The  switchboards  of  both  the  Cuyahoga  and  the 
United  States  Telephone  companies  were  installed 
by  Mr.  L.  W.  Stanlon.  the  present  superintendent 
01  switchboards  of  the  Federal  Telephone  company, 
who  was  at  that  time  employed  by  the  Kellogg 
Switchboard  and  Supply  company.  All  of  the  con- 
sirnclion  and  engineering  work  has  been  under  the 
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Ebcr  H.  Monlton,  of  the  Farmers  and  Mechanics' 
Savings  Bank.  Minneapolis,  will  be  president,  and 
Joseph  Lockcy,  of  tlie  National  German  American 
Bank,  St.  Paul,  vice-president  of  the  new  company. 
The  other  officers  are :  Secretary  and  treasurer, 
William  M.  Kerkhoff  of  St.  Paul ;  general  manager, 
Edward  I£.  Webster,  Minneapolis,  and  general  su- 
perintendent. C.  H.  Judson.  Minneapolis.  The  di- 
rectors are  E.  H.  Moulton  and  Edward  E.  Web- 
ster of  Minneapolis,  Joseph  Lockey  and  William 
;M.- Kerkhoff  of  St.  Paul,  L.  A.  Trowbridge  of 
Chicago     and    J.    C.    Hiiliingcr     of    Keokuk,    Iowa. 


Dining   Room. 
A  Corner  of  toe  Hospital  Room. 


Lockers. 
Recreation  Room. 


tlirect  supervision  of  Mr.  Maxime  Reber,  the  pres- 
ent consulting  engineer  of  the  company.  Mr.  Reber 
is  also  the  consulting  engineer  and  general  manager 
of  the  Federal  Telephone  company. 

The  officers  of  the  company  are  as  follows : 
President,  H.  A.  Everett ;  vice-president,  E.  W. 
Moore ;  treasurer,  John  Sherwin ;  secretary,  F.  R. 
Price ;  assistant  secretary,  J.  B.  Hoge ;  general  man- 
ager, ilark  Davis ;  directors,  H.  A.  Everett,  E.  W. 
Moore,  John  Sherwin,  H.  Clark  Ford,  F.  T.  Pom- 
croy,  J.  B.  Hanna,  R.  A.  Harmon,  F.  M.  Stearns, 
C.  W.  Wason,  M.  H.  Davis,  Barney  Mahler. 
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Mr.     Hubinger     is     the 


originator  of  the  Mis- 
sissippi Valley  company,  and  Edward  A.  Webster 
was  formerly  the  receiver  in  charge  of  the  concern's 
affairs. 


Twin    City    Telephone    Company    in 
Minneapolis. 

There  has  lately  been  formed  in  Minneapolis 
a  company  which  has  taken  over  the  property  of  the 
Mississippi  Valley  Telephone  company,  the  Inde- 
pendent concern  which  has  for  some  time  been  in 
I  he  bands  of  a  receiver.  The  new  corporation  will 
<lo  business  under  the  name  of  the  Twin  City  Tele- 
phone company,  and  is  backed  by  Minneapolis,  St. 
Paul  and  Chicago  capital.  The  plant  of  the  Missis- 
sippi Valley  company  represents  an  outlay  of  nearly 
$(,000,000  in  the  Twin  Cities,  and  exemplifies  th6 
best  and  most  modern  ideas  in  telephone  construc- 
tion, so  that  Minneapolis  will  not  only  have  a  com- 
peting telephone  system,  second  to  none  in  the 
country,  but  it  will  be  backed  by  Minneapolis  men 
who  are  on  the  ground,  and  to  whom  patrons  can 
turn  for  remedy  for  the  slightest  impairment  of 
their  service.  This  condition  has  been  made  possible 
by  the  enterprise  of  a  number  of  progressive  men 
whose  efforts  to  place  the  affairs  of  the  Mississippi 
Valley  Telephone  company  on  a  sound  financial  basis 
have  been  crowned  with  success.  .         •  '  • 

The  reorganization  of  the  Independent  company 
promises  results  of  much  importance  to  that  region. 
Not  only  are  many  enlploycs  in  Minneapolis  and 
St.  Paul  directly  affected,  but  the  officers  of  the  new 
company  have  provided  for  funds  to  cover  con- 
templated improvements  and  extensions  involving 
the  expenditure  of  several  hundred  thousand  dollars. 
These  improvements  will  include  telephone  build- 
ings and  sub-stations  in  the  Twin  Cities,  as  well  as 
many  new  lines  and  long-distance  connections.  The 
lines  of  the  system  are  full-metallic  circuits,  and 
the  management  promises  a  continuance  of  the 
former  rates,  $4  a  month  for  business  telephones 
and  $2.50  for  residence  instruments,  all  on  private 
wnres.  with  no  party  lines. 


Train  Dispatching  by  Telephone. 

The  advantages  of  the  telephone  in  dispatching 
trains  are  summarized  by  the  Railroad  Gazette  as 
follows : 

1.  It  makes  available  as  an  operator  every  station 
and  train  employe  who  is  good  at  reading  and  writ- 
ing. 

2.  As  a  corollary  to  this,  it  makes  it  much  easier 
to  promptly  fill  vacancies. 

3.  A  slight  saving  in  time. 

4.  Perhaps  a  saving  in  wages. 

5.  Enables  the  dispatcher  to  make  sure  that  both 
conductor  and  engineman  have  read  an  order. 

To  these  we  may  add,  if  the  discipline  is  of  the 
kind  that  we  have  mentioned,  a  compulsory  improve- 
ment  in   discipline. 

The  only  permanent  disadvantage  is  the  cost.  For 
long  distances  the  telephone  requires  a  metallic  cir- 
cuit of  copper  wire.  Whether  this  will  be.  a  real  dis- 
advantage of  any  consequence  remains  to  be  shown. 
Someone  has  said  that  it  is  very  wearing  on  the 
nerves  to  record  telephone  messages  all  day ;  but, 
assuming  that  this  is  an  appreciable  drawback,  it  is 
safe  to  say  that  some  way  will  be  found  to  cure  it. 

The  first  adventure  speaks  for  itself;  this  alone 
will,  we  think,  be  a  determining  factor  in  an  increas- 
ing number  of  cases.  The  second  includes  an  added 
element  of  strength  in  dealing  with  strikers,  though 
it  is  to  be  borne  in  mind  that  this  very  fact  may 
bring  on  strikes  of  operators.  The  third  advantage 
IS  appreciable  in  the  dispatcher's  office,  but  the 
saving  in  the  time  of  the  trains  affected  by  any 
particular  order  is  of  only  occasional  value.  The 
fourth  item  cannot  be  a  very  important  one  (except 
where  a  telephone  can  be  made  available  without  es- 
tablishing a  station  or  office),  for  the  reason  that 
the  wages  of  Morse  operators  are  generally  no 
higher  than  must  be  paid  for  non-operators  who 
are  of  sufficient  years  and  trustworthiness  to  handle 
train  orders.  It  will  be  a  decided  backward  step  if 
the  introduction  of  the  telephone  leads  to  the  em- 
ployment at  stations  of  persons,  in  any  capacity,  of 
lower  general  intelligence  than  those  now  employed. 
The  fifth  advantage  is  based  on  a  single  detail,  but  it 
is  not  unimportant.  Enginemen  have  many  times 
smashed  their  engines  by  depending  on  the  con- 
ductor's reading  of  an  order. 
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First  Telephone  Exchange   in   Indiana. 

Evansville.  Ind.,  claims  to  have  had  the  first  public 
telephone  exchange  operated  in  the  state  of  Indiana. 
'J"he  exchange  grew  out  of  a  telephone  system  that 
was  installed  in  April,  1879,  for  the  use  of  the  public 
schools.  The  eight  school  buildings  were  all  con- 
nected on  one  circuit  with  the  superintendent's  office 
in  the  high  school  and  were  operated  on  a  party  line, 
the  different  buildings  being  called  by  one,  two,  or 
as  many  rings  as  were  agreed  upon  by  the  super- 
intendent. Edison  desk  telephones  were  used,  and 
it  is  believed  that  the  school-board  officers  who  had 
the  system  installed  were  the  first  to  adopt  the  tele- 
phone, for  schools,  in  the  world.  This  system  was 
installed  by  N.  M.  Booth,  an  old-time  telegrapher, 
assisted  by  his  son,  W.  P.  Booth,  and  the  records  of 
the  school  board  show  that  Mr.  Booth,  senior,  was 
paid  $417.89  for  the  telephone  plant  on  May  3,  1879. 

Mr.  N.  M.  Booth,  who  is  now  78  years  of  age  and 
still  resides  at  Evansville,  writes  that  the  pupils  of 
the  eight  school  buildings  advertised  the  telephone 
system  by  speaking  ,of  the  "wonderful  thing  that 
talked."  When  H.  H.  Eldred,  the  general  mana- 
ger of  the  telephone  department  of  the  Western 
Union  company,  went  to  Evansville  the  business 
men  were  anxious  for  a  public  exchange.  Mr.  El- 
dred said  that  if  60  subscribers  could  be  obtained 
he  would  secure  the  outfit'  that  had  been  ordered 
for  Kansas  City.  In  one  day  the  required  number 
of  subscribers  was  booked  and  the  exchange  was  in- 
stalled, it  being  opened  for  public  service  on  Julv 
15,    1879- 

The  calling  system  of  the  exchange  was  based 
on  the  telegraph,  and  relays  were  used.  In 
the  accompanying  illustration  is  shown  the  ex- 
change equipment.  The  60  relays  were  mounted 
on  a  board,  seen  at  the  right  of  the  picture.  When 
a  subscriber  called  the  central  exchange  the  relay 
magnet,  which  was  worked  by  the  main  battery, 
closed  the  local  circuit,  causing  one  of  the  needles  " 
of  the  annunciator  board  (shown  in  the  center  of  the 
illustration)  to  point  to  the  number  of  the  sub- 
scriber. The  switching  was  done  as  it  is  now,  and 
the  elder  Mr.  Booth  asserts  that  the  time  occupied 
in  making  connections  was  no  longer  than  it  is  in 
the  present-day  exchange.  The  Edison,  Gray, 
Phelps  and  other  telephones  were  sent  to  Evans- 
ville for  trial,  but  the  Edison  instrument  was  adopt- 
ed, it  being  regarded  as  the  best  of  those  subinitted. 

This  public  exchange,  like  the  school  line,  was 
installed  by  N.  M.  Booth,  who  acted  in  the  capacity 
of  manager   and   was   assisted   by   his   son,   W.   P. 


The  _  Cumberland  Telephone  company  of  Nash- 
ville, Tenn..  has  applied  for  a  fiancbise  at  Lees- 
vilk.  La.  This  coinpany  has  purchased  the  exclTange 
at  Plarriman.  Tenn.,  and  will  operate  it  hereafter. 


FIRST   TELEPHONE  EXCHANGE  IN    INDIANA. 

Booth,  now  connected  with  the  Western  Telephone 
Construction  company  of  Chicago.  That  the  ser- 
vice of  the  system  was  prompt  and  satisfactory  is 
attested  by  a  statement  signed  by  many  of  the  busi- 
ness men  of  Evansville,  who  were  subscribers  of  the 
old  exchange.  One  of  the  uses  to  which  this  telephone 
exchange  was  put  was  to  connect  the  residence  of  one 
of  the  subscribers  with  the  pulpit  of  the  Cumberland 
Presbyterian  church,  in  order  that  a  lady  who  was 
not  able  to  attend  the  church  could  have  the  pleasure 
of  hearing  the  pastor,  Rev.  W.  J.  Darby,  by  tele- 
phone. That  occasion,  it  has  been  suggested,  was 
perhaps  the  first  time  that  a  sermon  was  trans- 
mitted by  telephone.  Shortly  after  the  exchange 
was  opened  a  game  of  chess  was  contested  by  tele- 
phone between  two  gentlemen  in  Evansville  and 
two  players  in  Henderson,  Ky.,  about  twelve  miles 
distant.  A  telephone  was  sent  to  Henderson  and 
connected  to  the  telegraph  line  which  was  used  for 
the  transmission.  It  is  stated  that  the  Evansville 
team  was  victorious. 


J.  L.  Hayes  of  Tallahassee,  Fla.,  has  applied  for  a 
franchise  for  an  Independent  system  at  Pensacola. 
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Telephone  Service  In  Chicago. 

In  the  whole  field  of  applied  electricity  there  is 
no  more  interesting  or  significant  fact  than  the  phe- 
nomenal growth  of  the  telephone  business  in  this 
country  during  the  last  four  or  five  years.  During 
that  time  the  plants  and  operating  facilities  of  the 
larger  companies  have  been  almost  transformed. 
The  old  magneto  type  of  telephone  with  crank  gen- 
erator, local  batteries  at  the  subscriber's  office,  etc., 
have  been  replaced  with  automatic  signaling  devices, 
operated  by  common-battery  on.  metallic  circuits.  In- 
struments adapted  to  the  greatest  convenience  of  the 
subscriber  have  replaced  the  older  and  more  clumsy 
forms.  The  service  has  been  accelerated  and  per- 
fected to  such  an  extent  that  in  the  larger  cities 
the  telephone  on  the  desk  of  a  busy  man  is  almost 
as  indispensable  as  any  other  part  of  his  office 
furnishings. 

The  development  of  a  system  of  rates  whereby 
the  telephone  user  pays  for  just  as  many  mes- 
sages as  he  desires,  beginning  with  a  small  initial 
number  and  extending  through  various  gradations 
of  rates  to  facilities  which  meet  the  needs  of  the 
heaviest  user,  is  judged  to  have  had  much  to  do 
with  this  growth.  This  systein  of  rates  origi- 
nated in  the  BufTalo  (N.  Y.)  exchange,  but  was 
first  given  an  extended  trial  in  the  New  York 
exchange  not  more  than  lo  years  ago,  since  which 
time  the  number  of  telephones  in  that  city  has 


imiform  rate  to  all  subscribers,  and  the  patron  who 
had  but  two  or  three  calls  in  a  day  paid  just  as  much 
annually  as  the  one  who  had  30  or  40  calls.  All 
this  has  been  changed  by  the  introduction  of  meas- 
ured-service rates  whereby  the  subscriber  pays  in 
proportion  to  the  number  of  calls  he  makes.  At  the 
present  time  there  are  no  less  than  15  distinct  classes 
of  rates  for  exchange  service.  Those  who  desire 
pay  an  annual  sura  for  a  telephone,  operated  either 
on  a  grounded  line  or  a  metallic  circuit,  and  have 
the  privilege  of  using  it  to  an  unlimited  extent. 
More  than  500  large  users  have  private  branch  ex- 
changes, with  switchboards  located  and  operated 
in  their  own  offices,  connected  by  trunk  lines  with 
the  main  exchange.  These  are  provided  either  for 
unlimited  use  or  measured  service,  by  which  the  sub- 


service  interferes  with  the  general  efficiency  of  the 
exchange. 

Few  people  realize  that  the  area  covered  by  the 
Chicago  telephone  exchange  is  greater  than  any  other 
in  this  country.  From  the  north  to  the  south  limits 
of  the  exchange  the  distance  is  18  miles  and  from 
the  lake  to  the  west  limits,  eight  miles.  Under- 
ground conduits  of  the  company  now  extend  from 
Montrose  boulevard  and  Clark  street  on  the  north 
to  Sixty-third  street  and  Madison  avenue  on  the 
south,  a  distance  of  12  miles. 

The  general  conduit  plan  of  the  company  was  laid 
out  in  1893.  It  provides  ultimately  for  the  operation 
of  22  exchanges  in  the  city  and  is  laid  out  in  rela- 
tion to  these  exchange  sites,  so  that  all  conduit 
work  forms  a  part  of  the  ultimate  plan.  Eleven  of 
these  exchange  offices  are  now  being  operated 
in  permanent  quarters,  the  company  owning 
nine  of  its  exchange  buildings  and  leasing  two 
others  in  the  downtown  district  in  modern, 
fireproof  buildings.  The  company  owns  the 
building  sites  of  four  additional  exchanges,  upon 
which  buildings  will  be  erected  when  the  growth 
of  the  business  requires.  The  group  illustra- 
tion accompanying  this  article  shows  six  of 
the  company's  buildings  completed  within  the 
last  two  years. 

In  the  Main  office  building  there   is   one  of 
the  finest  exchange  rooms  in  this  country,  occu- 


Wentworth-Englewood  Office. 
West  Office. 
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increased  from  less  than  S,ooo  to  the  large  number 
of  50,000  at  the  close  of  the  year  1900.  The  number 
of  telephones  operated  in  Philadelphia  and  Boston 
has  doubled  during  that  same  period,  and  in  Chi- 
cago has  increased  from  7,898,  January  I,  1891,  to 
27,734,  January  i,  1901. 

The  territory  of  the  Chicago  Telephone  company 
embraces  the  city  of  Chicago  and  a  group  of  cities 
and  towns  in  the  immediate  suburbs  and  surrounding 
country  within  a  radius  of  about  30  miles.  In  this 
territory  the  number  of  telephones  increased  in  10 
years  from  9,043  to  36,414.  Increases  in  the  plant 
of  the  Chicago  company  were  in  proportion.  Ten 
3  ears  ago  the  Chicago  Telephone  company  had  ex- 
change offices  in  15  towns  and  toll  stations  in  6^ 
towns.  It  now  operates  84  exchanges  and  toll  offices 
in  loi  towns  and  hamlets.  The  amount  of  under- 
ground wire  in  Chicago  10  years  ago  was  8,291  miles. 
To-day  68,503  miles  are  in  operation,  included  in  a 
total  of  110,605  miles  of  underground  and  aerial  wire 
in  the  city  of  Chicago.  The  net  increase  in  the  num- 
ber of  telephones  and  in  the  plant  in  a  single  year 
now  aggregates  more  than  the  entire  plant  10  years 
ago.  This  large  growth  in  the  number  of  telephones 
has  been  brought  about,  it  is  said,  by  means  of  a 
variety  of  rates  and  forms  of  service  adapted  to  the 
"heeds  of  all  classes.    Ten  years  ago  there  was  one 


scriber  pays  for  just  the  number  of  calls  he  may 
desire.  Many  others  avail  themselves  of  the  measured 
rates  on  single  or  party  lines,  paying  for  any  desired 
number  of  annual  calls  at  an  initial  rate  and  for  ex- 
cess calls  at  a  sliding  scale  of  rates  as  low  as  three 
cents  per  call.  The  minimum  annual  rate  of  this  serv- 
ice is  $60.  Early  in  1895  an  efficient  four-party-line 
service  of  private  residences  was  designed  by  em- 
ployes of  the  company  and  introduced  with  success. 
This  has  become  popular  throughout  the  city,  and 
telephones  on  this  plan  are  in  service  in  nearly  4,000 
private  residences.  For  the  accommodation  of  the 
general  public  who  have  not  as  yet  telephones  in 
their  own  premises,  2,500  public  pay  stations  have 
been  installed  and  are  now  in  operation  in  drug 
stores  and  public  places  of  every  description.  The 
latest  innovation  of  the  company  has  been  a  service 
to  accommodate  the  very  smallest  class  of  users. 
This  is  the  nickel-in-the-slot  telephone,  operated  on 
lo-party  lines,  introduced  late  in  the  year  1900  in  the 
North  Office  district.  Each  call  is  paid  for  with  a 
nickel  at  the  time  it  is  made.  Places  of  business 
make  a  guarantee  of  10  cents  a  day  and  private  resi- 
dences five  cents  a  day.  Twelve  hundred  of  these 
instruments  were  installed  during  the  first  three 
nionths,  and  their  operation  is  being  watched  with 
■great   care   to   determine   whether   such  a  cla^s   of 


pying  the  entire  eighth  floor^  a  room  80  by  90  feet  in 
extent.  In  this  is  placed  a  relay  multiple  switchboard, 
sufficient  to  handle  the  calls  from  7,500  subscribers. 
In  the  rooms  underneath  are  located  the  wire  chief's 
quarters,  the  distributing  frames,  battery  plant,  etc. 
The  operators*  quarters  occupy  almost  an  entire  floor 
with  locker,  lunch  and  retiring  rooms,  and  the  re- 
maining space  in  the  building  is  taken  up  by  tlie 
general  offices  of  the  company.  In  the  other  ex- 
change buildings,  the  switchboards,  terminal  rooms, 
battery  plants,  operators'  quarters,  etc.,  are  arranged 
on  the  same  plan  as  in  the  Main  office  building.  The 
company's  buildings  are  all  fireproof  and  of  the  best 
modern  construction. 

This  large  extension  of  its  exchange  plant  in  tl;e 
city  of  Chicago  has  provided  the  company  with  means 
whereby  it  may  not   only  take  care  of  its   present 

-  service,  but  may  provide  for  the  growth  of  the 
present  and  future  years.  Extensions  made  in  sub- 
urban exchanges  have  been  of  a  like  character. 
Building  lots  have  been  purchased  in  a  number  of  the 
larger  places,  and  five  new  exchange  buildings  are 
to  be  erected  this  year. 

In  the  Chicago  exchange,  in  spite  of  the  great  in- 
crease in  the  number  of  telephones,  it  is  found  that 
the  average  distance  a   message  is  carried  has  in- 

-  creased  year  by  yeal",  and  in  spite  of  th?  enormous 
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number  of  dailj'  messages  now  handled  (which,  in 
l!ie  aggregate,  is  greater  than  in  any  other  exchange 
now  in  operation),  the  average  distance  between  pa- 
trons wlio  are  speaking  over  the  Hncs  continues  to 
increase,  and  is  now  nearly  3',i  miles.  It  is  hardly 
necessary  to  say  that  the  operating  appliances  now 
I'sed  represent  the  latest  developments  in  the  art  of 
telephony.  Automatic  signaling  by  electric  lights 
was  first  introduced  in  the  Chicago  exchange  and 
developed  by  the  engineering  forces  of  the  company, 
and  is  now  in  extensive  use  in  its  offices.  It  is  in- 
teresting to  note,  from  the  latest  reports  of  the  in- 
spection department,  that  the  time  required  by  a 
subscriber  to  get  the  attention  of  the  operator,  i.  e., 
from  the  moment  of  taking  the  telephone  off  the 
hook  until  answered  by  the  operator,  averages  6.2 
seconds.  It  is  doubtful  if  prompter  service  than 
this  is  gi\'en  by  any  other  exchange  of  equal  size. 


incomparably  higher.  He  pointed  out  that  in  Eu- 
rope addresses  and  signatures  are  charged  for.  As 
a  comparison  in  long-distance  messages  an  ordinary 
message  covering  lO  words  of  text  would  cost  about 
$2.41  if  sent  from  London  to  St.  Petersburg,  a  dis- 
tance of  1,774  miles,  while  a  message  sent  from  New 
York  to  Galveston,  about  the  same  distance,  would 
cost  only  75  cents. 

Referring  to  the  consolidation  of  the  various  origi- 
nal lines  into  the  Western  Union  system,  Mr.  Clark 
said  it  had  been  necessary  in  order  to  secure  unifica- 
tion of  rates  and  to  facilitate  through  business.  The 
result  also  had  been  a  vast  reduction  in  rates  of 
transmission,  the  present  maximum  rates  being  in 
many  cases  not  more  than  one-tenth  of  the  rates  in 
1S66.     He   thought  any   radical   reduction  would   be 


Thomas   F.    Clark    Speaks    of    Govern- 
ment Ownership  of  Telegraph 
Systems. 

Thomas  F.  Clark,  vice-president  of  the  Western 
Union  Telegraph  company,  testified  before  the  In- 
dustrial Commission  recently,  concerning  the  rela- 
tions of  the  telegraph  to  the  public.  He  said  that 
those  who  based  their  advocacy  of  the  system  upon 
its  working  in  Great  Britain,  Belgium  and  Switzer- 
land ignored  vital  dilTerences  between  the  conditions 
in  those  countries  and  in  the  United  States.  In  this 
country  there  are  only  67  people  to  each  mile  of 
wire,  while  there  are  in  Great  Britain  130  people  to 
the  mile,  in  Switzerland  220,  and  in  Belgium  321.  In 
the  United  States  there  are  1,118,086  miles  of  wire, 
and  in  all  Europe  1,583,267  miles. 

Mr.  Clark  said  it  could  not  be  expected  that  the 
owners  of  telegraph  lines  would  sell  them  to  the 
government  at  the  mere  cost  of  production.  He  also 
argued  that  the  cost  of  construction  of  a  telegraph 
system  is  not  confined  to  the  lines  throughout  the 
rural  districts,  but  is  due  largely  to  city  conditions — 
the  construction  of  buildings  and  underground  con- 
duits and  the  securing  of  other  terminal  facilities. 
He  estimated  that  there  had  been  spent  upon  the 
Western  Union  system  since  1866  not  less  than  $50.- 
000,000  or  $60,000,000  entirely  outside  of  construction, 
and  stated  that  the  capitalization  01  the  Western 
Union  company  amounts  to  $703  per  mile  of  poles, 
or  $141  per  mile  of  wire.  In  Great  Britain  the  c^ipi- 
talization  is  about  twice  as  great.  The  cliancellor 
of  the  exchequer  of  Great  Britain  is  said  to  have 
made  the  statement  that  there  has  been  a  loss  to  the 
government  of  about  $22,000,000  on  the  telegraph  sys- 
tem of  that  country. 

Mr.   Clark  mentioned  the  fact   that  the  telegraph 


H.    A.    DOUGLAS,     MANAGER     SOUTHERN    STANDARD    TELE- 
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followed  by  disaster  to  the  stockholders,  and  would 
result  in  no  benefit  to  the  public  at  large.  There 
certainly  would  be  a  deficit,  and  in  case  of  govern- 
ment ownership,  the  burden  simply  would  be  shifted 
from  the  stockholders   to  the  people. 

The  net  earnings  of  the  Western  Union  company 
for  last  year  amounted  to  $6,165,364.  The  expenses 
for  the  year  amounted  to  $18,593,205.  There  were 
about  35,000  people  employed  by  the  Western  Union. 
The  wages  are  higher  than  in  Europe,  and  Mr.  Clark 
thought  they  were  generally  satisfactory.  In  carry- 
ing the  government  business  between  the  United 
States  and  Cuba,  the  International  company,  which  is 
under  the  control  of'the  Western  Union  and  which 
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lines  in  the  United  States  cover  many  sparsely  set- 
tled sections,  saying  that  while  the  returns  from  such 
sections  are  comparatively  small,  the  cost  of  con- 
struction and  maintenance  is  greater  than  in  more 
densely  populated  sections.  In  Montana,  for  instance, 
with  a  population  of  only  one  person  to  the  square 
mile  of  territory,  there  are  292  telegraph  and  tele- 
phone stations.  All  told,  he  said,  there  are  29,000 
places  in  the  United  States  reached  by  the  telegraph 
companies,  while  in  Great  Britain  there  are  only  10.- 
816  places  thus  reached.  In  this  country  almost  50  per 
cent,  of  the  postoffices  have  telegraph  connections, 
while  in  Great  Britain  only  about  one-quarter  of 
them  are  thus  equipped. 

While  admitting  that  rates  on  local  messages  in 
Europe  are  lower  ■  than  in  the  United  States.  Mr, 
Clark  contended  that  on  through  messages  they  are 
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carries  government  business  free  of  charge,  has  car- 
ried more  messages  for  the  United  States  in  one 
>rar  than  it  had  carried  for  Spain  in  30  years. 

Mr.  Clark  closed  with  another  reference  to  govern- 
ment ownership,  saying  that  he  thought  that  no  re- 
duction could  be  made  in  rates  without  a  serious 
deficit  unless  a  permanent  civil  service  could  be  es- 
tablished, and  he  believed  that  no  benefit  would  be 
derived  from  the  change. 


The  Augusta  Railway  and  Electric  company  of 
.\ugusta,  Ga.,  has  fitted  up  a  gymnasium  with 
lockers,  baths  and  reading  rooms  for  the  Augusta 
Railway  Athletic  and  Benefit  association,  a  mutual - 
benefit  organization  of  its  employes.  The  hall  wiU 
be  opened  oti  April  gth. 


Telephone  Line  Construction  in  At- 
lanta. 

The  great  activity  in  the  Independent  telephone 
field  in  the  North  and  West  has  almost  caused  the 
important  developments  in  the  southeastern  states 
to  be  lost  sight  of,  although,  as  a  matter  of  fact, 
some  of  the  most  important  Independent  exchanges 
have  been  organized  and  are  operating  in  this  sec- 
tion. Atlanta,  Ga.,  with  a  population  of  nearly  125,- 
000,  has  as  complete  and  up-to-date  an  exchange  as 
can  be  found  in  any  city  of  its  size  in  the  country. 

Work  on  the  underground  system  of  the  exchange 
began  aljout  two  years  ago,  and  in  its  finished 
state  the  underground  work  covers  the  entire  fire 
limits  of  the  city,  and  in  one  direction  extends  for 
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nearly  a  mile  outside,  this  extension  being  neces- 
sitated by  city  ordinance.  The  underground  district 
is  rather  irregular  in  shape  and  is  clearly  shown 
in  the  accompanj'ing  map,  which  gives  the  extent 
and  arrangement  of  the  entire  conduit  system.  The 
shaded  lines  enclose  the  fire  district,  the  black  lines 
within  this  boundary  representing  the  conduits. 
There  is  a  total  of  193,000  feet  of  duct.  The  McRoy 
conduit  is  used,  the  sections  being  in  lengths  of  six 
feet  and  of  four  and  six  ducts  each.  The  conduits  are 
laid  on  a  bed  of  concrete  six  inches  thick  and  are 
surrounded  by  walls  of  concrete  three  inches  thick. 
(See  Fig.  i.)  Each  section  is  fitted  absolutely  to 
its  mate  and  is  held  in  place  by  steel  dowel  pins  one- 
half  inch  thick.  The  joints  are  wrapped  with  strips 
of  burlap  four  inches  wide,  saturated  in  hot  as- 
phaltum,  making  them  almost  moisture-proof.  The 
whole   is  then  covered   with   a  layer   of  concrete. 

There  are  87  manholes  located  at  the  intersection 
of  the  streets  and  at  such  other  points  as  to  facilitate 
the  drawing-In  of  the  cable.  As  a  general  rule,  the 
manholes  are  not  more  than  300  feet  apart.  Great 
care  was  taken  in  their  location  and  building,  and 
in  only  one  or  two  cases  do  gas  or  water  pipes  pass 
through  them.  The  manholes  are  built  of  brick 
laid  in  cement  mortar  and  arc  capped  with  heavy 
granite  stone.  Supported  by  bars  of  railway  iron, 
they  are  provided  with  double  iron  covers,  the  in- 
side one  being  fastened  in  place  with  a  bar  and 
fitted  with  rubber  gaskets  to  keep  out  the  surface 
water.  The  system  being  almost  entirely  free  from 
gas.  no  special  method  of  ventilation  was  found  to 
he  necessary  other  than  that  afforded  by  the  three- 
inch  wroughl-iron  cable  ducts  running  up  the  dis- 
tributing poles.  The  iindcrgrnund  system  was  laid 
out  to  accomodate  nearly  5.0C0  lines,  40  ducts  leav- 
intr  the  central  office. 

The  underground  cables  were  manufactured  and 
ini^talled  by  the  John  A.  Roebling's  Sons  company, 
and  at  present  consist  of  26  120-pair  double-wrapped, 
paper-insulated  cables,  built  under  Conference  specj- 
tications.  There  is  now  installed  a  total  of  99,360 
feet,  including  the  pole  taps.  The  entire  cable  dis- 
tribution is  made  on  the  Boston  multiple  plan  and 
is  therefore  very  flexible,  and  has  proven  satisfac- 
tory in  all  respects.  At  proper  points  within  the  fire 
districts  tall  distributing  poles  (see  Figs.  2  and  3) 
arc  placed  and  so  arranged  that  all  subscribers'  sta- 
tions can  be  reached  without  the  use  of  pole  lines, 
which  arc  prnhibifed  by  law  wilhin  the  underground' 
district.  The  distributing  poles  are  of  black  locust, 
procured  in  the  mountains  of  North  Georgia.  Many 
of  them  are  over  75  feet  high.  These  poles  have 
the  advantage  of  standing  over  50  years  without 
showing  any  signs  of  decay.  They  become  very 
hard  in  time,  making  it  necessary  to  frame  them  for 
the  full  complement  of  cross-arms  and  to  bore  for 
steps  and  fit  the  cable  platform  before  erecting. 
Each  cable  pole  is  equipped  with  iron  cable  plat- 
form, or  balcony  to  facilitate  work  in  the  cable 
lioxes.    The  cables  pass  up  the  poles  through  thre^" 
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inch  wrought-iron  pipes  which  rise  to  a  distance 
of  12  feet  above  the  ground.  They  are  then  covered 
with  a  casing  of  wood,  for  their  protection,  enter 
the  boxes  and  are  distributed  to  lightning  arresters. 
The  pot-head  terminal  is  used  almost  entirely 
throughout  the  system.  Cut-in  wires  are  brought 
down  into  the  cable  box,  through  chutes  placed  on 
the  pole  above  the  box,  by  arm  wires  made  into 
forms  and  laced  into  place.  Subscribers'  lines  are 
distributed  from  cross-arms,  as  shown  by  Fig.  3. 
The  lise  of  bare  wire  being  prohibited  within  the 
fire  limits,  twisted-pair,  rubber-covered  and  braided 
copper  wire  is  used  for  all  cut-ins.  No  roof  fixtures 
are  permitted,  and  the  cut-in  wires  are  carried  on 
drop  blocks  fastened  to  the  buildings. 

Underground  distribution  to  all  of  the  large  office 
buildings  and  hotels  is  provided  for. 

From  the  ends  of  the  underground  system  heavy 
aerial  leads  are  built,  carrjdng  the  open  wires  and 
30  and  60  aerial  cables  to  distributing  poles,  from 
which  open  wires  extend  in  both  directions  to  ob- 
viate the  necessity  for  more  than  five  cross-arms  on 
any  pole.  This  method  of  distribution  materially 
lightens  the  construction,  reduces  the  strain  on  the 
pole  line  and  adds  to  the  appearance  of  the  routes. 
In  almost  all  cases  copper  is  used  for  the  open  lines. 
All  circuits  are  full-metallic.  The  map  shows  in  full 
black  lines  all  of  the  routes  which  have  been  com- 
pleted; the  dotted  lines  show  those  that  have  been 
laid  out  and  are  under  construction.  Fig.  4  repre- 
ccnts  a  i20-pair  terminal  box  on  pole. 

The  central  office   (Fig.  5)   is  located  in  a  three- 
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Proposed    Competitive    Lighting    Plant 
in  Chicago. 

A  number  of  Chicago  merchants,  doing  business 
on  East  North  avenue,  are  backing  a  project  to  es- 
tablish an  independent  co-operative  lighting  plant,  to 
be  operated  by  the  A.  J.  Sidder  company,  to  furnish 
light  for  their  own  stores.  A.  J.  Sidder,  who  is  the 
leader    in    the   movement,    asserts    that   the    Chicago 


FIG.    I-       TELEPHONE   LINE    CONSTRUCTION    IN    ATLANTA. 

UNDERGROUND    WORK    IN    EDGEWOOD    AVENUE. 

stor3"-and-basement  brick  building  on  Edgewood  av- 
enue, which  was  remodeled  to  fit  it  for  exchange 
purposes.  It  is  heated  by  steam  and  lighted  by  elec- 
tricity. The  operating  room  occupies  the  entire  third 
floor,  and  is  lighted  and  ventilated  by  means  of  a 
large  skylight.  This  room  is  35  by  65  feet.  The 
present  equipment  provides  for  3,000  subscribers,  and 
there  is  room  for  additional  switchboard  to  bring 
the  capacity  up  to  4,000.  The  apparatus  was  manu- 
factured and  installed  by  George  F.  Payne  &  Co.  of 
Philadelphia.  It  is  proposed  to  make  extensive  ad- 
ditions and  alterations  in  the  system,  and  particularly 
in  the  power  plant,  in  the  near   future. 

The  entire  outside  plant  was  laid  out  and  built 
under  the  direct  supervision  of  Mr.  H.  A.  Douglas, 
as  manager  for  the  Southern  Standard  Telephone 
Construction  company.  Mr.  Douglas  has  had  wide 
experience  in  the  telephone  field.  He  began  as  an 
operator  with  the  Chicago.  Telephone  company  some 
15  years  ago,  and  at  the  time  of  severing  his  connec- 
tion with  that  company  he  held  the  position  of  assist- 
ant superintendent  of  the  operating  department,  which 
place  he  had  held  for  several  years.  Mr.  Douglas 
entered  the  Independent  field  with  the  Citizens'  Tele- 
phone company  at  Grand  Rapids,  Mich.,  and  re- 
mained with  that  company  for  two  years.  He  then 
accepted  a  position  as  superintendent  of  equipment 
with  the  American  Electric  Telephone  company  of 
Chicago,  leaving  to  accept  the  management  of  the 
Southern  Standard  Telephone  Construction  com- 
pany at  Atlanta. 
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I20-PAIR   TERMINAL    BOX. 


discrimination  in  rates  had  been  made  there  would 
be  no  ground  for  action  against  the  Edison  company. 
An  ordinance  was  introduced  in  the  Chicago  coun- 
cil granting  the  A.  J.  Sidder  company  a  franchise  to 
operate  a  lighting  plant  and  to  lay  mains  under  the 
sidewalks  on  East  North  avenue,  the  company  offer- 
ing a  $10,000  bond  to  protect  the  city  from  damage. 
The  ordinance  was  referred  to  the  committee  on  gas, 
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oil  and  electric  lights,  and  was  placed  on  file  at  the 
council  meeting  of  March  nth,  at  the  committee's 
recommendation,  the  objection  being  made  that  the 
company  was  not  incorporated.  On  March  13th  the 
A.  J.  Sidder  company  filed  incorporation  papers  at 
Springfield.  The  capital  stock  was  placed  at  $50,- 
000,  and  the  object  of  the  corporation,  as  stated,  is 
to  operate  electric-light,  heating  and  power  plants. 
The  incorporators  are  Abraham  J.  Sidder,  Richard 
H.  Luth  and  Simon  Sinsheimer.  At  the  council 
meeting  on  March  iSth  an  effort  was  made  to  take 
the  ordinance  from  the  committee  on  gas,  oil  and 
electric  lights,  but  although  the  objection  formerly 
made  to  its  passage  had  been  removed,  sufficient 
votes  could  not  be  obtained  and  the  move  was  de- 
feated. This  is  regarded  as  practically  the  defeat  of 
the  measure  unless  there  shduld  be  unforeseen  de- 
velopments. 


Wireless  Telegraphy  for  the  Weather 
Bureau, 

The  work  of  the  Weather  Bureau  in  its  experi- 
ments with  wireless  telegraphy  is  being  pushed  with 
businesslike  energy.  At  present  the  experiments  are 
being  confined  to  stations  along  the  coasts  of  Vir- 
ginia and  North  Carolina.  Mr.  Willis  L.  Moore, 
chief  of  the  Weather  Bureau,  finds  from  his  ex- 
periments up  to  this  time  that  the  greatest  efficiency 
in  long-distance  transmission  is  obtained  from  wire 
cylinders.  Each  of  the  new  coast  stations  is  being 
equipped  with  cylinders  of  16  wires,  each  wire  being 
140  feet  in  length.  At  present  stations  are  in  op- 
eration at  Hatteras  and  Roanoke  Island,,  in  Pamlico 
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75-FOOT    CABLE    DISTRIBUTING    POLE. 

Edison  company  makes  a  practice  of  discriminating 
in  rates  between  customers,  who  use  power  under 
similar  conditions.  Mr.  Sidders  charges  T^ere  fol- 
lo\\ed  by  the  shutting  off  of  his  current  supply,  and 
he  immediately  began  mandamus  proceedings  to  com- 
pel the  company  to  show  cause  why  his  lights  were 
discontinued.  The  Edison  company  stated,  through 
its  counsel,  that  no  unjust  discrimination  had  been 
made;  that  Mr.  Sidder's  service  was  discontinued  be- 
cause of  an  unpaid  account;  that  the  cost  of  supply- 
ing power  during  the  daytime  is  greater  than  after 
dark,  because  the  demand  is  not  so  heavy,  and  that 
rates  should  always  be  so  graded  as  to  favor  custom- 
ers who  used  power  at  the  time  of  day  when  the 
company  could  supply  it  most  economically.  In  the 
meantime  Mr.  Sidder's  service  was  resumed,  and 
the  corporation  counsel  gave  an  opinion  that  unless 
that   gentleman  could   produce   evidence  that  unjust 


FIG.    5.       TELEPHONE    LINE    CONSTRUCTION  IN  ATLANTA. — 
TELEPHONE    BUILDING. 

Sound,  North  Carolina.  When  the  third  station 
now  building  at  Cape  Henry  is  completed,  the  dis- 
tance between  the  most  widely  separated  stations 
will  be  a  little  more  than  125  miles.  The  two  com- 
pleted stations  and  the  one  building  are  now  con- 
nected by  an  ordinary  telegraph  line,  which  will  be 
abandoned  on  the  completion  of  the  third  station. 
This  will  result  in  a  saving  to  the  government,  as 
the  present  repair  stations  for  its  telegraph  line  can 
be    discontinued. 


Marconi's  American  Plans. 

Marconi  arrived  in  New  York  on  March  14th,  and 
during  the  month  which  he  expects  to  spend  in 
America  intends  to  visit  New  England  and  Nova 
Scotia  to  find  sites  for  the  establishment  of  receiving 
stations,  He  says  that  he  has  equipped  28  British. 
four  Belgian  and  three  German  warships  with  signal- 
ing and  receiving  plants,  and  that  a  vessel  fitted 
with  his  apparatus  can  signal  200  miles.  Several 
steamship  companies  have  adopted  the  system,  but 
are  unable  to  use  it  in  many  places  owing  to  the 
absence  of  receiving  stations,  and  it  is  on  this  account 
that  the  inventor  has  come  to  this  country.  The 
North  German  Lloyd  will  be  the  first  transatlantic 
line  to  make  use  of  the  Marconi  system:  the  steamer 
Kaiser  Wilhelm  der  Grosse  is  equipped  with  wire- 
less-telegraph instruments,  and  the  big  new  steamer 
Kronprinz  Wilhelm,  which  will  make  her  maiden 
voyage  to  New  York  in  September,  is  being  fitted 
with  a  special  telegraph  room. 

ilr.  Marconi  says  that  little  is  said  about  wireless 
telegraphy  in  England,  as  it  is  in  use  there  to  a  much 
greater  extent  than  in  this  country  and  is  recognized 
as   an   established  art. 
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Filipino  Electrical  Machinery. 
By  R.  G.  Mayse. 
There  has  been  quite  an  advance  made  in  the 
manufacturing  of  electrical  machinery  in  the  Philip- 
pine shops  during  the  year  1900.  When  I  arrived 
on  the  islands,  in  1899,  there  were  practically  no 
electrical  machine  shops.  At  the  present  time  there 
are  several  machine  shops  in  and  about  such  places 
as  Manila,  Iloilo.  etc.,  in  wliich  one  may  get  elec- 
trical machinery  of  various  descriptions  made  to 
order.  The  Filipino  electrical  machinists  are  very 
ingenious,  even  though  they  may  lack  many  of  the 
qualifications    that  go   to   make   a  thoroughly   com- 
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-DIRECT-CUR- 


petent  electrical  machinist.  I  examined  some  of  the 
work  turned  out  by  them,  and  found  that  in  most 
cases  they  managed  to  produce  electrical  machinery 
which  would  answer  all  practical  purposes,  even 
though  the  finish  was  imperfect.  There  is  a  short- 
age of  the  necessary  machinery  and  tools  for  turning 
out  some  of  the  finer  and  more  complicated  parts 
of  the  machines,  and  one  can  notice  the  deficiency. 
In  Fig.  I   is  a  form  of  dynamo  made  at  one  of 


FIG.    2.       FILIPINO    ELECTRICAL     MACHINERY.  —  RHEOSTAT. 

the  Filipino  shops  at  Manila.  The  field  magnet  is 
made  of  two  columns  of  iron,  wrapped  with  the 
coils  of  insulated  wire.  The  armature  consists  of 
coils  of  insulated  wire  wound  around  a  core  of  iron. 
The  commutator  is  formed  with  segments  of  copper 
bars,  adjusted  side  by  side.  There  are  two  sets  of 
brushes  fixed  upon  a  type  of  rocker  yoke,  ingeni- 
ously arranged.  Cables  conveying  the  main  cur- 
rents   are    attached    to    the    positive    and    negative 
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FIG.     3.        FILIPINO     ELECTRICAL    MACHINERY. — ALTERNAT- 
ING-CURRENT   DYNAMO. 

brushes.  The  speed  of  the  machine  is  not  so  great 
as  that  of  the  American  types,  nor  does  it  run  so 
steadily.  There  appeared  to  be  jarring  and  groaning 
in  all  of  the  journals,  due  to  improper  fitting  of  the 
parts.  However,  these  machines  do  the  work,  and 
that  is  all  that  can  be  expected. 

A  form  of  rheostat  made  in  the  works  of  the 
native  shops  is  presented  in  Fig.  2.  I  saw  a  number 
of  patterns  of  these  devices   for   regulating  or  ad- 


justing a  circuit,  in  some  of  which  the  resistance 
coils  were  arranged  in  quite  novel  forms.  The  Fili- 
pino machinists  lack  the  necessary  outfit  of  tools 
to  make  a  good  job  on  parts  of  electrical  fittings  of 
this  description,  and  the  indications  of  bungling 
work   are  plain. 

In  Fig.  3  is  the  sort  of  alternating-current  dy- 
namo which  is  made  in  the  electrical  shops  of  the 
country.  These  dynamos  are  not  very  popular, 
judging  by  the  number  made,  for  I  saw  only  a  very 
few.  There  is  need  of  foundries  in  the  islands  in 
which  the  required  parts  of  machinery  can  be.  cast. 
I  saw  that  in  some  places  the  natives  were  shaping 
journals  from  solid  pieces  of  metal,  using  the  file 
and  chipping  tools  to  work  out  the  parts  for  the 
receiving  of  the  sleeves.  This  is  very  tedious  work 
and  consumes  much  time.  But  time  does  not  ap- 
pear to  count  for  much  with  the  Filipino  machinist. 
He  is  content  to  work  at  a  thing  for  hours  and  days 
to  complete  it,  when,  if  the  proper  methods  were 
employed,  the  part  could  be  finished  up  in  a  few 
hours.  I  have  seen  machinists  work  for  a  long 
time  truing  a  sprung  shaft,  using  a  hammer  and 
anvil,  and  relying  upon  the  eye.  They  never  seem 
to  think  of  putting  the  shaft  betwen  two  revolving 
centers  and  truing  in  that  way. 

In  Fig.  4  is  shown  a  form  of  electric  motor  made 
in  the  Philippines.  There  is  quite  a  demand  for 
these  motors  with  which  to  run  elevators,  elec- 
trical fans  and  general  machinery.  It  would  pay 
builders  of  motors  in  the  United  States  to  send 
some  of  their  modern  types  of  machinery  here,  for 
the  present  kinds  are  nearly  all  out  of  date.     I  saw 


FIG.     4.       FILIPINO  ELECTRICAL  MACHINERY. — DIRECT-CUR- 
RENT   MOTOR. 

some  from  German  shops  which  were  defective  in 
that  they  were  too  large  and  cumbersome  for  the 
work  required  of  them.  Then,  again,  expert  Ger- 
man machinists  did  not  come  with  the  machines 
and  no  one  knew  how  to  set  them  up  and  run  them. 
Fig.  5  represents  the  usual  pattern  of  brushes  con- 
structed in  the  works  of  the  native  shop.  The 
brushes  are  set  directly  against  the  commutator.  I 
observed  that  imperfect  alignment  of  the  copper 
segments  at  (B)  and  (A)  caused  trouble.  The 
native  machinists  are  rather  careless  about  these 
little   matters   and  have   a  tendency  to  let   a    thing 


FIG.     5.       FILIPINO    ELECTRICAL  MACHINERY. — BRUSH. 

run  poorly  and  under  adverse  circumstances  for  a 
long  time.  I  noticed  some  of  the  parts  of  the  ma- 
chines were  tied  up  with  wires  and  strings. 

The  increased  consumption  of  copper  by  the  elec- 
trical trades  makes  any  new  copper  finds  of  interest. 
Those  of  the  Philippines  will  evidently  prove  of 
value  before  long,  for  the  reason  that  some  Ameri- 
can and  Canadian  capitalists  have  lately  arrived 
with  the  idea  of  buying  up  copper  lands  and  working 
the  mines.  There  are  also  some  syndicates  in  op- 
eration. There  is  a  great  need  of  proper  mining 
machinery  and  tools,  and  for  the  lack  of  both  the 
mining  of  copper  is  greatly  retarded.  But  with 
new  machines  and  tools  constantly  arriving,  it  will 
not  be  long  before  the  copper  mines  are  run  on  a 
practical  basis. 

The  motor  shown  in  Fig.  6  is  series-wound,  and 


has  one  pole  connected  with  two  binding  posts  of 
reversing  switches,  while  the  other  pole  connects  with 
the  handle.  There  are  not  very  many  of  this  pat- 
tern made  in  the  Filipino  shops,  but  I  saw  several 
of  them.  The  demand  for  electrical  machinery  is 
far  in  excess  of  the  machines  supplied  by  the  native 


FILIPINO      ELECTRICAL       MACHINERY. — SERIES- 
WOUND   MOTOR. 

builders.  Many  do  not  care  to  purchase  the  home- 
made machines,  preferring  to  wait  four  or  five 
months  while  the  machines  are  ordered  from  Amer- 
ica. There  are  a  few  places  where  some  of  the  lead- 
ing makes  of  electrical  machinery  are  kept  in  stock, 
and  this  is  a  great  convenience  to  the  users  of  elec- 
trical power.      


Electrical    Exhibitors  at  Pan-American 
Exposition. 

Following  is  a  list,  complete  and  corrected  up  to 
March  15th,  of  the  exhibitors  in  the  electrical  sec- 
tion of  the  Pan-American  Exposition  at  Buffalo. 
This  includes  all  in  the  electrical  section,  as  well  as 
those  who  are  placing  their  apparatus  about  the 
grounds  in  the  service  of  the  exposition.  Additions 
may  be  expected  until  the  middle  of  April. 

American   Electric  Telephone  comptiuy Clilcago,   111. 

American  Vitrified  Conduit  company New  York,  N    Y. 

Arnold,  B.  J Chicago,  111. 

Bettini  Phonograph  company New  York,  N.  Y. 

Bernard  company,   E.   G Troy,   N.   Y. 

Bossert  Electrical  Construction  company Utica,  N*.  Y. 

Bullock  Electric  Manufacturing  company 

Cincinnati,    Ohio 

Camp  company,  H.  B Akron,  Ohio 

Clark  Automatic  Telephone  Switchboard  company.. 

Providence,   R.   I. 

Crocker- Wheeler  company  Ampere,  N.  J. 

Cutler-Hammer  Manufacturing  company. Milwaukee,  Wis. 

D'Olier  Engineering  company Philadelphia,   Pa. 

Edison   Manufacturing   company Orange,   N,   J. 

Electric  Storage  Battery  company Philadelphia,  Pa. 

Eureka    Electric    company    Chicago.    111. 

General   Electric  company   Schenectady,   N.   Y. 

Gould  Storage  Battery  company Depew,  N.  Y. 

Hanfeld,  B.  &  E New  York,  N.  Y. 

Holland,  C.  C New  York,  N.  Y. 

Incandescent  Electric  Light  Manipulator  company.. 

Boston,  Mass. 

Jandus  Electric  company   Cleveland.   Ohio 

Kellogg  Switchboard  and  Supply  company.. .Chicago,  111. 

Keystone  Electi'ic  company Brie,   Pa. 

Lee   Manufacturing  company Elwood,    Ind. 

Mason  Monogram  company   New  York,  N.  Y. 

Miller   Signal    company    Chicago,    111. 

Morris  Electric  company New  York,  N.  Y. 

National  Automatic  Telephone  company Chicago,  111. 

National  Carbon  company Cleveland,  Ohio 

National  Gramophone  company  New  York,  N.  Y. 

Northern  Electrical  Manufacturing  company 

Madison,    Wis. 

Onondaga   Dynamo  company Syracuse,   N.   Y. 

Pern  Electric  and  Manufacturing  company Peru,  Ind. 

Phelps    company    Elmwood,    111. 

Power   Installation    company Buffalo,    N.    Y. 

Rowell,    C.   B Buffalo,    N.    Y. 

Safety  Insulated  Wire  company New  "York,  N.  Y. 

Stanley  Electric  Manufacturing  company 

Plttsfield,    Mass. 

Stanley  Instrument  company Great  Barrington,  Mass. 

Stromberg-Carlson    Telephone    Manufacturing    com- 
pany     Chicago    111. 

Syracuse  Electric  Fuse  company Syrueuse,  N.  Y. 

Toerring,  C.  J Philadelphia,  Pa. 

Wagner  &  Co.,  R.  W Chicago,  111. 

Walte  &  Bartlett  Manufacturing  company 

New  Y'ork,  N.  Y. 

Westinghouse  Electric  and  Manufacturing  company 

Pittsburg,   Pa. 

White  company,  O.  C Worcester,  Mass. 


Canadian  Telegraphs. 

The  beginning  of  the  Canadian  telegraph  system 
was  made  54  years  ago,  when  a  line  was  established 
between  Quebec  and  Toronto.  The  mileage  of  Ca- 
nadian telegraphs  to-day  is  something  over  35,057 
miles,  18,286  miles  of  this  being  controlled  by  the 
Great  Northwestern  Telegraph  company,  8,886  by 
the  Canadian  Pacific  Railway  company,  4,973  by  the 
Dominion  government  and  2,912  by  the  Western 
Union  Telegraph  company.  It  is  calculated  that 
this  represents  some  86,000  miles  of  wire  and  more 
than  2,700  offices.  With  the  exception  of  the  Yukon 
telegraphs  and  the  extension  on  the  north  shore  of 
the  St.  Lawrence,  toward  Belle  Isle,  the  lines  in- 
cluded in  the  Canadian  government  telegraph  serv- 
ice were  almost  all  established  and  equipped  between 
the  year  1880  and  1882.  Three  years  ago  contracts 
were  given  for  the  supply  of  poles  and  for  construc- 
tion of  the  land  line  to  connect  with  the  proposed 
cable  to  Belle  Isle,  off  the  Labrador  coast.  But  for 
the  loss  of  the  government  cable  steamer,  last  fall, 
this  cable  would  have  been  laid.  When  completed, 
it  will  practically  reduce  navigation  between  Can- 
ada and  Europe  to  three  days,  the  oceanic  distance 
being  reckoned  from  land  to  land  where  passengers 
can  be  placed  in  communication  with  the  world. 
This  will  be  effected  when  steamships  can  receive 
and  send  telegraphic  messages  at  Belle  Isle. 
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Independent  Exchange  at  Kokomo,  Ind. 

Among  the  large  number  of  Independent  telephone 
exchanges  that  have  been  established  in  the  central 
states,  the  plant  recently  opened  by  the  Citizens' 
Telephone  company,  Kokomo,  Ind.,  has  been  one  of 
the  most  successful.  About  a  year  ago  the  company 
was  organized  and  the  franchise  procured  by  W.  N. 
Turner  of  North  Vernon,  Ind.,  who  has  had  con- 
siderable experience  in  successfully  organizing  Inde- 
pendent companies.  The  officers  of  the  company 
are:  President,  C.  E.  Nordyke;  vice-president,  A. 
H.  Nordyke;  secretary,  S.  Tudor,  and  treasurer  and 
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room,  part  of  which  is  given  up  to  the  reception 
room  and  general  office.  This  room  contains  an  im- 
proved central-energy  multiple  switchboard  (Fig.  i), 
having  an  ultimate  capacity  for  1,800  subscribers. 
The  first  position  of  the  board  is  equipped  for  toll 
lines  and  country  lines,  in  which  are  centered  long- 
distance toll-line  connections  and  the  county  farmer 
lines.  This  position  is  equipped  with  the  proper 
multiple  jacks,  so  that  the  operator  in  the  first  posi- 
tion can  answer  any  of  the  calls  and  make  direct 
connection  with  any  of  the  subscribers  in  the  main 
exchange,   and  any   of   the    operators   on    the    main 


FIG.     I.       INDEPENDENT    EXCHANGE    AT    KOKOMO. — MULTIPLE    SWITCHBOARD. 


manager,    W.    N.    Turner.     The    Nordykes    are    In- 
dianapolis men ;  the  others  hail  from  Kokomo. 

The  construction  work  and  the  entire  building  of 
the  plant  was  done  under  the  supervision  and  speci- 
fications of  M.  H.  Beiitley,  superintendent  of  the 
New  Telephone  company  of  Indianapolis.  The  Citi- 
zens' company  had  about  200  subscribers  contracted 
for  when  the  construction  work  was  begun  on  May 
I,  1900.  The  material  and  equipment,  however,  were 
ordered  for  the  immediate  equipment  of  500  sub- 
cribers,  with  an  ultimate  capacity  of  1,800.  Before 
the  exchange  had  been  entirely  completed,  the  sub- 
scription list  had  been  raised  to  600,  and  the  ex- 
change equipment  was  increased  to  accommodate 
1,000  lines.     The  exchange  has  now  been  in  opera- 


board   can    make   direct   connection    from    the    sub- 
scriber's line  to  the  toll  lines  and  party  lines. 

The  visual  line  signals  are  placed  at  the  upper 
side  of  the  board,  directly  in  front  of  the  oper- 
ator, and  behind  ground-glass  plates.  When  any 
subscriber  takes  the  receiver  from  its  hook,  the  cor- 
responding  signal     rises    automatically    into     view ; 


FIG.  2,       INDEPENDENT    EXCHANGE  AT  KOKOMO. — STORAGE 
BATTERY    IN     CABINET. 

tion  for  several  months,  and  at  the  present  time  the 
patronage  has  increased  to  850  subscribers,  and  at 
present  indications,  the  exchange  will  require  at 
least  1,200  lines  in  the  near  future.  The  rates 
charged  are  $2  a  month  for  business  and  $1.25  a 
month  for  residence  telephones.  The  former  rates 
of  the  Central  Union  Telephone  company  at  Kokomo 
were  $3  and  $2  a  month,  respectively. 

The  second  floor  of  the  new  and  handsome  Ken- 
nedy block  was  secured  for  the  exchange,  the  rooms 
running  the  entire  length  of  the  building.  Fronting 
on  Main  street  is   located  a  commodious   operating 


FIG.    3         INDEPENDENT     EXCHANGE     AT     KOKOMO  — POWER 
GENERATORS    AND    SWITCHBOARD. 

when  the  operator  inserts  a  plug  into  the  correspond- 
ing jack,  the  visual  signal  is  automatically  restored 
and  the  connection  is  made  in  the  usual  manner. 
When  the  subscriber  replaces  his  recaiver,  a  minia- 
ture-lamp, clearing-out  signal  is  shown  directly  in 
front  of  the  cord  with  which  the  users  are  con- 
nected, which  is  automatically  extinguished  when 
the  disconnection  is  made.  Each  operator's  position 
is  provided  with  a  pilot  lamp  in  the  center  of  the 
frame,  immediately  underneath  the  answering  jacks, 
which  is  lighted  at  the  same  time  the  signal  indi- 
cates, giving  two  signals  to  the  operator  that  a  call 
has  been   made. 

In  the  rear  part  of  the  building  are  located  the 
power  plant  and  auxiliary  apparatus.  Here  are 
placed  the  line-fuse  and  protector  cabinet  and  the 
distributing  board.  This  latter  is  of  a  heavy  iron 
framework  of  such  cross-section  and  so  braced  as  to 
be  strong  and  rigid.  Fig.  2  shows  the  storage-bat- 
tery case,  with  two  sets,  of  20  cells  each,  of  American 
storage  batteries.  Each  one  of  these  sets  is  of  ample 
capacity   for    supplying  the   energy   to  all   the   tele- 
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phones  in  the  exchange,  as  well  as  the  switchboard, 
for  a  period  of  over  24  hours  without  recharging. 
In  this  system  no  batteries  are  required  locally  at  the 
telephones. 

In  Fig.  3  are  shown  the  power  switchboard,  charg- 
ing machine  and  ringing  generator.  The  power 
switchboard  is  fully  provided  with  the  necessary 
flush  measuring  instruments,  switches  for  properly 
controlling  the  machines,  batteries,  etc.,  and  also 
necessary  starting  boxes.  The  charging  machine 
consists  of  a  2''/{;-horsepower  Roth  motor-generator. 

The  construction,  both  for  the  exchange  and  lines, 
is  excellent.  So  far  some  16,000  feet  of  aerial  cable 
has  been  put  up  and  from  6,000  to  S,000  feet  addi- 
tional will  probably  be  placed  soon.  Full-metallic 
circuits  are  used  throughout.  Starting  from  the 
office  with  100  and  130-pair  cables,  the  cables  are  so 
put  in  that  25  pairs  can  be  taken  out  at  any  cable 
box  and  at  any  distance  along  the  line.  The  poles 
used  in  the  construction  vary  from  60  foot  for  the 
main  leads  to  30  foot,  with  other  sizes  between  to 
meet  the  varying  conditions.  The  cable  boxes  are 
of  the  Sterling  Electric  companj'-'s  make.  Fig.  4 
gives  a  view  of  the  rear  of  the  exchange  building 
and  also  one  of  the  main  leads  of  aerial  lines. 

The  entire  telephone  equipment,  from  the  switch- 
board to  the  subscriber,  was  installed  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  company  of 
Chicago.     The  Kokomo  plant  is  considered  a  model 


FIG.    4.        INDEPENDENT    EXCHANGE    AT    KOKOMO. — AERIAL 
LEAD    FROM    TELEPHONE    BUILDING. 

exchange,  and  the  fact  that  the  number  of  subscrib- 
ers is  daily  increasing  proves  that  the  citizens  are 
well  satisfied  with  the  operation  of  the  plant  and 
the  service. 


The  London  Traction  Field, 

Recent  London  reports  seem  to  indicate  that 
Charles  T.  Yerkes  is  try^ing  to  secure  control  of  the 
Metropolitan  district  railway,  although  it  has  been 
stated  that  his  visit  to  London  is  solely  in  the  in- 
terest of  the  Charing  Cross  and  Hempstead  road. 
Mr.  Yerkes  believes  that  London  offers  exceptional 
inducements  for  the  establishment  of  a  modern  trac- 
tion system,  and  it  is  probable  that  the  development 
will  follow  the  most  advanced  American  practice 
in  street  railways,  and  will  involve  the  discontinu- 
ance of  compartment  cars  and  graded  fares.  A 
seven-mile  trolley  line  maj'  be  built  as  an  extension 
to  the  Charing  Cross  and  Hempstead  road. 

The  reports  connecting  Mr.  Yerkes  with  the  Met- 
ropolitan District  railway  seem  to  be  based  on  the 
fact  that  Robert  W.  Perks,  Mr.  Yerkes'  solicitor, 
who  is  said  to  be  the  largest  shareholder  in  the 
road,  is  reported  to  have  been  buying  Metropolitan 
stock  quietly,  but  in  large  quantities,  for  several 
months.  The  New  York  Sun,  under  a  London  date 
of  March  13th.  is  authority  for  the  statement  that  the 
Metropolitan  directors  have  formally  decided  to 
adopt  the  Ganz  high-tension  system,  with  alternat- 
ing-current motors,  in  combination  with  the  Sprague 
multiple-unit  system  of  control.  This  decision 
would  indicate  that  the  American  liolders  of  shares 
were  not  in  control,  as  the  understanding  has  been 
that  the  acquirement  of  this  road  was  merely  a  step 
toward  the  consolidation  of  all  the  London  trans- 
portation systems,  and  as  no  mention  has  been  made 
of  the  adoption  of  the  Ganz  system  on  the  other 
roads,  the  reported  consolidation  would  be  seriously 
hindered  by  the  dissimilarity  of  equipment. 


Willis  L.  Russell  is  leading  an  organization  which 
has  for  its  purpose  the  establishment  of  a  lighting 
and  power  plant  at  Kenosha,  Wis.,  to  compete  with 
the  Kenosha  Gas  and  Electric  company. 
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Searchlight  Displays  at  Niagara. 

By  Orrin  E.  Dunlap. 

Prospects  are  exceedingly  good  tliat  tlie  searcli- 
liglit  display  in  and  about  the  Niagara  locality  dur- 
ing the  summer  will  surpass  anything  of  the  kind 
ever  witnessed.  Last  summer  the  searchlight  illumi- 
nation of  the  Whirlpool  Rapids  was  a  great  success, 
hundreds  going  down  the  gorge  nightly  to  witness 
the  remarkable  and  weird  effects  produced  by  the 
powerful  light  upon  the  tossing,  fascinating  waters 
that  plunge  through  the  narrow  gorge  in  such  tre- 
mendous haste.  Uhis  feature  of  entertainment  will 
be  improved  upon  during  the  coming  summer,  so 
that  it  will  be  more  attractive  than  ever. 

On  top  of  the  electric  tower  of  the  Pan-American 
Exposition  two  great  searchlights  of  the  30-inch 
type  will  be  operated,  and  down  at  Niagara  Falls, 
way  up  on  the  observation  tower  that  stands  on 
Riverway  opposite  Prospect  Park,  not  far  distant 
from  the  Falls,  there  will  be  still  another  30-inch 
projector,  casting  its  beam  here  and  there,  to  the 
delight  of  all.  Between  the  electric  tower  on  the 
Pan-American  grounds  in  Buffalo  and  the  observa- 
tion tower  at  Niagara  Falls  the  distance  approaches 
22  miles,  and  from  tower  to  tower  the  powerful 
searchlights  will  flash  signals,  night  after  night,,  dur- 
ing the  summer.  Messages  will  be  transmitted 
from  the  Falls  to  Buffalo,  and  then,  at  other  times, 
the  brilliant  lights  will  be  concentrated  on  some 
city  or  town  many  miles  away.  Both  of  the  towers 
are  over  300  feet  high,  and  it  is  the  expressed  opin- 
ions of  experts  that  it  will  be  possible  from  this 
height  to  throw  the  searchlight  beams  50  miles 
across  country  very  effectively.  This  will  bring  a 
large  amount  of  territory  within  the  influence  of 
the  lights,  and  the  people  will  come  to  welcome  their 
appearance  each  night. 

The    above    outlines     a     searchlight    display    that 


the  full  steam  pressure  of  the  locomotive  being  re- 
duced  about   half   by  a  .valve. 

When  in  operation  the  searchlight  beam  was 
thrown  about  the  Horseshoe  Fall  and  upper  rapids, 
with  great  success,  and  it  was  observed  that  the 
color  values  in  the  water  were  well  maintained.  At 
points  where  the  water  breaks  over  the  rocks  and 
reefs,  the  whitecapped  crest  caught  the  light  with 
glorious  effect.  E.xtending  from  Falls  View  the 
Michigan  Central  tracks  skirt  Victoria  Park  to  the 
rear,  and  when  Murray's  Ravine  was  reached  the 
light  was  projected  down  through  the  ravine  across 
the  gorge  upon  the  American  Fall.  It  fell  full  upon 
its  face,  presenting  an  entrancing  spectacle.  All 
were  delighted  with  the  results. 

When  the  searchlight  for  regular  summer  work 
is  installed,  it  probably  will  be  placed  in  the  neigh- 
borhood of  Falls  View  or  farther  down  the  river, 
the  current  to  be  taken  from  the  power  station  on 
the  Canadian  side.  A  36-inch  projector  may  be  used 
in  order  that  the  diverged  beam  may  fall  full  across 
the  Horseshoe.  Niagara  Falls  people  are  highly 
elated  over  the  enterprise  of  the  Michigan  Central 
in  trying  to  develop  a  new  source  of  pleasure  at  that 
resort. 


Automatic  Telephone  Exchange  in  New 
Bedford,  Mass. 

The  telephone  exchange  recently  opened  by  the 
Automatic  Telephone  company  of  New  Bedford  is 
the  first  automatic  exchange  in  New  England,  as 
well  as  the  largest  automatic  system  ever  con- 
structed, and  it  has  novel  features  that  have  at- 
tracted wide  attention.  The  company  has  a  paid-in 
capital  of  $100,000,  under  Massachusetts  laws.  Its 
officers    and    stockholders    are    prominent    business 
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would  make  an  attractive  feature  in  any  locality  so 
admirably  situated  as  Niagara,  but  to  this  is  to  be 
added  a  still  grander  feature,  which  will  be  the 
illumination  of  the  Falls  of  Niagara  by  searchlights. 

Some  15  or  more  years  ago,  when  the  lands  about 
the  Falls  wure  in  the  hands  of  private  corporations, 
and  when  the  arc  lamp  was  in  its  comparative 
infancy,  a  plant  was  installed  and  some  of  the  lamps 
operated  by  it  had  their  light  thrown  upon  the  lace- 
like, falling  waters  of  the  Falls.  Even  with  this 
insufficient  lighting,  the  spectacle  gave  pleasure,  and 
thousands  traveled  to  Niagara  to  see  it.  Since  that 
time  there  has  been  a  wonderful  improvement  in 
electric  lighting,  and  especially  in  searchlight  ap- 
paratus, and  now  humanity  is  to  be  given  an  oppor- 
tunity to  view  the  greatest  waterfall  on  earth  under 
the   beams    of  powerful   searchlights. 

On  Tuesday,  March  I2th,  experiments  were  made 
to  ascertain  the  value  of  a  searchlight  illumination 
of  the  Falls,  and  they  were  so  successful  that  it  was 
given  out  that  the  cataract  will  be  nightly  illumi- 
nated throughout  the  summer.  These  experiments 
were  conducted  by  the  Michigan  Central  Railroad 
company.  The  officers  of  this  company  have  long 
had  in  view  an  effort  to  make  a  night  spectacle  of 
the  Falls.  The  company  has  a  station  on  the  Ca- 
nadian side  known  as  Falls  View,  at  which  all  trains 
passing  east  and  west  stop  for  lo  minutes  or  more 
in  order  that  the  passengers  may  enjoy  the  Falls. 
On  the  date  referred  to  General  Passenger  Agent 
O.  W.  Ruggles  of  Chicago,  Frank  J.  Bramhall  and 
son  of  Chicago,  W.  H.  Underwood,  general  eastern 
passenger  agent  of  Buffalo,  Superintendent  Morford 
of  St.  Thomas,  Ont.,  and  others  assembled  at  the 
Falls  for  the  experiments.  A  Michigan  Central  car 
had  been  provided  with  the  necessary  apparatus, 
including  a  generator  and  a  small  engine,  a  30-inch 
searchlight,  etc.  This  car  was  drawn  to  Falls  View 
by  a  locomotive,  and  connection  was  made  between 
the  locomotive  and  the  engine  on  the  car  to  provide 
a   steam  supply  for  the  operation  of  the  generator. 


men  of  New  Bedford.  Francis  T.  Aiken  is  presi- 
dent and  Frederic  Taber  is  treasurer.  The  ex- 
change has  been  constructed  under  the  supervision 
of  Frank  R.  Marsh,  an  experienced  telephone  engi- 
neer, formerly  employed  by  various  Bell  telephone 
companies.  It  is  built  for  an  ultimate  capacity  of 
4,000  subscribers,  all  on  private  lines.  The  present 
equipment  consists  of  cable  capacity  for  1,006  pri- 
vate lines  and  600  telephones.  The  switchboard  is 
of  the  type  called  the  10,000-capacity  system,  but 
is  wired  up  for  an  ultimate  use  of  4,000.  While  the 
present  installation  of  switchboards  is  for  the  ac- 
commodation of  about  1,000  subscribers,  additional 
sections  or  boards  may  be  connected  from  time  to 
time,  as  the  expansion  of  the  exchange  necessitates, 
without  any  interruption  in  the  existing  service. 
The  company  will  extend  its  lines  to  the  adjoining 
towns  of  Fairhaven,  Acushnet  and  Dartmouth  and 
will  connect  with  the  Fall  River  Automatic  Tele- 
phone company,  which  is  now  constructing  a  simi- 
lar exchange,  to  be  opened  in  the  spring. 

The  telephones  and  switchboards  were  made  by 
the  Strowger  Automatic  Telephone  exchange  of 
Chicago,  but  the  New  Bedford  company  operates 
under  a  license  from  the  Eastern  Automatic  Tele- 
phone company  of  Boston. 

The  Automatic  telephone  building  (Fig.  l)  is 
a  handsome  three-story,  brick  and  brown-stone 
structure  at  William  and  South  Second  streets, 
which  was  built  and  fitted  up  by  the  Citizens'  Na- 
tional Bank  at  a  cost  of  $60,000.  The  company 
occupies  (what  was  formerly)  the  banking  room 
on  the  first  floor,  and  rents  the  second  and  third 
floors.  The  expensive  bank  fittings,  including  the 
carved  San  Domingo  mahogany  rail  and  wainscot, 
the  brass  grills  and  tessellated  floor, are  well  adapted 


for  the  purpose  and  make  a  fine  exchange  room, 
as  may  be  judged  from  Fig.  2.  Even  the  private 
coupon   rooms  are  utilized   as  telephone  booths. 

From  this  building,  situated  in  the  geographical 
center  of  the  city,  radiate  the  five  miles  of  under- 
ground conduits  and  the  cable  system.  In  the  cen- 
tral part  of  the  city  there  are  no  poles  except  for 
distribution  purposes,  and  these  are  located  in  the 
alleys  and  back  yards.  The  pole-line  construction 
in  the  outlying  districts  is  of  the  most  substantial 
character,  the  wire  being  of  hard-drawn  copper. 
There  are  two  miles  of  overhead  cable  and  10  miles 


FIG.    I.       AtJTOMATIC  TELEPHONE  EXCHANGE  IN    NEW 
BEDFORD,     MASS. 

of  Open  line  construction.  Two  wires  only  connect 
each  telephone  with  the  exchange. 

The  conduits  were  built  of  creosoted-wood  duct, 
which  was  carefully  inspected  by  the  company's 
expert,  who  remained  at  the  factory  of  the  Will- 
iamsport  Wooden  Pipe  company  during  the  time 
of  its  preparation.  The  cables  were  furnished  by 
the  Standard  Underground  Cable  company.  The 
cable  terminals  and  fuses  and  the  pole-top  terminals 
were  ,made  by  the  Sterling  Electric  company.  Two 
one-third-horsepower  motor-generators,  made  by 
the  Holtzer-Cabot  Electric  company,  are  used  alter- 
nately. The  storage  battery  is  also  in  double  ca- 
pacity for  alternate  use,  one  set  being  of  8o-ampere- 
hour  capacity  and  the  other  of  20-ampere-hour 
capacity,  each  composed  of  50  cells,  made  by  the 
American  Battery  company  of  Chicago.  The  ter- 
minal and  power  room  is  shown  in  Fig.  3, 

The  most  prominent  feature  of  this  system,  which 
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FIG.    3.      AUTOMATIC  TELEPHONE  EXCHANGE  IN   NEW  BED- 
FORD,   MASS. TERMINAL  AND  POWER  ROOM. 

distinguishes  it  from  manual  exchanges,  is  that  each 
subscriber  instantaneously  connects  his  telephone 
automatically  with  the  telephone  of  any  other  sub- 
scriber in  the  exchange  and  can  talk  in  absolute 
secrecy,  with  no  possibility  of  being  interrupted  or 
cut  off.  The  automatic  switchboards,  made  up  of 
small  individual  switches,  as  shown  in  Fig.  4, 
connect  a  subscriber  automatically  with  any  de- 
sired telephone  in  the  system.  If  the  desired  in- 
strument happens  to  be  in  use,  the  subscriber  call- 
ing is  instantly  informed  of  that  fact  by  a  buzzing 
in  the  receiver;  he  can,  however,   continue  calling 
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as  often  as  he  may  wish,  and  will  secure  the  desired 
telephone  the  instant  it  becomes  disengaged.  Hang- 
ing up  the  receiver  makes  instant  disconnection. 
The  calling  device  on  each  telephone  is  operated 
by  a  simple,  revolving  dial  with  10  finger  slots  on 
one  side,  numbered  from  i  to  o,  which,  used  in 
combination,  will  call  any  number  desired.  The 
operation  of  calling  is  quick  and  simple.  The  fig- 
ures of  the  number  required  are  separately  pulled 
down  to  the  stop;  by  this  action  connection  is 
made;  the  signal  button  is  then  pressed,  ringing 
the  bell  of  the  desired  subscriber. 

The  exchange  began  giving  service  in  November 
to  a  portion  of  its  subscribers,  and  the  Western 
Electrician  is  informed  that  it  has  steadily  gained  in 
popular  favor,  with  new  customers  constantly  on 
the  list  waiting  for  connection.  The  city  of  New 
Bedford  is  using  56  Automatic  telephones,  and  the 
service  has  been  found  so  satisfactory,  it  is  said, 
that,  with  two  or  three  exceptions,  no  more  con- 
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arm  thereon  is  lifted  up,  step  by  step,  until  it  comes 
opposite  any  one  of  the  10  rows  of  the  contact 
points,  and  the  rod  is  then  rotated,  while  the  con- 
tact arm  sweeps  over  the  10  points  comprised  in  the 
row  and  stops  at  the  one  desired.  Thus,  to  con- 
nect wath  contact  point  56,  it  is  lifted  five  steps 
and  then  rotated  six  steps.  For  trunk-line  work 
the  rotary  movement  is  performed  automatically 
after  the  arm  has  been  raised  to  the  desired  row 
of  contact  points  and  the  automatic  rotary  move- 
ment is  continued  until  the  contact  arm  finds  itself 
in  connection  with  an  unoccupied  trunk  line,  and 
then  stops;  the  instrument  is  then  said  to  act  as 
a  selector,  since  it  is  selecting  a  trunk  line  leading 
to  the  desired  group   of  subscribers. 

Every  contact  which  opens  and  closes  the  electric 
circuit,  excepting  the  relay  contact,  is  in  the  form 
of  a  wiping  or  rubbing  contact  made  with  split 
springs  bearing  on  opposite  sides  of  a  fixed  and 
solid  contact  point;  there  is  thus  a  constant  rubbing 
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SELECTORS. 


MASS. — SECTION    OF    SWITCHBOARD    SHOWING    FIRST 


tracts  for  the  renewal  of  Bell  telephones  are  to 
be  made  for  city  offices. 

There  is  but  one  attendant  employed  in  the  ex- 
change room  to  look  after  the  switchboards  and 
the  entire  electrical  apparatus,  and  even  he  is  ab- 
sent part  of  the  time.  There  are  but  five  regular 
employes  of  the  company.  The  service  is  main- 
tained all  night,  Sundays  and  holidays,  with  no 
other  attendant  than  the  janitor  of  the  building. 
who  has  familiarized  himself  with  the  working  of 
the   system. 

The  automatic  switchboards,  being  simply  an 
aggregation  of  the  individual  switches  before  men- 
tioned, may  be  increased  indefinitely,  without  any 
complication,  when  the  added  volume  of  business 
demands.  The  fundamental  feature  of  each  indi- 
vidual switch  is  a  vertical  rod  about  the  size  of 
a  lead  pencil,  which  is  lifted  vertically  by  a  ratchet 
or  step-by-step  movement,  produced  by  a  magnet, 
and  is  then  rotated  around  on  its  axis  by  another 
step-by-step  movement,  produced  by  a  second  mag- 
net. A  short  contact  arm  extends  out  radially 
and  horizontally  and  is  made  to  come  in  contact 
with  any  one  of  a  bank  of  100  contact  points,  ar- 
ranged in  rows  of  10  each.     The  rod  and  contact 


of  the  double-contact  surfaces,  and  as  the  parts 
are  very  light,   there   is   no   strain  on  them. 

The  two  lines  running  to  each  subscriber's  sta- 
tion are  normally  connected  together  and  discon- 
nected from  the  ground,  one  being  known  as  the 
"units"  line  and  the  other  as  the  "tens."  At  the 
central  station  these  lines  are  normally  closed  on 
the  main  battery.  The  subscriber,  in  calling,  first 
opens  and  closes  the  "tens"  line  a  definite  number 
of  times  (by  one  movement  of  his  dial),  which  lifts 
up  the  contact  arm  of  the  switch  a  corresponding 
number  of  times  to  the  desired  number  of  trunk 
lines,  when  it  is  simultaneously  rotated  until  it  finds 
a  trunk  line  in  that  group  of  "tens"  that  is  not 
in  use  and  stops.  Whereupon  the  second  move- 
ment of  the  dial  by  the  subscriber  serves  in  like 
manner  to  pick  up  the  next  trunk  line.  The  sub- 
scriber is  then  connected  with  the  connector  switch 
to  which  the  person  desired  is  connected,  and  the 
last  two  movements  serve  to  lift  and  rotate  the 
contact  arm  of  the  connector  switch  to  the  required 
contact  point  of  the  desired  line.  The  different 
movements  require  only  from  two  to  four  seconds 
of  time. 

If  another  subscriber  attempts  to  secure  connec- 
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tion  with  the  same  line,  he  is  automatically  shut 
off  and  connected  with  a  buzzer,  which  indicates 
to  him  that  the  desired  line  is  busy. 

In  the  operation  of  the  switches  at  the  central 
station,  the  assertion  is  made  that  they  are  found 
to  be  in  just  as  good  or  better  condition  if  fre- 
quently used,  and  it  has  been  demonstrated,  it  is 
said,  that  the  most  severe  use  does  not  show  any 
appreciable  wear  and  tear. 

It  is  easy  to  locate  trouble  in  this  exchange, 
since  each  subscriber's  instrument  and  connecting 
wire  are  systematically  defined  and  located,  and 
therefore  are  easily  repaired.  It  should  be  noted 
that,  in  the  event  of  one  section  of  the  switch- 
board being  burned  out,  the  rest  of  the  exchange 
remains    operative. 

The  exchange  is  protected  against  accidents  from 
lightning  and  connection  with  electric-light  and 
railway  wires  in  the  same  manner  as  the  manual 
exchanges,  and  also  by  special  protectors,  which 
have  been  devised  in  the  development  of  the  sys- 
tem. In  the  case  of  a  line  fuse  being  blown^  an 
annunciator  shows  its  location  and  a  bell  rings 
to  attract  the  attention  of  the  attendant.  In  case 
of  a  switch  fuse  being  blown,  an  electric  light 
indicates  the  precise  location  of  the  trouble,  and 
a  bell  rings  to  attract  the  attention  of  the  attendant, 
if  he  should  be  in  another  part  of  the  building. 


Public  Telephone  Service. 

An  Associated  Press  dispatch  from  New  Haven, 
Conn.,  announces  that  public  telephones  will  soon 
be  placed  on  street  corners  of  that  city,  after  the 
plan  of  fire-alarm  boxes.  The  telephones  will  be 
encased  in  aluminum  boxes,  the  height  and  shape  of 
fire  or  police-alarm  boxes.  On  each  of  the  four  sides 
of  each  telephone  will  be  a  blue  bell,  the  Bell  com- 
panies' sign  of  the  public  telephone.  The  boxes 
will  be  ordinarily  locked.  They  can  be  opened  by 
dropping  into  a  .  slot  a  coin,  which  is  recoverable 
when  the  door  is  opened. 

When  the  door  has  been  so  opened  the  process 
of  obtaining  a  telephone  connection  will  be  pre- 
cisely the  same  as  at  any  public  pay  station,  a  di- 
rectory being  hung  inside  each  box.  The  door  of 
the  box  will  be  so  arranged  that  it  will  shut  auto- 
matically when  the  receiver  is  hung  up  after  use. 
C  B.  Doolittle,  the  superintendent  of  public  tele- 
phone stations  of  New  Haven,  is  the  inventor. 

"The  New  Haven  idea  would  not  be  possible  in 
a  large  city  .  like  Chicago,"  said  General  Manager 
Hibbard  of  the  Chicago  Telephone  company  in  an 
interview  in  the  Daily  News.  "Chicago  is  supplied 
with  nearly  3,000  public  telephones,  and  there  is  no 
necessity  for  any  such  innovation  as  suggested  by 
the  New  Haven  dispatch.  The  mechanism  of  such 
a  system  would  necessarily  be  very  complicated,  and 
complicated  mechanism  is  always  dangerous  to  suc- 
cessful operation.  We  are  putting  in  public  tele- 
phones as  fast  as  we  find  locations,  and  within  a 
few  months  we  hope  to  have  telephones  convenient 
in  every  locality  of  the  city.  Our  rates  are  being 
reduced  and  our  service  is  becoming  better  every 
day,  and  Chicago  is  receiving  the  best  telephone 
service  of  any  city  in  the  world  to-day." 


Mr.  Latta  Resigns   as   President  of  the 
T.  T.  C.  Company, 

William  J.  Latta  has  resigned  from  the  office  of 
president  of  the  Telephone,  Telegraph  and  Cable 
company  of  America.  A  circular  letter  has  been  sent 
to  the  stockholders  stating  the  fact  of  the  resigna- 
nation,  and  calling  a  special  meeting,  to  be  held  in 
Jersey  City  on  March  26th,  at  which  it  is  proposed 
to  make  some  changes  in  the  plan  of  the  organiza- 
tion. The  stock  consists  of  600,000  shares,  which,  at 
a  par  value  of  $50  a  share,  represents  a  total  cap- 
italization of  $30,000,000.  The  stockholders  have  al- 
ready paid  $15  a  share  in  assessments,  making  the 
paid-up  capitalization  $9,000,000,  and  it  is  proposed 
to  terminate  the  assessments  here  and  thus  reduce 
the  authorized  capital  to  the  latter  figure.  The  cir- 
cular letter  states  that  the  office  of  president  is  left 
vacant  for  the  present.  It  is  signed  by  Henry  R. 
Wilson  as  vice-president.  Mr.  Latta  remains  as  a 
director  and  member  of  the  executive  committee  of 
the  company.  No  reasons  are  announced  for  his 
resignation,  but  it  is  suggested  that  it  was  due  to 
friction  over  the  deal  by  which  the  company  for  a 
time  had  possession  of  the  Erie  Telephone  system. 
It  is  said  that  this  transaction  tied  up  all  the  working 
capital  of  the  company,  leaving  nothing  for  the  de- 
velopment of  other  properties,  and  resulted  finally 
in  the  Erie  system  being  let  go  at  a  loss. 


The  Detroit,  Ypsilanti  and  Ann  Arbor  road  will 
be  extended  to  Jackson,  Mich.,  this  spring,  at  a  cost 
of  $1,500,000.  The  Detroit,  Rochester,  Romeo  and 
Lake  Orion  will  be  extended  to  Flint,  and  the  Toledo 
and  Monroe  line,  which  is  nearly  ready  for  opera- 
tion, has  secured  a  right-of-way  to  Detroit,  which 
will  soon  be  built  upon.  This  latter  road  is  in- 
cluded in  the  plan  for  a  Bufifalo-Detroit  through 
line. 
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Telephone  communication  on  large  ships  is  des- 
tined to  be  greatly  extended,  adding  to  the  con- 
venience of  the  transatlantic  voyager  and  increasing 
the  efficiency  of  naval  vessels.  We  note  that  in 
four  British  battleships  launched  this  month  (the 
Drake,  I\Iontagu,  Albemarle  and  Kent)  complete 
telephone  outfils  for  all  parts  of  the  ships  have  been 
installed.  This  use  of  the  telephone  is  capable  of 
great  extensions  on  merchant  ships  as  well  as  on 
men-of-war. 


While  automatic  telephone  exchanges  now  appear 
to  be  giving  useful  service  in  small  cities,  it  is,  of 
course,  premature  to  say  that  "the  'hello  girl'  has 
been  superseded,"  as  many  of  the  daily  newspapers 
declare.  The  Atlanta  (Ga.)  News,  however,  takes 
a  novel  and  rather  interesting  view  of  the  new 
development :  "When  the  hello  girl  is  no  more  there 
will  be  no  one  to  blame  if  the  exchange  doesn't  work. 
We  fear  that  plan  would  not  give  satisfaction." 
This  is  not  a  technical  objection,  but  neither  is  it 
altogether  a  mere  pleasantry,  although  probably  in- 
tended as  such.  The  lack  of  human  intelligence  in 
performing  the  connections  at  an  automatic  tele- 
phone  exchange   must   certainly  be   considered. 


There  are  some  municipal-ownership  advocates 
who  admit  that  there  is  such  a  thing  as  depreciation 
in  machinery  and  apparatus  constantly  in  use.  R.  N. 
Ellis,  the  superintendent  of  the  electric-light  plant  of 
Jacksonville,  Fla.,  is  one  of  them.  In  Jacksonville 
the  municipal  plant  supplies  current  for  commercial 
use  as  well  as  for  street  lighting,  and  it  is  figured 
that  the  plant  is  operated  at  a  profit.  But  listen  to 
Mr.  Ellis:  "Instead  of  turning  over  to  the  city  all 
of  the  surplus  revenue  to  pay  interest  on  the  bonded 
debt,  there  should  be  at  least  eight  per  cent,  on  the 
cost  of  the  works  set  aside  each  year  to  provide  for 
depreciation."  It  is  refreshing  to  encounter  the 
statement  of  a  man  engaged  in  municipal  electric 
lighting  who  recognizes  the  existence  of  depreciation 
and  who  has  the  candor  to  admit  that  provision  must 
be  made  for  it.  . 


In  e-xports  of  electrical  machinery  the  reports  of 
the  Treasury  Department  continue  to  show  a  sat- 
isfactory increase.  For  the  period  of  seven  months 
ended  January  31,  1901,  the  total  valuation  of  such 
exports  was  $3,211,179,  against  a  value  of  $2,141,234 
for  the  corresponding  period  of  1899-1900.  The  ex- 
ports of  instruments  and  apparatus  for  scientific 
purposes,  including  telegraph,  telephone  and  other 
electrical  instruments,  showed  a  similar  gain,  the 
figures  being  $4,425,289  and  $3,700,485,  respectively. 
Since  the  comparatively  sudden  "spurt"  in  the  for- 
eign business  of  American  electrical  manufacturers 
some  three  years  ago  the  increase  in  this  trade  has 
been  steady  and  gratifying.  The  electrical  machin- 
ery builders  of  the  continent  of  Europe — notably 
those  of  Germany,  Switzerland  and  Hungary — are 
wide  awake,  however,  and  those  of  England  are 
waking  up.  If  the  American  electrical  manufac- 
turers are  to  retain  the  markets  they,  have  found 
and  extend  them,  they  must  not  be  content  with 
present-day  success,  but,  with  the  most  scientific 
methods  of  designing,  manufacturing  and  mer- 
chandizing, must  reach-  out  for  a  large  share  of 
that  great  demand  for  electrical  apparatus  of  all 
sorts  which  the  twentieth  century  is  offering  and 
will  certainly  continue  to  offer. 


A  remarkable  statement  in  relation  to  electric- 
railway  construction  in  England  has  been  made  by 
Alderman  Brownsword,  chairman  of  the  electric 
tramways  committee  of  the  City  Council  of  Notting- 
ham. Addressing  a  meeting  of  taxpayers,  this  gen- 
tleman gave  some  interesting  information  in  ref- 
erence to  the  progress  of  the  electric-railway  work 
now  in  progress  in  that  city.  Speaking  of  a  recent 
accident  at  Liverpool,  he  said  that  an  accident  like 
that  could  not  occur  in  Nottingham,  where  the  ar- 
rangements were  much  better  than  in  Liverpool. 
"In  the  latter  city  large  bunches  of  wires  cross  and 
recross  each  other,  and  the  only  protection  the  trol- 
ley wire  had  was  provided  by  a  piece  of  wood  glued 
on  to  the  top  of  the  wire.  In  wet  weather  the  glue 
gave  way,  and  the  wood  slipped  underneath  the 
wire.  In  Nottingham  the  trolley  wire  was  guarded 
by  wires  above,  and  if  a  telephone  wire  fell  across, 
there  was  little  probability  of  it  touching  the  trolley 
wire."  Truly,  the  wood-and-glue  arrangement  would 
be  rather  primitive  and  cumbersome  for  the  back- 
woods  of  America,   even  if   it  were   workable ;   but 
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in  the  jealously  guarded  and  altogether  beautiful 
streets  of  a  great  English  city — no ;  it  is  inconceiva- 
ble. We  prefer  to  believe  that  somebody  has  been 
having  fun  with  the  worthy  alderman  who  told  the 
story.  


The  present  telephone  number  of  the  Western 
Electrician  well  illustrates  the  practice  of  the  year 
1901.  Large  exchanges,  such  as  those  in  Chicago 
and  Cleveland,  up-to-date  line  construction  in  that 
most  enterprising  of  southern  cities,  Atlanta,  a  typi- 
cal modern  equipment  for  a  town  of  12,000  inhab-- 
itants — Kokomo,  Ind. — and  the  new  automatic  ex- 
change in  that  old  Massachusetts  city.  New  Bedford, 
are  described  in  illustrated  articles.  A  number  of 
other  articles  of  interest  to  telephone  men  are  fea- 
tures of  this  week's  issue.  Two  are  in  reminiscent 
vein  and  show  the  changes  that  a  period  not  longer 
than  20  years  has  made  in  this  truly  wonderful 
telephone  industr}'.  They  are  in  sharp  contrast  with 
the  descriptions  of  the  exchange  operations  and 
methods  of  to-day.  The  shorter  articles  describing 
new  types  of  apparatus  contained  in  this  number 
also  show  the  great  advance  that  is  making  in  the 
art.  Telephone  lamps,  hotel  telephones  to  take  the 
place  of  annunciators,  automatic  exchanges  for  small 
towns  were  talked  of  rather  than  used  five  or  six 
years  ago.  To-day  they  are  commercial  articles.  In 
the  improvement  of  the  various  types  of  switch- 
boards, signaling  apparatus  and  line  construction  the 
advancement  has  been  no  less  marked.  In  all  de- 
partments the  telephone  industry  of  the  United 
States  is  in  a  most  vigorous  and  flourishing  con- 
dition. Judge  Brown's  decision  in  the  Berliner  case 
has  removed  the  last  lingering  doubt  of  patent  in- 
terference, and  the  future  is  bright  with  the  promise 
of  a  great  extension  of  the  business  in  all  sections 
of  the  country.  No  apology  is  needed,  therefore, 
for  the  large  proportion  of  this  issue  of  the  Western 
Electrician  which  is  devoted  to  telephone  subjects, 
although  the  amount  of  reading  matter  is  consider- 
ably increased,  so  that  other  subjects  of  current 
electrical  interest  may  not  be  neglected. 


Questions  relating  to  street  railways  and  electric 
lighting  are  debated  with  great  heat  in  the  mayoralty 
campaign  now  waging  in  Chicago.  One  political 
party  has  adopted  this  plank  as  a  part  of  its  plat- 
form: "We  agirm  the  business  of  supplying  light 
for  commercial  purposes  to  be  a  legitimate  function 
of  municipal  government,  and  we  demand  such  an 
amendment  of  our  city  charter  as  will  enable  Chicago 
to  supply  its  citizens  with  gas  and  electric  current." 
This  party  points  with  pride  to  its  administration 
of  the  city-owned  electric  street-lighting  plant  and 
says  that  municipal  ownership  is  a  great  boon  that 
is  to  be  eagerly  sought.  It  warns  the  voters  against 
the  wicked  traction  companies,  and  snys  that  now 
the  people  must  rise  in  their  might,  as  all  the  prin- 
cipal street-railway  franchises  expire  in  1903  and 
must  not  be  renewed  except  on  terms  much  more 
favorable  to  the  city  than  those  that  now  obtain,  and 
then  for  a  period  of  20  years  only.  The  other  party 
— the  "outs"  in  this  case — is  violently  opposed  to 
everything  the  "ins"  advocate.  Owing  to  the  im- 
minence of  the  franchise  question,  it  is  rather 
guarded  in  expressing  itself  on  street-railway  prob- 
lems, but  it  is  perfectly  convinced  that  the  loud 
protestations  of  the  existing  administration  are  en- 
tirely fraudulent  and  merely  put  forth  for  cam- 
paign purposes,  as  it  is  well  aware  that  the  "ins" 
are  in  reality  hand-in-glove  with  the  traction  in- 
terests. There  is  much  sound  and  fury.  "Clean  the 
streets!"  shouts  the  party  out  of  power.  "The  streets 
may  be  dirty,  but  they  belong  to  the  people,"  re- 
tort those  who  rely  on  the  street-railway-franchise 
issue.  Neither  are  the  traction  companies'  op- 
ponents agreed  among  themselves.  Some  are  for 
"ample  compensation"  for  the  privilege  of  using  the 
streets,  others  advocate  a  reduction  in  fares;  some 
want  "municipal  control,"  or  a  leasing  of  the  rights- 
of-way  in  the  streets,  with  private  operation,  while 
others  insist  on  straight-out  municipal  ownership. 
Both  parties  assert  that  the  street-railway  companies 
have  contributed  to  the  campaign  fund  of  the  other. 
And  so  it  goes,  much  like  the  memorable  election 
as  Eatanswill,  as  reported  by  the  chronicler  of  the 
Pickwick  Club. 

Undoubtely,  questions  of  great  importance  are 
involved  in  the  present  city  campaign  in  Chicago, 
but  they  are  so  involved  in  the  misrepresentations 
of  partisan  politics  that  the  true  civic  patriot  has 
a  task  of  great  difiiculty  in  addressing  himself  to 
their  solution. 
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The  Telephone  of  Other  Days. 

By  O.  M.  H. 
The  babj'hood  days  of  any  great  enterprise  are 
easily'  forgotten  when  time  shows  a  marked  dif- 
ference between  its  now  and  its  then.  This  is  espe- 
cially true  where  such  prodigious  results  have  been 
accomplished  as  in  the  last  quarter  of  the  dead 
century  in  telephony. 

The  first  attempts  at  telephonic  enterprise  were 
so  puerile,  wlien  compared  with  the  present  system 
and  service,  as  to  be   almost   incredible   to-da3^ 

I  remember  hearing,  from  those  superior  to  me,  a 
mere  messenger  in  the  first  exchange,  how  the  first 
two  telephones,  sent  out  by  Bell  himself,  were  ex- 
perimented with  and  came  near  being  turned  down 
as  mere  scientific  toys.  The  two  boxes,  in  which 
were  the  receivers — there  was  no  transmitter  or 
microphone — were  connected  together,  and  one  of 
these  carried  into  the  safe  of  an  office  on  La  Salle 
street,  while  the  other  was  taken  into  a  second  room, 
and  the  doors  of  the  room  and  safe  closed.  Con- 
versation was  carried  on  between  the  man  in  the 
safe  and  the  rest  of  the  committee  in  the  second 
room.  If  I  remember  aright,  there  were  five  of 
these  committeemen.  Two  of  the  committee  could 
see  no  outcome  to  the  telephone  business,  one  was 
undecided  and  two  were  confident  of  a  fair  future 
for    the    instrument. 

In  due  course  of  time  the  American  District  com- 
pany, by  which  I  was  employed,  concluded  to  open 
an  exchange  in  connection  with  its  messenger  and 
watch  service.  We  messenger  boys  were  made  op- 
erators. 

The  first  exchange  was  composed  of  11,  or  about 
that  number,  patrons,  all  of  whom  were  in  one 
class  of  business — bankers — and  who  were  fairly 
forced  to  become  members  of  the  exchange.  There 
was  no  multiple  switchboard,  and  for  that  limited 
number  none  was  needed.  A  call  would  come  in 
on  the  A.  D.  T.  instrument,  the  call  box  of  which, 
at  the  patron's  office,  was  arranged  to  give  any  one 
of  several  signals — messenger,  police,  fire,  telephone, 
etc.  On  receiving  the  telephone  signal  a  ticket  with 
the  subscriber's  number  was  made  and  handed  to 
the  switchman,  who  called  him  up  on  his  telephone 
wire  and  gave  him  a  connection  with  the  person  re- 
quired. 

In  due  course  of  time  the  telephone  began  to  make 
headway,  and  subscribers  were  gradually  obtained, 
until  it  was  found  that  the  half  dozen  boys  of  us 
were  not  able  to  do  the  work,  and  our  quarters  were 
too  cramped.  We  were  moved  up  to  the  third 
floor,  which  then  seemed  large  enough  for  all  time 
to  come.  But  another  difficulty  presented  itself.  It 
was  impossible  with  a  single  board  to  work  more 
than  two  of  us  at  a  time,  and  the  more  subscribers 
we  had  the  worse  the  conditions. 

To  aid  in  the  transferring  of  the  calls,  speaking 
tubes  were  put  in  from  the  A.  D.  T.  instruments  to 
the  operators,  through  w^hich  to  convey  the  numbers 
calling  and  called  for. 

Then  came  an  attempt  at  duplicating  the  switching 
board.  An  operator  was  placed  at  the  second  board 
to  plug  in  a  duplicate  dummy  connection,  so  that  we 
could  more  readily  distinguish  which  lines  were 
bus3^  Tickets  piled  up ;  the  same  person,  getting 
impatient,  would  call  three,  or  even  more,  times 
before  getting  a  connection,  and  when  his  second, 
third  or  fourth  ticket  came  to  its  turn  he  would  be 
notified  that  he  could  have  the  number  he  had  called 
for  and  finished  with  a  half  hour  before.  There  was 
a  positive  rule  that  no  improper  language  should 
be  used ;  but  how  could  we  prevent  it  under  such 
circumstances?  There  w^ere  many  who,  as  it  is 
to-day,  I  presume,  when  told  the  line  wanted  was 
busy,  said  mentally,  if  not  orally,  "That  boy  is  a 
liar,  and  I  know  it." 

The  duplicate  board  was  not  a  brilliant  success. 
Plugs  were  omitted,  plugs  were  neglected,  so  that, 
between  not  putting  them  in  and  not  taking  them 
out,  the  whole  was  a  case  of  confusion  worse  con- 
founded. 

What  was  wanted  was  a  board  that  would  permit 
of  a  test  at  any  time,  to  show  if  a  line  was  busy, 
without  disturbing  the  persons  talking,  and  thus  al- 
low of  two  or  more  boards  being  worked  without 
interference.  The  problem  was  well  advertised,  for 
exchanges,  by  this  time,  were  incapable  of  rendering 
efficient  service  with  a  single  board. 

Electricians,  our  manager  told  us,  all  over  the 
country  pronounced  this  impossible,  and  sundry 
schemes  were  proposed  to  solve  the  problem.  Among 
other  things,  a  "railroad"  board  was  inaugurated,  to 
which  all  that  class  of  lines  were  carried.  Other 
classes  were  aggregated  similarly,  but  this  was  not 
perfect  relief.  Finally,  the  multiple  switchboard, 
invented  by  Haskins  and  Wilson,  materialized,  and 
instantly  nearly  every  exchange  manager  in  the  coun- 
try became  enamored  of  what  they  had  believed  im- 
possible. 
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With  the  rapid  increase  of  patrons,  the  "busy" 
notification  was,  of  course,  more  frequent.  A  rail- 
road or  commission  man  or  a  lumber  dealer  would 
occupy  one  operator  (there  were  several  "hello  girls" 
now)  with  his  various  calls  until  he  had  transacted 
all  his  morning's  telephone  business,  without  ever 
losing  his  hold,  and  in  the  meantime  other  subscrib- 
ers were  making  remarks — forcible  remarks — on  the 
lying  operators  at  central. 

The  nice  little  candy  gifts  the  operators  occasion- 
ally received  showed  that  their  aid  was  appreciated, 
and  we  who  were  good  to  the  girls  occasionally 
sampled  the  box. 

There  was  one  doubting  Thomas  on  the  West 
Side  who  had  repeatedly  denied  the  statement  that 
his  correspondent  was  busy,  and  he  set  a  trap  to 
catch  the  operator.  Leaving  his  clerk  with  positive 
instructions  not  to  allow  anyone  to  use  the  telephone 
until  he  called  him  up,  he  made  a  bee-line  for  the 
central  office,  and  asked  the  manager  to  give  him 
his  store.  He  was  told  the  line  was  "busy."  Then 
he  did  break  out  I  His  rage  apparently  knew  no 
bounds.  When  he  had  cooled  somewhat  the  man- 
ager plugged  in  a  second  connection,  and  gave  him 
a  receiver.  He  heard  his  own  clerk's  voice  and  that 
of  a  customer,  buying  goods.  His  store  had  been 
called  up  in  his  absence,  and  he  was  as  subdued 
and  sincerely  repentant  as  the  fox  in  the  fable, 
caught  with  the  hen  in  his  mouth. 

Whenever  anything  of  that  sort  occurred  it  was 
public  property  at  once,  for  all  the  employes,  from 
the  superintendent  of  construction  down,  and,  of 
course,  proved  a  salve  to  our  wounded  feelings  in 
the   operating    room. 

There  was,  at  one  time,  a  grand  avalanche  of  com- 
plaints of  being  cut  off  in  the  midst  of  conversa- 
tion, and  letters  containing  threats  of  dire  ven- 
geance were  found  in  every  mail,  clothed  in  lan- 
guage not  weak  nor  elegant,  for  which  there  ap- 
peared to  be  no  remedy,  until  it  was  discovered 
that  the  plugs,  when  placed  firmly  in  the  switchboard 
by  the  left  hand  of  the  operator,  unscrewed  t'ne  con- 
nection on  the  plug,  while  those  placed  by  the  right 
h.and  were  tightened  by  the  act  of  twisting  them  in 
firmly.  A  couple  of  hours  by  the  handy  man  with 
a  soldering-iron  stopped  that  cry  of  "cut  off,"  and 
the  next  few  days  brought  an  abundance  of  com- 
plimentary epistles  and  more  than  one  postscript 
hoping  that,  now  we  had  caught  the  young  devil, 
the  management  would  hang  him,  or  drown,  or  cre- 
mate the  youth.  How  much  boyhood  is  held  re- 
sponsible for ! 

I  happened  to  be  in  the  manager's  office  on  de- 
tailed duty  one  day,  when  a  gentleman  with  a  dis- 
appointed air  entered  and  spoke  in  a  subdued 
voice,  making  a  request  to  have  his  telephone  re- 
moved. Now,  when  a  request  of  that  kind  was 
made,  it  was  strongly  suspected  that  the  enemy 
(the  Bell  company  was  in  the  field  with  a  very 
active  solicitor)  had  been  making  advances  to  one 
of  our  customers.  The  manager  asked  his  reasons. 
"I  can't  hear  anything  over  the  telephone,  and 
I   have  to  give  it  up." 

"Let  tts  see,"  said  the  manager,  at  the  same  time 
calling   up   his  place,  and  giving   him   the  receiver. 
Patron    (listening) — "No;    I    can't    hear    anything 
distinctly." 

Manager  (to  me) — "Go  to  Ed  Kelly,  and  tell  him 
to  send  me  a  left-handed  telephone." 

I  was  thunderstruck,  but  I  obeyed,  and  Kelly,  who 
was  something  of  a  wag,  poked  over  a  lot  of  re- 
ceivers, and  finally  handed  me  one,  with  "Tell  the 
manager  we  have  but  one  more  left-handed  receiver, 
and   he   must   get    a  new   lot." 

I  delivered  the  message,  with  the  receiver,  and 
the  manager  proceeded  very  gravely  to  make  a  mem- 
orandum of  the  need,  being  careful  to  let  the  gentle- 
man see  it.  Removing  the  receiver,  which  he  as- 
sumed was  a  right-hand  instrument,  he  replaced 
it  with  the  left-hand  receiver,  and  asked  the  gentle- 
man to  listen  with  the  other  ear.  The  trick  was 
a  success.  The  man  was  deaf  on  the  right  side. 
Competition  by  this  time  was  running  so  high 
that  strategic  movements  alone  could  win.  The 
foreman  of  construction  of  our  company  was  called 
up  one  morning  by  the  manager,  who  asked  him  if 
he  could  run  a  line  to  a  given  street  number  by  6 
p.  m.  "The  boss"  continued:  "Mr.  X.  has  prom- 
ised that  if  I  can  get  a  line  working  in  his  office 
by  that  time  he  will  take  it,  otherwise  he  will  take 
the  Bell."  After  a  moment's  hesitation  the  answer 
came,  "Sure,  and  no  mistake."  The  line  was  prom- 
ised, and  run,  and  in  working  order  by  4  -.30  p.  m. 
The  contract  was  signed,  and  everything  satisfac- 
tory, except  that  Mr.  Z.,  whose  office  was  in  the 
same  building,  telephoned  the  next  morning  over 
Mr.  X.'s  line  that  his  own  line  was  not  working. 
"No  wonder,"  said  the  foreman;  "I  used  his  wire 
for   the   other   fellow!" 

Of   course,    while    the   enterprise   was   new,   there 
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were  plenty  of  people  who  were  anxious  to  have  a 
telephone,  provided  it  cost  nothing;  and  again  there 
were  others  who  would  not  have  one  under  any 
circumstances.  The  belief  (founded  on  as  firm  facts 
as  those  relative  to  the  baneful  influences  of  the 
Drainage  Canal,  when  it  was  first  opened)  that  to 
have  a  wire  attached  to  one's  premises  was  a  sure 
way  of  inviting  God's  wrath  in  the  shape  of  a 
thunderbolt  was  not  infrequently  stumbled  upon  by 
the  solicitor,  and  this  risk  was  sometimes  advanced 
by  those  who  considered  it  a  fair  equivalent  for  a 
free  telephone  service.  A  very  common  answer  to 
the  agent  who  was  endeavoring  to  swell  the  list 
of  subscribers  was:  "Why,  I've  got  a  horse  and 
buggy,  and  I  like  to  see  the  man,  face  to  face,  with 
whom  I  am  talking;"  and  it  took  hard  work,  and. 
a  deal  of  it,  to  convince  a  lumber  dealer,  for  in- 
stance, that  he  could  transact  many  times  as  much 
by  telephone  as  by  horse  and  buggy,  and  with  more 
comfort,  in  the  same  time. 

The  excuse  above  referred  to — that  a  wire  was  a 
menace  to  the  safety  of  a  building — was  a  serious 
drawback  to  the  construction  gangs,  and  it  was  not 
an  uncommon  occurrence  for  a  gang  to  string  one 
or  more  wires,  if  necessary,  while  the  proprietor  or 
agent    was    asleep. 

An  interesting  little  episode  occurred  one  night 
on  the  West  Side  when  a  gang  of  men  on  a  roof 
was  suddenly  alarmed  and  sought  safety  in  flight. 
One  of  their  number,  Billy  ,  who  was  unfa- 
miliar with  the  roof — which,  by  the  way,  covered 
several  apartments — was  lost  from  his  companions, 
and  mistook  the  scuttle.  Descending  the  ladder,  the 
distance  from  the  lower  round  to  the  floor  was 
greater  than  he  anticipated,  and  he  fell  with  con- 
siderable force  against  a  door,  which  he  found  was 
locked.  Before  he  could  recover,  and  climb  back 
up  the  ladder,  the  door  was  unlocked,  and  there, 
confronting  him,  was  a  man  with  scanty  raiment, 
a  cocked  revolver,  and  a  dog  which  seemed  only  too 
ready  to  sample  his  flesh.  The  lineman  surrendered 
unconditionally,  and,  while  the  dog  snuffed  uncom- 
fortably at  his  heels,  submitted  to  a  search  which 
revealed  no  burglar's  kit,  and  he  was  eventually 
believed  innocent.  The  dog  was  called  off,  the  re- 
volver was  pointed  the  other  way,  and  Billy  was 
politely  shown  the  way  down  the  stairs.  The  story 
was  too  good  to  keep,  and  the  victim  told  the  tale 
on  himself. 

The  foreman,  of  whom  I  spoke  before,  required 
a  line  between  two  points  which  necessitated  a 
wire  being  run  from  one  building  where  dire  threats 
had  been  made  against  any  and  all  telephone  men 
attempting  to  string  a  line.  About  dusk  one  even- 
ing the  foremao  called  one  of  his  men  aside,  and 
showed  him  where  he  wanted  the  line  run  before 
morning.  "Take  Jim  and  Dan  with  you,"  he  said, 
"and  run  me  a  wire  from  there" — indicating — "to 
there,  and  don't  get  caught  at  it,  either." 

"But,"  said  the  lineman,  "they  won't  let  me  into 
the   building." 

"You  didn't  understand  me,"  said  the  foreman. 
"I  want  a  line  from  there  to  there  by  to-morrow 
morning." 

"But  how'U  I  get  it  there?"  asked  the  man;  and 
the  foreman,  straightening  himself  to  his  full  atti- 
tude— six  feet  two — and  waving  his  arms  like  the 
wings  of  a  Dutch  windmill,  replied,  excitedly: 

"Fly! it;  fly!" 

The  wire  was  in  place  next  morning. 

It  was  the  rule,  rather  than  the  exception,  for 
everyone  to  yell  into  the  telephone,  as  if  the' racket 
must  be  in  direct  proportion  to  the  distance  of  the 
listener.  The  talker  seemed  to  think  that  it  re- 
quired three  or  four  times  as  much  effort  to  talk 
to  the  stockyards  as  to  speak  to  a  man  half  a  dozen 
streets  away. 

We  had  on  the  force  a  bright  little  red-headed 
Irishman,  whose  wit  was  ever  ready,  and  who  seemed 
always  primed  for  a  joke.  One  day  a  gentleman 
asked  the  use  of  the  telephone  to  talk  to  somebody 
near  the  south  end  of  town.  He  fairly  screamed 
into  the  instrument,  and  set  all  the  boys  giggling. 
In  the  midst  of  the  tumult  Mike  got  off  his  bench, 
and  while  the  captain  of  the  messengers  was  not 
looking,  opened  the  window  its  full  height.  He  ex- 
plained, when  asked  what  he  had  done  that  for, 
"So  the  feller  down  in  Fiftieth  street  c'd  hear 
betther,  sor." 

The  peculiar  faculty  the  lines  have  for  getting 
mixed  occasionally,  so  that  the  wrong  person  turns 
up  when  you  call,  is  nothing  nowadays  to  what  it 
was  in  the  olden  time.  We  had  some  very  amusing 
instances  occasionally,  as  well  as  many  exasperating 
ones.  On  one  occasion  a  patron  asked  a  connection 
with  Fuller  &  Fuller.  The  wrong  man  answered 
with  "Hello,"  as  usual. 

"Who  are  you?"  asked  the  girl,  not  recognizing 
the  voice;  "I'm  trying  to  get  Fuller  &  Fuller,"  The 
answer  came  back,  punctuated  with  hiccoughs :  "Well, 
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I'm  (hie)  pretty  full,  but  I  (hie)  ain't  getting  fuller 
and  fuller;"  and  he  rang  off. 

It  was  the  usual  method  in  those  days  of  tele- 
phonic juvenility  to  call  for  the  person  wanted  by 
name,  and,  of  course,  mistakes  were  not  rare.  There 
were  two  doctors  whose  names  were  nearly  alike 
telephonically.  The  initials  of  the  one,  a  physician, 
were  A.  J.  The  other,  H.  A.,  was  a  veterinary 
surgeon.  One  night  the  physician  was  called  to  a 
ease  quite  a  distance  from  his  home,  and  found,  on 
his  arrival,  that  the  invalid  was  a  pet  cow,  and  the 
veterinary  surgeon  was  wanted.  The  similarity  of 
the  two  sets  of  initials,  w^hen  spoken  carelessly,  had 
been  responsible  for  the  error. 

Yet  with  all  its  imperfections  and  faults,  the 
telephone  of  those  days  was  highly  appreciated  by 
many,  and  especially  in  hands  where  it  was  clearly 
a  luxury  for  the  most  part ;  and  what  caused  some 
astonishment  among  the  earlier  users  was  the  facil- 
ity with  which  it  adapted  itself  to  the  various 
spoken  languages.  A  gentleman  of  considerable 
polite,  as  well  as  business,  education  had  an  in- 
strument put  in  his  office  and  one  in  his  residence. 
W'hen  these  were  ready  for  use,  the  agent  in- 
structed him  how  to  call  up  his  house,  and  made 
the  necessarj'  arrangements  that  he  might  converse 
with  his  wife. 

The  conversation  was  conducted  in  no  less  than 
three  languages,  much  to  the  amusement  of  the  gen- 
tleman, who  closed  the  interview  with  a  French 
sentence,  which  the  agent  did  not  understand.  Cor- 
recting himself,  he  said:  "Excuse  me,  my  friend; 
I  didn't  know  but  you  were  like  the  telephone,  and 
talked  everything.  I  am  much  pleased  to  know  that 
the  instrument  has  no  memory.     Send  in  your  bill." 

The  telephone  expert  of  to-day  will  smile  at  the 
simple-minded  folk  who  were  the  pioneers  in  teleph- 
ony, but  they  have  among  them,  even  now,  some 
who,  like  the  writer,  can  recall  most,  if  not  all,  the 
incidents    and    trials    I    have    related. 


New  Electrical  Building  in  Cliicago. 

A  number  of  electrical  concerns  have  established 
themselves  in  the  new  electrical  building  at  Jackson 
boulevard  and  Desplaines  street,  Chicago.  As  shown 
in  the  accompanying  illustration,  the  building  is 
eight  stories  high  and  well  built.  Prominent  among 
the  tenants  is  the  Farr  Telephone  and  Con  ;truction 
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Supply  company,  which,  established  in  1895  at  357 
Dearborn  street,  has  entirely  outgrown  the  old  quar- 
ters and  is  about  to  move  to  the  Electrical  building. 
where  it  will  have  about  3,000  square  feet  of  floor 
space.  This  increase  of  space  will  enable  the  com- 
pany to  fill  its  orders  more  promptly  than  ever.  The 
general  offices  and  salesroom  of  the  Farr  company 
will  be  located  on  the  ground  floor  at  Nos.  118  and 
120  West  Jackson  boulevard.  The  Farr  company  has 
had  a  remarkable  success  in  telephone  business,  its 
customers  being  in  every  state  of  the  Union,  and 
not  a  few  in  Canada.  This  company  guarantees  its 
telephones  to  give  satisfaction  or  the  money  will  be 
refunded.  A  small  book  of  diagrams  and  instruc- 
tions will  be  sent  free  to  anyone  upon  application. 

Other  concerns  which  will  be  located  in  the  new 
huilding  are  the  New  York  Insulated  Wire  company, 
H.  T.  Paiste  company,  John  W.  Brooks  company, 
American  Circular  Loom  company.  Dearborn  Elec- 
tric company,  Pass  &  Seymour  company,  Haines  & 
Noyes  company,  George  S.  Searing  (Hart  &  Hege- 
man),  Peru  Electric  Manufacturing  company,  W.  R. 
Carton  company,  McDermid  Manufacturing  company, 
Anchor  Electric  company  and  Western  Tool  com- 
pany. 


Independent  Telephone  Practice  in 
Duluth  and  West  Superior. 

By  J.  C.  Crowley,  Jr. 

A  telephone-exchange  system  of  considerable  mag- 
nitude that  is  worthy  of  mention  is  that  of  the  Peo- 
ple's Telephone  company  of  West  Superior,  Wis., 
which  operates  at  the  head  of  the  Great  Lakes  nearly 
3.000  telephones.  The  system  is  divided  as  follows : 
The  Duluth  (Minn.)  office  is  equipped  with  a  3,600- 
capacity  switchboard.  West  Superior,  Wis.,  five  miles 
across  St.  Louis  Bay  from  Duluth,  is  equipped  with 
an  I.Soo-capacity  switchboard.  The  Duluth  office, 
on  the  Minnesota  side,  has  two  branch,  or  sub- 
exchanges,  known  as  the  West  Duluth  and  Lake 
Side  offices.  Each  of  these  branch  offices  has  one  100- 
drop  switchboard.  The  West  Superior  office  also  has 
a  sub-exchange  at  Old  Superior  with  a  lOO-drop 
switchboard.  From  Duluth  the  trunking  system  is 
divided  as  follows :  From  Duluth  to  West  Duluth. 
there  are  10  pairs  of  trunk  lines;  from  Duluth  to 
Lake  Side,  five  pairs  of  trunk  lines ;  from  Duluth 
to  West  Superior,  15  outgoing  trunk  lines;  from 
Duluth  to  Old  Superior,  two  outgoing  trunk  lines. 
The  trunking  system  from  West  Superior  is  as  fol- 
lows: West  Superior  to  Duluth,  15  outgoing  trunk 
lines;  West  Superior  to  Old  Superior,  10  outgoing 
trunks;  West  Superior  to  West  Duluth  office,  two 
outgoing  trunks. 

The  cables  carrying  the  wires  into  the  exchanges 
consist  of  lOO-pair,  paper  insulation.  No.  20  B.  &:  S. 
gauge  cables,  running  down  a  shaft  constructed 
from  the  second  floor  to  the  basement,  and  thence 
into  subways.  They  are  carried  to  points  of  dis- 
tribution in  underground  conduit  at  the  fire  limits. 
There  they  are  taken  aerially  to  their  respective 
points  on  pole  lines,  dividing  into  25-pair  cables,  as 
they   are   needed   at    different  points. 

In  the  main  offices  are  the  large  lOO-pair,  fusible 
terminal  heads  made  by  the  Moon  Manufacturing 
company  of  Chicago.  The  terminal  heads  at  the 
points  of  distribution  are  protected  by  one-ampere 
fuses,  and  at  the  main  office  by  one-half-ainpere 
fuses.  In  addition  to  the  line  and  cable  protection, 
there  is  also  a  Maxstadt  fuse  block  at  each  sub- 
scriber's station,  protected  by  half-ampere  mica 
fuses,  manufactured  by  the  American  Electric  Fuse 
company   of   Chicago,   111. 

The  conduit  used  is  that  made  by  the  J.  T.  McRoy 
company.  It  is  laid  in  trenches  six  feet  deep,  on 
a  bed  of  concrete  four  inches  thick.  It  is  then 
covered  on  both  sides  by  a  thickness  of  two  inches 
and  on  top  by  four  inches  of  concrete,  thus  securing 
a  rigid  and  substantial  foundation,  as  well  as  a  pro- 
tection against  outside  disturbances.  The  manholes 
are  all  constructed  from  the  best  fire-burnt  brick. 
Each  manhole  is  six  by  six  feet  square  and  eight  feet 
deep  and  is  provided  with  sewer  connections  and  trap 
and  a  well-ventilated  cover,  thus  securing  proper 
ventilation   and  draining   at   all  times. 

White  cedar  poles  were  used  throughout  for  the 
line  construction  of  these  exchanges,  as  the  cedar  is 
plentiful  in  the  immediate  vicinity.  The  cross-arms 
are  all  of  yellow  pine  from  the  southern  states.  One- 
and-one-fourth-inch  oak  pins  are  placed  on  all 
straight  pole  lines,  locust  pins  being  used  at  all 
junctions,  as  well  as  corner  poles.  The  cross-arm 
braces  are  18  inches  long  and  iM,  by  one-fourth 
inch  in  cross-section  and  are  heavily  japanned. 
The  cable  platforms  are  all  of  local  manufacture 
and  are  made  from  selected  oak  and  thoroughly 
braced.  All  corner,  junction  and  cable  poles  are 
securely  anchored  by  three-eighths-inch  and  five- 
eighths-inch  signal  strand  wire,  fastened  to  three- 
fourths-inch,  one-inch  and  I-Mi-inch  galvanized-iron 
guy  rods,  set  at  the  proper  depth,  in  accordance  to 
the  strain.  The  cables  are  suspended  on  three- 
eighths-inch  and  one-half-inch  messenger  wire  by 
Boston  cable  clips.  The  line  wire  used  throughout 
is  No.  14  B.  &  S.  gauge,  full-metallic  lines  running 
from  the  cable  distribution  points  to  the  poles  in 
rear  of  the  subscribers'  places  of  business.  There 
the  lines  are  separated  to  the  end  of  each  cross- 
arm  on  double-grooved  insulators,  thus  giving  a 
good  distance  between  wires  from  house  to  pole  and 
avoiding  the  old  trouble  of  crossed  wires.  The  cable 
poles  are  all  "jumpered"  with  heavy  cotton-braided, 
rubber-covered.  No.  iS  B.  &  S.  gauge  wire.  The  in- 
terior wiring  at  subscribers'  residences  and  places 
of  business  is  done  throughout  with  twin  cotton 
1  ubber-covered  wire  to  the  fuse  blocks,  whence  two 
single  No.  18  B.  &  S.  gauge,  rubber-covered,  cotton- 
braided  wires  are  carried  to  the  line  connection. 

The  cables  used  are  those  manufactured  by  the 
John  A.  Roebling's  Sons  company  of  Trenton,  N.  J. 
A  fact  worthy  of  mention  at  this  point  is  that  the 
50-pair  cable,  which  runs  from  Duluth  to  the  West 
Superior  office,  is,  approximately,  27,000  feet  long, 
thus  giving  a  cable  a  fraction  over  five  miles  in 
length.    This    cable    gives    excellent    service    to    all 


the  subscribers,  it  being  used  for  trunk  lines  ex- 
clusively between  the  different  exchanges. 

The  apparatus  is  that  manufactured  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  company  of 
Chicago,  and  is  of  its  latest  improved  central-energy 
system  throughout.  Duluth  is  furnished  as  follows : 
One  3,600-capacity  switchboard,  40  cells  of  storage 
battery  (American  company's  type),  two  Crocker- 
Wheeler  charging  machines  in  duplicate,  Weston  am- 
meters, voltmeters,  etc.  The  West  Superior  equip- 
ment comprises  one  i.Soo-capacity  switchboard.  40 
cells  of  storage  battery  (150-ampere-hour  Amer- 
ican), one  Wagner  single-phase  motor,  one  Roth 
Brothers  50-volt,  direct-current  dynamo,  with  nec- 
essary Weston  ammeters,  voltmeters,  etc. 

The  personnel  of  the  People's  Telephone  company 
is  as  follows :  President,  W.  M.  Pattison ;  vice- 
president,  W.  M.  Hubbard;  secretary,  C.  C.  Kritzer; 
treasurer,  R.  C.  Ogelvie ;  manager,  H.  H.  Stewart ; 
general  superintendent  and  engineer,  J.  C.  Crowley ; 
directors,  R.  C.  Ogelvie,  E.  L.  Bradley,  W.  M.  Pat- 
tison, E.  H.  Stafl:ord,  E.  S.  Upham,  W.  M.  Hub- 
bard, L.  S.  Loeb,  William  Harrison  and  C.  F.  Le- 
land. 


Edison  Telepficne  Lamps. 

The  incandescent  lamp,  for  both  line  and  super- 
visory signals,  is  rapidly  supplanting  all  forms  of 
mechanical  signals  in  telephone-exchange  work.  It 
is  silent  in  operation,  instantaneously  effective,  es- 
sentially self-restoring  and  comparatively  inexpen- 
sive. The  Edison  Decorative  and  miniature-lamp 
department  of  the  General  Electric  company,  re- 
alizing the  value  of  miniature  lamps  for  signal  work, 
has  been  developing  for  the  last  two  or  three  years 
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a  special  type  of  incandescent  lamp  known  as  the 
telephone  lamp.  By  its  thoroup^h  methods  and  care- 
ful processes,  it  says,  the  only  fault  such  a  sig- 
naling device  is  believed  to  have — liability  to  burn 
out — has  been  minimized  now  to  an  almost  negligible 
degree.  The  Edison  telephone  lamp  is  asserted  to 
have  the  following-named  special  features :  Certainty 
of  service  of  each  individual  lamp,  due  to  the  elimi- 
nation of  all  faulty  lamps;  extreme  length  of  life; 
strong  and  durable  mechanical  construction ;  thor- 
ough uniformity  of  all  lamps,  insuring  certainty  of 
contact  in  sockets  and  freedom  from  misfits ;  maxi- 
mum of  maintained  light  for  a  minimum  of  power 
consumption. 

B}'  reason  of  these  characteristics,  which  have  been 
verified  by  extended  service,  and  also  by  reason  of 
its  ability  to  fill  orders  promptly  and  properly  for 
any  quantity,  the  Edison  decorative  and  miniature- 
lamp  department  finds  that  its  business  in  these  lamps 
has  grown  to  very  large  proportions,  many  exchanges 
using  nothing  else.  The  accompanying  illustrations 
show   the    several    styles   of   telephone   lamps. 


Waterpower   Development  of  Great 
Falls  on  the  Potomac. 

The  development  of  the  waterpower  of  the  Poto- 
mac River  at  Great  Falls,  iS  miles  from  Washington 
city,  has  been  agitated  for  many  years,  but  the  ac- 
complishment of  the  plan  has  been  delayed  by  nu- 
merous legal  complications.  It  now  seems  prob- 
able that  a  compromise  between  the  litigants  has  been 
effected,  and  the  work  of  "harnessing"  the  falls  and 
transmitting  the  power  to  Washington  will  be  taken 
up  shortly  and  pushed  with  vigor. 

Several  prominent  stockholders  in  the  syndicate 
which  has  acquired  ii  of  the  street  railway.'^ 
and  the  two  electric-light  companies  in  Wa?hington 
are  interested  in  the  movement,  since  they  have  ac- 
quired a  majority  of  the  Great  Falls  company.  The 
plan,  so  far  as  can  be  learned,  is  for  the  company 
developing  the  power  to  transmit  the  power  to 
Washington  and  sell  it  to  the  Washington  Electric 
and  Traction  company.  If  this  plan  is  pursued  by  the 
closely  related  companies,  the  necessity  of  enlarging 
the  central  power  station  will  be  removed.  It  was 
recently  announced  that  the  central  plant  was  to 
be  greatly  enlarged,  and  the  plans  of  the  contem- 
plated enlargement  were  made  public. 


It  is  rumored  that  the  General  Electric  company 
is  about  to  invest  extensively  in  copper-mining  prop- 
erty in  Arizona,  with  a  view  to  obtaining  and  refining 
all  the  copper  necessary  in  its  manufacturing  busi- 
ness. 
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Ericsson  Hotel  Telephone  Equipments, 

In  the  model  hotel  or  apartment  house  of  to-day 
telephones  are  quite  as  necessary  as  the  elevators 
and  mail  chutes.  After  many  unfavorable  experi- 
ences, architects,  engineers  and  contractors  have 
gradually  discarded  the  cheap  and  inefficient  tele- 
phone apparatus  and  are  choosing  instruments  more 
for  quality  and  durability  than  price.  An  example 
of  a  modern  installation  is  that  placed  in  the  new 
Hotel  Essex,  at  Fifty-sixth  street  and  Madison  av- 
enue, New  York  city.  This  hotel  is  equipped  with 
genuine  Ericsson  telephones  and  switchboard,  which 
give  quick  communication  from  every  suite  and  hall 
to  the  office,  and  place  the  management  within  easy 
reach  of  every  patron. 

The  room  telephones  are  all  of  the  hand  micro- 
telephone  pattern,  as  shown  in  Fig.  i,  and  instead 
of  being  a  disfigurement  to  the  wail,  they  serve  as 
an  ornament  to  the  finely  finished  suites.  Each  of 
these  instruments  is  fitted  with  a  flexible  cord  of 
sufficient  length  to  enable  the  patron  to  call  the 
office,  or  to  answer  a  call,  if  desired,  without  rising 


Swedish  Sure-grip  Climber, 

The  Smith  &  Hemenway  company  of  296  Broad- 
way, New  York,  importer  and  manufacturer  of  a 
line  of  Swedish  flyers  for  linemen,  is  putting  on  the 
market  what  it  calls  its  Swedish  sure-grip  climber. 
The  accompanying  picture  illustrates  one  of  the 
climbers.  The  spur,  in  addition  to  being  welded 
to  the  upright,  is  also  riveted,  thereby  insuring  a 
solid  connection.  It  is  said  that  in  a  number  of  tests 
recently  made  it  was  demonstrated  beyond  question 
that  the  spur  is  there  to  stay,  and  that  it  is  prac- 
tically impossible  to  knock  it  out.  The  company  has 
been   experimenting  some  time   in   the  manufacture 


Murdock  **Solid"  Receiver. 

The  sectional  illustration  shows  a  telephone  re- 
ceiver made  by  William  J.  Murdock  &  Co.  of  Chel- 
sea, Mass.  This  receiver  is  known  as  the  "Solid." 
The  distinctive  feature  is  that  the  magnet,  the  pole- 
pieces,  the  binding  posts,  the  wires  connecting  with 
the  binding  posts  and  extending  through  the  case 
and  the  supporting  rings,  are  covered  with  the  in- 
sulating material  which  forms  the  shell  and  are 
solidly  molded  therein,  making  the  case  and  all  thes'' 
parts  practically  one  piece.  This  gives  the  magnet 
a  permanent  position,  and  keeps  the  pole-pieces  al- 
ways  in   the  same  relative  position  with  respect  to 


Hand  Microphone. 


Fig.  2.     Wall  Telephone. 
ERICSSON    HOTEL    TELEPHONE    EQUIPMENTS. 


Fig.  3.     Switchboard. 


SWEDISH  SURE-GRIP  CLIMBER.  MURDOCK    "SOLId"  RECEIVER. 


from  the  couch  or  bed.  When  through  using,  the 
releasing  of  a  lever  in  the  handle  makes  and  breaks 
all  necessary  connections,  and  it  is  not  necessary  to 
replace  on  a  hook,  as  in  ordinary  telephones.  When 
first  introduced,  the  hand  microtelephone  was  con- 
sidered a  curiosity,  but  its  manufacturer  says  that 
its  utility  and  compaciness  have  made  it  a  great 
favorite,  and  that  it  bids  fair  soon  to  take  the  place 
of  the  popular  nickel  desk  set  and  in  many  cases  to 
replace  the  wall  instrument  as  well. 

In  operation  the  office  is  called  by  simply  pressing 
the  contact  in  the  handle  of  the  hand  microtelephone, 
which  act  throws  the  drop  at  the  switchboard.  The 
operator  connects  in  the  usual  manner,  answering 
the  call,  and,  if  desired,  calls  some  other  suite  and 
enables  the  two  to  converse.  The  call  to  the  suite 
is  made  by  a  small  musical  gong,  placed  near  the 
ceiling,  which,  while  loud  enough  to  call  a  person,  is 
not  harsh  enough  to  disturb  one. 

As  shown  in  Fig.  2,  the  wall  telephone  for  use 
in  the  halls  is  neat,  compact,  and  takes  small  space. 
It  is  fitted  with  the  standard  Ericsson  receiver  and 
transmitter.  In  operation  it  is  used  in  the  usual 
way,  the  act  of  taking  the  receiver  from  the  hook 
sending  the  call  for  the  operator  in  the  office.  With 
both  instruments,  when  the  line  is  released,  the  op- 
erator is  at  once  notified  and  quickly  disconnects. 

The  switchboard  is  shown  in  Fig.  3,  and  besides 
being  positive  and  rapid  in  operation,  it  is  said  to 
be  of  the  finest  mechanical  construction.  It  is  hand- 
somely   finished    and,    while    occupying    very     little 


of  climbers,  and  has  now  struck  a  standard.  It 
will  hereafter  warrant  each  climber,  and  should  the 
spur  loosen  or  come  out,  the  company  will  either 
refund  the  money  to  the  purchaser  or  replace  the 
climber  by  a  new  pair. 


Eavesdropper  Betrayed  by  a  Clock, 

A  press  dispatch  from  Dresden,  Ohio,  states  that 
Farmer  William  G.  Gehrung  has  been  fined  $25  by 
his  neighbors  for  eavesdropping  over  the  Inde- 
pendent party-line  telephone.  Some  time  ago  the 
farmers  organized  a  telephone  company.  When  the 
telephones  were  put  in  the  party-line  principle  was 
employed,  and  half  a  dozen  telephones  were  put  on 
the  same  line.  This  arrangement  is  such  that  when 
one  telephone  bell  rings  all  ring.  For  weeks  the 
subscribers  have  been  trying  to  find  out  who  was 
listening  when  they  talked.  Farmer  Green  and 
Farmer  Brown  were  engaged  in  conversation  over 
the  line  when  they  heard  another  subscriber  take 
down  his  telephone.  Then  they  heard  the  clear 
tones  of  a  clock  striking.  Farmers  Green  and 
Brown  knew  the  clock,  from  its  peculiar  tone,  and 
that   it   belonged  to    Farmer   Gehrung. 


the  diaphragm  seat.  The  binding  posts  are  made 
hexagonal  in  shape  and  grooved,  this  shape  prevent- 
ing their  turning;  the  grooves  insure  them  against 
pulling  out  of  the  molded  shell.  The  manufacturers 
assert  that  the  adjustment  of  their  receivers  being 
exact  at  the  outset,  this  construction  makes  it  per- 
manently so.  Watch-case  receivers  are  also  made 
on  this  principle. 


'^Central"  Transmitter. 

The  accompanying  illustrations  show  the  twenti- 
eth-century long-distance  transmitter  of  the  Central 
Telephone  and  Electric  company  of  St.  Louis,  Mo. 
This  transmitter  is  the  result  of  long  experience  and 
exhaustive  tests  and  is  placed  on  the  market  with  the 


ChicaRO  Automobile  Show. 

The  automobile  show  at  the  Chicago  Coliseum 
presents  many  points  of  interest,  not  only  to  lovers 
of  the  sport,  but  also  to  those  who  are  interested 
in  the  vehicles  from  technical  and  commercial  view- 
points. The  list  of  exhibitors  is  a  long  one,  and  in- 
cludes nrost  of  the  prominent  manufacturers  of  this 
country,  as  well  as  some  of  the  European  makers. 
Among  the  former  may  be  mentioned  the  National 
Automobile  and  Electric  company,  Indianapolis;  Mo- 
bile Company  of  America,  New  York;  Woods  Mo- 
tor Vehicle  company,  Chicago ;  Milwaukee  Automo- 
bile company,  Milwaukee ;  Woods,  Waring  &  Co., 
Chicago;  Hewitt-Lindstrom  Motor  Vehicle  company, 
Chicago;  Electric  Vehicle  company,  Hartford,  Conn.; 
Automobile  and  Cycle  Parts  company,  Cleveland; 
New  York  Belting  and  Packing  company.  New 
York;  Crest  Manufacturing  company,  Cambridge- 
port,  Mass. ;  Eastman  Automobile  company,  Cleve- 
land; Sipe  &  Sigler,  Cleveland,  and  A.  B.  Holson, 
Chicago.  The  list  several  days  ago  included  24  ex- 
hibitors of  automobiles  and  motor  cj^cles.  besides  a 
large  number  of  exhibitors  of  parts  and  accessories. 

The   exhibit  of  motor  cycles  is  of  especial  inter- 


space compared  to  its  capacity,  is  of  a  peculiar  de- 
sign which  distinguishes  it  from  ordinary  boards. 
The  system  is  operated  by  centralized  batteries  and 
is  so  arranged  that,  when  desired,  a  motor-gen- 
erator can  be  thrown  into  circuit  for  calling.  In 
addition  to  this  system,  the  Ericsson  Telephone 
company,  296  Broadway,  New  York,  makes  a  num- 
ber of  different  telephone  systems  and  instruments 
of  special  design  and  finish  for  special  uses,  including 
intercommunicating  patterns  and  those  for  exchange 
use. 


Fig. 
"central"    TRANSMITTER. 

Statement  that  nothing  better  can  be  made.  Genuine 
imported  granular  carbon  is  used,  and  no  expense 
has  been  spared  in  any  part.  Perfect  talking  results 
and  unlimited  lasting  qualities  are  claimed.  Refer- 
ring to  the  illustrations,  Fig.  i  shows  the  transmitter 
complete;  Fig.  2,  the  heavy  cast  front  of  case,  with 
protected  mouthpiece;  Fig.  3,  the  metal  back  of  case, 
showing  double  cord  connections,  and  re-enforced 
fastenings;  Fig.  4,  metal  diaphragm,  with  electrode 
attached;  Fig.  5,  special  transmitter  cup  with  carbon 
back. 


Fig.  4. 


Fig.  5. 


est.  There  is  a  widespread  idea  among  cyclists  that 
motor  bicycles  are  too  clumsy  and  unreliable  to  be 
either  safe  or  desirable  for  general  use,  and  the  man- 
ufacturers will  endeavor  to  correct  this  idea  by  show- 
ing a  number  of  the  machines  in  service  on  the 
track  which  has  been  provided  for  the  purpose. 

The  large  steam  truck  which  was  built  in  Milwau- 
kee for  the  exhibition,  and  is  said  to  be  the  largest 
of  its  kind  in  the  country,  was  driven  to  Chicago  by 
road  to  bear  witness  to  its  practicability.  One  ex- 
hibitor of   steam   vehicles  has   announced   his  inten- 
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tion  of  running  steam  carriages  between  the  Coliseum 
and  his  downtown  showroom  for  the  use  of  his 
friends  and  customers. 

Another  feature  which  will  prove  of  interest  is 
the  provision  which  has  been  made  for  the  exhibition 
of  racing  machines  on  the  track.  Racing  automobiles 
are  not  familiar  sights  to  most  Chicagoans,  and  ar- 
rangements have  been  made  for  speed  trials  every 
afternoon  and  evening  during  the  show.  The  ex- 
hibition will  be  open  for  one  week,  closing  on  March 
30th.  

Olds  Electric  Carriage. 

There  have  been  placed  upon  the  market  many 
devices  for  controlling  the  speeds  of  electric  vehi- 
cles which  have  given  considerable  trouble  in  the 
matter  of  the  contacts  becoming  fused.  Frequently 
when  a  lieavy  load  is  suddenly  thrown  upon  the 
vehicle,  a  change  from  one  speed  to  another  must 
be  made  while  a  c.irrent  of  50  or  60  amperes  is 
passing.  It  will  thus  be  seen  that  in  order  to 
prevent  fusing  at  the  contacts,  the  making  and  break- 
ing of  the  contact  must  be  positive  and  instantane- 
ous. The  controller  built  by  the  Olds  Motor  Works 
of  Detroit  is  claimed  to  be  positive  in  action  and 
to  be  a  perfect  snap  switch  in  both  directions.  The 
construction  work  upon  all  parts  of  the  vehicle 
made  by  this  concern  is  asserted  to  be  of  a  superior 
characLer.  Slate  and  porcelain  are  extensively  used 
as  insulation,  and  the  greatest  care  has  been,  taken, 
50  that  all  parts  are  constructed  strictly  in  accord- 


OLDS  ELECTRIC  CARRIAGE. 

ance  with  the  most  approved  electrical  practice. 
The  Olds  Works  manufacture  all  of  their  own 
switches.  The  running  sw^itch  is  a  neatly  constructed 
snap  switch,  mounted  upon  slate.  The  handle  to 
this  switch  is  detachable,  and  is  made  in  the  form 
of  a  lock.  The  handle  proper  is  of  buckhorn, 
mounted  with  sterling  silver. 

The  gear  mounting  of  the  Olds  electric  vehicles 
is  very  neat  and  simple.  It  consists  of  a  cast-steel 
gear  case  covering  the  large  driving  gear  and 
a  greater  portion  of  the  rear  axle.  This  gear  case 
supports  the  motor  and  also  the  springs.  It  is 
graceful  in  form  and  takes  a  beautiful  finish.  The 
wrenches  consist  of  a  pair  of  lubes  so  attached  to 
the  motor  and  pivoted  at  the  front  axle  as  to  form 
a  solid  frame  in  the  form  of  a  triangle  in  the  ver- 
tical   plane. 

One  of  the  interesting  things  manufactured  by  the 
Olds  Works  is  the  switchboard  to  use  in  connection 
with  its  carriages.  It  is  a  thoroughly  modern  board 
in  every  detail.  One  thing  which  attracts  the  eye  is 
a  novel  and  neatly  constructed  safety  switch  of  the 
firm's  own  design  and  manufacture.  The  Detroit 
factory  of  the  works  is,  or  was,  before  the  recent 
fire,  situated  upon  the  Detroit  River.  It  will  be 
rebuilt  promptly  on  the  present  site,  near  the  bridge 
which  leads  to  the  renowned  Belle  Isle  Park,  where 
20  miles  of  beautiful  drives  furnish  a  show-ground 
for  vehicles  which  is  unequaled.  It  was  on  one  of 
these  drives  that  the  electric  vehicle  shown  in  the 
accompanying  illustration  was  photographed. 


Mclntire  Wire  Connector. 

The  patent  wire  connectors,  terminals  and  special- 
ties manufactured  by  the   C.   Mclntire  company  of 


country,  and  is  guaranteed,  when  properly  made 
with  splicing  clamps,  to  be  absolutely  airtight,  and 
to  form  one  solid  mass  of  metal  at  the  joint  without 
heat  or  solder.  The  connectors  are  also  guaranteed 
to  hold  the  wire  under  any  pull  or  strain  whatso- 
ever. The  manufacturer  says  that  the  cost  of  these 
connectors  is  as  reasonable  as  good  w^orkmanship 
will  allow.  While  Fig.  i  shows  the  connector  ready 
for  use,  Fig.  2  represents  it  after  the  wires  are 
inserted  and  the  connector  is  complete  on  the 
line.  It  is  asserted  that  3V2  complete  turns  or  twists 
will  make  the  Mclntire  connector  practically  a  solid 
mass  of  copper  and  perfectly  airtight. 


The  firm  has  recently  purchased  a  new  factory  site 
130  feet  by  160  feet  in  size,  and  new  buildings,  par- 
ticularly adapted  to  its  requirements,  are  now  being 
erected  and  will  be  ready  for  occupancy  about  May 
15th.  With  a  railroad  siding  the  entire  length  of 
its  factory,  the  firm  will  have  unsurpassed  facilities 
for  making  quick  shipments  of  the  various  articles 
manufactured  by  it,  which  embrace  cross-arm  braces, 
distributing  pole  tops,  angle-iron  cross-arms  for 
aerial  cables,  guy  rods,  guy-wire  clamps  and  hooks, 
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Standard     Howler   for   Telephone    Ex- 
changes. 

The  device  commonly  known  as  a  '"howler"  has 
for  its  purpose  the  signaling  of  a  subscriber  when 
he  has  left  his  receiver  off  its  hook.  A  howler  in- 
vented by  W.  G.  Peacock  of  Chicago  and  now  man- 
ufactured by  the  Standard  Construction  company, 
72  to  80  Alarket  street,  Chicago,  has  some  points  of 
special  merit.  The  apparatus  can  be  placed  any- 
where in  an  exchange,  and  is  adapted  to  common-bat- 
tery or  magneto  boards.  It  can  be  operated  by  the 
main  battery  or  by  2S  or  30  cells  of  standard  bat- 
teries. 

In  the  accompanying  diagram  are  shown  the  con- 
nections for  the  operation  of  the  Standard  howler. 
In  order  to  illustrate  the  induction,  an  ordinary  re- 
peating coil  is  shown  outside  of  the  howler  box. 
The  apparatus  is  entirely  enclosed  in  a  solid-oak 
box,  occupying  a  space  of  15  by  16  inches,  all  wiring 
being  on  the  inside  and  brought  to  terminals  on 
the  side  of  the  case,  making  it  a  very  simple  matter 
to  connecr.  It  can  be  put  in  circuit  with  a  key  and 
plug  on  the  chief  operator's  desk  or  any  position 
on  the  board.  By  simply  placing  the  plug  in  the  jack 
of  the  negligent  subscriber  and  pressing  tlie  key,  a 
howling  sound  is  produced  in  the  subscriber's  re- 
ceiver which  can  be  heard  at  a  distance  of  100  feet. 
By  using  an  induced  current  the  vibrations  of  the 
diaphragm  are  so  slight  as  to  be  hardly  noticeable 
and  there  is  said  to  be  no  tendency  to  injure  the 
receiver  in  any  way.  An  important  feature  of  this 
instrument  is  that  by  a  slight  modification  it  can  be 


ANDERSON    CABLE-REEL    JACK. 

and  all  other  articles  used  in  telephone  construction. 
Anderson  &  Sons  have  a  large  business  in  supply- 
ing railroads  and  also  contractors  who  make  a  spe- 
cialty of  suburban-railway  construction  with  every- 
thing used  in  track-laying,  grading,  pole-setting,  etc. 
The  new  factory  will  be  equipped  with  many  new 
machines  especially  designed  and  manufactured  by 
the  firm  itself  for  producing  large  quantities  of  spe- 
cial iron  and  steel  work,  such  as  pole  bands,  truss 
rods,  clips,  eyebolts  and  specially  formed,  punched  or 
threaded  articles,  which  will  reduce  the  cost  of  man- 
ufacture to  a  minimum.     The  new   location  will  be 
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STANDARD  HOWLER  FOR  TELEPHONE  EXCHANGES. — DIAGRAM  OF  CONNECTIONS. 


used  as  a  busy-back  signaling  device.  The  Standard 
Construction  company  also  manufactures  switch- 
boards and  telephone  supplies,  and  has  recently 
brought  out  a  common-battery  telephone  system 
which  is  said  to  possess  simplicity  and  other  valua- 
ble  features. 


the  northwest  corner  of  Guoin  and  St.  Aubin  av- 
enues, the  present  factory. and  offices  now  being  lo- 
cated at  14  and  16  Macomb  street. 


BOOK  TABUE. 


Anderson  &  Sons'  Linemen's  Products. 

The  accompanying  illustration  shows  a  cable-reel 
JLc!v  which  W.  H.  Anderson  &  Sons  of  Detroit, 
Mich.,  brought  out  about  a  year  ago.  The  device 
is  of  a  new  design,  and  the  firm  has  had  large  sales 
of  the  reel  jack  to  companies  doing  aerial  and  un- 
derground-cable work.  The  jacks  are  made  entirely 
of  steel  and  are  of  such  size  that  they  can  support 
any  of  the  cable  reels  now  generally  used.  It  is 
asserted  that  tlicy  do  not  take  up  half  the  space  of 
the  old-style  blocks. 

W.  H.  Anderson  &  Sons  began  doing  business  in 
April,  1871.    Early  in  the  history  of  the  telephone  in- 


3 


Fig  I.     Connector  Ready  for  Use. 


Fig.  2.     Connector  on  the  Line. 
m'INTIRE    wire    CONNECTOR. 


The  Universal  Electrical  Directory  (J.  A.  Eer- 
ly's).  ipoi.  London:  H.  Alabaster.  Gatehouse 
&  Co.  Pp..  1,328  (6  by  gVj  inches).  Prices,  $2.25 
in  United  States,  7s.  6d.  in  Great  Britain. 
This  electrical  directory,  now  in  its  twentieth 
year,  comprises  the  names  and  addresses  of  many 
of  the  members  of  the  electrical  and  allied  industries 
throughout  the  world.  Besides  being  the  oldest,  it 
is  also,  it  is  said,  the  largest,  elecLricai  directory 
in  the  world,  and  the  amount  of  work  entailed  in  the 
compilation  of  this  volume  has  again  considerably 
increased.  The  book  has  been  thoroughly  revised 
and  now  contains  a  total  of  28,586  nanits.  approxi- 
mately, 2,189  names  of  individuals  and  firms  more 
than  were  contained  in  the  1900  edition.  For  sim- 
plicity and  facility  of  reference,  the  names  are  di- 
vided into  four  groups,  as  follows :  British,  10,656 
names;  Continental,  9,240;  American,  6,160:  Co- 
lonial, 2,530.  These  divisions  are  again  subdivided 
into  alphabetical  and  classified  sections,  in  the  case 
of  the  British  list,  a  geographical  section  being 
given.  In  addition  to  the  new  names  incorporated 
in  the  present  issue,  much  financial  information  is 
given  and  the  telegraphic  addresses  and  local  tele- 
phone numbers  are  included.  The  pages  added  to 
the  work  are  57  in  number,  as  compared  with  that 
of  1900,  making  in  all  about  1,250  pages  of  purely 
directory  matter.  To  American  electrical  men  the 
principal  value  of  the  book  consists  hi  the  Euro- 
pean names  and  addresses,  for,  as  might  be  expected, 
the  American  portion  of  the  work  is  insufficient. 


Newark,  N.  J.,  have  brought  that  company  into 
prominence.  Mr.  Mclntire's  new  single-tube  sleeve 
connector  for  hard-drawn  copper  wire  for  all  the 
standard  sizes  is  shown  in  Fig.  i  of  the  accompany- 
ing illustrations.  This  connector  is  used  exclusively 
by    large    telephone    companies    in    all   parts    of    the 


dustry  they  commenced  to  manufacture  many  tools 
used  in  outside  construction,  such  as  digging  bars, 
tamps,  linemen's  screw-drivers,  lag  wrenches,  pay- 
out and  takcup  reels,  etc.,  and  have  constantly  been 
adding  new  devices  to  keep  abreast  of  the  constantly 
changing   methods   of  outside   construction    work. 


E.  C.  De  Long,  manager  of  the  Ice,  Light  and 
Water  company,  Lexington,  Miss.,  invites  bids  for 
the  complete  equipment  of  a  lighting  plant,  the  im- 
mediate equipment  to  be  of  60  kilowatts'  capacity, 
with  provision   for   extension. 


March  23,  1901 

Proposed    Telephone    Competition     In 
Chicago. 

In  the  latter  part  of  December,  1900,  an  ordinance 
was  introduced  in  the  Chicago  Council,  granting  a 
franchise  to  the  United  Telegraph,  Telephone  and 
Electric  company  to  operate  an  Independent  system 
in  the  city  to  compete  with  the  Chicago  Telephone 
company.  The  principal  provisions  of  the  ordinance, 
together  with  a  brief  outline  of  the  company's  plans, 
were  published  in  the  Western  Electrician  at  that 
time.  The  ordinance  was  referred  to  the  council 
committee  on  gas,  oil  and  electric  lights,  and  after 
giving  hearings  to  V.  H.  Surghnor  and  Willard  T. 
Block,  who  are  backing  the  project,  the  ordinance 
was  amended  and  finally  recommended  for  passage 
at  the  council  meeting  of  March  lith.  The  ordinance, 
as  passed  by  the  committee  and  agreed  to  by  the  pro- 
moters of  the  company,  provides  for  large  reductions 
in  service  rates,  as  well  as  terms  exceptionally  favor- 
able to  the  city  in  the  matter  of  compensation  for  the 
privileges  granted. 

The  United  Telegraph,  Telephone  and  Electric 
company  at  present  operates  about  600  telephones  in 
what  was  formerly  Hyde  Park,  now  a  part  of  Chi- 
cago. The  new  ordinance  provides  that  all  conduc- 
tors shall  be  placed  in  approved  underground  con- 
duits in  the  territory  bounded  by  Fullerton  avenue, 
Western  avenue.  Twenty-second  street,  Halsted  street, 
Thirt3'-ninth  street  and  Lake  Michigan,  and  that  no 
poles  shall  be  erected  in  any  street  that  has  been  im- 
proved with  a  permanent  form  of  paving.  The  right 
to  use  the  top  cross-arm  of  each  pole  and  one  duct 
in  each  conduit  is  given  free  of  charge  to  the  city. 
The  maximum  rate  for  business  telephones  is  fixed 
at  $85,  and  for  residence  instruments  at  $50  a  year. 
Public  telephones  may  be  installed  at  a  rate  of  not 
more  than  $125  a  year.  The  company  agrees  to  have 
2,000  telephones  installed  and  in  operation  within 
five  years  from  the  passage  of  the  ordinance  or  for- 
feit its  franchise  and  plant  to  the  city.  In  the  busi- 
ness district  no  more  than  two  instruments  may  be 
placed  on  one  trunk  line,  and  outside  of  the  territory 
bounded  by  the  river,  Twelfth  street  and  Lake  Mich- 
igan, not  more  than  five  telephones  may  be  connected 
on  one  line.  The  ordinance  becomes  void  and  the 
plant  is  declared  forfeited  in  case  of  an  attempted 
transfer  of  the  privileges  granted,  whether  by  sale  or 
lease.  The  company  is  to  pay  to  the  city  as  compen- 
sation during  the  first  five  years  of  the  franchise 
three  per  cent,  of  its  gross  receipts,  during  the  next 
10  years  five  per  cent,  and  during  the  remaining 
ten  years  seven  per  cent.,  the  life  of  the  franchise  be- 
ing 25  years.  The  ordinance  provides  for  the  free 
installation,  maintenance  and  operation  of  at  least  35 
telephones  in  the  City  Hall  which  shall  have  the  same 
service  privileges  as  any  other  instrument  in  the  sys- 
tem, for  the  rental  at  $l  a  year  of  as  many  tele- 
phones as  the  city  may  need  for  fire-alarm  and  po- 
lice service,  and  for  the  rental  of  instruments  in 
fire  and  police  stations  to  be  connected  with  the 
company's  exchanges  at  a  rate  of  $10  a  year.  All 
lines  are  required  to  be  full  copper  metallic  circuits. 
The  company  is  required  to  file  a  bond  of  $50,000 
for  the  performance  of  the  requirements  of  the  ordi- 
nance. 

The  United  company  is  at  work  developing  the 
Hyde  Park  business  under  its  old  franchise,  ob- 
tained from  the  town  of  Hyde  Park,  and  will  con- 
tinue to  do  so,  whether  the  ordinance  permitting  ex- 
tensions north  of  Thirty-ninth  street  passes  or  not. 
It  has  its  main  office  at  Forty-seventh  street  and 
Cottage  Grove  avenue.  The  passage  of  the  ordinance 
will  not  be  urged  for  several  weeks,  as  the  pro- 
moters desire  that  its  provisions  be  thoroughly  un- 
derstood before  it  comes  up  to  be  voted  upon. 
Should  the  desired  franchise  b|  granted,  the  United 
company  will  run  about  50  metallic  circuits  from 
Hammond,  Ind.,  which  is  to  be  the  long-distance 
station,  to  an  exchange  in  the  center  of  the  business 
district  of  Chicago,  according  to  the  present  plans. 
The  backers  of  the  organization  have  had  many  re- 
quests from  Independent  long-distance  companies  for 
entrance  into  Chicago  over  the  lines  of  the  United 
company,  as  w^ell  as  from  outlying  Illinois  towns, 
and  expect  the  long-distance  business  to  be  an  im- 
portant factor  in  securing  subscribers  for  building 
up  their  city  system. 

At  the  time  of  the  first  introduction  of  the  ordi- 
nance there  was  a  report  published  to  the  effect  that 
negotiations  were  pending  for  the  absorption  of  the 
United  Telegraph,  Telephone  and  Electric  company 
by  the  Illinois  Telephone  and  Telegraph  company. 
The  report  was  denied  at  the  time  by  officials  of  the 
former  company,  and  it  is  stated  now  that  the  re- 
verse was  true — that  the  Illinois  company  offered  to 
sell  out  to  the  new  organization — but  that,  owing  to 
the  expensive  character  of  the  tunnel  work  done 
by  the  Illinois  company  and  the  probable  high  cost 
of  maintenance,  the  United  company  preferred  to 
lay  its  own  conduits. 

The  men  back  of  the  United  company  say  that  they 
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have  plenty  of  money  to  begin  work  and  carry  out 
the  obligations  of  the  company,  and  have  offered 
to  deposit  the  company's  stock  with  the  city  as  a 
guarantee  of  good  faith. 
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Piatt  and  Depew  of  New  York  will  be  permitted 
to  name  Mr.  Duell's  successor,  in  recognition  of  their 
concession  in  connection  with  the  appointment  of 
Colonel    Sanger  as  assistant  secretary   of  war. 


Globe  Automatic  Telephone  System. 

The  Globe  Automatic  Telephone  company  of  Chi- 
cago is  coming  to  the  front  with  a  new  automatic 
system  which  gives  promise  of  success.  The  origi- 
nators are  not  new  in  the  business,  having  had  several 
years  of  experience,  and  now  claim  to  have  a  sys- 
tem so  perlect  that  it  will  almost  maintain  itself. 
The  inventors  say  that  they  have  entirely  reversed 
the  ideas  of  former  systems  of  this  class.  Instead 
of  making  the  mechanisms  sensitive  and  accurately 
adjusted,  they  dan,  by  their  method,  make  the  parts 
roughly  and  of  substantial  material,  so  that  the 
chances  of  wear  and  the  possibilities  of  getting  out 
of  order  are  remote,  at  the  same  time  making  the 
apparatus  exceedingly  simple.  The  switching  de- 
vice (Fig.  i)  consists  principally  of  steel  bars  on 
which  are  mounted  the  terminals.  The  circuit- 
closers  are  operated  by  stored  energy,  controlled  by 
electromagnets,  requiring  but  a  very  light  current 
and  making  the  connections  positive.  The  energy  re- 
quired may  be  stored  without  cost.  The  appliances 
will  last  indefinitely,  it  is  said. 

The  telephones  are  built  much  on  the  same  prin- 
ciple as  ordinary  telephones,  except  that  each  in- 
strument is  equipped  with  a  keyboard  with  one  or 
more  keys  or  indicators.  For  each  key  is  a  keyway, 
on  the  side  of  which  are  placed  the  numerals  from 
o  to  9.  Each  key  is  moved  downward  in  its  re- 
spective keyway  to  a  figure  to  constitute  a  desired 
number.  For  instance,  if  465  is  wanted,  the  key  to 
the  left-hand  side  is  brought  down  to  4,  the  next  to 
6  and  the  next  to  5.  The  receiver  is  then 
removed  from  the  hook  and  the  ringing  is 
done  in  the  ordinary  way.  The  keyboard 
is  placed  on  the  front  of  the  telephone  as 
shown  in  the  illustration  (Fig.  3),  and,  in 
fact,  can  be  attached  to  any  ordmary  tele- 
phone. It  is  a  substantial  device  and  cannot 
be  put  out  of  order,  it  is  said,  by  manip- 
ulating or  rough  usage,  or  by  persons  in- 
experienced. In  fact,  no  experience  what- 
ever is  necessary.  Among  the  many  ad- 
vantages that  are  claimed  for  this  system 
may  be  mentioned  the  satisfaction  of  ring- 
ing the  person  wanted  directly,  without  ask- 
ing any  operator  to  "please  try  them  again," 
etc.  If  the  line  wanted  should  be  busy, 
the  calling  subscriber  is  at  once  aware  of 
it,  as  the  bell  on  his  instrument  will  not 
ring.  The  switching  device  will  not  con- 
nect to  a  busy  line,  so,  on  discovering  this 
condition,  the  restoration  is  made  instantly 
by  replacing  the  receiver  on  the  hook.  Thus 
the  telephone  is  ready  for  immediate  use  to 
call  other  numbers.  Inasmuch  as  it  is 
automatic,  the  system  is  entirely  secret.  No 
one  can  overhear  the  conversation.  The 
service  is  always  unitorm,  day  and  night. 


Municipal  Electrical    Engineering  in 
Detroit. 

A  Detroit  electrical  engineer  well  versed  in  the 
ins  and  outs  of  the  municipal-lighting  situation  in 
that  city  calls  the  attention  of  the  Western  Electrician 
10  a  "unique  electrical  report — not  a  joke,  but  a 
bona  fide  public  document."  The  report  and  some 
explanatory  matter  appear  in  the  Detroit  Evening 
News : 

Assistant  General  Superintendent  Hatch  made  a 
report  to  the  public-lighting  commission  in  December 
as  to  why  the  armature  on  No.  i  of  the  three  West- 
inghouse  alternators  had  been  burnt  out  so  often. 
He  first  claims  that  it  has  burnt  out  less  frequently 
under  his  superintendence  than  formerly,  and  then 
says: 

"As  regards  the  cause 
of  these  burn-outs,  I 
submit  the  ammeter  rec- 
ords for  the  week  pre- 
vious to  the  last  burn- 
out, which  show  the 
shifting  of  the  load 
from  one  dynamo  to  an- 
other. This  proves  that 
the  engines  arc  carrying 
a  load  too  large  to  enable 
them  to  govern  well. 
This  shifting  of  the  cur- 
rent makes  a  severe 
electrical    strain    on    the 


itching  Device. 


Fig.  2.    Party-line  Instrument. 
GLOBE   AUTOMATIC   TELEPHONE    SYSTEM. 
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Instrument  with  Auto- 
matic Attacbmeni. 


There  is  no  limit  to  the  number  of  conversations 
that  may  be  carried  on  within  the  exchange.  Long- 
distance line  connections  are  said  to  be  perfect.  The 
system  will  work  in  connection  with  any  kind  of 
loll  lines  or  party  lines.  Arrangements  are  also 
made  whereby  such  lines  are  controlled  from  a  cer- 
tain point,  thus  doing  away  with  the  necessity  of  the 
many  outlying  town  operators,  and,  at  the  same  time, 
giving  all  such  smaller  places  access  to  any  point 
at  any  time. 

Another  interesting  feature  is  the  selective  party- 
line  telephone,  whereby  as  many  instruments  may 
be  placed  on  each  line  as  may  be  considered  prac- 
ticable. Each  telephone  is  equipped  with  a  select- 
ing device,  as  shown  in  the  illustration  (Fig.  2),  by 
which  a  person  at  either  end  of  the  line  may  select 
and  ring  any  desired  telephone  without  ringing  any 
other  but  the  one  wanted,  thus  making  the  line 
entirely  separable  from  the  other  instruments  on  the 
line;  or  any  two  on  a  line  may  be  connected  to- 
gether, to  the  exclusion  of  all  others.  For  ex- 
changes where  party-Hne  service  is  furnished,  this, 
it  seems,  should  be  an  excellent  arrangement,  as 
well  as  for  regular  toll-line  service. 

The  patents  for  this  automatic  system  are  con- 
trolled by  the  Globe  Automatic  Telephone  company, 
whose  offices  are  located  at  59  Dearborn  street,  with 
factory  at  31-45  West  Randolph  street.  Chicago. 
The  officers  of  the  company  are:  President,  J.  E. 
Norling;  vice-president  and  electrical  engineer,  J.  K. 
Norstrom;  secretary  and  treasurer,  P.  O.  Norling; 
manager.  F.  A.  Lundquist;  superintendent,  J.  J. 
Brownrigg.  
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insulation,  and  if  there  is  a  weak  coil  it  will  burn 
out  in  time.  The  reliability  of  these  dynamos  is 
shown   by   a  comparison   with   the    arc   machines. 

"We  always  keep  a  reserve  in  arc  machinery  on 
hand  on  account  of  the  danger  of  burn-outs,  while 
in  incandescent  machinery  we  are  running  an  over- 
load of  15  per  cent.  The  reason  that  No.  i  has 
burned  out  more  times  than  Nos.  2  and  3  together 
is  not  entirely  due  to  a  difference  in  the  governing 
of  the  engine,  but  structural  properties  in  the  iron 
of  the  dynamo  imdoubtedly  produce  electrical 
stresses  in  the  machine  that  have  a  tendency  to 
break  down  the  insulation." 

This  apparently  did  not  satisfy  the  commissioners, 
for  recently  Mr.  Hatch  has  made  another  report  on 
the  same  subject,  and  this  time  the  explanation  of 
the  burning  out  of  armatures  takes  him  into  the 
subject  of  "harmonics,"'  "resonance,"  "induction," 
"wattless  currents,"  "cosine  formula,"  "auxihary 
fields"  and  other  highly  technical  subjects  which 
must  be  very  enlightening  to  good  John  Erhard  and 
other  lighting  commissioners.     It  is  as  follows : 

"According  to  the  resolution  of  the  previous  meet- 
ing requesting  a  report  on  the  cause  of  the  burn- 
out of  armature  in  No.  i  alternator,  since  my  previous 
report  was  not  satisfactory,  I  wish  to  submit  the 
following : 

"There  are  56  coils  in  the  armature,  overlapping 
one  another  six  coils;  the  current  is  taken  off  every 
14  coils,  but  on  September  27,  iSgp,  this  armature 
was  entirely  rewound  and  one  tap  was  connected  one 
coil  out.  This  made  14  coils  in  two  machines  in 
multiple  with  13  and  15,  respectively,  causing  a  vari- 
able action  in  one  phase. 

"We  have  the  following  data  of  two  of  these  ma- 
chines : 
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handed  in  his  resignation,  to  take  effect  upon  the 
appointment  of  his  successor.  The  resignation  is 
said  to  be  due  to  Mr.  Duell's  desire  to  resume  the 
practice  of  law,  and  is  not  altogether  a  surprise. 
Walter  H.  Chamberlain  of  Illinois,  the  present  as- 
sistant commissioner  of  patents,  is  an  applicant  for 
the  position,  but  it  is  stated  as  probable  that  Senators 


No. 
.c 

1.654 


.00104 


.654 

.648 

814.94 


35-3 

R  (hot) 621 

Store'!  energy,  watts .626 

Self-induction,  watts 773-83 

L  is  determined  from  an  average  set  of  readings  varying  from 
22  degrees  20  minutes  to  26  degrees  37  minutes,  an  average  of 
24  degrees  29  minutes. 

R  is  determined  by  direct  measurement  to  ascertain  the  risa 
in  temperature  from  the  formula    R  =  r  (i  +  .004  t). 
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"There  are  three  classes  of  clectricat  phenomena 
which  affect  the  Hfe  of  apparatus:  Heating,  har- 
monics and  resonance.  Harmonics  can  have  no 
effect,  as  complex  harmonics  neutralize,  and  by  ap- 
plying the  cosine  formula  the  simple  harmonic  above 
the  third  is  reduced  to  zero.  Resonance  is  depend- 
ent on  self-induction  and  capacity,  so  under  our  pres- 
ent condition  this  cannot  exceed  1,759  volts,  which 
will  cause  no  injur>'  unless  there. should  be  a  sudden 
opening  of  the  inductive  circuit.  This  would 
puncture  in  a  weak  place  like  a  lightning  discharge. 

"On  Februai-v  gth  we  had  such  a  discharge  on 
Nos.  I  and  3.  '  We  repaired  No.  3  that  night,  but 
did  not  get  No.  i  finished  until  the  nth.  It  was 
caused  by  the  auxiliary  field  opening  and  making  the 
static  discharge  as  described  above.  This  is  a  punc- 
ture and  not  a  burn-out,  which  is  caused  by  the 
heating  of  the  dynamo,  and  although  the  self-induc- 
tion is  a  wattless  current  so  far  as  the  load  is  con- 
cerned, still  it  produces  heat,  and  this  heating,  added 
to  the  load  current,  gives  the  total  heat  produced 
in  the  dynamo. 

"In  niy  former  report  I  mentioned  the  fact  that 
the  load  is  too  large  to  allow  the  engine  to  govern 
well,  and  thus  cause  a  pumping  of  current  between 
machines.  In  the  above  table  we  see  that  the  re- 
sistance of  No.  I  is  the  lowest,  consequently  the 
most  of  this  surging  current  passes  into  this  machine, 
causing  it  to   run  the   hottest." 

The  engineer  above  referred  to  further  elucidates 
the  situation  thus  :  "The  common  sort  of  electricians 
in  Detroit,  who  would  not  know  a  cosine  formula 
if  they  met  it  on  Woodward  avenue,  say  that  the 
5S-kilowatt  Westinghouse  two-phase  alternators  have 
been  burned  out  because  the  engine  governors  let 
one  machine  pull  too  much  of  the  load.  They  say 
also  that  at  times  one  machine  has  not  only  pulled 
the  load,  but  has  run  the  other  machine  as  a  motor. 
Over  and  above  all  this,  these  common  electricians 
are  wicked  enough  to  intimate  that  the  general  su- 
perintendent, who  is  supposed  to  be  the  mechanical 
head  of  the  municipal  plant,  does  not  know  enough 
to  adjust  these  governors.  Seeing  that  he  never  had 
charge  of  a  lighting  plant  until  his  political  friends 
put  him  in  office  here,  it  is  just  possible  that  the 
statement  may  be  true.  The  alternators  have  pulled 
pretty  heavy  overloads  in  the  past,  and  they  have 
even  lost  a  coll  ocasionally.  They  were  entitled  to 
do  so  after  some  five  years  of  good,  hard  work, 
during  which  they  managed  to  divide  the  load  among 
themselves  as  well-behaved  alternators  ought  to. 
During  these  five  years  the  staff  also  attended  to 
its  business.  That  was  before  the  practical  poli- 
ticians took  things  in  charge  a  year  ago.  Since 
then  neither  the  alternators  nor  the  men  can  agree 
about  anything." 


Ohio  Telephone  Notes. 

John  Kilgour,  who  has  for  a  long  time  served  as 
president  of  the  Cincinnali  Street  Railway  company, 
recently  leased  to  the  Cincinnati  Traction  company, 
has  been  chosen  president  and  general  manager  of 
the  City  and  Suburban  Telegraph  association  at  Cin- 
cinnati, to  succeed  Captain  George  N:  Stone,  whose 
death  occurred  a  few  days  ago.  W.  A.  Blanchard 
succeeds  Captain  Stone  as  director  and  also  takes 
Mr.  Kilgour's  place  as  treasurer.  Mr.  Kilgour  has 
been  a  director  in  this  company  for  a  number  of 
years  and  is  well  acquainted  with  the  business  and 
the  methods  of  the  company.  It  is  therefore  prob- 
ably the  best  selection  that  could  have  been  made. 
It  IS  not  anticipated  that  there  will  be  any  changes 
in  the  manner  of  conducting  the  business  or  in  the 
employes  about  the  office.  Mr.  Kilgour  will  retain 
his  position  as  president  of  the  railroad  company. 

New  material  is  arriving  at  Zanesville  for  the 
Central  Union  Telephone  company,  and  it  is  pro- 
po.sed  to  put  the  plant  into  lirst-class  condition  by 
July  1st,  in  order  to  be  in  position  to  compete  with 
the  Independent  company.  The  subscribers  will  all 
be  furnished  with  new  and  modern. boxes  and  the 
office  will  be  equipped  with  new  furniture  through- 
out. It  is  said  the  company  will  make  this  one  of  the 
best   exchanges   in   the  state. 

The  Zanesville  Telephone  and  Telegraph  company 
is  going  right  on  with  preparations  to  build  its  ex- 
change. A  plat  of  the  plant  has  been  filed  with  the 
Probate  Court  for  approval  and  a  bond  of  $10,000 
has  been  tiled  guaranteeing  the  city  against  any 
damage.  The  company  apparently  does  not  ask  any- 
thing that  the  city  would  have  any  objection  to.  A 
request  has  been  made  that  it  be  allowed  to  connect 
up  some  of  the  factories  at  once. 

The  Village  Council  of  Johnstown  has  granted 
Judge  B.  M.  Critchfield  authority  to  construct  a 
telephone  plant  in  that  town.  He  already  has  quite 
a  number  of  subscribers,  and  there  are  others  ready 
to  subscribe,  now  that  the  matter  has  been  arranged. 
Judge  Critchfield  has  arranged  with  the  Independ- 
ent company  at  Newark  for  connections  by  which 
his  subscribers  will  be  enabled  to  reach  Columbus, 
Cleveland  and  other  points,  as  well  as  a  large  num- 
ber of  small  places  in  Licking  County. 

The  Mansfield  Telephone  company  has  purchased 
all  the  lines  of  the  Star  Telephone  company  of  Ash- 
land, in  Richland  County,  and  they  reach  almost 
every  small  A'illage  and  postoffice,  there  being  about 
149  miles  of  pole  line  carrying  about  400  miles  of 
wire.  The  Mansfield  company  announces  that  it  will 
at  once  begin  the  construction  of  a  plant  in  Mans- 


field that  will  be  equipped  with  all  the  latest  ap- 
pliances and  long-distance  boxes.  A  portion  of  the 
lines  will  be  placed  underground  in  the  business  dis- 
trict and  the  remainder  will  be  upon  poles  of  the 
regulation  height.  Arrangements  have  been  com- 
pleted by  which  the  company  will  have  long-distance 
connection  with  the  United  States  Telephone  com- 
pany, which,  it  is  understood,  is  largely  interested 
in  the  company.  The  Independent  companies  have 
had  rather  a  hard  time  to  gain  a  foothold  in  Mans- 
field, but  it  now  appears  that  a  plant  will  be  built 
at  once.  S.  N.  Ford  is  president  of  the  company 
and  John  L.  Baxter,  secretary. 

The  Star  Telephone  company  of  Ashland  will  ex- 
pend the  money  secured  for  its  Richland  County 
lines  in  rebuilding  its  exchange  at  home.  A  com- 
plete new  outfit  will  be  purchased  and  installed  at 
the  earliest  possible  date,  and  the  exchange  will  be 
in  much  better  condition  that  it  ever  has  been  before. 

The  commissioners  of  Richland  County  have 
granted  the  People's  Telephone  company  of  Shelby 
a  franchise  to  extend  its  lines  all  over  the  county 
along  the  public  roads.  The  company  agrees  not  to 
do  anything  that  will  interfere  with  travel  or  the 
drainage  of  the  land.  G.  M.  Skiles  is  the  president 
of  the  company,  and  Edwin  Mansfield,   secretary. 

The  Home  Telephone  company  of  New  Carlisle 
has  become  active  and  will  probably  build  an  ex- 
change within  the  next  few  months.  B.  H.  Rannels, 
an  attorney,  is  at  the  head  of  the  new  company. 

The  real  estate  in  Canton  purchased  by  the  Stark 
County  Telephone  company  some  time  ago  has  been 
transferred  to  it,  and  the  work  of  erecting,  a  build- 
ing will  now  proceed.  This  company  has  leased  a 
portion  of  the  Review  building  at  Alliance  for  its 
office  in  that  place  and  it  has  been  granted  a  fran- 
chise by  the  Village  Council  of  Malvern,  where  a 
plant  will  be  installed  to  be  connected  with  the  home 
office.  The  company  is  now  in  position  to  push 
matters  and  bids  fair  to  become  one  of  the  important 
Independent  concerns  of  the  state.  The  new  office 
in  Canton  will  be  a  handsome  affair,  especially  de- 
signed for  the  purpose. 

The  lines  of  the  Columbiana  County  Telephone 
company  at  Salem  were  damaged  by  the  storm  which 
passed  over  that  section  of  the  country  last  week. 

The  Delta  Home  Telephone  company  of  Delta  has 
filed  notice  with  the  secretary  of  state  of  an  increase 
in  capital  stock  from  $10,000  to  $20,000.       O.  M.  C. 


Telephone  News  from    the   Northwest. 

A  bill  is  before  the  Minnesota  Legislature  pro- 
viding for  the  municipal  ownership  of  underground 
conduits  in  towns  of   10,000  to   50,000  population. 

Andrew  Kvien  has  taken  possession  of  the  Fosston 
(Minn.)    telephone  system. 

The  Badger  Telephone  company  of  Baraboo,  Wis., 
plans  to  extend  toll  lines  from  La  Crosse,  Wis.,  to 
Alinneapolis.  This  will  give  connection  between  the 
Twin  Cities  and  La  Crosse  over  the  Bell  wires  and 
also  over  the  Independent  wires. 

The  Northfield  (Minn.)  Telephone  company  has 
been    incorporated,    with   $15,000   capital    stock. 

The  La  Crosse  (Wis.)  Telephone  company  will 
build  an  addition  to  its  present  quarters  on  Main 
street. 

A.  B.  Kerlin  of  Park  Rapids.  Minn.,  has  been  at 
Hibbing.  Minn.,  in  the  interests  of  the  Northern 
Minnesota  Telephone  company,  and  is  working  for 
a   local  and  long-distance  connection. 

The  Little  Wolf  River  Telephone  company  of 
Fond  du  Lac,  Wis.,  is  preparing  to  install  party- 
line  service  for  residences,  using  the  selective  sys- 
tem. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  been  granted  a  franchise  for  a  local 
system  at  Mapleton,  Minn. 

D.  N.  Tallman  of  Willmar,  Minn.,  and  Charles 
Webster  of  Waucoma,  Iowa,  have  secured  the  en- 
tire stock  of  the  Minnesota  Central  Telephone  com- 
pany, having  headquarters  at  Willmar,  Minn.  The 
auditing  department  of  the  company,  which  has 
hitherto  been  located  at  Waucoma,  Iowa,  is  now 
removed  to  Willmar. 

The  People's  Telephone  company  of  Winthrop, 
Minn.,  has  been  incorporated,  with  $10,000  capital 
stock. 

Clarence  Malthaner,  an  employe  of  the  Mississippi 
Valley  Telephone  company,  in  Minneapolis,  has  se- 
cured a  patent  on  a  new  invention,  a  trunking  cir- 
cuit, which  is  said  to  facilitate  long-distance  service. 
The  device  consists  of  two  condensers,  instead  of 
repeating  coils  such  as  are  used  in  the  Bell  system. 
The  effectiveness  of  the  Malthaner  trunking  circuit 
has  been  proved  by  extensive  tests.  A.  E.  Gregory, 
the  superintendent  of  construction  for  the  same 
company,  has  patented  a  mold  for  connecting  joints 
of  conduit  with  concrete,  which  facilitates  construc- 
tion and  insures  protection  from  moisture. 

Telephone  wires  have  been  strung  across  the  Mis- 
souri River  at  Wheeler.  S.  D.  Great  towers  have 
been  constructed  on  both  banks,  in  order  to  elevate 
the  wires  to  clear  boats  on  the  stream.  According 
to  a  local  authority,  the  wires  will  be  without  sup- 
ports for  over  a   mile. 

A  telephone  line  is  projected  from  Lakota  to 
Aneta,    N.   D. 

The  city  of  Appleton,  Wis.,  has  found  a  practica- 
ble way  of  managing  telephone  companies  which 
does  not  yield  any  of  the  city's  rights.  It  consists 
in  permitting  telephone  companies  applying  for  ad- 
mission to  enter  the  city,  always  complying  with 
certain  conditions  laid  down,  but  without  granting 
any    franchise.     So    long   as    the    company   adheres 


to  the  rules  laid  down,  it  will  not  be  interfered  with. 
But  the  city  thus  keeps  all  power  within  its  own 
handi,  and  does  not,  by  a  franchise,  give  the  com- 
pany a  weapon  with  which  to  dispute  the  city's 
rights.  The  Wisconsin  Telephone  company  and  the 
Fox  River  Valley  Telephone  company  are  both  in 
the   city    under    these   conditions. 

The  Central  Telephone  company  has  asked  a 
franchise  for  local  exchanges  in  Rockwell  City  and 
Lohrville,  Iowa. 

'i'he  Ottumwa  (Iowa)  Telephone  company  plans 
to  extend  a  line  to  Batavia,  where  arrangements 
will  be  made  to  connect  with  the  Jefferson  County 
Telephone  company,   and  thence  on  to  Burlington. 

The  Dakota  Central  Telephone  company  of  Ab- 
erdeen, S.  D.,  will  expend  $20,000  the  coming  season 
in  the  extension  of  its  lines.  Work  will  be  begun  as 
early  as  possible  in  the  spring,  and  connections  will 
be  made  with  St.  Paul,  Minneapolis,  Sioux  City, 
Sioux  Falls  and  other  cities. 

The  Billings  (Mont.)  Telephone  company  is  re- 
organizing. 

The  Interior  Telephone  company  of  Cedar  Rapids. 
Iowa,  has  been  incorporated,  with  $10,000  capital 
stock. 

The  Iowa  Telephone  company  proposes  to  go 
extensively  into  the  rural-telephone  business,  using 
party-line   service. 

The  Columbus  Junction  (Iowa)  Telephone  com- 
pany has  been  incorporated,  with  $8, 000  capital  stock. 

The  Northern  Telephone  company  plans  to  estab- 
lish an  exchange  at  Aurelia,  Iowa,  Alta,  Iowa, 
will  vote  on  granting  the  company  a  franchise. 

John  A.  Anderson,  Jr.,  has  applied  for  a  local 
franchise  at  Red  Oak,  Iowa.  He  already  has  a 
complete    exchange   at    Corning.    Iowa. 

Newton,  Iowa,  will  vote  March  25th  on  granting 
a  franchise  to  the  Newton  &  Kellogg  Telephone 
company. 

A  company  has  been  formed  to  build  a  telephone 
line  from  Medford  to  Indianola,  Iowa. 

Independent  telephone  companies  owning  toll  lines 
into  Des  Moines,  Iowa,  seek  to  secure  a  controlling 
interest  in  the  Mutual  Telephone  company  of  that 
city. 

A  new  line  is  about  completed  which  connects 
Villisca,  Bethesda,  Clarinda,  Yorktown,  Essex  and 
Stanton,   Iowa. 

The  Automatic  Telephone  company  of  Seattle, 
Wash.,  announces  that  its  exchange  will  be  installed 
by  May  15th. 

The  state  auditor  of  Iowa  will  require  the  tele- 
phone companies  of  the  state  to  furnish  detailed 
reports  in  making  their  annual  statements  for  as- 
sessment  purposes. 

C.  C.  Nelson  of  New  Sweden,  Minn.,  will  con- 
struct a   local    exchange   for   Bernadotte,   Minn. 

R. 


Iowa  Telephone  Association. 

The  fifth  annual  meeting  of  the  Iowa  Telephone 
association  was  held  at  the  Savery  Hotel  in  Des 
Moines  on  March  12th  and  13th.  There  were  present 
representatives  of  telephone  companies  in  the  fol- 
lowing-named Iowa  towns :  Madrid,  Chariton,  Rus- 
sell, Rockwell  City,  Sigourney,  Des  Moines.  Corning, 
Grinnell,  Newton,  Marshalltown,  Washington,  Brigh- 
ton, Ainsworth,  Waterloo,  Bloomfield,  Bedford. 
Clearfield,  Onawa,  Knoxville,  Boone.  Perry,  Ot- 
tumwa, Iowa  City,  Sharon  City,  Thurman,  State 
Center,  Fort  Dodge,  Union,  Villisca,  Atlantic,  Fair- 
field and  Nevada.  Marysville,  Mo.,  was  also  rep- 
resented. 

The  president's  annual  address  was  delivered  by 
President  J.  S.  Bellamy, 'and  was  followed  by  an 
address  by  A.  T.  Presson  of  Iowa  City  on  "Our 
Greatest  Need — Through  Copper  Lines."  On  the 
.second  day  papers  were  read  as  follows :  "Farmers' 
Lines  and  Our  Experience  with  Them,"  C.  L.  Dobie, 
Sigourney;  "Future  of  the  Farm  Line  Movement," 
George  N.  Bandy,  Perry;  "The  Telephone  Business 
Looked  at  as  an  Investment,"  U.  S.  Alderman,  Ne- 
vada ;  "Government  Ownership  of  Telephone  Lines," 
II.  C^.  Rancy,  Fairfield;  "A  Clearing  House  for 
Monthly  Reports  and  Settlement  of  Toll  Business," 
C.  F.  Bennett.  Waterloo;  "Underground  Construc- 
tion," O.  H.  Gray,  Pes  Moines;  "Central  Energy," 
C.   W.   Stiger,  Chicago. 

The  following-named  officers  were  elected  to  hold 
oftice  for  one  year:  President,  H.  C.  Raney,  Fair- 
field; vice-president,  A.  T.  Presson,  Iowa  City;  sec- 
retary-treasurer, C.  C.  Deering,  Boone ;  executive 
committee,  H.  C.  Rancy  of  Fairfield,  Charles  Kirk 
of  Thurman,  George  N.  Bandy  of  Perry,  J.  S.  Bel- 
lamy of  Knoxville  and  U.   S.  Alderman  of  Nevada. 

Great  interest  was  manifested  in  the  subjects  re- 
lating to  farmers'  lines.  The  leading  manufacturers 
were  represented  and  exhibited  apparatus,  and  the 
attendance  was  good,  although  many  were  kept  away 
bv  the  severe  storms. 


Combination  Conduit  to  Be  Tried  in 
Chicago. 

An  experimental  combination  conduit,  such  as 
has  been  designed  by  City  Electrician  Edward  B. 
Ellicott  and  which  was  described  in  the  last  issue 
of  the  Western  Electrician,  is  to  be  laid  in  Chicago. 
This  decision  was  reached  at  a  meeting  last  week  of 
representatives  of  the  Chicago  Telephone  company, 
the  Chicago  Edison  company,  the  Western  Union 
Telegraph  company,  the  Postal  Telegraph-cable 
company    and    the    city    of   Chicago.     The   conduit 
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proposed  as  a  trial  will  be  laid  on  Archer 
avenue  for  a  distance  of  three-fourths  of  a  mile 
from  the  junction  with  State  street,  and  will  ac- 
commodate all  the  wires  of  the  five  corporations, 
which  in  this  locality  are  160  in  number.  The 
city  will  control  the  conduit,  but  the  other  corpora- 
tions will  have  rights  of  occupation  equal  to  the 
city,  and  will  share  in  the  expense  of  construction. 
If  the  Archer  avenue  experiment  is  a  success,  the 
combination  conduit  wdll  undoubtedly  be  built  in 
many  of  the  streets  as  overhead  wires  are  taken 
down.  


Present    Condition   of    Wireless  Teleg- 
raphy.^ 

By  George  W.  Roosivelt. 

The  experiments  in  wireless  telegraphy  now  being 
made  in  this  city  [Brussels,  Belgium]  show  the  many 
tlifticukies  inventors  encounter  in  putting  into  prac- 
tice the  results  of  their  researches. 

Air.  Emile  Guarini.  the  inventor  of  the  automatic 
repeater,  the  value  of  which  is  soon  to  be  tested  at 
Malines,  says  his  experiments  have  cost  him  more 
than  50,000  "francs  ($9,650;.  Patents,  independent  of 
descriptions,  plans,  etc.,  necessary  to  render  his  in- 
vention comprehensible,  have  cost  him  more  than 
20,000  francs  (^$3,860). 

I  have  recently  received  from  Mr,  Guarini  some 
verj-  interesting  data  regarding  wireless  telegraph}', 
and  give  the  substance  below : 

Present  Condition  of  Wireless  Telegraphy. 

"More  or  less  erroneous  accounts  of  wonderful  re- 
sults obtained  by  \vireless  telegraph}'  have  appeared 
in  many  of  the  daily'  papers.  Readers  have  accepted 
these  accounts  as  journalistic  canards,  which,  in  view 
01  the  style  of  some  of  them,  is  excusable.  Others 
more  credulous  were  startled  by  the  results  ob- 
tained, which  appeared  almost  like  witchcraft.  In 
the  turmoil  of  business  and  progress  in  which  we 
live,  "saA'ants''  have  made  wonderful  research  during 
the  last  century,  in  the  silence  of  their  laboratories, 
in  the  science  of  optics,  elasticity  and  electricity, 
and  have,  through  ardent  and  laborious  study,  erected 
one  of  the  most  admirable  monuments  of  human 
genius,  'the  elecromagnetic  theory  of  light,'  owing 
its  origin  to  three  great  men — Fresnel,  Maxwell  and 
Hertz.  No  later  than  four  years  ago,  this  theory 
seemed  bound  to  remain  the  prerogative  of  a  few 
philosophers;  but  now  practice  has  mastered  the 
essential  results  of  these  high  conceptions  and  has 
made  an  instrument  capable  of  a  great  number  of 
applications. 

"The  trials  of  wireless  telegraphy  are  not  new. 
Mr.  Preece,  the  chief  engineer  of  the  English  tele- 
graph office,  made  experiments  in  1892  and  1894  in 
wireless  telegraphy,  utilizing  what  electricians  call 
"induction  effects.'  There  is  also  some  reason  to  be- 
lieve that  the  first  experiments  of  wireless  telegraphy 
date  from  1876.  The  sj'stem  at  present  most  popu- 
lar employs  electromagnetic  oscillations  of  ether. 
This  invisible  medium,  according  to  scientists,  pene- 
trates all  bodies,  the  oscillations  being  only  dis- 
tinguished from  luminous  rays  as  quantitative,  the 
electric  rays  being  in  reality  many  millions  of  times 
longer  than  the  luminous  rays.  As  the  luminous 
rays  streaming  from  a  candle  or  from  an  electric 
lamp  are  equally  divided  in  space,  electric  invisible 
rays  spring  from  one  electric  spark,  spreading  into 
space  in  all  directions.  Technicists  have  proved  that 
the  discharge  of  an  electric  spark,  such  as  lightning. 
is  effected  in  oscillating  movements — as  the  string  of 
a  violin  which  has  just  been  strummed  on  vibrates 
successively  until  in  complete  repose.  And  as  the 
string  transmits  to  the  surrounding  air  oscillating 
vibrator}-  movements  which  we  find  in  sound,  the 
ether  is  transformed  in  undulating  movements  by 
the  electric  spark.  We  cannot  perceive  these  move- 
ments, but  that  which  human  organs  cannot  perceive 
is  what  a  very  simple  little  apparatus  called  'coherer' 
or  'radioconductor'  can  do.  This  small  apparatus  is 
in  general  not  formed  of  anything  but  a  little  glass 
tube  containing  metallic  powder  and  terminating 
on  each  side  in  a  good  conducting  electric  wire. 
This  coherer  opposes  a  considerable  resistance  to 
the  electric  current.  In  other  terms,  the  space  be- 
tween the  two  conductors  occupied  by  the  file  dust 
must  be  considered  as  an  interrupter.  But  this  re- 
sistance is  reduced  to  a  minimum  as  soon  as  an 
electromagnetic  ray.  spreading  from  an  electric  spark 
producer,  reaches  the  tube:  in  other  terms,  the  elec- 
tric contact  is  established.  Thus,  w-ithout  going 
farther,  the  possibility  of  regular  telegraphy  is  ad- 
mitted: for.  as  soon  as  the  electric  resistance  nf  the 
coherer  is  lessened  under  the  influence  of  electric 
rays,  a  local  electric  current — viz.,  galvanic — may 
run  through  the  coherer,  become  sensitive  and  cause 
a  Morse  apparatus;  to  plav.  By  very  light  blows  on 
the  coherer,  a  strong  primitive  resistance  is  estab- 
li-^hed. 

"Here  it  is  interesting  to  remark  that  there  is  no 
'=^ort  of  connection  between  the  energy  put  into  liberty 
bv  the  electric  spark  and  the  one  that  causes  the 
!Morse  apparatus  to  play.  The  energy  emitted  by 
the  spark  and  that  influences  the  tube  of  file  dust 
only  serves  as  pmiector;  it  fills  the  same  role  as  the 
mechanic's  hand  that  opens  a  tap  and  puts  a  power- 
ful machine  into  motion.     And  for  the  same  reason 

I.  Report  of  the  UnitPd  States  cnnsul  at  Brussels,  dated 
Janoary  25-28,  1901.     Mr.  Guarini''*    article  is  ^vritten  for  the  lay 

reader,  bot  nevertheless  it  coDtsios  facts  of  tecboical  import- 
ance. 


that  it  is  not  the  mechanic  who  furnished  the  neces- 
sary power  to  put  the  machine  into  motion,  so  it  is 
true  that  the  Morse  apparatus  is  not  piit  into  action 
by  the  transmitted  ray  of  the  spark  producer,  but  by 
the  current  of  a  galvanic  local  battery. 

"This  remark  is  indispensable.  If  one  day  the 
problem  of  wireless  telephony  is  solved  and  the  trans- 
mission of  wireless  electric  motor  power,  heat  and 
lighting  attained,  it  cannot  be  said  that  it  had  as  basis 
or  principle  the  present  system  of  telegraphy.  Truly 
the  idea  would  be  that  the  electric  ray  acts  from  a 
distance  without  the  help  of  any  local  battery  and 
without  coherer  or  the  Morse  apparatus.  But,  unfor- 
tunately, we  have  not  yet  advanced  so  far;  certainly 
if  that  could  be,  the  apparatuses  \yould  be  greatly 
simplified,  and  wireless  telegraphy  would  enter  a  new 
stage.  Mr.  Calzecchi  Onesti,  an  Italian,  discovered 
in  1S85  the  value  of  metallic  filings,  but  it  was  a 
Frenchman — Mr.  Branly,  professor  of  the  Catholic 
Institute  at  Paris — who  constructed  in  1890  the  first 
powerful  tube  of  file  dust  which  he  called  'radio- 
conductor.'  Dr.  Lodge,  an  Englishman,  was  the  first 
to  explain  the  advantages  to  be  drawn  fronl  the  tubes 
of  file  dust  as  indicators  of  electric  rays.  The  con- 
trivance of  Dr.  Lodge  was  employed  by  the  author 
to  repeat  the  experiments  of  Hertz.  The  first  prac- 
tical application  was  realized  by  Mr.  Popoff,  pro- 
fessor at  the  naval  college  at  Cronstadt. 

"The  idea  of  utilizing  the  power  of  electric  rays 
for  the  transmission  of  signals  seems  to  belong  to 
the  English  scientist.  Dr.  Lodge,  who,  in  a  confer- 
ence which  took  place  in  1894,  expressed  the  idea 
that  the  presence  of  electric  rays  might  be  discovered 
by  means  of  the  Branly  tube  up  to  a  distance  of 
half  a  mile  from  their  starting  point.  But  no  experi- 
ments were  made  to  verify  the  fact.  In  1895  and 
1896,  Mr.  Popoff  used  his  contrivance  in  trials  of 
communications  by  wireless  telegraphy.  About  the 
same  time,  another  Russian — Mr.  Nasckevitch  lodko 
— made  independently  of  Mr.  Popoff  analogous  ex- 
periments. In  1S96  Mr.  Marconi  undertook,  in  his 
turn,  essays  on  telegraphic  communication  by  Hertz- 
ian ray.  The  measures  he  took  at  that  time,  analo- 
gous to  the  course  adopted  by  Popoff,  are  actually 
the  same  as  those  now  employed.  But  important  im- 
provements in  details  have  been  steadily  made  in 
the  Popoff  contrivance  by  the  young  Italian.  Some 
of  these  are  but  imperfectly  known,  but  it  is  certain 
that  these  have  allowed  the  inventor  to  obtain  re- 
sults far  superior  to  those  already  obtained  by  all 
other  experimenters.  He  has  been  assisted  in  this 
by  a  very  important  English  comoany — 'Wireless 
Telegraph  company' — the  owner  of  his  patents. 

"In  France  the  Ducretet  measure  is  applied  by 
M.  Tissot.  In  America,  the  Navy  Department  is 
studying  a  special  type  of  apparatus,  so  as  not  to 
accept  the  caudine  forks  of  the  English  company. 
In  Austria,  experiments  are  made  under  the  Schaef- 
fer  system,  and  it  appears  that  the  Lloyd  company 
has  established  a  station  for  wireless-telegraph  com- 
munication between  Bremerhaven.  a  lighthouse  situ- 
ated at  Borkum,  and  a  lightship.  In  Russia  the 
Popoff  system  is  used.  In  Germany  the  system  offi- 
cially adopted  by  the  imperial  navy  is  the  Slaby-Arco 
constructed  by  the  Allgemeine  Electricitats  Gesell- 
schaft. 

"Of  the  foregoing  systems,  the  most  perfected, 
complete,  and,  at  the  same  time,  the  most  complicated 
and  costly,  is  without  doubt  the  Marconi  system. 
The  English  Admiralty  has  decided  to  adopt  it,  and 
will  pa}'  about  38,000  francs  ($7,334)  per  apparatus — 
that  is,  2,500  francs  ($482.50)  per  year  per  apparatus 
for  a  period  of  15  years. 

"The  transmitting  and  receiving  machines  that  Mr. 
Guarini  will  use  at  the  Antwerp  station  and  in  Brus- 
sels are  in  principle  analogous  to  the  above-men- 
tioned ones,  but  Mr.  Guarini  has  made  numerous 
improvements  in  detail. 

"From  the  beginning  of  experiments  made  with  the 
wireless  telegraph,  it  was  discovered  that  a  transmit- 
ter could  work  several  receivers  at  the  same  time, 
and  it  was  further  remarked  that  if  a  receiver  was 
worked  by  several  transmitters,  issuing  different  sig- 
nals, these  signals  were  quite  unreadable  and  im- 
possible to  make  out.  Many  experimenters,  to  ob- 
viate this,  have  had  recourse  to  a  contrivance  called 
'accord'  or  'syntonization,' 

"In  acoustics  there  exists  a  phenomena  called  res- 
onance. Let  us  suppose  three  diapasons,  two  of 
which,  in  vibrating,  produce  800  vibrations  per  sec- 
ond and  the  other  only  500.  The  duration  of  oscil- 
lation, otherwise  called  the  period  of  the  first  two 
diapasons,  is  one  eight-hundredth  of  a  second  and 
that  of  the  third  one  five-hundredth  of  a  second. 
What  is  termed  the  length  of  a  ray  is  obtained  by 
dividing  the  speed  of  sound  in  the  air — 342  meters — 
bv  the  number  of  vibrations  per  second.  For  the 
first  two  diapasons  the  length  of  a  ray  is  342-^-800  = 
0.42  meter  and  for  the  third  the  length  of  ray  is 
342-^500  =  0.68  meter.  If  the  three  diapasons  arc 
placed  at  a  suitable  distance,  and  if  the  third  dia- 
pason is  made  to  vibrate,  the  other  two  do  not  an- 
swer; they  would  be  at  variance — that  is.  thev  would 
have  different  periods  of  vibration.  If  the  first 
diapason  vibrates,  the  second  will  vibrate  without 
being  touched,  because  it  is  in  sympathy  with  the 
first — that  is.  it  has  the  same  period  of  vibration 
as  the  first.  The  third  diapason  will  not  vibrate,  for 
the  reasons  already  explained. 

"With  the  apparatus  of  wireless  telegraphs,  similar 
phenomena  can  be  observed.  Let  us  state  at  once 
that  the  length  of  an  electric  ray.  and  therefore 
what  is  termed  period  of  oscillation,  depends  on 
three  coefficients — the  capacity,  resistance  and  self- 
induction  of  the  electric  circuit  from  which  the  ipark 


is  produced,  called  'discharge'  by  specialists.  When 
two  apparatuses  are  put  in  accord,  the  coefficients 
may  be  varied.  Each  experimenter  obtains  the  effect 
desired — that  is,  according  to  his  own  style.  Thus 
wc  have  the  r^larconi,  Slaby-Arco  Blondel,  Tommasi 
Jegon  systems,  without  naming  others.  Mr.  Guarini 
will  also  use  the  syntonization  system.  This  is  nec- 
essary if  great  distances  of  transmission  are  to  be 
reached. 

"The  contrivance  above  mentioned  was  experi- 
mented with  by  Marconi  in  1899,  and  has  given  al- 
most conclusive  results.  However,  for  the  accord  to 
be  efficacious,  each  station  must  be  at  least  2,500  me- 
ters distant  from  the  other.  Supposing  there  are 
three  double  stations  (transmitter,  receiver),  one  at 
Brussels,  one  at  Antwerp  and  the  other  at  Liege. 
The  distance  between  Brussels  and  Antwerp,  Brus- 
sels and  Liege,  Antwerp  and  Liege — that  is,  be- 
tween three  of  these  stations  and  the  two  others — 
is  more  than  2,500  meters  (8,202  feet).  The  Brus- 
sels station  is  in  accord  with  the  Antwerp  one; 
Brussels  transmits,  Antwerp  replies,  that  is,  receives 
the  signals;  Liege  remains  dumb.  Vice  versa,  Ant- 
werp transmits,  Brussels  replies  ;  Liege,  as  previously, 
does  not  reply.  It  is  possible,  owing  to  what  is 
termed  variable  accord,  to  use  the  same  apparatuses 
to  make  Brussels  communicate  with  Liege  without 
any  reply  from  Antwerp ;  Brussels  with  Antwerp 
without  any  reply  from  Liege;  Liege  with  Antwerp 
without  any  reply  from  Brussels.  It  is  possible  by 
varying  in  each  station  the  three  coefficients,  capac- 
ity, resistance  and  self-induction  (this  last  term 
to  be  understood  as  the  inertness  of  a  body  start- 
ing into  movement),  or  one  of  these  three  factors, 
to  obtain  from  one  moment  to  another  a  different 
accord,  such  as  to  be  able  to  correspond  with  the 
three  stations,    Brussels.  Antwerp   and   Liege. 

"In  practice  this  can  be  obtained  by  disposing  the 
three  contacts,  each  being  able  to  include  in  the 
circuit  a  capacity,  a  self-induction  and  a  resistance, 
larger  or  smaller,  according  to  the  case.  For  the 
three  stations,  three  different  accords  correspond  to 
the  contacts;  the  accord  I  is  the  same  at  Brussels. 
Antwerp  and  at  Liege,  also  the  accord  2  and  3.  The 
normal  period  of  the  Brussels  station  is  the  accord 
I.  Antwerp  2.  and  Liege  3.  The  three  stations,  be- 
ing at  variance,  cannot  be  in  communication.  When 
Brussels  wishes  to  communicate  with  Antwerp,  the 
contact  2  is  shut,  and  consequently  it  passes  on  to 
the  2  period.  Brussels  is  then  in  accord  with  Ant- 
werp, which  receives  the  signals,  while  Liege,  which 
has  the  period  of  3,  does  not  answer.  When  the  com- 
munication is  finished,  the  Brussels  station  returns  to 
the  normal  accord  I.  or  passes  on  to  the  3  contact, 
in  which  case  Antwerp  does  not  reply.  To  prevent 
Liege  uosetting  the  Brussels-Antwerp  communication 
by  passing  from  the  period  2  to  the  period  i  (Brus- 
sels), Brussels,  before  transmitting  to  Antwerp  (2), 
passes  to  the  Liege  period,  so  as  to  give  notice  it  is 
engaged.  At  the  end  of  the  communication.  Brussels 
warns  Liege  again  (3),  and  everything  returns  to 
its  normal  state. 

"In  case  of  war — and  let  us  hasten  to  state  that 
in  time  of  war  wireless  telegraphy  presents  enor- 
mous advantages — the  enemv  could  succeed  by  tamp- 
ering with  the  accord  of  the  two  apparatuses,  and 
at  the  same  time  it  would  be  quite  oossible  for  him 
to  upset  the  correspondence  or  to  Intercept  a  mes- 
sage. By  making  use  of  the  variable  accord  and 
by  varying  the  accord  of  the  two  corresponding  ap- 
paratuses in  a  conventional  way.  it  would  be  impos- 
sible for  the  enemy  to  arrive  at  the  same  result  as 
the  preceding,  because  from  the  moment  he  suc- 
ceeded in  according  his  apparatus  the  accord  would 
change,  and  he  would  have  to  begin  again. 

"Let  us  consider  now  If  one  wished  to  transmit 
from  Brussels  at  the  same  time  to  Antwerp  and 
Liege  and  receive  from  Namur  and  Ostend.  It 
would  then  be  necessary  to  have  in  Brussels  two 
transmitting  apparatuses  and  two  receiving  appa- 
ratuses. Referring  to  what  has  been  previously  said, 
the  two  transmitting  and  receiving  apparatuses  must 
be  pbced  at  a  distance  of  2. =^00  meters — 'that  is  to 
say-  the  transmitters  at  St.  Gilles  and  the  receivers 
at  Kockelberg.  If  It  were  otherwise,  the  two  trans- 
mitters of  Brussels  would  act  on  the  two  receivers 
of  the  same  locality.  All  this  easily  explains  how 
Marconi  has  been  able  to  realize  the  duplex  com- 
munication in  one  sense.  It  has  sufficed  for  him 
to  place  two  transmitters  of  different  periods  at  Poole 
and  two  receivers  at  St.  Catherine  in  accord  and 
working  with  the  two  transmitters  above  stated.  This 
would  not  have  happened  had  he  placed  a  transmitter 
and  a  receiver  of  different  caliber  at  Poole  and  a 
receiver  and  a  transmitter  suited  to  the  previous 
apparatuses   at    St.   Catherine, 

"The  system  which  Mr.  Guarini  employs  to  attain 
the  same  end  is  based  on  a  very  different  principle. 
He  surrounds  his  transmitting  and  receiving  'antenna* 
bv  a  m-^tallic  sheath  having  a  longitudinal  slit.  The 
slits  of  these  sheaths  correspond  with  one  another 
in  the  two  stations.  In  the  same  way  that  a  light 
shut  in  a  room  only  throws  out  Its  rays  where  it 
finds  issue  and  has  its  rays  stopned  by  walls,  the 
transmitting  antenna,  surrounded  by  its  sheath,  only 
allows  its  rays  to  filter  through  where  there  are  long- 
itudinal slits.  A  svstem  can  thus  be  conceived  that 
limits  the  space  where  the  electric  radiations  are 
>ent.  and  even  concentrates  them.  The  receiving 
feeler  only  receives  rays  from  thf*  side  where  the 
slit  Is  opened;  radiations  coming  from  other  direc- 
'■i'-'ns  reach  the  sheath  and  furrow  into  the  pronnd. 
This  system  Ir  simple  and  much  more  certain  than 
the  problematic  one  of  svntonization.  but  it  is  im- 
practical, or  nearly  so,  for  motive  power  or  com- 
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munication,  as,  per  example,  between  ships  and  coast 
ships.  If  it  is  desired  to  communicate  from  Brus- 
sels simultaneously  with  Antwerp  and  Liege,  it 
would  be  sufficient  to  lay  at  Brussels  two  transmit- 
ters with  antenna;  and  sheaths.  The  slit  in  the 
sheath  of  each  transmitter  must  be  respectively  turned 
toward  Antwerp  and  Liege.  The  space  through 
which  the  radiations  are  sent  being  very  limited,  it 
would  be  almost  impossible  to  intercept  the  message. 
On  the  other  side,  each  transmitter  sends  radiations 
exclusively  to  the  station  to  which  they  are  destined, 
and  thus  each  transmitter  would  send  the  telegram 
to  its  destination,  as  ordinary'  telegraph  wire  sends 
telegrains  to  the  station  to  which  they  are  destined. 

"By  sea,  the  maximum  of  transmission  obtained 
by  Marconi  was  52  kilometers  (32  miles)  in  1899. 
It  appears  that  in  recent  trials  136  kilometers  (84 
milesj  have  been  obtained  at  sea,  and,  if  Marconi's 
hopes  are  realized,  this  distance  can  still  be  increased 
by  sea  and  on  level  land.  In  fact,  on  land,  except 
by  the  use  of  captive  balloons  or  kites,  not  more  than 
IS  kilometers'  (nine  miles)  distance  has  been  obtained 
at  Berlin  with  the  Slaby-Arco  system.  We  must 
not,  however,  allow  our  imagination  a  too-free  rein, 
as  it  is  quite  certain  that  nature  will  offer  an  im- 
passable limit.  However  great,  in  fact,  may  be  the 
power  brought  to  bear  at  the  transmission  station, 
inevitable  loss  of  strength  occurs  on  the  run  of  the 
Hertzian  rays,  which  reach  the  receiver  consider- 
ably weakened.  These  losses  are  notably  the  pro- 
duction of  heat  on  the  rays'  passage  through  more 
or  less  resisting  bodies,  in  their  successive  deviations 
and  reflections  on  metallic  substances,  etc.  The  rays 
themselves  are  a  notable  cause  of  weakness  in  the 
power.  The  height  of  the  atennae,  increased  by  the 
distance  to  be  cleared — also  the  practical  question  of 
construction  and  financial  interest — will  soon  oppose 
any  increase  of  distance.  As  sequel  to  the  losses 
above  mentioned,  the  Hertzian  rays  fade  away  at 
a  certain  distance  from  the  production  station.  Then, 
the  world  is  round,  and  the  rays  spread  in  a  straight 
line.  The  skein  of  concentrated  rays  must  be  bent 
at  the  curving  of  the  earth  by  deviations  or  suc- 
cessive reflections,  and  thus  the  losing  game  will 
begin  again. 

"It  is  thus  necessary  to  have  recourse  to  other 
means  to  solve  the  problem  of  wireless  telegraphy 
at  all  distances.  The  ordinary  electric  telegraphy, 
even  primitive  electric  telegraphy  of  former  times, 
gives  us  the  principle  of  it  in  relays  or  translators. 
The  translator  or  repeater  must  be  able  to  receive 
the  electric  radiations  coming  from  a  station  or 
relay  post,  to  give  fresh  impulse  to  these  radiations 
and  to  propel  them  to  an  extreme  station  or  another 
relay  post. 

"Admitting  that  500  kilometers  (310  miles)  can 
be  attained  by  direct  transmission,  to  compel  a 
telegram  to  make  the  world's  circuit,  80  interme- 
diary posts  would  be  necessary,  the  ^vorld's  circum- 
ference being  about  40,000  kilometers  (24,854  miles). 
It  is  indispensable  to  have  in  the  intermediary  sta- 
tions a  unique  apparatus  that  can  repeat  the  telegram 
at  the  same  time  that  it  receives  it ;  this  repetition 
must  be  made  automatically  so  as  to  economize  time 
and  personnel.  Every  automatic  repeater  must  be 
essentially  composed  of  a  receiver  and  a  transmitter. 
Then,  our  telegram,  to  go  around  the  world,  will  not 
require  more  than  two  hours'  time,  the  only  requisite 
delay  proceeding  from  the  inertia  of  the  diiferent 
apparatuses." 

Although  Mr.  Guarini  had  expressed  doubts  as 
to  the  possibility  of  transmitting  messages  direct 
from  Brussels  to  Antwerp,  a  distance  of  41  kilome- 
ters (25  miles),  by  wireless  telegraphy,  he  neverthe- 
less made  an  attempt  to  do  so  on  the  21st  instant, 
and  successfully  demonstrated  the  impossibility  of 
sending  wireless  messages  direct  between  the  two 
cities,  owing  to  the  great  distance.  As  above  stated, 
he  had  predicted  his  failure,  adding  that,  up  to  the 
present,  it  has  been  impossible  to  operate  wireless 
telegraphy  without  captive  balloons  or  simple  masts 
fthe  only  utilizable  means)  not  only  between  Brus- 
sels and  Antwerp,  but  also  between  Malines  and 
Antwerp   (22  kilometers  =  13  miles). 

As  will  be  observed.  Mr.  Guarini's  invention  is 
explained  in  the  foregoing  report.  He  has  recently 
installed  a  relay  on  the  tower  of  St.  Rombant,  at 
Malines,  a  city  midway  between  Brussels  and  Ant- 
werp, and  hopes  thus  to  prove  the  efficiency  of' wire- 
less telegraphy  by  relays,  after  having  established  the 
impossibility  of  direct  communication  between  the 
two  cities. 

Supplementary  Report. 

After  transmitting  my  report  on  "Present  Condi- 
tion of  Wireless  Telegraphy,"  dated  January  25,  190:. 
I  learn  that  the  experiment  of  transmission  of  electric 
rays  by  relays  was  completely  successful.  Mr.  Guarini 
made  his  experiments  over  a  much  more  limited  dis- 
tance Friday  afternoon  (January  25,  1901).  He  tele- 
graphed between  Brussels  (column  of  congress)  and 
Malines  (tower  of  St.  Rombant  Church),  and  his  ex- 
periments were  crowned  with  success.  Numerous 
messages  were  transmitted  and  received  with  great 
distinctness,  and  two  messages  were  received  at  a 
time  when  communication  of  the  transmitter  with 
the  ground  had  been  interrupted. 

It  is  the  first  time  that  messages  have  been  ex- 
changed between  two  large  cities  with  the  antenna; 
placed  on  high  monuments,  without  help  of  captive 
balloons  or  kites.  The  rays  to  arrive  at  Malines 
traversed  several  towns — Schaarbeek,  Haren,  -Vil- 
vorde,  Eppeghem.  and  a  large  part  of  Malines — over 
.chimneys,  nionurttenl^,  woods,  etc.,  .which  con.s.tityte 
obstacles  which  stop  or  weaken  the  electric  radiations. 


GENERAL  TELEPHONE  NEWS. 

The  De  Kalb  County  Telephone  company  of  Syc- 
amore, 111.,  has  increased  its  capital  stock  from 
?i5,ooo  to  $50,000. 

The  Cambridge  Mutual  Telephone  company  of 
Cambridge.  111.,  has  been  incorporated  for  $2,500,  by 
Theodore,  Ernestine  and  Victor  Boltenstein. 

The  Hudson  River  Telephone  company  of  Al- 
bany. N.  Y.,  has  increased  its  capital  from  $3,000,- 
000  to  $4,000,000  for  extensions  in  its  lines  and  bet- 
terment of  its  property. 

The  Citizens'  Telephone  company  of  Bath,  N.  Y., 
has  been  incorporated,  with  capital  amounting  to 
$10,000,  by  B.  G.  Hubbell,  C.  B.  Stowe  and  J.  H. 
Fuller  of  Cleveland,  Ohio. 

It  is  reported  that  the  Southern  Bell  Telephone 
company,  in  order  to  head  off  competition  in  Vir- 
ginia, Georgia,  Florida  and  Alabama,  is  contem- 
plating extensive  developments  during  the  present 
year. 

The  Cumberland  Telephone  company  has  purchased 
the  telephone  exchan.ge  at  Ducktown,  Tenn.,  and  this 
exchange  will  be  connected  with  Knoxville.  It  is  said 
this  company  is  negotiating  for  several  other  ex- 
changes in  East  Tennessee. 

This  year,  as  in  previous  years,  an  attempt  has 
been  made  to  put  the  telephone  companies  doing 
business  in  Massachusetts  under  the  supervision  of 
the  gas  and  electric-light  commission.  At  hearings 
given  by  the  committee  on  mercantile  affairs,  before 
which  the  matter  has  been  placed  in  the  Legislature, 
there  was  less  public  interest  expressed  this  year 
than  heretofore,  and  less  urging  of  the  project  has 
been  noted  in  the  newspapers.  Popular  demand  for 
the  measure,  which  was  fostered  principally  by  a 
few  of  the  newspapers  last  year,  seems  to  have  sub- 
sided. 

The  Northville  Independent  Telephone  company 
of  Northville.  Mich.,  has  secured  the  right  to  string 
wires  on  the  Detroit  and  Northwestern  Electric  Rail- 
way company's  poles  to  Farmington  and  Pontiac, 
and  on  the  Detroit,  Plymouth  and  Northville  Rail- 
way company's  poles  to  Plymouth,  and  from  there 
the  Plymouth  Independent  company  continues  on 
to  Wayne,  v/here  connection  will  be  made  with  the 
Independent  line  running  to  New  Boston.  Romulus, 
Willow,  Waltz,  Carleton,  Flat  Rock  and  Rockwood. 
The  Northville  exchange  has  over  100  subscribers, 
Plymouth  98,  Farmington  and  Wayne  about  a  dozen, 
and  this,  with  the  Pontiac  exchange,  will  give  con- 
nections with  about  1,000  subscribers.  Work  on  the 
extension  of  these  lines  will  begin  early  in  the  spring, 
and  in  that  the  poles  and  arms  are  already  up,  the 
job  v/ill  be  a  short  one. 


THE   TELEPHONE   TRADE. 

It  is  reported  that  the  American  Electric  Tele- 
phone company  of  Chicago  is  about  to  erect  an 
eastern  branch  factory  at  York,  Pa. 

R.  H.  Leavitt  of  Capron,  111.,  manufacturer  of 
telephone  cross-arms,  pins  and  brackets,  has  issued 
a  new  catalogue.  He  carries  a  large  stock  of  his 
specialties. 

The  Garton-Daniels  company,  manufacturer  of 
electrical  specialties  at  Keokuk,  Iowa,  announces  a 
great  demand  from  telephone  exchanges  for  its 
extension  circuit  ringers.  It  says  that  these  ringers 
have  met  with  immediate  approval,  especially  among 
exchanges  operating  party  lines,  as  these  devices  re- 
produce on  a  vibrating  battery-bell  circuit  the  exact 
ringing  of  the  telephone  magneto. 

The  Haines  &  Noyes  company  of  Chicago  reports 
a  continual  growth  of  business.  Through  its  in- 
tercommunicating department  it  has  closed  some 
large  contracts  with  the  Anchor  Line  Steamship 
company,  the  Hahnemann  Hospital,  the  Chicago 
branch  of  the  Pabst  Brewery  company  and  several 
other  large  contracts.  In  St.  Louis,  through  the 
H.  E.  Lindsey  Electrical  Supply  company,  the  com- 
pany has  closed  a  large  contract  for  a  private  tele- 
phone plant  for  a  large  chemical  establishment.  Tlie 
Board  of  Education,  city  of  Chicago,  has  awarded 
to  the  Haines  &  Noyes  company  a  contract  for  a 
private  telephone  plant,  to  be  installed  in  the  R.  A. 
Waller  High  School. 

The  Acme  Electric  company,  231  South  Canal 
street,  Chicago,  of  which  O.  W.  Meissner  is  presi- 
dent, offers  to  the  telephone  trade  a  large  assortment 
of  maa;neto  bells  and  other  telephone  parts  of  its  own 
manufaclure.  The  bells  made  by  this  company  are 
the  result  of  many  years  of  experience  with  the 
needs  of  the  business,  and  are  said  to  contain  many 
new  and  desirable  features,  not  the  least  in  impor- 
tance being  that  of  low  price  when  quality  is  con- 
sidered. Mr.  Meissner.  the  moving  spirit  of  the 
Acme  company,  is  well  known  to  telephone  and 
other  electrical  men  of  the  West.  He  has  been 
connected  with  the  Independent  telephone  industry 
since  ils  inception  in  1893,  and  was  closely  associated 
with  the  electrical  business  for.  a  long, time  before 
that.  He  P,rpmis.es..th,e  v.ery  h.ighest  ,gra,d^.o.f  goQ.ds 
that  money  and  skill  can  produce. 


Power    to    Enforce    Payment  for  Tele- 
phone Tolls. 

•A  rule  of  a  telephone  company  that  all  moneys 
due  it  or  its  toll-line  connections  are  payable  at  the 
office  of  the  secretary  on  or  before  the  fifth  day  of 
the  month  succeeding  the  maturity  of  such  indebted- 
ness, with  the  proviso  that  if  the  bill  is  not  paid  on 
or  before  that  date  the  service  of  the  delinquent 
shall  be  disconnected  until  the  indebtedness  is  paid, 
the  Appellate  Court  of  Indiana  holds  to  be  a  reason- 
able one,  and  one  which  the  company  has  the  right 
to  enforce.  Such  a  rule,  the  court  goes  on  to  say, 
on  the  appeal  of  the  Rushville  Co-operative  Tele- 
phone company  against  Irvin  (a  case  which  has  been 
mentioned  in  the  Western  Electrician  heretofore) 
may  be  enforced  for  the  reason  that  such  a  com- 
pany is  charged  with  a  public  duty,  and  may  enforce 
such  reasonable  rules  as  are  necessary  to  enable  it 
to  give  the  public  efficient  service.  It  is  a  quasi- 
public  corporation,  and  must  extend  its  service  to 
those  who  apply  and  who  offer  to  pay  the  charges. 
It  may  be  compelled  by  mandate  to  render  its  serv- 
ice, and  prevented  by  injunction  from  disconnecting 
such  service.  It  cannot  render  efficient  service  to  the 
public  unless  it  can  enforce  prompt  payment  of  tolls, 
and  this  fact  is  recognized  by  the  courts  when 
they  hold  that,  for  non-compliance  with  a  reasonable 
rule,  service  may  be  refused.  So  here  it  holds  that 
the  company  had  the  right  to  refuse  the  service  de- 
manded as  long  as  the  subscriber  refused  to  pay 
the  bill  for  the  preceding  month.  He,  however,  did 
not  refuse  to  pay  the  bill  because  he  did  not  owe 
for  services  for  the  preceding  month,  but  because 
he  claimed  the  company  was  owing  him.  'The  ques- 
tion was  thus  presented  whether  the  company  had 
the  right  to  discontinue  the  service  because  of  the 
refusal  to  pay  the  preceding  month's  rental,  regard- 
less of  the  fact  that  the  subscriber  claimed  the  com- 
pany was  indebted  to  him. 

The  court  does  not  consider  this  the  same  as  try- 
ing to  enforce  the  collection  of  an  old  bill,  and  says 
that  it  cannot  be  denied  that  a  rule  of  the  company 
requiring  these  monthly  payments  to  be  made  in 
advance  would  have  been  a  reasonable  rule,  and  that, 
upon  refusal  to  so  pay,  service  could  be  denied. 
The  company  must  protect  its  plant  and  keep  up  its 
efficiency,  and  may  enforce  a  rule  that  insures  a 
reasonable  revenue  and  its  prompt  receipt.  It  can 
maintain  an  efficient  service  only  through  prompt 
payment  of  its  dues  and  tolls,  and  because  of  that 
fact  it  may  use  the  summary  remedy  of  denying 
service  for  non-payment.  It  cannot  be  said  that  it 
may  be  denied  the  benefit  of  this  rule  because  a 
patron  claims  the  company  is  indebted  to  him.  It 
cannot  be  required  to  stop  and  adjudicate  claims 
held  against  it.  The  law  compels  it  to  furnish  serv- 
ice. A  patron  may  take  service  or  not,  as  he  chooses. 
It  must  furnish  efficient  service  to  all  alike  who  are 
alike  situated,  and  must  not  discriminate  in  favor 
of  or  against  anyone.  The  law  holds  the  company 
to  these  requirements  strictly.  For  failure  the  ex- 
traordinary remedies  of  mandamus  and  injunction 
may  be  successfully  invoked.  It  may  be  said  that  the 
courts  are  open  to  the  company  to  collect  its  claim, 
but  as  to  this  the  company  and  the  patron  are  on 
an  equal  footing.  The  fact  that  the  patron  is  solvent 
aids  nothing  in  determining  a  rule  which  must  apply 
to  solvent  and  insolvent  patrons  alike.  Nor  does 
the  court  consider  that  the  fact  that  other  subscribers 
may  have  been  in  arrears  for  the  preceding  month 
was  equivalent  to  saying  that  they  had  refused  to 
pay  when  payment  was  demanded,  so  that  not  deny- 
ing them  service  showed  discrimination.  For  all  of 
which  reasons,  and  keeping  in  view  the  nature  of 
the  company's  duties  and  the  services  it  may  be 
compelled  to  render,  the  court  declares  that  it  must 
be  held  that  the  company  may  enforce  the  payment 
of  its  current  dues  and  tolls  by  the  summary  remedy 
of  denying  service,  regardless  of  the  fact  that  the 
subscriber  claims  that  the  company  is  indebted  to 
him. 


Public  Use  of  an  Invention. 

The  Court  of  Appeals  in  Washington  has  recently 
given  a  decision  which  sets  forth,  with  some  degree 
of  definition,  what  constitutes  public,  as  distinguished 
from  experimental,  use  of  an  invention.  On  No- 
vember 22,  1898,  a  patent  on  a  design  of  an  at- 
tachment plug  for  electrical  circuits  was  granted  to 
A.  P.  Seymour.  Eight  days  afterward  a  man  named 
Tournier  filed  an  application  for  a  patent  on  a  de- 
sign for  a  similar  article,  and  this  application  was  put 
in  interference.  The  interference  proceeding  was 
brought  to  a*  determination,  and  priority  of  invention 
was  found  in  favor  of  Tournier,  but  in  the  direct 
proceeding  on  the  claim  for  a  patent,  in  view  of 
evidence  that  had  been  produced  and  filed  in  the 
interference,  the  patent  was  refused,  upon  the  ground 
that  the  attachment  plug,  which  was  claimed  by 
Tournier  to  be  his  invention  and  design,  was  in 
public  use  as  a  complete  article  in  the  shops  of  the 
General  Electric  company  for  more  than  two  years 
prior  to  the  date  of  the  filing  of  the  application  for 
patent.  This  opinion  was  concurred  in  by  all  three 
tribunals  of  the  Patent  Office,  and  the  question 
for  the  consideration  by  the  Court  of  Appeals  was 
really  that  of  public  use  for  more  than  two  years. 

It  was  claimed  by  Tournier  that  in  order  to  ob- 
tain a  patent  under  the  law  it  was  necessary  to 
demonstrate  the  utility  of  the  invention,  and  that  to 
do  this  he  had  made  experimental  use  of  the  plug 
with  no,,.cither,end.  in  view.  From  the  evidence  of 
the  patentee,  and  of  others  exairiined,  howeV.er,,  it 
was  evident  that  the  attaching  plug  under  considera- 
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tion  was  invented  and.  produced  as  a  complete  ar- 
ticle of  manufacture,  and  as  such  was  put  into  use 
in  the  shops  of  the  General  Electric  compani--,  at 
Schenectady.  N.  Y.,  more  than  two  years  prior  to 
the  filing  of  the  application  for  patent.  The  shops 
of  the  company  were  numerous,  as  also  were  the 
hands  employed  therein,  and  the  article  had  been 
openly  in  use  without  the  injunction  of  secrecy 
upon  anyone  from  the  early  part  of  the  year  1S96 
up  to  the  present  time.  The  use  was  not  only  open 
to  the  employes,  but  to  any  of  the  general  public 
who  might  be  sufficiently  interested  to  inspect  It, 
and  was  held  to  be  a  public  use  in  the  fullest  sense 
of  the  patent  law.  It  was  the  opinion  of  the  court 
that  the  decision  of  the  assistant  commissioner,  from 
which  appeal  was  taken,  was  right,  and  should 
therefore  be  affirmed. 


Value  of  the  Rural  Telephone, 

C.  H.  Munsell,  manager  of  the  Brown  County 
Telephone  company  of  Hiawatha,  Kan.,  presented 
a  paper  recently  before  the  local  Farmers'  Insti- 
tute, in  which  he  emphasized  the  value  of  rural 
telephone  lines.  In  the  course  of  his  address  Mr. 
Munsell  said; 

"One  of  the  first  things  to  consider  is  how  to 
procure  the  best  service.  There  are  exchanges  main- 
tained in  all  the  larger  towns,  and  the  smaller  towns 
will  soon  have  their  smaller  exchanges,  and  the 
farmer  who  wishes  telephone  connection  should  ar- 
range to  have  his  telephone  connected  with  an  ex- 
change switchboard.  Now-,  the  value  of  the  tele- 
phone (.or  the  telephone  service)  to  the  subscriber 
depends  on  at  least  two  important  features — first, 
the  number  of  people  he  is  in  communication  with. 
and  secondly,  the  class  and  character  of  the  service 
rendered.  The  time  has  arrived  when  nearly  every 
farmer  can  and  should  arrange  to  have  telephone 
connection,  thus  placing  himself  in  communication 
with  his  neighbors  and  friends,  as  in  case  of  sick- 
ness he  can  consult  his  physician  in  a  few  moments' 
lime  without   leaving  his  home." 


CORRESPONDENCE. 


New  York  Notes. 

Xew  York,  ^larch  16. — It  is  hinted  that  arrange- 
ments are  being  made  for  an  operating  agreement 
between  the  Manhattan  Elevated,  Brooklyn  Rapid 
Transit  and  New  York  Central.  The  former  will  be 
operated  by  electric  power  before  long,  the  Brook- 
lyn system  is  already  so  equipped  and  the  New  York 
Central  has  been  experimentmg  for  some  time  with 
electric  power  for  handling  its  suburban  service. 
When  these  improvements  are  all  completed  there 
will  be  little  to  prevent  a  through  service  between 
White  Plains  and  Coney  Island  or  Yonkers  and  the 
Battery.  Russell  Sage  is  said  to  be  the  only  ob- 
stacle to  the  contemplated  changes,  and  his  influence 
is  fast  giving  w'ay  to  that  of  the  Vanderbilts. 

H.  S.  Beattie  has  resigned  as  treasurer  of  the  Met- 
ropolitan Street  Railway  compariy  and  has  brought 
suit  against  the  company  for  $100,000  for  breach  of 
contract.  He  claims  that  this  amount  is  due  him 
as  compensation  for  his  services  in  securing  certain 
franchises  several  years  ago. 

A  bill  has  been  introduced  in  the  Assembly  to  com- 
pel the  street-railway  companies  to  run  vestibuled 
cars  in  winter  for  the  protection  of  their  employes. 
The  bill  is  actively  supported  by  the  labor  organiza- 
tions, which  contend  that  sickness  and  deaths  among 
the  railway  employes  in  Buffalo  have  been  greatly 
reduced  since  the  adoption  of  vestibules. 

Controller  Coler  announces  that  the  next  sale  of 
Rapid  Transit  bonds  wall  take  place  on  March  25th. 
The  issue  wall  be  ?2,500,ooo  at  sYj  per  cent.,  payable 
in  gold  May  i st  and  November  i st  each  year 
and  maturing  November  i,  1950,  when  the  sinking 
fund  created  by  the  Rapid  Transit  act  of  1897  and 
19CO  will  be  large  enough  to  cancel  all  the  bonds, 
thus  paying  for  the  work  and  making  the  city  of 
New  York  owner  of  the  rapid-transit  raUroad.  This 
is  the  second  issue,  the  first  being  $1,000,000.  The 
total  called  for  by  the  rapid-transit  work  is  $36,000,- 
000. 

The  formation  of  the  United  Railways  company 
to  buj-  the  stocks  of  the  local  railway  companies 
much  after  the  manner  of  E.  H.  Harriman's  syndi- 
cate in  the  steam-railroad  properties  is.  it  is  pre- 
dicted, not  unlikely  to  be  without  important  result 
in  the  market  position  of  the  local  railway  shares. 
The  suggestion  is  made  that  this  company  is  the 
forerunner  of  the  consolidation  of  all  the  local  rail- 
w^ay  properties. 

iluch  interest  is  being  taken  in  the  Chamber  of 
Commerce  committee  which  is  considering  remedies 
for  the  crow^ding  of  the  bridge  terminal.  Charges 
have  been  made  that  A.  E.  Orr.  chairman  of  the 
committee,  is  a  large  holder  of  Manhattan  stock 
and  is  using  his  position  to  procure  valuable  land 
near  the  bridge  for  the  ^Manhattan  company.  Mr. 
Orr  denies  this,  giving  the  dates  and  particulars  of 
the  sale  of  his  holdings  in  Manhattan.  One  of  the 
remedies  proposed  for  the  existing  conditions  is 
a  moving  sidewalk  at  the  end  of  the  bridge  capable 
of  handling  a  large  part  of  the  crowds.      M.  L.  G. 


installing  cast-wielded  joints  on  its  tracks,  and  the 
necessary  equipment  for  the  work  has  been  pur- 
chased. It  IS  expected  that  about  100  joints  can  be 
placed  each   night,  at  a  cost  of  about  $5  a  joint. 

At  a  cost  of  nearly  $250,000  the  Royal  Electric 
company  of  Montreal  has  purchased  land  to  erect 
buildings  which  will  enable  the  company  nearly  to 
triple  its  present  production.  The  output  is  to  be 
developed  to  30,000  horsepower,  of  wdiich  the  Mon- 
treal street  railway  will  take  ro.ooo  and  the  com- 
pany's lighting  business  20,000  horsepower.  The  ca- 
pacity of  the  existing  works  is  about   10,000. 

A  great  telegraph  case  is  before  the  Court  of 
Appeals,  in  Toronto,  Ont.,  and  is  occupying  the  at- 
tention of  nearly  all  the  prominent  legal  firms  of  the 
city.  The  plaintiff  is  George  Morrow,  a  Boston 
broker,^  and  he  is  suing  to  set  aside  a  transfer  of 
stock  in  the  Montreal  Telegraph  company  to  the 
Great  Northwestern  Telegraph  company,  whereby  the 
Western  Union  Telegraph  company  secured  con- 
trol of  both  companies.  He  failed  before  the  lower 
court.  It  is  said  that  $20,000,000  of  securities  are 
directly  and  vitally  involved  in  the  result  of  the 
action  and  appeal.  It  is  claimed,  incidentally,  by  the 
plaintiff  that  the  Great  Northwestern  company  is 
not  earning  the  eight  per  cent,  dividend  it  pays  an- 
nually to  the  Montreal  Telegraph  shareholders,  and 
that  the  Western  Union  is  making  up  the  deficit  and 
charging  it  against  the  Canadian  companies. 

There  will  probably  be  no  monopoly  of  the  light- 
ing and  power  business  in  the  city  of  Montreal,  for 
the  Lachine  Rapids  Hydraulic  and  Land  company,. 
it  is  said,  has  definitely  decided  to  have  nothing  to 
do  with  the  Montreal  Lighting  and  Power  company. 
The  negotiations,  which  have  been  some  time  in 
progress,  to  effect  the  amalgamation  of  the  Lachine 
company  with  the  combine,  are  reported  to  have 
ended  without  the  desired  result.  The  Lachine 
company  is  capitalized  at  $2,000,000,  and  most  of 
the  shareholders  wanted  $4,000,000  for  the  property, 
or  at  the  rate  of  200  for  their  stock.  A  few  share- 
holders are  said  to  have  held  out  for  250  for  their 
stock,  at  which  rate  they  place  the  value  of  the 
concern  at  $5,000,000.  The  combine  considered  the 
price  too  high,  and  declined.-  to^  pay,  and  as  the 
Lachine  people  would  not  come  down,  negotiations 
were  dropped.  A.  V.  W. 


Canadian  Intelligence. 

Ottawa.    Ont..    JIarch    16. — The    Ottawa    Electric 
Railway  company  will  commence  early  next  month 


From  the  Buckeye  State. 

Columbus,  Ohio,  March  16. — A  new  company  has 
been  formed  to  build  an  electric  line  from  Columbus 
to  Chillicothe.  It  is  composed  of  Sternberger  Bros. 
and  T.  J.  Morgan,  prominent  coal  operators  of  Jack- 
son, Ohio,  S.  J.  Patterson,  wholesale  coal  operator, 
Dayton,  and  A.  F.  Johnson,  brick  manufacturer, 
Portsmouth,  Ohio.  All  these  gentlemen  are  well 
known  in  the  state  and  have  plenty  of  money. 

The  company  building  a  line  from  Adrian,  Mich., 
to  Sylvania,  to  connect  with  the  Toledo  and  Western, 
will  be  compelled  to  cross  the  Wabash  tracks  at 
Adrian  on  a  steel  bridge,  according  to  the  decision 
of  the  railroad  commissioner  of  that  state,  who  will 
not  allow  a  grade  crossing.  It  is  said  the  bridge  will 
be  more  than  1,400  feet  long. 

Arrangements  are  being  made  for  the  consolida- 
tion of  the  Dayton  and  Xenia  Traction  company 
and  the  Rapid  Transit  company  of  Dayton,  and  rep- 
resentatives of  the  companies  have  been  in  the  East 
for  a  few  days  on  business  in  connection  therewith. 
The  City  Railway  company  of  Dayton  has  filed  suit 
against  the  Dayton  and  Xenia  company  to  prevent 
it  from  using  the  tracks  on  Third  street  in  that  city. 

The  Cincinnati  Traction  company  has  created  the 
position  of  assistant  general  manager  and  elected 
R.  I.  Todd  of  Pittsburg  to  fill  it.  Mr.  Todd  has 
had  much  experience  in  the  street-railway  business 
and  has  formerly  been  connected  with  the  Consoli- 
dated Traction  company  of  Pittsburg.  He  will  have 
entire  charge  of  the  operating  and  engineering  de- 
partment. President  McGowan  is  still  confined  to 
his  home  in  Indianapolis  by  illness. 

The  Jewett  Car  company  of  Newark,  Ohio,  has 
brought  suit  against  the  Cincinnati,  Lawrenceburg 
and  Aurora  Electric  Street  Railway  company  to  col- 
lect $3,894.50,  said  to  be  due  on  account,  and  $,1,216.- 
50,  claimed  for  services.  The  allegation  is  made 
that  the  Tennis  Construction  company  contracted  the 
debts  and.  then  turned  them  over  to  the  railway 
company  for  settlement. 

S.  N.  Coe  and  P,  D.  Carpenter  of  Cleveland  have 
been  granted  a  franchise  by  the  commissioners  of 
Crawford  County,  allowing  them  to  construct  an 
electric  line  from  Gallon  to  Crestline.  The  Ohio 
Central  Traction  company  is  now  operating  a  line 
from  Bucyrus  to  Galion,  and  is  preparing  to  extend 
the  road  to  Crestline,  which  is  only  four  miles  dis- 
tant. Just  what, company  the  above  two  gentlemen 
represent,  is  not  known,  but  they  guarantee  that  the 
road  will  be  built  at  once. 

H.  W.  Wiswell  of  Warren,  Ohio,  and  several  other 
gentlemen  will  shortly  incorporate  a  company,  with  a 
capital  stock  of  $30,000,  to  manufacture  electric 
lamps,  at  Niles.  The  town  will  donate  a  site  for 
the  factory,  and  it  is  expected  that  work  will  com- 
mence on  the  buildings  within  a  short  time. 

The  Marietta  Electric  company.  Marietta,  has  in- 
creased the  pay  of  motormen  and  conductors  from 
15  to  16  cents  an  hour. 

A  combination  between  the  proposed  Lake  Shore 
Electric  Railway  company  and  the  Northern  Ohio 
Traction  company  is  now  being  talked  of.  It  is 
argued  that  a  compan?'  possessing  a  large  number  of 
the  electric  lines  in  the  northern  part  of  the  state 
can  be  operated  much  more  cheaply  than  at  the  pres- 


ent time,  as  it  would  require  a  smaller  number  of 
po\yer  houses  and  other  expenses  might  be  reduced. 
This  matter  has  not  been  settled,  and  nothing  may 
be  done  unless  several  of  the  roads  can  be  gotten 
to  agree  to  the  proposal. 

The  Columbus,  Grove  City  and  Southwestern  Rail- 
way company  of  Columbus  has  been  incorporated, 
with  a  capital  stock  of  $250,000.  The  officers  are 
as  follows:  President,  A.  G.  Grant;  vice-president. 
A.  E.  Appleyard;  secretary,  Emmett  Tompkins; 
treasurer,  John  G.  Webb;  general  manager,  H.  A. 
Fisher.  J.  S.  Harshman  of  Dayton  and  George  B. 
Darnell  of  Grove  City  are  members  of  the  board 
of  directors.  The  new  company  is  made  up  largely 
of  the  same  men  that  are  in  the  Columbus,  London 
and  Springfield  Railway  company  and  the  Dayton. 
Springfield  and  Urbana  Railway  company.  This 
company  absorbs  the  line  owned  by  A.  G.  .Grant 
which  extends  to  Grove  City  and  Morgan  Station. 
It  is  said  that  this  line  will  be  extended  south  to 
Portsmouth,  and  that  the  electric-railway  men  of 
central  Ohio  have  in  mind  a  plan  to  build  a  line 
down  the  north  bank  of  the  Ohio  River  to  Cincin- 
nati. While  this  would  connect  a  very  large  num- 
ber of  small  towns,  it  would  be  a  great  undertaking. 
If  it  should  be  done,  however,  a  connection  between 
Dayton  and  Cincinnati  would  complete  a  triangle 
of  very  valuable  electric  lines.  The  men  interested 
in  these  companies  are  working  out  a  large  system 
of  electric  roads  in  the  central  and  southwestern 
portion  of  the  state. 

The  Wheeling  and  Western  Railroad  company  of 
Bridgeport  has  been  incorporated,  with  a  capital 
stock  of  $10,000,  to  build  an  electric  road  from 
Bridgeport  to  St.  Clairsville,  Belmont  County.  The 
incorporators  are  A.  M.  McCaslin,  W.  H.  Joplin, 
R.  S.  Proudfoot,  D.  G.  Yeager  and  E.  M.  Grone- 
meyer. 

It  is  said  that  the  Cincinnati  Traction  company  will 
oppose  the  granting  of  a  franchise  to  the  Cleveland 
and  Cincinnati  Street  Railway  company,  on  the 
ground  that  the  new  company  expects  to  secure  the 
right-of-way  through  the  Probate  Court,  without 
compensation,  and  then  sell  it  to  the  Cincinnati  com- 
pany which  is  making  arrangements  to  build  a  sub- 
urban line  to  connect  with  all  the  roads  which  wish 
to    come    into    the    city. 

There  is  a  plan  on  foot  in  Cincinnati  to  combine 
all  the  lighting  interests  under  one  head  and  to 
furnish  light  of  whatever  kind  is  desired  to  the  city 
and  suburbs  and  also  to  the  neighboring  towns  across 
the  river.  The  n  e wspapers  have  had  a  great  deal 
to  say  about  it,  but  no  decisive  steps  have  been  made 
public   so   far. 

Judge  Bigger  of  Columbus  has  granted  a  change 
of  venue  in  the  Ross  injunction  case  against  the 
Columbus  Railway  company,  and  it  will  he  tried  in 
another  county  not  yet  named.  O.  M.   C. 


Southern  Developments. 

Charlotte,  N.  C,  March  16.— The  Radford  (Va.) 
Waterpower  company  has  been  chartered,  with  a 
capital  of  $50,000,  by  G.  M.  Miles  and  others.  The 
company  is  chartered  to  furnish  electric,  hydraulic 
and  steam  power. 

An  act  has  been  passed  authorizing  the  town  of 
A.bingdon,  Va.,  to  operate  water,  gas  and  electric- 
light   plants. 

The  Charlotte  and  Prince  Edward  Electric  Rail- 
way company  has  been  incorporated  by  F.  C.  Thorn- 
ton and  others  of  Smithville,  Va.  The  capital  stock 
is  placed  at  $100,000. 

The  West  Hampton  Park  Railway  company,  with 
a  capital  of  $300,000,  has  been  chartered  for  the 
purpose  of  operating  an  electric  railway  in  Rich- 
mond, Va.,  Manchester,  Va.,  and  the  county  of 
Henrico.  W.  T.  Armistead  of  Richmond  and  others 
are  the  incorporators. 

It  is  stated  that  the  Knoxville  Power  company, 
backed  by  $800,000  of  eastern  capital,  has  abandoned 
its  purpose  of  damming  the  Tennessee  River  at 
Knoxville,  and  will  instead  build  a  dam  across  the 
Little  Tennessee,  iS  miles  from  Knoxville.  It  is 
said  that  goo  horsepower  can  be  generated  and  that 
it  is  proposed  to  build  a  plant  as  soon  as  possible. 
The  Tennessee  Legislature  has  passed  a  resolution 
permitting  the  construction  of  a  dam  at  the  place 
named. 

It  is  said  that  the  North  Carolina  Power  company, 
which  proposed  to  develop  the  waterpower  of  the 
Yadkin  River  some  distance  from  Salisburj'.  N.  C. 
may  be  dissolved  on  account  of  a  lawsuit.  Dr.  Dil- 
lon Brown  of  New  York,  the  principal  promoter,  is 
at  present  engaged  in  litigation.  About  $150,000  has 
been  expended  by  Dr.  Brown  in  the  purchase  of  land. 

A  test  run  has  been  made  of  the  Virginia  Elec- 
trical Railway  and  Development  company's  plant  at 
Richmond,  Va..  and  it  is  thought  the  plant  will  he 
running  at  its  full  capacity  and  patrons  supplied  with 
power  within  about  lO  days. 

The  Durham  (N.  C.)  Traction  company  has  ap- 
proved plans  for  its  new  power-house  building.  This 
building  will  contain  the  city  lighting  plant,  ice  and 
cold-storage  plant  and  repair  shop.  The  car  sheds 
will  be  placed  in  another  quarter  of  the  city.  Tracks 
will  be  laid  as  soon  as  the  factories  can  fill  the  orders 
which  have  been  placed. 

The  Charleston,  Suburban  and  Summerville  Rail- 
way company  has  received  its  commission  from  the 
state  of  South  Carolina.  The  line  will  be  28  miles 
in  length.  The  capital  stock  is  to  be  $600,000.  J.  J. 
O'Connell  and  others  of  Charleston,  S.  C,  are  the 
incorporators.  L. 
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Northwestern  Notations. 

Minneapolis,  Marcli  16. — The  first  week  in  April 
the  Seattle  Electric  company  of  Seattle,  Wash.,  will 
move  its  head  oftices  into  its  new  building,  now 
approaching  completion. 

rhe  Twin  City  Rapid  Transit  company  finds  that 
the  owl  cars  in  Minneapolis  and  St.  Paul  are  not 
a  success,  financially.  They  do  not  seem  to  have 
secured  increased  business,  but  merely  string  out 
the  late  passengers.  The  service  will  be  given  a 
longer  trial  before  going  back  to  the  old  schedule. 
however. 

The  Oelvvein  (Iowa)  Light,  Heat  and  Power 
company  is  investigating  heating  plants,  with  a  view 
to  installing  one  in  connection  with  the  clcctric-light 
plant. 

The  Electric  Light  company  of  Brandon,  Man., 
is  constructing  a  power  dam  on  the  Little  Saskatche- 
wan, seven  miles  northwest,  and  expects  to  have  it 
completed  before  next  fall.  A  large  amount  of 
power  will  be  generated  and  an  electric  railway  is 
probable. 

The  Public  Service  company  of  St.  Cloud,  Minn., 
has  installed  a  new  boiler  of  350  horsepower.  An- 
other of  similar  power  is  to  be  installed.  The  two 
will  quadruple  the  company's  power.  The  increased 
power  will  be  used  for  handling  the  street-car  sys- 
tem, the  electric  lighting  and  district  heating  plants. 

The  Yakima  Commercial  Club  is  considering  the 
feasibility  of  an  electric  line  from  North  Yakima, 
Wash.,  to  Moxee.   Sunnyside  and  the  Ahtanum. 

The  city  of  Estherville,  Iowa,  has  made  a  propo- 
sition to  a  St.  Louis  firm  to  give  warrants  in  pay- 
ment for  additional  machinery  for  the  electric-light 
and  water  system,  with  the  understanding  that  the 
warrants  are  to  be  paid  $2,000  yearly  until  com- 
pleted. The  firm  has  signified  its  willingness  to 
accept  such  a  proposition. 

A.  I.  Woodring,  an  employe  of  the  Rapid  Transit 
company  at  Waterloo,  low'a,  .has  devised  a  plan 
whereby  the  direction  of  the  last  car  passing  may 
be  known.  When  a  car  passes  in  one  direction,  it 
causes  an  incandescent  light  in  the  signal  to  be 
lighted.  When  a  car  goes  the  other  way,  it  turns 
the  light  off.  The  device  will  save  time  and  delays 
at  junction  points. 

The  Manufacturers'  Railway  company  has  been 
formed  at  Tacoma,  Wash.,  to  build  street  railways, 
suburban    lines,    etc. 

The  street-railway  company  at  Everett,  Wash., 
is  handicapped  in  its  improvements  and  extensions 
by  the  inability  of  manufacturers  to  furnish  the 
necessary  supplies. 

The  Street  Railway  and  Light  company  of  Fond 
du  Lac,  Wis.,  has  had  plans  prepared  for  a  new 
office   and  car-barn  buildmg. 

Carver,  Minn.,  has  voted  in  favor  of  a  municipal 
lighting  plant. 

The  municipal  electric-light  plant  at  Valley  City, 
N.  D.,  took  in  for  February,  1901,  $671.39,  and  the 
expenses    were    $396.15,    leaving    a    gross    profit    of 

?'75.24-  ,      .  ,  ...  ,  .,, 

The  Minnesota  Legislature  is  considering  a  bill 
which  makes  telegraph  companies  liable  for  dam- 
ages for  mental  anguish  caused  by  delay  in  the 
delivery  of  telegrams.  The  bill  is  fathered  by  Rep- 
resentative Peterson,  and  it  is  claimed  that  there  is 
a  good  deal  of  personal  feeling  on  his  part  against 
telegraph  companies. 

An  electric-light  and  heating  plant  is  projected  for 
Charter  Oak.   Iowa,  soon. 

P.  S.  Shufelt  of  Minneapolis  has  made  a  propo- 
sition to  the  village  of  Excelsior,  Minn.,  to  put  in 
a  complete  system  of  electric  lighting  and  water- 
works. -Another  Minneapolis  party  is  anxious  to 
put    in   an   electric-light    plant. 

■The  city  of  New  Ulm,  Minn.,  will  vote,  April 
2d,  on  $30,000  bonds  for  a  municipal  electric-light 
plant. 

The  gas  and  electric-light  franchise  has  passed 
the  council  of  Waterloo,  Iowa,  and  now  goes  before 
the    voters    for    approval. 

Chester  M.  Poor  of  Cincinnati  has  become  mana- 
ger of  the  Electric  Light  company  at  Livingston, 
Mont. 

The  Tacoma  Railway  and  Power  company  of 
Tacoma,  Wash.,  has  put  a  20-minute  schedule  into 
effect  on  the  Edison  line.  R. 


PERSONAL. 

W.  S.  Boyd,  electrical  inspector  of  the  Chicago 
L'nderwriters'  association,  has  resigned,  to  accept 
the  position  of  insurance  manager  for  the  Western 
Electric  company  at  Chicago. 

H.  W.  Buxton,  who  was  formerly  manager  of  the 
Southern  Bell  telephone  exchange  at  Augusta.  Ga., 
has  gone  to  Atlanta,  where  he  has  assumed  charge 
of  the  local  exchange,  succeeding  R.  L.  West,  pro- 
moted to  the  office  of  division  superintendent. 

James  R.  Chapman,  formerly  electrical  engineer 
of  the  Chicago  Union  Traction  company,  arrived  at 
Liverpool  on  the  White  Star  liner  Teutonic  on  March 
14th,  on  his  way  to  London  to  take  charge  of  the 
construction  work  on  the  electric  railways  controlled 
by  Charles  T.  Yerkes. 


ELECTRIC  LIGHTING. 

Buckingham   Palace,  in  England,  is  to  be  lighted 
electrically. 

A  bond    issue   of   $80,000    for    a   waterworks    and 


lighting  plant  is  contemplated  at  Glenwood  Springs, 
Colo. 

A  municipal  lighting  plant  is  proposed  at  Wheel- 
ing, W.  'Va. 

An  issue  of  $55,000  four  per  cent,  lighting  bonds  is 
under  consideration   at  Lincoln.   Neb. 

An  electric-light  plant  has  recently  been  installed 
at  Victoria,  in  the  I\'Iexican  state  of  Tamaulipas. 

The  Dewitt  Electric  Light  and  Power  company  of 
Des  Moines.  Iowa,  has  increased  its  capital  stock 
from  $3,000  to  $9,000. 

At  a  coming  municipal  election  at  New  Ulm,  Minn., 
the  question  of  issuing  $30,000  in  bonds,  for  building 
an   electric-light  plant,  will  be  voted  upon. 

The  municipal  lighting  plant  at  Little  Rock,  Ark., 
will  be  enlarged  and  improved,  contracts  to  the 
amount  of  $16,000  being  contemplated.  Information 
may  be  obtained  from  the  mayor  of  the  city. 


ELECTRIC  RAILWAYS. 

An  electric  railway  has  recently  been  completed 
between  Lerdo  and  Gomez  Palacio  in  the  Mexican 
state  of  Durango. 

The  directors  of  the  Cleveland  and  Eastern  sub- 
urban electric  line  are  planning  an  extension  of 
about  20  miles,  to   cost  $300,000. 

The  Cleveland  Southern  Electric  Railroad  com- 
pany has  been  incorporated,  with  $1,000,000  capi- 
tal, to  build  a  line  from  Cleveland  to  Wooster,  via 
Cleveland    and    Berea. 

The  Wheeling  (W.  Va.)  and  Elm  Grove  Railway 
company,  the  Suburban  Light,  Heat  and  Power  com- 
pany, the  Suburban  Railway  company,  the  Wheeling 
Park  association  and  the  Suburban  Light  and  Water 
company  have  consolidated  under  the  charter  of  the 
Wheeling  and  Elm  Grove  Railway  company.  Anton 
Reymann  will  be  the  president  of  the  consolidated 
company  and  one  of  the  chief  stockholders. 


AUTOMOBILES. 


The  Chicago  Tribune  recently  published  some  in- 
teresting figures  bearing  on  the  financial  results  of 
the  automobile  livery  business  in  different  cities. 
The  gross  business  of  the  Philadelphia  company  for 
1900  amounted  to  less  than  $50,000,  while  expenses 
leached  $64,000.  The  deficit  was  larger  than  for 
the  first  year.  The  New  York  company  showed  an 
operating  profit  of  $11,279  for  the  first  year.  In 
Boston  the  New  England  company  earned  in  the 
year  to  October  i,  1900,  about  $100,000,  while  ex- 
penses were  $200,000.  The  loss  of  the  Chicago  com- 
pany from  September  13,  1S99,  to  February  I,  1901, 
was  $128,778. 


PUBLICATIONS. 

An  article  entitled  "The  Pan-American  E.xposi- 
lion,"  written  by  VVilliam  i.  Buchanan,  director-gen- 
eral of  the  exposition,  and  first  appearing  in  Col- 
lier's Weekly,  has  been  reprinted  in  attractive  pam- 
phlet form  and  issued  by  order  of  the  board  of 
directors   of  the    exposition. 

Lundell  fan  motors  are  described  and  illustrated 
very  attractively  in  a  recent  catalogue  issued  by 
the  Sprague  Electric  company  of  New  York.  Desk, 
bracket,  column,  suspended,  ceiling  and  exhaust  fans 
for  both  direct  and  alternating  current  are  shown. 
Price-lists  and  code-word  indexes  add  to  the  value 
of  the  catalogue.  A  feature  is  a  picture  of  "The 
Real  North  Pole,"  indicating  that  a  Lundell  fan 
creates  the  intense  cold  at  that  point. 

A  neat  booklet  entitled  "About  a  Street-railway 
Company"  is  published  to  show  the  great  advantage 
of  the  use  of  Carton  lightning  arresters  in  electric- 
railway  work.  The  experience  of  a  Chicago  street- 
railway  company  is  cited.  It  is  a  curious  thing  about 
this  booklet  that  the  name  and  address  of  the  manu- 
facturer of  the  Carton  arrester  is  not  given  in  it  any- 
where. Perhaps  it  is  assumed  that  all  recipients, 
like  the  Western  Electrician,  know  that  this  apparatus 
is  made  by  the  Garton-Daniels  company  of  Keokuk, 
Iowa. 

"Whitney  Electrical  Instruments  of  Precision" 
are  described  in  the  1901  catalogue  of  Machado  & 
Roller,  general  sales  agents,  203  Broadway,  New 
York  city.  The  instruments  listed  include  volt- 
meters and  ammeters  of  different  ranges  and  styles 
for  both  direct  and  alternating  current,  galvanome- 
ters, wattmeters,  watch-pocket  instruments,  current 
and  potential  indicators  and  testing  sets.  The  firm 
has  made  a  new  departure  in  the  manufacture  of 
shunts  for  ammeters  of  over  100  amperes'  capacity, 
and  these  shunts  are  quoted,  together  with  series 
transformers    for    alternating-current    instruments. 

Bulletin  No.  2,  recently  issued  by  the  Kellogg 
Switchboard  and  Supply  company,  Chicago,  describ- 
ing some  of  its  switchboards  which  are  adapted  for 
small  and  medium-sized  exchanges,  has  been  issued. 
This  booklet  contains  about  24  pages ;  it  is  written  in 
an  interesting  manner  and  contains  much  valuable 
information  concerning  switchboards  and  switch- 
board parts,  including  about  20  excellent  halftone 
illustrations.  The  Kellogg  "express"  switchboard  for 
small  exchanges,  the  "universal"  switchboard  for 
medium-sized  exchanges  and  "desk  style"  boards  for 


branch  exchanges  in  factories  and  office  buildings 
are  described  in  detail.  Views  and  descriptions  are 
also  given  of  a  number  of  switchboard  parts,  such 
as  strip  of  jacks,  lamps,  rotary  and  drop  signals, 
combination  self-restoring  drops  and  jacks,  listening 
and  ringing  keys,  plugs  and  cords,  etc.  The  Kel- 
logg hook  switch,  though  properly  beloii,ging  to  the 
preceding  bulletin  on  "Telephones,"  was  not  fully 
described  at  that  time  and  is  also  included  here. 


POWER  TRANSMISSION. 

The  St.  Joseph  River  in  Indiana  is  to  furnish 
about  5,000  horsepower  for  the  town  of  South  Bend. 
A  dam  will  be  built  21  feet  in  height,  forming  a 
lake  about  nine  miles  long,  which  is  expected  to 
become  a  popular  summer  resort. 


TELEGRAPH. 


The  Western  Union  Telegraph  company  now  has 
a  direct  connection  between  Chicago  and  Portland, 
Ore.,  enabling  messages  to  be  sent  without  being 
repeated,  and  permitting  the  transmission  of  cable- 
grams and  New  York  telegrams  to  Portland  with 
only  one  relay. 

The  new  government  cable  to  be  laid  to  Alaska 
this  summer  will  employ  what  is  known  as  the  sine- 
wave  system,  patents  on  which  are  controlled  by  the 
Crehore-Squier  Intelligence  Transmission  company  of 
Cleveland,   Ohio. 


ELECTRICAL  SECURITIES. 

Directors  of  the  Westinghouse  Electric  and  Man- 
ufacturing company  have  voted  to  issue  $3,000,000 
par  value  of  the  recently  authorized  increase  of  capi- 
tal stock,  the  price,  terms  and  conditions  of  the  issue 
to  be  upon  the  recommendation  of  a  special  commit- 
tee, determined  at  the  regular  board  meeting  of 
March  27th. 


SOCIETIES  AND  SCHOOLS. 

A  new  building  has  been  contracted  for  at  Cornell 
University,  Ithaca,  N.  Y.,  to  be  devoted  to  the 
mechanical  engineering  department.  The  building  is 
the  gift  of  Hiram  W.  Sibley  of  Rochester,  N.  Y., 
and  will  cost  $75,000.  It  will  be  a  three-story,  stone, 
fireproof  structure,  and  will  be  devoted  to  museum 
and   lecture-room   purposes. 

At  a  regular  meeting  of  the  Chicago  Electrical 
association,  held  in  the  Monadnock  building  on  Fri- 
day, March  15th,  Arthur  Vaughan  Abbott,  chief  engi- 
neer of  the  Chicago  Telephone  company,  gave  an 
address  on  "Electrical  Conditions  in  Chicago."  The 
subject  dealt  largely  with  the  causes  of  and  remedies 
for  electrolysis  and  was  well  illustrated  with  lantern 
slides. 

The  committee  in  charge  of  the  conversazione  of 
the  American  Institute  of  Electrical  Engineers, 
which  is  to  be  held  on  April  12th,  at  Columbia  Uni- 
versity, New  York  city,  is  developing  the  plans 
vigorously,  and  a  number  of  novel  and  interesting 
exhibits  are  promised.  The  offer  will  be  both  sci- 
entific and  social  in  character.  Many  prominent  in- 
ventors and  leading  electrical  companies  are  ex- 
pected to  contribute  items  of  intrinsic  merit  to  the 
list  of  attractions.  Besides  the  members  of  the 
Institute  and  their  ladies,  invitations  will  be  ex- 
tended  to  a    select    list    of  guests. 

About  150  members  of  the  Northwestern  Alumni 
Association  of  the  Massachusetts  Institute  of  Tech- 
nology held  their  annual  banquet  at  the  University 
Club  in  Chicago  on  March  i6th.  I.  W.  Litchfield, 
president  of  the  association,  was  toastmaster,  and 
among  the  speakers  were  Henry  S.  Pritchett,  presi- 
dent of  the  Massachusetts  Institute  of  Technology, 
Lyman  J.  Gage,  secretary  of  the  treasury,  and  Dr. 
F.  W.  Gunsaulus.  President  Pritchett  spoke  on 
"The  Institute;  Its  Present  and  Future."  The  per- 
manent shield  which  represents  the  Massachusetts 
Institute  of  Technology  in  the  banquet  hall  of  the 
University  Club  was  electrically  illuminated,  and 
below  it  was  the  name  "Pritchett"  in  electric  lights. 
The  officers  for  the  ensuing  year  are :  President, 
I.  W.  Litchfield ;  vice-president,  E.  L.  Andrews :  sec- 
retary-treasurer, E.  M.,  Hagar;  executive  committee, 
A.  P.  Hall,  Van  Rensselaer  Lansingh  and  W.  G. 
Zimmermann. 


MISCELLANEOUS. 


The  British  naval  estimates  for  1901  provide  for 
five  submarine  boats  of  the  type  invented  by  Hol- 
land of  this  country.  The  boats  have  been  ordered 
primarily  for  the  purpose  of  testing  them  and  ascer- 
taining their  true  value  in  naval  warfare.  The 
boats  are  now  being  constructed  by  the  Vickers- 
Maxim  company  of  England,  which  has  bought  the 
sole  right  to  build  Holland  submarine  boats  out- 
side of  the  United  States.  It  is  expected  that  the 
first  boat  will  be  launched  in  May.  The  French 
Admiralty  also  announces  the  immediate  construc- 
tion of  three  submarine  boats,  to  be  followed  later 
by  20  more  of  the   same  type. 


TRADE  NEWS. 


The  Federal  Electric  company  of  Chicago  has  been 
incorporated,  with  a  capital  stock  of  $2,500,  to  do 
an  electrical  manufacturing  business.     The  incorpo- 
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rators  are    Henrv'    M.    Bates,    Evans  Holbrook   and 
Edward  Frey. 

The  Olds  Motor  Works  of  Detroit,  nothing  daunted 
b}'  its  recent  fire,  announces  that  it  is  now  prepared 
to  take  orders  for  automobiles  for  May  delivery. 
AU  automobile  drawings  and  patterns  were  saved, 
and  none  of  the  material  in  the  warehouses  was 
burned. 

The  dispute  over  taxes  on  its  plant  between  the 
Siemens  &  Halske  Electric  company  of  America 
and  the  assistant  tax  collector  of  the  town  of  Cic- 
ero. 111.,  in  which  the  plant  of  the  company  was  for- 
merly situated,  has  been  settled,  the  collector  having 
accepted  $3,800.  the  amount  tendered  by  the  com- 
pany. 

At  the  recent  annual  meeting  of  the  Cutler-Ham- 
mer ilanufacturing  company.  Milwaukee.  Wis.,  man- 
ufacturer of  electric  controlling  devices,  all  of  the 
officers  of  the  company  were  re-elected,  as  follows : 
President,  F.  R.  Bacon;  vice-president,  F.  L.  Pierce; 
general  manager,  H.  H.  Cutler;  secretary  and  treas- 
urer, J.   G.  Hickcox. 

Under  date  of  November  7,  igoo,  the  government 
of  Venezuela  has  made  a  provision  whereby  all  ap- 
paratus and  machinerj'  for  lighting  with  gas  and 
electricity  and  for  their  manufacture  carbide  of 
calcium,  carbons  for  electric  lighting,  carriages,  ac- 
cessories, and  materials  intended  exclusively  for 
railroads,  telegraphic  machinery  and  apparatus,  when 
permission  has  been  previously  obtained  from  the 
government,  shall  all  be  imported  free  of  any  duty. 
Telephonic  adjuncts  and  apparatus  and  covered 
wire  are  dutiable  at  25  centimes  of  a  bolivar  per 
kilogram,  or  4.8  cents. 

The  free-scholarship  offer  being  made  by  the 
.\merican  School  of  Correspondence  of  Boston. 
Mass.,  for  engineering  and  mechanical  drawing  is 
a  feature  which  is  attracting  attention.  Without 
leaving  home  or  losing  time  from  his  regular  work, 
the  student  pursues  a  thorough  course  of  study  under 
able  instructors.  Clear  and  concise  papers  on  the 
different  subjects  are  furnished  him  and  special  in- 


formation concerning  any  difficulties  that  may  arise 
in  the  course  is  also  supplied.  The  American  school 
has  the  advantage  of  being  situated  in.  the  industrial 
and  educational  center  of  New  England,  and  it  has 
among  its  instructors  men  who  are  regular  teachers 
in  several  of  the  technical  schools  of  Boston. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  says : 
"Now  is  the  season  to  buy  lightning  arresters,  and 
we  can  supply   them." 

The  Chicago,  St.  Paul  and  Missouri  Railway  com- 
pany has  placed  a  contract  for  36  bridges  with  the 
American  Bridge  company. 

J.  J.  Reidy  of  New  Haven,  Conn.,  states  that  he 
is  having  an  unusually  large  trade  in  Donnelly's 
improved  steel  climbers  for  linemen.  He  says  the 
Manhattan  Electrical  Supply  company  of  New  York 
city  has  sold  300  pairs  of  the  climbers  this  year  alone. 

The  Eldredge  Electric  Manufacturing  company. 
Springfield,  Mass.,  reports  a  greater  demand  for  its 
instruments  than  it  has  been  able  to  meet,  although 
running  over  time.  Its  pocket  instruments  are  es- 
pecially popular  among  electrical  men  and  auto- 
mobilists. 

The  Emerson  Electric  Manufacturing  company  of 
St.  Louis  announces  that  it  will  send  free  to  its 
customers  electrotypes  showing  its  various  types  of 
desk  and  ceiling  motors.  The  cuts  thus  supplied 
are  intended  for  the  use  of  the  dealer  in  advertising 
and  creating  a  demand  for  the  product. 

The  Marion  Electric  Light  company,  Marion. 
Ohio,  has  recently  installed  a  250-horsepower  engine 
in  its  plant.  The  engine  was  built  by  the  Ball  Engine 
company,  Erie,  Pa.,  which  company  is  also  installing 
a  500-horsepower,  self-oiling,  cross-compound  engine, 
direct-connected  to  two  150-kilowatt  generators  in 
the  Norfolk  navy  yard. 

The  American  Stone  Conduit  company  of  Chi- 
cago, reports  a  constantly  growing  business  and 
interest  in  its  product,  which  is  said  to  be  attracting 


considerable  attention.  The  company  has  a  large 
plant  at  Eighteenth  and  South  Lincoln  streets,  where 
it  manufactures  conduits  of  all  sizes  and  for  all 
|)urposes.  New  machinery  is  being  added  to  the 
company's  plant  which  will  materially  increase  its 
capacity. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia has  recently  closed  a  contract  with  the 
Tucker  Electrical  Construction  company  of  New 
York  for  the  installation  of  a  battery  of  Chloride 
accumulators  for  the  estate  of  Henry  Villard  at 
Dobbs  Ferry,  N.  Y.  The  battery  is  to  be  used  for 
residence  lighting,  and  consists  of  68  elements,  hav- 
ing a  capacity  at  the  normal  rating  of  280  ampere- 
hours,  and  will  be  operated  in  connection  with  two 
12^2-kilowatt  dynamos,  driven  by  two  20-horsepower 
gasoline    engines. 

Charles  H.  Besly  &  Co..  10  and  12  North  Canal 
street.  Chicago,  carry  a  complete  stock  of  the  Pecora 
machinery  paints,  which  have  been  on  the  market 
and  given  excellent  satisfaction  since  1862.  Flat-steel 
color  is  in  paste  form  for  engines,  tools  and  general 
machinery.  The  eggshell  gloss  enamel  finishing  paint 
for  engines,  tools  and  general  machinery  dries  hard 
in  30  minutes,  and  is  sold  only  in  liquid  form.  The 
Dresden  machine  enamel  imparts  a  rich,  glossy  ap- 
pearance for  radiators,  gas  engines,  etc.  Other  va- 
rieties of  fillers,  paints  and  cements  for  machinery 
are  included  in  the  stock.  A  sample  of  the  Pecora 
blow-hole  cement  is   sent  free. 

The  Star  Brass  Works  of  67-69  South  Canal  street. 
Chicago,  call  attention  to  their  whitewashing  and 
cold-water  paint-spray  machines,  with  the  advent  of 
spring.  Power-house  managers  are  told  that  the 
machines  reduce  labor,  save  time  and  money,  and  are 
unexcelled  for  durability,  economy  and  beauty  of 
work.  One  large  job  will  pay  for  the  machine,  it  is 
said.  The  Star  cold-water  fireproof  paint  is  a  min- 
eral and  chemical  coating  to  be  mixed  with  cold 
water  and  applied  to  woodwork  for  the  purpose  of 
diminishing  and  arresting  the  flames  in  case  of  fire. 
It  is  used  in  mills,  factories,  warehouses  and  other 
buildings  for  inside  work  only. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


669,501.  Supervisory  Signal  Apparatus  for  Tele- 
phone Switchboards.  Ore  A.  Bell.  New  York, 
N.  Y.,  assignor  to  the  Western  Electric  com- 
pany, Chicago,  111.  Application  filed  July  31, 
1899. 

TeleohoDc  lines  extending  from  sub-stations  (o  a  cen- 
tral office  are  united  by  a  pair  of  plugs  and  link  conductors. 
A  Eupervison"  relay  is  associated  with  the  pair  of  plugs. 
A  local  circuit  includes  a  subsidiary'  supervisory  signal 
controlled  bv  the  relay,  a  source  of  current,  and  is  con- 
trolled by  a  manually  operated  switch  key,  whereby  the 
subsidiary  signal  may  be  rendered  independent  of  the 
supervisory  relay. 

(69.5I/.  Binding  Post  for  Electrical  Connections. 
Alexander  Fischer,  New  York,  N.  Y.  Appli- 
cation   filed    February    19,    19CO. 

The  binding  post  has  a  longitudinal  opening  flaring  in- 
wardly, and  the  electrical  conductor  is  provided  with  a 
split  pin  adapted  to  be  inserted  and  expand  in  this 
opening. 

^0-SS^-  Electric  Switch.  Thomas  G.  Meinenia, 
Morton  Park,  111.,  assignor  to  Edward  W.  Ham- 
mer, Chicago,  111.  Application  filed  March  i, 
1900. 

A  movable  arm  provided  with  a  retracting  device  is  as- 
sociated with  an  electromagnet.  An  armature  movably 
moanted  in  proximity  to  the  poles  of  the  electromagnet  is 
adapted  to  be  attracted  thereby.  A  spring  part  connected 
with  the  armature  is  provided  with  an  engaging  end  to 
hold  the  arm  in  a  predetermined  position  while  the  arma- 
ture is  attracted  by  the  pole-pieces. 

669.543.  Electric  Gas  Igniter.  Oscar  von  Morstein, 
Berlin,  Germany.  Application  filed  December  8, 
1896. 

The  subject  of  this  patent  is  a  device  for  igniting  gas 
jets  from  a  distance  by  means  of  secondary  induction  cur- 
rents, consisting  of  a  piimary  bobbin  over  which  the  con- 
ducting wires  terminating  at  the  burners  are  wound  as 
induction  bobbins  and  of  a  vibrating  spring  interposed  in 
the  conductor  for  the  purpose  of  alternately  closing  and 
breaking  the  electric  circuit  during  the  time  of  its  oscilla- 
tions. The  spring  is  so  located  at  a  distance  from  the 
contact  piece  that  it  can  only  reach  the  latter  in  its  oscil- 
lations. 

669.544.  Apparatus  for  Party  Telephone  Lines. 
Frank  R.  llcBerty,  Downers  Grove,  111.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago, 111.    Application  filed  May  21,   189S. 

A  telephone  switch  is  adapted  to  open  a  normally 
closed  short-circuit  of  the  telephone,  and  to  short-circuit 
the  bell  while  the  telephone  Is  in  use.     (See  cat.) 

<^*69,545.  Apparatus  and  Circuit  for  Telephone 
Switchboards.  Frank  R.  McBertj'',  Evanston, 
111.,  assignor  to  the  Western  Electric  company, 
Chicago,  111.    Application  filed  June   12,   1899. 

In  a  switchboard  wherein  metallic  circuits  and  grounded 
lines  center,  the  wires  of  the  circuits  are  formed  into 
cables.  Open  mate  wires  for  the  grounded  lines  terminate 
in  the  spring-jacks  of  the  lines.  Link  conductors  for 
uniting  lines  contain  repeating  coils,  each  of  which  has 
four  windings  in  substantially  like  inductive  relation  to 
each  other,  one  terminal  of  each  of  the  windings  being 
grounded  and  the  other  terminal  being  associated  with 
the  link  conductor  to  be  brought  into  connection  with  one 
of  the  line  wires  or  mate  wires  of  the  line.  The  object 
sought  is  to  maioiaia  the  static  balance  of  metallic  circuits 
while  cross-talk  in  the  switchboard  is  prevented. 

669,546.     Portable  Electric  Lamp.     Morris  Newgold, 
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New   York,   N.    Y.     Application   filed    March   8, 
1900. 

An  enlongated  battery  casing  carries  a  lamp  at  one  end 
and  a  circuit-controller  therefor  at  the  opposite  end,  the 
circuit-controller  comprising  in  its  structure  ao  angularly 
bent  arm  pivotally  secured  to  the  end  of  the  casing,  at  or 
about  its  axis,  extending  along  its  side,  aod  adapted  to  be 
brought  into  electrical  connection  with  it. 

6Cg,S7Z-  Dynamo- electric  Machine.  Amos  R.  Bliss. 
Lowell,  Mass.,  assignor  to  the  New  England 
Motor  company  of  Massachusetts.  Application 
filed    June    25,    igoo. 

An  armature  support  is  slid  endwise  into  the  frame,  and 
has  three  or  more  projecting  members  to  engage  the  inner 
surface  of  the  frame  to  center  and  support  the  armature 
with  relation  to  the  frame. 

669,574.  D3'namo-electric  Machine.  Donald  M.  BHss. 
Lowell,  Mass..  assignor  to  the  New  England 
Motor  company  of  Massachusetts.  Application 
filed  February  19,  1900. 

The  frame  is  provided  with  an  internal  cylindrical  bear- 
ing surface.  Pole-pieces  are  secured  to  the  bearing  sur- 
face, aod  an  armature  frame  or  ciadle  contains  bearings 
for  the  armature  and  supporting  portions,  the  outer  sur- 
faces of  which  are  curved  to  conform  to  the  diameter  of  tbe 
inner  surface  of  the  frame.  The  fas.tening  devices  for  the 
pole-pieces  and  armature  frame  are  interchangeable.  The 
brush-holding  ring  has  a  supp  orting  flange  to  fit  tbe  inner 
surface  of  the  frame. 


NO.   669,544. 

669,575.  Dynamo-electric  Machine.  Donald  M.  Bliss, 
Lowell,  Mass.,  assignor  to  the  New  England 
Motor  company  of  Massachusetts.  Application 
filed  July  g.   igoo. 

The  pole-shoe  ring  or  support  has  connected  with  it  all 
the  pole-shoes  of  like  polarity,  whereby  the  pole-shoes  of 
like  polarity  are  magnetically  connected. 

669,577.  Casing  for  Electric  Motors.  Charles  A. 
Eck,  Newark,  N.  J.  Application  filed  October 
30,    igoo. 

A  detachable  but  stationary  end  piece  of  the  frame  is 
provided  with  one  or  more  apertures  and  terminates  in  a 
bushing  or  bearing,  and  a  movable  closing  member  ro- 
tates on  the  bushing  of  the  end  piece  and  is  provided  with 
a  corresponding  number  of  apertures  adapted  to  be 
brought  in  and  out  of  alinement  with  the  apertures  on  the 
stationary  member  by  the  movement  of  the  movable 
member. 

669,580.  Electric  Lamp.  Marshall  W.  Hanks,  Pitts- 
burg, Pa.,  assignor  to  George  Westinghouse. 
Pittsburg,    Pa.     Application   filed   June   7,    1900. 

The  device  contains  a  number  of  glowers  and  a  heater 
constructed  and  arranged  to  raise  their  temperature  to  the 
conducting  point.  A  controlling  glower  is  provided,  re- 
quiring either  a  higher  temperature  or  a  longer  period  of 
heating  to  render  it  conductive,  together  with  a  heater 
cut-out  having  its  actuating  member  connected  in  series 
with  the  controlling  glower.     (See  cut  on  next  page.) 


669.594.  Magazine  Ballast  for  Electric  Lamps. 
Henry  N.  Potter,  Pittsburg,  Pa.,  assignor  to 
George  Westinghouse.  Pittsburg,  Pa.  Applica- 
tion filed  June  4,   igoo. 

Three  or  more  ballast  conductors  are  located  within  a 
chamber  with_  means  for  electrically  and  mechanically 
connecting  their  inner  ends,  aod  means  outside  the  cham- 
ber for  connecting  any  two  of  the  conductors  io  the  glower 
circuit. 

669.595.  Electrical  Controller.  Charles  R.  Reynolds. 
Hartford,  Conn.,  assignor  to  Henry  J.  Coggswell 
and  Halsey  B.  Philbrick,  Hartford.  Conn.  Ap- 
plication filed   March  2,   igco. 

Curved  contact  plates  of  different  lengths  are  fixed  flat- 
wise to  an  insulating  base  on  the  arcs  of  different  con- 
centric circles.  A  rotatable  arbor  is  mounted  concentrically 
with  the  fixed  contacts  and  carries  arms  Contact  fingers 
are  borne  by  the  arms,  those  on  some  of  the  arms  being 
electrically  connected,  while  those  on  each  of  the  other 
arms  are  insulated  from  each  other. 

66g,6io.  Making  Glowers  for  Electric  Lamps.  Alex- 
ander J.  Wurts  and  Marshall  W.  Hanks,  Pitts- 
burg, Pa.,  assignors  to  George  Westinghouse, 
Pittsburg,  Pa.  Application  filed  June  7,  1900. 
The  process  described  consists  in  forming  a  blank  of 
ihe  proper  length  for  two  glowers,  attaching  a  terminal 
wire  permanently  to  each  end  of  the  blank,  passing  cur- 
rent through  the  blank  to  shrink  it,  bisecting  the  blank 
and  attaching  a  terminal  wire  to  each  end  thus  formed. 

669,613.  Dynamo-electric  Machine  or  Electric  Mo- 
tor. Norman  C  Bassett.  Lynn,  Mass..  assignor 
to  the  General  Electric  company  of  New  York. 
Application   filed  January   iS,    igoo. 

The  casing  for  the  field  magnet  and  armature  is  formed 
of  a  single  casting,  having  an  opening  at  tbe  top  for  the 
introduction  of  the  field  magnet  and  a  removable  cover 
for  the  opening,  an  opening  at  one  end  for  the  introduc- 
tion of  the  armature,  a  lateral  extension  of  ihe  casting  at 
the  other  end  forming  an  enclosure  for  the  commutator 
and  band-holes  in  the  casting  to  permit  access  to  tbe  com- 
mutator. 

669,620.  Electric  Warp  Stop  Motion  for  Looms. 
John  A.  Clark.  Worcester,  Mass.,  assignor  to 
Crompton  &  Knowles  Loom  Works,  Worcester, 
Mass.     Application  filed  December  20.  igoo. 

The  movement  of  the  shipper  lever  to  start  the  loom 
renders  effective  the  electric  warp  stop-motion  to  stop  the 
loom.  A  device  adapted  to  be  moved  out  of  engagement 
with  the  shipper  lever  prevents  the  operation  of  the  elec- 
tric warp  stop-motion  to  stop  the  loom,  and  when  moved 
into  engagement  with  the  shipper  lever  permits  tbe  opera- 
tion of  the  stop-motion. 

669,644.  Signal  or  Alarm.  Paul  M.  Jerrard,  Johan- 
nesburg, South  African  Repubhc.  Application 
filed   October   5,    1900. 

An  hermetically  closed  casing  is  fitted  with  a  flexible 
portion.  A  rod  has  one  end  rigidly  connected  to  the  edge 
of  the  signal  bell,  and  the  other  end  passed  airtight 
through  the  flexible  portion  of  the  casing.  A  hammer 
within  tbe  casing  is  placed  in  proximity  to  the  end  of  the 
rod  and  is  electrically  operated. 

669,662.  Multiphase  Transformer.  Edwin  W.  Rice. 
Jr.,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed    Decembei    14,    iSgS. 

A  three-phase  transformer  has  its  secondary  windings 
subdivided  so  as  to  obtain  more  than  one  ratio  of  trans- 
formation, the  number  of  connections  with  the  secondary 
windings  being  less  than  three  times  the  number  of  ratios 
of  transformation  obtainable. 
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669,670.  Electrical  Measuring  Instrument.  Elihu 
Thomson.  Swampscott,  Mass.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  June  25.  1900. 

A  compound  magnetic  field  is  formed  by  two  magnets 
set  at  ao  acute  anEle,  the  poles  beicR  relatively  reversed 
with  respect  to  the  movable  element.  A  measuring  coil 
secured  to  the  moviog  element  is  pivoted  in  eccentric  re- 
lation within  the  fields,  the  moviog  element  being  nor- 
mally under  tension.  The  scale  plate  has  its  minimum 
indication  a  determinate  range  above  unity  corresponding 
to  the  tension  of  the  movable  element.    (See  cut.) 

:'i69,69i.  Insulator  for  Electric  Wires.  Morion  Har- 
loe,  Hawley.  Pa.,  assignor  of  one-half  to  Wilton 
S.  Bloes,  Pcckvillc,  Pa.  Application  filed  Sep- 
tember 19,  1900. 

The  insulator  has  a  body  portion  with  means  for  mount- 
ing it  10  swing,  the  body  portion  having  located  upon  it  a 
stnd  capped  with  an  overhaoging  flange.  A  circuitous 
groove  winds  between  the  capped  stud  and  the  oppositely 
directed  projections,  into  which  the  wire  to  be  insulated 
is  bent  and  retained  by  the  projections  and  capped  stud. 
An  upwardly  cut  groove  extends  around  the  boay  portion, 
forming  a  petticoat. 

(.69.706.  Electric  Switch.  Willard  F.  Richards, 
Buffalo.  N.  Y.,  assignor  to  Charles  M.  Gould, 
New  York,  N.  Y.  Application  filed  November 
20,   1899. 

A  switch  blade  is  pivoted  on  the  base,  and  contacts  are 
arranged  on  the  base  around  the  pivot  of  the  blade.  A 
segment  secured  to  the  base  concentric  with  the  pivot  is 
provided  with  notches  in  its  edge  and  with  marks  on  its 
front  side  conesponding  lo  the  position  of  the  contacts. 
A  handle  connected  with  the  switch  blade  is  arranged  in 
the  rear  of  the  segment,  and  a  spring-bolt  in  the  handle 
is  provided  at  its  end  with  a  catch  which  engages  with 
the  notches  in  the  edge  of  the  segment  and  with  a  pointer 
which  traverses  the  marks  on  the  front  side  of  the 
segment. 

669.707.  Telephone-exchange  System.  Charles  E. 
Scribncr,  Chicago,  111.,  assignor  lo  the  Western 


and  afterward  brings  the  finger  contacts  into  engagement 
with  the  drum  contacts  at  another  point, 

669.759.  Electric  Motor.  Charles  Milde,  Paris, 
France,  assignor  to  Ste.  Ch.  Milde  Fils  et  Cie., 
Paris,  France.  Application  filed  August  22,  igoo. 

This  motor  comprises  two  armatures  keyed  on  separate 
shafts  which  are  in  line  with  each  other,  and  eight  exciting 
coils  arranged  four  on  each  side  of  the  central  bearing  for 
the  two  shafts,  four  such  coils  being  identical  and  shunt 
wound  while  the  other  four  are  identical  and  series  wound, 
the  arrangement  being  such  that  a  shunt  coil  faces  and 
has  on  each  side  of  it  a  series  coil,  while  diametrically 
opposite  to  it  is  another  shunt  coil. 

669,792.  Combined  Telephone  and  Alarm  System. 
Angus  S.  Hibbard,  Chicago,  111.  Application 
filed  July  7,   1900. 

The  subscriber's  station  is  provided  with  a  telephone 
switch-hook  to  close  a  branch  between  the  sides  of  the 
telephone  line  upon  the  removal  of  the  receiver.  A  signal 
al  the  exchange  is  operated  from  the  subscriber's  station, 
the  operating  means  serving  to  open  the  branch  associated 
with  the  telephone  switch-hook  to  prevent  this  branch  from 
being  closed  upon  the  removal  of  the  receiver.  The  alarm- 
operating  means  may  thus  act  over  the  telephone  line 
independently  of  the  position  of  the  switch-hook.  (See 
cut.) 

669,800.  Telephone  -  receiver  Holder.  George  S. 
Meyer,  Newburg,  N.  Y.  Application  filed  De- 
cember 8,   1900. 

A  bar  has  a  loop  portion  between  its  ends  for  engaging 
over  a  transmitter  arm.  A  hook  at  one  end  engages 
around  the  under  side  of  the  arm,  and  receiver-holder 
loops  are  provided  at  the  opposite  ends  of  the  bar. 

6C9.802.  Electrical  Device  for  Converting  Alternat- 
ing Currents.  Albert  Nodon,  Paris.  France. 
Application  filed  September  6,  1900. 

This  is  a  device  for  ccnverting  alternating  into  con- 
linuous  currents.  An  electrolyte  formed  of  a  solution  of 
phosphoric  acid  with  an  addition  of  ammonia  surrounds 
two  electrodes,  one  formed  of  graphite  or  plumbago,  the 
other  composed  of  an  alloy  of  zinc  and  aluminum. 


them.  A  service  meter  or  register  is  placed  in  one  of  the 
severed  conductors,  with  a  call  bell  in  a  shunt.  A  linking 
plug  circuit  having  a  common  source  of  current  supply  in 
a  bridge  between  its  conductors  connects  two  sub-station 
circuits.  An  electromagnet  in  one  division  of  the  plug 
circuit  has  an  armature  adapted  to  complete  a  circuit  in- 
cluding a  second  source  of  current  supply,  with  the  second 
division  of  the  plug  circuit. 

669,901.  System  of  Central  Current  Supply  for  Pri- 
vate-line Telephone  Circuits.  Malcolm  C.  Rorty, 
Dcdham,  Mass.,  assignor  to  the  American  Bell 
Telephone  company,  Boston,  Mass.  Application 
filed   October   4,    1900. 

An  electromagnetic  circuit  chamber  has  its  actuating 
magnet  in  a  local  circuit  open  normally  while  a  switch  at 
one  station  is  in  position  to  close  the  main  circuit,  A 
source  of  steady  current  and  a  source  of  alternating  or 
ringing  current  are  adapted  for  alternative  connection 
with  the  main  circuit  by  means  of  a  circuit  changer,  the 
former  when  the  local  circuit  of  the  actuating  magnet  is 
open  and  the  latter  when  it  is  closed.  The  opening  of  the 
switch  transiently  closes  the  local  circuit  of  the  actuating 
magnet  and  then  reopens  it,  the  sources  of  current,  cir- 
cuit changer,  and  means  for  operating  the  same  being  all 
located  at  another  station.  The  main  circuit  connection 
may  be  transferred  from  the  source  of  steady  current  to 
the  source  of  ringing  current  for  a  brief  period  of  time  to 
operate  the  bell  at  one  station  whenever  the  switch  at 
the  second  station  after  having  been  in  its  circuit-closing 
position  is  moved  to  its  circuit-opening  position. 

669,926.  Process  of  Electrolytical  Extraction  of 
Metals.  Carl  Hoepfner.  Frankfort-on-lhe-Main, 
Germany.     Application  filed  September  27,  1899. 

This  patent  covers  a  process  which  consists  in  placing  a 
soluble  metallic  anode  other  than  iron  or  zinc  in  a  solu- 
tion of  a  salt  capable  of  dissolving  it,  placing  a  suitable 
cathode  in  a  second  solution  containing  a  metal  other 
than  that  contained  in  the  anode,  interposing  a  third  solu- 
tion between  the  two  first  mentioned,  separating  the 
solutions  by  means  of  suitable  diaphragms,  passing  a  cur- 
rent, thereby  bringing  the  anode  metal  into  solution  and 
depositing  the  cathode  metal,  precipitating  the  anode 
metal  from  the  anode  solution,  enriching  ii  in  the  cathode 
metal  and  conveying  the  resulting  solution  to  the  cathode 
compartment. 


NO.    669,580. 


NO.    669,670. 


Electric  company,  Chicago,  111.     Application  filed 
November  12.  1894. 

A  switch  at  the  sub-staiion  opens  the  line  during  the  use 
of  the  telephone.  An  annuijciator  has  an  indicator  and 
two  electromagnets  each  adapted  to  prevent  the  display 
of  the  indicator,  oi  e  of  the  magnets  being  included  to- 
gether with  a  source  of  signaling  current  in  the  telephone 
line,  and  a  normally  open  local  circuit  including  the  other 
magnet  of  the  annunciator.  Switch  contacts  close  the 
local  circuit  at  any  spring-jack  when  connection  is  made 
therewith. 

669.708.  Apparatus  for  Telephone  Switchboards. 
Charles  E.  Scribncr,  Chicago,  111.,  assignor  to 
the  Western  Electric  company,  Chicago,  111.  Ap- 
plication  filed    February   28,    1895. 

An  electric  circuit  divided  into  two  parallel  branches 
includes  a  source  of  current  and  a  resistance  coil,  and 
each  branch  includes  a  signal  lamp.  A  telephone  line  is 
associated  with  the  lamp  in  one  branch.  Switch  contacts, 
closed  in  making  connection  with  the  line,  complete  the 
other  branch,  and  other  switch  contacts  controlled  from 
the  sub-station  of  the  line  close  the  first-mentioned  branch. 
(See  cut.) 

669.709.  Supervisory  Signal  for  Telephone  Switch- 
boards. Charles  E.  Scribncr,  Chicago,  111.,  as- 
signor lo  the  Western  Electric  company,  Chi- 
cago, 111.     Application  filed  November  25,  1S95. 

Two  telephone  lines  are  united  through  a  plug  circuit  in 
a  telephone  switchboard,  and  each  is  provided  with  a 
switch  at  its  sub-station  controlled  in  the  use  of  the  tele- 
phone for  interrupting  the  line  during  the  disuse  of  the 
telephone.  Two  signaling  instruments  in  different 
bridges  of  the  line  circuit  include  a  source  or  sources  of 
current,  and  a  key  in  the  plug  circuit  breaks  the  circuit 
intermediate  of  the  two  bridges  containing  the  signals. 

669.710.  Telephone  Circuit.  Charles  E.  Scribncr. 
Chicago,  111.,  assignor  to  the  Western  Electric 
company.  Chicago,  111.  Application  filed  No- 
vember   13,    1897.     Renewed    September  4,    1900. 

In  a  centralized-battery  telephone  system,  a  main  tele- 
phone circuit  and  a  source  of  transmitter-current  supply 
are  included.  A  telephone  transmitter,  an  induction  coil 
and  a  condenser  are  placed  at  a  sub-station,  the  transmitter 
and  the  condenser  being  in  parallel  branches  of  the  main 
circuit.  The  primary  winding  of  the  induction  coil  is  in 
one  of  the  branches,  and  the  secondary  in  the  main  cir- 
cuit in  series  with  the  parallel  branches  thereof. 

6119,752.  Electrolytic  Apparatus.  Paul  W.  Knauf. 
Philadelphia,  Pa.,  assignor  to  the  Electrical  Lead 
Reduction  company.  Philadelphia,  Pa.  Appli- 
cation   filed   July    17,    1900. 

Each  of  a  series  of  superposed  metallic  receptacles  has 
its  lower  portion  of  less  diameter  than  the  upper  edge,  and 
an  exterior  peripheral  seal  arranged  below,  out  conform- 
ing throughout  its  whole  extent  with  the  upper  edge.  The 
receptacles  are  respectively  provided  with  external  gas- 
escape  orifices  adjacent  to  the  seat,  whereby  a  series  of 
wholly  isolated  chambers  having  individual  escape  orifices 
is  formed. 

669.7=15.  Controller.  Carl  F.  Tundcbcrg.  Hartford, 
Conn.     Application   filed  July    17,    igoo. 

The  controller  drum  has  drum  contacts,  and  a  finger  bar 
having  finger  contacts  is  provided.  A  quick  make-and- 
break  device  first  raises  the  finger  contacts  from  the 
drum  contacts  at  one  point  in  the  periphery  of  the  drum 


NO.    669,708. 


669,803.  Dynamo.  Charles  A.  Parsons  and  George 
G.  Stoney,  Newcastle-upon-Tyne,  England.  Ap- 
plication filed  December  15,  igoo. 

The  subject  of  this  patent  is  an  automatic  brush-shifting 
apparatus  consisting  of  a  device  actuated  by  steam  pres- 
sure and  connected  to  the  dynamo  brushes,  having  a 
movement  directly  proportional  to  the  load  on  the  dynamo. 
An  engine  drives  the  dynamo,  and  a  steam-supply  connec- 
tion to  the  device  leads  from  a  point  where  the  steam 
pressure  used  to  drive  the  engine  varies  with  the  load  on 
the  dynamo. 

669,823.  Electric-lamp  Controller  and  Rheostat. 
Andrew  H.  Dreijer,  Brooklyn,  N.  Y.  Applica- 
tion  filed   April   23,    ic;oo. 

A  resistance  is  contained  in  a  cavity  in  the  socket,  and 
contact  pins  are  so  arranged  as  to  allow  a  variable 
amount  of  the  resistance  to  be  placed  in  circuit. 

669,832.  Combined  Telephone  and  Fire-alarm  Ap- 
paratus. Angus  S.  Hibbard,  Chicago,  111.  Ap- 
plication  filed  July  7,   igoo. 

A  device  responsive  to  fire  is  placed  at  the  subscriber's 
station  for  propagating  signals  over  the  telephone  line. 
A  line  indicator  for  the  telephone  line  is  operated  by  ihe 
responsive  device,  as  is  also  a  pilot  indicator.  Fire-alarm 
apparatus  at  a  fire-alarm  station  is  included  in  a  suitable 
circuit,  and  means  interposed  between  the  fire-alarm 
circuit  and  the  circuit  of  the  pilot  indicator,  whereby  the 
signals  may  be  propagated  t  j  the  fire-alarm  station. 

669,834.  Primary  Battery.  Charles  A.  Hussey,  New 
York,   N.  Y.     Application  filed  July  24,   igoo. 

A  tubular  carbon  in  a  jar  is  provided  with  an  exterior 
flange,  a  funnel-shaped  upper  part  and  an  interior  flange  at 
its  lower  end.  A  porous  cylinder  provided  with  an  exterior 
flange  at  its  lower  part  rests  on  tbe  interior  flange  of  the 
carbon.  A  zinc  is  supported  in  the  cylinder,  and  an  excit- 
ing solution  is  placed  in  the  jar.  An  oxidizing  salt  is  con- 
tained in  tbe  space  between  the  carbon  and  the  porous 
cylinder. 

669,850.  System  of  Electric  Propulsion.  Richard 
B.  Pai'nton,  Williamsport,  Pa.  Application  filed 
April    II,    i8go.     Renewed  December  20,   1900. 

Each  driving  axle  carries  a  convertible  dynamo-electric 
machine.  A  set  of  storage  cells  is  provided  for  each  ma- 
chine, and  a  switchboard  has  independent  wire  con- 
nections with  the  individual  machines  and  tbe  storage 
batteries. 

669,875.  Coin-controlled  Telephone.  Julio  E.  Cor- 
dovez,  Panama,  Colombia.  Application  filed 
August  16,  igoo. 

A  support  for  the  receiver  automatically  changes  its 
position  accordingly  as  the  receiver  rests  upon  it  or  not. 
A  circuit  is  closed  by  the  movement  of  a  movable  coin 
support,  and  a  movable  coin  retainer  operatively  con- 
nected with  tbe  receiver  support  keeps  tbe  coin  upon  the 
coin  support,  but  releases  it  when  the  receiver  is  put 
back  on  its  support. 

669,goo.  Telephone  Service  Meter  and  Circuit.  Da- 
vid S.  Hulfish,  Chicago,  111.,  assignor  to  the 
American  Bell  Telephone  company,  Boston, 
Mass.     Application  filed  December  18,  igoo. 

Several  sub-station  circuits  are  provided  with  telephones 
in    normally    open     branches     and    switches    for    closing: 


NO.    669,792. 

669,940.  Rectifier  for  Electric  Currents.  Franklin 
M.  Gilbert,  St.  Paul,  Minn.,  and  George  K. 
Wheeler,  Topeka,  Kan.,  assignors  to  the  Electric 
Axle  Light  and  Power  company.  New  York, 
N.  Y.     Application  filed  December  17,  i8g8. 

The  current  rectifier  consists  of  a  double  solenoid,  with 
a  core  movable  in  axial  and  opposite  directions  oy  mag- 
netic action.  Two  sets  of  contacts  are  mounted  on  and 
carried  by  the  core,  and  two  sets  of  terminals  are  con- 
nected to  the  dynamo  and  a  translating  device  in  prox- 
imity and  in  the  path  of  the  two  sets  of  contacts.  A  relay 
is  electrically  connected  with  the  dynamo,  a  storage  bat- 
tery and  the  double  solenoid,  and  has  an  oscillatory  arma- 
ture for  engaging  some  of  the  electrical  connections  of 
the  double  solenoid. 

669,g4i.  Electric  Switch.  Franklin  M.  Gilbert,  St. 
Paul,  Minn.,  and  George  K.  Wheeler,  Topeka, 
Kan.,  assignors  to  the  Electric  Axle  Light  and 
Power  company.  New  York,  N.  Y.  Application 
filed  December  17,  iSgS. 

A  potential  switch  consists  of  a  relay  connected  to  the 
dynamo,  a  solenoid  magnet  whose  winding  is  also  con- 
necied  with  the  dynamo,  an  armature  for  the  relay  for  in- 
cluding or  excluding  the  winding  of  the  solenoid  magnet, 
and  a  pair  of  electric  contacts  at  or  near  each  end  of  the 
solenoid  electrically  connected  with  a  storage  battery  and 
the  dynamo,  opened  or  closed  by  the  core  of  the   solenoid. 

669,942.  System  for  Generating  and  Distributing 
Electric  Currents.  Franklin  M.  Gilbert,  St. 
Paul,  Minn.,  and  George  K.  W^heeler,  Topeka, 
Kan.,  assignors  to  the  Electric  Axle  Light  and 
Ppwer  company.  New  York,  N.  Y.  Application 
filed    December    17,    i8gS. 

An  electric  circuit  contains  translating  devices,  a  pole 
changer,  a  dynamo,  a  storage  battery,  a  dynamo  circuit 
controller  interposed  between  the  pole  changer  and  the 
electric  circuit,  an  energizing  winding  in  shunt  connection 
with  the  dynamo  and  battery,  a  second  winding  in  shunt 
10  the  dynamo  terminals,  a  resistance  forming  part  of  the 
circuit,  and  contact  terminals  within  ihe  path  of  the  cir- 
cuit controllers  to  actuate  simultaneously  the  dynamo  and  . 
the  resistance. 

669.944.  Telephone.  Albion  P.  Merrill  and  Jenny 
W.  Hays,  San  Francisco,  Cal.  Application  filed 
January    10,    igoo. 

The  transmitter  is  provided  with  a  mouthpiece  having 
an  inner  parabolic  surface  increasing  in  diameter  from 
the  inner  small  end  to  the  outer  large  end,  and  so  situated 
relatively  to  the  transmitter  diaphragm  as  to  focus  the 
sounds  received  by  the  mouthpiece  at  tbe  center  of  the 
diaphragm. 

669,968.  Induction  Coil.  Leonidas  G.  Wnolley,  Ken- 
ton,   Ohio.     Application  filed  July  18,   1900. 

In  this  apparatus  designed  for  electrolherapeuttc  use  the 
electrodes  are  supported  upon  a  lever,  and  the  vibrator  is 
automatically  set  in  motion. 

Design, 

34.211.  Insulating  Support  for  Electric  Conductors. 
Lewis  B.  Stillwell,  Niagara  Falls,  N.  Y.  Appli- 
cation filed  December  18,  1900.  Term  of  patent, 
14  years. 
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New  Railway  Power  Plant  at  Basel, 
Switzerland. 

By  Frank  C.  Perkins. 

Some  of  the  details  of  construction  and  equip- 
ment of  the  modern  Swiss  railway  power  plant  re- 
cently installed  at  Basel  are  of  interest.  The  new 
building,  consisting  of  engine  house  and  boiler  house, 
has  a  total  floor  surface  of  S46  square  meters,  of 
which  the  engine  and  generator  room  requires  330.3 
square  meters,  the  switchboard  room  62.2  square 
meters  and  the  boiler  room  371-9  square  meters. 
The  chimney  foundation  covers  16.2  square  meters. 
Plan  and  sectional  drawings  are  shown  in  Figs. 
2  and  3  on  the  next  page. 

The  boiler  house  is  equipped  with  three  Cornwall 
boilers  of  Siemens-lMartin  iron.  Each  boiler  has 
two  ilorrison  corrugated  fire  tubes  from  850  to 
950  millimeters  in  diameter.  The  total  length  of 
the  boilers  is  8.7  meters,  while  the  water-heating 
surface  is  95  square  meters.  The  diameter  of  the 
boilers  is  2.2  meters  and  the  working  pressure  is 
10  atmospheres,  while  the  boilers  are  carefully 
tested  beyond  15  atmospheres. 

At  the  right  of  the  three  boilers  space  is  reserved 
for  an  additional  b  o  i  1  e  1 
when  the  necessity  arises, 
as  indicated  in  Fig.  2.  The 
feed  water  is  supplied  by  a 
Worthington  feed  pump, 
with  a  stroke  of  127  milli- 
meters, and  steam  cylinders 
and  pump  cylinders,  respect- 
ively, 133  millimeters  and 
89  millimeters  in  diameter. 
At  the  left  of  the  boiler 
plant,  next  to  the  chimney, 
is  installed  a  Green  fuel 
economizer  which  has  192 
tubes  and  is  electrically  op- 
erated. The  chimney  has  a 
total  height  of  40  meters 
and  a  diameter  at  the  top 
of  i.S  meters. 

The   engine  room  has   at 
present,    including    the    old 
and  new  equipment,  a  total 
capacity     of     1,500     horse- 
power, and  the  general  ar- 
rangement may  be  noted  by 
reference  to  Figs,  i,  2  and 
3.    The  two  steam  engines 
in  the  foreground   (Fig.  i) 
are    horizontal    compound 
engines,   with   Sulzer   valve 
gear.     They  are  of  the  tan- 
dem-compound    type,     the 
stroke  measuring  1,200  mil- 
limeters and  the  high-pres- 
sure and  low-pressure  cylinders  measuring  420  milli- 
meters and  700  millimeters  in  diameter,  respectively. 
The   speed   of  these  engines  is   100  revolutions  per 
minute   and   the   normal   capacity  at   a   pressure   of 
nine  atmospheres  is  500  horsepower,  while  the  maxi- 
mum capacity  is  600  horsepower.     The   engine   fly- 
wheel has  a  diameter  of  5.3  meters  and  has  a  weight 
of   23,500   kilograms,    holding   the   speed   very   uni- 
form, in  spite  of  the  great  variation  of  load  on  the 
street-railway    circuits.     One    lo-ton    and    two    five- 
ton  cranes  are  installed  in  the  engine  room. 

In  Fig.  4  is  shown  one  of  the  direct-current,  di- 
rectly connected  generators,  built  at  the  Oerlikon 
works.  These  generators  were  required  to  supply 
77.8  kilowatts,  206  kilowatts,  347  kilowatts  and  510 
kilowatts  when  furnished  with  power  by  engines 
of  120  horsepower,  300  horsepower,  500  horsepower 
and  750  horsepo^ver,  respectively,  the  voltage  re- 
maining constant  at  all  loads  at  550  volts  and  the 
speed  remaining  constant  at  100  revolutions  per 
minute  for  all  loads  except  the  maximmn,  when 
the  speed  may  drop  to  96  revolutions  per  minute. 
The  347-kilowatt  generators  are  required  to  run  at 
the  normal  full  load  for  18  hours  without  the  tem- 
perature rising  above  35  degrees  C.  They  are  also 
expected  to  stand  a  maximum  load  of  520  kilowatts 
for  two  hours  and  a  temporary  overload  of  675 
kilowatts  without  injury.  The  mechanical  construc- 
tion of  the  generators  is  required  to  be  such  that 
it  -will  stand  a  speed  double  the  normal,  and  po- 
tentials up  to  2,000  volts.  The  terminal  pressure 
is  constant  with  constant  engine  speed  and  may  be 


varied  by  the  excitation  rheostat  from  550  up  to 
588  volts;  also  down  to  512  volts.  With  a  variable 
load,  from  250  horsepower  to  500  horsepower,  the 
engines  are  required  to  hold  the  speed  constant 
within  three  per  cent.,  and  the  voltage  variation 
is  not  to  exceed  12  per  cent.  The  machines  are 
purely  shunt-wound  generators  and  run  in  parallel 
with  the  smaller  machines  of  the  old  installation. 
The  armature  has  a  total  diameter  of  2,500  milli- 
meters, with  an  active  width  of  iron  core  of  370 
millimeters.  The  machine  has  12  poles  and  a  nor- 
mal speed  of  100  revolutions  per  minute.  In  each 
of  the  663  grooves  there  are  two  copper  conduct- 
ors, 3.5  by  12  millimeters.  The  commutator  has  a 
diameter  of  1,800  millimeters  and  an  active  width 
of  150  millimeters.  There  are  663  segments,  and 
the  collector  brushes  consist  of  12  sets  of  six  car- 
bons  each. 

The  weight  of  the  field-magnet  steel  is  9,200 
kilograms,  while  the  field  copper  weighs  1,500  kilo- 
grams. The  armature  core  has  a  total  weight  of 
4.700  kilograms  and  the  armature  copper  600  kilo- 
grams, while  the  copper  segments  of  the  commutator 
have  a  total  weight  of  400  kilograms,  the  entire  arma- 
ture weighing  about   II   tons. 


Pan-American  Exposition  Notes. 

In  all  about  350  men  are  now  engaged  on  the 
electrical  work  of  the  Pan-American  Exposition,  and 
every  part  of  It  is  being  rushed  with  all  the  energy 
and  vigor  that  can  be  applied  by  this  small  army 
of  workers.  The  Agricultural  building  is  the  latest 
to  be  illuminated,  and  the  effect  was  all  that  could 
be  wished  for.  It  is  expected  that  the  Electricity 
building  will  be  seen  under  full  glow  in  a  few  days, 
and  there  Is  little  doubt  that  the  display  will  be  one 
of  brilliancy  and  splendor. 


Henry  Rustin,  chief  of  the  mechanical  and  elec- 
trical bureau,  is  proving  his  great  value  as  the  head 
of  this  bureau  by  making  rapid  headway  with  all 
features  that  come  under  his  supervision.  His  ex- 
perience in  exposition  work  stands  him  in  good 
stead,  and  he  surmounts  apparent  obstacles  with  ease. 
Down  in  the  North  Bay  the  electric-fountain  Island 
has  been  built  while  the  bay  was  frozen  over,  thus 
enabling  the  men  to  carry  the  material  used  In  its 
construction  over  the  ice  to .  the  spot  where  the 
Island  Is  located  in  the  center  of  the  bay.  With  the 
bursting  forth  of  the  bright  spring  sun,  the  ice  is 
rotted  to  a  considerable  extent,  and  this  makes  some 
of  the  people  wonder  how 
the  lO-ton  pumps  are  to  be 
taken  across  to  the  island. 
Scows  necessary  for  float- 
ing such  heavy  bodies  are 
not  found  in  park  lakes,  as 
a  usual  thing,  and  the 
North  Bay  is  no  exception. 
Still,  the  problem  will  be 
solved. 


A  flag  floats  from  the 
apex  of  the  electric  tower, 
and  scaffolding  is  all  about 
where  the  Goddess  of  Light 
is  to  hold  sway  with  undis- 
puted right.  The  goddess 
has  deserted  her  staff  exist- 
ence and  is  to  appear  in 
zinc,  a  material  that  will 
give  her  greater  strength, 
combined  with  a  fairy-like 
lightness,  that  will  make  her 
placing  all  the  more  easy. 
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The  field-magnet  resistance  of  this  generator  is 
38  ohms,  while  the  armature  resistance  Is  .02  ohm. 
The  efficiency  of  the  dynamo  at  loads  from  350 
kilowatts  to  soo  kilowatts  is  94  per  cent.,  while  the 
temperature  elevation  does  not  exceed  25  degrees  C. 
with  normal  load  working  12  bourse  consecu- 
tively. 

Figs.  5,  6,  7  and  8  show  the  connections,  instru- 
ments, switches  and  circuit-breakers  Installed  in 
the  switchboard  room.  The  diagram  (Fig.  5)  shows 
the  16  feeder  conductors  on  either  side,  with  six 
return  cables,  with  ammeters,  and  circuit-breakers 
for  each  feeder  circuit.  It  also  shows  the  connec- 
tions to  the  six  generators,  with  their  main  switches, 
voltmeters,  ammeters,  rheostats  and  field  connections. 
As  will  be  seen  by  Figs.  6  and  7  (page  218) ,  the  gen- 
erator measuring  Instruments,  switches  and  regu- 
lators are  mounted  on  upright  Iron  posts,  the 
switches  being  controlled  by  levers,  while  the  rheo- 
stats are  operated  by  hand  wheels,  located  near  the 
posts.  It  can  readily  be  determined  by  inspecting 
Fig.  8  that  it  will  be  impossible  for  the  operator 
in  throwing  in  or  out  any  of  the  large  generators 
to  be  burned  or  shocked  or  In  any  way  come  In 
contact  with  the  live  conductors. 

The  switchboard  landing  Is  2.3  meters  above  the 
engine  and  generator-room  floor,  as  represented  in 
Fig.  6.  The  switches  have  a  capacity  of  900  am- 
peres and  are  of  a  special  design,  known  as  the 
"Zugschalter  system  Oerlikon."  Each  feeder  cir- 
cuit is  supplied  with  a  circuit-breaker,  while  at  the 
top  is  mounted  an  ammeter  for  each  line. 


Throughout  the  grounds 
the  lamp-posts  are  receiving 
their  crowns  of  incandes- 
cent lamps,  while  the  staff 
about  them  will  soon  be 
placed.  It  is  really  wonder- 
ful, the  progress  that  Is 
being  made  in  every  section 
of  the  grounds,  and  all  are 

bent   on   being  ready   for  the   glad  opening  of  the 

great  gates   on   May   1st. 

If  the  present  plan  is  carried  out,  the  opening-day 
exercises  of  the  exposition  will  be  elaborate  and 
unique,  and  electricity  will  play  an  important  part 
in  them.  The  exercises  will  be  held  In  the  Temple 
of  Music  at  1 :30  p.  m.  Electrical  wires  will  be  so 
connected  that  instant  communication  will  be  estab- 
lished with  the  offices  of  the  presidents  of  all  the 
republics  In  the  Western  Hemisphere.  Telegrams 
will  be  received  from  each  of  the  presidents  and  the 
governor-general  of  the  Dominion  of  Canada,  and 
responses  will  be  sent.  At  a  certain  hour  each  of 
the  presidents  will  touch  a  button  in  his  office,  set- 
ting in  motion  some  part  of  the  machinery.  Presi- 
dent McKInley  will  be  aboard  of  a  special  train 
speeding  toward  California,  but  telegraphic  com- 
munication will  be  had  with  him,  and  In  his  private 
car,  surrounded  by  members  of  his  cabinet,  he  will 
touch  a  button  that  will  set  in  motion  the  great 
fountain  pumps.  President's  Day  will  be  held  early 
in  June,  on  the  return  of  the  president  from  the 
West.  The  formal  dedicatory  ceremony  will  likely 
occur  about  May  12th,  when  Vice-president  Roose- 
velt, Governor  Odell  and  other  prominent  men  will 
be  in  attendance.       

There  is  a  general  preparation  in  Buffalo  and  Ni- 
agara Falls  for  the  coming  of  the  crowds  that  will 
attend  the  Pan-American  Exposition.  In  all  the 
cities  and  villages  where  the  trolley  systems  are  op- 
erated by  the  International  Traction  company  every 
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detail  of  every  department  of  the  service  is  being 
carefully  looked  after,  in  order  that  all  parts  of  the 
service  may  be  in  perfect  condition  to  meet  the  un- 
usual requirements  consequent  upon  the  exposition 
and  its  masses. 

At  Niagara  Falls  the  International  Traction  com- 
pany is  about  to  break  ground  for  a  new  terminal 
station,  to  be  located  on  the  Riverway,  opposite  the 
beautiful  New  York  State  Reservation.  This  struc- 
ture will  be  a  very  handsome  building,  well  in  keep- 
ing with  the  beauty  of  the  locality.     When  the  new 


been  entirely  devoted  to  bathhouses,  and  it  is  close 
to  the  water,  the  beach  being  magnificent  for  bathing. 

George  F.  Sever,  superintendent  of  electrical  ex- 
hibits, calls  the  attention  of  the  Western  Electrician 
to  the  fact  that  there  is  to  be  an  extensive  collective 
section  in  the  Electricity  building.    There  will  be  in 


Southwestern  Gas,  Electric   and   Street 
Railway  Association. 

The  third  annual  meeting  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  association  will 
be  held  at  Houston,  Texas,  April  igth  to  22d,  and 
a  large  attendance  is  expected.  Special  railroad  ar- 
rangements have  been  made,  and  reduced  fares  se- 


Fig-  4-    750-Horsepower  Unit. 
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station  has  been  completed  it  is  understood  the  old 
car  barn  on  Main  street  will  be  abandoned.  In  the 
new  terminal  the  crowds  will  find  all  the  accommoda- 
tions necessary  to  their  comfort,  \vhile  the  company's 
employes   will  be  carefully   arranged   for. 

The  Niagara  Gorge  railroad  has  ceased  operations 
for  the  time  being,  in  order  that  its  roadbed  may  be 
placed  in  the  most  perfect  state  of  repair.  It  is  inti- 
mated that  new  steel  bridges,  so  long  talked  of,  will 
this  spring  be  placed  in  position  to  supplant  the 
wooden  structures  on  the  lower  part  of  the  line. 
New  cars  are  being  added,  and  when  spring  and  sum- 
mer, with  their  rush  of  humanity,  come,  the  Gorge 
road  will  be  ready  for  them. 

Special  efforts  will  be  made  to  capture  the  traffic 
that  will  come  across  Lake  Ontario,  exposition-bound. 
The  steamers  will  land  at  Port  Dalhousie  by  one 
route,  and  at  Queenston,  Ont.,  and  Lewiston,  N.  Y., 
by  the  other  route.  Special  rates  will  be  made  be- 
tween these  points  and  the  exposition,  and  no  doubt 
all  the  lines  will  capture  a  fair  share  of  the  travel, 
which,  no  doubt,  will  be  very  large. 

A  new  feature  in  the  trolley  attractions  of  the 
Western  New  York  section  will  be  the  opening  of 
the  Olcott  route  by  the  International  Traction  com- 
pany. Olcott  is  a  delightful  spot  on  Lake  Ontario, 
Niagara  Falls  being  about  midway  between  Buffalo 
and  that  point.  Unfortunately,  however,  the  route 
to  Olcott  does  not  run  through  the  Falls,  but  diverges 
at  North  Tonawanda  and  goes  off  to  and  through 


charge  a  curator,  Mr.  W.  J.  Marland  of  132  Nassau 
street,  New  York.  "The  idea,"  writes  Mr.  Sever, 
"is  to  make  a  flat  rate  for  the  individual  exhibitors, 
this  covering  the  cost  of  space,  attendance,  lights, 
platform   and   installation.     A    space   20   by    16    feet 


cured  for  the  meeting,  and  the  headquarters  of  the 
association  while  in  Houston  will  be  at  the  Rice 
Hotel.  The  programme  has  been  carefully  prepared 
and  includes  papers  by  some  of  the  best-known 
members  of  the  association.  The  list  is  as  follows: 
"Municipal    Ownership    vs.    Private    Corporations," 
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has  been  set  aside  for  this  exhibit,  and  I  can  ex- 
tend it  if  demands  for  space  become  more  pressing. 
Already  there  are  a  large  number  who  have  signi- 
fied their  desire  for  representation  in  this  space.     It 


T.  D.  Miller,  Dallas;  "Association  Between  Meet- 
ings," C.  A.  Newning,  Houston;  "Station  Work," 
George  Cushman,  San  Antonio;  "Corporations  and 
Their  Emploj'es,"  H.  F.  MacGregor,  Houston; 
"Street  Railways  of  Texas,"  F.  E.  Scovill,  Austin; 
"Inspection,"  W.  S.  Rathell,  Waco;  "Electrical  Pot- 
pourri," John  G.  Boyd,  Terrell;  "What  Are  We 
Here  For?"  E.  L.  Wells,  Marshall;  "Cheap  Fuel 
and  How  to  Use  It  Economically,"  L.  T.  Fuller, 
Calvert,  and  "Waterpower  for  Small  Plants,"  F.  ,R. 
Starr,  Gonzales.  The  officers  of  the  association  are : 
President,  J.  F.  Strickland;  first  vice-president,  C.  F. 
Yaeger;  second  vice-president,  E.  H.  Jenkins;  third 
vice-president,  John  R.  Cullinane;  secretary,  T.  H. 
Stuart;   treasurer,    T.   D.   Miller. 
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Lockport,  the  county  seat  of  Niagara.  From  Lock- 
port  on  to  Olcott  the  run  is  made  through  a  fruit- 
growing section,  and  when  Olcott  is  reached  there  is 
fishing,  bathing  and  boating  of  the  very  best.  The 
spot  has  been  materially  improved  by  the  Interna- 
tional Traction  company,  which  has  purchased  a 
large  acreage  there.  A  new  hotel  and  other  build- 
ings have  been  built,  and  everything  has  been  done 
to  add  to  the  delight  and  enjoyment  of  people  on 
a  summer  outing.    The  lower  floor  of  the  hotel  has 
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will  afford  an  opportunity  for  small  exhibitors  to 
make  an  exhibit,  when  otherwise  it  would  not  be 
possible." 


The  Wisconsin  River  Valley  Electric  Railway 
company  has  been  incorporated  for  the  purpose  of 
building  and  equipping  an  electric  railway  to  con- 
nect Wausau  and  Merrill,  Wis.  In  time  the  line 
will  be  extended  south  to  Nekoosa  and  north  to 
Eagle  River.  The  incorporators  are  T.  F.  Frawley, 
C.   T.  Bundy  and  R.   P.  Wilcox. 


Annual  Statement  of  Philadelphia  Elec- 
trical Bureau. 

The  report  of  Chief  Walker  of  the  Philadelphia 
Electrical  Bureau  shows  that  more  conduits  were 
laid  there  during  igoo  than  ever  before  during  the 
same  length  of  time.  During  the  year  438,000  feet 
of  duct  were  laid  by  the  bureau  in  different  sections, 
making  a  total  of  21,487,756  feet  of  duct  laid  under 
the  streets  of  the  city.  Of  this  the  city  owns  2,442,- 
033  feet.  During  the  same  period  the  bureau  laid 
6,383  feet  of  electric-light  cable.  In  igoo  1,143,346 
calls  and  connections  were  made  on  the  city's  tele- 
phone switchboard,  and  41,393  messages  were  re- 
ceived and  transmitted  over  the  telephone  switch- 
board. The  report  shows  that  in  the  city  of  Phila- 
delphia there  are  16,633  wooden  poles,  29,146  iron 
poles  (principally  used  by  trolley  companies),  6,552 
city. poles  of  wood  and  2,310  of  iron — a  total  of 
54,665.  There  are  also  6,857  miles  of  telegraph  and 
telephone  wire,  2,011  miles  of  electric-light  wire, 
1,614  miles  of  city  wire  and  675  miles  of  trolley 
wire — a  total  of  11,155  miles.  The  report  expresses 
approval  of  the  system  of  street  lighting  under  which 
the  contracts  are  all  let  to  a  single  company,  and  it 
is  stated  that  the  supervision  of  the  work  is  much 
simplified  and  the  cost  of  power  lessened. 
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Three  Important   Controller  Decisions. 

Three  decisions  have  recently  been  handed  down 
in  the  United  States  Court  of  Appeals  (Second 
Circuit)  which  have  an  important  bearing  upon  the 
manufacture  of  motor  controllers  for  street  cars, 
automobiles,  etc.  The  first  is  in  a  suit  of  the 
Thomson-Houston  Electric  company  against  the 
Lorain  Steel  company  for  alleged  infringement  of  a 
patent  issued  to  Walter  H.  Knight  for  preventing 
the   operation   of    the    reversing   lever   on   the   con- 
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Safeguarding  the   Mails  by  Electricity. 

It  has  been  the  aim  of  the  Postoffice  Department 
to  utilize  all  practical  means  at  hand  to  insure  the 
security  of  mail  matter.  Experiments  are  conducted 
from  time  to  time  to  test  inventions  designed  to 
make  the  mail  secure  from  organized  thieves,  and 
especially  those  disguised  in  the  uniforms  of  the 
government  mail  collectors  and  possessed  with  du- 
plicate keys  to  mail-box  locks.  At  present  the  mail 
boxes   and    central-station     apparatus      invented    by 
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instantly  notified  of  "trouble  on  route"  by  the  ring- 
ing of  an  electric  bell.  Should  the  occasion  arise 
requiring  the  collector  to  communicate  with  the  op- 
erator at  "Central,"  he  can  do  so  by  pressing  a  but- 
ton at  any  mail  box,  causing  an  electric  bell  to  strike 
at  "Central."  A  prearranged  code  of  signals  permits 
the  collector  to  send  a  few  important  messages.  For 
instance,  two  rings  may  indicate:  "Taken  sick;  send 
relief."  Three  rings  may  mean:  "Box  damaged; 
send  repair  man,"  and  so  on. 
As  a  rule  the  mail  collectors  are  unjustly  charged 
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troller  excepting  when  the  controlling  lever  is  at 
the  open-circuit  position.  The  opinion  of  the  Ap- 
pellate Court  was  that  the  claims  of  which  infringe- 
ment was  alleged  were  broader  than  the  invention 
and  were  therefore  not  warranted.  These  claims 
are,  therefore,  declared  invalid,  and  only  that  which 
treats  of  the  particular  device  used  for  the  purpose 
was  allowed.  It  was  claimed  by  the  complainant 
that  the  patent  covered  all  devices  in  use  for  regu- 
lating the  action  of  the  reversing  lever. 

Probably  of  greater  importance  than  this  decision, 
however,  are  those  given  in  the  suits  brought  by 
the  Thomson-Houston  Electric  company  against  the 
Nassau  Railroad  company  and  the  Lorain  Steel 
company  and  against  the  Bullock  company  et  al. 
These  suits  involved  patents  issued  to  Elihu  Thom- 
son, the  first  of  which  covered  broadly  the  use  of 
a  magnet  to  extinguish  an  arc  formed  at  a  switch 
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contact,  and  the  second  of  which  involved  the  use 
of  insulating  material  in  an  arc-rupturing  device. 
This  last  patent,  as  well  as  that  covering  the  inter- 
locking device,  had  been  upheld  in  the  lower  courts, 
and  the  Court  of  Appeals  reversed  both  decisions, 
while  the  decision  of  the  Circuit  Court  upon  the 
magnetic  blow-out  patent,  in  which  the  device  is 
held  void  of  patentable  novelty  in  view  of  the  prior 
art,  was  affirmed. 


Frederick  Williams  of  Boston    are  being  subjected  to 
exhaustive  tests  in  Washington. 

A  number  of  mail  boxes,  with  locks  electrically 
controlled,  have  been  installed  on  one  of  the  m.ail 
routes  in  the  business  section  of  the  capital.  The 
electrical  locking  devices  are  under  the  control  of 
the  operator  at  the  central  station  in  the  postoffice. 
The    electric   cables  between  the  postoffice  and   the 
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with  neglecting  to  collect  mail  from  the  boxes.  Here- 
after, when  a  business  man  asserts  that  he  mailed  an 
important  letter  at  a  certain  box  in  time  for  a  cer- 
tain collection  and  mail  train,  and  the  letter  failed 
to  reach  the  postoffice  in  time,  he  will  be  shown  the 
official  record  of  time  the  box  in  question  was 
emptied  of  its  mail,  and  then  a  little  close  questioning 
will  probably  reveal  the  fact  that  he  did  not  deposit 
the  delayed  letter,  but  trusted  it  to  an  employe  or 
friend,  with  the  result  that  the  letter  was  depo.^^ited 
too  late  for  the  earlier  collection  or  was  deposited  in  a 
box  outside  the  business  section,  from  which  mail 
is  taken  at  less  frequent  intervals. 

The  experiments  conducted  in  Washington  have 
been  successful,  it  is  said,  and  the  practical  side  of 
the  invention  has  impressed  those  government  offi- 
cials whose  sanction  may  mean  the  permanent  intro- 
duction of  these  boxes  in  the  business  section  of  the 
city.  It  is  asserted  that  this  system  has  been  in- 
troduced in  the  postoffices  in  Boston,  New  York  and 
I'hiladelphia,  and  it  is  said  to  be  giving  excellent  sat- 
isfaction.   The  inventor  does  not  care  to  make  public 
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mail  boxes  are  carried  in  ducts  of  the  United  States 
Electric  Lighting  company.  At  the  central  station 
is  a  clock,  similar  in  appearance  to  the  ordinary 
watchman's  clock,  provided  with  a  mechanism  which 
prints  the  numbers  of  the  mail  boxes  when  the  boxes 
are  opened,  and  again  when  they  are  closed. 

Box  No.  I  of  each  mail  route  must  invariably  be 
visited  first  by  the  collector,  as  this  box  controls  the 
operation  of  the  lock  on  box  No.  2,  and  box  No.  2  of 
box  No.  3,  and  so  on,  throughout  the  route.  After 
allowing  the  mail  collector  time  to  reach  box  No.  i 
of  his  route  the  operator  at  central  presses  an  electric 
button,  which  electrically  releases  a  secondary  lock- 
ing device  and  allows  the  carrier's  key  to  throw  the 
lock  bolt.  The  opening  of  this  box  performs  the 
same  operation  on  box  No.  2  as  that  performed  by 
the  operator  at  central;  that  is,  sets  automatically  the 
lock  for  the  collector's  key  to  open.  Since  succeed- 
ing boxes  are  set  by  the  one  last  opened,  it  is 
obvious  that  the  predetermined  order  of  visitation  by 
the  collector  must  be  strictly  adhered  to. 

The  act  of  opening  and  closing  each  mail  box  is 
instantly  recorded  on  the  time  dial  at  "Central."  The 
interval  between  the  two  registrations  of  a  box  num- 
ber shows  the  length  of  time  the  collector  remained 
at  the  box.  The  interval  between  the  records  of  sepa- 
rate box  numbers  shows  the  time  taken  by  the  col- 
lector to  cover  the  distance  between  mail  boxes.  In 
the  case  of  damage  to  mail  boxes  from  vehicles  or 
from  unlawful  attempts  to  open  them,  "Central"  is 


SAFEGUARDING    THE    MAILS     BY    ELECTRICITY. — ELECTRIC 
LOCK    FOR    LETTER    BOXES. 

the  electrical  details  of  operation  at  the  present  time, 
but  the  accompanying  illustrations  give  some  idea 
of  the  mechanism  and  show  the  compactness  of  the 
device. 


An  ordinance  is  being  prepared  for  introduction 
in  the  Chicago  City  Council  requiring  all  engineers 
in  charge  of  steam  boilers  to  make  a  written  report 
to  their  employers  every  90  days  stating  the  condi- 
tion of  the  boilers  under  their  charge,  the  report  to 
be  countersigned  by  the  employer  and  submitted 
to  the  board  of  examining  engineers.  The  penal 
clause  attached  provides  for  revocation  of  the  li- 
cense of  any  engineer  failing  to  comply  with  the 
requirements   of   the   proposed    ordinance. 
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That  New  Jersey  Copper  Mine. 

When  on  November  24th  last  an  invitation  was 
extended  to  a  select  part>'  of  New  Yorkers  promi- 
nent in  the  financial  and  electrical  fields  to  visit  a 
copper  mine  located  at  Arlington,  N.  J.,  eight  miles 
from  New  York  City,  or  to  put  it  into  language 
easier  to  comprehend,  within  half  an  hour's  ride  of 
the  Waldorf-Astoria,  it  is  safe  to  say  that  about 
90  per  cent,  of  those  receiving  the  invitation  were  af- 
fected with  a  mild  case  of  incredulity.  While,  with- 
out doubt,  many  of  the  old  residents  in  the  vicinity 
of  New  York  never  heard  of  the  old  copper  mine 
near  Arlington,  even  those  well  acquainted  with  the 
property  of  that  section  could  not  bring  themselves 
to  the  realization  that  there  was  anything  of  value  in 
what  was  looked  upon  as  an  old,  worked-out  copper 
mine.  According,  however,  to  those  in  a  position 
to  know,  expert  mineralogists  have  examined  the 
properly  at  different  times  for  investors,  and  report 
that  at  least  6.000  feet  of  underground  drifts  and 
tunnels  have  been  driven.  32  shafts  have  been  sunk, 
and  the  property  is  now  being  thoroughly  opened  up 
at  great  expense  for  work  on  an  extensive  scale.  Five 
million  tons  of  ore  are  estimated  even  now  ready 
for    mining   and    milling,    which,    with   modem    and 


THAT  NEW  JERSEY  COPPER  MINE.  —  MAP  SHOWING  LOCATION. 

efficient  machinery  installed  in  the  copper  reduction 
works,  now  nearing  completion,  can  be  treated  and 
the  copper  contents  extracted,  the  experts  of  the 
Arlington  company  believe,  at  the  low  cost  of  $2.50 
per  ton  of  mineral.  This  low  cost  is  possible  in 
treating  the  ores  by  the  leaching  process  and  deposit- 
ing the  copper  from  the  copper  sulphate  solution 
by  means  of  electricity,  thereby  making  refined  cop- 
per at  an  exceedingly  low  cost. 

The  bold  idea  of  resurrecting,  so  to  speak,  this 
old  copper  property  was  due  in  the  main  to  the  en- 
terprise of  Charles  L.  Dignowity,  the  general  man- 
ager of  the  present  Arlington  Copper  company.  The 
mine,  as  it   stood    when  Mr.   Dignowity  became  in- 


twworks    and   just    north    of    the    Hudson    county 
boundary  line.    The  property  is  in  Bergen  County. 

The  mine  is  one  of  the  oldest  copper  mines  on  the 
American  continent.  The  tract  which  includes  the 
mines  was  purchased  about  1700  by  Arent  Schuyler, 
son  of  the  celebrated  Peter  Van  Schuyler,  who  came 
over  here  from  Holland.  Schuyler  bought  the  tract 
from  William  Kingsland,  who  was  said  to  be  a  kins- 
man of  Oliver  Cromwell. 

After  Schuyler  had  owned  the  land  about  ten  years, 
a  negro  slave,  while  plowing  the  field,  found  a  large 
stone,  the  heaviness  of  which  excited  his  curiosity. 
He  carried  the  stone  to  his  master.  Schuyler  soon 
found  that  it  contained  copper  of  a  superior  quality. 

Schuyler  and  his  heirs  developed  the  copper  mines 
on  the  tract  in  a  desultory  way  and  according  to  old- 
fashioned  methods.  The  ore  was  sent  to  Swansea, 
Wales,  and  there  smelted  and  refined.  The  heavy 
expense  of  operating  the  mines  rendered  them  un- 
profitable, when  copper  began  to  go  down  in  value  in 
the  middle  of  the  present  century,  and  the  work  was 
abandoned. 

The  first  copper  pennies  that  were  minted  by  the 
United  States  government  were,  it  is  said,  made  of 
copper  taken  from  these  mines,  and  some  of  the 
guns  that  Washington  used  in  his  battles  with  the 
British  were  made  from  copper  taken  from  the  same 
locality. 

When  the  mines  were  shut  down  the  last  time  180 
men  were  employed  there. 

Recently,  too,  the  rise  in  the  value  of  copper, 
c:iused  largely  by  the  heavy  demand  for  copper  in 
the  manufacture  of  electrical  works,  resulted  in  a 
revival  of  interest  in  these  mines,  and  the  present 
company  was  formed. 

A  representative  of  the  Western  Electrician  re- 
cently visited  this  mine  and  obtained  information 
as  to  its  character.  A  visitor  to  the  property  may 
leave  the  Erie  depot  at  Jersey  City  any  week-day 
at  2 :34  p.  m,  and  reach  Arlington  station  on  the 
Greenwood  Lake  division  of  the  Erie  railroad  at 
2:47  p.  m.,  a  ride  of  just  13  minutes.  The  small 
map  shows  the  relative  location  of  the  mine  to  New 
York,  Jersey  City,  Newark  and  other  points.  A 
few  minutes'  ride  in  a  trolley  car  in  Arlington  to  the 
north  or  an  easy  walk  of  only  a  few  blocks  brings 
one  to  a  building  (Fig.  i)  that  looks  for  all  the 
world  like  a  corner  grocery  store  in  the  suburbs  of 
the  small  town.  This  is  the  office  of  the  Arlington 
Copper  company.  Soon,  equipped  with  overalls  and 
miners'  lamps  or  lanterns,  after  a  walk  down  a 
short  road  and  across  lots,  or,  better,  through  what 
could  easily  be  called  an  apple  orchard,  the  mine  in- 
spector pro  tem.  suddenly  finds  himself  overlooking 
the  Jersey  meadows  on  the  brow  of  what  seems  to 
be  a  stone  quarry.  From  the  bottom  of  this  seem-ft 
ing  quarry  the  amateur  inspector  would  havel 
seen,  a  year  or  so  ago,  the  view  illustrated  in  Fig.  2." 


showing  the  temporary  blacksmith  shop  and  the 
thick,  copper-bearing  strata  on  the  left. 

The  primitive  way  of  mining  and  shipping  the  ore 
to  Europe  was  so  expensive  that  only  the  purest  ore 
was  taken  out.  Some  of  the  drifts  in  the  old  shafts 
show  that  the  ancient  miners  must  have  worked  on 
their  ha. ids  and  knees.  According  to  New  Jersey's 
geological  records,  80,000  tons  of  ore  running  15 
per  cent,  in  copper  and  upward  were  shipped  from 
these  mines  to  England. 

Instead  of  digging  vertical  shafts  down  from  the 
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top  of  the  hills,  as  the  former  workers  of  the  mines 
did,  the  present  company  has  begun  operations  by 
tunneling  into  the  hills  from  the  Hackensack  mead- 
ows, where  all  the  buildings  are  being  constructed. 

Figs.  5  and  6  are  interior  views  of  the  mine.  Ac- 
companied by  a  guide,  a  visitor  descends  to  a  depth 
of  approximately  100  feet,  where  there  are  abundant 
indications  of  copper  in  large  quantities — copper 
impregnating  the  sandstone  in  the  form  of  malachite 
and  chalcocite  to  a  depth  of  40  feet.  At  this  point 
there  are  several  large  chambers,  where  ore  had 
been  extracted  during  the  eighteenth  century  and 
shipped  abroad.  Tunnels  and  drifts  radiate  from 
this  point,  comprising  some  6,000  feet  of  underground 
development  work,  all  completed.  The  experts  say 
that  the  copper  deposit  is  a  blanket  formation  av- 
eraging 41  feet  in  thickness,  and  underlying  all  the 
company's  property,  which  comprises  approximately 
150  acres.  This  has  been  demonstrated  clearly  by 
,  niore  than  32  shafts  tapping  this  blanket  deposit  at 
fijvarious  points  of  the  bed. 

Generally  speaking,  the  mode  of  getting  the  pure 


Fig.  2.     Open  Cut,  Showing  Copper  Ore  Outcrop. 


Fig.  . 


terested,  was  largely  filled  with  water — so  much  so 
that'  this  gentleman  is  credited  with  not  only  having 
spent  personally  $16,500  on  pumping  alone  before 
the  water  in  the  mine  shafts  began  to  drop,  but  like- 
wise as  having  subjected  himself  to  the  criticism 
that  by  his  pumping  he  was  merely  lowering  to  a 
slight  degree  the  level  of  the  Passaic  River  I  In  fact, 
a  total  of  $24,000  is  said  to  have  been  spent  by  him 
before  others  were  asked  to  join  in  the  enterprise. 
The  mine  is  located  east  of  the  old  Belleville  wa- 
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To-day,  however,  the  scene  is  different.  All  is  ac- 
tivity, bustle,  and  one  sees  on  every  side  evidence 
of  a  large  expenditure  of  money  to  develop  the  mine. 
Fig.  3  will  give  only  a  meager  idea  of  the  way  the 
works  are  being  rushed  toward  completion.  This 
view  is  from  the  bro'iv  of  the  open  cut,  looking  to 
the  north,  and  shows  the  smokestack  and  power 
house  in  course  of  erection. 

Fig.  4  represents  the  construction  work  as  seen 
from  the  base  of  the  big  smokestack  looking  west. 


Power  House  in  Course  of  Construction 

copper  from  the  ore  is  a  simple  one.  The  ore  is 
first  reduced  to  the  consistency  of  sand  by  means  of 
crushers,  rollers  and  pulverizers ;  then  it  is  roasted  and 
afterward  placed  in  vats  containing  a  mild  solution  of 
sulphuric  acid,  which  dissolves  the  copper.  This 
copper  solution  is  drawn  olif  into  tanks,  and  here  the 
copper  is  deposited  by  means  of  an  electric  current 
on  lead  plates.  These  plates  are  drawn  from  the 
tanks  and  stripped  of  their  copper,  which  comes  off 
in  perfect  sheets.     These  sheets  are  again  placed  in 
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the  vats  and  accumulate  copper  to  any  desired  thick- 
ness. The  ordinary  plate  is  24  to  36  inches  in  length 
and  width.  By  this  method  a  chemically  pure  cop- 
per, manufactured  in  proper  form  for  immediate 
sale,  is  obtained. 

Dr.  N.  S.  Keith,  the  chief  engineer  of  the  Arling- 
ton company,  authorizes  the  following  more  tech- 
nical information  relative  to  the  process  to  be  em- 
ployed by  his  company :  The  proposed  plan  of  work- 
ing the  mine  includes  driving  a  main  haulageway  12 
feet  wide  down  the  copper-bearing  strata  following 
the  dip — about  15  degrees.  This  gangway  is  started. 
An  endless  rope  haulage  plant  will  be  used  when  the 
mine  is  opened. 


chines.  Electric  rock  drills  will  be  used,  as  well 
as  electric  hoists  for  moving  the  ore  cars  from  the 
mine  to  the  mill. 

A  spur  is  being  built  from  the  Delaware,  Lacka- 
wanna and  Western  railroad  to  the  plant,  for  taking  in 
coal  and  removing  the  copper  and  sand  to  the  market. 
The  plant  is  essentially  an  electrometallurgical  one. 

The  head  of  the  present  company  is  Mr.  William 
McKenzie,  who  is  also  president  of  the  Hobart  Trust 
company  of  Passaic  and  president  of  the  Standard 
Bleachery  at  Carlton  Hill,  N.  J.  John  Scott,  vice- 
president  of  the  Varley  Duplex  Magnet  company,  is 
vice-president  of  the  Arlington  Copper  company; 
William  C.  Eakins  is  secretary;  Henry  G.  Bell,  presi- 


Englneering  and  Its  Classification. 

Thomas  C.  Clarke,  past  president  of  the  American 
Society  of  Civil  Engineers,  in  a  twentieth-century  ar- 
ticle on  "Civil  Engineering"  in  the  New  York  Sun, 
says : 

The  material  prosperity  of  the  last  century  is  due 
to  the  co-operation  of  three  classes  of  men :  The 
man  of  science,  who  lives  only  for  truth  and  the 
discovery  of  nature's  laws ;  the  inventor,  eager  to 
apply  these  discoveries  to  money-making  machines 
and  processes ;  and  the  engineer,  trained  in  mathe- 
matical investigation  and  in  knowledge  of  the  phys- 
ical conditions  which  govern  his  profession,  which 
is  the  mechanical  application  of  the  laws  of  nature. 

Engineering  is  sometimes  divided  into  civil,  mili- 
tary and  naval  engineering.  The  term  civil  engi- 
neering is  often  used  by  writers  as  covering  struc- 


Fig.  5.     Deep  Workings  240  Feel  from 'Surface. 


Fig.  6.     Ore  Body  at  lOO-foot  Level. 
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The  ore  from  the  mine  in  the  projected  mill  will 
be  dumped  automatically  into  a  size  C  "Comet" 
crusher  and  from  that  will  fall  into  an  ore  bin  of 
about  500  tons'  capacity.  The  coarsely  crushed  ore  is 
dried  in  this  bin  by  waste  heat  from  the  roasting 
furnace.  From  the  bin  the  ore  will  be  conveyed  to 
Eraser  &  Chalmers  crushing  rolls  36  by  12  inches. 
From  the  rolls  the  ore  will  be  elevated  to  Berthollet 
screen  separators.  What  is  under  40  mesh  will  go 
direct  to  a  Brown  straight-line  roasting  furnace  with 
a  hearth  10  by  200  feet,  and  what  is  coarser  will 
be  put  through  two  Kent  mills  with  a  capacity  of 
four  tons  an  hour  each,  and  then  elevated  to  the 
furnace.  From  the  furnace  it  is  proposed  to  flush 
the  roasted  ore  into  four  leaching  tanks,  each  30 
feet  in  diameter  and  having  a  capacity  of  125  tons. 
The  leaching  agent  is  to  be  a  weak  solution  of  sul- 
phuric acid.  At  a  lower  level  will  be  120  precipitat- 
ing tanks  two  by  three  by  12  feet  each,  in  which  the 
copper  is  to  be  deposited  by  electrolysis.  Lead 
anodes  and  cathodes  are  proposed,  the  thin  film  of 
copper  being  removed  from  the  cathode  and  made 
of  any  thickness  as  a  cathode  afterward.  The  pre- 
cipitation building  will  be  48  by  144  feet  on  the 
ground.  The  crusher  building  will  be  48  by  66  feet, 
the  furnace  building  36  by  240  feet,  and  the  boiler 
and  power  house,  48  by  72  feet.  The  latter  is  of  stone 
and  the  walls  are  already  up ;  the  foundations  for  the 
precipitation  and  roasting  buildings  are  completed  as 
well  as  those  of  the  leaching  tanks.  Two  stacks,  one 
30  feet  high  and  one  100  feet  high,  are  to  be  erected. 
The  gases  from  the  roasting  furnace  will  be  carried 
through  a  long  flue  and  used  under  the  boilers.  A 
battery  of  Babcock  &  Wilcox  boilers,  nominally  of 
323  horsepower,  is  in  place;  also  a  Kent  smoke-con- 
suming furnace  in  front  of  the  boilers. 

The  ore  is  mostly  carbonates,  with  occasional 
bunches  of  chalcocite,  and  varies  considerably  in  rich- 
ness. Native  copper  is  rarely  found.  The  gangue 
is  mostly  sandstone.  The  poorest  rock  mined  is  ex- 
pected to  contain  1V2  per  cent,  copper,  the  best  mined, 
in  any  quantity,  six  or  seven  per  cent.  The  consump- 
tion of  sulphuric  acid  per  ton  of  ore,  it  is  said,  will 
be  light. 

The  electrical  generator  is  to  be  of  300  kilowatts' 
capacitj',  and  is  made  by  the  Crocker-Wheeler  com- 
pany, to  give  1,200  amperes  at  250  volts.  It  will  be 
direct-connected  to  a  tandem-corapound-condensing 
engine,  made  by  the  Erie  City  Iron  Works.  The 
boilers  are  made  by  the  Aultman-Taylor  company, 
Mansfield,  Ohio,  and  are  of  the  Babcock  &  Wilcox 
water-tube  tj'pe.  From  this  generator  current  will 
be  taken  for  the  electrodeposition  of  the  copper. 
This  current  will  pass  serially  through  the  deposit- 
ing vats.  Power  for  the  various  machines  in  the 
plant  will  be  transmitted  from  the  generator  to  elec- 
tric motors  belted  or  directly  connected  to  the  ma- 


dent  of  the  Rutherford  Heights  association,  is  treas- 
urer ;  Charles  L.  DIgnowity,  a  capitalist  of  Boston,  is 
general  manager;  Captain  Addison  Ely,  director  of 
the  Bergen  County  Gas  and  Electric  company,  is  gen- 
eral counsel,  and  Dr.  N.  S.  Keith  is  chief  engineer 
and  electrometallurgist.  These  officers,  together  with 
William  Kent,  vice-president  of  the  Domestic  Ex- 
change National  Bank  of  New  York,  form  the  board 
of  directors. 

Dr.  Keith,  the  chief  engineer  and  electrometal- 
lurgist of  the  company,  is  well  known  as  the  organ- 
izer of  the  American  Institute  of  Electrical  Engi- 
neers  in    1884.     He   was   the   first   secretary  of  the 


tural  engineering  only,  but  it  has  a  much  wider 
meaning. 

The  logical  classification  is :  Statical  engineering, 
including  that  of  all  fixed  bodies,  and  dynamical, 
covering  the  movement  of  all  bodies  by  the  develop- 
ment and  application  of  power. 

Statical  engineering  can  be  again  subdivided  into 
structural  engineering,  or  that  of  railways,  highways, 
bridges,  foundations,  tunnels,  buildings,  etc. ;  also  into 
hydraulic  engineering,  which  governs  the  application 
of  water  to  canals,  river  improvements,  harbors, 
the  supply  of  water  to  towns  and  for  irrigation, 
disposal  of  sewage,  etc. 

Dynamical  engineering  can  be  divided  into  me- 
chanical engineering,  which  covers  the  construction 


FIG.    4.      THAT   NEW  JERSEY  COPPER  MINE. — ;TEMPORARY    BLACKSMITH    SHOP    (COPPER-BEARING   STRATA  ON  THE  LEFT). 


Institute  and  he  has  been  considered  an  authority  in 
electrolytic  work  for  many  years. 


New  Commissioner  of  Patents. 

Frederick  I.  Allen  of  Auburn,  N.  Y.,  was  ap- 
pointed commissioner  of  patents  by  the  president 
on  March  25th.  The  appointment  was  made  in 
accordance  with  an  agreement  with  Senators  Piatt 
and  Depew  of  New  York.  Walter  H.  Chamberlain, 
the  present  assistant  commissioner,  was  endorsed  for 
the  place  by  the  Patent  Bar  association  of  Chi- 
cago. Mr.  Duell,  the  retiring  commissioner,  will 
engage  in  private  practice  in  New  York. 


of  all  prime  motors,  the  transmission  of  power,  and 
the  use  of  machines  and  machine  tools.  Closely  al- 
lied is  electrical  engineering,  the  art  of  the  trans- 
formation and  transmission  of  energy  for  traction, 
lighting,  telegraphy,  telephoning,  operating  machin- 
ery and  many  other  uses,  such  as  its  electrolytic 
application  to  ores  and  metals. 

Then  we  have  the  combined  application  of  statical, 
mechanical  and  electrical  engineering  to  what  is  now 
called  industrial  engineering,  or  the  production  of 
articles  useful  to  man.  This  may  be  divided  into 
agricultural,  mining,  metallurgical  and  chemical  en- 
gineering. 
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Astronomers  do  not  seem  to  take  kindly  to  Mr. 
Tcsla's  hypothesis  that  the  inhabitants  of  Mars  may 
be  transmitting  electrical  signals  to  Earth.  Edward 
S.  Holden,  formerly  director  of  Lick  Observatory, 
in  a  recent  article  in  McClure's  Magazine,  is  dis- 
posed to  be  sarcastic :  "Mr.  Nikola  Tesla  has  an- 
nounced that  he  is  'almost  confident'  that  certain 
disturbances  of  his  apparatus  arise  from  electric 
signals  received  from  some  source  beyond  the  earth. 
They  do  not  come  from  the  sun,  he  says ;  hence 
they  must  be  of  planetary  origin,  he  thinks;  prob- 
ably from  Mars,  he  guesses.  It  is  a  rule  of  sound 
philosophizing  to  examine  all  probable  causes  for 
an  unexplained  phenomenon  before  invoking  im- 
probable ones.  Why  fasten  the  disturbances  of  Mr. 
Tesla's  instruments  on  Mars?  Are  there  no  comets 
that  will  serve  the  purpose?  May  not  the  instru- 
ments have  been  disturbed  by  the  Great  Bear — or 
the  Milky  Way— or  the  Zodiacal  Light?  Until  Mr. 
Tesla  has  shown  his  apparatus  to  other  experimenters 
and  convinced  them  as  well  as  himself,  it  may  safely 
be  taken  for  granted  that  his  signals  do  not  come 
from  Mars."  Mr.  Ilolden  is  perhaps  unnecessarily 
severe  on  Mr.  Tesla ;  but,  unfortunately,  the  electrical 
inventor  has  invited  criticism  of  this  sort  by  the 
vague,  mystical  way  in  which  he  chose  to  make  pub- 
lic announcement  of  the  disturbances  on  which  his 
assumption   is   based. 


At  a  meeting  of  the  British  Institution  of  Elec- 
trical Engineers  last  month  the  society  placed  on 
record  its  high  appreciation  of  the  brilliant  quali- 
ties "as  a  man,  as  an  investigator  and  as  a  leader 
of  scientific  thought"  of  the  late  Prof.  G.  F.  Fitz- 
Gerald  of  Dublin.  Professors  Ayrton  and  Perry, 
General  Webber  and  others  spoke  to  the  resolu- 
tions, but  we  are  particularly  struck  with  some  of 
the  remarks  of  Prof.  S.  P.  Thompson.  This 
speaker  told  his  hearers  that  they  ought  not  to  for- 
get what  an  important  part  FitzGerald's  ideas  played 
in  the  development  of  the  question  of  the  propa- 
gation of  electric  waves.  Before  the  researches  of 
Hertz  had  resulted  in  the  experimental  methods  of 
exploring  electric  waves,  FitzGerald  had  already 
read  at  least  two  papers  before  the  British  Associa- 
tion suggesting  ways  in  which  such  waves  might 
actually  be  started ;  in  fact,  making  the  suggestion 
beforehand  that  Hertz  accomplished.  One  of  the 
first,  if  not  the  actual  first,  suggestions  for  a 
coherer  for  detecting  waves  was  made  by  Fitz- 
Gerald. In  thousands  of  ways  did  he  suggest  dif- 
ferent things,  but  he  left  it  to  others  to  carry  his 
ideas  out.  He  gave  them  ideas  to  carry  out  which 
he  could  easily  have  carried  out  himself,  but  his 
mind  was  so  fertile  that  he  could  not  possibly  have 
carried  but  one-twentieth  part  of  the  brilliant  sug- 
gestions that  he  gave  freely  to  others  and  to  the 
scientific  world.  He  was  a  man  who  was,  to  a  cer- 
tain extent,  overloaded  with  administrative  and 
educational  work  that  ought  never  to  have  been  put 
upon  him.  He  ought  to  have  had  freedom  for  re- 
search and  means  for  carrying  out  experimental  re- 
search. 

Professor  FitzGerald  apgears  to  have  been  a 
worthy  type  of  the  retiring,  unselfish  man  of  science 
who  conducts  his  investigations  primarily  for  the 
good  of  mankind  and  with  little  or  no  thought  of 
monetary  remuneration  or  even  of  the  applause  of 
men.  There  are,  a  few  such  even  in  the  United 
States — less  in  number,  perhaps,  than  in  some  other 
countries,  for  here  the  demands  of  the  "strenuous 
life"  bear  heavily  on  all — and,  as  Professor  Thomp- 
son says,  or,  rather,  implies,  there  should  be  state- 
endowed  or  other  purely  benevolent  institutions 
where  such  men  could  do  their  work  with  every 
facility,  without  financial  worry  and  unhampered 
by  the  routine  of  teaching. 


We  trust  that  before  any  of  the  suggested  "gaso- 
line arc  lights"  are  permanently  installed  for  street 
lighting  in  the  city  of  Chicago  Mayor  Harrison 
and  City  Electrician  Ellicott  will  give  the  matter 
very  careful  consideration.  It  appears  that  six 
"2,000-candlepower"  gasoline  lights  have  been  in- 
stalled in  Warren  avenue  for  trial.  The  lamp  is 
figured  to  give  the  service  of  three  gas  lamps.  In 
case  the  gas  company  fails  to  take  the  contract  for 
city  lighting  at  terms  acceptable  to  the  city  authori- 
ties the  new-style  light  may  be  put  into  service,  it 
is  said.  The  gasoline  is  supplied  from  a  tank  in 
the   base  of   the   post.     Compressed   air   forces   the 


fluid  from  the  tank  to  the  burners,  which  resemble 
those  in  a  Welsbach  gas  lamp.  There  are  two  man- 
tles in  a  circular  globe.  A  time  attachment  shuts 
off  the  gas  at  a  certain  hour  each  morning,  and  the 
gasoline  stored  away  will  last  five  dajs.  It  is  not 
stated  in  the  daily,  newspaper  accounts  where  the 
compressed  air  comes  from.  Possibly  it  is  stored 
in  the  tanks  containing  the  gasoline.  In  that  case 
it  would  constitute  another  possible  element  of 
danger. 

These  gasoline  lamps  were  discussed  by  practical 
men  in  the  lighting  business  at  the  most  recent 
conventions  of  the  Northwestern  Electrical  associa- 
tion and  the  Iowa  Electrical  association,  .and  a 
number  of  instances  of  fire  and  explosion  were  given 
to  show  that  they  are  dangerous.  It  was  thought 
that  the  underwriters,  who  are  very  strict  in  rela- 
tion to  electrical  appliances,  should  give  the  subject 
more  attention.  As  far  as  competition  goes,  the 
gasoline  lamp  seems  principally  to  enter  the  field 
of  gas  lighting  where  it  is  tolerated  at  all.  In- 
deed, this  is  precisely  the  case  in  the  proposed 
street-lighting  installation  in  Chicago.  The  local 
gas  company  is  slow  about  making  a  renewed  offer 
for  street  lighting,  and  the  "gasoline  arc"  is  trotted 
out  in  consequence.  Electric  lighting  is  not  in- 
volved at  all,  except  as  these  difficulties  hasten  the 
day  when  electric  lamps  shall  illuminate  all  the 
streets  of  Chicago,  instead  of  comparatively  few,  as 
at  present.  But  while  the  attitude  of  the  gas  com- 
pany may  be  annoying  and  perhaps  indefensible,  the 
city  authorities  should  not  close  their  eyes  to  the 
lessons  to  be  drawn  from  the  recent  gasoline-lamp 
explosion  at  Canton,  111.,  the  hotel  fire  at  Beards- 
town,  in  this  state,  due  to  a  gasoline  vaporizer,  and 
the  fire  on  Halsted  street  in  this  city  only  a  few 
weeks  ago,  when  a  gasoline  tank  broke  down  on 
the  street  and  sparks  from  a  passing  trolley  car 
ignited  the  inflammable  liquid.  These  are  a  few 
random  instances,  and  the  list  could  be  greatly  ex- 
tended. 

Gasoline  lamps  will  bear  investigation. 


Arctic  and  Antarctic  explorations  have  both  a 
fascinating  and  a  practical  interest — fascinating  to 
all  who  are  charmed  by  adventure  and  the  combat 
with  Nature's  fastnesses  and  practical  in  extend- 
ing the  bounds  of  human  knowledge.  Magnetic 
observations  in  the  polar  regions  are  particularly 
valuable  to  navigators.  The  Antarctic  regions, 
so  remote  from  possible  bases  of  supplies,  have 
been  hitherto  neglected  in  comparison  ^yith 
the  almost  unceasing  efforts  to  penetrate  the  se- 
crets of  the  North,  and  it  is  interesting,  therefore, 
to  note  the  preparations  now  making  to  explore  the 
region  surrounding  the  South  Pole.  One  expedi- 
tion, to  go  in  a  vessel  just  launched  in  Dundee, 
Scotland,  is  of  especial  scientific  interest.  This 
vessel  is  the  Discovery,  and  is  built  entirely  of  wood 
on  plans  insuring  extraordinary  strength.  Iron 
was  barred  for  the  reason  that  in  the  very  forefront 
of  the  expedition's  programme  is  magnetic  survey 
work,  as  the  result  of  which  it  is  trusted  that 
navigation  in  the  far  southern  seas  will  in  the  future 
be  much  assisted.  At  present  iron  ships  in  these 
waters  sail  many  miles  out  of  their  way,  and  an 
iron  exploration  ship  would  be  useless  for  such 
work.  Geographical  discovery  and  geological  and 
biological  investigation  are  also  important  among 
the  expedition's  objects,  but  to  the  commercial  mind 
it  is  probable  that  the  one  first  named  will  appeal 
with  the  most  force.  The  Discovery  will  have  cost 
i50,ooo  when  completed,  and  is  built  so  that  when 
the  ice  pack  closes  in  on  her  she  will  rise  and  lift 
herself  away.  If  rudder  and  screw  propeller  are 
threatened,  both  can  be  hauled  on  deck.  She  has 
air  locks  between  her  exterior  and  interior,  so  that 
those  who  enter  and  leave  her  will  not  disturb  the 
warm  atmosphere  within.  Food  for  40  men  for 
three  years  will  be  taken.  In  command  of  the  ship 
is  Captain  R.  F.  Scott,  R.  N.,  late  of  the  Majestic, 
who  has  since  last  autumn  been  working  ener- 
getically. The  scientific  director  of  the  expedition 
is  Professor  Gregory,  professor  of  geology  at  the 
Melbourne  University.  A  Mr.  Shackelton  is  the 
physicist.  It  is  possible,  if  certain  difficulties  can 
be  overcome,  that  the  expedition  may  seek  to  avail 
itself  of  wireless  telegraphy,  for  Captain  Scott  is 
skilled  in  this  work  and  has  had  charge  of  such 
arrangements  in  Channel  Squadron  maneuvers  of 
the  British  Navy. 
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Chicago  Automobile  Exhibition. 

The  exhibition  of  automobiles  and  accessories  at 
the  Chicago  Coliseum  opened  auspiciously  on  the 
evening  of  March  22d.  admissions  on  this  evening  be- 
ing only  by  invitation.  On  March  23d  the  doors  were 
thrown  open  to  the  public,  and  although  the  bad 
weather  had  prevented  the  delivery  of  all  the 
exhibits  by  Saturday  night,  the  attendance  was 
good  and  many   interesting  exhibits  were  shown. 

The  Woods  Motor  Vehicle  company  has  on  ex- 
hibition a  luxuriously  finished  landau  and  a 
brougham  of  attractive  design,  besides  a  number  of 
lighter  vehicles,  and  several  of  this  company's  han- 
soms were  seen  on  the  track  during  the  evening. 
The  standard  styles  of  the  Electric  Vehicle  company 
are  well  known  and  are  arranged  in  an  attractive 
manner  near  the  center  of  the  building.  One  of 
the  most  noticeable  exhibits  of  electric  vehicles  is 
that  of  the  National  Automobile  and  Electric  com- 
pany, which  also  has  its  exhibit  in  the  oval  sur- 
rounded by  the  track.  A  feature  of  this  company's 
exhibit  is  its  controller,  which  marks  a  decided 
advance  over  other  styles.  The  contact-making  de- 
vices approach  very  closely  to  the  lines  of  an  or- 
dinary knife  switch,  in  contrast  with  the  cylinder 
carrying  contact  strips  engaging  with  flexible  spring 
fingers  so  commonly  employed.  Spring  clips  cor- 
responding to  the  clips  of  an  ordinary  knife  switch 
are  arranged  in  pairs  side  by  side,  and  are  engaged 
by  sets  of  knives  carried  on  an  arbor,  forming 
sectors  of  circles  for  making  and  breaking  contact 
at  different  positions  of  the  controller  lever.  The 
whole  construction  is  very  substantial  and  attracts 
much  attention. 

A  number  of  exhibitors  of  steam  and  gasoline 
machines  have  attractive  exhibits.  Prominent 
among  these  is  the  steam  racer  of  the  Milwaukee 
Automobile  company,  which  is  to  be  seen  on  the 
track  under  the  guidance  of  Mr.  Frank  P.  Illsley. 
and  for  which  a  record  of  half  a  mile  in  27  seconds 
is  claimed. 

Several  of  the  exhibitors  have  machines  in  opera- 
tion on  the  track  for  the  accommodation  of  visitors, 
and  extensive  use  is  made  of  the  opportunity  thus 
offered  of  comparing  the  merits  of  the  different 
types.  Vehicles  of  every  description,  from  a  gaso- 
line-driven bicycle  to  an  electric  bus,  are  to  be  seen 
in  operation,  and  the  advance  over  machines  of 
previous  years  is  marked.  In  the  first  place  the 
absence  of  noise  from  the  electric  vehicles  is  no- 
ticeable, even  at  moderately  high  speeds,  indicating 
great  improvement  in  the  construction  of  gears. 
Then,  too,  the  exhaust  of  the  gasoline  engines  is 
much  less  offensive  than  was  commonly  supposed 
possible,  a  year  or  two  ago,  and  it  is  seldom  that 
any  visible  exhaust  can  be  detected.  The  steam 
carriages,  with  their  chain  gears,  are  quite  noiseless 
at  moderate  speeds,  run  very  smoothly,  and  are 
much  in  demand  as  public  carriers.  Charging  fa- 
cilities have  been  provided  in  several  parts  of  the 
building  for  the  use  of  the  makers  of  electric  ve- 
hicles. From  the  viewpoint  of  attractiveness  the 
show  is  a  success,  and  the  attendance  has  indicated 
that  it  will  be  generally  recognized  as  such. 
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L.  D.  Parl<er. 

Leander  D.  Parker,  for  18  years  general  superin- 
tendent of  the  western  division  of  the  Postal  Tele- 
graph-cable company,  died  at  his  home  in  Evanston, 
111.,  on  March  19th.  Mr.  Parker's  heaUh  had  been 
failing  for  several  years,  and  a  physical  collapse 
which  he  suffered  in  his  office  nearly  three  years 
ago  led  to  his  resignation  the  first  of  the  present 
year,  his  work  being  taken  up  by  Edward  J.  Nally, 
formerly   the   assistant   general    superintendent. 

Mr.  Parker  was  born  at  Stuckley,  Lower  Canada, 
in  1837.  His  parents  moved  to  Medina  County, 
Ohio,  when  he  was  two  years  old.  About  1851  the 
boy  Leander  learned  to  telegraph  on  the  old  "Wade 
Line"  in  Ashland,  Ohio.  He  remained  in  the  em- 
ployment of  that  company,  first  as  operator  and 
later  as  manager,  until  it  was  absorbed  by  the  West- 
ern Union  Telegraph  company.  Mr.  Parker  came 
to  Chicago  in  1855  to  enter  the  service  of  the  Illi- 
nois and  Mississippi  Telegraph  company,  taking 
charge  at  different  times  of  several  offices  of  that 
company  in  Illinois  and  Iowa,  until  the  beginning 
of  the  war,  when  he  enlisted  for  three  months  and 
was  assigned  to  duty  as  military  operator  at  Cairo, 
111.  He  remained  in  the  government  service  until 
1863,  when  he  returned  to  Quincy  as  manager  of  the 
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Hale.  Subsequently  he  studied  medicine  in  Phila- 
delphia and  received  a  doctor's  degree  from  the 
University  of  Pennsylvania,  although  he  never  prac- 
ticed medicine.  He  continued  his  studies  abroad 
and  traveled  extensively,  finally  settling  in  Provi- 
dence, R.  I.,  where  he  resided  many  years.  Sixteen 
years  ago  he  went  to  Pasadena,  Cal.,  on  account  of 
his  wife's  health.  Six  months  ago  Dr.  Channing  re- 
turned to  Boston,  and  was  taken  ill  on  February 
22d  with  a  severe  cold,  which  resulted  in  pneumonia. 
He  was  the  inventor  of  a  fire-alarm  telegraph,  a 
hand  telephone,  a  marine  railway  and  a  number  of 
appliances  for  use  in  medical  electricity.  He  is  said 
to  have  written  the  first  books  ever  published  on 
medical  electricity,  and  spent  much  time  in  experi- 
mentation along  this  line.  During  the  abolition 
movement  Dr.  Channing  was  a  leader  among  the  agi- 
tators.    He  is  survived  by  four  children. 


Wire    Conduits    for    Massachusetts 
Cities. 

The  Massachusetts  legislative  committee  on  mer- 
cantile affairs  is  considering  a  bill  by  which  the 
towns  and  cities  of  that  state,  excepting  Boston,  will 
be  authorized  to  construct  and  maintain  conduits 
for  electric  wires,  cables  and  conductors.  This  bill 
was  presented  to  the  House  of  Representatives,  on 
the  petition  of  the  mayor  of  Cambridge.  The  bill 
very  closely  resembles  one  passed  by  the  House  and 
killed  by  the  Senate  last  year.  It  purposes  to  enable 
towns  and  cities  to  get  rid  of  overhead  wires — trolley 
and  long-distance  telephone  wires  excepted.  The  bill 
is  permissive  and  has  a  referendum  provision.  The 
cost  of  construction  is  to  be  met  by  the  proceeds 
of  conduit  loans  outside  of  the  debt  limit.  The 
rentals  received  will  be  devoted  to  the  cancellation 
of  the  bonds,  and,  it  is  believed  by  the  framers  of 
the  bill  that  the  building  and  maintenance  of  the 
conduits  will  entail  no  financial  burden  upon  the 
cities  and  towns  which  build  them.  Each  corpora- 
tion is  not  to  be  compelled  to  remove  over  one  mile 
of  overhead  wire  during  the  first  year  after  the 
completion  of  a  conduit,  nor  more  than  two  miles 
during  any  one  succeeding  year.  The  amount  to 
be  charged  corporations  is  not  to  exceed  12  per 
cent,  per  annum  on  the  cost  of  construction  of  the 
conduits;  this  amount  to  be  apportioned  among  the 
affected  companies  and  the  charge  not  to  exceed 
$350  per  mile,  annually,  for  each  duct,  2%  or  three 
inches  in  diameter.  The  city  or  town  is  to  pay  rental 
for  its  own  wires.  Corporations  can  appeal  to  the 
Board  of  Electric  Light  and  Gas  Commissioners 
in  cases  of  dissatisfaction  in  regard  to  the  rental 
charges.  Conduits  already  laid  by  corporations  may 
be  purchased  by  cities  and  towns. 


LEANDER    D.    PARKER. 


Illinois  and  Mississippi  Telegraph  company.  Mr. 
Parker  made  his  home  at  Quincy  until  18S9,  and  it 
was  while  there,  in  18S4,  that  he  married  Miss  Ellen 
Oakley,  who  survives  him. 

In  1869  Mr.  Parker  returned  to  Chicago  and  was 
appointed  chief  clerk  to  the  district  superintendent 
of  the  Western  Union  Telegraph  company,  being 
promoted  to  assistant  superintendent  in  1880.  The 
next  year  he  left  this  position  to  become  assistant 
superintendent  of  the  Mutual  Union  Telegraph  com- 
pany, which  had  just  been  organized.  In  the  fall 
of  1882  Mr.  Parker  undertook  the  construction  of 
the  Postal  Telegraph-cable  company's  lines,  which 
he  completed  as  far  as  Chicago  during  the  next 
year,  when  he  was  made  general  superintendent  of 
the  company  for  the  western  division.  He  remained 
in  this  position  until  January  i,  1901,  when  he  was 
forced  to  retire  on  account  of  his  failing  health. 

Mr.  Parker  had  a  thorough  acquaintance  with 
the  western  portion  of  the  country  and  its  business 
interests,  and  his  long  practical  experience  in  the 
various  branches  of  the  telegraph  service  made  him 
a  valuable  officer  of  the  Postal  company.  Although 
his  connection  with  that  company  was  nominally 
terminated  at  the  time  of  his  resignation,  he  was 
frequently  called  into  consultation  by  its  officers,  and 
he  had  been  voted  a  generous  salary  for  the  re- 
mainder of  his  life,  in  recognition  of  his  faithful 
and  untiring  service  in  the  establishment  and  de- 
velopment of  the  Postal  telegraph  system.  He 
leaves   a   widow  and  four   children. 


General  Fry. 

General  Charles  Carleton  Fry,  prominently  con- 
nected with  the  Lynn  (Mass.)  Gas  and  Electric  com- 
pany since  its  formation,  died  of  pneumonia  on 
March  21st,  at  his  home  in  Lynn.  He  was  born 
in  1842  and  held  many  city  offices,  being  president 
of  the  present  Board  of  Aldermen.  He  was  con- 
nected with  the  militia  from  1861  until  1897,  when 
he  retired  with  the  rank  of  brigadier-general.  He 
was  a  prominent  Mason,  having  been  grand  com- 
mander of  the  Knights  Templar.  General  Fry  was 
a  bachelor. 


Copper. 


The  current  price  of  copper  is  17  cents  a  pound 
for  the  lake  brands,  with  a  decidedly  firm  tone.  The 
uniformly  steady  market  has  been  a  feature  for 
several  weeks  past,  says  the  New  York  Sun  of 
recent  date,  and  the  present  level  of  values  is  main- 
tained with  comparative  ease,  owing  to  the  large 
home  consumption  and  the  judicious  system  of  not 
crowding  the  market  with  supplies  beyond  its  ability 
to  absorb  them.  There  are  no  weak  holders  of  cop- 
per now  on  this  side  of  the  Atlantic.  The  leading 
producers  are  strong  financially,  and  have  splendid 
cash  balances  to  their  credit ;  hence  they  have  an 
ample  supply  of  funds  with  which  to  carry  their 
own  copper  when  they  may  deem  it  advantageous 
to  do  so.  But  the  recent  phenomenal  demand  has 
required  immediate  shipment  of  the  bulk  of  the  out- 
put fresh  from  the  smelting  and  refining  plants  to 
the  furnaces  of  the  consumer. 

Capital  is  a  much  more  important  factor  in  the 
copper  business  than  ever  before,  and  the  large  re- 
sources of  the  principal  copper  producers  at  present 
contrast  strongly  with  their  financial  position  a  few 
years  ago.  The  entrance  of  the  Amalgamated  mag- 
nates has  resulted  in  the  formation  of  the  strongest 
combination  in  copper  ever  known.  Supply  and  de- 
mand have  been  favorable  to  their  projects.  No 
arbitrary  use  of  money,  even  to  an  unlimited  ex- 
tent, could  have  produced  the  extraordinary  con- 
ditions existing  in  the  copper  world  at  present. 

Copper  mining  is  likely  to  enjoy  uninterrupted 
prosperity  for  a  long  time  to  come.  The  industry 
is  now  on  a  basis  where  the  earnings  ought  to  sat- 
isfy the  most  ambitious. 


Wiiiiam  F.  Channing. 

Dr.  William  F.  Channing  died  at  a  Boston  hos- 
pital on  March  19th,  aged  81  years.  He  was  the 
son  of  Dr.  William  Ellery  Channing,  the  famous 
Boston  divine.  He  received  his  education  in  the 
Boston  public  schools  and  at  Harvard,  where  he 
was  graduated  in  the  class  with  Dr.,  Edward  Everett 


The  Houghton  (Mich.)  correspondent  of  the  Iron 
Age,  under  date  of  March  i8th,  writes :  ''The  activ- 
ity of  this  region,  with  the  continuance  and  appar- 
ent reasonable  permanence  of  17-cent  lake  copper,  is 
wonderful.  Within  the  past  week  two  contracts 
have  been  let  for  immense  stamp  mills,  one  each 
for  Champion  and  Trimountain  mines.  They  will 
be  on  the  shore  of  Lake  Superior,  near  that  of  the 
Adventure  mine,  that  will  soon  be  under  rapid  con- 
struction. The  great  mill  of  the  Isle  Royale  com- 
pany is  ready  for  work,  and  one  head  will  be  started 
at  once.  The  Baltic  mill,  on  the  shore  of  Lake 
Superior,  west  of  Houghton,  is  almost  completed, 
but  cannot  be  stamping  rock  until  late  in  the  commg 
summer.  The  Mass  mill,  still  further  west,  is  now 
under  way  and  will  be  at  work  next  winter.  The 
Wolverine  and  Mohawk  mills,  to  the  northwest, 
will  be  started  as  soon  as  the  deep  snow  is  off  the 
ground.  All  these  mills  will  add  largely  to  the 
copper-producing  possibilities  of  the  region,  and  an- 
other year  should  see  a  very  considerable  increase 
in  the  amount  of  refined  copper  turned  out  from 
this  rich  district.  Nearly  40  stamps  are  included  in 
these  new  mills,  and  they  will  be  able'  to  crush  about 
40,000  tons  of  rock  daily." 


Articles  of  incorporation  of  the  Caconine  Cop- 
per company  have  been  filed  with  the  clerk  of  Hud- 
son County,  N.  J.  The  company's  capital  is  placed 
at  $6,000,000,  but  it  will  begin  business  with  $3,- 
000,000.  It  is  said  it  will  control  31  mines,  water 
rights,  etc.,  in  the  Kaibab  Mountains,  Caconine 
County,  Ariz.  The  incorporators  are  Donald  Grant 
of  Faribault,  Minn.,  Ex-Judge  Lawrence  P.  Boyle 
of  Chicago  and  ex-Judge  Thomas  F:  Noonan  of 
Jersey  City.  Others  interested  are  W.  H.  McCor- 
mick,  a  banker  of  Salt  Lake  City;  Henry  M.  Ryan 
of  Chicago,  Peter  Kimberley  of  Sharon,  Pa.,  and 
Aquilla  Nebeker  of  Utah.  Donald  Grant  is  the  pres- 
ident and  Mr.  McCormick  is  the  treasurer. 
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Telephone  News  from    the  Northwest. 

The  Twin  City  Telephone  company  has  bought 
a  site  at  the  corner  of  Dale  and  Hague  streets,  in 
St.  Paul,  for  a  sub-exchange.  The  company  has 
made  a  proposition  to  the  citizens  of  Excelsior, 
Minn.,  and  the  residents  of  the  lower  lake  of  Lake 
Minnetonka,  to  establish  a  local  exchange,  belting 
the  lower  lake,  if  given  a  reasonable  patronage,  at 
$2  per  month  for  business  connections  and  $1.50 
for  residences.  A  canvass  is  being  made  whicli  is 
resulting  well.  This  company  has  also  secured  a 
contract  in  Minneapolis  to  establish  a  local  exchange 
of  32  connections  in  the  courthouse. 

A  local  exchange  is  planned  for  VVinthrop,  Minn. 

Contracts  have  been  awarded  at  La  Crosse,  Wis., 
for  the   erection  of  the  new   telephone  exchange. 

The  Kerkhoven  and  Hayes  Telephone  company 
has  been  formed  at  Kerkhoven,  Minn. 

Work  has  been  resumed  on  the  new  telephone 
line  between  Eau  Claire  and  La  Crosse,  Wis. 

The  La  Crosse  Telephone  company  will  place  its 
wires  in  the  business  district  of  La  Crosse,  Wis., 
underground  during  the  coming  summer. 

The  farmers  of  Fairview  township,  Hanson 
County,  S.  D.,  have  formed  a  telephone  association 
and  will  build  a  line  to  Alexandria,  where  they  will 
connect  with  the  local  exchange. 

The  Ada  and  Twin  Valley  (Minn.)  Telephone 
company  will  extend  its  toll  lines  in  several  direc- 
tions. 

A  larger  switchboard  has  been  put  in  for  the  local 
exchange  at   St.  James,   Minn.    ' 

The  Oakfield  Telephone  company  has  been  in- 
coiporated  at  Oaldield,  Wis.,  with  $4,000  capital 
stock. 

All  of  the  larger  debts  of  the  Mississippi  Valley 
Telephone  company  in  both  Minneapolis  and  St. 
Paul  have  been  settled  and  the  receiver  will  soon 
ask  for   a   discharge. 

The  Mandan  and  Northwestern  Electrical  com- 
pany has  been  incorporated  at  Mandan,  N.  D.,  to 
build  a  telephone  line  from  Mandan  to  Oliver 
County. 

The  local  exchange  at  Casselton,  N.  D.,  has  grown 
so  that  a  new  switchboard  is  necessary.  Extensions 
will  be  made  into  the  country. 

The  telephone  line  connecting  Acoma,  Minn.,  to 
Hutchinson,   will   be   extended  to    JLJrookfield. 

A  substitute  telephone  bill  has  been  offered  in 
the  Minnesota  Legislature  in  place  of  the  Burns 
measure,  which  has  caused  so  much  unfavorable 
comment.  The  new  bill  grants  to  individuals  the 
same  rights  through  unincorporated  towns  that  tele- 
phone corporations  now  enjoy. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  will  extend  lines  from  Mankato  to  Rapidan, 
Garden  City  and  Mapleton;  also  to  Lake  Crystal  the 
coming  season. 

Edward  Benson  proposes  a  telephone  line  from 
Browns  Valley,  Minn.,  along  the  east  shore  of  Trav- 
erse Lake. 

The  Gary  (Minn.)  Telephone  company  will  ex- 
tend  its   lines  to   Fertile  in  the   spring. 

The  Webster  (S.  D.)  Telephone  company  has 
been  incorporated,  with  $10,000  capital  stock.  Ma- 
terials are  arriving  for  the  new  plant. 

Seven  mutual  telephone  companies  of  Ringgold 
County,  Iowa,  have  demanded  better  connections  at 
Mount  Ayr,  threatening  to  install  a  switchboard  and 
exchange  of  their  own. 

A  line  is  projected  from  Arapahoe  to  Gosper,  Neb. 

The  Farmers'  Mutual  Telephone  company  of 
Adair,  Iowa,  has  been  incorporated,  with  $10,000 
capital  stock. 

The  Nodaway  Valley  Telephone  company  asks  a 
franchise   at  Villisca,   Iowa. 

A  rural  telephone  line  is  projected  in  Humboldt 
township,  near   Columbus,    Neb. 

The  Farmers'  Telephone  company  of  Dodge,  Neb., 
has  been  formed. 

The  Rocky  Mountain  Bell  Telephone  company 
will  build  a  toll  line  east  from  Great  Falls,  Mont., 
to   Fort    Benton   this    season. 

The  Keya  Paha  and  Brown  County  Telephone 
company  has  been  incorporated  at  Ainsworth,  Neb. 
Construction  is  to  be  begun  as  soon  as  possible. 

The  Sumner  (Iowa)  Telephone  company  will  ex- 
tend its  lines  to  Waterloo  the  coming  season. 

Afton,  Iowa,  will  vote,  March  2Sth,  on  granting 
a   franchise   to  the    Mutual   Telephone   company. 

A  bill  has  passed  the  House  of  the  Washington 
Legislature,  fixing  telephone  rates.  The  maximum 
for  a  single  wire  is  $4  a  month,  for  a  two-party 
line,   $2.50,    and    for   more  than   two-party,   $1.50. 

The  Mutual  Telephone  company  of  Des  Moines, 
Iowa,  will  extend  its  underground-conduit  system 
this   summer. 

A  mutual  telephone  exchange  is  projected  for 
Wellman,  Iowa. 

The  Western  Electric  Telephone  company  will  re- 
build and  improve  the  exchange  at  Cherokee,  Iowa. 

The  Pitcher  Telephone  company  of  Galena,  111.,  is 
extending  a  toll  line  toward  Dubuque,   Iowa. 

The  Wisconsin  Telephone  company  will  place  its 
wires  in  Appleton,  Wis.,  underground  as  soon  as 
possible. 

The  Billings  (Mont.)  Telephone  company  has 
been  reorganized  and  will  continue  in  business. 
Some  extensive  improvements  are  planned  for  the 
coming   spring. 

Work  will  soon  be  started  on  a  copper  toll  line 


between  Sioux  City  and  Des  Moines,  la.,  by  the 
Iowa  Telephone  company. 

The  Iowa  Telephone  company  in  Dubuque,  Iowa, 
announces  a  cut  in  rates  to  $2  a  month  for  single 
lines  for  business  houses  and  $1.25  for  residences; 
party  lines  for  business  houses,  $1.50  a  month;  for 
residences,   $8  a  year. 

Farmers  of  Lake  View,  near  Cedar  Falls,  Iowa, 
have  formed  a  telephone  company  because  of  diffi- 
culties with  the  Bell  company. 

The  Farmers'  Kent  and  Lenox  Mutual  Telephone 
company  is  building  a  toll  line  between  Kent  and 
Lenox,  Iowa. 

The  Iowa  Independent  Telephone  association,  re- 
cently in  session  at  Des  Moines,  agreed  to  refuse 
toll-line  and  exchange  connections  to  any  cornpany 
infringing  on  the  rights  of  members  by  building 
parallel  or  competing  lines. 

A.  E.  Whitney  proposes  a  local  exchange  for 
Volga,   S.   D. 

Miss  Katherine  Murray,  a  telephone  operator  for 
the  Northwestern  Telephone  Exchange  company,  in 
St.  Paul,  has  been  confined  to  her  home  with  blood 
poison,  resulting  from  contact  of  a  brass  plug  in 
the  central  office  with  her  lips.  R. 


Ohio  Telephone  Notes. 

Within  the  next  few  months  the  United  States 
Telephone  company  will  have  completed  several  lines 
that  will  make  the  scope  of  its  usefulness  very  much 
wider  than  at  present.  Its  part  of  the  line  for  con- 
nection with  Pittsburg  is  completed,  and  the  officers 
have  the  assurance  that  the  Pittsburg  and  Alle- 
gheny Telephone  company  will  have  its  portion 
completed,  so  that  connection  may  be  established 
early  in  April,  thus  giving  all  exchanges  connected 
with  the  United  States  Telephone  company  access 
to  all  the  points  reached  by  the  lines  extending  east 
from  Pittsburg,  and  vice  versa.  While  the  plans 
of  the  United  States  Telephone  company  are  not 
fully  matured,  it  has  been  decided  to  build  a  line 
from  Ironton,  the  present  southern  Ohio  terminus, 
to  Gallipolis  and  Pomeroy,  along  the  northern  bank 
of  the  Ohio  River.  Another  line  will  be  built  from 
Logan,  Hocking  County,  to  Parkersburg,  by  way  of 
Athens,  and  still  another  from  Steubenville  to 
Wheeling,  giving  connection  with  West  Virginia  at 
two  different  points.  The  company  has  in  contem- 
plation a  line  from  London,  Ohio,  to  Richmond, 
ind.,  to  connect  with  the  new  long-distance  com-, 
pany  at  that  place.  This  line  will  pass  through 
some  important  Ohio  towns  on  this  route  and  ex- 
tend the  service  in  the  eastern  part  of  the  state. 
Another  line  is  contemplated  from  Xenia  to  Ken- 
ton, by  way  of  Springfield,  Urbana  and  Bellefon- 
taine.  In  addition,  the  Michigan  line  into  Toledo 
will  be  completed  within  the  next  60  days,  which  will 
give  connection  with  all  the  Independent  companies 
of  Michigan.  The  material  for  all  of  this  work 
has  been  purchased,  and  men  are  at  work  on  the 
right-of-way  and  the  obtaining  of  franchises  where 
these  have  not  already  been  secured,  which  is  pretty 
fair  evidence  that  the  lines  will  all  be  completed  as 
rapidly  as  the  company  can  get  to  them. 

The  Franklin  Telephone  company  of  Columbus  is 
rapidly  demonstrating  the  feasibility  of  furnishing 
telephone  service  for  the  small  towns  and  the  farm- 
ers. This  field  of  business  was  hardly  thought  of 
in  Ohio  until  Manager  Frank  L.  Beam  of  the  Citi- 
zens' Telephone  company  of  Columbus  took  it  up,  and 
he  has  found  that  there  is  a  great  demand  for  it.  An 
exchange  is  now  in  operation  at  Worthington,  north 
of  Columbus,  with  28  town  subscribers  and  29  farm- 
ers' telephones,  with  others  to  follow.  The  exchange 
at  Canal  Winchester  has  28  town  subscribers  and 
1 1  country  subscribers.  The  Westerville  exchange 
has  65  subscribers  in  all.  In  addition  to  these,  ex- 
changes are  being  built  at  Hilliards,  Dublin  and 
Grove  City,  all  with  good  prospects.  Lines  are  be- 
ing built  all  through  these  sections  for  the  use  of 
farmers. 

Superintendent  Arthur  W.  Hoge,  who  has  had 
charge  of  the  construction  and  maintenance  of  the 
Columbus  Citizens'  Telephone  company,  and  has  been 
in  active  charge  of  the  construction  of  the  long- 
distance lines  in  this  section  of  the  state  during  the 
last  year,  has  resigned  his  position,  to  accept  a 
similar  one  with  the  Independent  company  of  De- 
troit, Mich.,  where  a  large  exchange  will  be  built. 
He  has  been  very  successful  in  his  work  at  Columbus 
and  has  made  many  friends  there,  who  regret  to 
see  him  depart.  A.  J.  Lighthouse,  who  has  been  his 
assistant,  has  been  promoted  to  the  position  of  su- 
perintendent   at    Columbus. 

Manager  Frank  L.  Beam  of  the  Columbus  Citi- 
zens' Telephone  company,  has  been  made  manager 
of  the  Lancaster  Telephone  company,  and  will  con- 
duct its  affairs  from  the  Columbus  office,  Lancaster 
being  but  25  miles  distant. 

The  Bell  Telephone  company  has  arranged  to 
erect  a  new  building  at  Marietta,  which  will  be  used 
exclusively  for  an  exchange.  It  will  be  40  by  75 
feet  in  dimensions  and  two  stories  high  above  the 
basement.  The  basement  will  be  used  as  a  work- 
shop and  the  first  story  as  a  storeroom.  The  second 
story  will  contain  the  exchange  and  the  offices  of 
the  manager  and  his  assistants.  A  new  switchboard 
will  be  installed,  and  it  is  thought  that  the  building 
will  be  ready  for  occupancy  about  July  1st. 

The  Mansfield  Telephone  company,  Mansfield,  has 


established  offices  in  the  Scattergood  building,  where 
the  exchange  will  be  located.  The  local  exchange 
of  the  Star  Telephone  company,  which  was  purchased 
a  few  days  ago,  will  be  moved  to  the  new  location 
early  in  April.  Charles  Fritzinger  will  be  made 
superintendent  of  the  company's  plant. 

I'he  Bell  people  at  Springfield  are  making  five-year 
contracts  with  their  customers,  to  secure  themselves 
against  the  possibility  of  an  Independent  company 
being  organized  there.  But  the  time  is  not  far  dis- 
tant when  the  Independent  exchange  will  be  built. 
Springfield  is  too  important  a  point  to  be  missed. 
The  Bell  company  is  building  rural  lines  out  from 
Bloomdale,  the  subscribers  paying  the  same  as 
they  do  in  the  town. 

The  Farmers'  Co-operative  Telephone  company  of 
Mansfield  has  made  an  assignment  to  A.  H.  Brown 
of  Belleville.  The  company  has  lines  in  Richland 
and  surrounding  counties.  It  is  said  the  liabilities 
will  reach  from  $8,000  to  $10,000,  while  the  assets 
are  not  much  more  than  half  that  amount. 

The  Hillsboro  Telephone  company,  Hillsboro, 
Ohio,  has  increased  its  capital  stock  from  $10,000 
to  $30,000. 

The  Citizens'  Telephone  company  of  Middletown 
has  been  incorporated,  with  a  capital  stock  of  $10,- 
000,  to  build  a  plant  in  that  city.  The  incorporators 
are  Charles  Margerum,  Charles  S.  Barkelew,  W.  H. 
Johnson,  Charles  L.  Goldman  and  Charles  W.  Faber. 

The  People's  Telephone  company,  Jacobsburg, 
Belmont  County,  has  been  incorporated,  with  a  capi- 
tal stock  of  $1,000,  by  W.  G.  Simpson,  Miles  R. 
Hart,  P.  W.  Helpbringer,  G.  C.  Meek-  and  Albert 
Kelvey.  O.  M.   C. 

Indiana  Telephone  Items. 

The  Star  Telephone  company  of  Shoals  (capital 
stock,  $2,000)  and  the  Warrington  and  Markleville 
Telephone  company  of  Warrington  (capital  stock, 
$11,000)  have  filed  articles  of  incorporation  with  the 
secretary  of  state. 

The  Henry  County  Telephone  company,  organized 
at  Knightstown,  has  disbanded  on  account  of  the 
low  rural  rates  offered  by  the  Bell  company. 

The  Home  Telephone  company  of  Greensfork  is 
now  putting  the  finishing  touches  on  a  modern  plant 
in  that  prosperous  town  and  reaching  out  over  a 
wide  section  of  the  surrounding  country.  Tele- 
phones are  furnished  at  40  cents  a  month,  and  that 
price  includes  free  service  over  the  long-distance 
lines  within  a  prescribed  territory. 

The  Central  Union  Telephone  company  is  pro- 
posing to  establish  an  exchange  in  Hartford  City,  and 
announces  that  it  will  furnish  telephones  at  90  cents 
a  month.  The  present  rate  of  the  Independent 
company  is  $2  and  $1  a  month  for  business  and 
dwelling  houses,  respectively. 

The  T'own  Board  of  Scottsburg  believes  in  free 
competition,  and  in  consequence  has  granted  a 
telephone  franchise  to  each  of  four  applicants — the 
Hoosier  Telephone  company,  Scott  County  Telephone 
company,  C.  E.  Gregory  of  Sheridan  and  E.  E. 
Daugherty  of  Brownstown. 

The  New  Telephone  company  at  Indianapolis  has 
entered  a  vigorous  protest  to  the  Board  of  Public 
Works  against  allowing  the  Indianapolis  Light  and 
Power  company  to  place  its  wires  under  those  of  the 
telephone  company  on  poles  in  the  streets,  requiring 
workmen  to  crawl  up  through  a  network  of  high- 
potential  wires  to  get  to  their  own.  The  rule  has 
been  for  each  company  to  over-construct  the  other, 
according  to  precedence  in  the  street.  An  effort  will 
be  made  to  get  all  the  wire  companies  together  and 
agree,  if  possible,  upon  a  code  of  ethics  in  the 
matter. 

One  of  the  last  acts  signed  by  Governor  Durbin 
provides  that  all  telephone,  telegraph,  electric-light 
or  other  wires  of  any  kind  hereafter  constructed 
over  the  tracks  of  any  steam  railroad  in  the  state 
shall  be  supported  by  substantial  wooden  poles,  of 
a  size  not  less  than  12  inches  in  diameter  at  the 
bottom  and  not  less  than  six  inches  in  diameter  at  the 
top,  or  iron  or  steel  poles  not  less  than  five  inches  in 
diameter  at  the  bottom  and  three  inches  at  the  top, 
set  in  the  earth  not  less  than  six  feet  and  well 
tamped.  Such  wires  are  required  to  clear  the  top 
of  the  rails  at  least  25  feet  and  be  securely  fast- 
ened in  place,  except  that  trolley  wires  of  electric 
railroads  need  not  be  more  than  22  feet  above  the 
rails.  To  the  Circuit  Court  is  given  authority  to 
see  that  the  provisions  of  the  act  are  enforced,  and 
anyone  proceeded  against  for  failing  to  comply  with 
it  is  made  liable  for  the  cost  of  the  proceedings  in 
case  the  court  decides  against  him.  This  act  is  said 
to  have  been  passed  as  a  protection  to  the  railroads 
and  their  employes  against  neighborhood  telephone 
lines,  the  wires  of  which  are  often  strung  on  inade- 
quate poles. 

The  Scott  County  Telephone  company  and  the 
Sugar  Creek  Township  Farmers'  Telephone  com- 
pany of  New  Palestine,  Hancock  County,  have  in- 
corporated by  filing  articles  with  the  secretary  of 
state. 

The  City  Council  of  Bedford  has  granted  a  fran- 
chise to  the  Carter  Telephone  company  over  a  veto 
of  Mayor  D.  Y.  Johnson. 

Arthur  B.  Irwin  has  petitioned  the  Indiana  Ap- 
pellate Court  for  a  rehearing  in  his  case  against 
the  Rushville  Co-operative  Telephone  company  for 
damages  for  discontinuing  his  service.  Irwin  owed 
the   company  for   service  and  attempted  to  set  off 
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against  it  an  account  he  purchased  against  the  com- 
pany. 

The  Independent  Telephone  company  organized 
by  BickncU  and  \"incennes  people  will  begin  on  a 
local  exchange  at  Bicknell  at  once.  The  company 
will  work  wjth  the  Central  Union  company  and 
will  furnish  long-distance  service  over  the  toll  lines 
of  that  company.  It  also  purposes  building  lines 
to  all  surrounding  villages. 

The  court  at  Franklin  has  supported  the  view 
that  the  leaving  of  a  message  to  be  telephoned  an- 
nouncing the  death  and  burial  of  a  relative  was  not 
binding-  on  the  company;  that  the  undertaking  to 
deliver  was  a  personal  one  with  the  operator,  and 
his  failure  could  not  bind  the  company. 

Mayor  Taggart  of  Indianapolis  in  his  annual  mes- 
sage refers  to  the  income  received  from  the  tele- 
phone companies  and  says  the  Central  Union  and 
the  New  Telephone  companies  each  paid  the  city 
$6,000  during  the  past  year. 

The  Stromberg- Carl  son  Telephone  Manufacturing 
company  of  Chicago  brought  suit  on  the  iS.th  inst. 
against  the  Central  Energy  company  of  Frankfort, 
on  a  promissory  note  for  $7,000,  to  foreclose  a 
mechanic's  lien  and  to  have  a  receiver  appointed  to 
take  charge  of  the  business,  alleging  insolvency. 
The  plant  was  established  a  year  ago  by  J.  H.  Mur- 
phy of  Indianapolis.  As  soon  as  the  new  plant  was 
ready  for  business  the  Bell  company  reduced  its 
rates  from  $2.50  and  $1.25  to  70  and  40  cents  a 
month.  Mr.  !NIurphy  met  these  prices,  and  the  war 
has  been  bitter,  placing  Mr.  Murphy's  plant  in  severe 
financial  straits.  When  the  case  was  called  in  court 
it  was  stated  that  an  agreement  of  the  creditors 
had  been  reached  looking  to  the  sale  of  the  plant  to 
Indianapolis  capitalists,  and  the  court  granted  a  con- 
tinuance for  one  week.  In  the  event  that  a  sale  is 
made  the  company  will  reorganize  at  once  with 
J.  H.  Murphy  as  general  manager,  and  the  plant 
will  ht  operated  as  an  Independent  one,  as  hereto- 
fore.   ,  F- 

Lockwood  on  Telephony. 

Thomas  D.  Lockwood  delivered  an  address  at 
the  monthly  banquet  of  the  Association  of  Railroad 
and  Steamboat  Agents  of  Boston,  last  week,  during 
which  he  said :  "If  there  are  any  newspaper  men 
present,  I  hope  they  will  never  again  print  the  asser- 
tion that  electricity  is  in  its  infancy.  The  appliances 
may  be,  but  electricity  itself  has  reached  a  vigorous 
manhood."  Mr.  Lockwood  said  that  the  American 
Bell  company  operated  640.000  miles  of  underground 
wires,  emplo3^ed  32,000  persons,  and  its  lines  carried 
2,000.000.000  conversations  per  annum.  He  depre- 
cated the  fact  that  the  nation,  the  state,  and  the 
city  found  it  necessary  to  legislate  continually  against 
the  railroads,  the  telegraph,  and  the  telephone.  He 
declared  that  these  interests  were  entitled  to  a 
respite  and  should  be  let  alone  for  a  time.  He  gave 
some  interesting  telephonic  reminiscences.  He  said 
that  the  first  comment  on  a  message  over  a  tele- 
phone wire  was  made  by  the  emperor  of  Brazil  at 
the  Philadelphia  Centennial  Exposition,  when  Pro- 
fessor Bell  was  giving  a  practical  demonstration  of 
his  invention.  Mr.  Lockwood  said  that  after  the 
commercial  value  of  the  telephone  was  established, 
13  different  persons  claimed  to  be  the  inventor. 


T.  T,  C.  Company  Disposes  of    Indiana 
Interests. 

A  telephone  deal  was  completed  last  week  at  Fort 
AVayne,  Ind.,  whereby  the  stockholders  of  the  Home 
Telephone  company  of  that  city  purchased  from  tlije 
Telephone,  Telegraph  and  Cable  company  of  New 
York  all  the  interests  represented  by  the  National 
Telephone  company  for  $120,000  cash.  The  National 
company  has,  it  is  said,  1,100  miles  of  ware  connect- 
ing Sturgis,  Mich.,  North  Baltimore,  Ohio,  Auburn 
and  Kendallville,  Ind.,  and  a  number  of  intermediate 
points.  It  is  stated  that  the  Bell  people  made  an 
effort  to  get  the  property,  but  failed. 


GENERAL  TELEPHONE  NEWS. 

The  general  offices  of  the  Knickerbocker  Tele- 
phone and  Telegraph  company  have  been  removed 
from  No.  41S  Broome  street  to  No.  100  Broadway, 
New  York  city. 

The  Columbus  (Ohio)  Post  states  that  a  meeting 
of  the  Independent  companies  of  Ohio  will  be  held 
at  the  Chittenden  Hotel,  Columbus,  on  April  5th. 
The  meeting  is  called  by  Judge  J.  M.  Thomas,  presi- 
dent of  the  state  association,  and  the  object  is  to 
consider  matters  which  may  result  in  a  more  har- 
monious co-operation  on  the  part  of  the  Independent 
companies,  of  which  there  are  about  180  in  the  state. 

To  meet  the  demands  of  a  rapidly  growing  sys- 
tem, the  directors  of  the  Bell  Telephone  company  of 
Philadelphia  have  voted  to  increase  the  capital  stock 
of  the  corporation  $2,000,000.  This  increase,  if  rati- 
fied by  the  stockholders  at  a  meeting  to  be  held  on 
Tuesday.  May  21st.  will  make  the  capital  of  the  com- 
pany $8,000,000.  One  year  ago,  March  20,  1900,  the 
capital  was  increased  from  $4,000,000  to  $6,000,000. 
^^hen  the  company  was  incorporated  in  1881  the 
capital  was  $1,000,000. 


Important  European  Electrical  and  En- 
gineering Developments  at  the 
Close  of  the  Nineteenth 
Century.' 

By  William  J.  Hammer. 

The  Nernst  lamp  is  the  invention  of  Professor 
Walther  Nernst  of  Gottingen  University,  a  leading 
authority  in  the  chemical  world,  in  which  his  origi- 
nality had  left  an  important  impress  before  he 
made  his  discoveries  resulting  in  the  electrolytic 
lamp.  Professor  Nernst  informed  the  author  last 
November  at  his  laboratory  in  Gottingen  that  the 
discovery  of  the  principles  underlying  his  lamp  had 
been  made  during  a  series  of  experiments  to  de- 
termine what  caused  the  efficiency  of  the  Welsbach, 
or,  as  it  is  called  abroad,  the  "Auer"  mantle.  More 
or  less  secrecy  has  been  observed  as  to  the  materials 
used  in  the  Welsbach  mantle,  but  it  is  well  known 
that  certain  metallic  oxides,  such  as  thorium,  yttrium, 
cerium,  zirconium,  glucinum,  erbium,  and  others  less 
known,  have  entered  into  their  manufacture.  Prob- 
ably the  first  three  mentioned  are  the  ones  chiefly 
used,  although  the  ingredients  and  proportions  have 
been  varied  from  time  to  time. 

The  efficiency  of  incandescent  illuminants,  as  far 
as  radiation  goes,  depends  simply  upon  the  tempera- 
ture. The  carbon  filament  in  an  incandescent  lamp 
is  structurally  too  weak,  and  has  too  low  a  specific 
resistance  to  stand  very  high  temperatures.  The 
blackening  of  the  globe  of  an  incandescent  lamp  is 
Indicative  of  its  rapid  disintegration,  and  of  the  fact 
that  its  highest  practicable  temperature  has  been 
reached.  Probably  the  most  refractory  substances 
thus  far  used  as  illuminants  are  zirconium,  used  to 
replace  the  lime  in  the  lime  light,  and  the  oxides  of 
the  so-called  rare  earths,  already  referred  to,  used 
in  the  Welsbach  mantle  and  the  Nernst  lamp.  It 
is  a  well-known  fact  that  the  W^elsbach  incandescent 
gas  mantle  falls  off  in  candlepower  very  rapidly.  I 
believe  the  loss  is  about  25  per  cent,  in  the  first 
60  hours.  So  closely  is  the  composition  of  the 
Nernst  filament  or  glower  related  to  the  Welsbach 
mantle  burner,  that  it  is  an  interesting  question  as 
to  what  extent  the  Nernst  lamp  will  fall  off  In  its 
efficiency.  The  greatest  difficulty  experienced  by  the 
manufacturers  has  been  the  proper  clamping  of  the 
filament.  I  have  examined  some  of  the  platinum 
connections  after  considerable  use,  and  they  seemed 
to  have  been  eaten  away,  and  even  the  glower  itself 
Is  slightly  diminished  In  thickness  and  becomes  crys- 
talline near  the  anode  or  positive  pole  in  lamps  run 
on  a  continuous  current.  Many  experiments  have 
been  made  to  obviate  this  difficulty,  such  as  forming 
a  blob  of  refractory  material  around  the  platinum 
connections,  and  bringing  the  platinum  wire  to  the 
surface  to  reduce  somewhat  the  temperature  by  radi- 
ation. There  seems  to  have  been  also  considerable 
difficulty  caused  by  expansion,  which  the  London 
Nernst  company  claims  to  have  obviated  by  running 
a  platinum  wire  from  the  end  of  the  glower  through 
the  loop  in  the  supporting  wire,  enabling  the  platinum 
to  slide  back  and   forth  in  this   loop. 

The  London  company  was  for  a  long  time  puzzled 
in  its  endeavors  to  get  rid  of  the  buzzing  noise  of 
the  cut-out  magnet  when  operating  upon  alternating- 
current  circuits.  It  was  finally  found  to  be  due  to 
the  air  confined  back  of  the  armature,  by  reason  of 
the  form  employed ;  by  cutting  the  iron  away 
a  trifle  this  was  entirely  obviated. 

The  company  is  now  standardizing  lamps  for  eight, 
16,  32,  and  higher  candlepower  for  circuits  of  100 
volts   and    upward. 

The  220-volt  lamps  are  usually  made  of  25,  50 
and  100  candlepower,  although  I  saw  some  at  Ganz 
&  Co.'s  works  at  Budapest  and  elsewhere  of  as  high 
as  160  candlepower,  which  were  being  tested  ex- 
perimentally. 

All  of  the  lamps  which  I  saw  in  Europe  were  run 
on  a  200  to  220-volt  circuit,  excepting  a  few  I  saw 
in  London  on  lOO-volt  circuits,  and,  as  a  rule,  25- 
candlepower  lamps  were  used. 

There  is  undoubtedly  a  large  field  for  the  appli- 
cation of  lamps  of  the  Nernst  type  between  the  field 
occupied  by  the  16  to  50-candlepower  incandescent 
lamps  and  the  arc  lamp,  and  it  lends  itself  to  dec- 
orative^ fleets  equally  well  with  the  incandescent 
lamp.  The  candlepower  of  arc  lamps  is  something 
that  has  never  been  satisfactorily  determined,  and 
it  has  not  infrequently  been  the  custom  in  judging' 
the  candlepower  of  arc  lamps  to  "guess  at  it  and 
multiply  by  four."  In  candlepower  steadiness,  color 
of  light  and  ability  to  throw  the  light  down  where 
it  is  needed  and  in  requiring  less  attention,  the 
Nernst  lamp  will  doubtless  prove  superior  to  the 
arc  lamp.  There  will  be  little  difficulty  in  making 
lamps  of  the  Nernst  type  of  very  high  candlepower 
by  employing  longer  filaments,  or,  preferably,  a 
number  of  filaments  In  series  or  multiple  series,  and 
potentials  of  500  to  1,000  volts  may  thus  be  em- 
ployed. Promising  as  the  Nernst  lamp  undoubtedly 
is.  It  will  probably  by  reason  of  the  difficulties  in 
the  manufacture  of  the  lamp,  be  a  long  time  before 
the  carbon  lamp  is  entirely  displaced,  if  it  ever  is. 
In  this  connection,  it  will  be  remembered  that 
with  the  advent  of  the  Edison  carbon  filament  in- 
candescent lamp,  it  was  believed  that  gas  as  an  il- 
luminating agent  was  doomed,  whereas  it  has  been 
shown  that  the  Incandescent  lamp  exercised  a  stimu- 
lating and  beneficial  influence  upon  the  gas  light, 
which    is    more    extensively    employed    to-day    than 
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ever.     The  tendency  of  all  great  inventions  is  rather 
in  the  line  of  building  up  than  tearing  down. 

It  is  impossible  to  operate  the  Nernst  lamp  in  a 
vacuum,  at  all  events  where  a  direct  current  is  em- 
ployed, as,  being  an  electrolytic  lamp,  it  is  said  to 
be  necessary  to  admit  oxygen  to  reoxidize  the  mag- 
nesium liberated  at  the  cathode.  Where  continuous 
currents  are  used  in  electrolytic  lamps  of  the  Nernst 
type,  the  liberation  of  ions  at  the  conneotions  pro- 
duces a  serious  difficulty.  I  heard  it  claimed  by 
some,  while  abroad,  that  the  lamp  operated  more 
satisfactorily  with  a  continuous  current.  Others, 
however,  were  positive  that  an  alternating  current 
was  preferable.  One  prominent  engineering  author- 
ity went  so  far  as  to  state  to  me  that  he  did  not 
believe  that  the  lamp  would  be  a  commercial  sue-; 
cess,  except  when  operated   from  a  storage  battery. 

The  Nernst  lamp  gives  a  most  pleasing  fight;  in 
color  it  stands  midway  between  the  yellow  and  red 
rays  of  the  incandescent-carbon  lanip  and  the  violet 
and  blue  of  the  arc  lamp;  it  is,  however,  so  daz- 
zllngly  white  that  it  is,  as  a  rule,  placed  in  ground- 
glass  globes,  thus  securing  much  greater  diffusion, 
with  a  loss  in  the  light  probably  not  exceeding  15 
to  iS  per  cent.  I  watched  carefully  the  54  Nernst 
lamps  installed  by  the  Allgemeine  Elektricitaets  Ge- 
sellschaft  in  the  Cafe  Bauer,  in  Berlin,  this  being 
one  of  their  first  installations,  and  the  light  certainly 
produces  a  inuch  more  pleasing  effect  than  the  car- 
bon incandescent  lamps  (used  in  certain  places  in 
the  same  fixtures),  and  is  also  superior  to  the  Wels- 
bach mantles  used  in  the  same  rooms.  Arc  lamps 
are  also  burned  in  front  of  the  cafe,  so  that  in  this 
one  installation  four  types  of  lighting  were  employed 
— three  of  them  being  electrical. 

During  my  three  weeks'  stay  in  Berlin,  I  observed 
carefully  every  evening  the  54  lamps  which  were 
here  installed,  and  which  were  doubtless,  on  ac- 
count of  their  prominent  position,  of  the  best  type 
made  by  the  Allgemeine  Elektricitaets  Gesellschaft, 
and  I  noted  that  there  were  usually  from  two  to 
four  or  five  lamps  out,  and  even  at  times  as  high 
as  eight  or  nine  out;  however,  with  an  efiiciency 
approximately  half  that  of  a  carbon  filament  lamp,  a 
much  shorter  life  may  be  permissible.  It  was  also 
quite  common — both  in  this  installation  and  others, 
especially  at  the  Paris  Exposition,  where  the  All- 
gemeine Elektricitaets  Gesellschaft  exhibited  about 
300  lamps,  to  see  the  lamp  running  with  the  heating 
coil  in  circuit,  giving  a  dull  and  sickly  light. 

Personally,  I  have  no  doubt  of  the  ultimate  solu- 
tion of  the  knotty  and  peculiar  problems  met  with 
in  the  manufacture  of  the  Nernst  lamp,  nor  of  the 
immense  value  this  invention  will  ultimately  reach 
to  the  owners  and  the  world  at  large. 
The  Osmium  Lamp. 

During  my  stay  in  Vienna  last  October,  through 
the  courtesy  of  Director  Gallia  of  the  Auer  com- 
pany, I  was  permitted  to  see  several  of  the  new 
osmium  incandescent  lamps  burning,  and  although 
I  was  unable  to  secure  full  particulars  about  this 
new  and  interesting  development,  I  learned  that  the 
lamp,  which  is  the  invention  of  Dr.  Auer  von  Wels- 
bach, operates  at  an  electromotive  force  of  25  volts 
and  shows  an  efficiency  of  from  0.9  to  one  watt  per 
candle.  The  three  lamps  which  I  saw  In  use  were 
all  connected  In  parallel  and  operated  with  key 
sockets,  and  differed  but  little  in  general  appear- 
ance from  an  ordinary  carbon-filament  lamp.  The 
globe  was  somewhat  longer  than  an  ordinary  16- 
candlepower  lamp,  and  the  filament,  which  was  of 
the  hairpin  shape,  was  much  longer.  It  must  be 
used  in  a  vertical  position,  owing  to  its  flexibility. 
I  was  told  that  these  lamps  had  shown  a  life  under 
test  of  700  to  800  hours.  It  will  be  interesting  to 
learn  to  what  extent  the  low  voltage  of  the  lamp 
and  the  rarity  of  the  material  used  In  its  manufac- 
ture will  affect  its  commercial  application.  It  had 
been  intended  to  show  the  osmium  lamp  at  Paris 
before  the  close  of  the  exhibition,  but  there  was 
not  sufficient  time.  Osmium,  which  was  discovered 
by  Tennant  in  1803,  is  a  blue-white,  metallic  ele- 
ment, and  is  almost  infusible.  For  a  long  time  it  was 
known  only  as  a  crystalline,  grain-like  material,  and 
when  fused  in  the  electric  arc,  as  a  hard,  brittle  sub- 
stance, unfit  to  be  worked.  I  was  informed  In  Paris, 
where  I  first  heard  of  this  lamp,  that  the  success- 
ful method  of  handling  this  material,  which  has  al- 
ways been  most  difficult  to  work  with,  was  due,  to 
a  large  extent,  to  Mr.  Waldron  Shapleigh,  of  the 
American  Welsbach  company,  which  concern  con- 
trols the  patent  rights  for  the  United  States.  Ac- 
cording to  Engineer  Scholz,  in  his  lecture  before 
the  German  Incandescent  Gaslight  company,  on 
January  23,  1901,  an  osmium  lamp,  after  burning 
1,500  hours,  was  still  intact,  and  had  fallen  off  in 
candlepower  but  12  per  cent. 

Its  efficiency  at  starting  was  1.45  watts  per  candle- 
power,  and  at  the  end  of  1,500  hours  was  1.7  watts. 
It  is  claimed  that  as  long  as  the  filament  remains 
intact  it  can  be  renewed  several  times.  While  the 
present  range  of  voltage  for  these  pure  osmium 
lamps  is  25  to  50  volts,  a  number  of  filaments  can 
be  connected  in  series  or  multiple  series  for  higher 
potentials,  and  it  is  proposed  to  increase  the  re- 
sistance by  coating  or  uniting  the  osmium  with  cer- 
tain oxides.  Mr.  Scholz  refers  to  a  test  conducted 
upon  four  25-voIt  osmium  lamps  in  series  and  four 
lOO-volt  carbon  lamps  in  parallel ;  the  osmium  lamp 
showed  a  consumption  of  0.96  ampere,  and  the  car- 
bon lamp  2.40  amperes,  the  former  effecting  a  saving 
of  60  per  cent. 

A  20-candlepower  osmium  lamp  run  at  27  volts  re- 
quired 24  watts,  and  a  20-candlepower  carbon  lamp 
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required  68  watts,  the  former  effecting  a  saving  of  44 
watts,  or  about  35  per  cent. 

Utilization  OF  "High-furnace"  Gases  and  Big  Gas 
Engines  for  Electrical   Purposes. 

The    utilization    of   high-furnace   or   blast-furnace 
gases  marks  an  epoch,  not  only  in  the  employment 
of  gas  engines  of  great  power,  but  in  the  supplymg 
of  a  new*  field  for  the  application  of  electrical  rna- 
chinery.     It  is  estimated  that  a  blast  furnace   having 
a  capacity  of  100  tons  of  pig-iron  per  24  hours    pro- 
duces  7,000,000   cubic    feet    of  gas    daily,   equivalent 
to  2,800   horsepower.     If   we   deduct   the  power   re- 
quired to   drive   the   furnace  proper,  there   remains 
2,000  horsepower,   which,   so   far,   has   been   entirely 
wasted,  and  \vhich,  it  has  been  found,  may  be  suc- 
cessfully utilized  in  gas  engines ;  and  it  appears  that 
only   one-si.xth   to   one-quarter  as   much   gas    is   re- 
quired as    would    be    necessary    when    burning    the 
same  gases  under  boilers  for  producing  steam  power, 
and,  furthermore,  it  enables  us  to  dispense  with  costly 
boilers.     Between  25  and  30  years  ago  it  was  cus- 
tomary to  burn  these  gases  at  the  top  of  the  stack. 
They   are   even   so   burned   to-day    to    some    extent. 
They  were  thought   to  be  too  poor  in   quality    and 
too  variable  in  composition,  too  full  of  dust,  particu- 
larly metallic   particles,  tending  to   clog  and  injure 
the  moving  parts ;  too  full  of  acid  matter,  and  of  too 
high  a  temperature  to  enable  their  use  in  gas  engines ; 
but  means   have  been   found,   by  passing  the   gases 
on  their  way  from  the  stack  to  the  engine  through 
pipes  and  dust  pockets  in  which  the  particles  settle, 
and  through  coke  and  water  scrubbers  and  sawdust, 
so  that  the  temperature   is   lowered,   and  the  gases 
sufficiently    well    cleaned.     Even     at     the    Friedens- 
hiitte  Iron  Works,   which  I  visited  in  Upper   Sile- 
sia,   they    operated    successfully    with    gas    charged 
with  40  per  cent,  of  zinc  dust,  which  only  required 
more   purifiers.     Although   some  analyses    show   the 
presence    of    sulphuric    and    phosphoric     acids     and 
chlorine,  the  alkalies  and  lime  probably  neutralize 
their    effect,    and   there    is     no    apparent    corrosion. 
There    is    little   trouble   from    variations    in    quality, 
and   gas   works   well   in   a   gas   engine  of  a   quality 
which    ignites    with    difficulty    under   a   boiler.     The 
first  application  of  the  high-furnace  gas  was  made 
in    February,    1895.    at    Wishaw    Iron    Works,    near 
Glasgow,    with   a   20-horsepower   gas   engine,   which 
indicated    15    horsepower     when    driven    with   these 
gases.     During    the    same    year    high-furnace    gases 
were  applied  on  an  eight-horsepower  engine  at  the 
Cockerill  Iron  Works   at   Seraing,   Belgium,   and  at 
the    Horde    Iron    Works,    in   Westphalia,    Germany, 
where   they   were   used   in   a   12-horsepower   engine. 
The  first  patent  for  the  utilization  of  high-furnace 
gases    in    gas   engines   was    taken   out   the    previous 
year,  in  May,  1894,  by  Mr.  B.  H.  Thwaite  of  Eng- 
land.    The  high-furnace  gases  are  similar  in  quality 
to  the  forms  of  producer  and  power  gas  made  by 
Dowson   and    other     processes,    and,   taken    directly 
from  the  stack,  contain,  as  a  rule,  about  27  per  cent. 
of  combustible  gases,  chiefly  carbon  monoxide,  and 
a  little  marsh  gas  and  hydrogen,  the  balance  being 
mainly    (about   57  per   cent.)    inert   nitrogen.     It   is 
estimated   that    at    the    blast    furnaces     in     England 
alone,   over  2,000,000  horsepower  is   annually  going 
to  waste,  which  might  be  utilized  for  electrical  pur- 
poses.    The  gas-engine    industry    is   about   30   years 
old.     During  that  time,  one  company,  the  Otto,  has 
sold  in  England  and  Germany  alone  about  37,000  gas 
engines,  approximating  500,000  horsepower.     As  in- 
dicating the  development  of  the  large  gas-engine  in- 
dustry,  it   is   interesting  to  note  that   the   Cockerill 
company  of  Seraing,  Belgium,  and  its  licensees  have 
sold,  in  less  than  a  year,  70  engines  of  the  Delamare, 
Deboutteville    &    Cockerill    system,    like    the    1,000- 
horsepower  "Simplex"  engine.     This  engine  develops 
650  horsepower  when  employing  high-furnace  gases. 
The  engine  cylinder  is  four  feet  three  inches  in  diam- 
eter by  four  feet  seven  inches  in  stroke.  The  diameter 
of  the  air  cylinder  is  five  feet  seven  inches  by  four 
feet  bcven  inches  in  stroke.  The  length  of  connecting 
rod,  connecting  two  cylinders,  is  14  feet  five  inches, 
diameter,   11.8  inches.     Tested  without  blowing  cyl- 
inder,   this    engine    showed    573    brake    horsepower, 
with  a  consumption  of   123.7   cubic  feet  of  gas  per 
brake  horsepower,  or  with  a  mechanical  efficiency  of 
72   per    cent.,    and   a    thermal    efficiency,    taking   the 
brake  horsepower,  of  20  per  cent.     With  the  blower 
connected,  this  engine  showed  886  indicated  horse- 
power and  725  brake  horsepower,   with  a  gas   con- 
sumption of  lOi  cubic  feet  per  brake  horsepower-hour 
and  a  thermal  efficiency,  taking  the  indicated  horse- 
power, of  31.5   per  cent.     Until   recently,   the   speed 
of  these  blowers  has  ranged   from  50  to  60  strokes 
per  minute.     An  ordinary  gas  engine  runs  at  a  speed 
of   100  to   150  revolutions  per  minute,  according  to 
its  size,  and  giving  its  maximum  efficiency  at  maxi- 
mum speed.     (According  to  Kennedy  and  others,  a 
gas  engine  at  one-half  load    consumes  25  per  cent, 
more  gas  than  at  full  load.)  I  saw  recently  at  Falve- 
hutte,  in  Upper  Silesia,    Germany,  a  plant  equipped 
with    Horbiger    and    Rogler    valves,    enabling    these 
blowers,    which,    in    this    case,    were    operated    by 
steam    generated   by    furnace    gas,    to    operate    at   a 
speed  of  So  strokes  per  minute.     There  are  several 
types  of  valves  now  on   the  market,  which  enables 
these  blowers  to  be  run  at  a  speed    adapting  them 
to   be    driven    successfully   by    large    gas    engines. 

As  an  illustration  of  the  great  increase  in  the 
reliability  and  the  simplicity  of  the  modern  gas 
engine,  I  call  attention  to  an  engine  which  I  had 
the  pleasure  of  seeing  at  the  Cockerill  Works  at 
Seraing,  Belgium.  It  has  been  running  steadily  for 
over  two  years,  both  night  and  day,  operating  with 


high-furnace  gas.  Professor  Aime  Witz's  test 
showed  an  average  of  181  brake  horsepower,  and  it 
showed  a  mechanical  efficiency  of  85  per  cent.,  and 
consumed  116.5  cubic  feet  of  furnace  gas  per  brake- 
h.orsepower-hour.  The  thermal  efficiency,  taking  the 
brake  horsepower,  is  20  per  cent.  The  speed  is  105 
revolutions  per  minute.  The  cylinder  has  a  diameter 
of  31.5  inches  by  39.3  inches'  stroke.  The  electric 
plant  at  Friedenshiitte  Iron  Works,  in  Upper  Sile- 
sia, is  operated  by  high-furnace  gases.  At  the  time 
of  my  recent  visit  to  this  installation,  it  consisted 
of  two  200-horsepower  gas  engines,  direct-coupled 
to  two  direct-current  dynamos,  and  two  300-horse- 
power  gas  engines,  direct-coupled  to  two  alternating- 
current  dynamos.  The  gas  engines  are  of  the  Otto- 
Deutz  type  driving  Shuckert  dynamos.  They  were 
supplying  a  couple  of  hundred  arc  lamps  and  sev- 
eral thousand  incandescent  lamps  and  electricity  for 
power  purposes.  The  total  horsepower  was  1,000, 
and  at  the  time  of  my  visit  this  was  being  increased 
to  2,400  horsepower.  The  entire  installation,  as  it 
will  be  in  operation  shortly,  consists  of  six  300- 
horsepower  engines  for  power  purposes  and  three 
200-horsepower  for  lighting. 

Sulphur-dioxide  Gas  Engine. 

It  is  claimed  that  a  2,000-horsepower,  central- 
station  engine  would  furnish  power  to  drive  an  addi- 
tional 1,000-horsepower  S0=  engine,'  which  can  be 
connected  as  an  extra  cylinder  to  the  steam  engine, 
or  run  independently  and  thus  increase  about  50 
per  cent,  the  power  developed  without  adding  a 
pound  to  the  quantity  of  fuel  consumed.  Professor 
Josse  states  that,  in  mining  and  iron  works'  districts, 
there  are  a  large  number  of  engines,  which  are  con- 
densing and  non-condensing,  which  consume  more 
than  10  kilograms  of  steam,  and  in  such  cases  2,000 
horsepower  would  be  gained  in  a  plant  of  3,000 
horsepower  by  the  use  of  the  cold-vapor  engine. 

A  triple-expansion  steam  engine,  to  which  an  SO3 
gas  engine  has  been  attached,  is  being  used  for  sup- 
plying light  and  power  to  the  technical  high  school 
in  Charlottenburg.  Exhaustive  tests  have  been 
made,  and  are  being  made,  on  this  engine  by  Pro- 
fessor Josse  and  his  assistants.  Through  the  cour- 
tesy of  Professor  Josse  and  Mr.  Louis  Magee,  di- 
rector of  the  Union  Electric  company  of  Berlin,  I 
was  enabled  to  secure  the  data  here  presented,  and 
had  the  pleasure  of  seeing,  recently,  this  engine 
running  and  undergoing  test.  Professor  Josse  in- 
formed me  that,  even  with  the  triple  expansion,  the 
SO',  engine  gave  an  increase  of  horsepower  of  35 
per' cent.,  with  practically  no  increase  in  the  oper- 
ating expenses.  I  had  hoped  to  present  the  latest 
results  secured  by  this  new  engine,  but  they  did  not 
arrive  in  time  to  embody  them  in  this  paper.  Pro- 
fessor Josse  informed  me  that  he  believed  it  was 
inadvisable  to  go  higher  than  double  expansion,  and 
that  the  preferable  method  of  construction  was  to 
place  the  cylinder  of  the  SO2  engine  in  tandem  with 
the  steam  cylinders.  On  my  asking  if  there  was  any 
danger  in  moisture  getting  into  the  system,  thus 
forming  sulphuric  acid,  which  would  attack  the 
surface  of  the  cylinder,  etc.,  he  said  this  was  im- 
possible. This  development  in  engineering  practice 
is  certainly  a  most  interesting  and  promising  one, 
and  it  is  of  interest  to  note  that  the  AUgemeine  Elek- 
tricitaets  Gesellschaft  is  now  installing  an  SOj  en- 
gine in  its  Markgrafenstrasse  station  in  Berlin.  The 
system  is  not  without  its  disadvantages,  and  even 
possible  danger.  Everyone  knows  the  discomfort 
produced  in  a  room  where  a  common  sulphur  match 
is  ignited,  and  in  all  types  of  engines  there  is  always 
a  possibility  of  a  leak  occurring.  A  comparatively 
small  amount  of  sulphur-dioxide  gas  produces  a 
large  amount  of  discomfort,  and  a  large  amount  of 
it  may  incapacitate  those  working  about  the  machin- 
ery, and  if  exposed  thereto  for  a  considerable  length 
of  time  may  even  result  in  death.  There  are  also 
the  well-known  corrosive  effects  produced.  These 
are  not  cited  with  a  view  of  disparaging  this  most 
interesting  development  but  would  rather  serve  to 
indicate  that  for  such  a  system  to  be  most  success- 
ful the  SOj  engine  should  be  operated  as  an  inde- 
pendent engine,  and  so  boxed  in  and  ventilated 
as  to  reduce  to  a  minimum  the  disadvantages  result- 
ing from  possible  leakage.  The  care  of  this  engine 
is  exceedingly  simple,  as  no  lubricant  is  necessary, 
and,  as  for  the  existing  steam  engine,  absolutely 
nothing  need  be  changed.  In  the  methods  of  con- 
struction very  great  care  is  taken  to  reduce  the 
chances  of  leakage  to  a  minimum.  Great  care  is 
taken  in  the  packing  of  the  stuffing  boxes,  and  in 
addition,  an  extra  stuffing  box  is  placed  on  the  cyliti- 
der  and  connected  to  the  condenser  so  that,  al- 
though the  pressure  inside  of  the  cylinder  is  14 
atmospheres,  there  is  a  pressure  of  but  from  one 
to  iV'  atmospheres  at  the  outer  stuffing  box.  Pro- 
fessor Josse  says  the  engine  can  be  made  abso- 
lutely scentless,  and  that  no  difficulty  need  be  ex- 
perienced on  this  score.  He  also  says  the  results 
of  his  tests  far  exceeded  the  original  calculated  and 
estimated  results  and  completely  justify  the  practical 
application  of  the  Behrend  system  for  the  improve- 
ment in  steam  engines. 

W  P.  Knowles,  superintendent  of  City  Gas 
Works,  Richmond,  Va.,  will  receive  sealed  proposals 
until  May  1st  for  furnishing  to  the  city  for  one 
year  560  arc  lights  of  1,200  candlepower  for  street 
lighting.  A  separate  bid  for  the  above  lights  per 
light   per  night   will   also  be  received. 

I.  The  sulphur-dioxide  engine  was  desoribed  In  the  Western 
Electrician  of  March  lo,  igoo.  pages  153  and  154, 


Liability  for    Injury  of  Lamp  Trlmmo 

A  lamp  trimmer  who  had  been  instructed  that  the 
first  thing  to  do  in  trimming  was  to  throw  the  switch 
at  the  top  of  the  lamp  to  cut  it  out  of  the  circuit,  and 
had  subsequently  had  something  like  a  year  and  a 
half's  experience  as  a  lamp  trimmer,  was  injured  by 
receiving  an  electric  shock  while  reaching  for  the 
switch  one  cold,  damp  morning.  The  short-circuit 
was  caused  by  the  wire  of  his  employer  coming  in 
contact  with  a  transformer  of  another  company,  on 
another  street,  unknown  to  him.  He  sued  both  com- 
panies for  damages.  Against  the  company  that  em- 
ployed him  he  charged  negligence  in  not  instructing 
him  as  to  the  increased  danger  in  working  upon  pole 
lamps  in  wet  weather,  and  in  allowing  the  wires  of 
the  two  companies  to  come  in  contact  on  the  other 
street.  But  both  of  these  grounds  of  complaint  the 
Supreme  Court  of  New  Hampshire  holds  untenable, 
the  case  being  that  of  Carr  against  the  Manchester 
Electric  company  and  the  Union  Electric  company. 
In  the  first  place,  it  found  no  evidence  that  the  damp- 
ness, if  it  appreciably  existed,  caused  the  injury. 
Then,  it  holds  that,  knowing,  as  he  admittedly  did, 
the  risk  of  injury  from  the  wires  of  his  employers 
coming  in  contact  with  the  wires  of  other  electric 
companies,  and  thus  becoming  charged  and  alive, 
he  manifestly  assumed  that  risk  as  between  himself 
and  his  employers,  besides  which,  it  points  out,  they 
had  guarded  him  absolutely  against  that  source  of 
danger  by  means  of  the  cut-off  switch,  the  use  and 
purpose  of  which  he  admittedly  understood.  So, 
irrespective  of  the  question  of  his  own  negligence, 
the  court  holds  that  the  motion  of  the  company  that 
employed  him  for  a  nonsuit  should  have  been  granted. 
As  against  the  other  company,  however,  it  holds  that 
he  assumed  no  risks  of  his  employment.  They  stood 
as  strangers  to  each  other,  and,  as  between  them, 
the  only  rule  to  be  applied  was  that  of  ordinary  care. 
■This  rule  required  that  he  should  make  use  of  such 
means  of  protection  and  safety  as  were  within  his 
control  to  guard  against  the  risks  that  were  known 
to  or  reasonably  to  be  apprehended  by  him  from  the 
negligence  of  the  company.  Among  those  risks  was 
that  of  the  other  company's  wires  becoming  crossed 
with  those  of  his  employers.  True,  he  was  not  only 
apprised  of  that  danger  and  understood  it,  and  was 
also  equipped  with  a  complete  safeguard  against  it 
by  turning  the  cut-off  switch,  but,  as  he  testified  that 
he  was  attempting  to  do  this  when  he  received  the 
shock,  the  court  holds  that  the  question  whether  he 
exercised  ordinary  care  in  his  way  and  manner  of 
doing  it  was  properly  left  to  the  determination  of 
the  jury,  which  decided  in  his  favor  and  against  the 
other  company. 


Marconi  Patents  Declared  Valid. 

The  suit  brought  against  Marconi  by  the  owner 
of  the  Dolbear  patents  for  a  mode  of  electric  trans- 
mission without  wires  has  been  decided  in  favor 
of  the  defendant  by  Judge  Alfred  C.  Coxe  in  the 
United  States  Circuit  Court.  Lyman  C.  Learned, 
the  assignee,  claimed  that  Marconi  had  infringed 
this  patent  in  all  of  his  work  in  this  country,  and 
asked  damages  of  $100,000.  Marconi's  answer  was 
that  his  apparatus  was  an  original  invention  and 
that  it  did  not  infringe  on  the  Dolbear  patent  rights. 
In  this  contention  he  was  supported  by  two  expert 
witnesses  called  on  his  side.  Dr.  John  Ambrose 
Fleming  of  the  University  College,  London,  and 
Charles  R.  Cross,  Thayer  professor  of  physics  at 
the  Massachusetts  Institute  of  Technology.  Dr. 
Fleming,  in  his  testimony,  which  was  made  in  the 
form  of  a  deposition,  said  that  he  had  tried  the 
Dolbear  patent  instructions  and  had  failed  to  ob- 
tain any  such  signals  or  effects  as  were  described 
therein.  No  evidence  was  heard  on  the  side  of  the 
plaintiff.  The  suit  was  dismissed  by  Judge  Coxe 
after  the  decision  of  Mr.  Learned  to  offer  no  testi- 
monv,  it  being  claimed  that  the  plaintiff  had  de- 
cided that  wireless  telegraphy  without  selective  ar- 
rangements  had    no    commercial   value. 


Power  Supply  for  General  Electric  Com- 
pany's Shops. 

The  General  Electric  company  of  Schenectady 
has  closed  a  contract  with  the  Hudson  River  Water 
Power  company,  under  which  the  latter  agrees  to 
supply  to  the  General  Electric  company  5,000  horse- 
power for  five  years,  beginning  with  the  completion 
of  the  power  company's  plant.  By  the  execution 
of  this  contract,  in  addition  to  those  already  entered 
into  by  the  Hudson  River  Water  Power  com- 
pany, the  entire  interest  charge,  fixed  charges  and 
estimated  operating  expenses  of  the  latter  company 
are  guaranteed,  together  with  five  per  cent,  on  the 
entire  capital   stock. 

By  the  terms  of  the  contract  the  General  Electric 
company  is  to  pay  $50,000  a  year  to  the  power  com- 
pany for  2,500  horsepower,  with  the  privilege  of 
using  any  part  of  2,500  additional  horsepower  at 
the  rate  of  $25  a  horsepower  per  annum.  It  is  said 
that  it  costs  the  General  Electric  company  nearly 
double  the  above  amount  to  furnish  its  own  power 
at  Schenectady,  and  as  it  uses  5,000  horsepower 
there,  it  will  probably  save  over  $100,000  a  year  by 
the  contract. 
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Progress  on  the  Boston  Elevated  Rail- 
way. 

The  Boston  elevated  railway  is  fast  nearing  com- 
pletion, and  although  the  time  set  by  the  Legislature 
for  the  commencement  of  operation  has  been  ex- 
tended six  months,  it  is  hoped  to  have  trains  running 
by  the  middle  of  summer. 
'The  main  line  will  run  from  Dudley  street  north 
on  Washington  street  and  through  the  subway  to  the 
North  station  and  on  Causeway  street  and  over 
the  new  Charlestown  bridge,  by  way  of  JIain  street, 
to  Sullivan  Square.  Upon  the  completion  of  the 
new  West  Boston  bridge  a  line  will  be  built  to  the 
neighborhood  of  Harvard  Square.  The  plan  of  op- 
eration is  to  bring  people  on  the  surface  in 
surface  cars  to  tlie  tliree  terminal  points,  Sullivan 
Square.  Harvard  Square  and  Dudley  street,  to  run 
the  surface  cars  up  to  the  level  of  the  elevated  struc- 
ture in  the  terminal  stations  by  means  of  inclines, 
and  there  to  transfer  from  surface  cars  to  the  ele- 
vated trains,  or  vice  versa,  if  they  are  going  away 
from  Boston.  Large  numbers  of  surface  lines  con- 
centrate at  these  points.  Cars  can  be  run  on  the 
surface  outside  of  these  points  at  a  considerable  rate 
of  speed  with  safety ;  inside  it  is  not  feasible  to  run 
at  any  but  a  very  slow^  rate.  The  running  time  of 
surface  cars  between  Dudley  street  and  Sullivan 
Square,  it  is  hoped  to  reduce  at  least  one-half,  on 
the  elevated,  making  it  20  minutes  instead  of  40 
minutes,  and  making  it  with  reasonable  certainty,  the 
only  obstacle  being  the  draw  on  the  Charlestown 
bridge,  and  the  opening  of  this  may  be  confined  to 
certain  hours.  A  branch  line  also  runs  from  the 
corner  of  Castle  and  Washington  streets,  by  way  of 
Motte  street,  Harrison  avenue.  Beach  street,  At- 
lantic avenue  and  Commercial  street,  by  the -South 
station  and  Rowe's  wharf  and  the  ferries  as  far  as 
the  new  Charlestown  bridge,  meeting  the  main  line 
at  that  point. 

Careful  attention  has  been  given  to  the  inspection 
of  the  materials  used  in  construction  and  the  re- 
quirements have  been  most  rigid.  The  ties  are  from 
seven  to  eight  feet  long,  and  those  that  support  the 
third  rail  are  nine  feet  in  length.  They  were  cut 
from  the  hard-pine  forests  of  Georgia,  and  are  cal- 
culated to  remain  in  seri-ice  for  about  10  years.  The 
method  followed  in  laying  them  results  in  their  act- 
ing as  cushions  for  the  rails,  and  reduces  the  vibra- 
tion due  to  the  passing  of  trains. 

The  distance  from  Dudley  street  to  Sullivan 
Square  will  be  covered  in  about  20  minutes,  and 
it  is  stated  that  one  train  a  minute  can  be  dis- 
patched from  either  terminal  without  reaching  the 
limit  of  the  operating  department.  Trains  of  four 
cars  each  will  be  run,  weighing  in  all  about  80  tons 
loaded. 

Several  trial  tests  were  made  in  Charlestown  on 
JIarch  loth,  which  are  said  to  have  indicated  that 
it  would  be  possible  to  run  from  Sullivan  Square 
to  Dudley  street  in  15  minutes  instead  of  20,  the 
schedule  decided  upon.  The  car  in  use  for  these 
trials  was  iuWy  equipped  as  it  will  be  when  the 
overhead  road  is  opened  for  business.  There  were 
stops  at  the  stations,  the  platform  gates  were 
opened  and  closed,  and  the  imaginary  passengers 
allowed  to  enter  and  leave  the  car.  These  pre- 
liminary drills  are  to  acquaint  all  the  operating  of- 
ficials with  their  duties  and  fit  them  to  instruct  the 
motormen,  conductors  and  station  men.  Arrange- 
ments have  been  made  to  test  all  the  cars  before 
putting   them   in    service. 


included  visits  to  the  principal  power  plants  and 
industrial  establishments  of  Chicago  and  vicinity 
and  a  banquet  given  by  the  Chicago  alumni  to  the 
students  at  the  Chicago  Athletic  association.  The 
party  was  scheduled  to  return  to  Lafayette  on  the 
e^■ening   of  March  29th. 


Automatic  Water-bucket  Alarm. 

A  w-riter  in  Cassier's  ilagazine,  after  saying  that 
"open  pails  and  buckets,  filled  with  water,  have  not 
yet  been  surpassed  in  efficiency  as  first  aids  in  fire 
fighting,"  gives  the  particulars  of  an  arrangement 
adopted  by  a  mill  superintendent  to  insure  that  the 
water  pails  about  the  factory  shall  be  constantly 
filled  with  water.  The  hooks  from  Avhich  the  pails 
were  suspended  were  fitted  with  pieces  of  spring  steel 
strong  enough  to  lift  the  pail  when  nearly  empty, 
but  not  sufficiently  so  to  lift  a  full  pail.  Just  over 
each  spring,  in  such  a  position  as  to  be  out  of  the 
way  of  the  handle  of  the  pail,  was  set  a  metal  point, 
connected  w-ith  a  w-ire  from  an  open-circuit  electric 
batter}'.  So  long  as  the  pails  were  full,  their  weight, 
when  hung  on  their  hooks,  kept  the  springs  down, 
but  as  soon  as  one  was  removed,  or  lost  a  consid- 
erable portion  of  its  contents  by  evaporation  or 
ctherw-ise,  the  spring  on  its  hook  would  rise,  come  in 
conta'ct  with  the  metal  point,  and  thus  close  the  bat- 
tery circuit  and  ring  a  bell  in  the  manager's  office,  at 
the  same  time  showing  on  an  annunciator  where  the 
trouble  was.  As  the  bell  continued  to  ring  until 
the  weight  of  the  delinquent  pail  was  restored,  it 
was  impossible  to  disregard  the  summons,  and  no 
further  reason  was  found  in  that  establishment  to 
complain   of  the   condition   of  the  fire   buckets. 


Purdue  Annual  Inspection  Trip. 

About  eighty  students  of  mechanical,  electrical, 
civil  and  chemical  engineering  at  Purdue  University 
reached  Chicago  on  March  25th  on  their  annual  in- 
spection trip.  Accompanying  the  students  were 
W.  F.  iL  Goss,  dean  of  the  schools  of  engineering; 
W.  E.  Goldsborough,  director  of  the  department  of 
electrical  engineering;  Robert  S.  Miller  of  the  me- 
chanical engineering  department ;  W.  D.  Pence,  civil 
engineering  department,  and  W.  H.  Test  of  the 
department  of  technical  chemistrj'.    The  programrne 


Extraordinary  Electrical  Phenomena. 

[New  York  letter  froin  "HollaDd"  in  Philadelphia  PreB«.l 

A  few  days  ago  an  electrical  engineer  was  estab- 
lishing a  cable  across  the  Jersey  marshes.  It  was 
necessary  to  set  up  some  very  delicate  instruments 
to  do  that  work.  The  engineer  discovered  some 
disturbances  recorded  by  the  instrument  that  were 
regular  and  rather  systematic,  but  which  he  could 
not  trace  to  any  conceivable  source.  He  made  an 
exhaustive  investigation,  only  to  be  more  and  more 
confounded,  and  at  last  he  gave  up  in  despair. 
The  disturbances  seem  to  have  been  somewhat 
similar  to  those  noticed  by  Tesla,  but  the  fact  was 
that  one  of  his  subordinates,  in  a  spirit  of  mischief, 
waved  a  crowbar  regularly,  like  the  beating  of  a 
pendulum,  when  the  engineer's  back  was  turned, 
and  thereby  produced  these  remarkable  disturb- 
ances— so  remarkable  that  they  were  reported  to 
the  electrical  engineers. 

One  of  the  most  capable  of  the  electrical  scientists 
in  this  city  narrated  an  experience  he  had  recently. 
He  was  engaged  in  some  very  delicate  work  that 
involved  the  use  of  one  of  the  most  sensitive  of 
electrical  apparatus.  He  noticed  disturbances  that 
seemed  to  be  regular,  and  that  could  not  be  traced 
or  explained.  He  was  alone  with  the  instrument; 
he  had  divested  himself  of  his  keys,  his  pocketbook, 
his  fountain  pen,  and  even  a  coat  with  steel  but- 
tons. There  was  no  iron  or  other  metal  within 
sight.  The  disturbance  was  very  perplexing  and 
could  easily  have  been  ascribed  to  some  unknown 
phenomenon  or  influence.  But  the  engineer  no- 
ticed that  the  disturbance  grew  more  marked  as 
he  bent  over  the  apparatus.  At  last  he  took  off 
his  hat  to  discover  immediately  that  these  disturb- 
ances ceased.  There  was  a  steel  rim  around  the 
edge  of  his  hat. 

So,  too.  in  one  of  the  best  known  of  our  schools 
of  technology,  some  remarkable,  mysterious  per- 
turbations were  occasioned  in  one  of  the  most 
sensitive  of  electrical  instruments.  The  instructor 
deemed  it  worthy  of  the  most  careful  and  pro- 
longed investigation.  The  disturbances  took  place 
during  certain  lectures,  when  the  class  was  gath- 
ered around  the  instrument.  At  last  it  was  dis- 
covered that  one  of  the  pupils,  a  young  woman, 
one  of  the  brightest  of  the  students,  when  near  this 
instrument,  caused  the  most  pronounced  of  the 
disturbances.  By  a  modest  and  delicate  suggestion 
she  was  persuaded  to  appear  in  the  class  wearing 
stays  with  w'halebone  instead  of  steel  supports  and 
a  disturbance,  upon  which  might  have  been  based 
precisely  the  claim  Tesla  made,  was  removed. 

So,  too,  at  Columbia  University,  which  is  the 
center  of  electrical  investigation  and  experiment, 
a  certain  extraordinarily  sensitive  instrument  was 
found  at  one  time  to  be  sensibly  disturbed,  and  by 
regular  beats  so  to  speak.  The  phenomenon  was 
deemed  worthy  of  exhaustive  investigation  and  the 
cause  was  at  last  discovered.  It  was  demonstrated 
with  absolute  accuracy  that  these  rhythmic  dis- 
turbances were  caused  bv  the  influence  of  sun  spots. 
Therein  Tesla  may  perhaps  get  some  justification 
for  his  view  that  the  phenomena  he  noticed  with  his 
sensitive  instrument  were  occasioned  by  celestial 
rather  than  terrestrial  influences. 


Deposits  of  Electricity. 

Mysterious,  ghostly  shocks  of  electricity  having 
attracted  observation  in  certain  houses  on  Charles 
street,  in  Baltimore,  a  correspondent  of  the  Sun  of 
that  city  offers  the  following  unique  explanation  : 

"Permit  me  to  offer  an  explanation  of  the  elec- 
trical phenomena  on  North  Charles  street.  Tech- 
nique and  theory  are  all  right  in  their  way,  but 
should  always  go  hand  in  hand  with  common  horse 
sense. 

"Frictional  and  animal  electricity  is  a  well-known 
fact,  but  it  cannot  exist  in  one  house  or  locality 
and  not  in  another  under  like  circumstances.  An 
electric  agitation  can  be  produced  by  shuffling  on 
a  well-insulated  floor  or  by  stroking  one  over  the 
head  and  shoulders  with  fur,  but  the  magnetism  or 
deposit  of  an  electric  force  is  not  possible  in  this 
way.  Electricity  deposited  is  dispensed  or  digested 
only  by  moisture,  exactly  as  is  moisture  taken  up 
by  dry  ventilation.  As  an  old  telegrapher,  I  am 
positive  that  electricity  deposits  exactly  as  dust  and 
moisture. 

"In  this  special  case  it  is  not  dangerous  or  un- 
healthful,  but  the  reverse.  The  ground  upon  which 
the  houses  stand  is  sand  and  the  atmosphere  dry. 
Upon  examination  it  will  be  found  that  they  stand 
within  a  circle  or  semi-circle  obstructing  electric 
waves,  caused  by  either  a  leak  or  intense  abnormal 
induction,  precisely  upon  the  principle  of  wireless 
telegraphy.  The  deposit  is  not  sufficient  to  be  car- 
ried off  by  pipes  until  connection  is  made  by 
the  flesh,  or  otherwise.  It  is  impossible  that  this 
current  can  come  in  through  the  pipes. 

"I  would  say.  therefore,  that  it  is  induced  waves 
held  in  suspension  between  the  source  and  the  point 
of  induction,  which  will  disappear  in  damp  weather." 


"Synthetic  Coal." 

A  company  is  arranging  to  build  a  plant  in  eastern 
Massachusetts  for  the  extensive  manufacture  of 
"synthetic  coal."  It  is  said  that  this  coal  has  been 
practically  tested  in  a  fire  engine,  a  machine  shop 
and  a  pottery  manufactory,  and  the  company  believes 
that  it  has  found  a  fuel  that  will  completely  take 
the  place  of  ordinary  coal.  It  is  asserted  that  the 
fuel  is  not  deteriorated  by  atmospheric  conditions 
and   that   it  has   great   calorific  value. 

"Synthetic  coal,"  as  its  name  implies,  is  a  fuel 
made  by  compounding  the  essential  elements  of  coal. 
It  is  the  invention  of  G.  M.  Randall,  M.  D.  The 
fuel  is  of  the  briquette  order,  otherwise  waste  ma- 
terial being  compressed  and  sold  in  the  form  of  a 
brick.  The  composition  of  the  fuel  includes  peat, 
bituminous  pitch,  petroleum,  calcium,  and  a  few  other 
ingredients.  It  is  a  mixture  and  not  a  compound, 
none  of  the  elements  in  its  composition  changing 
their  nature  till  the  moment  of  combustion.  "Then," 
says  the  inventor,  "in  addition  to  the  normal  burn- 
ing of  the  carbon  ingredients,  there  is  a  generation 
of  calciurn  carbide,  which,  changing  at  once  to  acety- 
lene gas,  is  at  once  consumed.  The  resulting  acety- 
lene flame,  which  is  thus  a  constant  factor,  though 
never  a  large  one,  is  the  combustion  of  all  the  vola- 
tile carbons  present — the  ingredients  which  would 
otherwise  go  off  in  smoke."  Peat  is  much  the 
largest  component  of  the  mixture,  the  others  serving 
mainly  as  a  cement,  with  incidental  aid  in  combus- 
tion, excepting  the  elements  relied  on  to  produce 
the  acetylene. 

The  advantages,  as  enumerated  by  the  inventor, 
are  many.  Economy  is  one,  there  being,  it  is  said, 
a  greater  number  of  heat  units  per  ton  than  in  any 
of  the  commercial  fuels.  The  residual  ash  is  60  per 
cent,  less  than  that  of  any  bituminous  coal.  There  is 
no  dust  in  handling.  There  are  no  deleterious  gases 
during  combustion,  or  at  least  escaping,  as,  on  ac- 
count of  the  principle  of  the  acetylene  combustion, 
the    gases    are    consumed. 


Engineering  Lectures  at  the  University 
of  Illinois. 

The  following  course  of  lectures,  under  the  aus- 
pices of  the  Mechanical  and  Electrical  Engineering 
Society  of  the  University  of  Illinois,  will  be  deliv- 
ered by  non-resident  engineers  during  the  current 
spring   semester : 

Mr.  J.  V.  Schaefer,  of  the  Link  Belt  Manufac- 
turing company,  Chicago.  111.,  on  "The  Handling  of 
Materials  by  Means  of  Endless  Elevators  and  Con- 
veyors." 

Mr.  John  Birkinbine,  consulting  and  expert  min- 
ing engineer,  Philadelphia,  Pa.,  on  "From  Mine  to 
Furnace." 

Mr.  William  Kent,  associate  editor  of  the  Engi- 
neering News,  New  York  city,  on  "Steam  Boiler 
Efficiency." 

Mr.  W.  L.  Abbott,  chief  operating  engineer,  Chi- 
cago Edison  company,  Chicago,  111,,  on  "Recent  De- 
velopment in  Central-station  Electrical   Supplies." 

Mr.  W.  A.  Layman,  electrical  engineer,  Wagner 
Electric  Manufacturing  company,  St.  Louis,  Mo., 
on  "Some  Important  Considerations  of  the  Design, 
Manufacture  and  Use  of  Transformers." 

Mr.  T.  P.  Gaylord.  electrical  engineer.  Westing- 
house  Electric  and  Manufacturing  company,  Chi- 
cago,   HI.,   on   "Alternating-current    Power   Work." 

Mr.  Bion  J.  Arnold,  consulting  engineer,  Chicago, 
111.,  on  "Central  Power-station  Design." 

Professor  L.  P.  Breckenridge,  Ph.  B..  professor 
mechanical  engineering.  University  of  Illinois,  on 
"Locomotives   at   the    Paris   Exposition." 


Twentieth-century   Advancement. 

[From  adveitisements  in  a  New  York  daily.] 

"It  will  be  a  very  short  time  until  the  Ocean 
Power  company  will  be  supplying  New  York  city 
and  all  other  cities  and  towns  near  the  seacoast  with 
their  heat,  light  and  power,  and  the  holders  of  its 
stock  will  be  reaping  a  golden  harvest.  Prospectus 
and  full  information  may  be  had,"  etc. 

"Wireless  Telegraphy. — Invest  now  in  the  parent 
company  of  America.  The  first  and  only  legally 
recognized  organization  in  the  United  States  incor- 
porated for  use  of  wireless  telegraphy  with  letters 
patents.  Shares,  par  value,  $10,  full  paid  and  non- 
assessable, for  a  limited  time  only,  at  $1.50  per  share. 
Price  will  be  advanced  shortly  to  $2.50,  as  an  op- 
erating sub-company  is  formed  w^hich  will  place  in 
parent  company's  treasury  $1,250,000  in  stock,  which 
means  a  25  per  cent,  dividend  to  stockholders.  An 
unquestionable  opportunity  for  investment.  Send 
subscriptions  for  number  of  shares  desired,"  etc. 


New  Russian  Tariff  on  Dynamos. 

By  the  new  punitive  tariff  on  manufactures  of  met- 
als from  the  L^nited  States  Russia  levies  a  customs 
duty  of  $1.71  per  pood  (36  pounds)  on  dynamos. 
A  machine  weighing  10,000  pounds  would  thus  bear 
a  duty  of  about  $475.  The  conventional  duty  on 
such  a  machine  (or  the  duty  collected  before  the 
punitive  decree  went  into  effect)  would  be  about 
$300.  The  increase  named  in  the  decree  is  30  per 
cent.,  but  it  is  calculated  upon  the  general,  or  maxi- 
mum, tariff  rather  than  upon  the  conventional,  or 
minimum,  tariff. 


228 


WESTERN   ELECTRICIAN 


March  30,  1901 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  23. — At  a  joint  meeting  of  the 
directors  of  the  Brooklyn  Rapid  Transit  company 
and  the  Brooklyn  Heights  Railroad  company,  held 
at  54  Wall  street,  on  Slarch  20th,  Clinton  L.  Ros- 
siter  resigned  as  president  and  director  of  the  two 
companies  mentioned.  Jacob  L.  Greatsinger,  presi- 
dent of  the  Minnesota  Iron  company  and  the  Duluth 
and  Iron  Range  Railroad  company,  was  elected  at 
the  same  meeting  to  fill  Mr.  Rossiter's  place.  A 
resolution  was  adopted  by  the  directors,  expressing 
appreciation  of  the  earnest  efforts  of  the  retiring 
president  toward  the  improvement  of  the  property, 
and  wishing  him  equal  success  in  whatever  he 
should  undertake  in  the  future.  Various  reasons  are 
given  for  the  change.  It  is  said  that  this  move 
marks  the  acquirement  of  control  of  the  roads  by 
Standard  Oil  interests,  but  Mr.  Rossiter  has  stated 
that  he  resigned  voluntarily  and  was  offered  an 
opportunity  to  remain  as  an  officer,  which  he  de- 
clined. Another  reported  reason  for  the  retirement 
of  President  Rossiter  is  to  the  effect  that  his  man- 
agement has  resulted  in  hostility  of  the  employes 
toward  the  company. 

The  stock,  franchise  and  plant  of  the  Worcester 
Traction  company  of  Worcester,  Mass.,  have  been 
sold  to  Vermilye  &  Co.  of  New  York.  The  sale 
was  ratified  at  a  recent  meeting  of  the  stockholders, 
38,000  of  the  50,000  shares  being  voted  in  favor  of 
the  transfer.  The  company  is  capitalized  at  $5,000,- 
000.   $3,000,000   common    and   $2,000,000  preferred. 

The  Mutual  Life  Insurance  company  has  sold  to 
a  syndicate  of  New  York  and  Elmira  capitalists  a 
number  of  street-railway  and  lighting  properties 
which  will  give  to  this  syndicate  complete  control 
of  all  public  utilities  in  Elmira  with  the  exception 
of  the  telephone  and  telegraph  franchises.  These 
properties  include  the  waterworks,  railway  lines, 
electric-lighting  plant,  gas  works,  and  a  number  of 
parks  which  are  of  value  to  the  railway  companies. 
The  amount  involved  is  said  to  be  over  $4,000,000. 

Albert  L.  Johnson,  ex-president  of  the  Nassau 
street-railway  system,  has  announced  through  his 
attorney,  John  M.  Ward,  that  he  wants  to  build  the 
Brooklyn  extension  of  the  rapid-transit  tunnel.  Mr. 
Johnson,  if  his  bid  is  accepted,  will  take  up  the 
contract  and  follow  the  route  outlined  by  the  com- 
mission, but  will  have  a  spur  of  the  road  leave  the 
tunnel  at  a  point  opposite  Second  avenue,  and,  run- 
ning partly  overland  and  partly  underground,  to 
Fort  Hamilton.  The  only  other  change  in  the  ex- 
isting plans  suggested  by  Mr.  Johnson  is  the  widen- 
ing of  the  tunnel  so  that  four  tracks  may  be  ac- 
commodated. He  insists  that  the  fare  shall  be  three 
cents.  This  is  said  to  be  a  part  of  the  plan  for  the 
trolley  road  to  Philadelphia,  as  the  spur  mentioned 
would  cross  the  Narrows  to  Staten  Island  and  from 
there  run  to  the  mainland  in  New  Jersey.  It  is 
proposed  to  make  a  50-cent  rate  between  New  York 
and  Philadelphia,  with  three-cent  fares  and  uni- 
versal transfers  in  the  city  of  Philadelphia.  At  a 
hearing  conducted  recently  by  the  Railroad  Cornmit- 
lee  of  the  Municipal  Council  Mr.  Johnson  said  in 
part; 

"I  mean  to  wake  New  York  up  to  the  fact  that 
there  are  tremendous  possibilities  in  the  way  of  a 
tunnel  system  which  will  connect  South  Brooklyn 
with  Staten  Island,  and  I  stand  ready  to  build  the 
tunnel  if  I  have  half  a  chance.  I  know  that  there 
are  objections  made  to  the  South  Brooklyn  route 
on  the  ground  of  additional  cost  and  because  of  the 
unwillingness  of  any  company  to  take  the  contract 
to  construct  the  road.  That  is  all  nonsense.  Let 
the  Rapid  Transit  Commissioners  agree  to  a  route 
from  the  Battery  to  South  Brooklyn,  as  near  Second 
avenue  as  possible,  and  I  will  make  them  a  proposi- 
tion that  they  will  be  afraid  not  to  accept,  for  it 
will  remove  the  danger  of  exceeding  the  city's  debt 
limit,  and  bring  fares  all  over  New  York  down  to 
a  three-cent  basis." 

One  block  of  the  rapid-transit  subway  in  Section 
3  is  practically  completed.  The  steelwork  ^  is  in 
place,  the  concrete  flooring  and  roof  are  laid,  and 
only  a  small  amount  of  finishing  remains  to  be 
done.  The  contractors  for  this  section  have  a 
power  plant  on  the  north  side  of  Union  Square.  It 
is  here  that  they  produce  all  the  compressed  air 
used  in  working  machinery  along  that  part  of  the 
subway  from  Thirty-third  street  to  the  City  Hall. 
In  the  plant  are  four  200-horsepower  boilers  and 
three  300-horsepower  compressors.  The  air  that  is 
employed  to  work  the  excavating  machinery  in  the 
Park  avenue  tunnel,  just  north  of  Section  3,  and 
in  Forty-second  street,  is  supplied  by  a  plant  owned 
by  Contractor  John  B.  McDonald  and  situated  at 
the  foot  of  East  Forty-second  street.  In  this  last 
plant  there  is  a  1,000-horsepower  compressor.  On 
the  whole  of  Section  3  about  6co  men  are  employed 
daily. 

Some  differences  of  opinion  have  been  brought 
to  light  by  the  bill  providing  for  the  establishment 
of  a  state  laboratory  of  electricity  at  Schenectady,  in 
connection  with  Union  College.  Dr.  Raymond,  pres- 
ident of  Union,  recently  wrote  a  letter  defending  the 
bill  and  setting  forth  some  of  the  advantages  of 
such  an  institution,  in  which  he  expressed  approval 
of  a  plan  by  which  the  state  should  encourage  the 
further  development  of  electrical  science,  and  men- 
tioned as  precedents  the  establishment  of  a  state 
school  of  forestry  at  Cornell,  as  well  as  a  state  vet- 
erinary college  and  a  state  biological  laboratory. 
Dr.  Raymond's  letter  has  provoked  an  editorial  from 


the  Rochester  Post-Express  in  which  government 
encouragement  of  the  development  of  electrical  sci- 
ence is  ridiculed  on  the  ground  that  so  much  prog- 
ress is  being  made  in  New  York  by  private  enter- 
prise, and  in  which  a  rather  doubtful  analogy  is  at- 
tempted by  likening  this  growth  to  the  development 
of  steam  machinery.  The  Post-Express  further 
condemns  the  institutions  founded  at  Cornell  by  the 
state  as  being  bad  precedents  which  should  never 
have  been  set  and  should  not  be  followed.  The 
statement  is  made  that  these  schools  were  provided 
for  in  acts  whose  passage  was  obtained  solely  by 
lobbying  at  Albany,  and  that  they  are  supported  by 
the  taxpayers,  with  whose  similar  private  enterprises 
they  compete.  In  contrast  to  this  view  of  the  mat- 
ter, the  Albany  Journal  points  out  that  the  bill  does 
not  provide  for  a  school  of  engineering,  as  there  is 
already  such  a  department  at  Union  College,  but  for 
a  laboratory  to  be  used  primarily  to  meet  the  needs 
of  the  state,  and  only  incidentally  to  afford  instruc- 
tion to  the  students  of  Union  College.  It  is  in- 
tended to  be  a  source  of  authoritative  information 
upon  questions  involved  in  legislation,  and  upon 
which  the  state  should  not  be  dependent  for  its 
information  upon  the  expert  testimony  of  rival  com- 
mercial interests. 

An  explosion  in  the  rapid-transit  tunnel  near  One- 
hundred-and-eighty-first  street  resulted  in  the  injury 
of  three  men  on  March  21st.  The  excavation  is 
lighted  with  gasoline  lamps,  and  it  is  supposed  that 
the  oil  in  the  tank  became  ignited  and  set  off  a  box 
of  dynamite  that  was  standing  near.  A  car  at  the 
top  of  the  shaft  was  blown  from  its  track,  but  the 
men  below  were  not  seriously  injured,  escaping  with 
cuts  and  burns.  M.  L.   G. 


New  England   News. 

Boston,  March  23. — The  Deerfield  (Mass.)  se- 
lectmen have  granted  the  Greenfield  and  Deerfield 
Street  Railway  company  a  franchise  on  the  condition 
that  the  road  be  built  from  Chcapside  to  Sugar  Loaf 
in  a  year.  The  remainder  of  the  road  can  be  built 
in  three  years.  The  selectmen  can  regulate  the  speed 
of  cars,  and  children  must  be  carried  to  and  from 
school  at  half  fare. 

The  Massachusetts  Automobile  Club  has  decided 
to  erect  a  model  automobile  clubhouse,  with  stable 
accommodations  for   100  or   150  vehicles. 

The  Milford,  Holliston  and  Framingham  Street 
Railway  company  has  been  given  permission  to  lay 
a  double  track  on  Main  street,  Milford,  with  the 
proviso  that  it  allow  other  companies  the  right  to 
use  the  tracks.  The  first  section  must  be  completed 
by  July  1st  and  the  remainder  within  a  year  from 
that   date. 

The  Milford  and  Worcester  Street  Railway  com- 
pany has  been  granted  a  franchise  by  the  Milford 
selectmen.  Construction  must  be  begun  before  July 
I,  1901,  and  the  road  must  be  completed  within  a 
year. 
■  The  selectmen  of  Manon  have  granted  a  continu- 
ous location  to  the  New  Bedford  and  Onset  Street 
Railway  company.  The  company  must  pay  not  more 
than  $4,500  toward  the  expenses  of  the  other  loca- 
tions which  were  granted  by  the  selectmen.  Chil- 
dren are  to  be  carried  to  and  from  school  for  half 
fare,  and  the  company  must  maintain  waiting  sta- 
tions and   shelters. 

Wire  Commissioner  Lott  of  this  city  has  abol- 
ished the  position  of  consulting  electrician  of  his 
department,  the  change  to  take  effect  on  March  30th. 
The  position  was  held  by  William  Brophy,  who  was 
appointed  chief  electrician  when  the  department  was 
organized  and  whose  title  was  changed  by  Com- 
missioner Lott.  Messrs.  Lott  and  Brophy  have  had 
considerable  friction.  Commissioner  Lott  says  that 
he  considers  that  the  office  of  consulting  electrician 
is  a  useless  one.  Under  previous  commissioners  Mr. 
Brophy  had  executive  duties,  but  last  summer  these 
were  delegated  to  Executive  Secretary  Frank  Rice. 

On  March  22d  Professor  A.  E.  Dolbear  lectured 
on  "Wireless  Telegraphy"  at  the  North  End  Union 
In  this  city.  He  gave  an  historical  review  of  the 
Hertzian  waves  and  described  Marconi's  resonator 
and   some  accessory  Instruments. 

On  March  21st  the  legislative  committee  on  street 
railways  reported  a  general  bill,  under  which  electric- 
railway  companies  can  carry  United  States  mails  and 
act  as  common  carriers  of  newspapers.  J.  S.  B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  March  23. — The  Niagara  District, 
Wellandport  and  Dunnsville  Electric  Railway  com- 
pany, the  head  office  of  which  is  in  Thorold,  Ont., 
Is  seeking  incorporation  to  construct  a  line  of  elec- 
tric railway  from  Niagara  Falls  through  Thorold, 
Port  Maitland  and  the  townships  of  Pelham,  Clin- 
ton, etc.  Jos.  Battle  and  W.  M.  German,  M.  P.,  are 
interested. 

The  City  Council  of  Halifax,  N.  S..  has  decided 
to  establish  a  municipal  electric  plant,  to  supply 
municipal  and  commercial  lighting,  and  thus  enter 
Into  active  competition  with  the  Halifax  Electric 
Tramway  company.  The  estimated  cost  of  a  suitable 
plant  Is   placed  at  $100,000. 

The  annual  report  of  the  Halifax  Tramway  com- 
pany of  Halifax,  N.  S.,  presented  at  the  annual  meet- 
ing, showed  that  "during  the  year  1900  there  was  a 
decided  increase  in  business.  The  net  profits  were 
$74,631.  as  compared  with  $61,798  for  the  year  pre- 
vious. The  operating  expenses  were  Increased  dur- 
ing the  year  by  $16,000.  The  number  of  passengers 
carried  by  the  railway  was  352,580  greater  than  dur- 
ing the  previous  year. 


The  corporation  of  the  city  of  Toronto,  Ont.,  pe- 
titions the  Dominion  government  to  enforce  the 
clause  in  the  act  of  1S92,  providing  that  existing  rates 
should  not  be  increased  by  the  Bell  Telephone  com- 
pany without  the  consent  of  the  government ;  also 
that  the  company  be  obliged  to  supply  telephones 
to  all  persons  who  require  and  are  willing  to  pay 
for  the  same. 

Application  has  been  made  to  list  the  stocks  of  the 
Canadian  General  Electric  company  on  the  Montreal 
stock  exchange.  The  capitalization  of  the  company 
is  $1,500,000,  of  which  $300,000  is  preferred,  bearing 
six  per  cent,  interest.  The  common  stock  bears  10 
per  cent,  per  annum,  and  the  closing  quotation  in 
Toronto  a  few  days  ago,  where  the  stock  has  been 
active  for  some  time,  was  210%.  The  capitalization 
will  be  increased  to  $2,000,000.  Last  year  the  com- 
pany paid  out,  in  dividends,  $127,623.  The  Royal 
Electric  company  of  Montreal  holds  3,000  shares  of 
Canadian  General  stock,  which  it  received  in  pay- 
ment for  its  manufacturing  plant  a  short  time  ago. 
The  Royal  got  this  stock  at  160,  which  would  make 
its  original  value  to  the  company  $480,000,  but  since 
that  time  the  value  of  the  stock  has  risen  in  value, 
until  it  is  now  worth  about  $630,000. 

The  Canadian  General  Electric  company  of  To- 
ronto, Ont.,  has  acquired  a  tract  of  land  In  that  city 
for  the  extension  of  the  Canada  Foundry  com- 
pany's works,  which  are  now  owned  and  controlled 
by  the  former  company.  The  electric  company  will 
erect  large  buildings  and  equip  the  foundries  on  a 
scale  larger  than  anything  of  the  kind  in  Canada. 
For  the  past  month  the  company  has  had  several 
of  its  expert  employes  and  an  architect  seeking  In- 
formation as  to  the  latest  and  best  methods  of  shop 
construction,  machines,  tools,  appliances  and  manu- 
facturei-s'  methods  and  equipment  in  several  of  the 
large  American  cities.  The  new  works  will  consist 
of  a  large  general  foundry,  pipe  foundry  for  pipes, 
valves,  etc.,  machine  shops,  blacksmith  shops,  power 
house,  structural-Iron  shops,  and  other  buildings  nec- 
essary for  the  proper  equipment  of  works  of  such 
proportions.  Railway  tracks  will  run  into  and 
through  the  works,  and  electric  cranes  will  be  in- 
stalled for  the  handling  of  materials  up  to  50  tons' 
weight.  All  machines  will  be  operated  by  electricity, 
supplied  from  the  Canadian  General  Electric  works. 
This  company  employs  in  its  shops  in  Toronto,  Mon- 
treal and  Peterboro',  between  1,200  and  1,500  hands. 
It  will  very  largely  increase  this  force  when  the 
new  works  are  ready  for  operation.  It  is  expected 
that  construction  work  will  commence  early  in  the 
coming  summer  and  be  completed  in  a  year  from 
the  date  of  beginnig  the  work.  The  Peterboro' 
branch  of  the  General  Electric  works  has  been  con- 
siderably extended  of  late,  the  main  shop  being  600 
feet  in  length.  About  40  acres  of  ground  are  occu- 
pied in  that  city  by  the  company. 

Mr.  Edwin  Hanson,  president  of  the  Havana  Elec- 
tric Railway  company,  who  has  been  In  Cuba  for  the 
last  few  weeks,  returned  recently.  He  lives  in  Mon- 
treal, and  expresses  himself  as  well  satisfied  with  the 
progress  that  has  been  made  In  the  construction  work 
of  the  railway.  The  systemwhich  is  being  built  In  Ha- 
vana by  Canadian  and  American  capitalists  will  com- 
prise some  40  miles  of  track.  Mr.  Hanson  states  that 
about  one-half  will  be  running  by  the  end  of  the 
present  month.  The  company  will  start  with  over 
100  cars,  these  being  very  similar  to  the  closed  cars 
of  the  Montreal  street  railway.  Half  of  the  Havana 
electric-railway  system  will  be  double-tracked,  and 
the  system  ifistalled  will  be  the  double  overhead 
trolley.  The  success  of  the  venture  is  assured,  from 
the  fact  that  no  one  walks  in  the  city  of  Havana. 
This  feature  of  city  life.  In  fact,  has  been  carried 
to  such  an  extent,  he  says,  that  there  are  1,400  li- 
censed cabs  and  200  buses  now  employed  in  the 
Cuban  capital.  The  company  is  contemplating  the 
extension  of  the  railway  to  other  parts  of  the  city 
and  its  environs.  A.  V.  W. 


Niagara  Falls,  N.  Y. 

Niagara  Falls,  March  23. — Efforts  are  being  made 
to  Incorporate  a  new  power  company  for  Niagara 
Falls,  a  bill  having  been  introduced  in  the  state 
Legislature  for  that  purpose.  The  name  selected  is 
the  Lower  River  Power  and  Water  Supply  com- 
pany. The  capital  Is  $5,000,000.  The  Incorporators 
are  Commodore  Vedder,  Tunis  G.  Bergln.  William 
Williams,  Charles  E.  Hotchkiss  and  De  Witt  V.  D. 
Riely  of  New  York,  and  Patrick  F.  King,  George 
W.  Knox  and  James  S.  Simmons  of  Niagara  Falls. 
King  and  Knox  are  lawyers  and  Simmons  Is  a  real- 
estate  dealer.  Under  the  provisions  of  the  bill,  the 
company  Is  authorized  to  construct  and  maintain 
pipes  or  tunnels  through  or  under  the  town  of 
Lewlston  and  the  city  of  Niagara  Falls  and  the 
streets  and  highways  thereof,  extending  from  such 
point  or  points  outside  of  the  New  York  State  Res- 
ervation. The  site  of  the  projected  development 
Is  nearly  two  miles  froin  the  Falls  down  the  river 
at  the  Whirlpool  Rapids,  where  the  company  seeks 
to  build  a  tunnel,  starting  at  the  level  of  the  water 
just  below  the  great  railway  bridges,  and  carrying 
it  through  a  neck  of  land  nearly  200  feet  below  the 
surface  to  a  point  far  below  on  the  river,  known 
as  the  Devil's  Hole,  where  the  power  station  would 
be  located.  In  no  way  would  the  company's  plan 
interfere  with  the  water  of  the  Falls,  but  it  would 
divert  a  portion  of  the  present  flow  of  the  rapids. 
This,  however,  would  not  be  so  much  as  is  diverted 
and  returned  by  the  power  companies  up  the  river, 
and  the  water  would  be  returned  to  the  river  after 
passing   through    the   tunnel   to    the    Devil's    Hole. 
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The  project  has  been  under  discussion  for  several 
years,  and  it  is  understood  that  a  head  of  about  So 
feet  would  be  obtained  from  end  to  end  of  the  tun- 
nel. The  company  figures  that  the  excavation  of  the 
tunnel  would  be  greatly  simplified  by  the  fact  that 
dump  cars,  operated  by  an  electric  engine  or  motor 
car,  could  be  run  right  into  the  tunnel  to  carry 
away  the  excavated  material,  all  of  which  could 
be  used  to  great  advantage  by  the  Niagara  Gorge 
Railroad  company  in  strengthening  its  roadbed  along 
the  rapids. 

The  certificate  of  incorporation  of  the  Power  In- 
stallation company  has  been  filed  in  the  office  of 
the  clerk  of  Erie  County.  The  capital  stock  is 
$5,000.  The  directors  are  George  F.  Westcott,  M.  E. 
W'estcott  and  Ma.x  ilauran. 

On  Sunday,  March  17th,  \Vu  Ting  Fang,  Chinese 
minister  to  the  United  States,  was  a  guest  at  Niagara 
Falls.  He  traveled  there  in  company  with  several 
prominent  Buffalonians,  in  the  private  car  of  Presi- 
dent Ely  of  the  International  Traction  company. 
For  all  the  Niagara  Gorge  road  was  closed,  it  was 
thrown  open  for  his  accommodation,  and  in  the 
private  car  of  President  Jones  he  made  the  trip 
through  the  gorge.  He  was  greatly  pleased  with 
the  scene.  While  at  Niagara  he  was  disappointed 
titat  no  one  could  tell  him  what  electricity  is,  but 
laughed  heartily  when  told  the  water  was  green 
at  the  Falls  because  it  "was  just  coming  over." 
iViinister  Wu  enjoyed  his  visit  to  the  Falls  most 
llioroughly. 

In  the  Niagara  Railway  Supply  company  Niagara 
Falls  has  captured  its  first  iron  industry.  This 
company,  has  been  incorporated,  with  a  capital  of 
^_i,oo,ooo,  and  it  is  announced  that  it  will  at  once 
iiiiild  a  plant  on  the  property  of  the  Niagara  Falls 
lower  company  at  Niagara  Falls,  where  it  will 
manufacture  the  McPherson  safety  frog  and  switch 
and  other  railway  supplies.  The  incorporators  are 
DeLancy  Rankine,  Niagara  Falls;  Charles  R.  Hunt- 
ley and  Robert  W.  Pomeroy  of  Buffalo.  Power  for 
the  operation  of  the  plant  will  be  supplied  by  the 
Niagara  Falls  Power  company. 

The  Niagara  Falls  Power  company  has  made  a 
contract  with  the  Natural  Food  company  of  that  city 
tor  2,500  electrical  horsepower,  to  be  delivered  as 
soon  as  the  food  company's  large  new  factory  is 
ready  for  it.  When  completed,  it  is  expected  that 
this  plant  will  be  the  most  marvelous  manufacturing 
establishment  in  the  world.  It  will  be  a  model  in 
every  feature.  The  structure  itself  will  be  very 
large,  as  its  length  will  be  542  feet,  width,  66%  feet, 
and  height,  six  stories. 

Some  months  ago  the  Castner  Electrolytic  company 
purchased  the  plant  and  good  will  of  the  Mathieson 
Alkali  Works  of  Niagara  Falls,  and  now  comes  the 
announcement  that  the  new  syndicate  is  to  make 
very  material  and  extensive  improvements  to  the 
works,  which  are  on  the  property  of  the  Niagara 
Falls  Power  company.  A  contract  has  been  made 
with  the  Niagara  Falls  Power  company  for  5,000 
additional  horsepower,  part  of  which  is  to  be  deliv- 
,ered  in  November  next  and  part  in  January  next,  or 
as  soon  as  the  buildings  and  installation  are  prepared 
to  receive  and  use  it.  The  Niagara  Falls  Power 
company  is  now  supplying  the  plant  with  2,000  elec- 
trical horsepow^er,  so  that  when  the  new  block  of 
power  is  in  use,  the  works  will  be  consuming  7,000 
electrical  horsepower,  or  the  output  of  more  than 
one  of  the  generators  in  the  big  power  house.  The 
extensions  to  the  w^orks  will  be  carried  to  the  east 
of  the  present  buildings,  and  will  he  of  the  same 
substantial  construction  of  brick.  In  their  completed 
state  the  works  will  cover  about  10  acres  of  land, 
and  they  will  rank  first  in  the  industries  of  Niagara 
Falls,  especially  in  the  number  of  hands  they  will  em- 
ploy. Now  the  works  give  employment  to  240  hands, 
while,  when  the  additions  are  made,  there  will  be 
over  700  names  on  the  pay-roll.  The  output  of  the 
-,vorks  at  present  is  about  300  tons  a  week,  and  the 
additional  block  of  power  contracted  for  will  in- 
crease this  to  1. 000  tons  a  week,  the  product  being 
caustic  soda  and  bleaching  powder.  The  extensions 
will  cost  in  the  neighborhood  of  $500,000.  D. 


From  the  Buckeye  State. 

Columbus,  Ohio,  Slarch  25. — The  Cincinnati  and 
Columbus  Traction  company  of  Cincinnati  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  which 
is  only  nominal,  if  the  promoters  succeed  in  the 
plans  which  they  have  before  them.  The  names 
appearing  on  the  papers  filed  with  the  secretary  of 
state  are  as  follows :  Henry  Burkhold,  Frank  O. 
Swing,  Philip  C.  Swing,  Richard  E.  Swing  and  A.  J. 
Becht.  The  purpose  of  the  company  is  to  build  an 
electric  line  from  Cincinnati  to  Columbus,  through 
Hamilton.  Brown,  Highland,  Fayette,  Ross,  Pickaway 
and  Franklin  counties.  A  portion  of  this  territory 
is  now  covered  with  proposed  lines,  but  work  has 
been  commenced  on  but  one  or  two  of  them.  There 
are   several   wealthy  men  back  of  this  enterprise. 

The  Urbana,  Bellefontaine  and  Northern  Railway 
company  of  Springfield  filed  articles  of  incorporation 
with  the  secretary  of  state  a  few  days  ago.  The 
capital  stock  of  the  company  is  placed  at  $50,000,  and 
the  incorporators  are  J.  S.  Harshman,  John  G.  Webb, 
W.  R.  Nivens,  A.  Jay  Jliller,  W.  T.  Havalind  and 
Fred  J.  Green.  The  application  states  that  it  is 
the  purpose  of  the  company  to  build  an  electric  line 
from  Urbana  to  Toledo.  Several  of  the  gentlemen 
in  the  new  company  are  interested  in  the  Dayton, 
Springfield  and  Urbana  and  the  Columbus,  London 
and  Springfield  lines. 

Another  new  incorporation   is   the  Lakeside,   Na- 


poleon and  Western  Electric  Railroad  company, 
which  was  authorized  to  capitalize  at  $300,000.  The 
application  states  that  the  line  to  be  built  will  ex- 
tend from  Marble  Head,  on  Lake  Erie,  to  the  west- 
ern line  of  the  state,  passing  through  Ottawa,  San- 
dusky, Wood,  Henry  and  Williams  counties.  The 
incorporators  are  Robert  F.  Muir,  W.  B.  Johnson, 
Charles  C.  Muir,  H.  P.  Reiter  and  David  B.  Brown. 
Mr.  Brown  and  the  Messrs.  Muir  are  Indiana  men 
and  have  had  experience  with  electric  roads.  It  is 
possible  that  this  line  will  be  extended  from  Bryan, 
the  proposed  western  terminus,  into  Indiana,  later 
on.  A  surveying  party  started  out  as  soon  as  the 
incorporation  papers  had  been  received  to  go  over 
the  line.  It  will  reach  several  important  lake  re- 
sorts. 

The  City  Council  of  Springfield  has  granted  the 
Little  Miami  Traction  company  a  25-year  franchise 
for  its  route  through  the  city.  There  has  been  some 
contention  over   the  matter. 

President  Corwin  of  the  Dayton  City  Railway 
company  has  denied  the  report  that  the  Philadelphia 
syndicate  which  controls  the  Cincinnati  lines  has 
also  secured  the  Dayton  road.  It  is  said  that  a 
foothold   has   been    secured   in   Hamilton. 

John  C.  Welty  of  Canton  says  that  the  electric 
line  in  which  he  is  interested  will  be  built  from 
that  city  to  Akron,  notwithstanding  what  the  North- 
ern Ohio  Traction  company  may  do.  The  latter 
company,  it  is  stated,  will  not  ask  for  a  franchise 
in  Canton,  but  will  connect  with  the  city  lines.  This 
will  probably  do  away  with  a  contest  at  that  end, 
but  Mr.  Welty  may  not  be  so  fortunate  at  the  Akron 
end   of  his  line. 

Cincinnatians  are  speculating  over  the  probable 
erection  of  a  large  power  plant,  w^hich  will  supply 
power  for  that  city  as  well  as  for  the  Covington 
and  Newport  street  railways,  and  furnish  light  for 
all  three  cities.  The  matter  will  be  in  the  hands 
of  the   Cincinnati  Traction  company. 

The  Union  Light,  Heat  and  Power  company  has 
been  incorporated  in  Kentucky,  to  control  lighting 
companies  in  Covington  and  Newport.  The  capi- 
tal stock  is  placed  at  $1,500,000.  James  E.  Ernst 
has  been  made  president  of  the  company  and  other 
ofticers  have  been  chosen.  C.  W.  Wetmore,  one  of 
the  incorporators,  is  president  of  the  North  Ameri- 
can company,  so  it  may  reasonably  be  supposed 
that  that  company  is  at  the  head  of  the  new  organ- 
ization. 

The  Columbus  Railway  company  has  organized 
a  school  of  instruction  for  raotormen.  An  expert, 
Louis  Hamilton,  has  been  appointed  to  drill  the 
men  in  handling  cars  with  the  least  waste  of  cur- 
rent, and  a  car  has  been  fitted  up  with  an  ampere- 
meter and  a  wattmeter,  so  that  the  amount  of  cur- 
rent used  may  be  measured  in  running  cars  by  dif- 
ferent methods  over  the  same  portion  of  a  line, 
in  this  way  they  are  able  to  show  the  saving  by  cor- 
rect handling  of  the  cars.  Tests  already  made  show 
that  there  may  be  a  great  deal  saved  by  careful 
education  of  the  motormen. 

Negotiations  have  been  completed  through  which 
a  Cleveland  syndicate,  represented  by  the  Clevelan;! 
Trust  company,  the  Western  Reserve  Trust  com- 
pany, the  Savings  and  Trust  company  and 
the  Colonial  National  Bank,  come  into  possession 
of  the  Aurora  Street  Railway  and  the  Aurora  and 
Geneva  Electric  Railway  company,  in  Illinois.  They 
were  purchased  of  Fahnestock  &  Co.,  New  York 
bankers.  Through  connection  with  lines  in  the  same 
portion  of  the  state,  purchased  a  few  months  ago, 
the  syndicate  will  secure  a  Chicago  line,  which  will 
make  a  very  valuable  property.  L.  J.  Wolf,  of  M.  J. 
Mendelbaum  &  Co.,  Cleveland,  conducted  the  nego- 
tiations. 

It  is  stated  that  the  Southern  Ohio  Traction  com- 
pany has  secured  a  franchise  through  College  Hill, 
Cincinnati.  If  so,  there  remains  little  to  be  done 
in  accomplishing  the  purpose  of  gaining  an  entrance 
to  the  Queen  City. 

The  Cincinnati  Traction  company  lost  $30,000  a 
few  days  ago  by  a  fire  in  one  of  its  car  barns.  Six- 
teen summer  cars  were  burned,  but  only  one  of  them 
had  a  motor,  or  the  loss  would  have  been  much 
more. 

Ex-Mayor  Robert  McKisson  of  Cleveland  spent 
a  few  days  last  week  in  Toledo,  and  it  is  claimed 
that  he  has  a  project  on  foot  to  connect  several  of 
the  lines  between  Toledo  and  the  eastern  part  of 
the  state,  and  eventually  make  a  through  line  be- 
tween all  the  large  cities  on  Lake  Erie. 

The  Cleveland,  Elyria  and  Western  Railroad  com- 
pany has  begun  the  extension  of  its  line  from  Ober- 
iin  to  Norwalk,  where  it  will  connect  with  the  To- 
ledo, Fremont  and  Norwalk.  The  distance  is  22 
miles.     This  is  a  portion  of  the  Lake  Shore  plan. 

George  Wood  has  been  appointed  superintendent 
of  the  Sandusky  city  lines,  and  now  has  charge  of 
the  city  and  the  Sandusky  and  Interurban  lines. 

Thomas  Wood  of  the  Sandusky  and  Interurban 
road  has  been  made  manager  of  the  Sandusky,  Nor- 
walk and  Southern. 

The  suit  for  a  receiver  against  the  Hamilton  and 
Lindonwald  Rapid  Transit  company,  Hamilton,  has 
been   dismissed  ,  from  court. 

The  commissioners  of  Union  County  have  granted 
a  25-year  franchise  to  the  Union  Electric  Railway 
company. 

It  is  said  the  Little  Miami  Traction  company  of 
Xenia  has  in  contemplation  lines  to  Columbus  and 
Dayton,  and  also  several  others  in  the  southern  part 
of  the  state.  John  P.  Martin,  the  president,  is  a 
hustling  street-railway  man. 

The  Bullock  Electric  Manufacturing  company  has 


declared  a  quarterly  dividend  of  i!4  per  cent,  on 
preferred  stock,  the  annual  meeting  of  the  stock- 
holders was  held  a  few  days  ago,  when  George  Bul- 
lock was  made  president,  Joseph  S.  Neave,  vice- 
president,   and  J.   W.    Bullock,   secretary. 

Work  is  now  in  progress  on  the  line  of  the  Toledo, 
Fremont  and  Norwalk  road,  between  Monroeville 
and  Norwalk. 

The  Sandusky,  Monroeville,  Berea  and  Norwalk 
Electric  Railway  company  has  been  financed,  and  it 
IS  stated  that  work  will  begin  on  it  at  an  early  date 
and  that  the  road  will  be  pushed  to  completion. 

O.  M.  C. 

Information  from  Indiana. 

Indianapolis,  March  23, — Work  is  well  under  way 
on  a  new  electric-light  plant  at  Knightstown.  It 
will  be  operated  in  connection  with  the  waterworks 
system. 

The  Town  Board  of  Pendleton  has  decided  to 
construct  an  electric-light  plant.  W.  H.  Aiman  has 
asked  for  a  franchise. 

Municipal  ownership  of  the  electric-light  plant 
is  very  unsatisfactory  to  the  city  of  Frankfort.  There 
has  been  trouble  ever  since  the  construction  of  the 
plant.  Superintendent  Wells  tendered  his  resigna- 
tion, which  was  accepted  with  such  unanimity  as  to 
warrant  the  inference  that  it  was  requested.  Frank- 
fort's ardor  in  the  municipal-ownership  idea  has 
cooled  considerably.  The  city  was  bonded  to  build 
the  plant  and  this  brought  on  a  lawsuit  with  people 
who  claimed  that  the  city  had  exceeded  the  statutory 
limitation  of  indebtedness.  The  contractors  became 
alarmed,  and  slow  progress  was  made  until  the 
matter  was  settled.  The  city  was  victorious,  but  more 
trouble  arose.  The  city  had  been  in  darkness  all 
summer,  and  when  the  plant  was  started  it  was  a 
failure.  Citizens  procured  pumpkins,  hollowed  them 
out,  put  candles  in  them  and  after  lighting  up  the 
jack-o'-lanterns,  sent  for  the  councilmen  to  see  '"the 
new  electric  lights."  Open  threats  were  made  of 
removing  the  poles  if  the  service  was  not  improved. 
The  plant  is  not  self-supporting,  and  the  moonlight 
schedule  is  resorted  to  in  the  interest  of  economy. 

A  number  of  business  men  of  Elwood,  headed  by 
E.  E.  Green,  are  working  among  the  prominent  citi- 
zens of  Richmond,  with  a  view  to  organizing  a 
stock  company  to  construct  an  electric  line  to  con- 
nect with  the  Union  Traction  company's  system  at 
Anderson,  and  to  run  through  Middletown,  Sulphur 
Springs,  Mellville,  Newcastle  and  Hagerstown,  to 
Richmond.  The  route  parallels  the  Panhandle  tracks 
almost  the  entire  distance.  The  project  is  being 
very  favorably  considered  and  meetings  are  being 
held  to  discuss  the  project. 

One  lone  farmer  stands  in  the  way  of  the  proposed 
interurban  line  from  Muncie  to  Newcastle.  The  line 
is  surveyed  through  his  farm  and  between  his  house 
and  his  barn.  He  says  that  he  doesn't  want  any 
railroad  in  his  backyard  to  frighten  his  cows  and 
fowls. 

Within  a  short  time  the  Indianapolis  Street  Rail- 
way company  expects  to  complete  an  entirely  new 
overhead  system  and  to  have  in  full  operation  the 
new  distributing  station  at  St.  Clair  street.  The 
company's  manager  says  this  improvement  will 
enable  the  company  to  have  an  abundance  of  power 
to   handle  the   heaviest   traffic   satisfactorily. 

Benson  Bidwell,  who  claimed  he  was  the  inventor 
of  the  overhead-trolley  system,  and  sued  the  Indian- 
apolis company  for  infringement,  has  dismissed  his 
case  in  the  federal  court.  He  asked  for  an  injunc- 
tion and  that  the  company  be  required  to  account 
for  the  profits  it  had  made  by  the  use  of  the  trolley 
system.     He  failed  to  make  any  showing  in  his  suit. 

Hugh  J.  McGowan,  president  of  the  Indianapolis 
Street  Railway  company,  who  has  been  ill  for 
some  days,  is  reported  not  so  well  and  alarming 
bronchial  complications  are  feared.  Mr.  McGowan 
is  one  of  the  best-known  street-railway  men  in  the 
country.  His  recovery  is  greatly  hoped  for,  and 
every  attention  is  given  him. 

The  Legislature  has  passed  an  act  permitting 
street-railway  companies  to  secure  land  for  rights- 
of-way  and  depots  by  condemnation  procedures. 

The  work  of  surveying  the  route  of  the  New 
Castle  and  Muncie  interurban  electric  line  has  been 
completed.  The  road  passes  through  Mt.  Summit, 
Springport,  Oakville  and  McCowan. 

As  soon  as  the  Union  Traction  company  can 
secure  the  right-of-way  it  will  begin  the  line  from 
Daleville  to  Middletown.  The  intention  is  to  have 
the  proposed  route  intersect  the  line  from  Muncie 
to  New   Castle. 

Anderson  claims  to  have  the  greatest  system  of 
interurban  roads  in  the  United  States.  Its  total 
mileage  is  156.  More  lines  are  to  be  added,  and 
every  city  in  Eastern  Indiana,  including  Indianapolis, 
will  be  connected. 

General  Manager  Charles  Ford  of  Kokomo,  repre- 
senting the  Central  Traction  company,  has  secured 
from  the  Noblesville  council  an  extension  of  time 
for  the  completion  of  the  electric  line  from  Indian- 
apolis to  Kokomo  by  way  of  Noblesville.  Work  is 
to  be  begun  soon.  The  officers  of  the  company  are : 
President,  W.  L.  Kann,  Pittsburg,  Pa. ;  vice-presi- 
dent and  general  manager,  C.  A.  Ford,  Kokomo ; 
secretary,  George  Lilly  of  Anderson;  treasurer.  H. 
Stillwell  of  Anderson.  The  road  is  financed  by 
Smithers  &  Co.,  New  York  bankers,  and  the  con- 
tract for  the  construction  has  been  awarded  to  the 
J.  E.  White  Construction  company  of  New  York. 

Due  to  short  curves  and  high  speed  the  Union 
Traction    company    is    having    much    difficulty    with 
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the  new  lot  of  cars  received  from  the  St.  Louis  car 
shops,  the  cars  being  longer  and  heavier  than  the 
old  ones. 

H.  T.  Varj-an  of  Toledo,  Ohio,  has  applied  to  the 
city  council  of  Richmond  for  a  franchise  to  install 
a  hot-water  system  to  be  operated  in  connection 
wth    the   municipal   electric-light  plant. 

The  project  has  been  revived  at  New  Albany  to 
utilize  the  water  power  of  the  falls  of  the  Ohio 
River,  and  a  committee  appointed  to  work  up  a 
sentiment  among  the  business  men  of  New  Albany, 
Louisville  and  Jeffersonville,  with  a  view  of  devising 
a  plan  of  operation.  It  is  claimed  there  is  abundant 
power  to  run  the  steel  raihvays,  the  electric-light 
plants  and  factories  of  the  three  cities.  It  was  the 
fine  water  power  that  induced  the  Scribner  brothers 
to  establish  the  town  of  New  Albany  at  the  foot  of 
the  falls  nearly  100  years  ago. 

The  motor  car  that  the  Pennsylvania  company  is 
having  made  at  the  Indianapolis  car  works  will  soon 
be  furnished  and  ready  for  operation.  A  test  of  it 
was  made  a  few  days  ago  and  a  speed  of  50  miles 
an  hour  was  reached.  The  car  is  handsome  in  de- 
sign, fitted  up  with  all  the  modern  improvements 
and  appliances,  and  will  be  operated  on  the  tracks 
of  the  Indianapolis  and  Vincennes  between  Indian- 
apolis and  Martinsville.  The  purpose  is  to  compete 
with  the  electric  line  paralleling  this  line.  If  the 
car  proves  a  success  others  will  be  built  and  operated 
on  tlic  Pennsylvania  system,  wherever  they  come 
in    competition   with   electric  lines. 

In  appreciation  of  their  services  in  saving  the 
plant  of  the  Lea  Electric  Manufacturing  conv 
pany  of  Elwood  from  destruction,  Jacob  Loomis, 
president  of  the  company,  gave  the  firemen  an 
elaborate  banquet  the  night   following  the  fire. 

In  an  address  before  the  tax  assessors  of  the 
state  Auditor  Hart  attacked  the  manner  in  which 
county  commissioners  are  giving  away  interurban 
franchises,  and  said:  "I  think  it  is  criminal,  al- 
most, that  these  valuable  franchises  all  over  the  state 
are  given  away  to-day,  and  it  would  be  much  more 
profitable  to  the  state  if  in  franchises  that  are  en- 
joyed by  corporations  in  Indiana  there  had  been  a 
provision  requiring  a  certain  proportion  of  the  pro- 
ceeds to  come  into  the  treasury  of  the  state." 

F. 


ihc  city  is  not  obliged  to  pay  its  rentals  until  the 
company  has  fulfilled  its  contract. 

L.  H.  Ong,  who  has  been  with  the  Mason  City 
and  Clear  Lake  (Iowa)  electric  railway  since  its 
inception,  hjs  resigned  as  superintendent,  the  resigna- 
tion to  take  effect  April  1st.  R. 
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Northwestern  Notations. 

Minneapolis,  March  23.— It  is  reported  that  the 
electric  railway  at  Hurley,  Wis.,  is  to  be  extended 
to  some  point  west  of  the  present  terminus,  probably 
the  village  of  Pence. 

The  city  of  Fort  Atkinson,  Wis.,  has  bought  the 
plant  of  the  Fort  Atkinson  Electric  Light  and  Power 
company.     It  will  be  combined  with  the  water  plant. 

The  purchase  of  the  electric-light  plant  at  Dayton, 
Wash.,  by  the  city,  is  under  consideration. 

The  promoters  of  the  electric  line  from  Des 
Moines,  la.,  to  Newton,  ask  a  bonus  and  agree  to 
give  a  written  pledge  to  have  the  line  in  operation 
by  January   1st,  if  given  a  franchise. 

The  Everett  (Wash.)  Railway  and  Electric  com- 
pany has  been  given  a  five  years'  lighting  contract. 

The  Tacoma  (Wash.)  Railway  and  Power  com- 
pany will  give  better  service  and  lower  fares  on  the 
Puyallup   and   South   Tacoma   lines. 

A  rural  trolley  line  from  Madison,  Wis.,  is  pro- 
jected. Several  routes  have  been  considered — one 
from  Beaver  Dam  and  another  from  Fort  Atkinson. 

The  Twin  City  Rapid  Transit  company  is  build- 
ing a  number  of  new  cars  for  its  Grand  Avenue, 
Seventh  Street  and  Rice  Street  lines  in  St.  Paul. 
They  will  be  double-truck  cars,  equipped  with  four 
25-horsepower  motors,  one  geared  to  each  axle.  The 
cars  will  have  a  new  tight-fitting  floor,  enabling 
them  to  be  washed  without  wetting  the  motors. 

The  electric-railway  project  for  a  line  from  La 
Crosse  to  Melrose,  Wis.,  has  been  revived  by  the 
citizens  of  the  latter  place. 

The  labor  party  has  nominated  a  full  ticket  at  the 
municipal  election  in  Butte,  Mont.,  and  demands  the 
public  ownership  of  electric-light  and  telephone  sys- 
tems at  once. 

The  council  of  Duluth,  Minn.,  finds  that  the  esti- 
mates of  cost  for  a  municipal  electric-lighting  plant 
are  too  low,  being  based  on  too  small  a  lighting 
circuit  in  several  instances.  Action  has  been  de- 
ferred until  further  information  can  be  secured. 

The  corporation  attorney  of  St.  Paul  has  been 
directed  by  the  Board  of  Aldermen  to  proceed  against 
the  street-railway  company  for  $34,836.29,  alleged  to 
be  due  for  back  taxes.  It  is  alleged  that  the  com- 
pany has  paid  but  a  portion  of  its  taxes  each  year, 
and  on  only  two  occasions  did  the  company  settle 
in  full.  Two  years  are  missing  from  the  records, 
and  it  is  believed  that  they  will  bring  the  total  due  up 
to  about  $50,000. 

The  case  of  the  city  of  Kaukauna,  Wis.,  against 
the  electric-light  company,  which  has  been  in  the 
courts  for  two  years,  has  been  decided  in  favor  of 
the  city  by  the  Circuit  Court.  The  city  had  a  con- 
tract, which  provided  that  the  company  should  give 
$5,000  bonds  to  bury  its  wires  when  ordered  and 
that  additional  lights  should  be  furnished  when 
wanted.  In  August,  1890,  the  city  demanded  that 
the  conditions  be  complied  with,  and  the  company  is 
alleged  to  have  refused  to  do  so.  The  council  then 
voted  to  annul  the  company's  franchise.  The  matter 
was  taken  into  court  and  the  annulment  held  to  be 
illegal.  The  council  then  determined  to  make  the 
company  adhere  to  its  contract,  and  refused  to  pay 
further  rentals  for  light.  Suit  was  brought,  finally 
resulting  in  the  decision  of  the  Circuit  Court  that 


General  William  A.  Bancroft,  president  of  the  Bos- 
ton Elevated  Railroad  company,  has  purchased  300 
acres  of  land  in  Groton,  Mass.,  his  native  town,  for 
an  estate  to  be  known  as   Shawfieldmont. 

Frederick  W.  Job,  a  young  Chicago  lawyer  in 
successful  practice,  well  known  to  many  members 
of  the  electrical  fraternity  in  the  West,  has  been 
appointed  a  member  of  the  state  Board  of  Arbitra- 
tion by  Governor  Yates. 

Charles  H.  Duell,  commissioner  of  patents,  who 
resigned  on  March  15th,  to  take  effect  on  the  ap- 
pointment of  his  successor,  will  resume  the 
practice  of  law.  He  will  open  an  office  in  New 
York  city,  and  will  have  associated  with  him  W.  A. 
Megrath,  who  has  been  for  many  years  law  clerk 
to  the  commissioner  of  patents,  and  F.  A.  Warfield, 
an  examiner  in  the  Patent  Office.  Mr.  Duell  was 
appointed  about  three  years  ago  from  Syracuse, 
N.  Y.,  and  has  made  an  efficient  commissioner. 


ELECTRIC  LIGHTING. 

An  elcctric-light  plant  will  soon  be  built  at  Ston- 
ington.  111. 

The  town  of  Reading,  Mich.,  will  issue  $5,ooo 
lighting  bonds. 

The  citizens  of  Bolivar,  Mo.,  have  voted  to  estab- 
lish  an    electric-light    plant. 

A  new  $8,000  electric-light  plant  will  soon  be 
erected  at   Yorktown,   Texas. 

A.  L.  Dickinson  is  preparing  to  erect  an  electric- 
light  plant  at  Coleman,  Texas. 

The  mayor  of  Tifton,  Ga.,  will  soon  advertise  for 
bids  for  lighting  the  town  by  electricity. 

An  election  at  Manton,  Mich.,  has  resulted  in 
favor  of  an  issue  of  $9,000  electric-light  bonds. 

The  Borough  Council  of  Media,  Pa.,  has  passed 
a  resolution  to  build  its  own  electric-light  plant. 

At  a  recent  council  meeting  at  Woodbine,  Iowa, 
it  was  decided  to  build  a  $4,000  electric-light  plant. 

The  town  of  Harbor  Springs,  Mich.,  will  be  bonded 
in  the  sum  of  $10,000  for  an  electric-lighting  installa- 
tion. 

Arrangements  are  being  made  to  add  $7,000  worth 
of  electrical  apparatus  to  the  electric-light  plant  at 
W"olcott,   N.   Y. 

H.  C.  Mercord,  proprietor  of  the  electric-light 
plant  at  Prescott,  Wis.,  is  preparing  to  enlarge  and 
remodel  his  plant. 

The  Legislature  has  passed  a  bill  authorizing 
the  issuance  of  $35,000  bonds  for  an  electric-light 
plant  at  Dunn,  N.  C. 

On  April  1st  an  election  will  be  held  at  Mans- 
field, Ohio,  to  vote  on  an  issue  of  $65,000  four  per 
cent,  electric-light  bonds. 

W.  H.  Wheeler  of  Beloit,  Wis.,  will  soon  ask  the 
council  of  Ripon,  Wis.,  for  a  franchise  to  construct 
and  operate  an  electric-light  plant. 

The  Southern  Indiana  Railroad  company  will  in- 
stall a  complete  electric-light  plant  in  its  new 
roundhouse  at    Terre   Haute,   Ind. 

The  Henrietta  Light  and  Power  company  of  Hen- 
rietta, Texas,  has  been  organized,  with  $5,000  capital 
stock,  by  G.  A.  Jackson  and  F.  P.  Neville. 

The  borough  of  Frenchtown,  N.  J.,  has  passed  an 
ordinance  giving  J.  Hyde  of  Trenton  the  right  to 
construct   and  operate   an   electric-light   plant. 

Colonel  Blees  of  Macon,  Mo.,  owner  of  the  Kear- 
ney (Neb.)  electric-light  plant,  contemplates  the 
enlargement    and    improvement   of  the  property. 

The  City  Council  of  Tipton,  Ind.,  will  next  fall 
erect  a  municipal  electric-light  plant.  Plans  for  its 
construction    are    being    submitted   to    contractors. 

The  city  of  Gastonia,  N.  C,  will  hold  an  election 
on  May  6th  to  decide  upon  the  ibsuance  of  $25,000 
of  bonds   for   waterworks   and   electric-light   pLints. 

At  the  April  election  at  Butler,  Mo.,  the  question 
of  issuing  $20,000  in  bonds  for  the  purpose  of 
erecting  an  electric-light  plant  will  be  voted  upon. 

The  People's  Water  and  Electric  Light  company 
of  Frankfort,  Ky.,  has  been  incorporated,  with  $20,- 
000  capital  stock,  by  L.  I.  Crawford  and  H.  M. 
Stegenan. 

The  Washington  Power  company  of  Tacoma, 
Wash.,  has  been  incorporated,  with  capital  stock  of 
$1,000,000,  by  J.  L.  McMurray,  A.  R.  Waren  and 
J.    M.   Bell. 

The  Citizens'  Light  and  Transit  company  of  Pine 
Bluff,  Ark.,  has  been  organized,  with  $200,000  capi- 
tal   stock,    and    has   been    granted   a   franchise   for 


lighting  the  city.    J.   B.    York   is   president   of  the 
company. 

The  Consolidated  Light  and  Power  company  of 
Whitehall,  N.  Y.,  has  been  incorporated  (capital 
stock,  $75,000),  by  C.  F.  King,  J.  H.  Barker  and 
J.  M.   Cronin. 

.The  Ravenna  Electric  company  of  Coeymans, 
N.  Y.,  has  been  incorporated  for  $100,000,  by  A. 
Nodine  and  S.  W.  Mosher  of  Coeymans  and  N. 
Niles   of  Albany. 

Bids  will  be  received  until  April  3d  by  M.  E. 
McMahon,  mayor,  or  R.  Pendt,  clerk,  of  Carroll- 
ton,  III.,  for  furnishing  that  city  with  45  arc  lights 
of  2,000  candlepower  each. 

The  Winstanley  Electric  Light,  Power  and  Gas 
company  of  East  St.  Louis,  III,  has  been  incorpo- 
rated, with  a  capital  stock  of  $2,500,  by  H.  P.  Taus- 
sig, W.  W.  Dean  and  Marc  J.  Gautier. 

The  Cooper  Electric  Light  company  of  Cooper, 
Texas,  has  been  incorporated  by  C.  Tuttle,  W.  R. 
Evans  and  E.  S.  Kelley,  to  supply  light,  heat  and 
power.     The  authorized  capital  is  $12,000. 

The  Bloomington  (Ind.)  Light,  Heat  and  Power 
company  is  to  install  transformers  to  the  capacity 
of  about  5,000  lights,  and  to  make  other  improve- 
ments, to  cost  in  all  about  $25,000.  A.  M.  Barron 
is  superintendent  of  the  company. 

The  Gloversville  Citizens'  Electric  company  has 
been  incorporated,  with  a  capital  stock  of  $40,000.  to 
supply  electriicty  to  Gloversville,  Johnstown,  Nortli- 
ville  and  Broadalbin,  N.  Y.  The  directors  are 
J.  Begley,  F.  S.  Sexton  and  K.  Klein. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect  of  the  Treasury  Depart- 
ment until  2  p.  m.  on  April  25th,  for  the  installation 
of  an  electric-wiring  system  for  the  outbuildings  of 
the  United  States  Bureau  of  Engraving  and  Printing, 
Washington,  D.  C,  in  accordance  with  drawings  and 
specifications,  which  may  be  obtained  of  James  Knox 
Taylor,  supervising  architect. 

In  the  transformation  of  the  old  Star  Theater  at 
Clark  and  Kinzie  streets,  Chicago,  into  the  "Vic- 
toria," incidental  to  the  proprietorship  of  D.  R.  Mc- 
Ginty,  new  theatrical  wiring  has.  been  done  through- 
out. There  are  800  sign  lights  and  700  stage  lights, 
the  stage  being  equipped  with  a  switch  on  either 
side.  There  are  12  circuits  in  the  borders,  eight 
floor  pockets  and  five  dimmers,  two  of  the  latter 
being  loo-ampere  ironclads,  the  others,  together 
with  a  200-ampere  one  for  the  front  of  the  house, 
being  spirals.  The  work  was  done  by  Joseph 
Hutchinson,  chief  electrician. 


ELECTRIC  RAILWAYS. 

The  lola  Electric  Railway  company  of  Tola,  Kan., 
has  been  incorporated,  with  a  capital  stock  of  $SC<- 
000. 

The  Berkley  street  railway,  in  operation  in  Berk- 
ley, Va.,  and  its  suburbs,  has  been  purchased  by  D. 
E.  Evans  of  Baltimore,  who  contemplates  extensions. 

The  Midland  Railway  company  of  England  has 
sent  two  engineers  to  study  American  methods,  in- 
cluding the  adaptation  of  electric  power  to  railroads. 

The  Citizens'  Street  Railway  company  of  Vin- 
cennes, Ind.,  has  in  contemplation  the  extension  of 
its  lines  from  that  city  to  adjoining  villages  and 
towns. 

The  Fox  River   Valley   Electric  Interurban   Rail- 
way company  has   decided  to   build   its  line  to  the      ij 
city   limits   of   Kaukauna,   Wis.,   during  the  coming 
summer. 

Right-of-way  has  been  granted  through  Arling- 
ton, Ind.,  to  the  Indianapolis,  Morristown  and 
Rushville  Traction  company.  Work  will  begin  on 
the  traction   line   in  the  spring. 

G.  Ross  of  Chicago,  S.  A.  Duncan  of  Atlanta  and 
J.  Z.  George  of  Vicksburg  are  making  a  preliminary 
survey  of  Natchez,  Miss.,  with  a  view  to  putting  in 
an   electric   street-railway  system. 

The  Winstanley  Park  Railroad  company  of  East 
St.  Louis,  III,  has  been  incorporated,  with  a  capital 
stock  of  $10,000,  by  D.  P.  Alexander,  John  Voit- 
leine,  C.  White,  E.  O'Connell  and  B.  B.  Smith. 

R.  Judson  of  New  York  city  is  at  the  head  of 
a  project  to  build  an  electric  railway  from  the  Massa- 
chusetts state  line  to  Bridgeport,  Conn.,  thus  form- 
ing a  continuous  trolley  line  from  New  York  to 
Pittsfield,    Mass.,   about    175   miles   long. 

The  Aurora  and  Geneva  electric  road  and  the 
Aurora  street-railway  line  have  been  purchased  for 
about  $1,000,000  by  the  Cleveland  syndicate  which 
controls  the  Elgin,  CarpentersviUe  and  Aurora,  and 
the  Aurora,  Wheaton   and  Chicago   systems. 

The  council  of  Niles,  Mich.,  has  granted  a  fran- 
chise to  the  Indiana  and  Southern  Michigan  Street 
Railway  company  for  the  use  of  the  streets  through 
Niles.  The  road  is  to  run  from  South  Bend,  Ind., 
to  St.  Joseph,  Mich.,  by  way  of  Berrien  Springs. 

The  Scotia  Traction  company  of  Scotia,  N.  Y., 
has  been  incorporated  for  $30,000,  to  operate  an 
electric  street  railway  from  a  point  on  the  Fitch- 
burg  railroad,  in   Scotia,  to   Schenectady.    The  di- 
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rectors  are  G.  W.  Linch,  W.  H.  Delaney  and  H.  V. 
Munderse. 

The  Town  Council  of  Manheim,  Pa.,  has  passed 
an  ordinance  granting  a  franchise  to  the  Manheim 
and  Lebanon  Electric  Railway  company  to  lay 
tracks  on  the  streets  of  the  village.  It  is  proposed 
to  build  the  line  from  j\'Ianheim  via  Mastersonville 
and  Mount  Gretna  to  Lebanon. 

The  Toledo-Chicago  Railway  company  has  been 
incorporated  to  construct  and  operate  a  railway  from 
the  Wabash  line  at  Montpelier,  Ohio,  to  Toledo,  a 
distance  of  65  miles.  The  capital  stock  is  $250,000 
and  the  incorporators  are  B.  C.  Winston,  F.  J. 
Reynolds  and  G.  H.  Beckwith. 

Sans  Sotici  Park,  a  summer  garden  on  one  of  the 
lines  of  the  Chicago  City  Railway  company,  has 
been  transferred  by  D.  G.  Hamilton,  president  of 
ihe  company,  to  the  Metropolitan  Amusement  com- 
pany, for  tile  consideration  of  $1.  The  transfer  is 
supposed  to  have  for  its  object  the  apparent  severing 
of  the  connection  of  the  garden  with  the  street- 
railway    company. 

The  Twin  City  Rapid  Transit  company  has  been 
incorporated  in  New  Jersey,  with  a  capital  stock  of 
$20,000,000,  to  operate  railways  in  Hennepin  and 
Ramsey  counties  in  ]\'Iinnesota,  in  the  state  of  New 
York  and  elsewhere.  The  incorporators  are  Thomas 
Lowr\-  of  ^linneapolis :  George  S.  Coe  of  Engle- 
wood.  N.  J. :  George  Bliss,  J.  Kennedy  Tod  and 
Henry  A.  Cannon  of  New  York,  and  Charles  S. 
Fairchild  of  BostorL 

The  prospects  for  an  early  winding  up  of  the 
affairs  of  the  Illinois  National  Bank  of  Chicago  are 
considered  bright.  Just  as  soon  as  the  Calumet 
electric-railway  line  is  sold  by  Comptroller  Dawes, 
the  funds  will  be  ample  to  meet  liabilities.  "I  have 
been  offered  $2,000,000  for  the  road,"  Mr.  Dawes 
is  reported  to  have  said,  "but  it  is  worth  $3,000,000, 
and  I  will  get  that  much  before  disposing  of  it. 
With  this  amount  in  hand  we  will  be  enabled  by 
the  use  of  the  balance  of  assets  which  we  hold  to 
pay  the  depositors  in  full.  The  road  has  increased 
earnings,  and  is  now  showing  net  earnings." 


AUTOMOBILES. 

The  first  successful  public  automobile  service  in 
London  began  operations  recently  between  Streatham 
and  Clapham  Junction. 

It  is  said  that  the  Department  of  Posts  and  Tele- 
graphs in  France  has  decided  to  adopt  automobiles 
for  the  distribution  and  collection  of  mail.  One 
hundred  vehicles  have  been  ordered  for  the  pur- 
pose,  according  to  a  recent   report. 


POWER  TRANSMISSION. 

The  Elba  Power  company  of  Elba,  Ala.,  has 
been  incorporated,  with  J.  W.  Comer,  president, 
H.  M.  Comer,  vice-president,  and  J.  F.  Gilmartin, 
secretary.  The  company  will  build  a  dam  across 
the  Pea  River  and  furnish  power  for  manufacturing 
plants. 


PUBLICATIONS. 


A  well-illustrated  booklet  descriptive  of  Stiles 
power  punching  presses  has  been  issued  by  the 
E.  W.  Bliss  company,  Brooklyn,  N.  Y.  This  com- 
pany has  recently  completed  a  new  forge  shop  and 
extended  its  foundry  facilities,  and  is  prepared  to 
furnish  its  lines  of  Stiles  and  Bliss  punching  presses 
equipped  for  belt  or  electric  motor  driving,  together 
with  a  complete  line  of  parts. 

The  Chicago  Pneumatic  Tool  company  has  ready 
for  distribution  an  illustrated  circular  of  about  50 
pages  devoted  to  views  of  the  tools  manufactured 
by  it,  as  used  in  the  industries.  The  circular  con- 
tains very  little  text  or  descriptive  matter,  and  is 
given  up  almost  entirely  to  illustrations  of  the  com- 
pany's pneumatic  hammers,  drills,  riveters,  reamers, 
cutters  and  lifts  in  use  on  iron,  steel,  wood  and 
stone  work.  Of  especial  interest  is  a  view  showing 
the  use  of  the  Boyer  hammer  for  finishing  the  stone 
work  of  the  Palmer  Memorial  Fountain  at  Detroit, 
Mich. 

"True  Transformer  Talk"  is  the  title  of  a  neat 
pamphlet  devoted  to  the  interests  of  the  Vindex 
■Electric  company  of  Chicago.  This  company  is 
manufacturing  a  line  of  core-type  transformers, 
which  are  well  illustrated  and  described  in  the  pub- 
lication referred  to,  which  is  addressed  "to  central- 
station  managers  who  are  open  to  conviction,"  with 
the  reminder  that  the  transformer  is  an  exceedingly 
important  part  of  an  alternating-current  system. 
This  company's  method  of  core  suspension  is  clearly 
shown  in  the  illustrations,  and  efficiency  curves  and 
tabulated  data  of  performance  under  service  condi- 
tions are  also  given. 

Three  bulletins  have  recently  been  issued  in 
pamphlet  form  by  the  Manhattan  General  Construc- 
tion company  of  Newark,  N.  J.,  describing,  re- 
spectively, the  Manhattan  multiple  alternating  en- 
closed-arc  lamp,  the  ^Manhattan  multiple  direct-cur- 
rent arc  lamp  and  the  Manhattan  series  alternating 
enclosed  arc  system.  The  bulletins  are  well  illus- 
trated, those  devoted  to  the  lamp  showing  the 
mechanism    in    detail    and    the    last    one    mentioned 


above  being  accompanied  by  diagrams  for  the  instal- 
lation of  the  system  in  addition  to  illustrations  of  the 
lamps  and  transformers  used.  Especial  mention  is 
made  of  the  gas  check  perfected  by  this  company  and 
in  use  in  its  lamps,  as  well  as  of  the  fact  that  the 
current  intensity  of  the  circuit  may  be  changed 
without  affecting  the  operation  of  the  lamps,  as  they 
are  of  the  shunt  type. 

"Electric  Locomotives  for  Mine  Haulage"  is  the 
title  of  an  artistic  pamphlet  recently  issued  by  the 
Westinghouse  companies'  publishing  department,  de- 
scribing the  line  of  mining  locomotives  now  being 
put  on  the  market  by  the  Westinghouse  Electric  and 
jN'Ianufacturing  company  and  the  Baldwin  Locomo- 
tive Works.  The  pamphlet  is  profusely  illustrated, 
showing  a  number  of  different  styles  complete,  and 
in  addition  views  of  the  component  parts  of  the 
machines  are  given  in  a  set  of  15  plates,  to  facilitate 
the  ordering  of  such  as  may  be  needed  for  repairs. 
The  frames,  wheels,  drawbars,  bumpers,  journals, 
etc.,  are  supplied  by  the  Baldwin  Locomotive  Works, 
while  the  electrical  equipment  is  of  Westinghouse 
make.  In  the  catalogue  care  has  been  taken  to  group 
the  parts  on  the  several  plates  in  such  a  manner  as  to 
indicate  plainly  to  a  purchaser  which  company  should 
receive  his  order.  Valuable  data  upon  the  relation 
of  power  and  weight  to  hauling  capacity  are  given 
in  a  few  well-arranged  tables,  and  the  text  contains 
some  timely  hints  concerning  the  selection  of  types 
of  locomotive  for  various  conditions  of  service. 


SOCIETIES  AND  SCHOOLS. 

Samuel  W.  Kintner,  professor  of  electrical  engi- 
neering at  the  Western  University  of  Pennsylvania, 
read  a  paper  on  "Wireless  Telegraphy"  on  March 
19th,  before  the  Engineers'  Society  of  Western  Penn- 
sylvania. The  address  was  illustrated  by  stereopti- 
con  views  and  by  telegraphic  apparatus. 

The  Journal  of  Proceedings  of  the  ninth  annual 
convention  of  the  Northwestern  Electrical  associa- 
tion, at  Milv/aukee,  January  i6th  to  iSth,  has  been 
issued  by  Secretary  Thomas  R.  Mercein.  It  forms 
a  book  of  nearly  100  pages,  and  contains  all  of  the 
valuable  papers  presented  at  the  meeting,  together 
with  the  discussions  which  followed  them,  as  well 
as  a  list  of  the  officers  and  committeemen  of  the 
association. 

For  the  conversazione  of  the  American  Institute  of 
Electrical  Engineers,  to  be  held  at  Columbia  Uni- 
versity, Newr  York,  on  the  evening  of  April  12th, 
current  for  exhibits  is  available  as  follows:  Direct 
current  at  IIS,  220,  400  and  500  volts  and  iis-volt 
alternating  current  (two-phase)  at  60  cycles  and 
(single  phase)  at  130  cycles.  All  exhibits  must  be 
ready  at  the  university  on  Saturday,  April  6th,  and 
should  be  marked:  "Convprsazione,  care  Prof.  F.  B. 
Crocker,  Engineering  Building,  Columbia  Uni- 
versity, New  York  City."  In  order  to  prevent  any 
confusion  or  delay,  it  is  essential  that  exhibitors 
should  send  a  brief  catalogue  description  of  exhibit, 
and  a  list  of  what  material,  outside  of  that  which 
will  be  furnished  with  the  exhibit,  will  be  necessary 
for  the  evening  of  April  12th,  so  that  when  the  time 
for  installing  arrives,  there  will  be  nothing  wanting 
to  properly  complete  the  work. 


MISCELLANEOUS. 

The  shops  of  the  East  Indian  railway  and  the 
Eengal-Nagoore  railway  in  Calcutta,  India,  will  soon 
be  electrically  equipped.  Many  electric  elevators  and 
motor-driven  printing  presses  are  in  operation  in 
Calcutta,  and  the  cathedral  organ  is  to  be  fitted  with 
a  motor-driven  blower. 

It  is  said  that  the  bill  providing  for  infliction 
of  the  death  penalty  in  Illinois  by  means  of  high- 
tension  electric  currents  is  meeting  with  approval, 
and  the  appropriation  committee  has  voted  to  report 
favorably  upon  the  bill  appropriating  $3,000  for  the 
"electric  chair." 

It  is  stated  that  Thomas  A.  Edison  has  per- 
fected a  method  of  ore  separation  applicable  to 
the  Norwegian  hematite  and  magnetite,  which  has 
heretofore  been  considered  impossible,  and  that 
separators  are  to  be  built  in  Norway  with  an  annual 
capacity  of  750.000  tons,  to  supply  the  British  mar- 
kets. This  will  open  a  large  supply  of  iron  and 
steel   for  the    British   manufacturers. 

An  electrotherapeutist,  speaking  of  the  widely  ad- 
vertised so-called  "electric  belts,"  savs  that  tests  of 
a  number  of  the  best  appliances  of  the  kind  sold 
showed  that  they  could  not  develop  an  electromotive 
force  of  one  volt,  and  that,  "taking  the  electrical 
resistance  any  current  from  such  a  belt  would  meet 
in  the  human  body  as  400.000  ohms,  there  would 
nass  a  current  of  not  more  than  one-fourth  of  3 
thousandth  oart  of  one  milllamoere.  an  infinitesimal 
fraction  of  the  smallest  current  recognized  bv  electro- 
therapeutists,  and  less  than  may  be  obtained  by  dip- 
ping a  needle  and  pin  in  a  spot  of  ink." 

Consul  Nelson  of  Bergen.  Sweden,  reports  what 
he  savs  is  a  successful  attemnt  to  produce  steel  bv 
electricity  in  that  countrv.  The  consul  says:  "The 
experiments  are  beinsr  carried  on  at  Gysinp^e  factory, 
.Sw^eden.  and  about  2=^000  nnunds  of  steel  are  prn- 
dnced  in  six  drafts  dailv.  The  steel  is  of  an  excel- 
lent quality,  and  meets  with  readv  sales  at  high 
prices.     On  account  of  the  relatively  cheap  method 


of  production,  the  profits  are  large,  but  as  the  elec- 
trical power  is  limited,  the  output  is  insignificant. 
To  overcome  this  drawback,  plans  have  been  formed 
for  the  erection  of  a  large  electric  plant  near  the 
Dalalfuen  River,  the  waterpower  of  which  will  be 
utilized.  This  will  enable  the  company  to  carry  on 
the  manufacture  of  steel  by  electricity  on  a  large 
scale." 


TRADE  NEWS. 

The  Diehl  Manufacturing  Company  of  Elizabeth- 
port,  N.  J.,  has  just  filled  a  large  order  for  ceiling 
fans  and  electroliers  of  unique  and  magnificent  de- 
sign to  be  installed  in  the  imperial  palace  at  For- 
mosa. 

The  plant  of  Willis  &  Scott,  manufacturers  of 
electrical  appliances  and  machinery,  at  Richmond, 
ya..  has  been  completed  and  will  be  put  in  opera- 
tion at  once.  About  600  employes  will  be  required 
at  the  start. 

The  Electrical  Inspection  and  Maintenance  com- 
pany, with  a  capital  of  $250,000,  has  been  incorpo- 
rated at  Pierre,  S.  D.,  by  J.  H.  Tomlinson,  J.  J. 
Post.  Henry  E.  Leavitt,  P.  J.  Knight,  L.  Taylor  and 
L.    C.    Smith. 

The  fire  at  the  works  of  the  National  Carbon  com- 
pany, Cleveland,  Ohio,  which  was  reported  as  hav- 
ing destroyed  the  works  of  the  company  on  March 
i8th,  was  in  reality  of  a  much  less  serious  nature 
than  was  indicated  in  the  published  accounts.  The 
company  states  that  only  its  laboratory  was  damaged 
and  that  the  fire  will  not  in  any  way  interfere  with 
the  filling  of  orders. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia. Pa.,  manufacturer  of  the  Chloride  accumu- 
lator, announces  that  a  sales  office  has  been  estab- 
lished at  Cleveland,  Ohio,  and  Mr.  E.  V.  Stebbins, 
formerly  of  the  Philadelohia  staff  has  been  placed 
in  charge  as  manager.  The  office  will.be  located  in 
the  New  England  building  and  all  business  from 
this  territory  will  be  handled  by  Mr.  Stebbins  with 
promptness. 

The  American  Electric  Fuse  company,  Chicago. 
New  York  and  San  Francisco,  announces  that  it  has 
more  than  doubled  its  working  capacity,  and  has 
installed  new  and  complete  machinery  for  the  pur- 
pose of  turning  out  its  well-known  specialties.  This 
company  expects  to  place  on  the  market  in  the  near 
future  various  improvements  upon  its  standard  line 
of  fuses,  fuse  boxes,  lightning  arresters  and  con- 
nectors. It  also  manufactures  a  complete  line  of 
both  silk  and  magnet  wire,  and  carries  a  stock  of 
all  sizes  constantly  on  hand.  The  eastern  office  of 
the  American  Electric  Fuse  company  is  located  at 
No.  J 16  Nassau  street.  New  York,  and  is  in  charge 
of  W.  B.  McCurdy.  The  office  is  completely  stocked 
with  a  full  line  of  the  company's  goods.  The  w^estern 
office,  at  San  Francisco,  Cal.,  will  be  conducted  on  the 
same  line  as  the  eastern  office. 


BUSINESS. 


The  Electric  Appliance  company.  Chicago,  states 
that  it  is  making  large  shipments  of  Packard  trans- 
formers, for  which  it  is  general  western  agent. 

The  Bois  d'Arc  Pin  company,  Beaumont,  Texas, 
annoiinces  that  it  is  prepared  to  furnish  insulator 
pins  in  any  kind  of  timber  and  oak  brackets,  all 
in  large  quantities.  The  company  promises  ship- 
ments on  the  day  of  receipt  of  order. 

The  Western  Electrical  Supply  company  of  St. 
Louis  is  receiving  orders  for  fans,  both  of  the 
Peerless  direct  and  Emerson  alternating-current 
types,  and  has  already  secured  a  large  number  of 
contracts,  which  would  seem  to  indicate  that  the 
coming  season  will  be  an  exceptionally  good  one 
for   fan   motors. 

Among  the  contracts  recently  secured  by  the 
American  Bridge  company  are  those  for  a  large 
government  ^varehouse  at  Progroso,  Yucatan,  for 
28,000  tons  of  steel  work  for  bridges  on  the  lines 
of  the  New  York  Central  Railroad,  and  for  the 
erection  of  12  spans  of  deck  nlate  girders,  7=;  feet 
in  length,  for  the  Central  Railroad  of  New  Jersey 
at  Weissport,  Pa. 

The  Ball  Engine  company  of  Erie,  Pa.,  has  re- 
cently installed  a  115-horsepower  engine  for  the 
Marion  Steam  Shovel  company,  Marion.  Ohio,  and 
a  125-horsepower  direct-connected  engine  for  the 
Kentucky  Wagon  Manufacturing  company,  Louis- 
ville, Ky.,  and  has  also  furnished  the  engine  for  the 
new  electric  power  plant  of  the  Caxton  Building 
company  of  Cleveland,  Ohio. 

The  Central  Electric  company  of  Chicago  is  sales 
agent  for  a  new  incandescent  lamp  called  the  Hylo 
baby  filament  lamp.  This  lamp  has  two  distinct 
filaments,  one  givinff  one  candlepower  and  the  other 
16  candlepower.  Changing  the  light  from  one  to 
16  candlepower  or  vice  versa  is  done  by  slightly 
turning  the  lamp  in  the  socket.  This  does  not  in- 
troduce a  resistance,  as  in  other  regulating  lamps, 
but  the  changing  mechanism  is  a  part  of  the  lamp 
and  does  not  remiire  a  soecial  socket.  The  lamps 
are  made  with  Edison.  Thomson-Houston  or  Saw- 
yer-Man bases,  and  for  from  50  to  125  volts. 

W.  C.  Sterling  &  Son.  pole  dealers  at  Mon- 
roe, Mich.,  report  that  they  have  evei-y  reason 
to  believe  that  this  year's  trade  in  their  products 
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will  excel  that  of  former  years.  The  demand  during 
the  winter  has  been  good,  and  the  spring  trade  has 
opened  up  early.  The  only  drawback  will  possibly 
be  the  car  supply.  Sterling  &  Son  do  not  fear  that 
this  will  affect  them  greatly,  however,  as  their  sort- 


ing yards  are  situated  so  that  they  can  get  several 
lines  of  cars.  The  demand  for  telephone  poles  is 
increasing  with  the  advance  of  spring,  especially  in 
the  toll-line  poles.  The  firm  thinks  it  advisable  for 
all  telephone  companies  to  get  their  orders  in  early 


to  take  advantage  of  the  present  prices  and  get  their 
poles  in  time.  The  electric  railroads  are  beginning 
to  contract  for  poles  and  ties  for  spring  delivery. 
This  firm  now  has  several  large  contracts  with  elec- 
tric-railway companies  for  poles  and  cedar  ties. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


669,999.  Electric  Signaling  Apparatus.  Adolf  Men- 
sing,  Berlin,  Germany.  Application  filed  May 
25,  1900. 

An  hermetically  closed  casing  has  ao  exposed  side 
adapted  to  receive  a  blow.  Normally  open-circuited  cir- 
cuit terminals  are  mounted  within  this  casing.  A  block 
carried  by  one  of  the  circuit  terminals  within  the  casing 
;tnd  normally  in  operative  proximity  to  the  exposed  side 
of  the  casing  receives  the  impact  of  a  blow  delivered 
against  that  side  of  the  casing  and  closes  the  circuit  by  its 
movement. 

670.006.  Electric  Exercising  Machine.  Nelson  H. 
Raymond,  Buffalo,  N.  Y.,  assignor  to  Albert  W. 
Courtney,  Buffalo,  N.  Y.  Application  filed  Au- 
gust  14,   1900. 

An  electric  generator  has  its  armature  shaft  provided 
with  driving  pulleys.  Actuating  and  conducting  cords 
pass  around  the  latter  and  are  provided  with  elec- 
trodes included  in  the  generator  circuit.  A  shunt  circuit 
coutaius  a  number  of  resistance  coils,  each  having  one 
of  its  terminals  connected  with  a  contact,  and  a  switch 
lever  connected  with  one  of  the  terminals  of  the  shunt 
circuit  traverses  the  coil  contacts. 

670,022.  Intercommunicating  Telephone  System. 
Newman  H.  Holland,  Brookline,  Mass.,  assignor 
to  the  Holtzer-Cabot  Electric  company,  Brook- 
line,  Mass.  Application  filed  November  12, 
X900. 

The  signal-sending  circuit  is  provided  with  a  selective 
controlling  device.  A  switch  is  placed  in  the  signal- 
sending  circuit  independent  of  the  controlling  device. 
Means  are  provided  for  automatically  operating  the  switch 
to  break  the  signal-sending  circuit  when  conversation  is 
finished 

670,026.  Electric  Cigar  Lighter.  Alfred  B.  Kittson, 
Boston,  Mass.  Application  filed  October  24, 
1900. 

A  flattened  coil  of  fine  platinum  wire  is  wound  spirally 
around  a  thin  plate  of  mica  or  other  electrically  non- 
conducting material.  The  igniting  plate  consists  of  a 
thin  plate  of  mica  in  contact  with  the  outer  flattened  side 
of  the  coil  but  disconnected  from  it. 

670,059.  Commutator  Brush  Holder.  William  D. 
Pomeroy,  Akron,  Ohio,  assignor  to  the  Akron 
Electrical  Manufacturing  company,  Akron,  Ohio. 
Application  filed   September  22,   1900. 

This  holder  is  to  be  mounted  on  a  wrist  pin  parallel  with 
the  armature  shaft  and  consists  of  a  body  arranged  to  be 
adjustably  secured  to  the  pin,  a  tension  finger  pivotally 
mounted  in  the  body,  bearing  at  one  end  a  pivoted  sup- 
porting plate  and  a  carbon  brush  secured  thereto,  and 
having  at  the  opposite  end  a  notched  flange  and  a  spring 
wire  to  engage  one  of  the  notches  10  press  the  carbon 
brush  on  the  commutator.  The  supporting  plate  and  body 
are  electrically  connected. 

670,119.  Brush  Holder  for  Electric  Machines.  John 
Trier,  Chicago,  111.,  assignor  to  Donald  Grant, 
Faribault,  Minn.  Application  filed  April  26, 
1900. 

The  casing  of  an  enclosed  motor  is  provided  with  open- 
ings and  with  a  plate  secured  to  the  casing  and  having  its 
ends  projecting  over  the  openings.  Brush-holding  levers 
are  arraneed  in  the  openings  and  pivotally  connected  to 
the  ends  of  the  plates  and  a  hinged  cover  is  provided  for 
the  openings. 

670,142.  Electrolytic  Current  Interrupter.  Arthur 
Wehnelt,  Charlottenburg,  Germany.  Applica- 
tion filed  May  16,   1899. 

A  vessel  contains  an  electrolyte  into  which  two  elec- 
trodes dip,  the  electrodes  being  of  unequal  size.  The 
anode  serves  as  the  active  electrode  and  the  terminal  volt- 
age is  higher  than  the  polarization  tension. 

670,145.  Electric  Switch.  William  F.  Bossert,  Utica, 
N.  Y.,  assignor  to  the  Bossert  Electric  Con- 
struction company,  Utica,  N.  Y.  Application 
filed  June  7,   1900. 

An  approximately  V-shaped,  knife-receiving  terminal  of 
resilient  metal  has  its  upper  ends  bent  toward  each  other 
and  the  lower  ends  bent  and  meeting  each  other,  and  a 
knife  including  spaced  plates  is  adapted  for  contact  with 
the  exterior  faces  of  the  bent  portions  of  the  receiving 
terminal  and  slides  into  contact  with  the  surfaces. 
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of  the  operation  or    non-operation  of  the  glower, 
cut.) 


(See 


NO.   670,149. 

670,149.  Time  Switch  for  Electric  Circuits.  Ethan 
I.  Dodds,  Avalon,  Pa.,  assignor  to  George  West- 
inghouse,  Pittsburg,  Pa.  Application  filed  Sep- 
tember 9,  1899. 

In  a  system  for  operating  electric  lamps  having  glowers 
which  require  to  be  heated  to  be  rendered  conductive,  a 
high  temperature  is  electrically  developed  in  the  vicinity 
of  the  glower  for  rendering  the  glower  conductive,  and 
means  are  provided  for  automatically  causing  a  cessation 
of  the  beating  after  a  predetermined  period,  independently 


670,172.  Electric  Water  Heater.  Waldo  F.  FoUett, 
New  Haven,  Conn.  Application  filed  December 
10,  1900. 

Tubes  connecting  spaced  hollow  heads  are  separated  by 
interspaces.  A  resistance  coil  is  wound  between  the 
heads  and  encircles  the  tubes.  Covering  plates  secured 
to  the  heads  en-^lose  the  coil,  and  the  latter  is  held  spaced 
between  the  tubes  and  covering  plates. 

670,174.  Ammeter.  Gustav  Grabosch,  Berlin.  Ger- 
many, assignor  to  Cans  &  Goldschmidt,  Berlin, 
Germany.    Application    filed    October    12,    1900. 

This  instrument  comprises  a  centrally  bored  bobbin  of 
plug  form  wound  wiih  bobbin  coils.  A  spindle  is  mounted 
in  the  bore,  and  a  metal  piece  secured  to  it,  with  a  spring- 
actuated  poinier  mounted  on  the  spindle  and  deflected  on 
a  current  passing  through  the  bobbin  coils.  A  safety  fuse 
is  located  in  the  bore  and  connects  one  end  of  the  bobbin 
coil  to  one  pole  of  the  circuit. 

670.202.  Apparatus  for  Controlling  the  Motion  of 
Electric  Switches.  William  Kingsland,  London, 
England.     Application    filed  August   9,    1900. 

The  switch  described  is  operated  by  a  shaft,  receiving 
step-by-step  rotative  motion  by  the  impact  of  passing  tap- 
pets. A  frictional  brake  is  carried  by  and  acts  upon  the 
shaft.  Balancing  devices  support  the  frictional  brake  to 
prevent  the  latter  completely  rotating  with  the  shaft, 
whereby  the  shock  produced  by  the  impact  of  the  moving 
tappet  IS  absorbed  by  the  balancing  devices,  the  latter 
after  the  tappet  action  returning  the  frictional  brake  to  its 
normal  position  and  the  operating  shaft  to  the  required 
position,  by  the  energy  accumulated  in  the  balancing  de- 
vices. 

670.203.  Apparatus  for  Controlling  the  Alotion  of 
Electrical  Switches.  William  Kingsland,  Lon- 
don, England.     Apphcation  filed  August  9,  1900. 

A  disk  is  carried  by  the  shaft,  and  itself  carries  locking 
bolts.  A  stationary  ring  surrounds  the  disk,  and  recesses 
in  the  interior  of  the  ring  receive  the  locking  bolts  when 
the  latter  are  projected  beyond  the  periphery  of  the  disk, 
The  bolts  are  projected  by  the  rotative  motions  of  the 
disk,  and  caused  to  enter  the  next  set  of  recesses  in  the 
stationary  ring,  in  order  to  stop  the  motion  of  the  shaft, 
They  are  also  automatically  withdrawn  from  the  ring  re- 
cesses after  the  stoppage  of  rotation  of  the  shaft,  to  free 
the  shaft  for  the  nest  tappet  action. 


NO.   670,278. 

670,204.  Apparatus  for  Controlling  the  Motion  of 
Electrical  Switches.  William  Kingsland,  Lon- 
don, England.    Application  filed  August  9,  1900. 

Inclines  are  formed  upon  a  wheel  mounted  on  and  ro- 
tated by  the  shaft.  There  are  inclines  on  a  locking 
ring  held  against  rotation  with  which  the  inclines  on 
the  wheel  coact  to  move  the  ring  and  wheel  apart  later- 
ally, A  spring  opposes  the  moving  apart  of  ibe  ring 
and  wheel,  and  thereby  exercises  a  controlling  action 
on  the  rotative  motion  of  the  wheel.  The  wheel  is 
momentarily  locked  at  the  completion  of  each  required  , 
amount  of  rotary  motion,  and  automatically  released  to 
free  the  shaft  for  the  nest  tappet  action. 

670,274.  Switch  for  Suspended  Electric  Conduct- 
ors. John  Floyd,  Washington,  D.  C.  Applica- 
tion filed  February  2,  1900. 

A  downwardly-projecting  curve  is  formed  in  the  main 
conductor.  The  branching  conductor  forms  a  loop  on  the 
main  conductor,  and  the  conductors  extend  parallel  to 
each  other.  The  branching  conductor  curves  under  the 
main  conductor. 

670,278.  Reversing  Apparatus  for  Electrical  De- 
vices. Robert  J.  Hughes  and  Alexander  B. 
Shaw.  Duquesne,  Pa.  Application  filed  October 
13,  1900. 

A  reversing  controller  connects  the  terminals  of  an  elec- 
tric generator  interchangeably  with  the  line  wires.  A 
translating  device  is  also  connected  with  the  wires.  A 
rocking  armature  is  placed  in  the  field  of  a  magnet  and 
a  shunt  circuit  includes  the  coils  of  the  armature.  Contact 
plates  are  held  to  turn  in  unison  with  the  armature  and 
brushes  are  arranged  to  engage  them.  Connections  are 
made  from  the  brushes  to  the  line  and  to  the  translating  de- 
vice, so  arranged  as  to  reverse  the  translating  device  when 
the  armature  swings  from  one  side  to  the  other.  (See  cut.) 

670,316.  Incandescent  Lamp.  Reginald  A.  Fessen- 
den,  Allegheny,  Pa.  Application  filed  November 
27,  1900. 

A  heater  is  arranged  in  operative  relation  to  a  pencil. 
The  pencil  is  included  in  the   circuit  of  one  of  the  sec- 


ondary coils  of  atransformer,  and  the  heater  in  the  circuit 
of  the  other  secondary  coil,  whereby  the  heater  current  is 
reactively  regulated  by  the  peucil  current.     (See  cut.) 

670,319.  Underground  Current  Supply  for  Electric 
Railways.  Hermann  T.  Hillischer,  Vienna, 
Austria-Hungary.  Application  filed  October  26, 
1900. 

Bolts  of  magnetizable  material  are  provided  with  arma- 
tures carrying  electrical  contacts,  alt  in  circuit  with  the 
source  of  current  supply.  Another  armature  and  a  ground 
contact  for  it  are  provided,  this  armature  being  in  contact 
with  the  ground  and  with  the  bolts  only  when  the  bolts  are 
demagnetized. 


NO.    670.316. 

670.350.  Electro-endosmotic  Process  of  Freeing  Ma- 
terials from  Fluids.  Botho  Schwerin,  Munich, 
Germany.     Application  filed  July  26,  1900. 

This  patent  covers  a  process  of  freeing  mineral,  vegetal 
and  animal  materials  from  fluid,  which  consists  in  placing 
the  disintegrated  material  in  contact  with  electrodes  of 
opposite  sign,  driving  the  fluid  toward  the  negative  elec- 
trode by  passing  an  electric  current  through  the  material 
by  means  of  the  electrodes,  and  causing  the  fluid  to  dis- 
charge from  the  negative  electrode  as  it  is  driven  out  of 
the  material, 

670.351.  Apparatus  for  Electro-endosmotically  Free- 
ing Materials  from  Fluids,  Botho  Schwerin, 
Munich,  Germany,  Application  filed  July  26, 
1900. 

A  vessel  is  constructed  with  electrically  conductive  side 
walls  forming  opposite  electrodes  of  which  at  least  the 
negative  is  permeable  to  fluid.  A  conveying  device  is  lo- 
cated within  the  vessel  between  an  inlet  for  the  material 
to  be  treated  and  an  outlet  for  the  material  treated,  the 
inlet  being  placed  at  one  end  and  the  outlet  at  the  oppo- 
site end  of  the  vessel, 

670,363.  Electrical  Coupling  or  Terminal,  William 
Walker,  Jr.,  Birmingham,  England,  Application 
filed  September   15,  1900. 

The  body  of  the  coupling  has  a  bore  at  one  end  extend- 
ing part  way  into  it,  the  end  being  externally  threaded. 
A  longitudinally  slitted  tapered  sleeve  is  fitted  in  the 
bore,  and  a  nut  with  a  contracted  portion  engages  the 
tapered  part  of  the  sleeve  in  engagement  with  the  threaded 
end  of  the  body. 

670,375.  Contact  Shoe-lifting  Apparatus  for  Elec- 
tric Cars.  Joseph  S.  Morison,  Richmond  Hill, 
N.  Y.,  assignor  of  one-half  to  John  F.  Bjurlund, 
Borough  of  Queens,  New  York,  N.  Y,  Appli- 
cation filed  April  20,  1900, 

In  an  electric  car  receiving  the  electric  current  by  the 
third-rail  system,  the  support  for  the  contact  shoe  is 
adapted  to  be  raised  to  break  contact  with  the  conducting 
rail  and  is  connected  with  a  hand  lever  in  the  control  of 
the  operator  on  the  platform.  This  is  effected  by  means 
of  a  rock  shaft  suitably  connected  with  the  hand  lever,  and 
having  an  arm  for  each  shoe  support  and  connected  with 
a  head  thereof  having  intersecting  slots  in  transverse 
planes,  one  of  which  is  traversed  by  the  arm  and  the  other 
cy  a  pin  carried  in  the  extremity  of  the  arm  to  have  free 
play  to  a  limited  extent,  to  accommodate  it  to  the  inequali> 
ties  of  the  conducting  rail , 

670,382.  Trolley  Wheel.  John  Caldwell,  Providence, 
R,  I.,  assignor  of  two-thirds  to  John  S,  Kellogg, 
Providence,  R.  I.     Application  filed  June  9,  1899. 

Two  metallic  coils  are  wound  and  set  in  reverse  direc- 
tions in  a  chamber  formed  in  the  hub  of  the  wheel,  and 
feed  oil  or  lubricant  into  an  annular  groove  in  the  cham- 
ber. The  chamber  has  one  end  closed  with  a  perforated 
cap  integral  with  the  hub,  and  its  opposite  end  closed  with 
a  removable  perforated  cap,  and  a  channel  leads  from  the 
exterior  of  the  bub  to  the  interior  of  the  chamber  for 
feeding  oil  to  the  coils. 

670,384.  Trolley  Rope  Holder.  John  W.  Cla3rton, 
Denver,  Colo.  Application  filed  November  i, 
1900. 

A  bracket  composed  of  a  base  plate  adapted  to  be  fast-  . 
ened  to  the  car  is  provided  with  three  projections,  two  of 
which  have  registering  openings.  A  pin  passes  through 
the  openings,  and  a  spring  surrounds  the  pin  between  tbe 
apertured  projections,  and  normally  holds  one  extremity 
of  the  pin  against  the  third  projection  and  closes  a  space 
between  the  pin  and  the  bracket  base  plate,  through  which 
space  the  trolley  rope  may  pass. 

670,408.  Signaling  Apparatus  for  Telephone  Sta- 
tions. Thomas  W.  Loaring,  Cleveland,  Ohio, 
assignor  to  the  Cuyahoga  Telephone  company, 
Cleveland,  Ohio.  Application  filed  October  27, 
1900. 

A  source  of  electrical  energy  is  connected  by  a  number 
of  signal-sending  switches  with  a  signal-generating  coil. 
Electromagnetic  apparatus  completes  the  line  circuit  when 
the  flow  of  current  is  established  in  the  coil. 
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Chicago  Automobile  Exhibition. 

The  automobile  show  held  at  the  Chicago  Coli- 
seum last  week  under  the  management  of  the 
Motor  Ase  of  Chicago  proved  successful  from  every 
viewpoint,  exceeding  the  expectations  of  even  the 
most  sanguine.  The  happy  results  obtained  may  be 
accounted  for  largely  by  the  fact  that  preparations 
were  begun  by  the  promoters  at  a  date  sufficiently 
early  to  afford  ample  time  for  attention  to  the  many 
details  which  are  sometimes  overlooked  in  under- 
takings of  this  nature.  The  management  of  the  re- 
cent event  had  originally  laid  plans  for  a  national 
exhibition  to  be  held  in  November,  igoo,  and  some 
preliminary  arrangements  had  been  made,  when  the 
Chicago  Inter  Ocean's  automobile  tournament  and 
exhibition  at  Washington  Park  was  announced. 
With  the  belief  that  this  event  would  prove  worthy 
of  general  recognition  and  that  it  would  be  success- 


out  to  permit  the  showing  of  the  automobiles  in  op- 
eration. Between  the  track  and  the  outer  section 
mentioned  there  was  a  promenade,  and  within  the 
enclosure  bounded  by  the  track  were  arranged  the 
larger    exhibits    of   the    vehicle   manufacturers. 

In  the  immediate  foreground  of  the  general  view 
is  shown  the  space  filled  by  the  vehicles  of  the  Na- 
tional Automobile  and  Electric  company  of  Indianap- 
olis. These  machines  were  prominent  on  the  track 
at  all  times  during  the  exhibition,  and  attracted  at- 
tention there  both  by  virtue  of  their  number  and 
their  individual  appearance.  Several  styles  of  light 
runabouts  and  road  wagons  were  shown,  as  well 
as  a  delivery  wagon  and  several  heavier  four-pas- 
senger vehicles.  This  company  builds  and  had  on 
exhibition  a  combination  business  and  pleasure  wagon 
which  attracted  considerable  attention.  The  vehicle 
was  fitted  with  a  conventional  box  top,   such  as  is 


The  Electric  Vehicle  company  of  Hartford,  Conn., 
entered  three  electrically  driven  conveyances,  notice- 
able in  point  of  appearance  chiefly  for  their  large 
tires,  the  single-seated  vehicle  being  fitted  with  heavy 
pneumatic  tires  and  the  surrey  running  on  large  tires 
of  solid  rubber.  The  Electric  Vehicle  company  has 
greatly  improved  upon  the  battery  placed  in  its  ve- 
hicles, asserting  now  a  mileage  of  40  on  a  single 
charge,  where  formerly  25  miles  was  considered  the 
safe  limit  for  batteries  which  were  to  show  good 
wearing  qualities. 

The  Hewitt-Lindstrom  Motor  company  of  Chicago 
had  on  exhibition  a  closed  passenger  omnibus,  be- 
sides a  delivery  wagon  and  several  types  of  pleasure 
vehicles,  among  which  was  a  runabout  capable  of 
making  a  speed  of  30  miles  an  hour.  These  vehicles 
were   all    electrically    driven. 

A  vehicle  which  attracted  much  attention  for  its 
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ful.  and  feeling  that  two  exhibitions  so  near  to- 
gether would  not  receive  so  much  interest  from  the 
public  nor  produce  results  so  favorable  to  manu- 
facturers as  could  be  expected  if  a  longer  interval 
separated  them,  the  management  decided  to  postpone 
the  affair  until  this  spring.  The  decision  resulted 
in  affording  a  still  longer  time  for  preparation,  and 
active  work  for  several  months  on  the  part  of  the 
promoters  gave  the  exhibitors  time  to  make  exten- 
sive provision  for  showing  their  products  to  the 
best  advantage. 

The  general  view  of  the  interior  of  the  building  is 
taken  from  the  north  end  of  the  balcony,  showing 
the  main  entrance  at  the  right.  There  were  many 
exhibitors  of  accessories  who  engaged  space,  and  as 
these  required  less  room  than  was  necessary  for  the 
exhibits  of  completed  vehicles,  they  were  allotted 
sections  around  the  sides  and  north  end  of  the  build- 
ing. The  south  end,  where  the  carriage  entrance 
is  located,  was  reserved  for  the  general  accommo- 
dation of  vehicles  for  cleaning  and  decoration,  and 
at  this  end  was  placed  a  temporary  charging  switch- 
board, with  rheostats,  meters  and  attachment  plugs, 
for   the   use   of  the    exhibitors   of   electric  vehicles 

As  shown  in  the  picture,  an  oval  track  was  laid 


used  for  ordinary  delivery  wagons,  extending  for- 
ward, so  as  to  enclose  the  operator's  seat,  as  is 
usual  in  such  wagons.  This  top,  however,  may  be 
pushed  back  and  removed,  and  a  second  seat  sub- 
stituted, making  a  very  presentable  four-passenger 
pleasure  vehicle,  which  need  bear  no  evidence  of  its 
identity  with  the  carrier  of  parcels,  as  all  lettering 
may  be  done  on  the  sides  and  rear  of  the  removable 
cover.  The  controller  used  on  the  vehicles  of  this 
company  is  of  substantial  design  and  is  a  marked 
improvement  in  this  most  important  feature  of  the 
electric   automobile. 

Running  the  entire  length  of  the  central  enclosure 
was  a  main  aisle,  and  across  this  aisle,  immediately 
opposite  the  National  exhibit,  was  that  of  the  Woods 
Motor  Vehicle  company  of  Chicago.  The  Woods  com- 
pany's display  was  noticeable  on  account  of  the  vari- 
ety of  equipages  shown,  the  number  including  vehi- 
cles of  the  wagonette,  stanhope,  runabout,  dos-a-dos, 
hansom  and  brougham  types,  as  well  as  an  open 
omnibus  carrying  about  12  persons,  which  was  often 
seen  on  the  track.  The  high  finish  and  artistic  de- 
sign of  this  company's  products  are  well  known  to 
Chicagoans,  and  the  exhibit  proved  especially  pro- 
ductive of  sales. 


excellent  running  qualities  and  general  construction 
is  that  perfected  by  Otto  von  Bachelle  of  Winnetka. 
111.  The  electrical  equipment  consists  of  an  Ameri- 
can storage  battery,  a  controller  and  two  motors 
geared  to  the  rear  wheels.  The  motors  are  mounted 
directly  upon  a  rigid  running  gear  and  are  con- 
nected to  their  driving  pinions  by  flexible  shafts. 
Rawhide  pinions  are  used,  meshing  with  bronze 
gears.  The  designer  of  this  vehicle  has  given  espe- 
cial attention  to  the  elimination  of  noise  in  operation, 
and  believing  that  the  humming  sound  so  often  pro- 
duced by  these  transmissions  at  high  speeds  is  due  to 
the  tendency  of  the  driving  pinions  to  spring  away 
from  their  corresponding  gear  wheels,  he  has  en- 
closed the  gear  and  pinion  in  a  metallic  case,  placed 
ball  bearings  at  each  pinion,  and  connected  the  pin- 
ions to  their  motors  through  flexible  shafts.  This 
device,  by  keeping  the  gear  and  pinion  wheels  in 
their  correct  relative  positions  regardless  of  the 
power  they  are  transmitting,  greatly  reduces  the 
wear  upon  the  pinions  and  makes  running  practically 
noiseless.  It  was  stated  that  the  vehicle  shown  at 
the  exhibition  has  been  in  use  for  15  months  without 
renewal  of  the  rawhide  pinions.  A  brake  of  the  fric- 
tion clutch  type  is  eniployed  on  this  vebicje,  requiring 
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only  a  slight  movement  of  the  lever  for  its  applica- 
tion, and  holding  equally  well  for  forward  or  back- 
ward movement  of  the  carriage. 

The  two-wheeled  vehicle  built  by  A.  B.  Holson. 
which  was  described  in  detail  in  a  recent  issue  of 
the  Western  Electrician,  was  on  exhibition,  and  was 
one  of  the  features  of  the  show. 

The  Porter  Storage  Battery  company  of  Chicago 
entered  a  vehicle  equipped  with  the  Porter  battery. 
This  vehicle  was  a  light  road  wagon,  and  it  was  as- 
serted that  Co  miles  could  be  made  upon  one  charge, 
the   company   undertaking,    for   a   small    amount,  to 


by  the  De  Dion-Bouton  Motorette  company  of  Brook- 
lyn occupied  a  prominent  position.  Several  vehicles 
of  this  make  were  shown,  and  their  graceful  lines 
and  ease  of  control  excited  favorable  comment  on 
all  sides.  The  three-wheeled  Knox  and  Friedman 
machines  were  also  admired  for  the  facility  with 
which  they  were  handled,  and  the  Loomis  gasoline 
vehicle    deserves    mention    for    its    compactness. 

On  the  evening  of  Tuesday,  March  26th,  the  track 
was  prepared  for  obstacle  races,  and  it  was  here  that 
the  excellent  steering  qualities  of  the  low  three- 
wheeled  machines  were  made  evident,  the  Friedman 


week  it  was  stated  that  upward  of  65  vehicles  had 
been  sold,  and  a  petition  sent  to  Manager  S.  A. 
Miles  by  several  exhibitors,  asking  that  the  show 
be  kept  open  on  Sunday,  March  31st,  was  granted. 
This  was  the  last  day  of  an  entirely  successful  ex- 
hibition. 
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guarantee  the  maintenance  of  the  battery  for  five 
years. 

Sipe  &  Sigler  of  Cleveland  exhibited  a  line  of 
Willard  automobile  storage  batteries,  showing  speci- 
mens of  new  and  second-hand  plates  besides  several 
assembled  cells.  A  small  charging  switchboard 
formed  part  of  this  exhibit,  which  was  a  part  of 
that  made  by  Ralph  Temple  of  Chicago. 

An  extensive  line  of  steam  carriages  was  shown  by 
the  Mobile  company  of  America.  Besides  the  ordi- 
nary stanhope  type,  this  company  had  at  the  show 
a  dos-a-dos,  seating  four  passengers,  which,  on  ac- 
count of  its  attractive  finish,  novelty  in  design  and 
smooth-running  qualities,  was  one  of  the  most  pop- 
ular vehicles  on   the  track. 

The  Reading  steam  carriage,  built  by  the  Steam 
Vehicle  company  of  America,  was  to  be  seen  in 
operation  throughout  the  week,  and  the  novel  engine 
employed  to  drive  this  vehicle  was  the  object  of 
much  investigation.  The  type  most  used  for  light 
steam  carriages  is  the  two-cylinder,  upright,  double- 
acting,  slide-valve  engine,  the  cranks  being  on  the 
same  shaft  and  placed  90  degrees  apart,  and  the  two 
slide  valves  being  driven  through  a  link  motion  simi- 
lar to  that  employed  in  locomotive  practice  for  re- 
versing the  engine.  This  requires  four  eccentrics. 
In  the  Reading  carriage  the  engine  is  a  radical  de- 
parture from  the  usual  design.  Arguing  that  with 
the  high  steam  pressures  commonly  employed,  a 
stuffing  bo.x  is  likely  to  be  a  source  of  constant 
trouble,  the  builders  have  adopted  a  four-cylinder, 
single-acting  engine  with  trunk  pistons.  The  cylin- 
ders are  upright,  arranged  so  that  their  centers  con- 
stitute the  four  corners  of  a  square,  and  the  con- 
necting rods  operate  upon  two  separate  crank  shafts 
.geared  together,  the  cranks  upon  each  shaft  being 
90  degrees  apart.  A  single  rotating  disk  valve,  con- 
taining three  steam  ports  and  three  exhaust  ports, 
distributes  steam  to  the  four  cylinders,  being  placed 
upon  the  top  of  the  engine,  partly  covering  the  four 
cylinder  heads,  in  which  are  the  cylinder  ports.  This 
arrangement  eliminates  all  eccentrics  for  driving 
valves,  and  the  engine  is  reversed  by  an  angular 
displacement  of  the  common  valve.  The  vehicle  was 
operated  throu.ghout  the  show  without  accident,  and 
apparently  required  little  attention. 

Prominent  among  the  exhibits  of  steam  vehicles 
was  that  of  the  Milwaukee  Automobile  company. 
There  were  shown  in  this  section  a  skeleton  steam 
carriage,  including  merely  the  running  gear,  boiler, 
engine  and  air  and  gasoline  tanks,  a  four-passenger 
surrey,  several  single-seated  stanhopes,  a  light  de- 
livery wagon  and  a  heavy  steam  truck,  said  to  be 
the  largest  steam  truck  in  this  country.  The  exhibit 
also  included  a  racing  carriage  which  has  a  record 
of  half  a  mile  in  27  seconds.  The  surreys  made  by 
this  company  are  controlled  entirely  from  the  rear 
seat,  and  the  gasoline  is  fed  to  the  burner  under  air 
pressure  furnished  by  a  small  automatic  air  pump. 
Small  electric  lights  are  placed  at  the  water  glass, 
steam  gauge  and  air  gauge  for  use  at  night. 

A  Century  steam  carriage,  with  bevel-gear  trans- 
mission, was  shown  in  the  exhibit  of  Ralph  Temple. 

Among  the  gasoline  vehicles,  the  motorette  made 
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.gasoline  vehicle  w^inning  easily.  Thursday,  March 
28th.  was  the  date  of  the  floral  parade,  and  prizes 
were  offered  for  the  best  decorations.  Roses,  ferns 
and  calla  lilies  were  liberally  used,  and  the  line  of 
vehicles,  traveling  slowly  around  the  track,  pre- 
sented an  extremely  attractive  appearance.  The  first 
prize  was  awarded  to  Albert  Shaw,  driving  the  steam 
dos-a-dos  of  the  Mobile  company  previously  men- 
tioned, and  the  second  to  Mrs.  M.  E.  Cook,  who 
operated  a  Reading  steam  carriage. 

In  the  northeast  corner  of  the  building  a  machine 
similar  to  a  bicycle  "home  trainer"  was  erected  for 
speed  trials.  Two  platforms,  side  by  side,  were  fitted 
with    wooden    rollers    mounted    upon   Moffett   roller 


Should  Central  Stations  Furnish  Incan- 
descent-lamp Renewals  Free?' 

By  C.  a.  V.\llette. 

This  subject  seems  to  have  created  a  deep  interest 
in  central-station  management  in  all  parts  of  the 
country. 

When  municipal  electric-light  plants  were  first  in- 
stalled, promoters  and  contractors  for  this  system  of 
lighting  generally  adopted  the  method  of  free  lamp 
renewals,  but  investors  and  owners  of  electric-light 
plants  have  begun  to  question  the  correctness  of  their 
theory  by  adding  lamp  renewals  to  the  item  of  main- 
tenance. When  this  subject  was  assigned  to  me  I 
received  shortly  thereafter  a  number  of  pamphlets 
on  free  lamp  renewals,  the  gist  of  which  is  about 
as  follows:  One  system  of  supplying  lamp  renewals 
is  to  allow  the  customer  to  purchase  his  lamps  where 
he  would.  Another  system  is  to  sell  lamps  to  the 
customer  at  a  small  profit.  Another  was  to  sell  them 
at  a  slight  reduction  of  cost,  at  a  price  merely  to 
control  the  lamp  used  by  the  consumer.  Another 
system  was  to  furnish  the  lamp  renewals  absolutely 
free  when  burnt  out,  or  deteriorated  to  about  12 
candlepower.  A  system  in  use  in  Bridgeport  and 
New  Haven.  Conn.,  was  to  overhaul  all  lamps  in 
use  at  regular  intervals  and  change  them,  then  pass 
them  through  a  photometer  to  determine  the  actual 
candlepower,  and  those  which  were  13  candlepower 
and  above  were  replaced  among  customers  at  the 
next  overhauling,  along  with  other  new  lamps.  The 
object  of  free  lamp  renewals  is  principally  to  main- 
tain the  candlepower  of  the  lights,  to  promote  the 
use  of  light  by  new  customers,  and  generally  to  in- 
crease the  business  of  lighting  by  making  it  popular 
with  the  public,  whose  servants  we  are.  All  the 
namphlets  I  have  received  are  reprints  of  papers  read 
before  diiTerent  associations  and  favorable  to  the 
manufacturers  of  or  dealers  in  incandescent  lamps. 
I  have  seen  none  who  have  argued  from  Ihe  stand- 
point of  an  investor  or  owner  of  electric-lighting 
plants. 

With  this  object  In  view,  I  mailed  circular  letters 
to  the  most  Important  central  stations  in  this  state 
askin.g  the  following  questions  :  Do  you  supply  lamp 
renewals  free?  What  Is  your  average  number  of 
renewals  per  month?  What  is  the  average  load  in 
amperes?  What  are  vour  rates  for  llghtln.g  by  con- 
tract, with  number  of  lights  on  same :  by  meter  with 
number  of  lights  on  same?     Why  do  you  think  your 
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bearings.  These  rollers  were  intended  to  support 
the  vehicles  and  be  driven  by  them.  A  large  dial 
fitted  with  two  pointers  served  to  register  the  prog- 
ress of  the  trials,  the  pointers  being  so  connected 
.  with  the  supporting  rollers  that  one  revolution  of 
the  former  represented  a  distance  of  So  rods  trav- 
eled by  the  carriages  on  the  stand.  Races  and  speed 
trials   were   held   nightly. 

A  feature  of  the  exhibition  gratifying  both  to  the 
exhibitors  and  to  the  management  was  the  number 
of  sales  resulting  directly  from  the  opportunities 
of  comparison  offered  by  the  many  exhibits.  As 
the  show  progressed  favorable  comments  became 
more  and  more  numerous,  until  at  the  end  of  the 


plan  for  supplying  lamp  renewals  the  best  for  your 
city? 

I  take  It  that  the  question  whether  lamp  renewals 
shall  be  free  depends  altogether  on  local  conditions ; 
that  the  East  Is  not  the  West ;  that  Connecticut  is 
not  Illinois;  that  the  people  of  Bridgeport,  Conn., 
and  of  any  country  town  in  Illinois  are  so  different 
in  their  habits,  manners,  tastes,  industry  and  energy, 
that  the  same  rule  cannot  apply  to  both.  Bridgeport, 
Conn.,  is  an  enterprising  manufacturing  town,  and 
the  country  town  of  Illinois  is  made  up  of  the  plain, 
plodding  farmer,  and  too  much  enterprise  would  con- 
fuse him.     No  number  of  free  lamp  renewals  would 

I.  Paper  read  before  the  Illinois  Stale  Electric  association  at 
the  receot  cotivention  in  Champaien,  111.  Mr.  Vallette  is  secre- 
tary of  the  Edwafdsville   (111.  J  Light  and  Power  company. 
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extend  the  business  of  electric  lighting  in  such  a 
town.  He  would  look  upon  it  simply  as  so  much 
money  saved. 

Besides  free  lamp  renewals  being  an  item  of  ex- 
pense or  maintenance  of  lines,  it  is  part  of  the  cost  of 
furnishing  lights  and  should  be  estimated  in  the 
rates  for  lighting.  And  rates  for  lighting  depend 
upon  the  cost.  And  whether  it  is  good  policy  to 
furnish  free  lamp  renewals  depends  also  on  the  fact 
of  a  comparatively  full  load  of  the  machinery  in 
operation,  independent  of  the  rates.  For  instance, 
a  plant  operating  one  lOO-horsepower  boiler  with  100- 
horsepower  engme  and  60-kilowatt  dynamo,  with 
an  average  load  of  40  kilowatts,  could  atford  to  make 
a  lower  rate  and  perhaps  furnish  free  lamp  renewals. 
On  the  other  hand,  if  the  average  load  is  one-third 
or  one-fourth  the  capacity  with  good  rates  for  light- 
ing, he  might  then  furnish  free  lamp  renewals.  Or, 
if  the  ligiicing  was  all  furnished  by  meter  and  not 
by  contract,  free  lamp  renewals  might  be  furnished. 

In  response  to  my  circular  letters,  I  have  received 
17  replies,  not  many  of  whom  answered  all  ques- 
tions propounded.  Four  answered  the  first  question 
in  the  aflirmative ;  the  remaining  13  replied  that  they 
did  not  furnish  lamp  renewals  free.  Two  only  gave 
an  estimate  of  the  number  of  lamp  renewals  per 
month,  and  two  more  only  seemed  to  have  kept  an 
absolute  record.  One  man  who  stated  that  he  fur- 
nished lamp  renewals  absolutely  free  said  that  he 
had  found  it  a  bad  practice.  All  who  sold  lamp 
renewals  stated  that  they  were  satisfied,  as  well  as 
their  customers,  with  their  arrangement  and  seemed 
to  indicate  that  it  was  no  detriment  to  their  business. 
As  a  rule,  to  charge  for  lamp  renewals  was  satis- 
factorj'.  and  free  lamp  renewals  were  demoralizing 
to  the  business.  All  corporations  and  individuals 
act  for  their  best  interests  as  well  as  the  interests 
of  the  community  in  tr>'ing  to  extend  their  lighting 
business,  but  at  the  same  time  keep  their  operating 
expenses  at  as  low  a  point  as  possible  consistent 
with  good  business  management. 

There  is  one  feature,  however,  to  commend  free 
lamp  renewals,  and  that  is  the  maintenance  of  candle- 
power  and  the  popularity  of  the  service,  which  the 
introduction  of  Welsbach  gasoline  lamps  has  some- 
what disturbed. 

In  the  question  as  to  the  number  of  lamp  renew- 
als, I  have  already-  stated,  judging  from  the  answers, 
none  seemed  to  have  kept  an  accurate  record,  but 
to  get  at  some  data,  which  I  trust  will  be  beneficial 
to  you,  I  submit  a  conclusion  from  the  Edwardsville 
plant,  taking  the  month  of  October,  1900,  as  an  av- 
erage month  for  the  year.  The  lamp  renewals  for 
that  month,  had  they  all  been  furnished  free,  would 
have  cost  the  company  iVa  per  cent,  of  the  total 
receipts  from  incandescent  lighting  and  .9  of  one 
per  cent,  of  the  gross  receipts  of  all  kinds.  In  Ed- 
wards^^lle  customers  who  own  their  wiring  paj'  for 
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of  the  gross  receipts  of  all  kinds,  and  including  the 
expense  of  trimming  same,  36  per  cent,  of  the  re- 
ceipts of  arc  lighting,  or  12  per  cent,  of  the  gross 
receipts. 

It  has  been  assumed  by  some  expert  accountants 
that  when  the  operating  expenses  of  a  country  elec- 
tric-light plant  exceed  65  per  cent,  of  the  gross  re- 
ceipts,  operating   expenses    should   be   curtailed. 

I  submit,  then,  a  conclusion  from  a  strictly  business 
point  of  view:     That   1V2  per  cent,  of  the  receipts 
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which  the  current  is  measured,  and  the  meter  the 
instrument  that  records  it.  It  is  intended  that  a 
lamp  should  be  used  that  will  measure  a  uniform 
quantity  everywhere  on  the  circuit,  both  to  prove 
the  integrity  of  the  meter  and  the  wattage  of  the 
lamp.  To  accomplish  these  results  the  lamps  should 
be  supplied  by  the  manufacturer  of  the  current. 
For  the  reason  that  a  grocer  will  use  his  own  meas- 
ures and  weights  over  his  counter,  the  manufacturer 
of  electric  current   should   have  control  of  the  arc 
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from  incandescent  lighting  for  free  lamp  renewals 
is  not  a  hea\-y  charge  on  the  maintenance  of  lines. 
As  we  are  in  the  business  of  lighting,  and  not  dealers 
in  incandescent  lamps,  if  it  is  necessary  to  sell  lamps 
to  keep  down  expenses,  the  price  per  lamp  should 
not  exceed  the  actual  cost,  the  object  being  mainly 
to  control  the  apparatus  to  be  used.  In  the  item  of 
maintenance  of  plant  or  lines  is  included  the  labor 


and  incandescent  lamps  that  measure  out  the  current 
to  the  customer  who  buys  it. 

Again,  the  manufacturer  of  electric  current  should 
control  the  lamps  in  use,  in  order  to  determine  and 
maintain  the  candlepower  of  the  lamp.  If  the  cus- 
tomer be  at  liberty  to  purchase  the  lamps  where  he 
will,  the  electric-light  company  leaves  the  vessels  of 
measuring  current,  as  well  as  maintaining  light,  in 
the  customer's  hands,  which  you  know  is  not  good 
business  policy. 

To  sum  up,  whether  it  is  good  or  bad  policy  to 
furnish  free  incandescent-lamp  renewals  depends  al- 
together on  local  conditions  and  on  the  operating 
expenses  of  the  plant.  Central  stations  should  con- 
trol all  electrical  apparatus,  and  if  this  control  can 
only  be  obtained  by  furnishing  free  lamp  renewals, 
then  that  practice  should  be  adopted. 
Discussion. 

\V.  E.  Steinwedell,  Belleville:  A  good  i6-candle- 
power  incandescent  lamp  should  give  about  600  hours' 
efficient  service,  and  the  cost  of  the  current  consumed 
in  this  time  is  more  than  10  times  the  value  of  the 
lamp.  There  are  several  methods  of  furnishing  free 
incandescent  lamps  by  central  stations,  the  chief  of 
which  are  as  follows  : 

1.  Give  a  new  lamp  for  every  burnt-out  lamp  re- 
turned to  the  office. 

2.  Replace  all  the  lamps  connected  two  or  three 
times  a  year,  saving  all  over  13  candlepower. 

3-  Give  one  new^  lamp  for  everj'  $3  worth  of  cur- 
rent consumed. 

The  last  is  undoubtedly  the  best  method,  as  free 
lamp  renewals  can  be  most  successfully  furnished 
where  the  majority  of  current  is  sold  by  meter.  A 
good  practice  is  to  renew  one  lamp  for  every  $3 
worth  of  current  consumed.  The  flat-rate  business 
can  be  taken  care  of  according  to  the  second  method, 
and  the  first  should  not  be  practiced  at  all  except 
in  conjunction  w'ith  either  of  the  others. 

D.  Davis.  Litchfield :  I  am  in  favor  of  free  re- 
new'als.  A  company  must  go  after  and  look  after 
business,  and  the  fewer  bills  presented  to  the  con- 
sumer the  better,  since  a  company  can  generally 
afford  to   make  renew-als. 

H.  J.  Pepper,  Champaign:  I  do  not  believe  that 
the  public  appreciates  something  that  is  given  them 
all  the  time;  they  will  not  thank  you  even  if  you 
make  a  business  of  furnishing  free  renewals. 
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their  lamp  renewals;  and  to  customers  who  do  not 
own  their  wiring  the  company  furnishes  lamp  renew- 
als free.  Had  there  been  a  system  of  free  lamp  re- 
newals, after  the  lamps  were  either  burned  out  or 
bad  deteriorated  to  less  than  13  candlepower,  the 
percentage  would  have  been  much  higher — three  or 
four  per  cent,  of  the  incandescent  receipts.  In  one 
city  plant  that  furnishes  free  lamp  renewals,  the 
value  of  the  same  is  2^^  per  cent,  of  the  incandescent 
receipts.  B^-  way  of  comparison,  carbon  renewals 
for  the  month  of  October  amounted  to  7^2  per  cent. 
of  the  receipts  from  arc  lighting,  or  2^  per  cent. 


and  material  used  in  replacing  them,  and,  in  fact, 
all  material  of  original  construction  and  the  car- 
bons used  for  daily  lighting  and  the  labor  of  lamps. 
Light  is  supplied  through  the  carbons  in  the  arc 
lamps  and  through  the  carbon  filament  in  the  in- 
candescent lamp.  It  is  not  only  your  right,  but  your 
duty,  to  use  a  carbon  that  will  supply  the  best  and 
most  economical  service  in  the  arc  light,  which  should 
be  within  3'our  control,  so  too  with  the  incandescent 
lamp.  It  is  a  matter  of  supplying  light,  and  it  is 
to  your  interest  to  control  the  character  of  the  incan- 
descent lamp  as  well.    The  lamp  is  the  vessel  through 


Traffic  on  Chicago  Elevated  Roads. 

Traffic  on  the  Chicago  elevated  roads  was  heavier 
during  March  than  during  any  other  month  since  the 
World's  Fair.  The  Northwestern  carried  a  total 
of  1,772,994  passengers  during  the  month,  or  a  daily 
average  of  57,193,  an  increase  of  1,937  over  the  daily 
average  for  the  preceding  month.  March  traffic  on 
the  South  Side  elevated  showed  a  daily  average  of 
76.269  passengers.  Compared  with  72.264  in  March. 
1500.  it  is  a  gain  of  4.005.  Metropolitan  trafiic  in 
March  amounted  to  a  total  of  3,048,500  passengers,  a 
daily  average  of  98.338,  as  against  94.508  for  the  cor- 
responding month  last  year.  This  is  a  gain  of  3,830 
a  dav. 
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Electrical  Situation  in  Rochester. 

Since  the  beginning  of  the  year  there  has  been 
much  discussion  of  plans  and  rumors  of  plans  relat- 
ing to  an  extension  of  operations  by  the  electric-light 
and  power  companies  in  Rochester,  N.  Y.  This 
activity  in  Rochester  electrical  circles  dates  from  the 
burning  of  the  plant  of  the  Citizens'  Light  and  Power 
company  last  November.  No  sooner  was  the  an- 
nouncement made  that  the  Citizens'  company  was  en- 
gaged in  installing  new  machinery  in  its  reconstructed 
plant  than  the  public  was  informed  of  the  purchase 
of  additional  water  rights  on  the  Genesee  River  ad- 
joining the  plant  of  the  Citizens'  company  by  its  rival, 
the  Rochester  Gas  and  Electric  company.  Then  came 
the  announcement  of  the  purchase  of  a  flour  mill 
and  the  attendant  water  rights  by  the  Citizens'  com- 
pany, followed  by  the  news  of  the  purchase  of  a  mill 
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GEORGE      W.     ALDRIDGE,      GENERAL      MANAGER      CITIZENS 
LIGHT    AND    POWER    COMPANY,    ROCHESTER,    N.    Y. 

and  water  rights  by  the  Rochester  company,  and  al- 
most immediately  afterward  by  the  announcement 
that  the  Rochester  company  had  thus  secured  80  per 
cent,  of  the  river  water  rights  within  the  city.  Then 
it  was  seen  that  the  Rochester  company  was  reach- 
ing out  for  even  broader  results  when  it  became 
known  that  it  had  purchased  water  rights  in  the  up- 
per Genesee  Valley  in  the  vicinity  of  Honeoye  Falls. 
The  next  move  on  the  part  of  its  rival,  the  Citizens' 
company,  was  the  announcement  of  intention  to  con- 
struct a  $2,000,000  power  house  on  the  site  of  the 
old  Booth  mills. 

Close  upon  this  announcement  came  the  statement 
on  March  25th  that  George  W.  Aldridge,  former 
superintendent  of  public  works  of  New  York  state, 
and  very  well  known  as  a  Republican  politician,  had 
been  engaged  as  general  manager  of  the  interests  of 
the  Citizens'  company  in  Rochester  and  other  cities. 
The  owner  of  the  Citizens'  Light  and  Power  plant 
is  the  Young-Brady  syndicate,  which  operates  ex- 
tensive lighting  plants  in  Brooklyn  and  a  chain  of 
cities  in  Connecticut  and  New  York  state.  It  has 
close  connections,  it  is  said,  with  the  Westinghouse 
interests  of  Pittsburg.  Mr.  Aldridge's  duties  are  to 
look  after  the  company's  interests  wherever  they  are 
found.  His  acquaintance  and  influence  in  political 
circles  will,  it  is  believed,  be  of  much  value  to  the 
company.  In  addition  to  a  large  salary,  Mr.  Aldridge 
is  said  to  have  acquired  a  considerable  financial  in- 
terest in  the  way  of  stock  in  the  Citizens'  company. 
His  duties  will  not  conflict  with  those  of  M.  J.  War- 
ner, who  has  been  in  charge  of  the  company's  inter- 
ests since  the  reorganization  and  during  the  re-estab- 
lishment of  the  plant.  Mr.  Aldridge  is  not  a  tech- 
nical man  and  will  act  as  the  personal  representative 
of  Messrs.  Young  and  Brady  in  their  electric-lighting 
deals  throughout  New  York  and  other  states. 

Mr.  Aldridge's  connection  with  the  extension  of 
electric  plans  in  Western  New  York  is  further 
shown  in  the  announcement  last  week  of  the  incor- 
poration of  the  Batavia,  Albion  and  Lake  Ontario 
Railroad  company,  capitalized  at  $350,000,  to  con-. 
struct  and  operate  an  electric  railroad  between  Ba- 
tavia and  Point  Breeze  on  the  Lake  Ontario  shore, 
due  north  of  Batavia,  N.  Y.  Mr.  Aldridge  is  the 
lieaviest  shareholder,  with  60  shares. 

The  Rochester  Gas  and  Electric  company,  of  which 
Mr.  George  A.  Redman  is  the  widely  known  super- 
intendent, to  meet  the  announcement  of  its  rival  that 
Mr.  Aldridge  had  become  general  manager,  allowed 
it  to  become  known  that  it  had  concluded  a  deal  by 
which  a  storage  dam  is  to  be  built  in  Honeoye  Creek 


for  the  purpose  of  increasing  the  waterpower  in 
Rochester,  of  which  this  company  says  it  owns  So 
per  cent.  The  situation  has  thus  become  interesting. 
Whether  the  outcome  will  be  open  warfare  between 
the  companies  or  an  eventual  consolidation  seem? 
to  be  yet  undetermined. 


Reynolds  Elevator  Patent  Upheld. 

In  the  case  of  the  Otis  Elevator  company  against 
Geigcr,  Fiske  &  Koop  et  al.,  Judge  Evans  of  the 
United  States  Circuit  Court  for  the  District  of  Ken- 
tucky, sitting  at  Louisville,  has  granted  a  prelimi- 
nary injunction  restraining  the  defendants  from  in- 
fringing the  Reynolds  running-rope  patent.  No.  317,- 
202,  which  was  granted  May  5,  1885,  and  is  the  basic 
patent  on  lever-device  control  of  elevators.  The  de- 
fendants, like  the  plaintiff,  are  manufacturers  of  ele- 
vators, and  the  question  at  issue  was  whether  the 
Reynolds  patent  was  infringed  when  the  lever  device 
in  question  was  attached  to  the  rheostat  of  an  electric 
motor  rather  than  to  the  valve  of  a  hydraulic  eleva- 
tor, as  specifically  mentioned  in  the  patent.  The 
defendants  contended  that  inasmuch  as  the  device 
was  designed  for  attachment  to  a  valve  the  patent  did 
not  cover  its  attachment  to  a  motor  controller.  The 
judge  thought  differently,  however,  and  issued  the 
preliminary  injunction  sought  by  the  plaintiff.  The 
case  is  of  considerable  importance  to  manufacturers 
of  electric  elevators.  Brown  &  Darby  of  Chicago 
appeared  for  the  plaintiff  and  E.  H.  Hunter  of  Phila- 
delphia and  Augustus  E.  Wilson  of  Louisville  for 
the  defendants. 


Pan-American    Electricity    Building 
Illuminated. 

The  Electricity  building  of  the  Pan-American  Ex- 
position has  been  under  illumination,  and  the  effect 
is  represented  in  the  picture.  A  correspondent  writes : 
"The  spectacle  is  one  that  thrills  the  heart  and 
brings  forth  words  of  intense  admiration.  The 
beauty  of  the  scene  when  the  lights  about  the  build- 
ing are  on  is  simply  indescribable,  and  the  few  who 
have  witnessed  it  were  amazed  at  the  effect  of  the 
turning  on  of  the  current.  It  is  anticipated  that 
the  building  under  illumination  would  be  a  grand 
feature,  but  the  splendor  has  surpassed  all  expecta- 
tions, and  the  men  who  have  had  charge  of  it  have 
built  better  than  they  knew.  So  grand  is  it  that 
visitors  to  the  exposition  may  anticipate  looking 
upon  the  finest  structural  illumination  they  have  ever 


Company    Furnishing    Electricity     Not 

Liable     for     Fire     from     Faulty 

Wiring  by  Others, 

"A  case  without  a  prototype,"  is  the  way  the  Court 
of  Appeals  of  Colorado  characterizes  the  action 
brougnt  by  the  National  Fire  Insurance  company 
and  10  or  11  other  insurance  companies  to  recover 
from  the  Denver  Consolidated  Electric  company  the 
amount  of  something  like  $00,ooo,  which  they  had  to 
pay  for  the  loss  from  a  hre  that  broke  out  in  the 
Union  depot,  in  1894.  The  court  remarks  that,  other- 
wise than  bv  a  sort  of  guess,  there  was  nothing 
to  show  that  the  tire  came  from  the  electric  current, 
but  it  says  that,  for  the  purposes  of  this  decision,  it 
is  quite  willing  to  assume  that  it  did.  But  even  then, 
it  goes  on  to  state,  there  were  many  reasons  why 
the  judgment  rendered  in  favor  of  the  electnc-light 
company  must   be  sustained. 

Ihere  was  no  competent  evidence  which  estab- 
lished any  responsibility  on  the  part  of  the  electric- 
light  company  for  the  original  wiring  or  for  its 
inspection,  ihe  wiring  was  done  by  a  concern  with 
which  the  electric-light  company  had  no  connection. 
The  depot  company  hired  it  and  paid  for  the  work, 
and  the  construction  company,  and  it  only,  was  re- 
sponsible to  the  depot  people  for  the  character  of 
what  was  done.  Manifestly,  under  these  circum- 
stances, the  electric-light  company,  the  court  declares, 
could  not  be  held  for  any  defect  either  in  the  char- 
acter of  the  material  used,  or  in  the  negligent  and 
unskilful  performance  of  the  work.  To  state  the 
evidence  and  to  state  the  situation,  it  thinks,  was  to 
dispose  of  this  proposition. 

Nor  does  the  court  assent  to  the  position  which 
the  insurance  companies  took — that  the  electric-light 
company  had  no  business  to  deliver  the  current 
without  informing  the  depot  company  of  the  danger 
attending  its  use,  and  particularly  of  the  danger  at- 
tending its  use  where  the  wiring  was  defective  or 
its  construction  unskilful  and  negligent.  To  the 
contrary,  it  holds  that  where  persons  undertake  to 
wire  their  own  property,  and  then  apply  to  a  light 
company  to  deliver  a  current  to  light  the  building, 
they  must  be  assumed  to  take  all  risks  resulting  from 
the  character  of  the  wire  which  is  put  in  the  build- 
ing, and  the  method  of  construction  which  is  adopted 
in  putting  it  in.  It  is  a  matter  of  common  knowl- 
edge that  an  electric  current  is  dangerous,  and  must 
be  discreetly  and  prudently  handled  in  order  to 
avoid  danger  either  to  life  or  to  property.  And  the 
court  is  quite  ready  to  concede  that,  when  an  electric- 
light  company  undertakes  to  supply  a  dangerous 
current  to  a  dwelling  house  or  to  a  building,  it  is 
bound  to  see  that  the  wires  it  puts  in  and  the  con- 
nections it  makes  are  properly  insulated  and  pro- 
tected, so  that  no  harm  will  come  to  the  property. 
But  where  the  company  is  only  employed  to  deliver 


PAN-AMERICAN    ELECTRICITY  BUILDING    ILLUMINATED. 


seen.  The  lamps  have  been  so  cleverly  placed  that 
the  staff  effects  and  the  rare  architectural  beauty  of 
the  building  are  brought  out  in  magnificent  shape. 
In  this  building  a  climax  has  been  reached,  which 
it  will  be  hard  to  surpass,  and  all  who  see  it  will 
agree  that  it  is  well  named  the  Electricity  building." 


It  is  stated  that  the  Utica  (N.  Y.)  Belt  Line  Street 
Railroad  company  has  been  sold  to  a  Cleveland 
(Ohio)  syndicate,  represented  by  Horace  R.  An- 
drews and  Paul  T.  Brady.  The  syndicate  is  the 
same  that  has  recently  been  acquiring  street-railroad 
property  in  various  parts  of  the  country.  The  Stand- 
ard Oil  company  and  Senator  Hanna  are  said  to  be 
behind  the  deal.  The  new  owners  of  the  local  prop- 
erty will  parallel  the  New  York  Central  tracks  from 
Little  Falls,  22  miles  east  of  Utica,  to  Sylvan  Beach, 
.■^0  miles  west.  Nearly  $1,000,000  will  be  expended 
in  improvements. 


the  current  by  connection  with  wiring  already  made 
by  the  individual  who  owns  the  property,  it  seems 
to  the  court  that  the  company's  responsibility  ends 
when  the  connection  is  properly  made  under  proper 
conditions,  and  it  delivers  the  current  in  a  manner 
which  will  protect  both  life  and  property.  It  does 
not  believe  that  any  such  responsibility  rests  on  the 
company  as  to  require  it  to  advise  the  persons  who 
apply  for  the  connections  that  they  must  see  to  it 
that  the  wiring  is  of  a  certain  class  or  description, 
that  it  is  insulated  in  a  particular  manner,  and  that 
there  is  no  connection  between  it  and  the  woodwork, 
and,  failing  in  this,  that  the  company  will  be  liable 
for  any  damages  which  may  happen  because  of  the 
negligent  or  unskilful  nature  of  the  construction. 

When  persons  wire  houses,  they  are  supposed  to 
have  done  it  intelligently,  and  to  have  hired  compe- 
tent persons  for  the  purpose,  to  whom  alone  they 
must  look  in  case  the  work  is  improperly  and  un- 
skilfullv  done.  Wherefore,  the  court  thinks  that  the 
affirmance  of  the  judgment  of  the  court  below  in 


April  6,  1 90 1 

favor  of  the  electric-light  company  can  be  very  safely 
rested  on  the  broad  proposition  that  the  company 
had  nothing  to  do  with  the  furnishing  of  the  wiring 
which  was  put  into  the  building,  or  with  its  attach- 
ment to  the  structure,  and,  if  any  injury  happened  or 
a  fire  broke  out  because  of  defective  wiring  or  neg- 
ligent construction,  it  was  a  matter  for  which  that 
corporation  could  not  be  held  responsible. 


The  Double-trolley  Automobile. 

Considerable  attention  is  given  in  France  to  an 
electric  automobile  without  storage  batteries,  operated 
over  a  fixed  route  from  a  double  trolley.  This  rather 
curious    system    does    not   require'  the   grading   and 
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currents  are  produced  by  the  motor  of  the  vehicle 
itself,  through  three  rings,  which  are  connected,  as 
shown  in   Fig.  6. 

The  double  trolley,  with  its  motor,  is,  of  course, 
governed  by  the  motor  proper,  and  its  speed  is  pro- 
portioned directly  to  that  of  the  governing  motor. 
This  double  trolley  has  been  named  '"mouton" 
(sheep). 

Fig.  5  shows  the  mouton.  while  in  Fig.  6  are  shown 
the  connections.  Figs.  3  and  4  are  longitudinal  and 
lateral  views  of  the  mouton. 

In  the  experimental  test  the  aerial  line  was  of 
two  parallel,  bare  copper  conductors  of  eight  milli- 
meters' diameter,  between  six  and  nine  meters  high, 
held  by  supports,  as  shown.  These  conductors  were 
capable  of  making  curves,  angles  and  changes  of  ele- 
vation readih'.  and  were  held  apart  a  distance  of  30 
centimeters.  Special  supports  for  the  wire  were  =0  ar- 
ranged as  to  readily  permit  the  passage  of  the  two 
trolley  wheels. 

The  trolley  wheels  (G),  Figs.  3  and  4.  are  of  alumi- 
num, and  lead  the  current  to  the  vehicle,  through 
a  cable  eight  or  10  meters  in  length,  made 
up  of  six  conductors,  two  of  the  largest  of  which 
carry  the  current  to  the  motor,  and  the  other  four 
actuate  the  trolley  automotor,  or  mouton.     This  cable 
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It  is  claimed  that  there  is  a  large  field  for  the 
use  of  this  form  of  automobile  for  the  carrying  of 
passengers  and  light  freights  from  the  terminals  of 
trolley  lines  where  the  traffic  is  not  sufficient  to 
justify  the  construction  of  a  street  railroad.  In  this 
way  the  invention  may  prove  a  feeder,  and  in  time 
create  a  demand  for  a  street  track  connecting  sub- 
urban communities. 


FIG.    I.    DDUBLE-TROLLEV  AUTOMOBILE. — GOING  STRAIGH  T 
AHEAD. 

track  construction  of  a  railway,  being  operated  over 
any  ordinary"  road  having  the  requisite  overhead  con- 
struction, and  it  has  considerable  radius  of  deflection 
in  turning  out  for  other  vehicles  or  obstructions  in 
the  road.  It  is  the  invention  of  Mr.  Lombard-Gerin, 
and  the  following  particulars  are  taken  from  ITndus- 
trie    Electrique: 

M.  Lombard-Gerin's  invention  is  not  entirely  new, 
inasmuch  as  the  double  trolley  has  been  used  before 
for  the  purpose:  but  his  is  a  novel  improvement 
upon  what  had  been  done  previously.  The  prob- 
lem which  the  inventor  says  that  he  has  solved,  of 
being  able  to  deviate  from  the  perpendicular  of  the 
trolley  line  20  or  25  feet  to  right  or  left,  was  experi- 
mentallj^  shown  on  a  line  along  the  left  bank  of  the 
Seine,  having  a  length  of  about  one  kilometer. 

Fig.  I  shows  the  voiture  on  its  direct  line.  Fig.  2 
shows  the  same  vehicle,  having  deflected  to  the  left 


DOUBLE-TROLLEY    AUTOMOBILE. - 
FOR    ANOTHER    VEHICLE. 


TURNING    OUT 


is  attached  to  an  upright  pole,  the  summit  of  which 
is  four  meters  above  the  road.  The  contacts  are 
so  arranged  that  the  pole  can  be  instantly  discon- 
nected from  the  trolley  wires,  and  in  the  event  of 
meeting  another  trolley  an  exchange  of  poles  re- 
quires but  a  momentary  stop. 


Fig.  3.    Transverse  View. 

DOUBLE-TROLLEY    AUTOMOBILE, 

to  pass  an  obstruction.  [The  perspective  in  these 
pictures  is  deceptive.  The  vehicles  are  quite  in  the 
foreground.] 

The  initial  idea  of  the  invention  consists  in  making 
the  trolley  an  automotor.  This  he  accomplishes  by 
means  of  a  small  asynchronous  induction  three-phase 
motor    of  the   squirrel-cage    type.    The   three-phase 


Fig.  4.     Lateral  View. 
— THE    "mouton"    or  TROLLEY. 

The  mouton  is  entirely  constructed  of  aluminum 
save  the  magnetic  parts,  and  is  of  but  18  kilograms 
in  weight,  while  it  absorbs  hardly  500  watts  at  its 
highest  speed.  The  vehicle  is  fitted  with  magnetic 
brakes  (F),  controlled  by  a  foot  pedal,  which  closes 
the  circuit  when  depressed,  and  is  capable  of  reversal 
and  speed  control. 


Commissioner  Allen  Sworn  In. 

Frederick  I.  Allen,  successor  to  Charles  H.  Duell 
as  commissioner  of  patents,  reported  at  the  Interior 
Department  on  March  30th.  He  was  sworn  in  and 
was    presented    to    the    clerks    of    the    bureau.     His 


FIG.  5.  DOUBLE  TROLLEY  AUTOMOBILE, — THE  "MOUTON." 

attention  was  called  to  the  resolutions  adopted  by  the 
recent  convention  of  the  Independent  Telephone  as- 
sociation at  Indianapolis,  wherein  the  association 
protested  against  Mr.  Allen's  appointment  on  the 
ground  that  he  was  a  Bell  telephone  man.  Mr.  Allen 
said  he  understands  the  resolutions  were  to  be  for- 
warded to  Washington  and  he  did  not  care  to  discuss 
them  before  they  arrived.     "But  the  idea  that  I  am 


FIG       6.       DOUBLE  TROLLEY     AUTOMOBILE  — DIAGRA.M      OF 
CON  ■SECTIONS. 

in  any  way  connected  with  the  Bell  Telephone  com- 
pany, is  altogether  without  foundation,"  he  said.  "I 
am  not  now  and  never  have  been  either  an  agent 
for  or  a  stockholder  in  the  Bell  Telephone  company, 
I  should  be  ashamed  to  undertake  the  commissioner- 
ship  if  there  was  any  likelihood  that  any  corporation 
should  be  favored  at  my  hands.  I  was  at  one  time 
a  stockholder  and  director  of  the  Empire  State  Tele- 
phone company  of  Auburn.  N.  Y..  which  was  a  sub- 
sidiary branch  of  the  Bell  company,  but  I  have 
completely  withdrawn  from  that  concern." 


The   City  Council  of   Columbus.   Ohio,  is  consid- 
ering an  issue  of  $132,000  bonds  for  lighting  purposes. 
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It  is  rather  amusing  to  see  the  proposed  discon- 
tinuance of  the  electric-cab  service  of  the  Illinois 
Electric  Vehicle  Transportation  company  of  Chi- 
cag'o  attributed  to  the  condition  of  the  streets  by 
some  of  our  technical  contemporaries  as  well  as  by 
many  of  the  daily  papers.  The  streets  of  Chicago 
have  many  things  to  answer  for,  but  they  contrib- 
uted little,  if  anything,  to  the  troubles  of  the  com- 
pany named.  There  were  two  electric-cab  companies 
in  Chicago,  and  one  of  them  is  about  to  go  out  of 
business  for  the  assigned  reason  that  the  enterprise 
was  not  a  paying  one.  The  other  company  is  still 
doing  business,  and  although  it  is  probably  not  mak- 
ing a  great  deal  of  money,  it  is  certainly  in  existence 
and  furnishing  service.  The  streets  of  Chicago  are 
dirty,  but  they  are  remarkably  level,  and  in  that 
respect  favorable  to  the  operation  of  electric 
automobiles.  The  fact  of  the  matter  is  that  the 
troubles  of  electric-cab  companies  in  Chicago,  Bos- 
ton and  other  cities  are  largely  due  to  inexperience 
in  maintaining  batteries  and  tires.  The  business  is 
a  new  one,  perhaps  too  zealously  exploited  at  first 
with  the  ardor  of  over-confidence,  and  its  promoters 
have  learned  a  great  deal  by  experience.  With  all 
the  drawbacks  of  the  storage  battery,  we  believe  that 
the  electric  vehicle  supplied  for  hire  has  a  future  in 
Chicago.  Possibly  some  mistakes  have  been  made 
at  the  outset  in  maintaining  the  service  and  catering 
to  the  trade,  but  they  will  be  retrieved.  Prudence 
comes  from  knowledge  and  knowledge  comes  from 
experience.  If,  as  Mr.  Condict  is  reported  to  have 
said,  the  day  is  not  far  distant  when  horse-drawn 
vehicles  will  be  forbidden  the  use  of  the  streets  of 
New  York,  Chicago  will  certainly  continue  to  enjoy 
the  benefits  of  the  modern  method  of  locomotion. 
The  automobile  has  come  to  stay,  and  we  believe 
that  the  electric  cab  will  be  perfected  and  play  its 
part  in  the  development  of  the  horseless  carriage. 
But  while  in  the  difficulties  of  the  early  stages,  let 
us  be  candid  and  avoid  heaping  undeserved  censure 
on   the   long-suffering   streets   of   Chicago. 


In  a  paper  read  before  the  New  England  Water- 
works association  last  December  by  Mr.  A.  A. 
Knudson  of  New  York,  the  writer  took  a  radical 
position  as  to  the  remedy  for  the  electrolytic  action 
of  stray  electric-railway  currents  on  undergroimd 
piping  systems.  Mr.  Knudson  is  a  member  of  the 
American  Institute  of  Electrical  Engineers  and  has 
paid  considerable  attention  to  this  subject.  He  says 
that  the  simple  and  drastic  remedy  of  substituting 
the  double  trolley  for  the  single  trolley  is  the  only 
one  sure  to  be  efficacious.  "Partial  relief  may  be 
obtained  at  acute  points  by  careful  attention  to  the 
track  returns,"  says  Mr.  Knudson,  "but  it  is  appar- 
ent that  the  injury  to  water  mains  will  continue  so 
long  as  one  side  of  the  railway  circuit  is  in  contact 
with  the  earth,  and  any  part  of  the  current  can  find 
its  way  into  the  water  pipes.  A  complete  metallic 
circuit,  entireb^  insulated  from  the  earth,  is  the  only 
real  remedy.  Such  a  system  has  been  in  success- 
ful operation  for  years,  overhead  or  underground, 
in  Cincinnati,  New  York,  Washington  and  the  Dis- 
trict of  Columbia.  Nothing  stands  in  the  way  of  its 
general  adoption  except  the  hostility  of  the  electric- 
railway  companies  and  their  political  influence  in 
municipal  affairs."  Mr.  Knudson  seems  to  overlook 
such  objections  as  increased  difficulty  of  operation 
at  switches  and  crossovers  and  the  decided  repug- 
nance of  dwellers  in  cities  to  the  multiplication  of 
overhead  wires,  the  tendency  being,  indeed,  all  the 
other  way.  "We  are  aware  that  it  will  entail  more 
or  less  expense  upon  railway  companies  in  making 
such  a  change,"  he  continues,  "and  we  are  also  aware 
that  they  will  derive  a  benefit  in  increased  economy 
in  operating,  which  should  mean  a  corresponding 
increase  in  dividends ;  hence  there  should  be  no  great 
opposition  on  the  part  of  the  railway  companies  to 
making  such  a  change."  As  a  matter  of  fact,  how- 
ever, the  companies  will  undoubtedly  make  great 
opposition  to  the  change,  while  the  existing  esthetic 
objection  to  the  overhead-trolley  wires  will  be 
doubled.  Mr.  Knudson's  remedy  is  a  complete  one 
— ideal  in  its  efficiency,  no  doubt — but  it  can  hardly 
be  considered  a  practicable  one. 

Is  it  not  true,  however,  that  the  danger  from  elec- 
trolysis is  often  overdrawn?  We  find  that  in  the 
discussion  of  Mr.  Knudson's  paper  Mr.  Robert  J. 
Thomas,  superintendent  of  the  waterworks  of  Low- 
ell, Mass.,  said  that  his  city  was  especially  fortunate 
in  not  having  any  trouble  "to  speak  of"  from  elec- 
trolysis.    Said   Mr.    Thomas:     "The   first   road    was 
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equipped  with  electricity  in  1S89,  and  we  have  found 
up  to  this  time  comparatively  little  trouble  on  ac- 
count of  electrolysis.  In  talking  with  the  general 
manager  of  the  road  on  several  occasions,  he  has 
told  me  that  the  reason  of  it  is  the  perfect  or  almost 
perfect  bonding  of  the  rails,  and  also  the  connecting 
of  a  return  wire  with  the  rails  in  various  places 
along  the  line.  Up  to  within  two  years  ago  we 
didn't  have  a  single  instance  of  trouble  that  I  know 
of.  Since  then  we  have  had  a  few  cases  where 
service  pipes  have  corroded,  which  I  could  only 
account  for  as  due  to  electrolysis.  In  every  in- 
stance of  that  kind  we  have  found  that  the  pipe 
was  eaten  away  under  a  conduit  which  was  laid 
by   the    New   England   Telephone   company." 

A  perusal  of  the  discussion  gives  one  the  impres- 
sion that  the  waterworks  engineers  were  disposed 
to  be  more  lenient  with  the  electrical  companies  than 
the  electrical  engineer  who  was  addressing  them. 
Mr.  F.  N.  Connet  of  Providence,  R.  I.,  made  this 
point :  "I  think  there  is  considerable  danger  that, 
with  non-experts,  plain  corrosion  will  be  mistaken 
for  electrolytic  action.  I  recall  some  photographs 
that  I  saw  some  years  ago  of  rails  that  were  taken 
up  from  a  tunnel  on  the  Lehigh  Valley  road  in  the 
western  part  of  New  Jersey.  These  rails  when  laid 
were  about  60  pounds  to  the  yard,  and  they  had  been 
corroded  in  a  very  few  years,  till  the  weight  was  only 
about  30  pounds  per  yard.  Now,  if  that  had  hap- 
pened to-day,  everybody  would  have  said  it  was  due 
to  electrolytic  action,  but  I  think  there  was  no  elec- 
tricity within  25  miles  of  that  tunnel.  In  that  case 
it  was  due  to  the  absorption  by  the  moisture  of  the 
sulphur  from  the  locomotive  gases  and  the  formation 
of  a  sort  of  weak  acid  solution.  The  photograph 
of  those  rails  looked  exactly  like  the  photographs 
that  Mr.  Knudson  has  shown  us  this  afternoon.  I 
suppose  that  an  expert  can  determine  the  difference 
between  corrosion  and  electrolytic  action,  but  I 
think  there  is  great  danger  that  some  of  the  rest  of 
us  might  mistake  the  one  for  the  other." 

So  it  seems  that  what  looks  like  .electrolysis  is 
not  always  due  to  electricity  and  that  proper  bond- 
ing and  return  wires  still  work  wonders  in  getting 
the  current  back  to  the  power  house.  The  adoption 
of  [he  double  overhead  trolley  is  still  some  distance 
in    the    future. 


Some  zealous  Independent  telephone  men  object  to 
the  appointment  of  Mr.  Frederick  I.  Allen  of  Auburn, 
N.  Y.,  as  commissioner  of  patents  on  the  ground 
that  he  is  interested  in  Bell  telephone  enterprises 
and  therefore  disqualified  to  be  impartial  in  ques- 
tions affecting  telephone  patents.  Mr.  Allen  explains 
that,  while  he  was  at  one  time  a  stockholder  and 
director  in  the  Empire  State  Telephone  and  Tele- 
graph company,  he  is  no  longer  connected  with  that 
company.  Moreover,  he  hints  that  his  experience 
leads  him  to  believe  that  local  stockholders  in  sub- 
sidiary Bell  companies  are  not  especially  friendly,  as 
a  rule,  to  the  parent  organization.  This  is  undoubt- 
edly true,  and  it  may  be  further  remarked  that  if 
the  Independent  movement  were  deprived  of  the 
services  of  former  Bell  stockholders  and  employes 
it  would  lose  a  very  large  proportion  of  its  strongest 
men. 

Of  course,  the  commissioner  of  patents  must  be 
impartial  in  telephone  matters,  as  in  all  others  com- 
ing before  his  office.  He  must  know  neither  Bell  on 
the  one  hand  nor  Independent  on  the  other.  We  are 
not  qualified  to  speak  of  Mr.  Allen's  attainments 
and  predilections — indeed,  we  think  the  appointment 
was  something  of  a  surprise  to  patent  attorneys,  in- 
ventors and  others  having  business  with  the  Patent 
Office — but  unless  there  is  a  more  valid  objection  to 
him  than  any  that  has  been  made  public,  we  think 
that  the  Independents  will  do  well  to  let  the  matter 
drop.  It  is  unfortunately  true  that  non-Bell  tele- 
phone men  have  had  unpleasant  experiences  with 
the  Patent  Office  in  days  gone  by.  But  it  would 
be  manifestly  unjust  to  hold  Mr.  Allen  responsible 
for  the  delays  and  vexations  of  former  years. 

Mr.  Allen  is  now  commissioner  of  patents,  and  as 
the  Senate  is  not  now  in  session  his  appointment  will 
not  come  up  for  confirmation  for  several  months. 
His  selection  was  due  to  the  two  influential  senators 
from  New  York,  and  it  would  probably  be  a  difficult 
matter  to  secure  enough  votes  to  insure  the  rejec- 
tion of  the  appointment.  We  trust  that  Mr.  Allen 
will  give  an  absolutely  impartial  administration  of 
the  Patent  Office,  and  we  have  no  reason  at  the 
present  time  to  doubt  that  he  will  do  so. 
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Training  of  Electrical  Engineers.' 

By  John  T.  Nicolson,  D.S.C. 

Electrical  engineering  differs  from  the  other 
branches  of  tlie  profession  of  the  civil  engineer  in 
being  based  on  theoretical  principles  whose  applica- 
tion gives  predicted  results,  which  closely  accord  witli 
those  practically  obtained,  and  in  this  department  we 
have  not  been  so  notably  troubled  with  a  division 
into  the  two  camps,  of  which  we  have  heard  so 
often,  of  those  who  believe  in  theory  and  those  who 
believe  in  practice.  The  reason  for  this  difference 
from  the  civil,  mechanical  or  mining  branches  of 
engineering  seems  to  lie  in  the  circumstance  that,  in 
electrical  engineering,  practice  has  been  largely  di- 
rected by  a  consummate  theory,  whereas  in  other  de- 
partments theory  has,  at  its  best,  only  endeavored  to 
understand  and  explain  practice. 

The  other  distinguishing  feature  of  electrical  engi- 
neering which  must  be  carefully  borne  in  mind  in  the 
same  connection  is  the  unparalleled  growth  of  electri- 
cal industries  in  the  last  10  or  15  years  and  their 
present  increasing  rate  of  development.  .  So  much  is 
this  the  case  that  the  task  of  keeping  the  professional 
training  of  the  students  of  this  branch  of  engineering 
abreast  of  current  practice  seems  also  a  hopeless 
one.  This  raises  the  all-important  question,  whether 
it  is  within  the  province  of  engineering  schools  or 
colleges  to  impart  technical  instruction,  properly  so- 
called — to  supply,  viz.,  up-to-date  information  as  to 
the  practical  details  and  processes  of  manufacture  of 
machines,  and  to  give  instruction  in  such  like  me- 
chanical arts — or  w^hether  it  is  their  duty  rather  to 
confine  themselves  to  the  scientific  principles  that 
underlie  engineering  in  general,  and  its  several 
branches  in  particular. 

I  think  the  proper  answer  to  this  question  has 
now  been  found  in  the  general  adoption  of  the  lab- 
oratory as  the  proper  adjunct  and  complement  of 
every  first-class  school  of  applied  science.  Without 
the  means  of  making  experiments,  the  study  of  ap- 
plied mechanics  was  closely  analogous  to  and,  in 
fact,  was  an  extension  of  the  study  of  rational  or 
theoretical  mechanics.  There  were  then  certain  data 
conceded  as  founded  upon  professional  experience, 
and  the  course  of  instruction  was  confined  to  the 
consideration  of  the  results  flowing  from  reasonings 
based  on  these  data,  and  to  the  working  of  prob- 
lems and  exercises  in  the  application  of  these  theories 
which  were  intended  to  form  an  introduction  to  the 
actual  office  work  of  the  engineer  in  practice.  It 
must  be  allowed  that  much  of  this  excellent  work  is 
still  and  will  always  be  necessary.  Resting  on  a 
strong  foundation  of  mathematics,  physics  and  chem- 
istry, the  knowledge  of  the  engineer  must  always 
include  such  pure  sciences  as  those  of  kinematics, 
dj-namics,  hydrodynamics,  thermodynamics  and 
electrodynamics.  A  sound  elementary  acquaintance 
with  all  of  these  is  necessary,  and  a  specialized 
knowledge  of  that  one  more  particularly  useful 
to  the  engineer  in  his  own  branch  must  be  obtained. 
It  is,  for  instance,  quite  hopeless  to  try  to  explain 
to  a  man  who  has  no  knowledge  of  dynamics  upon 
what  principles  one  proceeds  in  endeavoring  to  bal- 
ance a  locomotive.  No  amount  of  laboratory  experi- 
ment will  enable  him  to  dispense  with  a  knowledge 
of  the  mechanical  principles  involved.  Again,  the 
fundamental  principles  of  thermodynamics  may  not 
be  of  much  use  in  helping  a  man  to  fix  the  size  of 
the  cylinders  of  a  steam  engine,  but  they  will  at  all 
events  keep  him  from  wasting  his  time  in  trying  to 
design  a  perpetual-motion  machine,  and  they  will 
show  him  how  far  he  can  hope  to  go  in  the  direction 
of  the  improvement  of  his  heat  motors  or  other  en- 
ergy transformers. 

But  the  province  of  the  laboratory  in  the  scheme 
of  engineering  education  is :  First,  to  extend  scien- 
tific knowledge  by  providing  more  experimental  data ; 
and,  second,  to  show  to  the  student  the  scope,  value 
and  limitations  of  the  theories  he  has  studied  in  the 
classroom.  Without  laboratory  work,  the  young  engi- 
neer is  in  danger  of  supposing  that  an  engineering 
problem  has  been  solved  when  a  certain  mathe- 
matical solution  has  been  obtained  from  a  basis  of 
given  phj'sical  assumptions.  The  critical  or  engi- 
neering sense  is  not  developed  in  the  classroom. 
The  student  cannot  be  expected  to  know  which  of 
the  assmnptions  underlying  his  mathematical  work 
is  really  close  to  practice,  and  which  other,  although 
the  best  that  can  be  made,  is  far  from  being  true. 
Since  applied  mechanics,  or  engineering,  is  not  a 
complete  science,  but  is  constantly  being  revised  as 
to  its  data  and  being  added  to  as  to  its  experimental 
laws,  it  is  not  sufficient  to  deal  with  it  as  with  an 
abstract  science  having  immutable  laws  and  finally 
reasoned-out  consequences ;  on  the  contrary,  the 
young  engineer  must  be  trained  to  exercise  a  salutary 
scepticism  as  to  all  generalizations  from  experience, 
and,  as  far  as  possible,  to  prove  things  in  detail  for 
himself. 

Reverting  to  the  question  of  instruction  in  up-to- 
date  engineering  practice,  it  may  be  added  as  the 
third  function  of  the  laboratory — and  more  espe- 
cially of  the  electrical  engineering  laboratory — ^that  it 
should  contain  machines  and  instruments  of  the 
newest  types  procurable  which  may  serve  as  object 
lessons  on  the  general  trend  of  electrical  engineering 
design.  To  avoid  becoming  an  old  curiosity  shop,  it 
will  be  necessary  in  most  schools  to  rely  upon  the 
assistance  of  manufacturers  who  are  willing  to  lend 
their  recent  patterns  of  machines  to  the  laboratory 
for  testing  and  examination  purposes  for  a  reason- 

I.  .abstract  of  a  paper  read  before  Ibe  MaDcbester  section  of 
the  (British)  iDstitQLioc  of  Electrical  Engineers  on  February 
2,  1901. 
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able  time,  in  return  for  the  supply  of  the  experi- 
mental data  and  results  obtained  from  the  machine 
under  test. 

At  tlie  commencement  of  this  paper  reference  was 
made  to  two  features  which  distmguish  electrical 
from  other  branches  of  engineering.  From  these  it 
would  appear  that,  of  the  three  uses  of  the  lab- 
oratory in  the  school  of  engineering  just  mentioned, 
obtaining  new  experimental  data,  and  the  exempli- 
fication of  recent  practice  in  design  are  of  the  greater 
importance  in  electrical  engineering  laboratories,  in- 
asmuch as  the  more  closely  a  theory  already  seems  to 
approximate  to  the  actual  phenomena  obtained,  the 
smaller  is  the  need  for  overhauling  this  theory  by 
checking  its  results  by  means  of  laboratory  work. 
Yet  one  might  argue  that  this  close  agreement  only 
shows  that  the  smaller  and  more  intricate  variations 
of  the  natural  from  the  assumed  laws  are  nearer  to 
discovery,  and  tiiat  a  closer  examination  and  study  of 
the  phenomena  and  more  refined  experimental  work 
have  become  necessary.  In  any  case,  the  personal 
verification  of  the  data  of  his  subject  is  very  neces- 
sary for  every  student  as  a  good  working  foundation 
to  build  from,  and  as  being  the  surest  way  of  ob- 
taining a  real  knowledge  of  and  love  for  his  adopted 
profession. 

I  am,  I  suppose,  to-night  expected  to  state  what 
I  should  consmer  the  best  or  ideal  training  one  would 
give  to  a  youth  entering  the  electrical  engineering 
profession,  if  the  choice  were  open.  In  reply,  I  say, 
in  the  first  place,  that  in  the  case  of  a  really  clever 
student  whose  heart  is  in  his  work,  it  is  my  experi- 
ence that  his  course  or  mode  of  training  matters 
very  little.  Even  if  he  be  trained  on  a  very  bad 
system,  or  not  trained  at  all,  he  will  acquire  all  the 
knowledge  and  experience  he  needs  in  spite  of  and  in 
the  teeth  of  the  bad  training.  The  desire  to  know 
and  the  love  for  his  subject  is  enough  for  him.  But 
for  the  ordinary  youth  of  mediocre  abilities,  whose 
inclinations  have  to  be  carefully  coached  in  the  right 
direction,  and  his  all  too-easily  flagging  energies 
husbanded  as  much  as  possible,  the  sequence  of  his 
physical  and  mental  treatment  is  of  real  importance. 

in  the  first,  place  I  hold  strongly  the  opinion  that, 
after  leaving  school,  the  boy  who  intends  to  become 
an  electrical  engineer  should  first  spend  at  least  two 
years  in  the  workshops  of  a  mechanical  engineer. 
Here  he  will  learn  the  elements  of  smithing,  molding, 
pattern  making,  fitting,  machine  work  and  erecting. 
In  this  time  he  cannot  help  picking  up  the  names 
and  appearance  of  the  common  implements  and 
processes  fundamental  to  alt  kinds  of  engineering 
practice.  A  boy  of  i5,  having  just  left  school,  has 
for  a  time  had  enough  of  bookwork,  and  will  turn 
gladly,  and  with  great  advantage,  to  the  complete 
change  the  workshop  affords  him.  Here  I  may  seem 
to  be  at  variance  with  the  views  expressed  by  Pro- 
fessor Perry  in  his  recent  address;  I  would  point 
out,  however,  that  the  workshop  course  here  pro- 
posed is  merely  the  preliminary  or  first  part  of  the 
student's  professional  training.  If  he  has  left  school 
with  the  usual  stereotyped  stock  of  Euclid,  algebra 
and  elementary  physics  and  chemistry,  I  would  have 
him  take  mathematics,  physics  and  chemistry  classes 
in  the  evenings,  but  more  especially  mathematics, 
during  these  two  years  of  workshop  practice.  Classes 
ought  to  be  everywhere  organized  to  teach  mathe- 
matics for  engineers  in  the  manner  proposed  by  Pro- 
fessor Ferry,  so  as  to  enable  such  a  boy  to  learn  as 
much  useful  mathematics  as  possible  m  the  short 
time  he  has  available.  I  should  advise  the  addition 
of  another  year  of  workshop  practice  in  the  shops  of 
a  dynamo  manufacturer,  if  time  permitted;  but  this 
will  more  usually  have  to  be  supplied  by  the  lab- 
oratory of  the  college  through  which  he  must  pass. 

I  have  always  found  it  extremely  difficult  to  arouse 
in  the  case  of  boys  coming  directly  from  school  to  the 
professional  college,  a  lively  and  intelligent  interest 
in  their  subjects  of  study.  Even  with  the  help  of 
a  large  and  well-equipped  college  workshop  they 
caimot  get  the  relation  of  their  work  to  engineering 
practice  properly  established.  They  fail  to  realize 
the  important  bearing  the  theoretical  work  they  are 
doing  has  upon  their  future  careers  unless  their  curi- 
osity has  been  first  stimulated  by  a  period  of  pro- 
bation in  the  workshops,  and  a  spirit  of  inquiry 
fostered  by  long-continued  contact  with  actual  engi- 
neering practice.  I  have  had  some  considerable 
experience  in  these  matters,  having  served  a  four 
years'  apprenticeship,  worked  in  a  number  of  drawing 
offices,  studied  in  one  and  taught  in  two  other  uni- 
versities, and  my  experience,  both  as  a  learner  and 
a  teacher,  leads  me  to  recommend  most  strongly  that, 
whenever  possible,  a  period  of  workshop  practice 
should  intervene  between  school  and  college. 

Having  then  put  in  two  years  in  a  mathematical 
engineering  workshop,  our  "ideal  student  ought  to 
enter  an  engineering  college  at  about  the  age  of 
18,  and  he  ought  to  study  there  for  not  less  than 
three  years.  The  first  year  of  this  college  course 
will  usually  have  to  be  spent  on  mathematics,  phys- 
ics, chemistry,  dynamics,  mechanical,  geometrical 
and  freehand  drawing,  and  the  study  of  French  and 
German,  which  is  so  necessary  for  enabling  him  to 
read  foreign  technical  literature.  In  the  second  year 
the  electrical  engineering  student  must  specialize  in 
the  physical  laboratory  in  the  direction  of  electro- 
magnetic theory.  He  must  study  the  magnetic  qual- 
ities of  iron  and  the  hysteresis  loss,  and  in  doing 
so  he  must  learn  the  construction  of  the  instruments, 
such  as  the  galvanometers,  voltmeters  and  ammeters 
he  uses  in  his  work,  and  the  methods  of  their  cali- 
bration. AH  this  experimental  work  should,  of 
course,  proceed   hand    in   hand   with    instruction   in 
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theory  and  numerical  exercises  in  the  classroom, 
where  he  should  be  working  at  electromagnetism 
and  the  theory  of  the  direct-current  dynamo.  In 
this  same  year  he  must  apply  a  considerable  por- 
tion of  his  energy  to  the  study  of  thermodynamics 
and  hydraulics  and  their  application  to  steam  and 
waterpower  plants,  and  he  should  devote  great  at- 
tention to  the  study  of  machine  design  and  mechan- 
ical drawing.  The  electrical  engineer  must  have  a 
special  knowledge  of  applied  electricity,  but  he 
must  be  above  all  an  engineer  and  not  a  mere  elec- 
trician. 

In  his  final  year,  three-fifths  of  the  student's  time 
should  be  spent  in  the  laboratories,  one-fifth  in  the 
electrical  engineering  designing  room,  and  the  other 
fifth  upon  lecture  courses  connected  with  his  lab- 
oratory work.  About  one-third  of  his  laboratory 
time  should  be  devoted  to  experiments  on  the 
strength  of  materials,  on  the  simpler  hydraulic  phe- 
nomena, and  to  trials  of  steam  engines  and  boilers. 
I  think  that  at  least  30  days  of  eight  hours  each 
should  be  spent  in  this  way  in  his  third  year.  An- 
other third  of  the  time  spent  in  the  laboratory  in 
his  last  year  would  be  occupied  in  completing  the 
elementary  electrical  laboratory  course  he  began 
in  his  second  year.  He  would,  after  completing  his 
work  on  magnetic  testing,  begin  a  study  of  the  dy- 
namo. For  this  purpose  the  laboratory  would  prob- 
ably be  provided  with  a  number  of  direct-current 
dynamos  of  various  types  and  styles  of  construction, 
of  from  two  kilowatts'  to  10  kilowatts'  capacity, 
ivhich  can  be  operated  either  as  dynamos  driven 
from  a  constant-speed  prime  mover,  or  as  electric 
motors.  Using  the  ordinary  commercial  instru- 
ments, such  as  voltmeters  and  speed  counters,  he 
should  determine  the  strength  of  the  fields  of  these 
machines  when  the  armature  windings  are  known 
and  the  speeds  and  pressures  measured.  He  should 
compare  the  results  obtained  from  the  machines 
when  running  with  those  calculated  from  their  di- 
mensions. This  will  give  the  student  an  idea  of  the 
control  which  his  classroom  theories  require  from 
practical  results,  and  to  what  extent  uncertainty 
enters  into  his  estimations.  Tests  of  the  magnetic 
circuit  of  dynamos,  the  regulation  of  dynamos  and 
motors  with  different  forms  of  field  winding,  char- 
acteristic curves  and  efficiency  testing  should  nat- 
urally follow;  and  it  is  an  excellent  plan  to  mal^e 
the  student  draw  up  tables  and  make  curves  of 
the  variations  in  the  principal  proportions  of  ma- 
chines of  difl'erent  types  and  sizes,  in  order  that  he 
may  obtain  an  idea  of  the  changes  involved  by  par- 
ticular conditions  of  service  and  output. 

The  data  of  this  kind  available  in  an  engineering 
school  are  seldom  of  the  latest,  unless  the  teacher 
spends  his  summer  in  obtaining  them.  The  in- 
structor in  electrical  engineering  has,  as  already 
mentioned,  the  special  ditficulty  of  the  newness  and 
constant  development  of  his  subject  to  contend  with; 
but  if  he  follows  the  practice  of  every  year  visiting 
the  plants  of  the  manufacturing  companies  and 
typical  light  and  power  stations,  information  is  ob- 
tained which  cannot  be  found  in  engineering  litera- 
ture, and  which  has  the  highest  value  for  educa- 
tional purposes.  The  cultivation  of  close  relations 
between  the  college  and  the  practicing  profession 
should  indeed  be  part  of  the  duty  of  instructors,  and 
ought  to  be  eagerly  reciprocated  by  the  members  of 
the  profession  as  one  of  the  surest  ways  of  meeting 
foreign  competition.  The  professional  status  of  the 
teacher  of  engineering  in  this  country  is  not  by  any 
means  so  high  as  we  find  it  to  be  abroad.  In  the 
Electrician  of  February  1st  I  read;  "It  is  an- 
notmced  in  Electrotechnische  Mittheilungen  that 
Herr  von  Dolivo-Dobrowolski,  chief  electrician  of 
the  AUgemeine  Electricitats  G6sellschaft,  is  shortly 
going  to  St.  Petersburg,  to  take  over  the  direction 
of  the  new  government  electrotechnical  institute 
there."  The  same  journal  states  that  "Herr  Gorges 
is  giving  up  his  position  as  engineer-in-chief  of  the 
firm  of  Siemens  &  Halske  to  fill  a  professorship  at 
the  Dresden  Polytechnic."  I  have  yet  to  learn  of 
any  appointment  in  a  college  or  technical  school  in 
Britain  whose  attractions  could  induce  its  acceptance 
by  the  engineer-in-chief  of  any  of  our  great  com- 
panies. The  fact  is,  the  Germans  and  Russians 
have  come  to  realize  the  value  of  the  scientific  and 
technical  training  they  provide  in  their  polytekni- 
kums  to  the  national  industry  and  well-being,  while 
in  Britain  we  are  still  content  to  muddle  along  in 
..our  honest  but  stupid  old  way. 

To  return  to  our  third-year  student.  The  re- 
mainder of  the  second  third  of  his  laboratory  time 
will  be  filled  up  by  work  in  electrochemistry  and 
alternating-current  work.  The  former  subject 
seems  now  to  demand  a  laboratory  equipment  al- 
most on  a  par  with  that  of  the  dynamo  room  itself  in 
a  first-class  school.  The  latter  is  usually  better 
represented,  and  the  enormous  importance  of  poly- 
phase currents  in  power  transmission  renders  it 
necessary"  that  every  effort  should  be  put  forth 
to  give  sound  instruction  in  this  field.  The  effects 
of  inductance  and  capacity  are  at  the  root  of  a 
large  proportion  of  alternating-current  phenomena, 
and  the  fundamental  studies  in  this  department  ac- 
cordingly have  reference  to  the  study  and  measure- 
ment of  these  properties.  The  object  of  the  teacher 
must  be  to  convey  to  the  electrical  student  as  lively 
and  practical  a  working  conception  of  inductance 
and  reactance  as  that  usually  given  him  of  Ohm's 
law  and  its  results,  ihe  student  should  have  at 
his  disposal  a  number  of  coreless  solenoids  for  the 
direct    measurement    by    ammeters    and    voltmeters 

\^Continued  on  page  24J.] 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Annual  Meeting  of  the  American  Tele- 
phone and  Telegraph  Company. 

New  York,  March  26. — The  American  Telephone 
and  TcleKraph  company's  annual  meeting  was  held 
here  to-day.  Less  than  a  dozen  stockholders  were 
present,  and  by  a  vote  of  357.803  sliares.  the  follow- 
ing-named directors  were  chosen ;  Charles  W.  Am- 
ory,  Thomas  B.  Bailey,  Edward  \V.  Bell,  Francis 
Blake.  Charles  P.  Eowditch,  George  L.  Bradley,  John 
H.  Cahill.  Alexander  Cochrane,  T.  Jefferson  Coolidge. 
Jr.,  J.  Malcolm  Forbes,  Henry  S.  Howe,  Charles 
Eustis  Hubbard,  Charles  F.  Perkins,  Thomas  San- 
ders and  Moses  Williams. 

James  Phillips,  Jr.,  W.  W.  Crapo  and  William  A. 
Read  received  votes  representing  6,889  shares. 

William  J.  Ladd,  Charles  C.  Jackson  and  Louis 
Curtis  were  appointed  an  auditing  committee,  and  it 
was  announced  that  a  meeting  of  the  board  of  di- 
rectors would  be  held  on  March  28th  in  Boston  to 
elect   officers    for   the  fiscal   year. 

Tribute  to  Mr.  Hudson. 

The  annual  report  contains  a  tribute  to  the  late 
John  E.  Hudson,  former  president  of  the  American 
Bell  Telephone  company,  who  had  been  the  attorney, 
general  manager,  vice-president  and  president  of  the 
corporation,  and  of  whom  it  is  said  in  the  report 
that  "in  all  these  relations  he  displayed  exceptional 
ability  and  sound  judgment.  He  gained  the  respect 
and  confidence  of  all  who  were  associated  with  him. 
as  well  as  of  the  public,  and  contributed  in  large 
measure  to  the  successful  development  of  the  corpo- 
ration of  which  he  was  so  long  president." 

Statistics  of  Operation. 

Operations  for  the  year  make  the  following  com- 
parative showing; 

EARNINGS. 

Year  December  31S1.  1900. 

Dividends 53,846,822 

Rental  instruments 2,427,037 

Telephone  traffic 3,027,172 

Real  estate 31,825 

Interest 201,643 


1899. 

53,044,909 

1.714,527 

2,568,359 

42,285 

217,301 


Increase. 

5  801,913 
712,510 
358,813 
*I0.46o 
*I5,658 


Total 59,534,499    57,687,381    51,847,118 


EXPENSES. 


General  expense S   746,259    5    591,826 

Legal     85,134  103.748 

Interest  and  taxes 1,376,200 

Telephone  traffic 1.840,848 


1,234,276 
1,487,022 


154.433 
»18,6I4 
141,924 
353.S26 


Total. 


54,048,441  53,4iC,872  5    631,569 

Net 55,486,058  54,270.509  51,2:5.549 

Dividends 4,078,601  3,882,945  195.656 

Surplus ." 51,407,457  5    387,564  51,019,893 

Carried  10  reserve 937,258 


Net  surplus. 
•Decrease. 


Balance  Sheet. 


The  balance  sheet  as  of  December  31st  shows: 

Assets: 

Construction,  equipment  and  supplies S  16,152,020 

^  ■  4,311.928 

1,567  018 

71,719.324 

24,101 

31,477 

1.078,071 

5,240,640 


Telephones 

Real  estate     

Stocks  and  bonds 

Patent  accounts 

Machinery  and  tools 

Cash  and  deposits  ? 

Bills  and  accounts  receivable.. 

American  Bell  Telephone  company 22,110.400 

Total 5122,234,983 

Liabilities: 

Capital  stock S  89,100,500 

Surplus 1,813,199 

Bonds ■ 10,006,000 

Reserves 2,416,363 

«Billsand  accounts  pjyable 2,928,700 

Contingent. 15,970,210 

Total 8122,234,983 

•Of  this  amount  81,282,277  was  for  the  dividends  payable  Janu- 
ary 15.  1901.  to  stockholders  of  record  December  31,  igoo. 

Growth  of  the  Business. 

The  annual  report  states  that  "The  year  just  passed 
rounds  out  the  quarter  century  within  which  is  com- 
passed the  discovery  and  application  of  the  art  of 
transmitting  speech  by  telephone. 

"Twenty  years  ago  there  were  47,880  telephone 
subscribers  in  the  United  States,  and  29,714  miles 
of  wire  in  use  for  telephonic  purposes.  At  the  end 
of  last  year  there  were  1,961.801  miles  of  wire  em- 
ployed for  exchange  and  toll  in  service. 

"There  were,  at  the  close  of  last  year,  more  than 
Soo.ooo  stations  connected  with  the  exchanges  of  our 
licensee  companies,  which  exceeds  the  aggregate 
number  of  subscribers  in  all  the  countries  of  conti- 
nental Europe.  The  number  of  exchanges  and  toll- 
line  connections  in  the  United  States  noiv  reaches 
almost  2,000,000,000  yearly. 

"The  investment  in  line  construction,  equipment 
and  supplies  for  this  system,  up  to  December  31,  1900. 
amounted  to  $16,152,022.  The  gross  revenue  from 
the  toll  traffic  upon  these  lines  shows  an  increase  of 
I3.4.S  per  cent,  over  the  amount  earned  in  1899. 

''By  a  circular,  dated  April  r8,  igoo,  this  company 


offered  for  subscription  by  its  shareholders  one  new 
share  for  each  live  shares  held. 

"Of  the  total  number  of  shares  so  offered  (103,- 
545 J.  103,018  were  subscribed  for  and  52,175  shares 
were  issued  on  August  i,  igoo,  and  50,843  shares  on 
January  15,  1901 ;  those  remaining  (527  shares)  were 
sold  by  auction   and   issued   in   February,   19QI. 

"Collateral  trust  four  per  cent,  bonds  to  the  amount 
of  $10,000,000  were  sold  during  the  year." 
Berliner  Case  to  Be  Appealed. 

There  have  been  intimations  since  the  Berliner  pat- 
ent case  was  decided  that  the  company  might  enter 
an  appeal  and  the  annual  report  contains  the  authori- 
tative announcement  that  "an  appeal  will  be  taken  to 
the  Circuit  Court  of  Appeals  from  the  recent  decision 
of  Judge  Brown." 

Extensions  of  Existing  Plants. 
Alexander  Cochrane,  president  pro  tern.,  says :   "The 
past  year  has  been  one  of  marked  progress,  the  in- 
crease  in    number    of    exchange    subscribers    having 
exceeded  that  recorded  in  any  previous  year. 

"During  the  last  three  years  the  number  of  ex- 
change stations  has  increased  from  384,000  to  more 
than    800,000. 

"The  expenditure  to  provide  for  extensions  of  the 
business  throughout  the  country  has  been  larger 
than  that  of  any  previous  year.  The  new  construc- 
tion completed  in  1900  by  this  company  and  the  com- 
panies operating  under  our  licenses  amounted  to  $28,- 
802,970.  Of  this  sum,  $21,914,542  was  expended 
upon  exchange  construction  and  equipment,  and  $6,- 
948,427  upon  toll  lines.  In  addition  to  the  above, 
$2,349,103  was  invested  in  real  estate.  The  entire 
expenditure  for  construction,  including  real  estate, 
to  the  close  of  the  last  year,  has  been  $168,474,517. 

"Estimates  already  made  indicate  that  the  exten- 
sions of  operating  plant  during  the  current  year  will 
require    further   expenditure   on   a   large   scale.'' 
Increase  of  Capital  Stock. 

In  connection  with  the  meeting,  it  is  stated  that  Mr. 
Cochrane,  when  asked  as  to  whether  the  $32,000,000 
of  American  Telephone  and  Telegraph  company 
stock  now  in  the  treasury  of  the  American  Bell 
Telephone  company  could  be  issued  to  stockholders, 
replied:     "It  could  be,  but  I  don't  think  it  will  be." 

Further  increase  of  the  capital  stock  of  the  cor- 
poration is  contemplated,  but  this  matter  was  not  ' 
under  consideration  in  the  meeting.  While  it  is 
not  announced  how  much  the  increase  will  be,  it  is 
understood  that  it  will  be  a  large  figure.  A  special 
meeting,  however,  will  be  called  at  some  future  date 
tu    determine   the   matter. 


Officers  Re-elected. 

Boston,  March  28. — At  a  meeting  of  the  directors 
of  the  American  Telephone  and  Telegraph  company, 
held  in  this  city,  to-day,  the  board  of  officers  was  re- 
elected. For  the  president's  office,  apparently  no 
change  is  contemplated  at  present,  and  Mr.  Alex- 
ander Cochrane,  who  accepted  the  position,  with  the 
understanding  that  his  incumbency  was  not  to  be 
considered  other  than  temporary,  continues  at  the 
head  of  the  corporation.  Until  the  directors  can  de- 
cide upon  a  successor,  therefore,  the  situation  will 
probably  remain  as  it  has  been  since  Mr.  Hudson's 
death.  B. 


Erie  Company  Passes  a  Dividend. 

The  directors  of  the  Erie  Telegraph  and  Telephone 
company  held  their  regular  quarterly  meeting  in 
Boston,  on  March  25th.  They  authorized  the  follow- 
ing statement :  "The  report  of  the  auditors  now  en- 
gaged in  examining  the  accounts  has  not  been  re- 
ceived. In  its  absence  the  directors  are  not  in  pos- 
session of  information  to  enable  them  to  take  any 
action  upon  the  question  of  declaring  a  dividend.'' 
This  action  was  expected,  and  it  is  asserted  that  it 
will  be  some  time  before  the  stockholders  will  re- 
ceive another  dividend. 


Stock  of  the  T.  T.  C.  Company  Reduced. 

The  stockholders  of  the  Telephone,  Telegraph  and 
Cable  company  of  America  held  a  special  meeting  in 
Jersey  Cily,  N.  J.,  on  March  26th,  and  approved  a 
resolution  of  the  board  of  directors  to  decrease  the 
capital  stock  from  $30,000,000  to  $9,000,000  by  re- 
ducing the  par  value  of  the  shares  from  $50  to  $15. 
The  company  was  organized  about  16  months  ago 
and  for  a  time  controlled  the  Erie  system  of  tele- 
phone exchanges. 


The  Austell  Telephone  company  has  been  char- 
tered in  Georgia  to  place  an  exchange  in  Austell. 
B.  H.  'Veal,  R.  B.  Claud  of  Douglas  County  and 
others  are  interested. 


Bell    Company   of   Canada  Asks  In- 
creased Rates. 

Upward  of  40  petitions  from  municipalities  in  On- 
tario have  been  presented  to  the  Dominion  House 
of  Commons,  praying  that  the  Bell  Telephone  com- 
pany of  Canada  be  restrained  from  increasing  its 
rates  to  subscribers.  The  company  has  applied  for 
legislation  permitting  it  to  increase  its  capital  stock, 
and  the  bill,  which  was  intended  to  include  other 
provisions  seeking  power  to  advance  rates,  now  only 
asks  power  to  increase  the  capital  stock  to  $10,000,000. 
The  company  has,  for  years,  persistently  sought 
to  nullify  the  regulation  of  the  Dominion  Parlia- 
ment, which  prohibits  any  increase  of  the  rates 
charged  subscribers  under  the  law  of  1892.  At  that 
time,  with  a  view  to  the  prevention  of  stock  watering 
and  the  inevitable  demand  that  follows  upon  stock- 
jobbing operations  for  a  greater  income  to  pay  in- 
terest on  the  inflated  capital,  the  Canadian  Parlia- 
ment provided  that  the  existing  rates  for  service 
should  not  be  increased  without  the  authority  of 
the  railway  committee  of  tlie  Privy  Council  of  Can- 
ada. On  several  occasions  since  then,  however,  the 
company  has  tried  to  free  itself  from  this  effective 
regulation  of  rates  and  regain  its  freedom  of  charge. 
The  company,  it  is  alleged,  is  now  evading  the  clear 
intent  of  the  law  by  charging  higher  rates  for  new 
subscribers,  and  municipalities  throughout  Ontario 
are  therefore  petitioning  the  Dominion  Parliament 
to  put  a  stop  to  this  discrimination. 

When  the  case  in  respect  to  rates  was  last  argued 
before  the  railway  committee,  about  three  years  ago, 
the  company,  in  support  of  its  contention,  presented 
statements  showing  that  in  1897  its  revenue  was  $56,- 
147  less  than  the  cost  of  operation  in  the  city  of 
Montreal,  while  the  Toronto  business  resulted  in  a 
loss  of  $44,900  and  that  of  Ottawa,  $10,000.  But  the 
fact  was  brought  out  that  in  this  cost  of  operation 
there  was  included  a  large  sum  for  plant  renewal. 
The  general  financial  statement,  also,  was  against  the 
company's  plea,  for  it  showed  that  outside  the  large 
cities  the  company  earned  $089,000  in  1896,  on  an 
expenditure  for  operation  of  $321,000. 

In  the  company's  annual  statement  for  1898  there 
were  shown  to  be  32,082  instruments  in  use  in 
Canada,  the  revenue  being  from  ordinary  exchanges, 
$935,703,  from  long-distance  service,  $264,455,  and 
from  all  sources,  including  the  above,  a  total  of 
Si, 302,944.  According  to  the  company's  financial 
statement  for  last  year,  the  instruments  in  use  had 
increased  to  38,360,  the  revenue  from  the  exchanges 
to  $1,125,911,  that  from  long-distance  lines  to  $359,- 
800,  and  the  income  from  all  sources  to  a  total  of 
$1,614,262.  The  capital  or  the  liability  to  stock  and 
bond  holders,  has  been  increased  from  $4,497,000  to 
$6,200,000. 

It  is,  however,  upon  the  figures  showing  operating 
expenses  that  the  company's  officers  base  their  argu- 
ment for  an  increase  in  rates.  It  is  claimed  that  the 
cost  of  operation  is  increasing  in  greater  ratio  than 
the  revenue,  and  that,  under  a  continuance  of  such 
conditions,  the  business  must  soon  cease  to  be  profit- 
able. The  cost  of  operation  in  1898  was  $897,138,  out 
of  $1,302,944  revenue,  and  in  1900  it  was  $1,146,852, 
with  a  revenue  of  $1,614,262,  thus  making  an  increase 
of  operating  expenses  from  68.8  per  cent,  in  1898  to 
70.1  per  cent,  in  1900.  This  is  regarded  as  too  trifling 
to  warrant  any  increase  in  the  rates  charged  to  the 
telephone  subscribers,  and  it  is  probable  that  any 
application  having  that  purpose  in  view  will  not  be 
entertained  by  the  Canadian  Parliament. 


GENERAL  TELEPHONE  NEWS. 

The  city  of  Spartanburg,  S.'  C,  has  decided  to 
grant  a  franchise  to  the  American  Bell  Telephone 
company  to  place  its  wires  in  the  town,  thus  giving 
long-distance    connections   to    New   York    and  other 

points. 

The  Queen  City  Telephone  company,  operating  ^n 
Independent  system  at  Charlotte,  N.  C.,  has  been 
sold  to  the  Curtis  syndicate  at  a  receiver's  sale  for 
$23,000.  The  property  is  said  to  have  cost  between 
$40,000  and  $50,000. 

Henry  F.  Sundgren  and  Charles  Paige  have  in- 
vented an  individual  party  telephone  by  which  any 
person  on  a  line  may  be  called  without  the  knowl- 
edge of  any  other  person  on  the  same  line.  Mr. 
Sundgren  is  a  machinist  working  in  Worcester, 
Mass. 

The  employes  of  the  Cincinnati  and  Suburban 
Telegraph  association  have  presented  the  family  of 
the  late  Captain  George  N.  Stone  a  handsome 
memorial  tablet,  engraved  on  a  silver  plate  12  by 
16V2  inches  in  size,  and  surrounded  by  a  two-inch 
border  of  black  velvet  and  a  white  mat,  the  whole 
being  encased  in  a  Florentine  frame  in  dull  finish. 

An  order  has  been  prepared  in  the  oflSce  of  the 
Chicago  corporation  counsel,  which  will  be  consid- 
ered in  the  Council  in  connection  with  the  ordinance 
of  the  United  Telegraph,  Telephone  and  Electric 
company.  It  will  be  made  the  basis  of  an  attempt  to 
compel  a  reduction  of  the  rates  charged  by  the  Chi- 
cago Telephone  company.  The  latter  company 
claims  that  since  the  passage  of  the  ordinance  of 
1889,  the  system  has  improved,  warranting  an  in- 
crease in  rates  over  the  schedule  provided  for  at  that 
time. 
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Ohio  Telephone  Notes. 

The  Central  Union  Telephone  company  had  some 
trouble  with  the  men  employed  at  Columbus  re- 
cently. The  men  presented  a  scale  to  Manager  John- 
son tor  the  year  1901,  which  made  the  working  day 
eight  hours  mstead  of  ten  and  the  wages  $2.50,  the 
same  as  before.  The  men  demanded  that  the  scale 
be  signed  before  they  would  do  any  more  work,  and 
iVIr.  Johnson  notified  them  that  those  who  did  not  go 
to  work  Monday  morning  could  consider  themselves 
discharged. 

H.  Louis  Hoflman,  who  has  been  with  the  Michi- 
gan Telephone  company  at  Saginaw,  has  been  pro- 
moted to  the  position  of  superintendent  of  equipment 
for  the  state  of  IMichigan.  He  spent  a  number  of 
jears  in  the  employment  of  the  Central  Union  Tele- 
phone company  at  Columbus,  Ohio. 

The  Star  Telephone  company  of  Ashland  has  or- 
dered a  new  6oo-drop  switchboard  from  the  Kellogg 
Switchboard  and  Suppl}'  company,  and  also  400  new 
instruments,  which  will  be  used  in  rebuildmg  the 
pjant.  Three  miles  of  cable  will  be  put  in  also,  and 
ihe  pole  system  will  be  entirely  changed.  New  wire, 
cross-bars  and,  other  material  have  been  purchased, 
it  is  thought  the  switchboard  will  be  ready  for  de- 
livery about  May  15th. 

Attorney-general  Breckenridge  of  Kentucky  has 
brought  suit  against  the  Cumberland  Telephone  com- 
pany, to  oust  It  from  his  state,  on  the  grounds  that  it 
lias  forfeited  its  charter  by  purchasing  a  competing 
line,  the  Cumberland  having  recently  purchased  the 
property  of  the  Richmond  Telephone  company,  wliich 
has  lines  running  to  a  number  of  places  where  it 
came  in  competition  with  the  lines  of  the  Cumberland 
.<;ystem. 

The  Home  Telephone  company  of  Findlay  has 
made  arrangements  to  put  in  sub  exchanges  at  Ar- 
cadia, Benton  Ridge,  Mount  Cory,  Van  Buren  and 
Arlington.  All  will  be  connected  with  the  main  of- 
fice, and  the  farmers'  telephones  will  be  connected 
along  the  lines.  It  is  the  intention  of  the  company 
to  make  a  first-class  county  plant. 

A  telephone  company  is  being  promoted  at  Middle- 
bourne  and  Hendrysburg  to  build  to  Barnesville, 
where  it  will  connect  with  other  independent  lines. 
O.  V.  Wells  is  president  of  the  company;  J.  W.  Rose, 
vice-president;  E.  B.  Shipley,  treasurer,  and  J.  B. 
Ciittee  and  B.  F.  Sheppard,  general  managers. 

The  Jackson  County  Home  Telephone  company. 
Jackson,  Ohio,  was  incorporated,  with  a  capital  stock 
of  $50,000,  to  build  a  system  of  telephones  through- 
out the  county.  R.  L.  Grimes,  Evan  E.  Eubanks, 
J.  L.  Gahm,  Edward  L.  Sternberger  and  M.  D.  Jones 
are  the  incorporators. 

H.  T.  Manner  and  N.  C.  Manner  have  brought  suit 
to  set  aside  the  assignment  of  the  Farmers'  Co-op- 
erative Telephone  company  of  Mansfield,  alleging 
that  no  legal  meeting  of  the  stockholders  or  members 
was  held  to  decide  upon  the  matter,  and  that  the 
assignment  was  made  to  defraud  them  out  of  a  large 
sum,   which  the  company  owes  the  plaintiffs. 

Frank  H.  Knapp  and  C.  R.  Callaghan  of  Bellevue 
have  purchased  tne  property  and  good-will  of  the 
Fiuron  County  Telephone  company,  which  operates 
exchanges  at  MonroeviUe,  Chicago  Junction  and  Ply- 
mouth, having  altogether  over  600  telephones  in  use. 
Besides  these  over  50  miles  of  toll  lines  are  in  op- 
eration, it  is  the  intention  of  the  purchasers  to  in- 
corporate a  stock  company  with  a  capital  of  $30,000 
to  handle  the  property,  and  it  is  said  that  the  stock 
has  all  been  subscribed.  Many  improvements  will  be 
made  in  the  exchanges  already  in  operation,  and 
Gtliers  will  be  built.  The  farmers'  service  will  prob- 
ably receive  attention  also,  as  this  is  rapidly  becom- 
ing an  important  branch  of  the  independent  tele- 
phone business  in  this  state.  While  the  long-distance 
service  will  make  great  strides  this  summer,  there  are 
prospects  of  development  in  the  country  business  that 
will  be  surprising.  The  country  people  are  taking 
much  interest  in  the  matter. 

The  Belmont  Telephone  company  has  been  granted 
a  franchise  in  Belmont,  and  the  work  of  buildjng  a 
plant  W'ill  be  begun  as  soon  as  possible.  It  Ts  the 
intention  of  the  company  to  connect  with  Barnes- 
ville, and  secure  a  long-distance  service  as  soon  as 
possible. 

The  new  exchange  of  the  Central  Union  Telephone 
company  was  opened  at  Dayton  recently.  Many 
persons  were  present  and  refreshments  were  served. 
The  new  exchange  is  fully  up-to-date,  and  equipped 
u-ith  all  the  latest  improvements  in  the  telephone  line. 

The  Union  Telephone  company  of  Athens  has  in- 
creased its  capital  stock  from  $15,000  to  $50,000.  The 
president  is  A.  B.  Allen,  and  the  secretary,  D.  Ed- 
wards. C. 

Telephone  News  from   the   Northwest. 

A.  E.  Whitney  contemplates  a  local  exchange  for 
Volga,  S.  D. 

A  bill  has  been  introduced  in  the  Minnesota  Legis- 
lature by  Representative  Stites  to  compel  telephone 
companies  to  furnish  long-distance  connections  with 
rival  companies.  The  bill  allows  a  charge  of  five 
cents  when  local  connections  over  two  or  more  com- 
panies are  made. 

Senator  Grue  has  offered  a  bill  in  the  Minnesota 
Legislature  w-hereby  private  telephone  lines  shall 
have  access  to  telephone  poles  already  set  on  the 
public  highway,  by  applying  to  the  District  Court 
for  a  commission  to  appraise  the  value  of  such  use. 

The  Missouri  River  Telephone  company  plans  to 
build  a  line  from  Platte,  S.  D.,  to  Chamberlain, 
S.  D-.  making  it  a  trunk  line  from  which  branches 
will  be  run  across  the  river  and  to  other  points. 


An  independent  telephone  line  is  projected  between 
Vicior  anu  bunimit,  iovva,  ano  a  similar  one  be- 
tween V  ictor  and  Guernsey,  i'he  rural  telephone 
seems  to  be  gathering  great  prestige  in  that  vicinity, 
as  there  is  also  a  third  line  projected,  from  Victor 
to  the  German  and  Lutheran  settlements. 

A  telephone  line  is  to  be  strung  between  Clarinda 
and  Bethesda,  iowa,  as  soon  as  the  weather  will 
permit. 

O.  F.  Blaiser  of  Greene,  iowa,  contemplates  estab- 
lishing  a   local    exchange   at    Rockford,    iowa. 

The  North  Coon  Telephone  company  of  Ghdden, 
Iowa,  is  arranging  to  construct  its  line.  There  will 
be  3^  connections. 

A  writ  of  mandamus  has  been  issued  against  the 
Sunset  Telephone  company  at  Seattle,  Wash.,  order- 
ing the  company  to  show  cause  why  it  should  not  in- 
stall unlimited  telephone  service  for  a  law  firm  at 
the  rate  of  $5  per  month,  as  provided  by  the  city 
ordinance. 

The  independent  telephone  companies  of  Wiscon- 
sin are  planning  to  arrange  for  a  long-distance  line 
through  the  state. 

Ole  J.  Jensen  has  been  granted  a  franchise  for 
a   local  exchange  in  Stanley,   Wis. 

A  bill  has  been  introduced  in  the  Minnesota  Legis- 
lature providing  for  a  telephone  tax,  the  proceeds 
to  be  used  to  provide  service  of  that  nature,  if  the 
voters  of  a  township  so  decide. 

The  Citizens'  Electric  Light  and  Telephone  com- 
pany of  Clear  Lake,  S.  D.,  nas  filed  articles  of  incor- 
poration,  with  $10,000   capital   stock. 

T  he  Western  Electric  i  eiephone  company  has 
made  a  proposition  to  the  citizens  of  Gann  Valley, 
S.  D.,  who  desire  telephone  connections.  The  com- 
pany otters  to  build  a  line  in  consideration  of  the 
purchase  of  a  certain  amount  of  coupons,  to  be  taken 
out  in  telephone  toll,  or  to  give  connection  at  Kim- 
ball, leaving  the  citizens  to  build  the  line  themselves, 
i  he  latter  course  will  probably  be  followed. 

1  he  Lincoln  i  ownship  Mutual  Telephone  company 
has  been  organized  near  Stuart,  Iowa,  and  will  serve 
the  Mount  Vernon  neighborhood  and  connect  with 
the  Hawkeye  ielephone  company  and  the  Stuart 
exchange. 

The  Maxwell  (iowa)  Telephone  company  has  been 
incorporated  and  will  establish  a  local  system  of 
about  60  instruments. 

J.  W.  Hill  of  Ues  Moines  proposes  a  mutual  ex- 
change for  MitchellviUe,  iowa.  A  co-operative  sys- 
tem is,  however,  being  discussed  by  some  of  tlie 
business   men. 

F.  B.  Rowe  of  Hartington,  Neb.,  the  proprietor 
of  the  Sioux  City  and  Black  Hills  Telephone  com- 
pany, announces  a  new  tariff,  effective  April  1st. 
The  charge  for  10  miles  or  under  will  be  one  cent 
a  mile,  and  half  a  cent  a  mile  for  additional  dis- 
tances up  to  50  miles. 

The  llarlan  and  Avoca  Telephone  company  has 
been  granted  frarichises  in  both  Harlan  and  Avoca, 
Iowa. 

A  stock  company  has  been  formed  at  Parkersburg, 
iowa,  by  local  capitalists  and  the  Cedar  Valley  Tele- 
phone company,  with  $5,000  capital.  The  present 
exchange  is  to  be  rebuilt  and  modernized  through- 
out.    R. 

Indiana  Telephone  Items. 

The  Commercial  Telephone  company  of  Warsaw 
announces  that  if  a  sufhcient  number  of  subscribers 
can  be  obtained,  it  will  extend  its  lines  into  the  coun- 
try, and  give  to  the  farmers  the  same  service  it  is 
giving  to  the  city  people.  The  lines  will  be  con- 
nected with  the  city  system,  and  the  rates  will  be  the 
same. 

The  Home  Telephone  company  at  Elkhart  has  or- 
dered a  new  switchboard,  as  the  capacity  of  the  old 
board  is  exceeded  by  over  30  orders. 

The  strenuous  competition  which  has  prevailed  for 
at  least  five  years  between  the  Bell  and  the  Home  or 
local  telephone  companies  at  Wabash  has  taken  a 
new  form.  Notices  were  served  on  the  Bell  company 
by  the  members  of  the  Grocers'  association  to  remove 
ttieir  instruments  by  April  1st.  The  local  meat  mar- 
kets have  taken  similar  action.  The  tradesmen  say 
they  cannot  support  two  exchanges  and  want  one  to 
withdraw,  and  naturally  prefer  the  Home  company. 
Officials  of  the  Bell  company  say  that  even  if  all  sub- 
scribers discontinue  they  will  remain  in  the  field. 
The  Bell  has  200  and  the  Home  company  400  patrons. 

Another  complication  has  arisen  in  the  adjustment 
of  the  financial  difliculties  of  the  Central  Energy  "Tele- 
phone company  of  Frankfort.  Twenty  or  more  line- 
men and  laborers  employed  in  putting  up  the  com- 
pany's new  cable  filed  mechanics'  liens  against  the 
company's  plant,  and  the  aggregate  amounts  to  a  con- 
siderable sum.  Each  lien  was  filed  as  an  individual 
suit.  President  Murphy  had.  succeeded  in  staving  off 
the  suit  brought  by  the  Stromberg-Carlson  company 
of  Chicago,  to  appoint  a  receiver,  but  this  new  trou- 
ble will,  no  doubt,  hasten  the  appointment  of  a  re- 
ceiver. Efforts  are  being  made  to  raise  the  money 
and  pay  off  the  liens.  In  the  meantime  all  work  on 
the  plant  is  suspended. 

The  Cooper  anti-trust  law,  the  only  law  passed 
by  the  recent  Legislature  in  restraint  of  trusts,  con- 
tains an  emergency  clause,  and  is  in  effect  now.  Ac- 
cording to  the  opinion  of  the  author,  the  law  will 
work  a  widespread  effect  in  the  telephone  business  in 
Indiana.  "It  is  a  notorious  fact,"  said  he,  "that  the 
old  telephone  monopoly  frequently  cuts  rates  to 
squeeze  out  an  Independent  concern,  or  one  company 
cuts  rates  to  injure  another.  Under  the  law,  the 
charter  of  the  company  that  puts  down  rates  for  this 


purpose  is  subject  to  forfeiture."  Mr.  Cooper  says 
he  expects  that  under  this  law  a  good  many  charters 
of  Indiana  companies  will  be  forfeited,  unless  they 
change  their  method  of  doing  business. 

Charles  R.  Stephenson  of  Rochester,  and  others 
of  Wabash,  have  obtained  control  of  the  independent 
telephone  line  connecting  the  Indiana  oil  fields  with 
Momence  and  Kankakee,  Illinois,  purchasing  it  from 
the  Standard  Oil  company.  Mr.  Stephenson  has  en- 
tered into  a  contract  with  the  Home  Telephone  com- 
pany of  Wabash  for  the  building  of  a  line  from 
iioan  to  Rochester,  where  it  will  be  connected  with 
the  Kankakee  line,  giving  it  a  through  Independent 
line  from  Wabash  to  Chicago. 

The  United  Telephone  company  has  bought  the 
copper  wire  for  its  extension  from  Huntington  to 
Wabash,  18  miles,  and  President  Blont  of  the  Home 
company  at  Wabash  has  closed  a  contract  with  Ihe 
New  Telephone  company  of  Indianapolis  for  a  new 
copper-metallic  circuit  from  Wabash  to  Marion.  This 
will  make  the  third  line  of  the  company  between  Wa- 
bash and  Indianapolis,  the  two  lines  now  in  service 
being  overcrowded.  The  new  wires  are  to  be  de- 
voted to  the  Indianapolis  business  exclusively. 

The  officials  and  representatives  of  20  Indiana  In- 
dependent telephone  companies  met  at  the  Grand  Ho- 
tel, Indianapolis,  on  March  28th,  to  take  action 
against  the  appointment  and  confirmation  of  F.  I. 
Allen  as  commissioner  of  patents,  and  sent  a  tele- 
gram to  President  McKinley,  requesting  a  hearing  on 
the  appointment  and  assuring  the  president  that  the 
Independent  m.en  believed  that  if  he  had  had  the  in- 
formation they  possess  he  would  not  have  made  the 
appointment.  Mr.  Allen  is  objectionable  on  the  al- 
legation that  he  is  identified  with  the  Bell  telephone 
interests.  The  Independent  men  will  fight  his  con- 
firmation in  the  Senate  if  the  appointment  is  not 
withdrawn.  F. 


NEW  COMPANIES. 


The  Gladbrook  Telephone  company  of  Tama 
County,  Iowa,  has  been  chartered,  with  $-10,000  capi- 
tal, by  S.  B.  Montgomery,  J.  A.  Davis,  Aldine  R. 
Kroh   and   F.   W.    Browne. 

The  Callaway  Telephone  company  of  Callaway, 
Neb.,  has  been  incorporated  by  H.  H.  Andrews. 
A.  L.  Mathews,  W.  E.  Shupp,  J.  D.  Wieland  and 
John  Moran.     The  capital  stock  is  $8,000. 

The  Iowa,  Minnesota  and  South  Dakota  Telephone 
company  of  Sioux  Falls,  S.  D.,  has  been  incorporated, 
with  a  capital  stock  of  $100,000,  by  T.  A.  Way,  T.  A. 
Potter,  E.  P.  Healy,  B.  C.  Way,  J.  Kirby  and  J.  E. 
McMahon. 


MANUFACTURERS     AND    DEALERS. 

The  Williams  Electric  company  of  Cleveland  has 
remodeled  its  entire  output,  making  the  different 
improvements  that  the  last  year's  experience  with 
the  product  has  suggested.  T'he  company  lias  also 
produced  an  entirely  new  high-power,  long-distance 
undgmg  telephone,  which  it  asserts  to  be  over  twice 
as  powerful  as  anything  in  the  geneiator  line  ever 
placed  in  a  telephone  box. 

Independent  telephone-exchange  managers  will  be 
interested  to  learn  that  the  Co-operative  Telephone 
Construction  company,  Chicago,  has  been  organized 
to  do  all  kinds  of  cable  work  for  telephone  and  elec- 
tric-light companies.  The  Co-operative  company 
states  that  it  is  in  a  position  to  install  underground 
and  aerial  cables  for  companies  in  any  part  of  the 
country.  It  is  asserted  that  the  company  has  asso- 
ciated with  it  some  of  the  best  cable  splicers  and 
cablemen  in  the  country. 

The  Chicago  House  Wrecking  company  announces 
that,  by  special  arrangement  with  various  telephone 
companies,  it  has  come  into  possession  of  a  large 
quantity  of  overhauled  telephones  of  standard  make. 
While  these  telephone  have  seen  more  or  less  serv- 
ice, the  company  asserts  that  they  are  in  first-class 
condition,  having  been  thoroughly  tested.  The  com- 
pany can  furnish  a  large  number  of  these  telephones, 
complete  with  batteries,  magnetos,  receivers  and  bat- 
tery boxes,  at  attractive  prices,  and  will  be  pleased 
to  send  further  particulars  to  all  interested. 

Among  the  orders  filled  by  the  American  Electric 
I'elephone  company  recently  are  those  for  switch- 
boards at  Nelsonville,  Ohio,  200  drops;  Hart- 
ford City,  Ind.,  400  drops;  Montpelier,  Ohio,  200 
drops ;  Manning,  iowa,  100  drops ;  Nicholasville,  Ky.. 
300  drops;  Tinipson,  Texas,  150  drops;  Logan,  Iowa, 
200  drops,  and  Bluffton,  Ind.,  300  drops.  In  addition 
to  these,  important  installations  for  both  central-en- 
ergy and  express-type  switchboards  have  been  con- 
tracted for.  The  company  reports  that  it  has  ex- 
perienced a  large  increase  in  business  since  the 
Berliner  decision. 

The  Eureka  Electric  company  of  Chicago  states 
that  its  offices  will  be  moved  to  the  new  Eureka 
electric  building,  143-145  South  Clinton  street,  Chi- 
cago, within  a  few  days,  when  the  company  will  be 
pleased  to  receive  its  old  friends  and  many  new  ones. 
The  company  claims  to  be  the  only  telephone  manu- 
facturing company  operating  its  entire  plant  under 
its  own  roof.  The  company  manufactures  all  of  ils 
parts  from  raw  material  and  has  a  fine  light  and 
power  plant  of  its  own  in  its  own  building,  allowing 
it  to  work  overtime,  whenever  necessary,  without 
taking  power  or  light  from  any  outside  source. 
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Room    for   Improvemant  in  Telephone- 
exchange  Management. 
By  K.  M.  Lockwood. 

The  principal  aim  which  has  been  kept  almost 
constantly  in  view  by  telephone  exchanges  from  their 
very  inception  has  been  the  shortening,  by  variotis 
means,  ot  the  time  required  to  make  connections. 
To  this  end  new  and  increasingly  expensive  switch- 
boards have  displaced  old  ones;  subscribers'  instru- 
ments have  been  simplified  and  perfected,  until  they 
almost  work  themselves;  new  and  exceedingly  rapid 
methods  of  handling  calls  have  been  devised  and  put 
into  operation,  until  at  last  it  seems  an  impossibility 
for  either  inventive  genius  or  money  to  do  more. 
Vet  in  spite  of  all  the  great  advances  which  have 
been  made,  the  feeling  of  a  great  many  subscribers 
toward  the  exchange  is  markedly  hostile,  and  may 
be  expected  to  continue  so,  both  with  Bell  and  Inde- 
pendents, until  the  demands  of  subscribers'  nature 
are  more  tactfully  met.  The  telephone  people  take 
It  as  a  matter  of  course  that  the  subscribers  realize,  or 
ought  to,  the  efforts  that  have  been  made,  and  are 
continually  being  made,  to  give  the  very  best  service 
attainable.  The  subscriber,  usually  wrapped  up  in 
his  business,  does  not  comprehend  at  all  those  difh- 
culties  which  are  peculiar  to  telephone  work.  He 
has  heard  something  about  what  the  telephone  experts 
have  done  for  him,  but,  after  all,  the  judgment  that 
he  forms  is  due  partly  to  results  as  he  sees  them 
in  practice  and  partly  to  his  feelings.  He  has  been 
led  to  believe  that  to  communicate  with  anyone 
over  the  telephone  is  a  question  of  only  a  few  sec- 
onds, but  whenever,  for  any  reason,  this  tails  to 
come  true,  he  never  seeks  the  true  reason,  but,  giving 
way  to  his  hostile  feelings,  puts  the  blame  entirely 
on  the  service.  The  people  at  the  "Central,  in  their 
enthusiastic  pursuit  of  rapid  and  efficient  service, 
seem  to  have  forgotten  or  neglected  one  very  im- 
portant point— that  to  reach  the  very  summit  of 
success  they  must  have  the  good  will  of  their  sub- 
scribers. It  is  true  that  they  have  assumed  that 
through  quick  and  efficient  service  this  result  will 
be  attained.  In  this  they  have  been  in  error,  for 
while  it  is  a  necessary  step,  it  is  not  all.  T  he  good 
will  of  the  public  must  be  sought  directly  along  the 
lines  of  every-day  human  nature,  with  all  its  faults, 
peculiarities,  biases  and  idiosyncrasies ;  and  the  sys- 
tem, wherever  possible,  should  be  modified  to  suit. 

ihe  writer  has  had  occasion  many  times  during 
the  last  year  to  call  up  a  certain  subscriber  con- 
nected with  the  "Ashland"  office  in  Chicago,  but 
once  in  four  times  on  the  average  he  has  been  con- 
nected with  "Harrison."  This  is  an  annoyance,  and 
were  he  not  familiar  with  telephone  technique  he 
would  probably  lose  his  temper  and  wonder  angrily 
why  those  operators  are  not  more  careful  and  at- 
tentive to  their  duties.  He  realizes,  however,  that 
those  who  listen  at  the  telephone  depend  to  some 
extent  on  context,  since  the  instrument  is  slightly 
poor  in  enunciative  power.  This  is  proved  by  the 
method  of  calling  numbers  in  all  large  exchanges 
where  wires  are  cabled  and  condensers  are  used. 
For  instance,  instead  of  "Twelve  hundred  and  twenty- 
seven,"  we  say  "One,  double  two,  seven,"  and  even 
then  we  must  speak  very  distinctly. 

Now  in  the  words  "Ashland"  and  "Harrison"  there 
seems  at  first  sight  to  be  no  conflict;  but  on  close 
examination  it  will  be  found  that  both  words  take 
the  same  time  to  pronounce,  and  that  the  accent  in 
both  cases  is  the  same  vowel  sound  and  on  the  same 
syllable — the  first  one.  If  the  "Harrison"  station 
had  been  called  "Van  Buren"  there  would  be  no  pos- 
.sibility  of  error,  and  as  a  result  considerable  bad 
feeling  on  the  part  of  the  subscriber  would  be 
avoided — certainly  a  desirable  result  to  reach.  As 
a  matter  of  fact  and  of  prudence,  the  names  of  no 
two  stations  in  the  same  system  should  be  of  the 
same  length,  with  similarly  accented  syllables. 

Another  annoyance  to  subscribers  is  the  use  of 
the  words,  "The  line  is  busy,"  or,  what  is  far  worse, 
that  series  of  buzzing  noises  known  as  the  "busy 
signal."  The  latter,  especially,  to  many  men  is  akin 
to  an  insult  to  their  dignity  and  position.  They  are 
not  accustomed  to  being  addressed  in  this  sort  of 
way.  They  look  upon  the  telephone  somewhat  as 
they  do  upon  their  employes;  in  fact,  they  pay  for 
the  services  of  both.  Suppose  that  an  employe  should 
notify  his  employer  by  a  buzzing  signal  that  he  is 
busy;  what  would  be  the  result?  Of  course,  the 
subscriber  ought  to  recognize  this  signal  as  a  device 
tending  to  rapid  service;  but,  as  a  matter  of  fact, 
being  but  a  human  being,  he  cannot  help  feeling 
that  he  has  not  been  shown  the  proper  consideration, 
no  matter  what  may  apply  to  other  people.  Even 
when  the  operator  uses  the  stock  phrase,  "The  line 
is  busy ;  please  call  again,"  matters  are  not  much 
more  satisfactory.  The  writer  has  seen  a  subscriber, 
after  being  told  this  a  second  time — something  which 
often  happens — begin  to  rave:  "I  don't  believe  that 
line  is  busy  at  all;  it's  a  lie;  the  operator  over  there 
doesn't  attend  to  her  business ;  that's  what's  the  mat- 
ter," or,  "Their  instruments  are  out  of  order  and 
they  ought  to  fix  them,"  or,  "That  girl  has  forgotten 
to  disconnect  the  previous  call,"  and  then,  feeding 
on  his  own  anger,  he  continues,  "What  in  the  blank- 
ety-blank-blank  do  they  mean,  anyhow?  Here  they 
lake  my  good  money  for  something  that  isn't  worth 
a  continental  blank." 

Now  let  us  suppose  that  the  operator  uses  the 
following  phrase:  "The  party  you  want  is  talking 
to  someone  else."  Here  we  have  a  reply  which 
really  means  the  same  thing  as  "The  line  is  busy," 
but  which  diverts  the  caller's  mind  from  the  service 


of  ilie  exchange  to  the  particular  subscriber  with 
whom  he  wishes  to  talk.  He  will  still  fume,  but 
not  against  the  exchange.  This  will  be  doubly  the 
case  if  the  operator  on  the  second  call  will  make 
the  remark,  "Your  party  is  still  talking  to  someone 
else. "  This  cannot  always  be  done,  it  is  true,  but 
sometimes  the  operator  remembers  and  recognizes  the 
voice  of  the  caller,  and  here  it  would  apply.  Na_t- 
urally,  in  a  large  exchange,  the  amount  of  work 
at  certain  times  is  so  great  that  a  busy  signal  must 
be  employed,  but  still  there  are  other  portions  of  the 
day  where  this  is  not  the  case,  and  at  this  time  some 
courteous  remark  similar  to  that  given  should  be 
used,  simply  as  a  matter  of  good  policy. 

It  is  customary  in  most,  if  not  all,  exchanges  for  the 
operators  to  repeat  the  call — a  very  good  plan,  the- 
cictically,  but,  as  carried  out  in  practice,  extremely 
unsatisfactory.  The  idea  is  to  check  up  the  numbers 
given,  so  the  subscribers  may  make  a  correction  if 
the  operator  has  not  fully  understood.  In  actual 
practice,  however,  the  girls  are  so  dominated  by 
the  fetich  of  speed  that  it  open  happens  that  they 
cut  oiif  their  talking  circuit  too  soon.  For  instance, 
the  call  may  be  "Double  four,  eight,  five,"  but  the 
operator  in  repeating  it  will  cut  off  the  last  "five," 
so  that  the  subscriber  hears  "Double  four,  eight ;" 
then,  thinking  that  there  is  a  mistake,  he  grows 
excited,  and  calls  up  the  exchange  to  make  the  nec- 
essary correction,  thereby  causing  the  operator  to 
lose  more  seconds  than  would  have  been  the  case 
had  she  not  been  so  hasty  in  the  first  place,  not 
to  speak  of  the  subscriber's  ruffled  temper,  due  some- 
times to  the  girl's  veiled  but  pert  remark  that  she 
"got  it  right  in  the  first  place."  If  this  system  of 
repeating  calls  is  to  be  followed  at  all,  the  switches 
should    not    be    thrown    too    soon. 

In  a  central-battery  system,  which  we  all  know 
is  absolutely  necessary  for  rapid  work  in  a  large 
city,  very  often  the  snaps  and  cracks  emitted  by  the 
receiver  when  the  table  switches  are  worked  are 
extremely  annoying  and  sometimes  so  loud  and 
sharp  as  to  make  the  ears  ring  for  a  time  worse 
than  a  dose  of  quinine.  Is  it  therefore  to  be  won- 
dered that  in  the  ideas  of  some  the  ear  is  sometimes 
injured,  and  that  the  sufferer  will  remark:  "I  won- 
der what  devilish  device  those  telephone  people  will 
next  impose  upon  a  long-suffering  community"? 
And  yet,  it  should  not  be  at  all  a  difficulty  to  modify 
the  apparatus  in  some  way,  so  that  the  battery  will 
be  cut  on  slowly  with  a  dull,  prolonged  note,  instead 
of  a  rapid,  sharp  one.  Not  only  out  of  consideration 
for  the  subscribers'  tempers  should  this  be  done,  but 
as  a  matter  of  business  policy. 

Under  present  conditions,  when  something  goes 
wrong,  and  the  subscriber  wishes  to  make  a  com- 
plaint or  report  to  the  company,  he,  very  naturally, 
calls  up  and  begins  to  tell  it  to  the  operator,  who, 
as  soon  as  she  recognizes  the  nature  of  what  he  is 
saying,  will  interrupt  his  story  with  the  statement 
that  she  will  connect  him  with  the  chief  operator. 
Accordingly,  he,  in  a  moment,  hears  another  woman's 
voice  asking  what  he  wants,  and  to  her  he  will  begin 
to  tell  his  story  again,  only  to  be  once  more  inter- 
rupted with  the  statement  that  she  will  connect  him 
with  the  manager,  or  the  wire  chief,  or  someone 
else,  as  the  case  may  be.  By  this  time  he  is  angry. 
He  has  started  to  tell  his  story  a  number  of  times, 
but  each  time  was  interrupted.  As  a  business  man 
he  is  not  accustomed  to  this  sort  of  thing,  and  feels 
that  the  exchange  is  lacking  in  respect.  Naturally,  if 
he  does  not  already  possess  a  feeling  of  ill  will,  he 
soon  gains  it.  Of  course,  he  ought  to  know  better, 
but,  as  a  matter  of  fact,  he  does  not;  hence,  for  the 
best  interests  of  the  exchange,  he  should,  to  some 
extent,  at  least,  be  accepted  as  he  really  is.  Let  us 
suppose,  in  a  case  of  this  kind,  that  as  soon  as  the 
operator  recognizes  that  the  subscriber  is  making 
a  complaint,  report,  or  seeking  information,  she 
connect  him  at  once,  without  comment  of  any  kind, 
with  a  special  employe,  to  be  known  as  the  "super- 
intendent"— a  man,  not  a  woman,  preferably  with 
a  masculine,  not  boyish,  voice,  no  matter  what  his 
age — who  will  say  to  the  subscriber :  "This  is  the 
superintendent."  In  fact,  there  might  be  several  of 
these  "superintendents."  Now  the  subscriber,  in- 
stead of  having  his  story  cut  off  by  one  girl,  only  to 
have  to  tell  it  to  another,  finds  himself  assumedly 
in  communication  with  real  headquarters,  and  is  grat- 
ified accordingly.  In  his  daily  life,  whenever  he  goes 
to  the  headquarters  of  any  business,  he  always  meets 
a  man,  and  when  the  telephone  company  turns  him 
over  to  a  woman  head  operator  he  may  not  stop  to 
formulate  his  ideas,  but  he  is  not  satisfied.  He  feels 
that  he  has  only  made  an  intermediate  step,  which 
naturally  is  a  waste  of  time,  and  consequently  an- 
noying. He  will  be  especially  impressed  with  the 
word  "superintendent,"  since  in  every-day  life  that 
should  be  the  title  to  apply  in  cases  of  this  kind. 
Man  is  a  slave  to  custom,  and  a  telephone  exchange 
should   recognize  and  accept   the   fact. 

Now,  when  the  subscriber  is  in  communication 
with  the  "superintendent,"  he  should  not  be  turned 
over  to  anybody  else.  This  official  should  listen  to 
his  entire  story,  make  the'  necessary  notes,  give 
proper  assurances  pleasantly,  and  then  investigate. 
Should  it  be  necessary  later  for  any  of  the  employes 
to  call  up  the  subscriber,  either  for  further  informa- 
tion or  report,  they  must  not  only  be  courteous,  but 
must  also  be  full  in  their  explanations  (not  verbose), 
and  preface  what  they  say  by  some  remarks  such  as 
follows :  "The  complaint  recently  made  by  you  has 
been  turned  over  to  me  by  the  wire  chief  [for  in- 
stance!, since  it  properly  comes  under  my  charge." 

It   may  seem  strange  to  have  the  table  operator 


connect  the  subscriber  in  the  above  case  with  the 
'superintendent"  without  remark,  but,  on  second 
thought  it  ought  to  be  seen  that  interruptions  are 
to  be  avoided  wherever  possible.  The  average  man 
may  not  like  to  repeat  his  complaint,  but  it  is  far 
more  satisfactory  to  do  this  than  it  is  to  be  inter- 
rupted. In  actual  life  common  politeness  requires 
that  a  speaker  should  not  usually  be  interrupted  in 
what  he  is  saying. 

Another  cause  of  bad  feeling,  or,  at  least,  annoy- 
ance, on  the  part  of  the  subscriber  toward  the  ex- 
change, is  the  method  used  to  make  connections 
through  branch  offices.  To  do  this  necessarily  takes 
a  trifle  more  time  than  is  the  case  where  both  parties 
are  in  the  same  office;  but  the  subscriber,  wrapped 
up  in  his  own  affairs,  knows  and  cares  nothing  for 
this  point.  He  notice's  the  delay  (which,  indeed,  is 
very  small)  ;  often  he  hears  one  operator  giving  the 
order  or. otherwise  discussing  the  matter  with  the 
other,  and  as  a  result  will  jump  to  the  conclusion 
at  times  that  he  has  been  given  the  wrong  number, 
with  consequent  annoyance.  Let  the  detailed  method 
be  improved  about  as  follows:  Suppose,  for  instance, 
that  the  subscriber  calls  for  "North,  double  one, 
naught,  three."  As  soon  as  the  operator  hears  the 
word  "North,"  she,  without  saying  a  word,  plugs 
the  line  immediately  to  the  North  station.  This  will 
give  the  operator  at  the  latter  point,  for  the  time 
being,  an  additional  subscriber,  whom  she  will  treat 
exactly  as  one  of  her  own,  and  whom  she  will  an- 
swer with  these  words :  "This  is  North  station : 
what  number,  please?"  The  subscriber,  realizing  that 
he  is  half  way  to  his  destination,  is  gratified,  and 
feels  that  progress  has  been  made.  Next,  the  op- 
erator in  calling  up  the  subscriber  wanted,  should, 
in  some  way,  through  the  table  mechanism,  shunt  a 
small  portion  of  the  magneto  current  over  the  line 
of  the  caller,  so  that  this  latter  may  know  from 
his  own  sense  of  hearing  that  the  operator  is  doing 
her  duty.  Now,  if  the  person  called  fails  to  answer, 
the  caller  will  have  no  feeling  of  ill  will  toward 
the  exchange.  He  has  communicated  definitely  with 
the  branch  office ;  he  has  heard  the  person  called 
without  any  response,  and  finally,  when  the  operator 
notifies  him  that  "The  party  you  wish  will  not  an- 
swer." he  knows  it  is  true,  and,  if  he  fumes  at  all,  it 
will  be  at  the  other  subscriber,  who  clearly  is  to 
blame.  Meantime  the  operators  at  the  central  ex- 
change, where  time  is  of  the  greatest  value,  gain 
many  precious  seconds. 

One  more  point.  Night  service  in  most  exchanges 
is  poor,  at  least  irregular.  The  force,  of  course,  is 
cut  down,  but  is  always  too  small  for  first-class  serv- 
ice. Very  little  provision  ever  seems  to  be  made  for 
night  rushes.  As  a  matter  of  both  policy  and  fact, 
the  number  of  operators  on  service  during  the  even- 
ing should  not  simply  be  that  which  from  a  scrutiny 
of  the  number  of  night  calls  seems  to  be  enough, 
but  twice  or  three  times  this  number,  so  that  when 
the  rush  comes,  the  operators  can  handle  it  properly, 
even  though  they  have  an  easy  time  during  part  of 
the  hours.  Furthermore,  night  supervision  should 
be  just  as  thorough  as  day.  That  this  is  not  the 
case  is  certain,  since,  while  we  can  never  say  that 
the  employes  are  ever  really  discourteous,  still  there 
does  seem  to  be  a  slight  tendency  to  veiled  insolence 
and  pertness  of  reply  during  the  evening  hours. 
Probably  there  is  provocation  for  it,  but,  as  a  matter 
of  business  policy,  supervision  should  be  as  thorough 
during  the  night  as  in  the  daytime. 

The  writer,  in  making  the  above  statements,  is 
not  presenting  any  particular  system,  but  is  trying  to 
show  by  some  concrete  examples  how  telephone  ex- 
changes have  so  far  omitted  one  very  great  essential 
for  the  highest  extension  of  their  line  of  work. 
They  have  not  properly  taken  into  consideration 
human  nature  as  applying  to  their  subscribers,  and 
as  a  result  have  not  secured  their  good  will  and  good 
opinion,  something  that  they  could  readily  get  if 
they  should  seek  it  directly,  instead  of  assuming  that 
quick  and  efficient  service,  as  they  autocratically  and 
arbitrarily  arrange  for  it,  covers  the  case.  This  is 
where  there   is  room   for  improvement. 


Another  London-Yerkes  Story. 

[From  the  New  York  Sun.] 

London,  March  28. — It  was  learned  to-day  that 
Charles  T.  Yerkes  hap  obtained  control  of  enough 
of  the  stock  of  the  Metropolitan  and  District  under- 
ground railway  to  prevent  the  installation  of  the 
Ganz  high-voltage,  alt«rnating-current  system.  Mr. 
Yerkes  arrived  in  London  after  the  directors  had 
adopted  the  Ganz  system,  subject  to  the  approval  of 
the  Board  of  Trade.  The  representatives  appointed 
to  interview  the  Board  of  Trade  were  interdicted 
by  the  influence  of  Mr.  Yerkes.  The  matter  is  now 
in  statu  quo.  The  experts  appointed  by  the  London 
directors  having  pronounced  in  favor  of  the  Ganz 
system,  the  matter  will  now  be  taken  out  of  their 
hands,  and  the  subject  will  become  a  question  of 
financial  negotiations  between  Mr.  Yerkes  and  the 
London  board.  There  is  little  doubt  that  Mr,  Yerkes 
will  succeed,  his  object  being  to  establish  a  uniform 
American  continuous-current  system  on  the  Metro- 
politan line  in  connection  with  London's  "tuppenny 
tubes."  Mr.  Y'erkes  and  the  London  directors  are 
now  working  for  a  compromise,  which,  it  is  antici- 
pated, will  amicably  result  from  the  daily  confer- 
ences which  are  now  being  held. 


The  Astoria  Electric  company  of  Astoria,  Ore., 
has  been  incorporated,  with  a  capital  stock  of  $300,- 
000,  by  S.  S.  Gordon,  F.  R.  Stokes  and  C.  H.  Page. 
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Training  of  Electrical  Engineers. 

[^Continued  frojn  ^a^e  ^^9.] 
of  tlieir  self-inductances,  using  an  alternating  cur- 
rent of  known  frequency,  and  the  comparison  with 
their  mathematically  determined  coefficients.  He 
should  also  be  able  to  make  by  the  use  of  ammeters 
and  ballistic  galvanometers  the  direct  measurement 
of  mutual  inductances,  and  to  compare  self-induct- 
ance and  mutual  inductance  with  capacity.  He 
should  then  extend  his  measurements  to  circuits 
with  iron  cores.  Carefully  wound  long  and  short 
solenoids  having  known  constants,  condensers  of 
known  capacity,  bridges,  alternating-current  amme- 
ters and  voltmeters,  the  ballistic  galvanometer  and 
secohmmeter  are  the  instruments  he  will  employ  most 
at  this  stage. 

The  student  should  then  pass  on  to  the  study  of 
the  alternator  and  to  single-phase  currents.  The 
wattmeter  and  the  alternating-current  curve  tracer 
must  be  put  in  his  hands,  and  the  relations  of  the 
current  and  pressure  waves  in  circuit  must  be 
studied  from  the  curves,  as  well  as  from  measure- 
ments of  the  true  and  apparent  energy  in  the  cir- 
cuit?. This  study  is  finally  applied  to  transformers 
of  various  types  of  construction.  For  the  study  of 
polyphase  currents  it  would  seem  best  to  have  in  the 
laboratory  a  rotary  converter,  so  that  currents  of 
variable  frequency  may  be  obtained.  Induction 
motors  of  representative  types  of  construction 
ought  also  to  be  available.  A  large  part  of  the  work 
here  specified  on  alternating-current  machinery 
must,  ho^vever,  be  relegated  to  the  next  division  of 
the  laboratory  work  of  his  final  year,  when  he  will 
have  more  time  for  uninterrupted  experimental  work, 
and  be  left  more  to  his  own  initiative.  The  great 
matter  is  to  instill  habits  of  personal  investigation 
and  critical  study  into  the  mind  of  the  young  engi- 
neer, so  that  his  college  course  may  form  really  a 
srradtiated  introduction  to  the  work  of  his  whole 
li;e- 

I'his  last  portion  of  his  laboratory  time  should  be 
devoted  by  our  embrj-o  electrical  engineer  to  what 
is,  in  America,  called  "thesis"  work.  This  is  of  the 
nature  of  an  experimental  research,  carried  out 
either  by  the  student  himself  or  by  a  small  group 
of  students  of  which  he  is  one.  Very  much  valuable 
information  has  been  obtained  in  American  colleges 
in  this  way  regarding  the  various  types  of  new 
apparatus  continually  coming  out,  and  it  is  found 
that  the  students  learn,  in  the  course  of  such  work, 
to  assume  responsibility  by  being  in  a  large  measure 
left  to  their  resources.  Such  investigation  usually 
requires  either  special  apparatus  or  the  loan  of  new 
types  of  machinery ;  but  good  work  may  also  be 
gotten  by  making  progressive  tests  of  an  operating 
plant,  either  in  the  college  or  elsewhere.  The  in- 
terest and  even  enthusiasm  with  which  this  part  of 
the  work  is  taken  up  and  carried  on  by  the  students 
is  very  striking  and  encouraging,  and  was  such  as 
to  lead  the  writer  to  adopt  the  ''thesis"  system  in  his 
late  laboratories  at  McGill  College,  Montreal,  al- 
though quite  contrary  to  his  preconceived  prejudices 
against  the  utility  of  allowing  undergraduates  to 
undertake  research  work.  With  regard  to  the  one 
day  per  week  of  the  student's  last  year  which  was 
told  off  for  w'ork  in  the  electrical  drawing  office, 
my  friend.  Professor  R.  B.  Owens  of  McGill  Col- 
lege, has  found  it  an  excellent  plan  to  take  up  the 
design  of  a  complete  line  of  machines  to  meet  given 
commercial  conditions.  Each  student  takes  one,  and 
the  advantage  of  having  all  the  students  in  the  class 
working  on  machines  of  the  same  type,  but  of  dif- 
ferent dimensions,  is  that  by  comparing  notes  they 
are  able  to  see  clearly  the  change  necessitated  in  the 
dimensions,  as  the  output  or  conditions  of  running 
vary. 

A  set  of  both  direct  and  of  alternating-current 
machines  should  always  be  taken  up.  A  good  plan 
is  then  to  submit  the  data  compiled  and  the  draw- 
ings prepared  to  the  criticism  of  someone  whose  busi- 
ness it  is  to  design  machines  for  the  maintenance 
of  a  reputation  and  the  earning  of  an  income  on 
money  invested  in  the  manufacture  of  electrical  ma- 
chinery. In  this  way  the  attempt  may  be  made  to 
impart  to  the  student  information  possessing  a  real 
market  value  without  sacrificing  the  study  of  broad 
principles  to  unnecessary  detail. 

An  important  expedient  for  bringing  the  electrical 
engineering  college  into  close  contact  with  the  ever- 
varying,  practical  development  of  the  subject  is  to 
obtain  the  services  of  specialists  in  the  several  fields 
of  current  work,  in  giving  courses  of  lectures  on 
the  status  and  probable  development  of  their  special 
line  of  activity.  Courses  of  from  six  to  10  lectures 
each,  upon  which  the  student  should  be  examined, 
as  upon  work  given  by  the  ordinary  instructors,  are 
best  adapted  for  dealing  with  such  special  topics. 
One  or  two  lectures  bj'  a  distinguished  engineer,  al- 
though interesting,  do  not  meet  the  requirements. 

Another  most  important  study  which  ought  to  be 
mentioned  in  this  connection  is  what  is  called  by 
the  Germans  "^Virthschaftlichkeit,"  and  which  may, 
perhaps,  be  rendered  the  "economics  of  engineering 
design."  Its  object  may  be  most  easily  explained 
by  taking  an  example  from  the  work  of  an  American 
college,  which  is  due  to  my  friend.  Professor  Owens. 
It  was  required  of  every  electrical  engineering  stu- 
dent in  this  college  that,  toward  the  end  of  his 
course,  he  should  figure  out  the  design  of  either  a 
lighting  or  street-railway  plant.  A  number  of  scale 
drawings  of  towns  of  various  sizes  were  available, 
and  from  known  or  assumed  conditions  the  position 
of  the  station  was  assigned.  Then,  in  the  case  of  a 
lighting  plant,  the  locations   of  the   individual  cus- 


tomers were  taken  as  given,  with  particular  load 
diagrams  for  each.  From  these  isolated  diagrams 
the  nature  of  the  station  was  determined,  and  the 
machinery  and  circuits  laid  out.  All  the  circuits 
were  calculated  and  were  shown  on  the  map,  to- 
gether with  poles  and  the  more  important  acces- 
sories. Outline  plans  for  standard  machines  were 
readily  obtainable,  and  the  station  was  arranged 
by  their  aid.  Full  specifications  for  the  plant  were 
then  drawn,  definite  as  regarded  the  results  to  be 
obtained,  but  impartial  as  regarded  different  types 
of  plant.  Lastly,  a  bill  of  material  was  made  out 
and  the  costs  estimated  for  some  one  type  of  standard 
machinery,  using  price-lists  and  allowing  for  labor, 
and  the  expense  of  operation  and  maintenance,  to- 
gether with  the  income  necessary  to  render  the  in- 
stallation a  paying  investment,  was  determined. 
Such  plans  and  estimates  were  then  checked  by  a 
constructing  engineer,  whose  business  it  was  to  be 
in  touch  with  such  matters. 

This  department  of  study,  which  really  consti- 
tutes the  daily  duty  of  the  designing  engineer,  has 
been  to  my  knowledge  almost  wholly  neglected  in 
all  save  one  or  two  German  and  American  colleges. 
Such  a  worked-out  example  as  the  above  places  in 
due  perspective  the  relative  value  of  the  various 
portions  of  the  pupil's  whole  curriculum.  Hitherto 
we  have  mostly  been  content  to  discuss  with  all 
elaboration  the  design  of  our  machines  in  regard 
to  their  general  convenience  and  adaptation  to  their 
purposes,  keeping  in  view  simplicity  and  safety  of 
operation,  easiness  of  adjustment  and  facility  of  re- 
pair ;  we  have  also  exliaustively  treated  the  ele- 
ments of  strength  and  rigidity,  and  the  balancing 
of  the  rotating  or  other  moving  parts ;  in  some  in- 
stances the  ideas  of  harmony  of  proportion  and  of 
elegance  of  detail  have  even  been  entered  into,  but 
verj'  seldom  have  the  really  vital  questions  of  cost 
of  construction  and  total  cost  of  production  of  dif- 
ferent designs,  in  relation  to  the  respective  expenses 
of  their  maintenance  for  operation  and  for  repairs, 
and  of  their  durability,  been  duly  approached  in 
the  professional  college  or  school.  Yet  these  are 
the  governing  factors  in  the  everyday  settlement  of 
eneineering  problems ! 

The  course  of  training  for  an  electrical  engineer 
which  has  been  somewhat  hurriedly,  and,  I  fear,  in- 
completely, sketched  in  the  above  remarks  never- 
theless outlines  the  curriculum  which  a  not  incon- 
siderable experience  in  such  matters  leads  me  to 
recommend  as  being  best  adapted — not  in  any  sense 
to  produce  a  complete  electrical  engineer — but  to 
impart  to  a  youth  of  moderate  ability  and  unflagging 
devotion  the  capacity  to  follow  with  success  that 
arduous  calling.  It  must  be  recollected  that  the 
British  engineer  of  the  new  century  \vill  need  not 
only  to  know  and  to  be  able  to  use  that  which  has 
been  perfected  by  his  predecessors,  but  to  be  con- 
tinually experimenting  and  improving  upon  what 
already  exists,  to  be  devising  new  lines  of  activitv 
and  to  be  discovering  fresh  fields  of  operation,  if 
we  are  to  maintain  not  merely  our  industrial  su- 
premacy, but  even  our  national  independence,  in 
the  tremendous  strusgle  for  commercial  existence 
which  is  now  imoending. 

In  conclusion,  I  would  press  upon  the  members  of 
this  Institution  the  strong  conviction  I  hold  of  the 
expediency,  from  the  point  of  view  just  referred  to, 
of  at  once  establishing  some  arrangement  whereby 
the  more  eminent  young  employes  of  our  manufac- 
turing houses  may  be  enabled  and  encouraged  to 
return,  for  periods  of  months  at  a  time,  to  the  lab- 
oratories of  their  schools  or  colleges,  for  the  pur- 
nose  of  spending  their  whole  energies  in  the  prosecu- 
tion of  industrial  research  for  the  benefit  ofthefirnis 
employing  them.  This  system  is  already  partly  in 
vogue  in"  Germany  and  America,  and  has  produced 
most  gratifying  results.  But  this  and  all  the  other 
questions  in  regard  to  the  proper  education  of  our 
voung  engineers  is  entirely  in  the  hands  of  their 
future  employers.  If  the  leaders  of  British  industrv 
do  not  realize  the  national  significance  of  such 
hiffher  scientific  training  as  is  here  proposed._  it 
is  futile  for  the  heads  of  our  colleges  and  technical 
schools  to  seek  to  thrust  forward  their  projects  in 
their  despite. 

Surveying  for  British  Pacific  Cable. 

A  disoatch  from  Victoria.  B.  C.  dated  March  .-^oth, 
states  that  the  first  oractical  steps  toward  lavin?  an 
-ill-British  Pacific  cable  to  connect  Canada  with  New 
7i=aland  and  Australian  colonies  have  been  taken. 
The  steamer  Quadra  has  been  sent  out  to  make  a 
survey  of  a  portion  of  the  coast  of  Vaiicouver  Island, 
"and  to-morrow  or  next  day  she  will  be  back  in 
port  from  having  comoleted  the  work."  She  has  a 
small  party  aboard,  including  Peake.  engineer  for 
the  Pacific  cable,  who  arrived  from  the  old  coutitrv 
earlv  in  the  week,  after  havins?  spent  some  time 
at  Ottawa.  The  coast  for  a  distance  of  over  70 
miles  from  Jordan  River  to  Barclav  Sound  is  to 
be  explored  and  a  site  for  the  cable  station  to  be 
selected,  it  is  understood,  on  completion  of  the  work. 
At  the  mouth  of  Jordan  River  is  Sandy  Beach, 
which  extends  out  into  the  straits  for  some  distance 
and  which,  in  the  opinion  of  many,  would  make  an 
•deal  landing  .eround  for  the  cable.  The  contract  for 
laying  the  cable,  involving  an  expenditure  of  fT.795.- 
000.  calls  for  its  completion  next  year. 


COMMUNICATIONS. 


Automatic  Exchanges  Defended. 

To  the  Editor  of  the  Western  Electrician : 

We  beg  to  criticize  your  short  editorial  of  March 
2.3d,  referring  to  the  "hello  girl"  being  superseded 
and  to  the  inference  that  the  automatic  exchange  is  in 
use   only  in  small   cities. 

The  city  of  New  Bedford  has  a  population  of  65,- 
000,  and  the  exchange  system  is  laid  out  for  a  capac- 
ity of  4,000.  An  automatic  exchange  is  being  con- 
structed in  Fall  River,  Mass.,  a  city  of  104,000  popu- 
lation, and  we  have  never  heard  of  any  telephone 
expert  who  has  investigated  the  present  system  who 
I'.as  not  declared  the  system  to  be  practical  for  the 
largest  exchanges. 

Referring  to  the  absence  of  "hello  girls"  in  auto- 
matic exchanges,  we  would  say  that  there  is  always 
some  attendant  in  such  exchanges,  either  the  mana- 
ger, bookkeeper  or  some  employe,  who  can  and  does 
receive  any  complaints  which  subscribers  have  to 
make,  the  same  as  in  any  other  system. 
EASTERN  AUTOMATIC  TELEPHONE  COM- 
PANY. 

Boston,  March  25,  igoi. 


A  Question  of  Identity. 

To  the  Editor  of  the  Western  Electrician : 

We  are  in  receipt  to-day  of  the  issue  of  Elec- 
trician for  the  23d  inst.,  on  page  206  of  which  we 
note  reference  to  the  tenants  of  the  new  Electrical 
building,  among  which  names  appears  that  of  the 
Anchor  Electric  company.  We  presume  that  the 
name  of  the  Anchor  Electric  company  has  so  long 
been  associated  with  the  present  product  of  the 
Marshall-Sanders  company  that  the  mistake  could 
readily  be  made,  but  we  desire  to  call  your  attention 
to  the  fact  that  the  Anchor  Electric  company  is  not 
lepresented  in  the  West,  but  is  doing  a  jobbing 
business  only  in  the  New  England  states.  Instead 
of  the  Anchor  Electric  company,  therefore,  the  name 
of  the  Marshall-.Sanders  company  should  have  ap- 
peared in  the  issue  above  referred  to. 

MARSHALL-SANDERS  COMPANY. 
Chicago,  March  29,  1901. 


Telephone  Apparatus  Wanted. 

To  the  Editor  of  the  Western  Electrician : 

We  are  about  to  install  two  complete  telephone  ex- 
changes and  want  bids  on  switchboards  of  100,  200 
and  300-drop  capacity,  central-energy  or  common- 
return  system.  We  should  also  like  prices  on  in- 
struments. GEORGE  A.  HUGHES, 
General  Manager  Hughes  Electric  Company. 
Dickinson,  N.  D.,  March  29,  igoi. 


The  Richmond  and  Petersburg  (Va.)  Electric 
Railway  company  has  had  plans  prepared  for  its 
proposed  Si.^.ooo  power  plant  to  be  erected  near 
Manchester,  Va. 


New  York  Electrical  Society. 

Through  the  courtesy  of  the  New  York  Electric 
Vehicle  Transportation  company,  the  New  York 
Electrical  society  held  its  two-hundred-and-thir- 
teenth  meeting  at  the  new  Main  station.  Eighth 
avenue  and  Forty-ninth  street,  Wednesday, 
March  27th.  The  society  was  w^elcomed  by  Mr. 
Henry  Saunderson.  president  of  the  company. 
The  meeting  was  held  in  one  of  the  upstairs  de- 
partments, where  Mr.  George  Herbert  Condict,  con- 
sulting engineer  of  the  company,  mounted  on  an 
automobile  as  a  rostrum,  delivered  a  brief,  practical 
address  on  automobile  work  in  New  York  city,  and 
gave  various  details  with  regard  to  the  system.  Mr. 
Condict  stated  that  the  company  now  had  over  300 
veliicles  in  operation,  with  capacity  for  at  least  700. 
w^hereas  only  four  years  ago  it  had  but  12  in  opera- 
tion. He  attributed  the  great  success  and  popular- 
ity obtained  to  the  fact  that  when  he  himself  was 
unable  to  reach  New  York  from  Philadelphia  for 
three  days,  owing  to  the  blizzard  of  1899,  and  when 
none  of  the  horse  vehicles  could  ply  the  streets  of 
New  York,  the  electric  automobiles  were  found  able 
to  plow  their  way  through  the  snowdrifts  with  com- 
parative ease.  But  for  the  performance  of  the  elec- 
tric automobiles  on  that  memorable  night.  New  York 
society  would  have  been  paralyzed,  and,  even  as  it 
was,  the  vehicles  were  busy  till  late  the  next  morn- 
ing, carrying  home  society  people  who  had  been 
stalled  at  balls,  theaters  and  private  residences. 
Strangely  enough,  the  New  York  Electrical  society 
visited  the  old  stables  of  the  company  that  same 
night,  upon  which  occasion  Mr.  Condict  was  to  have 
addressed  it. 

After  Mr.  Condict's  remarks  the  whole  of  the  large 
building,  in  all  its  departments,  was  thrown  open 
to  the  visitors,  numbering  between  300  and  400.  who 
roamed  about  freely  at  will,  watching  the  machinery 
in  operation,  and  taking  a  particular  interest  in  the 
ingenious  methods  and  appliances  by  which  the  bat- 
teries were  taken  to  and  from  the  charging  room 
and  inserted  into  and  removed  from  the  vehicles 
in  service.  After  this  examination,  the^  company 
served  coffee  and  other  refreshments,  aiid  it  was  not 
until  II  o'clock  that  the  members _  dispersed,  the 
society  having  scored  another  emphatic  success  in  its 
nlan  of  visiting  electric  installations,  so  as  to  enable 
its  members  to  see  for  themselves  the  processes  and 
det-^ils  of  operation. 

President  Martin  announced  that,  on  .April  2Sth.  at 
Columbia  University.  Mr.  Charles  F.  Scott,  elec- 
trici.an  of  the  Westinghouse  Electric  and  Manufactur- 
ing company,  would  deliver  a  lecture,  illustrated  by 
anparatus  and  experiments,  on  "Alternating-current 
Motors."    Mr.  Scott's  well-known  ability  as  an  in- 
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ventor  and  his  gift  of  clear  exposition  will  render 
this  one  of  the  most  valuable  meetings  held  by  the 
society  during  its  remarkably  active  and  successful 
season,  which,  before  it  closes,  will  include  one  or 
two   more   very   interesting    evenings. 

The  sccrctarj-,  George  H.  Guy,  announces  that  the 
strikinff  lecture  on  "Systems  of  Electric  Transmis- 
sion and  Distribution,"  delivered  before  the  society 
by  Mr.  C.  P.  Steinmetz,  has  been  issued  in  a  neat 
pamphlet,  octavo  size,  which  can  now  be  secured  from 
him  bv  direct  application  or  by, mail  for  a  small  sum. 
This  is  one  of  the  best  popular  treatments  of  the 
alternating  current  now  available,  and  requests  for 
it  are  already  such  as  to  insure  its  wide  circulation. 

E.  H.  MuUin.  J.  Lloyd  Wayne  and  Franklin  S. 
Holmes   were  elected  to  membership. 


CORRESPONDENCE. 


Glasgow  International  Exhibition. 

The  Glasgow  Inlcrnational  Exhibition  will  be 
opened  next  month.  The  buildings  are  situated  in 
Kelvingrove  Fark,  along  the  banks  of  the  Kelvin, 
and  cover  part  of  the  site  of  the  exhibition  of  18S8. 
The  principal  temporary  buildings  are  the  Industrial 
hall.   Grand  Avenue,   Machinery  Hall  and   Concert 

ilie  Industrial  Hall,  designed  in  the  Spanish 
Renaissance  style,  has  a  frontage  of  700  feet  on  the 
Kelvin,  and  a  floor  area  of  26,000  square  yards.  It 
is  surmounted  by  a  dome  rising  to  a  height  of  150 
feet,  with  four  Hanking  towers,  each  of  180  feet,  and, 
like  the  remainder  of  the  buildings,  is  constructed  of 
staff  on  a  framework  of  steel  and  wood.  The  Concert 
Hall  is  a  circular  steel-framed  edifice,  with  a  domed 
roof,  and  is  only  exceeded  in  size  in  Britain  by  the 
Albert  Hall.  On  the  top  of  the  dome  will  be 
mounted  a  motor-controlled  searchlight,  by  the  Brit- 
ish Schuckert  company,  operated  by  a  current  at 
no  volts,  transformed  from  the  500- volt  supply  of 
the  Glasgow  corporation.  The  Grand  Avenue  is  750 
feet  in  length,  and  connects  the  Industrial  Hall  with 
the  Machinery  building,  passing  the  art  galleries 
and  crossing  Dumbarton  road  by  a  cantilever  bridge. 
The  Machinery  Hall  is  a  handsome  piece  of  iron- 
work, 500  feet  in  length  and  320  feet  wide,  having 
a  floor  area  of  20,400  square  yards,  which,  large  as 
it  is.  has  proved  quite  insufficient  to  meet  the  de- 
mands of  those  desirous  of  exhibiting.  Two  gang- 
ways, connected  at  the  ends,  rim  the  whole  length 
of  the  building,  at  a  height  of  12  feet  from  the  floor, 
and  divide  the  floor  space  into  three  sections,  at 
the  same  time  forming  a  position  from  which  a 
general  view  of  the  machinery  can  be  obtained. 

Comparatively  few  of  the  electrical  exhibits  are  as 
vet  in  place.  -=iays  Electricity  of  London,  in  its  issue 
of  March  22d,  the  engines  of  Willans  &  Robinson 
and  the  dynamos  of  the  Schuckert  company  being 
alone  visible.  1  hese,  with  the  other  generating  sets, 
are  situated  in  the  southwest  corner  of  the  hall,  ad- 
jacent to  the  boiler  house,  which  forms  a  separate 
annex.  It  is  a  significant  fact  that  of  the  5,000 
horsepower  to  be  supplied  by  the  boilers  about  3,020 
will  be  transformed  into  electricity,  and  principally 
used  for  power  purposes.  Over  50  electric  motors 
will  be  in  operation,  of  sizes  up  to  200  brake  horse- 
power. One.  of  too  brake  horsepower,  by  D.  Bruce 
Peebles  &  Co..  will  drive  one  of  the  two  main  lines 
of  shafting,  the  other  of  which  will  be  driven  by  a 
steam  engine  of  100  horsepower.  The  following  are 
the  most  important  generating  sets  which  will  be  em- 
ployed to  supply  current  for  lighting  and  power  pur- 
poses, the  total  output  being  over  4,000  electrical 
horsepower  at  the  terminals: 


Builders  of  Eogioes. 

Builders  of  Dynamos. 

H.P. 

Willans  &  Robinson 

CromptoD 

1.200 

Robey 

150 
70 
500 

Robey    

Mavor  &  Coulson 

Scott  &  Mountain 

Mavor  &  Coulson 

130 

500 
270 
125 
375 

4,820 

Sissons  

Clark-Chapnaan 

Total 

The  steam  mains  for  these  are  arranged  on  the 
ring  system,  and  are  carried  in  roller  bearings  in 
deep  trenches,  so  that  no  overhead  piping  will  be 
required.  Electric  cables  are  laid  in  wooden  conduits 
beneath  the  flooring,  while  the  arc-lighting  circuits 
are  mostly  carried  overhead  on  porcelain  insulators.  ■ 
Illumination  is  effected  by  means  both  of  arc  and 
incandescent  electric  lamps,  and  gas  is  also  employed 
for  a  part  of  the  grounds.  The  arc  lamps  are  sup- 
plied by  the  Brockic-Pell  company,  and  are  wired 
10  in  series  in  the  500-volt  circuits  and  five  in  series 
in  the   2,i;o-volt   circuits. 

The  exhibition  will  be  open   for  26  weeks. 

Among  the  large  exhibits  with  buildings  of  their 
own  in  the  grounds  are  the  American  International 
Pneumatic  Tool  company  and  C.  Churchill  &  Son 
of  London  and  Glasgow,  who  will  show  nothing  but 
American  machinery,  mostly  of  the  tool-making  va- 
riety,   

The  Grand  Rapids  and  Saginaw  Electric  Railway 
company  is  a  new  line  projected  between  Grand  Rap- 
ids and  Saginaw,  Mich.,  by  way  of  .A.da.  Lowell. 
Belding.  St.  Louis.  Ithaca  and  Alma.  The  promoter 
is  '^Tr.  Tucker  of  Sumner.  A  road  from  Ionia  to 
Saginaw,  via  Muir.  Matherton.  Carson  City.  St.  Louis 
and  .-Mma.  is  in  contemplation  bv  local  promoters 
of  the  Grand  Haven.  Grand  Rapids  and  Ionia  road. 


New  York  Noces. 

rvew  York,  March  30. — President  Jacob  L.  Great- 
singer  of  tne  tirooKlyn  Rapid  iransit  company  nas 
m  mind  extensive  improvements  ot  the  system  umler 
lus  Qirection,  ana  it  is  proDabie  that  several  millions 
will  be  spent  m  tne  near  future  in  carrying  them  out. 
tie  has  announced  that  he  expects  the  entire  system 
to  he  electrically  operatea  by  July  ist,  and  prepara- 
tions are  now  Deing  made  lor  installing  the  tnird- 
rail  equipment.  i\Ir.  Greatsinger  has  also  expressed 
his  intention  of  making  whatever  expenditure  is  nec- 
essary to  better  the  conditions  at  the  INew  York 
terminal  of  the  tirooklyn  bridge,  realizing  that  proper 
provision  for  handling  the  crowds  must  result  in  a 
large  increase  in   irahic  at  that  point. 

j-it  a  recent  meeting  of  the  stockholders  of  the 
North  Jersey  btreet  Railway  company  the  former 
directors  were  re-elected,  with  tne  exception  of 
Henry  Lembeck,  resigned,  who  was  replaced  by  J.  E. 
tiulsnizer,  Jr.  Edward  L.  Young  and  Joseph  U. 
liedle  were  elected  directors  of  the  Consolidated 
Traction  company,  now  leased  to  the  former  cor- 
poration. 

A  strike  among  the  structural  workmen  has  tied 
up  all  work  on  the  four  power  houses  under  con- 
struction to  supply  power  for  the  Manhattan  elevated 
railroad.  The  strike  is  a  sympathetic  one,  and  it  is 
hoped  that  it  will  be   adjusted   soon. 

Clinton  L.  Rossiter,  former  president  of  the  Brook- 
lyn Rapid  Transit  company,  has  started  on  an  ex- 
tended trip,  which  will  include  Mexico,  South  Amer- 
ica and  parts  of   Europe. 

Announcement  is  made  of  the  consolidation  of 
the  Consolidated  Railway,  Lighting  and  Refrigerat- 
ing company  and  the  Consolidated  Railway  Elec- 
tric Lighting  and  Equipment  company,  plans  for 
which  have  been  progressing  for  some  months. 
The  stock  of  the  Consolidated  Equipment 
company  has  been  acquired  by  private  sale,  so 
that  the  Consolidated  Refrigerating  company  has 
now  a  majority  of  the  Consolidated  Equipment 
company's  stock.  The  consolidation  will,  it  is 
stated,  work  to  the  great  advantage  of  the  Con- 
solidated Railway,  Electric  Lighting  and  Equipment 
company  stockholders,  who  will  receive  the  benefits 
of  a  system  of  refrigerating  cars  pronounced  prac- 
tical and  economical.  They  also  receive  the  benefits 
from  the  National  Safety  Third  Rail  company  and 
the  European  Railway  Refrigerating  company  busi- 
ness, the  stock  of  both  companies  being  in  the  treas- 
ury of  the  Consolidated  Refrigerating  company. 

Secretary  Corwine  of  the  Merchants'  association 
has  been  trying  to  obtain  an  appropriation  for  the 
building  of  the  pipe  galleries  in  connection  with  the 
rapid-transit  tunnel.  Members  of  the  Merchants' 
association,  in  arguing  for  the  galleries,  have  urged 
a  public  consideration  of  the  present  disorder  of 
pipes  existing  under  the  city's  streets,  the  leal-ty 
mains,  that  are  only  repaired  with  great  difficulty 
owing  to  that  disorder,  and  the  lack  of  room  for 
the  new  pipes  that  will  necessarily  be  needed  in  a 
few  years.  In  a  speech  recently  made  by  Mr.  Cor- 
wine before  the  Social  Reform  Club,  he  said  that  the 
galleries  ought  to  be  made  to  have  such  capacity 
as  to  accommodate  100  per  cent,  more  pipes  than 
are  now  under  the  streets,  statistics  showing  that 
such  would  be  the  logical  increase  of  conduits  in 
New  York.  He  ventured  the  prophecy  that,  besides 
the  old  uses  of  pipes,  there  would  be  found  many  new 
ones — that  within  25  years  people  would  be  having 
cold  air  transmitted  to  their  homes  in  pipes. 

T.  F.  Merritt,  E.  F.  Lockwood  and  Elizabeth  M. 
Lockwood  have  filed  articles  of  incorporation,  under 
the  name  of  Merritt  &  Lockwood.  to  deal  in  electrical 
supplies.     The  capital  stock  is  placed  at  $10,000. 

The  Rapid  Transit  Commissioners  have  rejected 
the  offer  of  Albert  L.  Johnson  to  build  the  Brooklyn 
extension  of  the  tunnel,  giving  no  reason,  excepting 
that  Mr.  Johnson's  revised  proposition  was  disap- 
pointing. In  his  letter  to  the  commission  Mr.  John- 
son said,  in  part :  "If  my  plans  arc  adopted  I  am  able 
and  willing  to  put  up  the  $1,000,000  cash  deposit  re- 
quired by  law,  to  give  additional  bond  security  not 
proportionately  more  onerous  than  was  required  of 
Mr.  McDonald,  to  build  and  equip  the  tunnel  and 
railroad  at  bottom  bedrock  cost  to  the  city,  and  to 
wait  for  my  reimbursement  as  to  so  much  of  the 
cost  as  may  seem  to  be  in  excess  of  the  city's  con- 
stitutional debt  limit,  till  the  city  can  lawfully  pay 
me;  to  carry  passengers  for  three-cent  fares  within 
the  city  limits,  to  pay  union  wages  in  construction 
and  operation,  and  to  provide  an  adequate  sinking 
fund  for  the  cost  of  construction  and  equipment. 
I  may  make  no  prodigious  profit  within  the  city, 
but  the  profit  from  my  outside  connections  will  be 
sufficient,    and    upon   that    I    will    rely." 

The  rumor  of  a  lease  of  the  Manhattan  system  by 
the  Metropolitan  Street  Railway  company  has  been 
revived  bv  an  order  from  President  Gould  of  the 
former  company  directing  the  abandonment  of  the 
plans  for  four  sub-stations  in  connection  with  the 
new  main  generating  station.  M.  L.  G. 


New  England   News. 

Boston.  March  30. — The  Boston  Board  of  .Mder- 
men  has  refused  to  grant  the  Boston  Transit  com- 
pany's petition  for  permission  to  run  automobile 
omnibuses  through  Deerfield  street  and  Bay  State 
road.  The  companv  at  present  runs  a  line  of  elec- 
tric vehicles  from  Scollay  Square  through  the  Back 
Bay  district,  to  Deerfield  street,  accommodating  the 


people  formerly  served  by  the  Marlboro  street  horse- 
car  line. 

Beginning  April  1st,  the  Edison  Electric  Light 
company  will  light  the  Boston  end  of  Harvard 
bridge,  heretofore  lighted  by  gas.  The  Cambridge 
end  of  the  bridge  has  been  lighted  by  electricity  for 
some  time. 

The  salary  of  Frank  Rice,  executive  secretary  of 
I  he  Boston  Wire  Department,  has  been  increased 
from  $1,300  to  $1,800  per  annum,  since  Consulting 
Electrician  Brophy  was  dropped. 

When  asked  regarding  negotiations  for  the  consoli- 
dation of  the  Edison  Illuminating  and  the  Boston 
Electric  Light  companies.  President  Edgar,  of  the 
Edison  company,  said  that  representatives  of  the 
companies  were  conferring,  but  had  not  agreed  upon 
any  definite  plan.  He  said  that  if  there  was  a  con- 
solidation it  would  not  be  made  throueh  a  third 
company,  but  it  would  be  confined  to  the  interested 
companies,  and  that  it  would  be  on  a  basis  that  would 
yield  about  the  same  return  to  stockholders  as  that 
proposed  by  the  plan  which  was  dropped.  It  is  be- 
lieved that  the  companies  will  endeavor  to  effect 
a  consolidation  before  the  Legislature  passes  any 
measin-e  to  prevent  it.  At  present  the  State  Gas 
and  Electric  Light  Commissioners  have  no  power 
to  prevent  any  electric-light  company  making  any 
contract  with  another  company,  consequently  they 
cannot  prevent  a  contract  of  consolidation.  Includ- 
ing the  recently  voted  additional  stock,  the  Edison 
company's  capital  amounts  to  $5,000,000,  and  the 
Boston  Electric  Light  company  has  $2,500,000  capi- 
tal. The  so-called  Morgan  consolidation  plan  pro- 
vided for  the  issuing  of  $3,600,000  additional  stock. 
\Aliich  would  bring  the  capitalization  of  the  combined 
companies  up  to  $11,100,000.  The  Boston  company 
has  assets  in  real  estate,  etc.,  that  will  offset  any 
extra  value  in  the  Edison  company's  balance  sheet 
or    earnings. 

The  directors  of  the  Boston  Electric  Light  com- 
pany recently  declared  the  regular  quarterly  dividend 
of  two  per  cent,  and  an  extra  dividend  of  one  per 
cent.  The  extra  is  to  be  paid  from  the  earnings  of 
the  past  six  months  and  signifies  nothing  relative 
to  future  disbursements.  Since  January  1st  the  com- 
pany's output  of  incandescent  lamps  lias  increased 
over    13,000. 

A  bill  by  which  the  Springfield  (Mass.)  City  Coun- 
cil is  ,given  the  power  to  have  electric-power  and 
street-railway  feeder  wires  placed  underground  has 
been  passed  bv  both  branches  of  the  state  Legis- 
lature. The  bill  stipulates  that  the  city  can  compel 
the  burying  of  wires  on  not  less  than  three  nor  more 
than  five  miles  of  streets  per  year.  The  measure 
does  not  affect  street-railway  wires  erected  under 
existing  contracts. 

Owing  to  many  breakdowns,  the  United  States 
govermnent  authorities  have  refused  to  accept  the 
engines  in  the  new  electric-lighting  plant  at  the 
Charlestown  (Mass.")  navy  yard,  and  the  plant  was 
practically  abandoned  on  March  25th.  when  the  big 
governor  broke,  the  force  being  transferred  to  the 
old  plant,  which  Is  now  furnishing  light.  The  build- 
ers of  the  new  engines  have  been  continually  renair- 
ing  them  and  have  supplied  manv  new  parts.  Thev 
Itave  requested  permission  to  replace  them  with  oth- 
ers of  a  different  type. 

The  funeral  of  General  Charles  C.  Fry  occurred 
In  Lvnn  on  March  2Sth.  Services  were  conducted 
by  the  Knights  Templar  and  they  were  attended  by 
a  large  number  of  Masons. 

It  Is  reported  that  the  existing  electric  street-railway 
companies  In  Vermont  are  to  be  consolidated  and  that 
several  of  the  roads  are  to  be  extended  to  meet  elec- 
tric railways  in  New  York  state.  It  is  said  that  the 
plan  is  under  the  charge  of  a  syndicate,  with  head- 
quarters in  Albany,  N.  Y.,  which  proposes  to  acquire 
power  plants  at  various  points  and  electric-lighting 
plants  on  or  near  the  line  of  the  railways.  The  plan 
includes  a  through  line  of  railway  from  Albany, 
N.  Y.,  to  Montpeller,  Vt.  B. 


Western  New  'York. 

Niagara  Falls,  N.  Y.,  April  i. — The  Niagara  Rail- 
way Supply  company  has  changed  its  name  to  the 
McPherson  Switch  and  Frog  company.  The  officers 
are:  President.  Charles  R.  Huntley  of  Buffalo: 
vice-president,  Robert  W.  Pomeroy  of  Buff!alo;  sec- 
retary-treasurer, DeLancey  Rankine,  Niagara  Falls. 

The  Castner  Electrolytic  company  has  awarded 
Ihe  contract  for  the  electrical  equipment  of  its  pro- 
posed extension  to  the  Stanley  Electric  Manufac- 
turing company  of  Pittsfield,  Mass.,  and  the  con- 
tracts for  the  buildings,  it  Is  expected,  will  be 
awarded  this  week.  The  contract  for  the  electrical 
installation  amounted  to  over  $150,000,  from  which 
may  be  judged  the  extent  of  the  expenditure  the 
company  will  make  in  the  big  extension  of  its  pros- 
perous plant.     Ground   will  be  broken  very  soon. 

The  Niagara  Electrochemical  company  has 
awarded  contracts  for  the  extension  of  Its  plant  on 
(he  lands  of  the  Niagara  Falls  Power  company. 
These  contracts  call  for  an  expenditure  of  over 
$,30,000.  'The  new  building  will  be  one  story  high, 
extending  east  and  north.  It  will  be  of  brick.  It  Is 
expected   to   have  the  extension  completed  by  July. 

"I'he  fourth  hearing  on  the  petition  of  the  pro- 
moters of  the  Buffalo,  Niagara  Falls  and  Rochester 
Railway  company  for  a  franchise  was  held  In  the 
County  Court  room  in  Rochester,  on  Friday.  There 
was  much  inquiry  as  to  the  financing  of  the  company. 

If  the  latest  proposition  of  the  Rochester  Railway 
company  for  a  settlement  of  the  paving  claims  is 
accepted   by  the   Common    Council   of  Rochester,  it 
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will  be  necessary  for  both  the  city  and  company  to 
get  an  enabling  act  from  the  Legislature.  The  propo- 
sition contemplates  the  payment  to  the  city  of  $3So,- 
000,  being  the  principal  of  all  the  paving  claims  of 
the  city  and  interest  thereon  to  May  15,  1901.  The 
payment  shall  be  made  in  an  original  installment 
of  $100,000  down  when  the  agreement  is  ratified,  and 
the  remainder  in  annual  installments  of  $20,000,  with- 
out interest.  In  this  way  the  indebtedness  would 
be  wiped  out  in  about  15  years.  The  city  lyould 
receive  all  that  is  claimed,  eventually,  less  the  inter- 
est on  the  deferred  payments,  and  all-  future  cost 
of  litigation,  which  would  be  discontinued,  would 
be  avoided.  Further  conditions  on  which  the  com- 
pany makes  the  offer  are  that  it  shall  not  be  assessed 
for  street  improvements  for  more  than  $100,000  dur- 
ing the  succeeding  four  years,  and  not  more  ^han 
$4-50,000  for  the  next  10  years.  On  its  part,  the 
company  agrees  to  expend  $750,000  in  betterments  of 
roadbed'  and  equipment,  and  pledges  itself  to  re- 
duce the  fare  for  carrying  passengers  to  four  cents,  if 
at  the  end  of  two  years  it  has  not  expended  the 
money  as  agreed. 

Contracts  for  the  five  large  buildings  to  be 
erected  by  the  American  District  Steam  company  at 
North  Tonawanda  have  been  let  to  Calvin  M.  Jacobs 
of  Tonawanda.  Work  of  excavating  has  commenced. 
It  is  expected  to  complete  them  by  July  1st.  It 
is  understood  the  company  will  use  Niagara  power. 

The  Cataract  Chemical  company  (capital,  $100,- 
000)  will  soon  erect  a  plant  at  Niagara  Falls  for  the 
manufacture  of  nitric  acid,  under  patents  held  by 
Charles  S.  Bradley  and  D.  R.  Lovejoy.  Mr.  Brad- 
ley is  president  of  the  company.  The  company  has 
an  olhce  with  the  Ampere  Chemical  company.  It  is 
stated  that  the  process  to  be  employed  will  be 
startling  from  a  scientific  point,  it  being  intimated 
that  the  nitric  acid  will  be  made  from  air.  If  this 
be  true,  the  company  will  have  a  wonderful  amount 
of  raw  material.  Mr.  Lovejoy  worked  with  Pro- 
fessor Pupin  in  the  development  of  the  method 
which  promises  so  much  for  long-distance  telephony. 

Work  on  the  new  plant  of  the  Natural  Food  com- 
pany is  now  progressing  night  and  day.  On  top  of 
the  bi.g  chimney  that  is  being  erected  12  50-candle- 
power  incandescent  lamps  have  been  placed  to 
enable  the  bricklayers  to  work  at  night.  The  Ni- 
agara Falls  Power  company  has  been  granted  per- 
mission to  carry  a  power  line  to  the  Natural  Food 
plant.  The  Common  Council  has  granted  the  Nat- 
ural Food  company  permission  to  build  a  conduit, 
seven  by  eight  feet,  from  its  factory  site  to  its  grain 
elevator  and  wheat-cleaning  plant,  to  be  located  on 
the  east  side  of  the  hydraulic  canal,  near  Port  Day. 
The  conduit  will  be  18  inches  below  the  surface. 
The  work  will  cost  about  $36,000.  In  the  conduit 
there  will  be  operated  two  conveyors,  one  to  carry 
the  wheat  from  the  cleaning  department  to  the  fac- 
tory, the  other  to  carry  the  company's  product  to 
the  shipping  department.  All  telephone,  power  and 
light  cables  will   also  be  placed  in  the  conduit. 

The  Norton  Emery  Wheel  company  of  Worcester, 
Mass..  has  made  a  contract  with  the  Niagara  Falls 
Power  company  for  1,000  electrical  horsepower,  to 
be  used  in  the  operation  of  a  factory  to  be  located 
on  the  old  site  of  the  Lead  Reduction  company's 
plant,  which  was  destroyed  by  fire.  This  site  is  but 
a  short  distance  from  the  power  station.  The 
first  structure  will  be  a  two-story  brick  building,  in 
which  the  electrical  and  other  apparatus  for  the  rnan- 
ufacture  of  the  new  abrasive  will  be  installed.  The 
company's  output  will  be  corundum,  and  thus  an- 
other new  and  interesting  electric-furnace  process 
will  be  added  to  Niagara.  A  i.ooo-horsepower  trans- 
former has  been  purchased  for  the  new  Niagara 
plant.  D- 

Canadian  Intelligence. 

Ottawa,  Ont.,  March  30. — The  City  Council  of  Van- 
couver, B.  C,  has  decided  to  grant  a  franchise  to 
the  Stave  Lake  Power  company  to  supply  light  and 
power  within  the  city. 

Mr.  I.  M.  Harris  of  the  Recco  mine,  Sandon,  B.  C, 
purposes  establishing  an  electric-light  and  power 
plant  of  1,000  horsepower  at  Three  Forks,  B.  C. 

A  by-law  to  provide  for  the  installation  of  an 
electric-light  plant  for  the  town  of  Thessalon,  Ont., 
will  be  submitted  to  the  ratepayers  on  May  6th. 

An  act  incorporating  the  London,  Aylmer  and 
North  Shore  electric  railway  of  Ontario  has  passed 
the  railway  committee  of  the  Ontario  Legislature. 
This  road  will  run  from  London,  Ont.,  to  Aylmer 
and    Port    Burwell.     The   capital    stock   is   $850,000. 

The  Cape  Breton  Electric  Railway  company  of 
Sydney,  N.  S.,  will  shortly  commence  construction 
of  an  electric-tramway  line  between  Sydney  and 
Glace  Bay.  A  representative  of  the  company  has 
gone  to  Boston,  Mass.,  where  all  arrangements  are 
being  made  for  the  building  of  the  line.  It  is  said 
the   road  will   be   completed  in   about    six   months. 

The  Niagara,  St.  Catherines  and  Toronto  Railway 
company,  which  operates  an  electric  railway  between 
Port  Dalhousie.  Ont.,  and  Niagara  Falls.  N.  Y., 
has  made  an  offer  for  the  purchase  of  the  St.  Cath- 
erines. Merritton  and  Thorold  street  railway,  which 
is  the  oldest  electric  railway  in  Canada,  having  been 
in  operation  since  1887.  The  death  of  Mr.  H.  C. 
Symmes  of  Niagara  Falls,  one  of  the  owners  of  the 
railway,  which  occurred  recently,  prevents  the  deal 
from  being  consummated  at  present,  but  as  soon  as 
the  Symmes  estate  is  arranged,  the  sale  will  be 
completed.  The  figure  named  in  the  negotiations  is 
$100,000.  The  road  will,  when  acquired,  be  put  in 
first-class  condition. 

The  bill   incorporating   the   big   combine,   known 


as  the  Montreal  Heat,  Light  and  Power  company,  has 
passed  the  Quebec  Legislature,  and  has  become  law 
in  that  province.  When  too  late  to  successfully  op- 
pose the  passage  of  this  bill,  but  before  it  had  re- 
ceived the  sanction  of  the  lieutenant-governor  of 
Quebec,  the  city  of  Montreal  and  the  adjoining  mu- 
nicipalities which  will  be  affected  by  the  bill  awoke 
to  the  fact  that  its  provisions  were  opposed  to  the 
rights  and  interests  of  the  city,  as  well  as  of  the 
towns  and  villages  within  a  radius  of  100  miles 
from  Montreal.  Accordingly,  petitions  and  deputa- 
tions were  sent  to  the  lieutenant-governor  to  urge 
him  to  withhold  his  assent  to  the  bill.  The  governor 
was  unable  to  act  independently  of  the  advice  of  his 
cabinet,  and  the  bill  was  sanctioned.  The  premier 
of  Quebec,  however,  has  assured  the  petitioners 
that  at  the  next  session  of  the  Legislature  the  bill 
will  be  amended  to  meet  the  objections  of  the  mu- 
nicipalities. The  organization  of  the  new  company 
will  be  proceeded  with  on  the  5th  of  April.  The 
company  is  to  have  a  capital  of  $25,000,000,  of 
which  about  $17,000,000  will  be  issued.  Mr.  Ru- 
dolph Forget  is  the  chief  promoter  of  the  combine, 
which  includes  the  Chambly  Manufacturing  com- 
pany, the  Royal  Electric  and  the  gas  companies. 
The  Lachiue  Hydraulic  company  is  expected  to  be 
included,  and  the  remainder  of  the  stock  may  be 
utilized  to  buy  out  this  company,  if  deemed  essen- 
tial to  the  success  of  the  enterprise.  The  net  rev- 
enues of  the  first  three  companies  for  the  last  year 
were  over  $1,000,000,  and,  as  a  result  of  the  con- 
solidation, a  still  more  favorable  showing  is  antici- 
pated. Instead  of  8,000  horsepower  from  Chambly, 
they  would  have  35,000,  with  an  auxiliary  steam 
installation  of  20,000  horsepower.  The  first  machinery 
for  the  additional  power  at  Chambly  will  be  in- 
stalled by  the  15th  of  April,  and  the  whole  completed 
bj^  the  middle  of  July.  The  placing  of  the  company's 
wires  underground  would  probably  take  three  sea- 
sons, Mr.  Forget  says,  and  work  has  begun  on  the 
tunnel  under  the  Lachine  Canal  for  the  Chambly 
wire  coming  into  the  Queen  street  station  at  Mon- 
treal.           A.  V.  W. 

From  the  Bucl<eye  State. 

Columbus,  Ohio,  March  30. — In  the  case  of  the 
State  vs.  the  Dayton  Traction  company,  the  Su- 
preme Court  last  week  rendered  a  decision  which  is 
of  great  interest  to  those  engaged  in  the  electric- 
railway  business.  Citizens  of  both  Dayton  and  To- 
ledo have  been  objecting  to  electric  roads  hauling 
freight  and  carrying  it  along  the  streets  of  the  cities. 
The  matter  was  finally  taken  to  the  Supreme  Court, 
and  the  decision  has  been  rendered  in  favor  of  the 
road.  Following  is  the  syllabus  of  the  decision: 
"An  electric-railway  company  owning  and  operating 
a  road  upon  a  street  of  a  city,  and  an  interurban 
electric  railway  may,  by  favor  of  the  provisions  of 
section  3443-11  of  the  revised  statutes,  enter  into 
a  valid  traffic  arrangement  for  the  carriage  of  mer- 
chandise for  hire  upon  said  street." 

T'he  Cincinnati  and  Eastern  Electric  Railway  com- 
pany of  Cincinnati  has  filed  notice  with  the  secre- 
tary of  state  that  the  capital  stock  of  the  company 
has  been  increased  from  $10,000  to  $500,000.  George 
R.  Scrugham  is  president  of  the  company  and  James 
M.   Kennedy,  secretary. 

P.  J.  Coleman  of  the  Adams  E-xpress  office  at 
Columbus  has  been  made  superintendent  of  the  Alta- 
mont  Park,  owned  by  the  Steubenville  and  Mingo 
Valley   Railway   company. 

The  Cleveland  syndicate  which  has  secured  exten- 
sive interests  about  Aurora,  111.,  has  financed  the 
Aurora,  Wheaton  and  Chicago  Railway  company, 
taking  $3,000,000  of  the  bonds.  This  was  accom- 
plished in  connection  with  three  eastern  houses.  The 
bonds  will  be  put  on.  the  market  later  on.  The 
names  of  the  Cleveland  financial  institutions  inter- 
ested in  the  matter  were  .given  in  the  Ohio  letter  in 
last  week's  issue  of  the  Western  Electrician. 

Judge  Reeves  of  Lancaster  was  elected  president 
of  the  Columbus,  Lancaster  and  Southern  Railroad 
company  last  week,  to  fill  the  vacancy  caused  by 
the  death  of  W.  H.  Stevenson  of  Hartford,  Conn. 
He  will  also  act  as  general  manager. 

The  commissioners  of  Clark  County  have  granted 
the  Columbus,  London  and  Springfield  Railway  com- 
pany a  30-year  franchise  from  the  eastern  county 
line  to  the  city  of  Springfield.  The  company  is 
either  to  locate  the  power  house  within  the  county  or 
pay  $15  a  mile  for  the  franchise  each  year.  It  is 
the  intention  of  the  company  to  locate  the  power 
house  near  Springfield. 

The  Postal  Telegraph-cable  company  has  moved 
its  office  at  Cleveland  into  new  quarters  at  the  corner 
of  Bank  and  Superior  streets. 

The  Dayton  and  Troy  Electric  Railway  company 
has  increased  its  capital  stock  from  $30,000  to  $1,- 
000.000 :  Valentine  Winter  is  president,  and  Charles 
B.  Clegg,  secretary,  of  the  company.  This  road  will 
be  one  of  the  important  branches  of  the  cross-state 
line,  of  which  the  state  papers  have  had  so  much 
to  say  of  late. 

The  Strasburg  Electric  company  of  Strasburg. 
Ohio,  has  been  incorporated,  with  a  capital  stock  of 
$10,000,  by  Thomas  Kemp.  E.  P.  Hopitzky,  E.  R. 
Garv^er,  G.  A.  Meyers.  Jacob  Denzer,  C.  C.  Retzler, 
Jacob    Boyer   and  J.    C.    Schultzbach. 

At  the  annual  meeting,  held  a  few  days  ago,  the 
directors  of  the  Youngstown  and  Sharon  Electric 
Kailwav  and  Lighting  company.  Youngstown,  elected 
the  following-named  officers :  President,  A.  M.  Hy- 
att ;  vice-president,  A.  N.  Whipple ;  secretary,  Leigh- 
ton  Calkins;  treasurer,  O.  W.  Bright. 

It   is   announced  that   a    combination    has    been 


effected  between  the  Rapid  Transit  company  of  Day- 
ton and  the  Dayton  and  Xenia  Traction  company. 
The  plan  is  to  do  away  with  portions  of  both  lines 
and  make  a  more  direct  line  from  Dayton  to  Xenia. 
Extensions  will  also  be  built  to  Wilmington  and 
other    places. 

The  suit  of  the  Westinghouse  Electric  and  Man- 
ufacturing company  against  the  Dayton  Fan  and 
Motor  company,  involving  the  infringement  of  a 
patent  on  electrical  transmission,  has  been  appealed 
from  the  United  States  District  Court  to  the  United 
States  Circuit  Court.  The  patent  in  question  is  one 
granted  to  Tesla  and  owned  by  the  Westinghouse 
company. 

The  State  Board  of  Public  Works  has  closed  a 
contract  with  Thomas  N.  Fordyce,  whereby  he  is  • 
allowed  to  build  an  electric  line  along  the  banks  of 
the  Miami  and  Erie  Canal,  from  Cincinnati  to  To- 
ledo, for  use  in  the  propulsion  of  canalboats.  Mr. 
Fordyce  is  to  furnish  a  bond  of  $25,000.  A  com- 
pany has  already  been  incorporated  for  the  purpose 
of  building  a  portion  of  this  distance. 

The  annual  meeting  of  the  Columbus,  London  and 
Springfield  Railway  company  was  held  at  Springfield 
a  few  days  ago,  and  the  old  officers  were  re-elected,  as 
follows:  President,  John  S.  Harshman ;  vice-presi- 
dent. Fred  J.  Green ;  secretary,  Hon.  Emmett  Tomp- 
kins:  treasurer,  John  G.  Webb;  second  vice-presi- 
dent and  general  manager,  H.  A.  Fisher.  The  di- 
rectorate is  made  up  of  these  officers,  A.  E.  Appleyard 
and  C.  A.  Alderman. 

W.  B.  Strang  has  purchased  the  Detroit  and  Toledo 
shore  road  and  is  now  sole  owner.  Seventeen  miles 
of  the  road  has  been  graded  and  steel  has  been  laid 
for  five  miles.  It  is  stated  that  work  will  be  re- 
sumed on  it  at  once. 

Charles  Currie  has  been  appointed  general  mana- 
ger of  the  Detroit-Toledo  electric  railway,  which  is 
controlled  by  Cleveland  men. 

Trouble  is  threatened  among  the  employes  of  the 
Cincinnati  Traction  company.  The  employes  object 
to  allowing  the  company  to  handle  their  benefit  fund 
and  have  a  grievance  on  account  of  the  discharge 
of  some  of  the  men. 

It  is  announced  that  the  Newark  and  Granville 
Electric  Railway  company,  Newark,  will  build  a 
new  power  house.  O.  M.  C. 

Information  from  Indiana. 

Indianapolis,  April  i. — The  work  of  removing 
the  center  poles  from  between  the  car  tracks  in  this 
city  has  been  completed,  and  the  large  interurban 
cars  of  the  Union  Traction  company  are  now  enter- 
ing the  city. 

The  town  of  Sweetsers  has  been  incorporated  and 
an  electric-light  and  waterworks  plant  is  to  be  in- 
stalled at  once. 

The  city  authorities  at  Vincennes  have  notified  the 
City  Electric  Lighting  company  and  its  sureties  that 
the  latter  have  failed  to  comply  with  their  contract, 
and  that  the  service  is  so  unsatisfactory  as  to  war- 
rant action. 

A  new  interurban  mail  service  has  been  established 
between  Terre  Haute  and  Brazil  over  the  electric 
line.  A  number  of  intermediate  points  are  served 
to  three  mails  a  day. 

The  Town  Board  has  awarded  a  franchise  for  elec- 
tric lighting  and  power  to  E.  H.  Dugger  and  J.  E. 
Meredeth.  The  plant  must  be  completed  by  Decem- 
ber 1st. 

The  interurban  companies  are  still  operating  over 
the  streets  of  Indianapolis  without  a  franchise,  a  sit- 
uation declared  by  citizens  generally  to  be  in  con- 
travention of  the  spirit  of  the  city  charter.  For  a 
year  some  of  these  corporations  have  been  running 
cars  over  the  streets  of  the  city  without  permission 
from  the  Board  of  Public  Works,  and  citizens  have 
been  forcibly  expelled  from  many  of  them  because 
tickets  of  the  local  company  would  not  be  accepted 
for  fares.  The  Board  of  Public  Works  insists  that  it 
cannot  get  officers  of  the  interurban  lines  and  the 
local  company  together.  Hugh  McGowan,  manager 
of  the  local  company,  is  sick  at  Hot  Springs.  Ark. 

A  number  of  important  movements  in  interurban 
railway  affairs  took  place  last  week.  The  holders 
of  a  franchise  for  a  road  from  Indianapolis  to 
Crawfordsville  by  way  of  Danville,  North  Salem 
and  Ladoga  held  a  meeting  at  the  Denison  Hotel 
and  took  steps  toward  organizing  a  company  with 
several  hundred  thousand  dollars  of  capital. 

The  Indianapolis  and  Greenfield  company  com- 
pleted its  arrangements  to  extend  the  line  from 
Greenfield  to  Knightstown,  a  distance  of  12  miles. 
The  contract  for  construction  has  been  signed  and  the 
officials  say  that  part  of  the  line  will  be  in  operation 
in  go  days. 

Efforts  were  renewed  during  the  week  by  interested 
capitalists  to  build  an  electric  road  from  Martinsville 
to  Bloomington.  Charles  L.  Henry  of  Anderson,  a 
heavy  stockholder  in  the  Union  Traction  company, 
is  interested,  and  met  with  the  promoters  at  Bloom- 
ington recently.  The  latter  expressed  some  doubts 
about  the  project  being  feasible  on  account  of  the 
rugged  and  hilly  country,  and  intimated  that  a  steam 
road  might  be  more  feasible.  Residents  of  Bloom- 
ington, however,  are  anxious  for  an  electric  line,  and 
say  a  route  can  be  selected  to  skirt  the  hills  and  be 
one  of  the  most  picturesque  in  the  country. 

T'he  Garrett,  Auburn  and  Northern  Electric  Rail- 
way company  has  filed  articles  of  incorooration.  The 
directors  are  J.  D.  Hauseman.  F.  S.  Mitchell,  E.  B. 
Johns,  J.  F.  Cameron  and  F.  D.  Welshmeir. 

The  Union  Traction  company  has  closed  and 
dismantled  its  power  plant  at  Marion,  and  is  now  fur- 
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njshing  power  from  the  central  power  house  at  An- 
derson for  the  local  systems  at  Anderson,  Marion, 
Muncie,  Alexandria  and  Ehvood,  and  for  the  large 
cars  running  on  lines  from  Anderson  to  Indianapolis, 
Marion.  Ehvood  and  Muncie.  Only  two  of  the 
2,000-horsepower  engines  are  running,  but  they  have 
proven  sufficient.  The  third  engine  is  now  being 
placed,  after  which  the  power  plants  in  other  cities, 
held  in   reserve,  will   also  be  dismantled.  F. 


PERSONAL. 


Tom  L.  Johnson,  the  well-known  street-railway 
"magnate/'  was  elected  mayor  of  Cleveland  on  April 
1st. 

Henry  A.  Everett,  electric-railway  and  Independ- 
ent telephone  financier  of  Cleveland,  is  spending  a 
month  in  California  with  his  family. 

John  Knecshal,  representing  the  traffic  department 
of  the  Victorian  government  of  New  South  Wales, 
is  investigating  American  street-railway  practice,  in 
view  of  the  proposed  equipment  of  the  street  rail- 
ways of  Sydney  with  electric  motive  power. 

Thomas  Herbert  Minshall,  electrical  engineer  in 
charge  of  the  electric-lighting  and  tramway  depart- 
ment of  the  city  of  Croydon.  England,  is  in  this 
country  for  the  purpose  of  gathering  information  as 
to  the  methods  employed  in  the  electric-lighting  and 
railways  systems   in  America. 

Charles  Timberlake,  who  has  for  some  time  been 
in  charge  of  the  switchboard  for  the  New  Telephone 
company  of  Indianapolis,  has  been  secured  by  the 
Eureka  Electric  company  of  Chicago,  and  will  su- 
perintend the  switchboard  department  of  the  latter 
company.  Mr.  Timberlake's  training  and  experience 
make  him  a  valuable  addition  to  the  Eureka  forces. 

J.  C.  Shaffer  of  Chicago,  who  is  president  of  the 
Vicksburg  (Miss.)  Street  Railway  and  Power  com- 
pany, also  the  Electric  Light  company,  has  appointed 
J.  Z.  George  general  manager  of  the  Vicksburg  plant, 
to  succeed  F.  S.  Mordaunt,  who  will  remain  with 
Mr.  Shaffer's  interests  in  the  South.  M.  J.  Mulvi- 
hill  will  continue  as  secretary  and  conduct  the  finan- 
cial affairs  of  the  company. 

Mr.  A.  L.  Schultz,  formerly  president  and  gen- 
eral manager  of  the  Schultz  Bridge  and  Iron  com- 
pany, Pittsburg,  Pa.,  has  been  appointed  to  take 
charge  of  the  operating  department  of  the  American 
Bridge  companj'-,  covering  the  Pittsburg  district, 
comprising  the  Keystone,  Pittsburg,  Schultz  and 
Shifflcr  plants  at  Pittsburg,  the  wrought-iron 
plant  at  Canton,  Ohio,  the  new  Columbus  plant  at 
Columbus.  Ohio,  and  the  Youngstown  Bridge  com- 
pany plant   at  Youngstown,   Ohio. 

Mr.  M.  H.  Bentley,  formerly  with  the  Chicago 
Telephone  company,  and  for  the  last  two  years  su- 
perintendent of  the  New  Telephone  company  of  In- 
dianapolis (Independent),  has  accepted  a  position  in 
the  engineering  department  of  the  Stromberg-Carl- 
son  Telephone  Manufacturing  company  of  Chicago. 
Mr.  Bentley  is  a  man  of  large  experience  in  telephone 
practice  and  construction,  and  will  undoubtedly  prove 
a  decided  acquisition  to  the  Stromberg-Carlson  com- 
pany. 

The  New  York  Sun  of  jMarch  31  st  has  this  obitu- 
ary notice:  "Watson  VanBenthuysen  died  in  New 
Orleans  yesterday,  aged  68.  He  was  born  in  Bed- 
ford, N.  Y.,  and  moved  to  New  Orleans  in  1S51. 
tie  was  president  of  the  National  Improvement 
company,  and  carried  on  a  long  and  bitter  litigation 
with  the  Bell  Telephone  company  over  the  validity 
of  the  Bell  patents.  He  was  president  for  several 
years  of  the  New  Orleans  and  Carrollton  Street 
Railroad  company.  He  spent  some  years  in  New 
York,  where  he  was  president  of  the  Poughkeepsie 
Bridge  company." 

The  electrical  fraternity  of  Chicago  has  been  sad- 
dened by  the  serious  illness  of  one  of  its  best-known 
and  best-liked  members,  Joseph  H.  Cooke.  Almost 
without  warning  Mr.  Cooke  was  laid  low  on  Sun- 
day, March  24th,  by  an  acute  attack  of  appendicitis. 
On  Saturday,  the  previous  day,  Mr.  Cooke  was  at  his 
office,  and  although  a  trifle  indisposed,  did  not  con- 
sider himself  a  sick  man.  On  Sunday  he  was  about 
his  home  as  usual,  until  suddenly  compelled  to  take 
to  his  bed  by  the  severe  pains  that  accompany  the 
manifestation  of  appendicitis.  Since  then  he  has  been 
constantly  under  the  doctor's  care,  and  at  this  writ- 
ing it  is  believed  that  he  will  recover.  No  man 
stands  higher  in  the  estimation  of  the  electrical  men 
of  Chicago  than  Joseph  H.  Cooke,  and  the  wide- 
spread hope  that  he  will  soon  be  in  the  enjoyment 
of  perfect  health  is  a  real  and  earnest  one.  Mr. 
Cooke  represents  the  Buckeye  and  Jandus  Electric 
companies,  with  an  office  in  the  Monadnock  building. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  to  be  installed  at  Newton 
Falls.   Ohio. 

A  municipal  lighting  plant  is  to  be  established  at 
Fairfield,  Iowa. 

A   lighting  system   is   projected   for    the    town   of 
Woodbury,   N.  J. 

The  electric-light  plant  at  Millersburg,  Ohio,  is  to 
be  enlarged  and  improved. 

The    Camp    Floyd    Electric    company    of     Provo, 
Utah,  has  been  incorporated,  with  a  capital  stock  of 


$20,000,  to  operate  a  lighting  system  in  the  Camp 
Flo3'd  mining  district  and  also  at  Mercur,  Utah. 

An  issue  of  bonds  for  extensions  to  the  lighting 
system  at  Dublin,  Ga.,  has  been  decided  upon. 

The  electric-light  plant  at  Clyde,  N.  Y.,  was  des- 
troyed by  fire,  recently,  entailing  a  loss  of  $25,000. 

At  the  April  election  at  Butler,  Mo.,  an  issue  of 
$20,000  electric-light  bonds  will  be  decided  by  vote. 

The  Stone  City  Light,  Heat  and  Power  company 
of  Bedford,  Ind..  has  been  incorporated,  with  a  capi- 
tal stock  of  $100,000. 

H.  Habler  has  applied  for  a  franchise  for  the  con- 
struction of  a  $75,000  electric-light  plant  and  water- 
works at  Sheffield,  Ala. 

Legislaiivc  authority  has  been  granted  for  an  issue 
of  bonds  to  establish  a  municipal  electric-light  and 
water  plant  at  Crookston,  Minn. 

The  California  Central  Gas  and  Electric  company 
of  Sacramento.  Cal.,  has  been  incorporated,  with  a 
capital  stock  of  $1,500,000,  by  J.  Marvin,  J.  A.  Britton, 
F.  H.  Pierson  and  H.  U.  Roeding.  The  company 
is  to  operate  in  Sacramento,  Butte,  Marin,  Napa 
and  Sonoma  counties. 

A  committee  of  six  North  Side  business  men  has 
been  appointed  to  go  to  Springfield  from  Chicago 
to  work  for  a  law  to  prevent  alleged  discrimination 
in  gas  and  electric-light  rates.  This  action  is  an 
outgrowth  of  the  movement  directed  against  the 
Chicago  Edison  company  by  A.  J.  Sidder.  Mr.  Sid- 
der  is  a  member  of  the  committee.  The  City  Council 
committee  on  gas,  oil  and  electric  lights  has  recom- 
mended for  passage  the  ordinance  granting  the  A.  J. 
Sidder  company  the  right  to  construct  an  electric- 
light    plant    in    North   avenue. 


street  cars  will  disappear,  and  the  sidewalks  will 
be  elevated,  so  that  pedestrians  will  not  be  in  the 
way  of  the  electric,  gasoline  or  steam  vehicles  that 
will  then  be  in  use." 


ELECTRIC  RAILWAYS. 

The  Steubenville  Traction  and  Light  company  of 
Steubenville,  Ohio,  has  increased  its  capital  stock 
from  $500,000  to  $700,000. 

The  Alpena,  Gaylord  and  Western  Railway  com- 
pany of  Alpena,  Mich.,  has  been  incorporated,  with 
an  authorized  capital  of  $1,280,000. 

The  power  station  of  the  Memphis  Street  Railway 
company  of  Memphis.  Tenn.,  is  to  be  enlarged.  F. 
G.  Jones  is  president  of  the  company. 

A  strike  of  street-railway  employes  in  Marseilles 
on  March  22d  resulted  in  the  crippling  of  the  serv- 
ice and  some  destruction  of  railway  property. 

The  proposition  to  grant  a  franchise  to  J.  S.  Polk, 
president  of  the  Des  Moines  City  Railway  company, 
for  the  construction  of  an  interurban  street  railway 
over   streets    of   Indianola,   Iowa,   was    carried   at   a 

recent  election. 

The  directors  of  the  Louisville,  Mount  Washing- 
ton and  Fairfield  (Ky.)  Electric  Railway  company 
have  decided  to  begin  construction  work  on  the  new 
railwa}'^  soon.  The  road  will  be  29  miles  in  length 
and  will  be  built  from  Louisville  to  Fairfield,  Ky. 

The  Genesee  and  Orleans  Railway  company  was 
incorporated  last  week,  to  operate  a  street  surface 
road  2y  miles  long,  from  Batavia,  N.  Y.,  to  Point 
Breeze,  on  the  south  shore  of  Lake  Ontario,  on  the 
east  side  of  Oak  Orchard  Harbor.  The  company 
is .  capitalized  at  $350,000,  and  the  directors  are 
George  W.  Aldridge.  John  H.  Gregory,  Houston 
Barnard,  George  Wilder,  Frederic  P.  Allen,  Charles 
H.  Babcock  and  John  F.  Kinney  of  Rochester. 
Charles  E.  Hart  of  Albion  and  James  M.  Aiken  of 
Barre,  Orleans  County.  The  principal  ofiice  of  the 
company   will   be  at   Albion,   N.   Y. 


AUTOMOBILES. 


The  daily  newspapers  have  revived  the  rumor 
that  Thomas  A.  Edison  is  at  work  on  a  storage 
Lattery  especially  adapted  for  automobile  use,  which 
shall  not  have  the  excessive  weight  of  the  present 
type  of  accumulator. 

The  management  of  the  Illinois  Electric  Vehicle 
Transportation  company  of  Chicago  has  received 
more  than  enough  proxies  from  stockholders  to  carry 
through  the  plan  to  liquidate  the  concern.  There 
are  158,620  shares  of  stock  outstanding,  and  a  ma- 
jority of  two-thirds,  or  105.746  shares,  had  to  consent 
to  retire  from  business  in  order  that  the  recommenda- 
tion of  the  directors  might  be  concurred  with.  Con- 
siderably more  than  this  number  have  assented. 

The  directors  of  the  New  England  Electric  Ve- 
hicle Transportation  company  of  Boston  have 
voted  in  favor  of  a  recommendation  to  the  stock- 
holders advising  the  discontinuance  of  the  business. 
A  special  meeting  of  the  stockholders  will  be  held 
in  Jersey  City  on  April  29th,  to  vote  upon  the  rec- 
ommendation of  the  directors  that  the  company  be 
dissolved.  This  course  was  decided  upon  some  time 
ago,  the  statement  being  made  that  the  business 
could  not  be  conducted  at  a  profit. 

In  an  address  delivered  before  the  New  York  Elec- 
trical society,  at  a  recent  meeting,  Mr.  G.  Plerbert  Con- 
diet,  according  to  the  New  York  Times,  made  the  fol- 
lowing prediction :  "There  are  now  in  New  York 
about  400  vehicles  of  the  automobile  type  and  about 
400,000  horse-drawn  vehicles.  I  will  predict  that  in  a 
few  years  notices  will  be  posted  to  the  effect  that  no 
horses  are  allowed  upon  the  streets  of  New  York, 


PUBLICATIONS. 


The  Standard  Welding  company  of  Cleveland, 
Ohio,  has  issued  an  illustrated  catalogue  of  auto- 
mobile parts,  showing  rims,  tubing  and  cylinders  of 
seamless  steel  and  cuts  of  electrically  welded  tubing 
and  rings. 

"Electrical  Investments"  is  the  title  of  a  semi- 
monthly journal,  sold  at  the  modest  price  of  one 
penny  a  copy,  which  made  its  appearance  in  London 
last  .month.  It  is  published  by  the  proprietors  of 
"The  Manual  of  Electrical  Undertakings." 

Vol.  I..  No.  I,  of  Insurance  Engineering,  an  illus- 
trated monthly  magazine  "devoted  to  the  science  of 
diminishing  hazards  to  property  and  life,"  has  made 
its  appearance.  The  initial  issue  has  96  pages  and 
presents  a  good  appearance.  One  article  is  on  "Some 
Characteristic  Electric  Burn-outs."  The  Insurance 
Press,  120  Liberty  street.  New  York,  is  the  pub- 
lisher. 

Machado  &  Roller  of  New  York  have  issued  a  cat- 
alogue for  1901,  descriptive  of  Whitney  electrical  in- 
struments. The  makers  of  this  apparatus  have 
adopted  the  plan  of  making  all  ammeters  uniform  in 
respect  to  the  difference  of  potential  required  to  pro- 
duce full  scale  deflection  of  the  pointer,  thus  mak- 
ing all  shunts  interchangeable  and  permitting  of  the 
speedy  checking  up  of  a  number  of  switchboard 
instruments  by  simply  disconnecting  the  instruments 
from  their  shunts  and  connecting  them  all  in  paral- 
lel with  a  standard  instrument. 

The  National  Board  of  Fire  Underwriters  has  is- 
sued the  1901  edition  of  its  "National  Electrical 
Code,"  together  with  new  editions  of  the  rules  and 
requirements  for  the  construction  and  installation 
of  chemical  fire  extinguishers,  and  the  regulations 
governing  the  installation  of  fire  doors  and  shutters. 
In  revising  the  electrical  code  a  list  of  the  changes 
made  has  been  kept  and  published  as  an  insert  to 
the  pamphlet,  forming  a  feature  most  convenient 
to  foremen  and  others  who  are  required  to  be  thor- 
oughly familiar  with  the  requirements  of  the  code. 
The  booklet  dealing  with  fire  doors  contains  53  illus- 
trations from  drawings  prepared  by  B.  H.  Glover 
and  Dean  Harvey  of  the  Underwriters'  Laboratories, 
Chicago. 

The  B,  F.  Sturtevant  company  of  Boston  has  is- 
sued an  illustrated  catalogue  of  its  disk  and  propeller 
fans.  Descriptions,  dimensions  and  prices  of  several 
types  are  given.  The  company  says :  "The  field  of 
usefulness  and  highest  efficiency  for  disk  and  pro- 
peller fans  is  that  in  which  resistances  are  slight 
and  velocities  low.  ihen,  and  then  only,  are  fans 
of  this  type  in  any  sense  competitors  of  the  cased 
fan  with  centrifugal  discharge.  For  the  forcing  of 
air  through  extended  piping  systems,  for  the  pro- 
duction of  mechanical  draft  or  for  the  conveying  of 
light  material,  the  latter  type  is  necessary.  But 
within,  their  own  somewhat  limited  field  the  disk  and 
the  propeller  fan  cannot  be  excelled  for  efficiency, 
although  the  centrifugal  type  can  be  used  to  advan- 
tage where  the  conditions  demand." 


ELECTRICAL  SECURITIES. 

Transfer  books  of  the  Westinghouse  Electric  and 
Manufacturing  company  will  be  closed  on  April  9th 
and  reopened  on  April  20lh  to  allow  the  stockholders 
to  subscribe  for  one  share  of  additional  stock  at  $55 
in  proportion  to  each  five  shares  of  existing  stock. 
The  present  additional  issue  is  $3,000,000  of  the  $10,- 
000,000  authorized  February  20th.  A  syndicate  has 
underwritten  the  entire  amount.  Subscriptions  must 
be  made  by  April  20th  at  the  office  of  August  Bel- 
mont &  Co.  and  accompanied  by  a  payment  of  $25 
a  share.  The  balance,  of  $30  a  share,  is  payable 
June  15th,  at  which  date  the  stock  will  be  delivered. 
Transferable  receipts  will  be  given  upon  receipt  of 
the  first  payment.  The  new  stock  will  participate 
in  all  dividends  after  May  15th.  Fractional  amounts 
will  be  adjusted  by  the  bankers. 


TELEGRAPH. 


It  is  stated  that  an  agreement  has  been  reached 
between  the  Chicago  Board  of  Trade  and  the  tele- 
graph companies  by  which  the  quotation  service  will 
be  resumed  this  month  on  the  terms  noted  in 
the  Western  Electrician  of  March  2d. 


SOCIETIES  AND  SCHOOLS. 

The  University  of  Wisconsin  offers  for  this  year 
a  summer  school,  embracing  courses  for  artisans 
and  apprentices  in  steam  engineering,  applied  elec- 
tricity, machine  design,  materials  of  construction  and 
transmission  of  power,  and  shopwork  in  wood  and 
metal.  This  class  of  work  is  at  present  to  be  given 
only  during  the  summer  months,  the  courses  extend- 
ing from  July  1st  to  August  9th.  The  requirements 
for  entrance  are  merely  the  ability  to  speak  and 
write  the  English  language  and  a  fair  knowledge 
of  elementary  arithmetic,  and  the  fees  charged  are 
$15  for  entrance  and  a  laboratory  fee  of  five  cents 
an  hour  for  the  time  actually  spent  in  any  shop  or 
laboratory. 
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MISCELLANEOUS. 

A  Copenhagen  chemist  claims  to  have  discovered 
a  material  which  can  be  successfully  substituted  for 
rubber  in  the  manufacture  of  linoleum,  overshoes  and 
insulators.  The  material  is  made  from  asphalt,  and 
is  said  to  have  high  insulating  and  waterproofing 
qualities. 

Suit  has  been  brought  by  the  Automatic  Switch 
company  of  Baltimore,  represented  by  Brown  & 
Darby  of  Chicago,  against  Louis  M.  Knaus  of  De- 
troit, for  alleged  infringement  of  the  patent  covering 
the  Whittingham  automatic  switch  for  electric  mo- 
tors. Tliis  patent  is  No.  396,791,  and  is  dated  Janu- 
arj-  29,  1S89. 

A  large  brickyard  just  north  of  Hudson.  N.  Y., 
is  to  be  remodeled  and  equipped  with  electrical  ma- 
chinerj'  for  power  purposes.  Mills,  Sanders  and 
pumps  will  be  driven  by  electric  motors,  and  an 
electric  locomotive  will  take  the  place  of  the  teams 
now  employed.  Power  will  be  furnished  by  the 
.\lbany  and  Hudson  Railway  and   Power  company. 

It  is  of  some  interest  to  note  that  the  Brotherhood 
of  Electrical  Mechanics,  numbering  3D0,  has  returned 
to  the  Building  Trades  Council  of  Chicago.  The 
union  was  suspended  several  months  ago  under  a 
fine  of  $300  because  of  its  refusal  to  abide  by  the 
decision  of  the  council  that  it  surrender  conduit 
work  on  the  Illinois  Theater  to  the  gasfitters.  An 
appeal  to  the  National  Building  Trades  Council 
caused  the  reinstatement,  the  $300  fine  being  remitted. 

Coroner  Traeger  of  Chicago,  in  his  report  on  the 
disastrous  boiler  explosion  at  the  Doremus  laundry, 
calls  attention  to  the  fact  that  the  men  in  charge 
of  boilers  are  often  required  to  attend  to  other  du- 
ties, which  render  a  careful  watch  over  the  boiler 
room  impossible.  He  condemns  this  practice  and 
recommends  an  increase  of  the  penalties  for  viola- 
tion of  the  boiler  laws.  A  special  committee  ap- 
pointed by  the  council  is  reported  to  be  in  favor 
of  abolishing  the  use  of  longitudinal  lap  seams  in 
boiler  construction. 


TRADE  NEWS. 


The  National  Mining  and  Development  company 
of  \Vaterbur5-,  Vt.,  has  been  organized,  to  market 
large  deposits  of  asbestos  said  to  exist  at  Eden,  Vt. 

The  Crescent  Electrical  Manufacturing  company 
of  Rochester,  N.  Y.,  has  been  organized  and  incor- 
porated, with  a  capital  of  $2,000,  by  C.  R.  Elliott, 
A.  L.  W.  Miller  and  H.  W.  Russell. 

The  Electrical  Appliance  company  of  Indianapolis 
has  been  incorporated.  The  authorized  capital  .stock 
is  $15,000,  and  the  directors  are  E.  E.  Rine.  S.  E. 
Rine,  C.  C.  JlcCauIey  and  J.  E.  Booth. 

The  St.  Louis  Electrical  Supply  company  announces 
that  it  has  secured  commodious  quarters  at  iiiS 
Pine   street.    St.   Louis,  and  is  now   doing  business 


at  that  location,  with  a   full  stock  of  general  elec- 
trical supplies. 

The  Automatic  Trolley  Catcher  and  Controller 
company  of  Syracuse,  N.  Y.,  has  been  incorporated, 
with  $100,000  capital,  by  H.  D.  Milloy  of  Buffalo 
and  J.  H.  Devire  and  W.   S.   Farmer  of  Syracuse. 

The  Southern  Electric  company  of  El  Paso,  Texas, 
has  been  incorporated,  with  an  authorized  capital 
of  $10,000,  for  the  purpose  of  erecting  electric-power 
plants.  B.  L.  Berkey,  G.  A.  Andrews  and  others  are 
the  organizers. 

A.  Louis  Kuehmsted,  general  manager  of  the  Greg- 
ory Electric  company  of  Chicago,  has  just  returned 
from  an  extended  purchasing  trip,  going  as  far  South 
as  Birmingham,  Ala.  He  reports  great  activity  in  the 
electrical  field,  there  being  an  especially  heavy  de- 
mand for  street-railway  generators  and  large  al- 
ternators. He  succeeded  in  closing  several  large 
deals. 

Bergtheil  &  Young,  electrical  engineers  and  con- 
tractors of  London  and  Manchester,  announce  that 
they  have  taken  Mr.  Robert  O.  Ritchie  into  partner- 
ship. Mr.  Ritchie  for  many  years  acted  as  manager 
of  the  electrical  department  of  Greenwood  &  Batley 
of  Leeds.  He  will  now  devote  his  attention  princi- 
pally to  Bergtheil  &  Young's  business  in  the  North, 
taking  charge  of  the  Manchester  branch. 

According  to  a  financial  paper,  the  gross  earnings 
of  the  Electric  Storage  Battery  company  for  the  year 
ended  December  31,  1900,  were  $3,309,443,  an  in- 
crease of  $1,186,764  over  the  amount  in  1899.  The 
net  profits  were  $1,149,759,  ^n  increase  of  $540,574, 
and  the  net  income  was  $1,317,865,  a  gain  of  $393,- 
342.  During  the  year  13,361,000  pounds  of  plates  were 
nianufactured,   and   11,688,151   pounds   were  shipped. 

At  the  recent  annual  meeting  of  the  National  Elec- 
trical Trades  association,  held  in  Chicago,  the  fol- 
lowing-named officers  were  elected  for  the  ensuing 
year :  President,  W.  M.  Carpenter,  of  the  Western 
Electric  company,  Chicago ;  vice-president,  Charles  B, 
Price,  of  the  Pettengill-Andrews  company,  Boston ; 
secretary  and  treasurer,  F.  P.  Vose,  Chicago :  di- 
rectors, W.  M.  Carpenter,  Charles  B.  Price,  R.  E. 
Gallaher,  of  the  New  York  Insulated  Wire  company ; 
C.  M.  Wilkins,  of  Partrick,  Carter  &  Wilkins,  Phila- 
delphia, and  F.  D.  Lawrence,  of  the  Standard  Elec- 
tric company,  Cincinnati.  The  next  meeting  of  the 
association  will  be  held  in  Philadelphia  in  March, 
1902. 

The  American  Bridge  company  reports  that  its 
foreign  trade  is  developing  very  rapidly.  Within  the 
last  few  days  it  has  received  a  contract  for  20,000 
tons  of  bridges  for  the  Guayquil  and  Quito  Rail- 
road company  in  Ecuador,  South  America,  and  a 
large  group  of  buildings  for  the  Cananea  Consoli- 
dated Copper  and  Silver  Mining  company  of  Mexico ; 
also  several  large  contracts  for  manufacturing  build- 
ings, to  be  shipped  to  Australia,  and  a  large  railroad 
bridge   to  go   to  the    Sandwich   Islands.     It  is  also 


announced  that  the  company's  tender  for  a  large 
foreign  contract  exceeding  in  size  anj^hing  which  it 
has  taken  has  been  accepted,  and  that  one  of  its 
engineers  sailed  last  week  to  consummate  the  ar- 
rangements. The  officers  of  the  American  Bridge 
cornpany  decline  to  say  anything  about  this  matter 
until  the  contract  is  definitely  consummated,  but  ad- 
mit the  facts  substantially  as  above  stated,  and  say 
that  it  is  the  most  important  foreign  contract  that 
they  have  yet  taken. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  is  carry- 
ing a  full  stock  of  swinging  ball  lightning  arresters. 
Orders  can  be  shipped  the  day  they  are  received. 

The  Western  Electric  company,  Chicago,  is  send- 
ing out  bulletins  on  speaking  tubes,  annunciators  and 
combination  letter-boxes.  This  company  manufac- 
tures a  large  line  of  this  materiah 

Two  large  exhaust  heads,  one  30  inches  and  the 
other  36  inches  in  diameter,  were  recently  installed 
by  the  Edison  Electric  Illuminating  company  of  Bos- 
ton, Mass.,  in  the  new  Boston  power  station.  They 
are  of  the  Sturtevant  centrifugal  type,  built  by  the 
B.  F.  Sturtevant  company  of  Boston,  Mass. 

The  enclosed  fuse  is  rapidly  coming  into  general 
use  among  electricians  of  experience,  who  readily 
appreciate  its  points  of  merit.  A  full  hue  of  D.  & 
W.  enclosed  fuses,  motor  cut-outs  and  safety  devices 
of  all  kinds  is  carried  in  stock  by  the  Central  Elec- 
tric company  of  Chicago,  which  is  selling  agent  for 
all  D.  &  W.  material.  These  devices  reduce  the 
danger  of  fire  through  blowing  of  fuses  to  a  mini- 
mum, and  are  a  great  protection  to  life  on  high- 
tension   circuits. 

Theodore  Smith,  manufacturer  of  Smith's  patent 
lamp-adjusting  and  controlling  devices,  151  Throop 
street,  Chicago,  announces  that  his  devices  have  been 
submitted  to  the  National  Board  of  Fire  Under- 
writers and  have  been  approved.  Mr.  Smith  states 
that  his  specialties  have  met  with  favor  by  all  those 
who  have  had  difficulty  in  placing  incandescent  lamps 
where  they  are  most  desired.  There  is  a  demand 
for  a  device  which  will  permit  an  incandescent  lamp 
to  be  placed  where  light  is  most  needed,  and  this 
seems  to  be  accomplished  by  the  Smith  device. 

The  Electric  Storage  Battery  company  of  Philadel- 
phia has  recently  closed  a  contract  with  the  Hamil- 
ton, Grimsby  and  Beamsville  Electric  Railway  com- 
pany of  Hamilton,  Ont.,  for  the  installation  of  a 
battery  of  Chloride  accumulators  at  Grimsby,  a 
point  10%  miles  from  the  power  house  of  the  railway 
company.  The  installation  consists  of  229  elements, 
to  give  a  discharge  rate  of  160  amperes,  and  is  to 
be  used  to  re.gulate  and  maintain  the  voltage  on  the 
line.  The  containing  jars  for  this  battery  are  suffi- 
ciently large  to  allow  a  future  increase  of  50  per 
cent,  by  the  addition  of  extra  plates. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


670_.4I5.  Electrically  Operated  Brake.  George  D. 
Burton.  Boston.  Mass.  Application  filed  April 
13,  1S99.     Renewed  August  13,  1900. 

Two  solenoids  are  disposed  apart  from  each  other  with 
a.  piston  havinE  its  opposite  ends  extending  into  them. 
Two  levers  are  fulcrumed  at  corresponding  ends,  one  to 
the  piston  between  the  solenoids  and  the  oiber  to  a  sta- 
tionary pivot.  A  link  connects  the  levers,  and  the  brake 
mechaoism  is  connected  to  their  opposite  ends  with 
means  for  energizing  the  solenoids  alternately  for  apply- 
ing or  releasing  the  brakes. 

670419.  Railway  Brake.  Anton  Duppler,  Jersey 
City.  N.  J.,  assignor  to  Phoebus  H.  Alexander, 
New  York.  N.  Y..  and  the  Compound  Magnet 
Brake  company  of  New  Jersey.  Application  filed 
October  17,  1900. 

A  lever  operates  an  electrically  actnated  braking 
mechanism.  The  movement  of  the  handle  first  applies  a 
moderate  braking  effort  by  means  of  a  hand-operated 
brake,  and  then  cnts  into  operative  circuit  the  energizing 
coils  of  the  electrically  operated  braking  mechanism,  and 
gradaally  increases  the  braking  eff  jrt  of  the  latter  without 
adding  to  the  effort  of  the  hand  brake. 

670,420.  Railway  Brake.  Anton  Duppler,  Jersey 
City,  N.  J.,  assignor  to  Phoebus  H.  Alexander, 
New  York,  N.  Y.,  and  the  Compound  Magnet 
Brake  company  of  New  Jersey.  Application  filed 
June   12,   1900. 

A  nnmber  of  magnets  have  their  armatures  arranged  at 
increasing  distances  from  the  corresponding  poles,  and 
means  are  provided  whereby  the  efforts  exerted  between 
the  magnets  and  their  armatures  are  applied  to  the 
brakes.  As  the  brakes  are  moved  under  the  inSaence  of 
the  attraction  of  the  magnets  for  their  armatures,  the  lat- 
ter contact  with  their  corresponding  magnets  progress- 
ively in  such  a  way  as  to  constitute  a  magnetic  ratchet, 
whereby  there  is  opposed  to  the  return  of  the  braking 
mechanism  to  the  zero  point  the  effort  tending  to  maintain 
the  practically  closed  magnetic  circuit  between  such 
armatures  and  their  corresponding  magnets  as  are  in 
contacL 

670,425.  Switch  ilechanism  for  Surface-contact 
Railways.  George  T.  Hanchett,  Hackensack, 
N.  J.,  and  John  M.  ^Murphy.  Torrington,  Conn., 
assignors  to  the  ilurphy  Safety  Third  Rail  Elec- 
tric company,  New  York,  N.  Y.  Application 
filed  Jtily  27,  1900. 

A  solenoid  switch  mechanism  has  a  high-resistance 
winding  and  a  low-resistance  winding  including  an  ex- 
ternal spiral  winding  and  an  internal  core,  one  terminal 
of  the  circuit  connecting  to  the  spiral  winding  and  the 
other  to  the  core.  Counteracting  eddy  currents  are  set 
up,  tending  to  retard  the  magnetic  action  and  make  the 
solenoid  a  slow-acting  magnet.     (See  cut.) 


Issued  Alarck  26,  zgoi. 

670,440.  Electric  Ore  Concentrator.  Henry  M.  Sut- 
ton and  Walter  L.  Steele,  Dallas,  Texas.  Ap- 
plication filed  July    iS,   1900. 

A  screening  device  capable  ot  electrical  repulsive  ac- 
tion is  disposed  adjacent  to  an  electrified  surface.  Means 
are  provided  for  conduciing  non-metallic  particles  which 
may  pass  through  ihe  screen.  Hoods  extending  from  the 
conducting  devices  are  disposed  adjacent  10  the  screen, 
anda  feeding  device  discharges  upon  the  surface. 


NO.    670,425. 

670,441.  Process  of  Concentration.  Henry  M.  Sut- 
ton and  Walter  L.  Steele,  Dallas,  Texas.  Origi- 
nal application  filed  July  18,  1900.  Divided  and 
this  application  filed  August  23,  1900. 

This  patent  covers  a  process  of  separating  a  conductive 
substance  from  a  non-conductive  substance,  or  from  one 
of  relatively  inferior  conductivity,  which  consists  in  elec- 
trically charging  the  mass  and  exposing  the  same  to  a 


screen  which  is  capable  of  electrical  repulsive  action 
upon  the  conductive  substance,  and  removing  the  non- 
conductive  particles  by  an  extraneous  force. 

"  670,454.     Commutator.     George  W.  Nistle,   Chicago, 
111.    Application  filed  January  29,   1901. 

A  commutator  formed  of  a  disk  of  insulating  material 
has  an  opening  substantially  parallel  with  and  inde- 
pendent of  the  shaft  opening  and  an  opening  passing  from 
the  periphery  of  the  disk  to  the  aforesaid  openins*.  A  seg- 
ment carrying  a  bolt  or  screw  enters  the  peripheral  open- 
ing, and  a  nut  is  placed  on  the  bolt  situated  within  the 
horizontal  opening, 

670.474.  Storage  Battery.  Justus  B.  Entz,  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  company,  Philadelphia,  Pa.  Application 
filed  July  9,   1900. 

The  electrode  consists  of  a  laminated  combined  sep- 
arator and  support,  internally  provided  with  rpenings 
forming  wells  and  externally  provided  with  projections. 
Active  material  or  material  adapted  to  become  acive  is 
applied  to  the  faces  o£  the  sepiralor  support,  and  con- 
ducting plates  are  applied  to  the  active  material  or  to  the 
material  to  become  active. 

670.475.  Storage  Battery.  Justus  B.  Entz,  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  company,  Philadelphia,  Pa.  Application 
filed  July  9,   1900. 

This  bactfiry  consists  of  a  seri'^s  of  fluted  sheets,  whereof 
alternaie  flutes  are  perforated  and  interme  liate  flutes  are 
imperf"rate,  arranged  in  such  manner  that  the  imper- 
forate flutes  abut  Active  material  or  material  adapted  to 
become  active  is  located  in  the  imperforate  flutes  of  one 
sheet  and  held  to  pla'-e  by  the  perforated  flute  of  ihe  ad- 
joining sheet,  Coriductors  extend  into  the  active  mafrial, 
and  the  electrolyte  contained  in  the  wells  is  bounded  by 
the  perforated  flutes  of  adjacent  sheets. 

670.476.  Electrical  Distribution.  Justus  B.  Entz. 
Philadelphia,  Pa.,  assignor  to  the  Electric  Stor- 
age Battery  company,  Philadelphia,  Pa.  Appli- 
cation  fileii    September    i,    1900. 

A  shunt  field  coil  for  the  booster  acts  as  a  secondary  to 
the  main  field  coils,  and  an  impedance  is  placed  in  series 
relation  to  the  shunt  coil  to  diminish  the  currents  which 
would  be  induced  by  the  action  of  the  main  field  coils. 

670,538,  Subscriber's  Telephone  Circuit.  William 
W.  Dean,  Chicago.  111.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  company,  Chicago,  111. 
Application  filed  April  28,  1S99. 

The  telephone  circuit  includes  a  Wheatstone  bridge  in 
which  a  transverse  arm  extends  between  the  parallel 
paths  and  is  connected  between  the  junction  points  of  the 
two  arms  of  each  path.  A  microphone  is  placed  in  one 
arm  of  the  bridge.  Primary  induction-coil  windines  are 
contained  in  several  of  the  arms  of  the  bridge,  and  the 
secondary  coils  are  joined  together  so  that  the  induced 
currents  are  added. 
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670,547.  Electrical  Connecting  Device.  John  S. 
Schenck,  Brooklyn,  N.  Y.  Application  filed  Jan- 
uary 20,   1900. 

The  subject  of  this  patent  is  a  rosette  consistiDK  of  a 
main  portion  and  a  fuse-carrying  portion,  with  means  for 
joining  the  parts  by  a  relative  lateral  movement  in  one 
direction,  and  for  pressing  the  two  portions  together  so  as 
to  resist  lateral  movement  in  the  opposite  direction. 

670,552.  Handle  and  Adjuster  for  Electric  Lights. 
Ellis  E.  Brown,  Reading,  Pa.  Application  filed 
October  16,  1900. 

The  device  described  combines  a  lamp  support  and 
cord  adjuster,  and  cooslsis  of  a  handle  provided  at  one 
end  with  means  for  attaching  a  lamp,  and  having  a  pas- 
sage extendine  through  it  from  end  to  end  through  which 
the  lamp  cord  is  adapted  to  pass.  A  lateral  passage  con- 
nects the  first  passage  with  the  outside  of  the  handle,  so 
that  the  cord  can  be  deflected  from  the  longitudinal 
groove  and  wrapped  around  the  external  surfdce  of  the 
handle. 


way,   Jr.,   New   York,   N.   Y.    Application  filed 
February    I,    1899. 

The  oven  in  which  the  baking  is  done  is  surrounded  by 
an  electric  beater,  which  is  in  turn  enclosed  in  a  steam 
space.  A  heat-insulating  jacket  surrounds  the  entire 
apparatus. 

670.669.  Electric  Stove.  William  S.  Hadaway,  Jr., 
New  York,  N.  Y.  Application  filed  February  .1, 
1899- 

A  hollow  beat-con6Ding  support  has  an  opening  at  the 
top.  and  a  heat  generator  is  suspended  therefrom  so  as  to 
leave  an  air  space  around  the  edge  of  the  generator,  and 
a  heat  insulator  fills  the  support,  A  hood  surmounts  the 
heat  generator  within  the  air  space. 

670.670.  Electric  Stove.  William  S.  Hadaway,  Jr., 
East  Orange,  N.  J.  Application  filed  June  30, 
1900. 

An  annular  body  having  a  flat  top  contains  an  annular 
chamber  and  means  for  supplying  the  chamber  with 
heated  fluid.  An  electric  heater  is  situated  within  the 
op^nine  in  the  annular  body,  having  its  upper  surface  in 
subsiantially  the  plane  of  the  fiat  top. 


670, 


670, 


670, 


670, 


NO.    670,573, 

,557.  Continuous-current  Machine  and  Appara- 
tus. Max  Deri,  Vienna,  Austria-Hungary.  Ap- 
plication filed  March  24,  1900. 

The  series  winding  has  an  ax'S  at  an  angle  with  the 
brush  axis,  producing  a  field  which  combines  with  the 
shunt-excited  main  field  to  form  a  resultant  field,  variable 
in  strength  and  position  according  to  the  main  current, 
whereby  one  component  eflfecis  sparkless  commutation, 
while  the  other  effects  regulation  of  the  pressure. 

,564,  Telephone  Receiver.  Charles  H.  North, 
Cleveland,  Ohio,  assignor  to  the  North  Electric 
company,  Cleveland,  Ohio.  Application  filed 
September   27,    1899. 

The  casing  consists  of  a  body  and  a  cap  screwing  di- 
rectly thereto  by  internal  threads  on  ihe  cap  and  external 
threads  on  t  e  body.  A  cup  within  the  casing  has  a  flange 
extending  between  the  cap  at^d  body  wiih  screw-tbieads 
on  its  exierior,  these  sci  ew-ihreads  forming  a  coi>tinuation 
of  the  screw-threads  on  ihe  body,  so  that  the  same  internal 
threading  on  the  cap  may  mesh  wirh  boih  the  cup  and 
body.  A  didphragm  is  held  between  the  cup  and  cap,  and 
a  magnet  is  carried  by  the  cup. 

,573.  Suspension  Cut-out.  James  J,  Wood,  Fort 
Wayne,  Ind.  Application  filed  December  ig,  1900. 

A  rotaiable  switch  Fpindle  carries  contacts  which  con- 
nect tht;  line  terminals  with  loop  lerminals  and  open  the 
line  circuit  throuteh  an  ii. dependent  ronductmg  member. 
A  bent  spring  bears  on  a  [.roject  on  from  ihe  spindle  to 
import  a  snap  mov<-meut  to  the  spindle,  and  to  tiold  the 
latter  in  the  position  to  which  it  may  have  been  moved. 
(See  cut.) 

5S3.  Primary  Electric  Battery.  Jean  P.  Fontaine, 
Paris,  France.    Application  filed  January  9,  1900. 

This  invention  comprises  a  double  fluid  battery  having 
active  eli-meots  consisiing  of  zinc,  and  of  soda  lye  on 
the  one  hand  and  nilri":  acid  on  the  othT.  A  porous 
vessel  of  Cardooard  and  fabric  placed  together  contains  a 
rigid  internal  substance  permeable  by  the  ac  d  soluti'^n. 
A  perforated  receptacle  atsove  the  nitric  acid  contains 
naphihalene  for  absorbing  the  nitrous  vaprs  A  layer  of 
linseed  above  the  soda  lye  renders  stationary  the  surface 
of  the  soda  lye. 

670,648.  Element  for  Secondary  Batteries,  John  T. 
Storey,  Philadelphia,  Pa.,  assignor  of  two- 
thirds  to  Henry  B.  Gross  and  Claude  S.  Jarvis, 
Philadelphia,  Pa.  Application  filed  June  25,  1900. 

The  frame  is  composed  of  frame  bars  arrani^ed  in  quad- 
rangular form,  and  of  cODfining  bars  extending  diagonally 
io  oppo-ite  directions,  the  outer  faces  of  the  confining 
bars  being  flush  with  the  side  facts  of  the  frame  bars. 
A  flat  coil  of  tape  formed  of  suitable  metal  is  mounted 
within  the  frame  bars  and  between  ihe  confining  bars,  the 
convolutions  of  the  coil  embodying  recesses  or  notches 
which  receive  the  confinii'g  bars,  and  the  tape  being  of  a 
breadth  corresponding  to  the  thickness  of  the  frame  bars, 

670,651.  Electric  Railway.  William  T.  Van  Dorn, 
Chicago,  111.     Application  filed  April  27,  1900. 

An  electric  conductor  rail  is  located  at  each  side  of  the 
track  at  points  hither  than  the  axle  of  a  car  truck.  The 
car-truck  frame  is  supported  on  axl-s  projecting  laterally 
btyond  the  ira-k  wheels  and  provided  at  their  outer  ends 
with  eleurically  insulated  wheels.  The  wheels  are  nor- 
mally out  of  contact  with  the  conductor  rails,  but  are 
adapted  to  engage  them  by  elevation  a  distance  less  than 
the  height  of  a  track-wheel  flange.  Electric  contact  de- 
vices are  yieldingly  supported  on  each  side  of  the  truck 
frame  and  adapted  for  engagement  with  the  conductor 
rails. 

670,658.  Electric  Arc  Lamp.  Edgar  A.  Beck,  Los 
Angeles,   Cal.     Application  filed  May  7,   1900. 

The  joint  of  Ihe  upper  end  of  the  inner  globe  with  the 
cap  is  maintained  by  an  extension  of  the  cap  plate  at 
either  side,  each  extension  having  a  vertical  rod  rigidly 
attached  to  it,  so  that  the  cap  and  these  rods  always  main- 
tain a  constant  relationship  of  rigidity  with  respect  to 
each  other,  while  the  cap  at  the  lower  end  of  the  globe  is 
carried  and  pressed  vertically  upward  by  a  transverse  bar, 
elastically  suspended  by  springs  and  by  adjusting  nuts 
upon  the  rods.  This  transverse  bar  has  a  central  adjusta- 
ble projection  bearing  upward  against  the  bottom  cap  of 
the  lamp,  and  is  carried  upon  pivots  or  studs  forming 
part  of  a  sliding  block  on  each  of  the  rods. 

670.667.  Electric  Heater.  William  S.  Hadaway,  Jr., 
New  York,  N.  Y.  Application  filed  September 
24,  1898. 

Conducting  abutments  are  provided  for  the  resistance, 
one  of  which  includes  a  wedge.  A  connecting  screw 
travels  transversely  over  the  outer  surface  of  the  wedge. 

670.668.  Apparatus  for  Baking.    William  S.  Hada- 


No.  670,897. 

670,671-  Electrical  Heating  Resistance  and  Method 
of  Making  Same.  William  S.  Hadaway,  Jr., 
East  Orange,  N.  J.  Original  application  filed 
September  24,  1898.  Divided  and  this  applica- 
tion filed  December  i,  igoo. 

The  process  described  consists  in  fusing  magnesia, 
separating  the  crystallized  portions  of  the  resultant  mass 
after  cooling,  reducing  it  to  powder,  powdering  and  bak- 
ing graphite  at  a  temperature  higher  than  that  intended  in 
practice,  and  mixing  the  two  powders. 

670,697.  System  of  Telegraphy.  Frederick  Bedell, 
Ithaca,  N.  Y.    Application  filed  October  20,  1899. 

Several  sources  of  sustained  electromotive  force  are 
us'd,  one  point  of  the  series  being  conn-cted  to  one 
terminal  of  the  circuit.  The  other  terminal  of  the  circuit 
is  connected  to  the  series  so  as  to  include  wiihout  reversal 
a  periodically  increasing  and  decreasing  number  of  the 
sources  tn  produce  per  odic  impulses  of  electromotive 
force.  The  transinitier  applies  to  the  line  certain  deter- 
mined ones  of  the  impulses  acccrding  to  a  prearrangi^d 
code  and  thus  transmi<s  over  the  line  circuit  to  a  receiver 
connected  thereto  corresponding  current  impulses,  (See 
cut.) 
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670,711.  Coherer  for  Detecting  Electric  Waves. 
Adolf  Koepsel,  Charlottenburg,  Germany.  Ap- 
plication filed  August  25,  1900. 

The  electrodes  have  their  acting  faces  made  of  har- 
dened steel  or  iron.  Metallic  comminuted  materiil  is 
located  between  the  electrodes  and  io  contact  with  their 
acting  faces. 

670,774.  Apparatus  for  Forming  Elements  for  Elec- 
tric Accumulators.  William  Gardiner,  Chicago, 
111.,  assignor  to  the  Helios-Upton  company  of 
New   Jersey.     Application   filed   April    28,    1900. 

A  tank  conlains  temporary  negative  electrodes  and  a 
means  for  securing  a  series  of  unformed  plates  midway 
between  the  fixed  negative  electrodes.  An  electrical 
conducting  bar  is  suspended  above  the  tank,  to  which  the 
inactive  plares  are  attached.  A  guide  at  each  end  of  the 
tank  supports  the  bar. 

670.B08.  Method  of  Electric  Welding.  John  C. 
Perry.  Clinton,  Mass.  Application  filed  Septem- 
ber 15,  1899. 

This  patent  covprs  a  method  of  electrically  welding  parts 
having  a  coating  of  a  relatively  low  melting  temperature, 
which  consists  in  applyit  g  to  ihe  parts  a  relaiively  heavy 
pressure,  applying  a  current  of  ele  tririty  to  ihe  parts  at 
their  point  of  contact  of  relatively  large  volume  and  ar- 
ranging the  pressure  to  force  the  parts  together  auto- 
mitically  wfier  the  material  softens,  and  thereafter 
break  the  circuit  to  volatilize  the  coating  at  the  point  of 
contact,  so  as  to  form  an  envelope  about  the  weld  and 
complete  the  weld  before  the  heating  action  extends  be- 
yond the  point  of  the  joint  sufficiently  to  destroy  the  coat- 
ing surrounding  it. 

670,855.  Safety  Trolley  Device,  Charles  W.  Dia- 
mond. New  Orleans,  La.,  assignor  to  Moise 
Levy,  Jr.,  New  Orleans,  La.  Application  filed 
July   18,    1900. 

The  pivoted  trolley  arm  has  an  extension  from  its  piv- 
otal point  and  a  tension  spring  connected  to  the  exten- 
sion. A  block  to  which  tbe  spring  is  connected  moves 
along  a  horizontal  guide.  A  pair  of  trggle  levers  have  at 
one  end  a  fixed  pivotal  point  and  at  their  opposite  end  are 
pivoted  to  the  block.  A  stop  arrests  the  downwaid  swing 
of  tbe  toggle  levers  at  a  point  slightly  below  their  central 
line.  A  flexible  connection  is  made  between  the  trolley 
arm  and  the  toggle  levf  rs,  the  latter  being  arranged 
while  in  their  extreme  downward  limit  to  maintain  a  work- 
ing tension  on  the  spring,  but  to  respond  to  an  excessive 
upward  pull  on  the  trolley  arm  connection  and  relieve  the 
tension. 

670,87,^    Railway   Brake. 


N.  Y.,  assignor  to  the  Compound  Magnet  Brake 
company  of  New  Jersey.  Application  ^ed  March 
I,   1901. 

An  operating  handle  applies  a  braking  effort  through  a 
hand-operated  mechanism,  and  is  also  arranged  to  apply 
a  braking  effort  by  means  of  electrically  operated  mech- 
anism during  a  portion  of  its  movement.  Means  are  pro- 
vided for  varying,  as  desired,  the  point  in  tbe  movement 
of  the  handle  at  which  the  braking  effort  from  the  elec- 
trically operated  mechanism  reaches  its  maximum. 

670,877.  Primary  Battery  and  Process  of  Regener- 
ating Same.  Henry  K.  Hess,  Philadelphia,  Pa., 
assignor  to  Herman  J.  Dercum,  trustee,  Phila- 
delphia, Pa.  Application  filed  December  21,  1900. 

The  process  described  for  the  treatment  of  battery 
fluids  consists  in  reducing  with  water  the  density  o(  a  con- 
centrate battery  fluid,  and  employing  the  fluid  in  a  bat- 
tery cell  in  the  production  of  an  electric  current,  then 
regenerating  the  fluid  and  vaporizing  out  the  excess  water 
to  restore  it  to  its  original  density. 

670.895.  Unit-multiple  System  of  Electrical  Traih 
Control.  Frederick  C.  Esmond,  Brooklyn,  N.  Y.. 
assignor  to  the  Esmond  Electric  Traction  and 
Signal  company  of  West  Virginia.  Application 
filed  August   2,    1898. 

Two  conductors  extend  through  the  train.  Motors  are 
carried  by  individual  cars  of  the  train,  eacli  motor  having 
one  of  its  elements  connected  between  the  conductors 
and  its  other  element  connected  between  one  of  the 
conductors  and  a  ground  or  other  return  conductor. 
Motor  controllers  on  individual  cars  of  the  train  are  elec- 
trically connected  with  a  supply  conductor,  and  electrical 
connections  are  made  between  the  controllers  and  the 
pair  of  conductors  mentioned. 

670.896.  Unit-multiple  System  of  Electric  Railways. 
Frederick  C.  Esmond,  Brooklyn,  N.  Y.,  assignor 
to  the  Esmond  Electric  Traction  and  Signal 
company  of  West  Virginia.  Application  filed 
August  2,    1898. 

Conduftors  extend  thronebout  a  train  of  cars.  Motors 
carried  on  individual  cars  of  the  train  have  one  of  ihe  ele- 
ments of  each  connected  between  two  of  the  conductors 
and  the  other  elem-nt  of  each  connected  between  a  th  rd 
conductor  and  a  ground  or  other  return  ronduftor.  Con- 
trollers are  placed  on  individual  cars  of  the  train  each  of 
which  IS  adapted  to  control  the  fliw  of  current  through  all 
of  the  elements.  It  is  possible  from  any  car  to  charge  the 
direction  of  motion  of  all  the  motors  by  reversing  the  flow 
of  current  through  one  of  the  elements  of  each. 

670.897.  Unit-multiple  System  of  Train  Control. 
Frederick  C.  Esmond,  Brooklyn,  N.  Y.,  assignor 
to  the  Esmond  Electric  Traction  and  Signal 
company  of  West  Virginia.  Application  filed 
January  25,  igoo. 

1  here  are  provided  groups  of  car-propelling  motors  hav- 
ing the  same  elements  of  corresponding  motors  in  the  dif- 
ferent groups  connected  in  parallel  between  the  train 
conductO'S.  The  motor  controllers  comprise  resistances 
corresponding  to  the  groups  of  motors,  and  have  sections 
adapted  to  be  connected  in  parallel  with  tbe  corresponding 
sections  of  the  other  resist^nces  and  in  series  with  the 
motors  of  the  group  to  which  they  correspond.  Means  are 
provided  operable  at  each  of  the  controllers  for  varying 
the  resistance  in  circuit  with  each  group  of  motors  and 
changing  the  circuit  relations  between  tbe  motors  com- 
posing the  group.     (See  cut.) 
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670,898.  Unit-multiple  System  of  Train  Control. 
Frederick  C.  Esmond,  Brooklyn,  N.  Y.,  assignor 
to  the  Esmond  Electric  Traction  and  Signal 
company  of  West  Virginia.  Application  filed 
April    10,    1900. 

Each  car  is  provided  with  a  pair  of  conductors  and  a 
motor  which  is  connected  with  one  of  them,  the  con- 
ductors being  also  coupled  throughout  the  train.  There  is 
an  electrical  connection  on  each  car  between  the  supply 
conductor  and  one  of  the  pair  of  conductors,  and  a 
switch  in  each  of  the  connections. 

Reissue. 
11,899.  Means  for  Propulsion  of  Vehicles  by  Elec- 
tricity. Frederick  J.  Newman  and  Josef  Led- 
winka,  Chicago,  III,  assignors  to  the  Hub  Mo- 
tor company  of  New  Jersey.  Application  filed 
February  11,   1901. 

For  an  electrically  propelled  vehicle  with  a  non-rotatable 
axle,  a  wheel  having  a  hollow  hub  is  provided  with  field- 
magnet  coils  and  with  an  annular,  internal  gear  journaled 
on  the  axle.  The  armature  is  piovided  with  a  pmion  and 
also  journaled  on  the  axle.  A  bracket  is  secured  to  the 
axle  and  supports  a  gear  wheel  meshing  with  the  interna! 
gear  and  the  pinion,  the  hub  completely  enclosing  all  of 
the  other  parts.     (See  cut.) 

Design. 
34,277.     Carbon  Anode.  Max  Mauran,  Niagara  Falls, 
N.  Y.,  assignor  to  the  Mathieson  Alkali  Works 
of  Virginia.     Application  filed  January  10,  igoi. 
Term  of  patent,  14  years. 
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Power  Plant   of   the  Northwestern  Ele- 
vated   Railroad. 

Tlie  Nortlnvestern  elevated  railroad,  being  the 
latest  of  the  Chicago  elevated  roads  to  be  completed, 
and  representing,  as  it  does,  the  results  of  experi- 
ence gained  in  the  course  of  work  on  the  previous 
undertakings,  embodies  many  features,  hotli  mechan- 
ical and  electrical,  which  are  of  much  interest  as  ih 
Instrating  the  rapid  progress  which  has  been  made 
in  methods  of  design  and  construction  within  a 
few  years.  Among  these  may  be  mentioned  in  pass- 
ing the  design  of  the  elevated  structure  itself, 
which  provides  for  the  transmission  of  longitudinal 
thrusts  directly  to  foundations  in  the  immediate  vi- 
cinity, doing  away  with  the  longitudinal  vibration 
which  was  often  produced  in  elevated-railway  struc- 


in  width.     The  height  of  the  roof  trusses  above  the 
floor  varies  from  36  feet  to  38  feet. 

Engines   .ind   Generators. 

A  general  view  of  the  engine  room  is  given  in  Fig. 
I.  The  unit  in  the  foreground  consists  of  a  Siemens 
&  Halske  750-kilowatt,  internal-armature,  railway 
generator,  direct-connected  to  a  Reynolds-Corliss 
cross-compound  condensing  engine  built  by  the  Ed- 
ward P.  Allis  company  of  Milwaukee,  Wis.  The 
three  large  generating  sets,  of  1.500  kilowatts  capac'ty 
each,  are  similar  in  general  design  to  the  smaller  one, 
but  differ  in  a  few  details.  The  generators  of  the 
two  middle  units,  No.  2  and  No.  3,  are  the  first  ma- 
chines of  the  internal-armature  type  built  by  the 
Siemens  &  Halske  company,  while  No.  4  and  No.  i, 
the    latter   being   the    small   generator,    are    of   later 


ceivers,  is  all  under  the  floor  of  the  engine  room, 
giving  the  latter  a  neat  and  trim  appearance,  as 
shown  in  Fig.  i.  The  engine  room  is  spanned  by 
two   35-ton   hand-operated    cranes. 

In  the  operation  of  this  station  by  far  the  heaviest 
duty  falls  to  the  7SO-kilowatt  generating  unit.  Dur- 
ing the  winter  months  this  unit  runs  46  hours  out 
of  every  48.  being  shut  down  for  two  hours  every 
other  day  for  cleaning  and  removal  of  dirt  from 
the  armature,  compressed  air  being  employed  for 
the  latter  purpose.  The  load  during  the  winter  is 
heavier  than  during  warm  weather,  owing  to  the 
large  demand  for  current  by  the  heaters.  The  heater 
load  in  cold  weather  amounts  to  as  much  as  20  per 
cent,  of  the  maximum  demand  on  the  station,  and  in 
the  early  rnorning  hours,  when  the  trains  are  being 
prepared   for  service,   may   run   up   to    50  per   cent. 


POWER   PLANT    OF   THE   NORTHWESTERN   ELEVATED    RAILROAD. — GENERAL   VIEW  IN    ENGINE   ROOM. 


Hires  to  a  marked  degree  by  the  starting  of  a  steam 
locomotive  drawing  a  heavy  train,  before  the  adop- 
tion of  the  third-rail  system.  .Another  unique  fea- 
ture is  the  use  of  aluminum  feeders  throughout. 
At  the  time  of  the  installation  the  market  price  of 
copper  was  so  high  that  the  substitution  of  aluminum 
resulted  in  a  substantial  saving  in  the  cost  of  feeders. 
The  power  station  of  the  Northwestern  system  is 
m  keeping  with  the  high  order  of  engineering  shown 
elsewhere  by  the  designers  of  the  road,  and  for  a 
plant  of  such  size  is  remarkable  for  its  simplicity, 
flexibility  and  convenience  of  arrangement.  The 
Iniilding.  which  is  of  brick,  with  concrete  roof  and 
checkered  steel-plate  floors,  is  situated  on  Fullerton 
avenue,  near  the  corner  of  Southport  avenue,  and 
convenient  to  the  tracks  of  the  Chicago,  Milwaukee 
and  St.  Paul  railway.  The  property  extends  north 
to  Dunning  street,  making  a  plot  about  600  feet 
deep  by  132  feet  w'ide,  on  which  are  situated  the 
power  house,  cold-storage  house,  ash-receiving  bins 
and  fuel  track.  The  building  itself  is  approximately 
255  feet  in  length  by  112  feet  wide,  and  is  divided 
longitudinally  into  an  engine  room,  57  feet  seven 
inches  wide,  and  a  boiler  room,  50  feet  two  inches 


design.  One  of  the  principal  modifications  made  is 
the  substitution  of  a  much  heavier  commutator  spider 
for  the  comparatively  light  construction  employed 
in  the  earlier  machines.  The  design  is  greatly  sim- 
plified, and  provides  for  readily  removing  the  com- 
mutator for  repairs,  the  shaft  being  lengthened  to 
allow  the  spider  to  be  shifted  toward  the  main  bear- 
ing after  disconnecting  the  armature  leads. 

All  the  engines  are  of  the  Reynolds-Corliss  type, 
with  hollow-forged  shafts  of  fluid-compressed,  open- 
hearth  steel  made  by  the  Bethlehem  Steel  company. 
The  small  engine  has  cylinders  23  and  46  inches  in 
diameter,  with  48-inch  stroke,  and  runs  at  80  revolu- 
tions a  minute.  It  is  fitted  with  a  20-foot  flywheel. 
The  larger  engines  have  cylinders  30  and  60  inches 
by  60-inch  stroke  and  are  designed  to  run  at  75 
revolutions  a  minute.  The  flywheels  are  25  feet  in 
diameter.  Each  engine  has  two  governors,  one  reg- 
ulating the  working  cut-off  in  both  cylinders  in  the 
usual  manner  and  the  other  connected  with  a  trip 
which  releases  the  closing  mechanism  of  a  cut-off 
valve  in  the  steam  pipe,  shutting  off  steam  entirely 
when  a  safe  speed  is  exceeded.  The  steam  and  ex- 
haust piping,  together  with  the  separators   and   re- 


of  the  output  at  that  time.  The  service  required 
from  the  three  larger  units  averages  about  13  hours 
out  of  every  24. 

Condensing    System. 

Contrary  to  custom  in  plants  of  this  size,  individ- 
ual condensers  for  the  four  engines  are  not  provided, 
but  instead  the  entire  engine  exhaust  is  handled  by 
a  single  Weiss  counter-current  condenser  built  by 
the  Southwark  Foundry  and  Machine  company. 
Running  along -the  east  side  of  the  partition  wall,  un- 
derneath the  engine-room  floor,  is  the  exhaust  main 
into  which  the  exhaust  steam  from  each  engine  is 
discharged  through  a  22-inch  pipe.  This  main  varies 
in  size,  being  built  up  of  lengths  of  pipe  of  diam- 
eters of  22  inches,  36  inches,  46  inches  and  55  inches, 
and  joins  a  65-inch  elbow  and  pipe  after  passing  the 
fourth  engine.  The  two  smaller  sections  are  of 
cast-iron  pipe ;  the  larger  of  wrought-iron.  The  65- 
inch  pipe  is  carried  up  and  opens  into  the  head  of 
the  condenser,  which  is  about  10  feet  in  diameter  and 
cylindrical  in  shape,  with  a  conical  top,  situated  about 
35  feet  above  the  overflow  from  the  hot  well.  From 
the  head  of  the  condenser  a  pipe  extends  down  al- 
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most  to  the  bottom  of  the  hot  well,  forming  a  water 
leg  or  barometric  tube.  The  condensing  water  is 
supplied  by  a  Bibus  rotary  pump  and  delivered  to 
the  condenser  about  six  feet  above  the  st^am  inlet. 
The  discharge  flows  by  gravity  from  the  bottom  of 
the  condenser  to  the  main  hot  well.  From  the  top 
of  the  condenser  a  pipe  is  carried  down  to  the  bot- 
tom of  a  smaller  well,  where  it  opens  under  water, 
forming  a  second  barometric  tube.  Near  the  top 
of  this  smaller  water  leg  is  placed  a  separator,  from 
which  a  nine-inch  suction  pipe  leads  to  the  air  pump. 
A  small  pipe  connecting  the  main  condenser  vessel 
with    the    small    water    leg    insures    sufficient    water 


the  equalizer  switches  are  mounted  directly  on  the 
machines.  The  negative  terminals  of  the  machines 
are  led  to  a  round  bus-bar  at  the  back  of  the  board, 
which  is  in  turn  connected  to  the  return  feeders. 
The  lead-sheathed  positive  feeders  and  bare  nega- 
tive or  return  cables  are  carried  below  the  engine- 
room  floor  and  led  out  to  the  elevated  structure, 
half  a  mile  away,  where  the  former  are  connected  to 
the  aluminum  feeders  running  along  the  structure. 
Upon  the  generator  panels,  near  the  floor,  may  be 
seen  carbon-break  field  switches,  designed  to  break 
the  field  circuits  of  the  generators  without  injury 
to  the  windings,  by  absorbing,  in  a  carbon  resistance 
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in  the  auxiliary  hot  well  to  seal  the  tube.  The  water 
from  the  small  hot  well  overflows  into  a  bucket 
provided  with  a  hole  in  the  bottom,  which  allows 
the  normal  flow  to  escape.  But  in  case  of  a  sudden 
increase  in  load,  when  the  supply  of  water  has  been 
adjusted  for  a  light  load,  causing  the  temperature 
of  the  discharge  to  reach  the  boiling  point,  an  ab- 
normal quantity  flows  down  the  smalt  water  leg. 
causing  the  bucket  to  fill.  The  increased  weight  of 
the  filled  bucket  opens  a  free  air  valve  Into  the 
condensing  chamber,  reducing  the  vacuum  suffi- 
ciently to  stop  the  boiling,  and  maintains  this  con- 
dition until  the  quantity  of  injection  is  adjusted  to 
meet  the  increased  demand.  The  vacuum  is  thus 
slightly  lowered,   but   not   destroyed. 

It  has  been  stated  that  the  installation  of  this 
central  condenser  resulted  in  a  saving  of  over  $10,- 
000  in  the  cost  of  piping  over  that  required  for  the 
installation  of  an  independent  condenser  for  each 
engine.  The  advantages  of  the  plan  adopted  as 
claimed  are,  aside  from  the  simplification  of  the  pip- 
ing and  the  saving  in  room,  the  reduction  of  head  on 
the  circulating  pump,  a  lessened  quantity  of  cooling 
water  and  a  higher  hot-well  temperature.  Since  the 
.•^upply  of  injection  water  is  constant  and  independent 
of  the  vacuum,  a  sudden  increase  of  load  or  a  leak 
docs  not  act  to  reduce  the  vacuum  when  it  is  most 
needed,  and  the  condenser  has  given  very  good 
service. 

On  the  floor  of  the  engine  room,  near  the  north 
end.  is  placed  a  small  horizontal  engine  connected 
in  tandem  with  the  condenser  air  pump.  The  latter 
is  a  Weiss  dry-air  compressor,  and  works  entirely 
free  from  water.  From  this  engine  a  belt  is  run  to 
the  Bibus  rotary  circulating  pump  in  the  base'ment 
of  the  engine  room.  The  entire  condensing  appa- 
ratus is  thus  controlled  by  this  engine,  which  runs 
"under"  instead  of  "over,"  as  is  customary  for  ma- 
chines of  this  type.  With  the  type  of  condenser 
used  only  a  small  air  pump  is  necessary.  The  city 
of  Chicago  has  a  12-foot  brick  tunnel  in  Fullerton 
avenue,  built  for  the  purpose  of  supplying  water 
from  Lake  Michigan  to  flush  the  North  Branch  of 
the  Chicago  River,  and  the  circulating  pump  draws 
the  injection  water  from  this  tunnel  through  a  30- 
inch  pipe,  and  delivers  it  to  the  condenser,  whence 
it  returns  through  a  36-inch  overflow  to  the  tunnel. 
Switchboard. 

Fig.  2  shows  the  switchboard,  which  is  double- 
decked,  the  generator  and  load  panels  being  in  the 
lower  tier  and  the  feeder  panels  on  the  upper  level. 
Weston  station  ammeters  and  voltmeters,  Thomson 
recording  wattmeters  and  General  Electric  circuit- 
breakers  are  used.  The  large  single-pole,  quick- 
break  switches  on  the  generator  panels  are  connected 
to   the   terminals   of   the   respective   generators    and 


and  finall}'"  in  an  arc,  the  energy  stored  in  the  field 
by  virtue  of  its  excitation.  The  panels  are  mounted 
upon  an  iron  framework,  as  shown,  and  the  latter 
has  been  completed  to  allow  for  the  ultimate  capacity 
of  the  station,  13,000  horsepower.  An  auxiliary  bus- 
bar connects  all  the  feeder  panels,  including  an  emer- 
gency panel.  In  event  of  an  accident  to  a  circuit- 
breaker  or  other  apparatus,  the  panel  aff^ected  is  dis- 
connected from  the  main  bus  by  opening  one  of  the 
switches  shown,  connected  to  the  auxiliary  panel    by 


FIG.    3.       POWER      PLANT     OF     THE     NORTHWESTERN     ELE- 
VATED RAILROAD.— SECTION  THROUGH  BOILER  ROOM. 

of  Stoking   apparatus   used,   the  latter  being   driven 
by  small  double-cylinder  engines 

Fig.  5  is  a  view  of  the  boiler  room  taken  from  a 
platform  near  one  of  the  roof  trusses,  and  gives  a 
good  general  idea  of  the  steam  piping  and  its  ar- 
rangement. Steam  at  160  pounds'  pressure  is  led 
from  the  boilers  to  a  2S-inch,  lap-welded,  wrought- 
iron  header,  the  flanges  on  the  lengths  of  pipe  being 
welded  on.  The  header  is  divided  into  three  sec- 
tions, each  about  50  feet  long,  and  each  section  is 
anchored  near  its  middle  point,  a  distance  of  about  14 
feet  being  left  between  adjacent  sections.  These  14- 
foot  spaces  are  bridged byexpansion  connections, each 
consisting  of  four  U's  of  eight-inch  steel  pipe,  in 
contrast  with  the  copper  bends  commonly  empliSyed. 
The  steam  mains  leading  to  the  engines  are  12- 
incli  for  the  three  large  units  and  eight-inch  for 
the  smaller  one.  For  the  feed  pumps,  air  pump,  stoker 
engines  and  other  auxiliary  machinery  an  auxilia!ry 
six-inch  header  is  provided,  tapping  each  sec:  ion  of  the 
main  header.  The  boiler-feed  pipes  are  carried  on 
top  of  the  boilers.  Water  is  supplied  to  the  boilers 
by  three  vertical  Worthington  duplex  pumps,  being 
passed  through  two  Berrymaij  feed-water  heaters, 
into  which  the  exhaust  steam  from  the  auxiliary 
machinery  is  taken. 

Coal  and  Ash  Handling. 
Above  the  passageway  in  front  of  the  boilers  is 
placed  a  continuous  coal  bin,  eight  feet  wide  by 
eight  feet  in  depth  and  about  200  feet  long,  witli  a 
capacity  of  about  350  tons.  Coal  chutes  leading  from 
this   bin   supply   coal   to  the   furnaces,  as    shown   in 
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closing  the  other  switch,  and  the  single  switch  on 
the  auxiliary  panel   is   closed. 


Boilers  and  Steam   Piping. 

The  boiler  room,  of  which  a  transverse  section  is 
shown  in  Fig.  3,  contains  12  Babcock  &  Wilcox 
boilers,  arranged  in  six  batteries  and  equipped  with 
Murphy  extended-front  smokeless  furnaces.  Fig.  4 
shows  the  general  appearance  of  the  boiler  room 
as  seen  from  the  floor  level,  and  illustrates  the  type 


Figs.  3  and  4,  The  bin  is  kept  supplied  with  coal  by 
an  endless  conveyor,  which  appears  above  the  bin  at 
the  right  of  Fig.  5. 

The  coal  and  ash-handling  system  in  use  at  this 
plant  is  of  especial  interest  and  deserves  mention  in 
detail.  A  single  conveyor  handles  both  coal  and 
ashes.  Coal  is  delivered  in  cars  upon  a  track  sit- 
uated at  the  rear  of  the  plant  and  hidden  from  view 
by  the  high  board  fence  appearing  in  Fig.  6.  Di- 
rectly beneath  the  skeleton  framework  shown  in  an 
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unfinished  state  in  this  illustration  are  placed  two. 
large  hoppers,  into  which  the  coal  is  passed  from  the 
car  on  the  fuel  track.  The  hoppers  guide  the  coal 
into  two  crushers  placed  directly  above  the  lower 
course  of  the  conveyor  in  a  tunnel  running  from  the 
north  end  of  the  power  house  to  the  coal-storage 
building  at  the  left  of  Fig.  6.  After  passing  through 
the  crushers,  each  of  which  is  driven  by  a  25-horse- 
power  General  Electric  motor,  the  fuel  is  discharged 
into  the  conveyor  buckets  and  carried  to  the  storage 
building.  The  buckets  may  eitlier  be  tripped  here, 
and  the  coal  reserved  for  future  use,  or  they  may  be 
allowed  to  convey  the  fuel  back  through  the  overhead 
structure  shown  and  deliver  it  into  the  bin  in  the 
boiler  room. 

The  floor  of  the  storage  building  is  provided  with 
chutes  for  delivering  the  stored  fuel  to  the  con- 
veyor in  time  of  need.  In  Fig.  3  are  shown  ash 
chutes  from  the  furnaces,  which  deliver  the  furnace 
refuse  to  the  conveyor  in  the  basement  of  the  boiler 
room.  From  there  the  ash  is  carried  under  the 
coal  crushers  and  through  the  coal-storage  building 
and  discharged  into  two  cylindrical  receiving  bins 
built  of  one-fourth-inch  plate  and  situated  about  70 
feet  north  of  the  power  house,  as  shown  in  Fig.  6. 
It  will  be  seen  that  neither  coal  nor  ashes  is  handled 
within  the  power  house,  and  that  in  all  neither  need 
be  handled  more  than  once.  The  conveyor  is  driven 
by  a  25-horsepower  General  Electric  motor,  with  a 
second  similar  machine  installed  as  a  reserve,  and 
its  total  length  is  not  far  from  1,300  feet.  The  coal- 
storage  building  is  80  feet  long,  24  feet  wide  and 
about  45  feet  in  height,  and  has  a  capacity  of  about 
1,500  tons. 

Chimney, 

A  prominent  feature  of  the  power  station  is  the 
brick  stack,  which  extends  upward  through  the 
boiler  room  about  215  feet  from  the  south  wall. 
Its  base,  27  feet  square,  rests  on  a  foundation  of 
piling  carrj-ing  a  concrete  footing  31  feet  square 
and  five  feet  thick.  At  35  feet  above  the  ground  the 
cross-section  of  the  stack  becomes  octagonal.  The 
total  height  above  the  bottom  of  the  smoke  flue  is 
217^2  feet,  and  above  the  street  level,  203  feet.  For 
the  first  no  feet  thea-e  is  an  internal  shaft  of  fire- 
brick, with  an  internal  diameter  of  16  feet,  and  with 
walls  decreasing  in  thickness  from  17  inches  at 
the  base  to  nine  inches  at  the  top.  The  wall  of  the 
stack  is  44  inches  thick  at  the  bottom  and  13  inches 
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Large   Combination    of    Lighting  Com- 
panies. 

It  is  said  that  a  movement  is  on  foot  to  combine 
the  e.>:isting  gas,  electric-light,  waterpower  and 
traction  companies  now  operated  in  different  cities 
by  the  lIcMillin  syndicate,  making  one  central  com- 
pany having  a  capital  of  $35,000,000.  Such  a  cor- 
poration would  undoubtedly  absorb  new  companies 
in  addition  to  the  ones  no\y  controlled.  Emerson 
McMillin  of  New  York,  one  of  the  prominent  stock- 
holders  of  the   East   River   Gas  company,   which   is 


Electric  Lighting  in  Massachusetts. 

In  their  report  to  the  Legislature  for  the  year 
ended  December  31,  1900,  the  gas  and  electric-light 
commissioners  of  the  state  of  Massachusetts  state 
that  the  assets  of  electric  companies  in  that  state 
aggregated  $20,648,766,  against  $19,086,783  the  pre- 
vious year,  and  that  their  liabilities  amounted  to  $19,- 
128,326,   against  $17,778,555   the   previous   year. 

The  commissioners  recommend  some  .provision  for 
state  testing  of  electric  meters  whose  accuracy  may 
be  disputed  by  consumers.     They  also   suggest  leg- 
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now  a  part  of  the  Consolidated  Gas  company,  is 
credited  with  the  project.  The  companies  alread}' 
under  consideration  are  given  as  the  Detroit  Gas 
company,  the  Binghamton  gas  works,  the  Colum- 
bus (Ohio)  Edison  company,  the  C>rand  Rapids 
(Mich.)  Gas  company,  the  Jackson  (Mich.)  Gas 
company,  The  Laclede  Gas  company  of  St.  Louis, 
the  Consolidated  Gas  company  of  Long  Branch, 
N.  J.,  the  Madison  (Wis.)  Gas  and  Electric  com- 
pany, the   St.  Joseph    (Mo.)    Gas  company,  the   St. 
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islation  by  which  gas  and  electric-light  companies 
shall  be  required  to  pay  reasonable  interest  on  de- 
posits made  by  their  customers  to  secure  payment 
of  bills.  A  bill  of  this  description  has  been  reposing 
on  the  table  of  the  House  of  Representatives  since 
March  14th. 

The  commissioners  call  attention  to  the  fact  that 
they  have  no  power  to  prevent  or  control  combina- 
tions of  corporations,  referring  particularly  to  the 
proposed  consolidation  of  the  Boston  electric-light 
companies.  The  report  contained  the  following  finan- 
cial statement  of  the  business  of  the  electric-light 
companies  doing  business  in  the  state: 

igoo.  1S99.  1898. 

Gross    earnings $5,678,111     $5,092,113     84,821,779 

Net  earnings  2,132,879      1,813,995       1,782,435 

Dividends    724,109         632,182         567,235 

Surplus    262,475  99,540         256,1 13 


Professor   Van't    Hoff   Coming  to  Chi- 
cago. 

Dr.  J.  H.  Van't  Hoff,  professor  of  physical  chem- 
i.stry  at  the  University  of  Berlin,  will  deliver  a  course 
of  lectures  at  the  LIniversity  of  Chicago  during  the 
summer.  He  will  arrive  about  June  i6th,  and  will  be 
a  guest  at  the  decennial  celebration.  Then,  begin- 
ning June  19th,  he  will  give  a  course  of  daily  lec- 
tures on  physical  chemistry  during  the  first  part  of 
the  summer  quarter.  Professor  Van't  Hoff  is  a 
Hollander,  and  for  many  years  was  a  professor  at 
Amsterdam.  The  enunciation  of  his  theories  and 
discoveries  15  years  ago  originated  the  research  work 
in  the  borderland  between  chemistry  and  physics 
which  is  now  being  pursued  by  scientists  in  Europe 
and  America.  He  is  52  years  old,  and  a  man  of 
interesting  individuality.  Van't  Hoff  ranks  with 
.A.rrhenius,  Nernst,  Ostwald  and  Helmholtz  as  one 
of  the  founders  of  the  science  of  electrochemistry. 
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ON    THE   RIGHT. 


-PIPING  OVER  BOILERS,  WITH  COAL  CONVEYOR 


at  the  top,  the  internal  diameter  of  the  stack  at  the 
top  being  16  feet. 

Conclusion. 
The  final  revision  of  the  plans  of  the  mechanical 
part  of  this  plant  was  made  by  James  R.  Chapman, 
formerly  electrical  engineer  for  the  Yerkes  roads, 
and  the  electrical  equipment  was  entirely  designed 
bj'  him.  The  station  is  in  charge  of  John  Wright, 
chief  engineer,  who  kindh*  co-operated  in  securing 
the   data  and   illustrations  herewith  presented. 


The  Graves  County  Water  and  Light  company 
of  Ma3'field.  Ky..  will  convert  its  present  arc-lighting 
system  to  the  series  enclosed-arc  alternating  system 
this  summer,  and  is  in  the  market  for  equipment. 
W-    E.    Pla\-ter   is    chief   engineer   of   the   company. 


Paul  (Minn.)  Gaslight  company,  the  Western  Mil- 
waukee Gas  company,  the  Denver  Gas  and  Electric 
Light  company,  the  Southern  Light  and  Traction 
company  of  San  Antonio,  Texas,  the  Montgomery 
(Ala.)  Light  and  Power  company,  the  Jacques  Car- 
tier  Water  Power  company  of  Quebec,  and  the  Win- 
nebago Traction  company  of  Oshkosh.  All,  or 
nearly  all,  of  these  are  now  known  as  McMillin 
companies. 

It  is  said  that  the  new  company  will  be  known 
as  the  American  Light  and  Traction  company,  and 
that  a  New  Jersey  charter  has  been  applied  for. 


Electric   Train    Operation    in    Cascade 
Tunnel. 

The  Great  Northern  Railway  company  recently 
completed  an  immense  tunnel  through  the  Cascade 
Mountains.  Since  using-  it,  however,  a  great  deal 
of  trouble  has  been  met  from  gases,  smoke  and  heat 
through  the  big  bore.  Recently  a  train  stalled  in 
the  tunnel  and  the  engineer  was  overcome  by  gas 
and  died.  Others  of  the  train  crew  suffered,  but 
were  revived.  As  a  result,  it  is  understood  the  com- 
pany is  now  preparing  plans  for  two  electric-power 
plants  to  operate  trains  through  the  tunnel.  It  is 
proposed  to  build  a  large  power  station  at  each  end 
of  the  tunnel,  and  trains  will  be  taken  through  by 
electric  motors.  Fans  are  to  be  provided  also  to 
keep  the  air  pure  and  to  keep  the  temperature  down. 


The  Boothbay  Harbor  Light,  Heat  and  Power 
company  of  Lewiston,  Me.,  'nas  been  incorporated, 
with  $10,000  capital  stock,  by  K.  H.  Richards. 


The  electric-light  company  of  Aberdeen,  Wash., 
contemplates  putting  in  additional  equipment  which 
will  double  its  present  capacity  and  involve  an  ex- 
penditure of  about  $10,000. 
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Edison's  New  Storage    Battery. 

It  has  been  known  for  some  time  that  Thomas  A. 
Edison  lias  been  at  work  on  a  new  form  of  storage 
batlerj-,  with  the  idea,  as  stated  in  the  Western 
Electrician  last  week,  of  producing  a  cell  of  much 
less  weight  and  greatly  increased  efficiency  over  ex- 
isting types.  It  is  difficult  to  obtain  exact  informa- 
tion about  Mr.  Edison's  work  in  this  line,  as  no 
American  patents  have  been  issued — or  had  not 
been,  at  any  rate,  up  to  April  8th  of  this  year — 
I'.nd  the  grexit  inventor  and  his  associates  are  natu- 
rally reticent  until  their  plans  are  perfected.  How- 
ever, an  English  patent  (No.  20,960)  was  granted 
to  Mr.  Edison  on  November  20,  1900,  for  an  inter- 
esting form  of  battery,  and  some  of  the  journals 
are  assuming  that  this  is  substantially  the  battery 
that  Mr.  Edison  purposes  to  bring  out  in  this  coun- 
try. This  is  quite  likely  to  be  true.  At  any  rate,  a 
brief  account  of  the  battery  described  in  the  English 
patent  will  now  be  of  interest.  The  following  par- 
ticulars are  translated  from  a  German  journal,  the 
Ccntralblalt  fur  Accumulatoren  und  Elementen- 
kunde  of  March  15th: 

In  the  new  cell  the  electrolyte  remains  unal- 
tered, so  that  a  small  quantity  suffices.  Copper  ox- 
ide is  used  as  a  depolarizer,  in  the  older  cells  solu- 
ble copper  salts  are  formed,  copper  precipitates 
on  the  zinc,  and  so,  through  local  action,  quickly 
brings  on  dissolution.  It  has  been  attempted  to 
prevent  ilie  circulation  of  the  salts  by  surrounding 
the  positive  electrode  with  porous  material,  but  the 
efforts  were  not  successful,  because  in  the  first  place 
the  porous  material  did  not  entirely  prevent  cir- 
culation ;  secondly,  it  was  destroyed  in  time  by  the 
strong  alkali;  thirdly,  much  fluid  was  necessary, 
and,  finally,  the  resistance  of  the  cell  was  thus 
rendered  very  great.  It  is  now  found  that  very 
finely  divided  copper  forms  copper  oxide,  dehy- 
drated and  insoluble  in  alkaline  lyes,  while  if  only 
a  minute  piece  of  coarse  copper  is  present,  or  if 
that  which  is  finely  divided  is  pressed  together, 
soluble  copper  hydrate  results.  Finely  divided  cop- 
per is  artificially  prepared  by  reduction  of  the  car- 
bo«iate  with  hydrogen.  Finely  divided  cadmium 
serves  as  the  negative  element.  This  and  the  cop- 
per are  held  in  a  containing  vessel  of  nickel  or 
other  metal,  such  as  nickel-plated  iron. 

Fig.  I  shows  a  plate  in  perspective  and  Fig.  2 
in  plan,  while  Fig.  3  gives  a  vertical  section  through 
a  cell  with  four  plates.  The  plate  marked  (i)  is 
formed  of  comparatively  thin  sheet-nickel.  The 
plates  are  secured  together  by  insulated  bolts  (4') 
]iassing  through  the  lower  eyes  {4),  while  the  upper 
e^'es  (5)  serve  for  electric  connection,  which  can 
be  made  by  bolts  (5').  On  one  side  of  the  plates 
are    fastened   the    receptacles    (6)    for   the   electrode 
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EDISON'S    NEW    STORAGE    BATTERY. 

metal.  Tliey  are  best  made  of  sheets  of  nickel  or 
nickel-plaled  tin.  The  plates  are  cleaned  most  ad- 
vantageously by  heating  them  to  a  red  heat  in  a 
closed  oven,  and  then  reducing  the  oxide  with 
hydrogen. 

The  cadmium  is  obtained  in  a  finely  divided, 
fibrous  and  very  pure  state  by  electrolysis  of  a  weak 
solution  of  sulphate  of  cadmium  between  a  thin 
platinum  wire  as  a  cathode  and  a  sheet  of  cadmium 
as  an  anode,  a  strong  current  being  necessary.  The 
precipitated  cadmium  is  removed  from  the  cathode 
from  time  to  time  and  freed  of  the  sulphate  by 
washing  in  water.  Then  it  is  packed  in  the  pockets. 
In  recovering  copper  from  the  carbonate  the  temper- 
ature must  be  maintained  as  low  as  the  completion 
of  the  reaction  will  permit,  because  otherwise  the 
density  of  the  copper  is  raised  to  a  harmful  degree. 
The  copper  thus  obtained  is  molded  under  light 
pressure  into  thin  blocks,  which  fit  tightly  in  the 
pockets.     The  molds   must  not   dent  or  scratch  the 


plates,  in  order  that  the  density  of  the  copper  may 
not  be  locally  increased. 

The  plates  are  then  heated  in  a  closed  oven  for 
six  or  seven  hours  at  not  over  260  degrees,  until 
the  copper  is  transformed  to  the  black  oxide.  At 
higher  temperatures  the  density  is  greatly  increased. 
The  blocks  of  copper  oxide  are  thereupon  reduced 
to  metal  electrolytically  and  finally  changed  by 
charging  into  the  red  oxide.  The  copper  first  ob- 
tained could  be  filled  directly  into  the  pockets,  but 
as  it  is  not  fibrous,  as  the  cadinium 
is,  the  particles  are  not  conriected 
sufficiently  intimately,  and  it  is 
not  as  efficient  as  after  going  through 
the  process   described. 

After  the  pockets  are  filled  and  the 
plates  bound  together  they  are  placed 
in  a  vessel  (7)  which  contains  as 
electrolyte  (8)  preferably  a  10  per 
cent,  solution  of  pure  sodium  hy- 
drate. Since  in  charging  the  cell  only 
water  is  decomposed  and  in  discharg- 
ing is  regenerated,  only  a  little  fluid 
is  needed,  so  that  it  is  sufficient  to 
moisten  with  the  electrolyte  thin 
sheets  of  asbestos  or  other  alkali- 
resisting  material  placed  between  the 
plates.  The  internal  resistance  of  the 
cell  is  very  sinall.  The  materials  are 
not  attacked,  and  local  action  between 
the  cadmium  and  nickel  does  not  take 
place.  The  containing  vessel  may  be 
made  of  nickel  or  of  other  metal 
nickel-plated  inside.  A  vent  is  pro- 
vided for  gases  which  are  produced 
by   overcharging. 

The  voltage  is  given  as  44.  which 
is  probably  an  error  for  0-44-  No 
figures  are  given  upon  the  cost  of  the 
battery,  but  a  reference  to  the  market 
prices  of  cadmium  and  its  compounds 
shows  that  at  wholesale  cadmium 
sulphate  brings  from  two  to  2V2  cents 
a  pound,  while  metallic  cadmium  is 
listed  at  $1.40  a  pound,  or  there- 
abouts. Cadmiuin's  specific  gravity  is 
about  8.5,  while  that  of  lead  is  11.7. 
If  the  production  of  cadmium  by  elec- 
trolysis of  cadmium  sulphate  presents 
no  difficulties  it  is  probable  that  the 
demand  for  the  metal  will  eventually 
result  in  the  adoption  of  methods  for 
its  production  which  may  be  expected  to  effect  a 
material  reduction  in  its  cost. 


Death  of  Charles  A.  Munson. 

Among  the  electrical  business  men  of  Chicago  none 
was  more  cheerful,  more  kindly  or  more  generally 
esteemed  than  Charles  A.  Munson,  Chicago  manager 
of  the  Fort  Wayne  Electric  Works,  who  died  on 
April  4th,  after  an  illness  of  two  weeks'  duration. 
Mr.  Munson  was  an  open-hearted,  generous,  affable 
man,    with   an    unaffected    warmth    of   manner   that 


Express    Service    on    the    South    Side 
Elevated  Railroad. 

The  South  Side  Elevated  Railroad  company  of 
Chicago  is  planning  improvements  which  will  cost 
about  $1,500,000  and  result  in  a  material  betterment 
of  the  service  in  respect  to  the  present  crowded  con- 
dition of  the  cars  in  the  morning  and  evening.  It 
is  proposed  to  acquire  the  use  of  the  public  alleys 
which  adjoin  the  right-of-way  of  the  road  north 
of  Forty-third  street,  straighten  out  the  bends  in  the 
track  and  add  a  third  track  to  the  system,  to  be 
used  for  express  service  from  Forty-third  street, 
northward  in  the  morning  and  southbound  in  the 
evening.  An  express  station  would  be  estab- 
lished at  Congress  street  and  Victoria  alley.  With 
this  addition  to  the  structure,  during  express  hours 
all  northbound  trains  would  be  switched  to  the  ex- 
press track  at  Forty-third  street  and  run  through 
from  there,  while  the  locals  would  take  care  of  the 
traffic  between  Forty-third  street  and  the  loop.  This 
plan  would  relieve  the  trains  from  the  southern  ter- 
minal of  all  the  traffic  north  of  Forty-third  street 
and  enable  them  to  make  better  time,  while  the  local 
trains  would  be  better  able  to  give  accommodation 
to  passengers  from  that  section  of  the  city.  The 
company  proposes  to  pave  a  thoroughfare  under  its 
structure  in  return  for  the  use  of  the  alleys,  the  type 
of  paveinent  used  to  be  determined  by  the  city.  Such 
an  increase  of  service  would  necessitate  additions 
to  the  rolling  stock.  As  to  the  means  of  raising 
money  for  the  proposed  work,  it  is  stated  that  it  has 
always  been  against  the  policy  of  the  directors  to 
issue  bonds,  and  that  an  additional  issue  of  stock 
would  probably  be  made-  The  present  bonded  debt 
of  the  road  is  $750,000. 


Smelting  and  Refining  Combination. 

A  New  York  dispatch  states  that  a  combination 
which  will  control  practically  the  entire  silver  and 
copper  product  of  the  country  was  authorized  on 
-A-pril  8th  by  the  stockholders  of  the  American 
Smelting  and  Refining  company.  The  capital  stock 
of  the  company  will  be  increased  to  $100,000,000,  ac- 
cording to  the  decision  of  the  shareholders.  The 
$40,000,000  added  to  the  stock  of  the  company  will 
be  used  to  purchase  M.  Guggenheim  &  Sous' 
properties,  the  only  important  competitors  of  the 
larger  corporation.  The  minority  stockholders 
agreed  to  withdraw  their  suit  enjoining  the  ma- 
jority owners  from  increasing  the  capital  to  take  in 
the  rival. 


Citizens  of  Howell,  Mich.,  have  voted  to  bond  the 
town   for  $15,000   for   a   municipal   lighting  plant. 


CHARLES   A.    MUNSON. 

rnade  every  casual  acquaintance  his  friend  and  bound 
his  more  intimate  friends  to  him  with  ties  of  close 
esteem.  He  was  ever  ready  to  extend  a  helping"  hand 
to  others,  and  his  unfailing  kindness  made  him  a 
very  large  number  of  friends  throughout  the  West 
who   will   learn   of  his   death  with  deep   regret. 

Mr-  Munson  was  taken  sick  on  March  21st  with 
an  intestinal  disorder  which  shortly  assumed  alarm- 
ing proportions.  He  was  removed  from  his  apart- 
ments in  the  Lexington  Flotel  to  Mercy  Hospital 
and  an  operation  was  performed,  on  April  3d,  from 
which  he  rallied  but  temporarily,  dying  on  the  suc- 
ceeding day. 

Charles  A.  Munson  was  born  in  Fort  Wayne,  Ind-, 
March  27,  1843,  and  until  the  close  of  his  life  he 
called  Fort  Wayne  his  home  and  maintained  a  vot- 
ing residence  there,  although  doing  business  in  Chi- 
cago for  the  last  11  years.  His  father  was  James 
P.  Munson  of  Connecticut,  and  his  mother  was  born 
in  Ireland.  When  Charles  was  10  years  old  his 
father  died,  and  the  boy  soon  had  to  contribute  his 
mite  to  the  support  of  the  bereaved  family.  He  be- 
came a  telegraph  messenger,  and  afterward  "clerked 
it"  in  several  stores  in  his  native  town.  He  was  a 
bright,  industrious  boy  and  did  not  lack  for  employ- 
ment. At  the  age  of  19  he  enlisted  in  the  United 
States  navy  and  served  in  the  river  campaigns  during 
the  Civil  War  until  after  the  fall  of  Vicksburg,  when 
he  resigned  with  the  rank  of  lieutenant. 

After  the  war  young  Munson  engaged  in  mer- 
cantile pursuits,  becoming  a  very  successful  sales- 
man in  the  wholesale-grocery  line.  He  traveled  a  ter- 
ritory' covering  parts  of  Ohio,  Indiana  and  Illinois 
for  Huestis  &  Flamilton  of  Fort  Wayne,  in  which 
firm  he  eventually  became  a  partner.  About  1875 
Mr.  Munson  became  interested  in  politics.  He  was 
elected  an  alderman  in  Fort  Wayne  on  the  Demo- 
cratic ticket,  and  from  1876  to  1880 — two  terms — 
served  as  sheriff  of  Allen  County.  When  he  ran  the 
second  time  he  received  the  largest  plurality  ever 
given  to  a  sheriff  in  Indiana  up  to  that  time.  His 
next  political  honor  was  the  nomination  for  auditor 
of  the  state  in  1886,  but  he  suffered  defeat,  with  the 
rest  of  the  Democratic  ticket,  by  a  small  majority. 
In  1S8S  he  was  renominated,  but  his  zealous  work 
for  the  party  again  proved  unavailing.  The  nomina- 
tions, however,  served  to  show  Mr.  Munson's  pop- 
ularity throughout  the  state.  As  an  officer  of  the 
county  he  displayed  courage  and  discretion  and  was 
never    lacking   in   the   performance   of   his   duties. 

After  closing  his  political  career  Mr.  Munson  again 
engaged  in  business.  He  was  intimately  acquainted 
with  the  late  R.  T.  McDonald  of  the  Fort  Wayne 
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Electric  company,  the  two  having  been  fellow  trav- 
elers selling  merchandise,  and  at  Mr.  McDonald's 
earnest  solicitation  he  entered  the  service  of  the  Fort 
Wayne  company'  in  the  spring  of  iSSg.  After  spend- 
ing a  brief  time  in  the  factory  and  general  office  at 
Fort  Wayne,  Mr.  Munson  became  connected  with 
the  Chicago  office  of  the  Fort  Wayne  Electric 
company.  After  a  few  months  he  became  manager 
of  that  office,  which  position  he  held  for  the  Fort 
Wayne  Electric  company  and  for  its  successor,  the 
Fort  Wayne  Electric  corporation,  and  also  for  the 
Fort  Waj'ne  Electric  Works,  in  whose  employment 
he  was  at  the  time  of  his  death.  Mr.  Munson  was 
a  successful  sales  manager  and  did  much  to  uphold 
the  business  of  the  company  through  all  the  changes 
in  management  at  Fort  Wayne.  He  was  active  in 
concerted  efforts  for  the  good  of  the  industry,  and 
last  fall  was  one  of  the  marshals  of  the  electrical 
division  of  the  sound-money  parade.  He  was  gen- 
erally called  Colonel  Munson.  but  on  many  occasions 
he   laughingly   disclaimed   the   title. 

The  deceased  was  a  prominent  Mason,  and  the 
Knights  Templars  took  charge  of  the  funeral  serv- 
ices, which  were  held  in  Fort  Wayne  on  April  7th. 
^Ir.  Munson  was  a  bachelor,  and  the  surviving  rela- 
tives are  a  sister,  Mrs.  Diedrich  Meyer,  and  a  half- 
brother,  Mr.  W.  P.  Cooper,  both  of  Fort  Wayne. 


Patent  Commissioner  Allen. 

Frederick  Innes  Allen,  the  new  commissioner  of 
patents,  was  born  in  Auburn.  N.  Y..  January  19. 
1859.  He  comes  from  New  England  stock,  being  a 
direct  descendant  of  George  Allen,  who  landed 
with  the  Weymouth  party  from  England  in  1636, 
and  settled  at  Weymouth,  Mass.  Mr.  Allen's  father 
was  William  Allen,  who,  for  many  years,  was  act- 
ively engaged  in  the  practice  of  patent  law.  He 
was  contemporary  and  associated  with  such  patent 
practitioners  as  Blatchford,  Gifford.  Harding  and 
other  authorities  upon  patent  law  a  generation  ago. 
William  Allen  was  born  in  Saratoga  County.  The 
family  settled  in  Led^'^ard  town.  Cayuga  County,  in 
1817.  In  1843.  Mr.  Allen  removed  to  Auburn,  where 
he  resided  until  his  death,  20  years  ago. 

Commissioner  Allen  has  always  resided  in  Auburn. 
He  was  educated  at  the  Auburn  High  School  and 
Phillips  Academy,  Andover.  and  was  graduated  by 
the  Sheffield  Scientific  School  of  Yale,  with  the  class 
of  '79.  He  then  took  up  the  study  of  law  and  was 
admitted  to  practice  in  18S2.  His  natural  inclina- 
tion was  to  patent  law,  in  which  his  father  had 
achieved  such  signal  success,  and  he  at  once  began 


FREDERICK    I.    ALLEN,    COMMISSIONER    OF    PATENTS. 

the  study  of  this  special  branch  of  his  profession. 
He  has  been  successful  in  his  practice,  his  natural 
liking  for  machinery  and  his  knowledge  of  the  law 
combining  to  qualify  him  for  his  chosen  specialty. 
Mr.  Allen  has  been  a  special  student  upon  naval 
and  ordnance  construction,  and  he  has  given  a  num- 
ber of  instructive  addresses  upon  these  subjects.  Mr. 
Allen  also  excels  as  a  mineralogist.  While  at 
Yale  he  took  the  class  prize  for  geological  and  min- 
eralogical  study.  He  has  never  lost  interest  in  the 
subjects  and  his  private  collection  of  specimens  is 
large  and  complete.  The  new  commissioner  is  a 
son-in-law  of  General  William  H.  Seward,  and  he 
has  a  charming  home  in  Auburn. 


WESTERN    ELECTRICIAN 

High-potential   Discharges  in    Sign 
Work. 

By  Orein  E.  Dunlap. 

An  apparatus  invented  by  C.  E.  Skinner,  insulation 
expert  of  the  Westinghouse  Electric  and  Manufactur- 
ing company,  and  which  Is  being  experimented  with 
at  Niagara  Falls  by  Paul  M.  Lincoln,  resident  elec- 
trician of  the  Niagara  Falls  Power  company,  is  at- 
tracting much  attention  from  the  fact  that,  while  it 
furnishes  the  basis  of  a  striking  electric-sign  dis- 
play, It  also  produces  artificial  thunder  and  lightning 
in  quantities  and  quality  that  form  earnest  compe- 
tition with  the  genuine  article. 

Mr.  Lincoln  has  the  sign,  which  is  lettered  on  a 
heavy  plate  of  glass,  erected  in  the  transformer  sta- 
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Artificial  Light  in  IVIexico. 


Electric  lights  are  coming  into  more  general  use 
all  the  time  In  the  City  of  Mexico,  says  Modern 
Mexico,  as  the  various  companies  add  to  the  capaci- 
ties of  their  plants.  Three  companies  are  now  fur- 
nishing electric  light  and  power.  An  American 
company  is  preparing  to  erect  a  modern  gas  plant. 
Several  gasoline-lamp  companies  are  operating  in  the 
Republic  of  Mexico  through  local  agents.  Candles, 
however,  remain  in  very  general  use  among  all 
classes.  Petroleum  costs  from  60  to  70  cents  a  gal- 
lon, while  tallow  candles  of  local  manufacture  can 
be  purchased  as  low  as  one  cent  each,  this  price 
naturally  for  a  small  taper.  Mexican  workmen  can 
get  along  with  less  light,  apparently,  than  any 
other  class.  In  some  of  the  old-fashioned  offices  of 
important  commercial  houses  no  other  light  is  ever 
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HIGH-POTENTIAL   SIGN    WORK. 


tion  at  the  Falls,  where  there  is  plenty  of  current 
of  high  voltage  to  operate  it,  and  when  it  is  working 
it  is  the  liveliest  electrical  feature  Niagara  has  ever 
seen. 

When  the  current  flows  to  the  sign  at  a  low  po- 
tential each  letter  appears  surrounded  by  a  violet 
fringe  of  light,  and  then,  as  the  tension  is  increased, 
wriggling,  rootlike  streamers  of  light  shoot  out  in 
a  manner  that  is  beautiful  in  the  extreme.  These 
vary  in  length  as  the  voltage  is  raised,  and  soon 
each  letter  is  surrounded  by  a  dazzling  halation  of 
strange  light.  When  the  voltage  is  still  further  in- 
creased long  streamers  of  light  jre  seen.  As  each 
one  of  these  is  produced  it  is  accompanied  by  a 
sharp  report,  which,  with  the  flashes  of  lightning, 
gives  a  true  storm  effect.  The  sign  is  seen  at  its 
best  when  the  current  is  at  about  40,000  volts,  and 
it  makes  a  really  wonderful  exhibition.  It  is  under- 
stood that  the  sign  will  be  shown  at  the  Pan-Ameri- 
can Exposition.  If  so,  it  will  be  one  of  the  most 
attractive  electrical  features  shown  there. 


known  than  tallow  dips.  A  bookkeeper  may  be  seen 
making  his  entries  in  a  great  ledger  with  the  light 
of  a  single  candle,  and  the  wealthy  proprietor  may 
be  found  bending  over  his  big  mahogany  desk 
flanked  by  two  tall  and  stately  candelabra.  A  Mexi- 
can printer  can  work  with  a  candle  stuck  carelessly 
into  one  of  his  boxes,  and  two  tailors  in  the  small 
shops  can  be  seen  sharing  the  rays  of  a  single  dip. 
The  opportunities  for  the  sale  of  better  lighting  ap- 
paratus in  Mexico  will  be  great  when  it  can  be  pro- 
vided cheaply  and  of  simple  construction. 


The  Cooper  Electric  company  of  Cooper.  Texas, 
has  been  chartered,  with  a  capital  stock  of  $12,000,  by 
Charles  Tuttle,  W.  R.  Evans  and  E.  S.  Kelley. 


Lighting  Combination  in  Montreal. 

The  Montreal  Light,  Heat  and  Power  company 
was  formally  organized  at  Montreal,  on  April  4th, 
with  the  following-named  directors:  Mr.  H.  S. 
Holt,  president ;  James  Ross,  first  vice-president ; 
Rodolphe  Forget,  second  vice-president;  Hon.  L.  J. 
Forget,  Hon.  Robert  Mackay,  Hon.  H.  B.  Rainville, 
H.  Montague  Allan,  Lieutenant-colonel  F.  C.  Hen- 
shaw  and  Charles  E.  L.  Porteous.  Mr.  H.  H.  Hen- 
shaw  was  made  secretary-treasurer  of  the  new  com- 
pany, which  is  launched  with  a  capital  of  $17,000,000. 
Four  of  the  directors  are  also  directors  of  the  Mon- 
treal Electric  Street  Railway  company.  Mr.  Forget, 
being  asked  the  meaning  of  this  close  affinity,  said 
he  did  not  know,  except  that  perhaps  "coming 
events  cast  their  shadows  before."  Mr.  Holt,  the 
president-elect  of  the  big  company,  was  president 
of  the  Montreal  Gas  company.  Mr.  James  Ross  is 
the  well-known  street-railway  magnate  who  is  heav- 
ily interested  in  the  Montreal  and  Toronto  street- 
railway  companies.  Mr.  Forget  was  the  president 
of  the  Royal  Electric  company.  All  the  other  direct- 
ors are  leading  capitalists  of  Montreal.  The  presi- 
dent's salary  will  be  probably  placed  at  $25,000  per 
annum.  It  is  announced  that  the  holders  of  the 
Royal  Electric  and  the  gas  companies'  stock  will  re- 
ceive 2V2  of  the  new  company's  shares  for 
each  one  formerly  held,  while  the  holders  of 
the  Montreal  and  St.  Lawrence  Light  and  Power, 
formerly  the  Chambly  company,  will  receive  share 
per  share.  The  Montreal  Gas  company  has  75,000 
shares ,  the  Royal  Electric  company,  26,000,  and  the 
Chambly  company.  30.000,  forming  170.000  shares 
of  the  new  stock  at  $100  per  share,  or  a  total  capital 
of  $17,000,000. 


Electricity  and  the  Coming  Race. 

[From  the  Milton  News.] 

Thomas  Edison,  the  greatest  inventor  the  world 
has  ever  known,  has  made  another  invention  that  is 
going  to  play  thunder  with  everything  in  general. 
He  has  invented  an  electrical  storage  battery  which 
will  work.  All  one  wdll  have  to  do  hereafter  will 
be  to  buy  a  little  storage  battery,  and  when  the  clerk 
has  wrapped  it  up,  take  it  home  under  one's  arm. 
put  it  in  the  cellar,  tap  it  with  wires  as  one  would 
tap  a  keg  of  hard  cider  with  a  straw,  and  the  storage 
battery  will  do  the  rest.  One  wire  will  run  through 
the  cook  stove  and  heat  it :  then  it  will  continue  to 
the  bathroom,  where  it  will  run  a  pump  to  elevate 
the  water ;  from  there  it  will  run  into  the  parlor, 
heat  that  room  and  operate  the  electrical  piano  player, 
light  the  room  and  run  a  couple  of  fans.  From  the 
parlor  the  wire  will  run  to  the  sitting  room,  where 
it  will  furnish  light  and  heat,  run  the  sewing  ma- 
chine and  carpet  sweeper,  and  kick  the  cat  into  the 
kitchen  and  larrup  the  kids.  There  is  no  use  talk- 
ing, it  won't  be  long  until  we  will  be  eating  liquid 
electricitv  like  oatmeal,  and  our  farmers  be  out  of 
a  job.  Electricity  will  be  the  motive  power  as  well 
as  the  sustenance  of  the  coming  race  of  people,  and 
all  the  use  we  will  have  for  the  old-fashioned  elec- 
trical poles  now  in  use  will  be  to  hang  ourselves  to 
them   for  being  born   so   soon. 


Consolidation  of  Cincinnati  Lighting 
Companies. 

The  directors  of  the  various  Cincinnati  lighting 
companies  have  formally  accepted  the  terms  of  the 
North  American  company  submitted  through  a 
board  of  arbitrators.  The  companies  entering  into 
the  combine  and  the  percentages  allotted  them  by 
the  arbitrators  are  as  follows :  Cincinnati  Gas  Light 
and  Coke  company,  68.80  per  cent. ;  Cincinnati  Edi- 
son Electric  company,  27.65 :  Jones  Brothers  Elec- 
tric company,  3.20;  Brush  Electric  Light  company, 
.05;  First  Cincinnati  Edison  Electric  company,  .30; 
total,  100.  In  monetarj'  value  the  amounts  are: 
Cincinnati  Gas  Company,  $19,264,000;  Cincinnati 
Edison  company,  $7,742,000;  Jones  Brothers  com- 
pany, $896,000;  Brush  Electric  company,  $14,000; 
First  Cincinnati  Edison  company,  $84,000;  total, 
$28,000,000. 
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Of  course,  everyone  will  hope  that  Mr.  Edison 
lias  really  solved  the  problem  of  making  a  light 
storage  battery  of  high  efficiency.  If  he  has  done 
so,  impetus  will  be  given  to  many  forms  of  electrical 
industry,  for  the  accumulator  as  it  is  has  many 
and  diverse  applications,  and  this  usefulness  could 
certainly  be  increased  by  cells  of  less  weight  per 
unit  of  output  and  of  longer  life.  Following  his 
usual  custom,  Mr.  Edison  has  made  no  rash  pre- 
dictions ;  but  an  actual  demonstration  of  the  new 
battery  will  be  awaited  with  great  interest. 


In  a  recent  financial  publication  some  interesting 
facts  about  the  slow-but-sure  electrical  development 
of  England  are  given.  The  capital  invested  in  elec- 
trical undertakings  in  that  country  exceeds  ,£123.- 
000.000,  and  of  this  nearly  one-half  represents  light- 
ing and  traction  investments  made  during  the  last 
10  years.  The  average  return  on  the  aggregate 
capital — debentures,  preferred  and  common  stock — 
is  stated  to  be  5%  per  cent.  There  are  470  miles  of 
electric  railways  and  500  more  in  course  of  con- 
struction. .  In  the  application  of  electricity  to  the 
working  of  underground  railways,  London  takes  a 
prominent  place.  There  are .  now  14  miles  of  such 
railways  in  operation  in  London.  There  are  40 
miles  under  construction,  or  authorized,  and  no  less 
than  17  bills  for  electric  railways  in  London  are 
being  promoted.  Altogether,  electrical  undertakings 
of  all  kinds,  but  particularly  railway  projects,  seem 
to  be  looking  up  in  England. 


Electric  heating  makes  way  but  slowly.  It  is  good, 
but  expensive.  It  is  very  convenient — almost  in- 
dispensable, in  fact — on  large  electric  cars:  but  what 
a,  demand  it  does  make  on  the  power  house!  In 
the  article  presented  in  this  issue  describing  the 
power  plant  of  the  Northwestern  elevated  railroad 
.it  is  shown  that  in  severe  weather  from  20  to  50 
per  cent,  of  all  the  current  sent  out  on  the  line  is 
used  in  heating  the  cars.  So  if  electric  heating  and 
cooking  could  be  generally  introduced  it  would  be 
a  fine  thing  for  the  central  stations,  but  rather  hard 
on  the  householders.  However,  special  appliances 
for  utilizing  electric  heat  continue  to  be  brought  out. 
Thus  a  German  company  announces  an  apparatus 
for  the  heating  of  goods  exposed  in  show  windows 
and  for  the  prevention  of  the  settling  of  steam  or 
ice  on  the  window  panes.  The  device  consists  of 
an  iron  frame,  in  which  a  number  of  wires  are  fixed 
in  such  a  manner  as  to  prevent  a  short-circuit.  The 
heating  resistance  is  so  calculated  as  to  exclude 
superheating,  even  by  maximum  load.  The  con- 
trivance has  the  advantage  that  it  is  not  necessary 
to  disturb  the  goods  when  turning  the  heat  on  or 
off,  as  this  may,  of  course,  be  done  by  means  of  a 
switch  fixed  anywhere  in  the  shop.  It  is  also  less 
dangerous  than  the  open  gas-burners  sometimes 
used  for  this  purpose.  In  special  applications  such 
as  this  and  in  use  with  certain  kinds  of  tools,  elec- 
tric heating  seems  to  find  its  greatest  utility  outside 
of  the  warming  of  passenger  cars. 

It  is  especially  interesting,  now  that  the  United 
States  is  to  be  supplied  with  a  standardizing  bureau 
of  its  own,  to  observe  the  great  care  taken  in  work 
done  at  the  Reichsanstalt,  the  justly  celebrated  phys- 
ico-technical  institution  at  Charlottenburg,  Germany. 
From  a  recent  account  of  tests  on  electric  meters 
at  that  institution  we  observe  that  current  and 
pressure  are  obtained  from  accumulators,  which  can 
be  connected  in  various  ways  in  series  or  parallel 
by  mercury  switches.  The  maximum  current  that 
can  be  taken  is  10,000  amperes.  The  main  resistance 
consists  of  800  strips  of  "constantan,"  which  can  be 
switched  into  parallel,  one  after  the  other.  For  cur- 
rents higher  than  6,000  amperes  a  water-cooled 
tubular  resistance  of  about  0.002  ohm  is  joined  in 
parallel  with  the  strips.  Portable  slide-wire  rheo- 
stats are  used  for  exact  adjustment  with  moderate 
currents.  Measurements  of  current  and  pressure 
are  mostly  made  with  instruments  of  the  Weston 
type.  Times  are  taken  either  by  a  stop-watch  or 
by  a  recording  chronograph.  The  latter  admits  of 
at  least  twice  the  accuracy  of  the  former,  and  hence 
saves  time  in  testing.  No  meter  has  hitherto  been 
found  sufficiently  accurate  to  serve  as  a  standard. 
In  the  case  of  meters  for  large  currents,  the  cur- 
rent in  the  leads  has  often  a  perceptible  effect  on 
the  readings,  and  the  tests  are  therefore  carried  out 
with  the  leads  in  the  position  which  they  will  have 
when  the  meter  is  in  use,  this  position  being  specified 
on  the   certificate   of  the   test.    It   has  been   found 
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advisable  to  measure  the  resistances  of  the  meter 
first  of  all.  The  rate  of  the  meter  is  taken  by  short 
tests,  at  one-fifth,  one-half  and  full  load,  and  it  is 
then  run  at  full  load  for  an  hour.  They  know 
how  to  do  these  things  thoroughly  in  Germany, 
but  we  have  no  doubt  that  Professor  Stratton  and 
his  assistants  will  demonstrate  that  equally  as  exact, 
careful  and  scientific  work  can  be  performed  in  this 
country. 


Mayor  Harrison's  annual  message  contains  an  in- 
teresting reference  to  the  street-railway  problems  of 
Chicago.  The  mayor  says  there  is  nothing  in  the 
"99-year  act,"  as  it  is  called,  to  prevent  the  city 
from  granting  franchises  to  competing  companies  to 
duplicate  every  mile  of  track  now  laid  in  the  city. 
Moreover,  the  99-year  act  does  not  apply  to  all  the 
old  lines.  Wabash  avenue  is  said  to  be  notably  ex- 
cluded from  the  operation  of  its  terms,  as  are  also 
Wells  street.  Dearborn  street.  North  Clark  street. 
South  Clark  street  and  Michigan  avenue.  For 
these  reasons  the  mayor  thinks  that  claims  of  the 
companies  under  the  so-called  99-year  act  are 
neither  so  strong  nor  well-grounded  as  they  are  at 
times  made  to  appear.  And  for  that  reason,  he 
adds,  the  companies  are  not  so  well  intrenched  that 
they  may  attempt-  either  to  dictate  terms  to  the  city 
or  to  refuse  reasonable  terms  offered  them  by  the 
city.  "There  is  no  desire  on  the  part  of  the  va.st 
majority  of  the  citizens  of  Chicago,"  continues  the 
mayor,  "to  occupy  the  attitude  of  confiscating  prop- 
erty or  repudiating  obligations  already  assumed. 
The  results  of  the  last  two  mayoralty  elections  state 
in  plain,  unmistakable  terms  what  the  citizens  believ" 
in  and  insist  upon  as  a  satisfactory  settlement  of 
the    street-car-franchise    question." 

The  mayor  sums  up  the  public  demand  as  follows : 

1.  Compensation  to  the  city  based  upon  a  per- 
centage of  the  gross  receipts. 

2.  A  reduction  of  fare  during  the  rush  hours  of 
the  day. 

,■;.  A  betterment  of  accommodations. 

4.  A  distinct  waiver  of  all  claims  under  the  gi)- 
year   act. 

5.  A  orovision  for  municipal  acquirement  of  the 
properties  at  the  expiration  of  the  grant. 

It  is  explained  by  the  mayor  that  the  first  and 
second  points  are  practically  one  and  the  same. 
When  a  careful  study  of  the  question  has  shown 
what  compensation  the  companies  can  afford  to 
pay,  it  will  devolve  upon  the  City  Council  to  decide 
the  form  in  which  it  is  to  be  paid,  whether  in 
straight  compensation,  in  a  reduction  of  fares  or  in 
both  forms.  "In  addition  to  these  questions,"  con- 
cludes the  mayor,  "the  companies  must  be  required 
to  lay  the  grooved  rail  in  all  streets  where  property 
owners  have  laid  permanent  pavements,  while  the 
overhead  trolley,  as  well  as  the  antiquated  cable, 
should  be  supplanted  by  the  underground  trolley 
at  the  very  least  in  the  district  bounded  by  Twenty- 
second  street,  Western  avenue  and  North  avenue." 

Thus  the  re-elected  chief  magistrate  of  the  city 
lays  down  his  programme.  The  outline  is  one  pro- 
viding for  a  settlement  that  'may  be  perfectly  fair 
to  the  companies  or  unjustly  onerous,  according  to 
the  manner  in  which  it  is  carried  out.  The  declara- 
tion against  the  "antiquated  cable"  and  overhead 
trolley  wires  in  downtown  streets  is  no  surprise, 
and  it  iriay  be  accepted  as  a  fact  that,  once  the 
franchise  question  is,  settled,  great:  changes  in  the 
mechanical  equipment  and  operation  of  the  street- 
railway  systems  wiU  be  effected.  For  one  thiiig  the 
great  polyphase  station  of  the  Chicago  City  Rail- 
way company  will  be  built,  and  Chicago  will  have 
an  up-to-date  power-generating  plant.  Whether  the 
conduit  system  will  also  be  installed  is  not  so  cer- 
tain, but  it  may  be  in  the  principal  thoroughfares, 
although  the  companies  will  not  acquiesce  in  the 
employment  of  this  very  expensive  system  without 
the   most   vigorous   kind   of  a  protest. 

In  the  meantime  several  street-railway  bills  of 
varied  nature  are  pending  in  Springfield.  There  is 
said  to  be  a  fair  prospect  of  the  passage  of  the  bill 
recommended  by  the  Chicago  Street-railway  Com- 
mission and  summarized  by  the  Western  Electrician 
a  couple  of  months  ago.  Several  other  bills  bear- 
ing on  the  subject  of  uniform  accounting,  bond 
issues  and  municipal  control  have  also  been  intro- 
duced, and  the  outcome  of  it  all  is  doubtful.  One 
thing  is  evident :  The  street-railway  situation  in 
Illinois,  and  in  Chicago  particularly,  will  be  cf 
great  public  interest  for  the  next  year  or  two,  or 
until  the  general  question  is  settled,  some  time  be- 
fore  1903,   when  many  important  franchises  expire. 
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Ohio  Telephone    Association. 

The  regular  annual  meeting  of  the  Ohio  Telephone 
association  was  held  in  the  assembly  room  of  the 
Chittenden  Hotel,  Columbus,  on  April  5th.  The 
meetmg  was  called  to  order  at  10  o'clock  by  Presi- 
dent James  M.  Thomas  of  Cleveland.  There  were 
an  even  100  delegates  present,  made  up  of  the  man- 
agers and  officers  of  the  independent  companies 
throughout  the  state.  It  was  indeed  a  representative 
body  of  telephone  men,  and  the  enthusiasm  displayed 
in  the  conduct  of  the  business  was  sufficient  to  war- 
rant even  greater  success  in  the  future  than  has  char- 
acterized the  events  of  the  past  few  years. 

In  a  few  well-chosen  words,  Judge  Thomas  intro- 
duced Mr.  Henry  A.  Lanman,  president  of  the  Citi- 
zens' Telephone  company  of  Columbus,  who  delivered 
the  address  of  welcome.  Among  other  things,  Mr. 
Lanman  said:  "It  was  a  community  of  interests  that 
brought  into  existence  the  Ohio  'ielephone  associa- 
tion, born  as  the  result  of  a  menace  from  a  gigantic 
monopoly  which  was  not  content  alone  to  cast  a 
shadow  upon  its  securities,  but  with  an  uplifted  club 
in  the  so-called  Berliner  patent  was  ready  to  beat  out 
the  life  of  any  who  might  enter  the  tield  of  fair  com- 
petition. Since  our  meeting  in  Cleveland  one  year 
ago  this  club  has  been  broK:en.  Our  honored  presi- 
dent, Judge  Thomas,  and  our  secretary,  iUr.  Critch- 
heid,  have  not  only  served  this  organization  effi- 
aently  m  working  to  sliow  the  invalidity  of  the  Ber- 
liner patent,  but  they  are  entitled  to  the  lasting 
gratitude  ot  all  or  ine  people  01  the  country  who 
nave  been  paying  unjust  tribute,  not  to  a.  deserving 
inventor,  as  contemplated  by  the  patent  law,  but  to 
men  who  have  been  holding  the  country  up  under 
outrageously  false  pretenses.  Most  cordially  and 
heartily  1  welcome  you  among  us.  Not  being  a  tele- 
phone expert,  I  do  not  make  me  assertion  of  my  own 
Knowledge,  but  am.  told  by  those  who  i  believe  are 
well  qualiiied  to  judge  that  we  have  one  of  the  best 
equipped  plants  in  America,  and  it  is  with  some 
pride  and  a  good  deal  of  pleasure  that  I  invite  you, 
on  behalf  of  the  directors  and  management  of  our 
company,  to  pay  us  a  visit,  assuring  yua,  one  and  ail, 
that  you  will  be  heartily  welcome." 

At  the  conclusion  of  Mr.  Lanman's  address,  Mr. 
J.  Y.  Bassell,  secretary  of  the  Columbus  Board  of 
Trade,  was  introduced  and  made  a  little  address  of 
welcome  on  behalf  of  the  body  which  he  represents. 

Judge  Thomas  responded  to  the  two  addresses  of 
welcome  and  gave  a  short  history  of  the  Independent 
movement.  A  few  of  those  interested  in  the  Inde- 
pendent telephone  companies  that  had  been  formed 
m  the  state  of  Ohio  met  at  the  office  of  Judge  Kibler 
in  Newark,  Ohio,  to  arrange  for  the  defense  of  their 
companies  against  the  suits  which  the  Bell  people 
brought  against  them,  and  the  outcome  of  the  matT 
ter  was  that  a  meeting  was  arranged  to  be  held  in 
April  of  that  year,  It595,  at  the  Chittenden  Hotel, 
Columbus ;  and  at  that  time  the  first  organization 
of  Independent  interests  was  formed.  That  was  the 
only  possible  means  that  could  be  suggested  to  defend 
the  rights  of  the  new  enterprises  that  were  springing 
up,  and  It  has  resulted  not  only  in  a  state  organ- 
ization, but  in  a  national  organization  as  well.  With 
the  memory  of  those  early  struggles  and  the  fact  thai 
the  movement  crystallized  in  the  city  of  Columbus, 
Judge  Thomas  said :  'T  see  no  reason  why  we 
should  not  always  meet  here  to  discuss  matters  of 
business  and  form  new  plans  for  the  improvement 
of  the  business  which  has  grown  great  in  those  few 
years  since  that  time."  He  also  complimented  the 
few  persons  who  were  present  at  that  first  meeting 
and  said  that  the  success  that  has  been  attained  by 
the  Independent  companies  is  very  largely  due  to 
their  determination  and  their  foresight  when  the 
future  was  very  dark  to  all  others.  Through  the 
community  of  interests  thus  formed,  it  has  been 
possible  to  surmount  all  the  obstacles  that  have  been 
placed  in  their  path  by  one  of  the  most  formidable 
opponents  that  has  ever  existed  to  menace  the  life 
ot  any   new  enterprise. 

The  first  paper  on  the  programme  was  read  by 
Kora  F.  Briggs,  secretary  and  manager  of  the  Home 
Telephone  company  of  Tiffin,  Ohio,  whose  subject 
was  "Our  Farmer  Patrons." 

After  the  reading  of  Mr.  Briggs'  paper  James  B. 
Hoge,  treasurer  of  the  United  States  Telephone 
company,  and  a  prominent  banker  of  Cleveland,  was 
introduced. 

Mr.  Hoge  gave  a  history  of  the  Berliner  and  other 
telephone-patent  cases  and  referred  to  the  meeting 
of  a  few  of  the  Independent  telephone  men  at  Chi- 
cago a  few  weeks  ago  and  the  decision  they  reached 
to  make  up  the  sum  of  $25,000  to  defray  expenses  al- 
ready incurred  in  these  cases  and  any  possible  outlay 
that  may  be  necessary  to  carry  them,  through  the 
higher  courts.  The  proportion  to  Ohio  operating 
companies  is  $4,000,  which  averages  seven  cents  a 
telephone,  and  the  same  amount  for  each  mile  of 
toll  line.  ilr.  Hoge  asked  the  members  as  a  matter 
of  business  to  ratify  the  action  of  the  state  officers 
in  making  the  pledge  and  give  their  checks  for  the 
amounts  assessed.  "If  there  was  ever  a  time  when 
the  telephone  business  should  be  aggressive,  it  is 
this  3'ear,"  said  the  speaker. 

Judge  Thomas  explained  the  division  of  the  fund 
above  referred  to  between  the  operating  companies 
and  the  manufacturers  in  equal  amounts,  and  said 
that  not  a  cent  of  it  would  be  spent  outside  of  the 
purposes  for  which  it  was  intended.  He  also  said 
that  any  amount  remaining  after  the  cases  were 
settled  would  be  returned.  There  were  a  few  objec- 
tions on  the  ground  that  the  manufacturers  should 
take  care  of  their  own  cases,  but  these  were  met  by 


Mr.  Hoge  with  the  explanation  that  there  is  no 
company  strong  enough  to  stand  the  expenses  if  all 
the  patents  were  attacked  at  once,  and  that  the  ex- 
istence of  the  business  depends   upon  the  decisions. 

At  this  point  it  was  brought  out  that  the  Ohio 
Telephone  company,  a  Bell  organization,  is  seeking 
toll-line  franchises  in  Southern  Ohio.  This  is  sup- 
posed to  be  a  method  of  renewing  franchises  which 
are  about  to  expire,  and  the  agreement  is  said  lo 
call  for  much  more  than  it  shows  on  the  face. 

Mr.  Cable  suggested  that  there  should  be  a  com- 
mittee on  taxation  appointed  to  see  that  there  is  a 
fair  and  uniform  method  adopted  for  assessing  tele- 
phone companies,  ihe  state  board  has  invited  a 
conference  with  the  state  association  or  its  repre- 
sentatives for  this  purpose. 

Next  a  roll  call  was  taken  to  ascertain  what  the 
members  present  would  be  able  to  contribute  to  the 
legal  fund  promised  from  this  state,  and  it  resulted 
as  follows : 

Miles  uf 

Tele-  toll 

Name   of   company—  phones.      !iue. 

Autwei-p  Telepiioue  couipauy   80  10 

Arctibold    90 

Bellefontaiue    3s5  40 

Bellevue  Home    aeo 

Black  Kiver  01  Loraiu  660 

Blufltou    ^UO 

iiowliug   Ureeu    343  7 

Bryau    368 

Caldwell    75  40 

Caual    L>over    l,5oO  4U 

Carey    LM 

Celina    iii5  22 

ChiUicothe   725  no 

Citizens"   of  Columbus   4,9!SS 

Citizens'   of  Fayeite    115 

Citizens'    of    Fostoria 4a0 

Citizens'  of  Wasiimgton  Court  House SOO  50 

Clinton,   Wilmiugiou    600  100 

Columbiana  County  of  Salem  1,905  40 

Covington    Homu    135  10 

Crestline    150 

Cuyaboga    6,UaO  50 

Delta  Home   135 

Dunkirk    54 

Faton    325  30 

Kugerton    113 

Franklin,    Westerville    65 

Gallon  360 

Gallipolis  350 

Home  of  Cambridge   400  60 

Huron  County,   CUicago  Junction   450  50 

Inland.  Dettraff  iio  100 

Jefferson  and   Warren    400  100 

Kent   360  40 

Kenton   400 

Lancaster    392 

Lawrence  of  Irouton  450 

Lima  700 

Marysville  170  60 

ilassillon   605  53 

Aiechanicsburg    300  33 

Miller's  of  West  Unity   150 

Millerburg,   Wooster  and   Orville 1,000  150 

ilontpelier    165 

Morrow   County  of  Mt.   Gilead   300  100 

Mt.    Sterling    200  50 

Mt.    Vernon    675  110 

Is'ewark    6tt2  200 

New  London  and  Greenwicli   200 

New  Washington   50 

Northwestern  Toll  Line,  Defiance iO 

Paulding  Home   175 

Peoples'   of  Shelby    325 

Pioneer   75  ... 

Piqua   Home    700  2o 

Plain    City    .-    200  100 

Portsmouth  670  ... 

Kavenna  Home    360  2o 

Rising   Siin   ^  J^ 

Sandusky   900  2o 

South  Charleston   120  M 

Sunbury  and   Galena   160  .-- 

Tathens  df  Athens   ISO  w 

Tiffin  Home  825  ... 

Troy    ■^6 

United   States    ^'i  2.000 

Upper    Sandusky    210  40 

Urbana    S2o  la 

Wapakoneta 130  ... 

W^averley   175  50 

Williams   County <o  168 

Woodsfield    200  80 

Youngstown    ^ 1,300 

The  forenoon  session  adjourned  about  12:30  p.  m., 
and  after  luncheon  the  members  visited  the  plant 
of  the  Columbus  Citizens'  Telephone  company  and 
inspected  it.  They  were  conducted  through  the  vari- 
ous departments  by  Manager  Frank  L.  Beam. 

Upon  reassembling  at  3  p.  m.,  Mr.  G.  P.  Thorpe  of 
Wilmington,  Ohio,  made  a  short  address  on  the 
subject  "Toll  Lines;  Their  Advantages  as  Auxil- 
iaries to  the  Local  Exchanges."  Mr.  Thorpe  de- 
clared that  he  was  in  the  telephone  business  only 
for  fun  and  that  he  knew  but  very  little  about  it. 
but  before  he  had  completed  his  talk  it  was  ascer- 
tained that  he  had  a  pretty  good  idea  of  what  he 
had  taken  the  floor  for.  "There  are,"  said  he,  "two 
great  classes  of  toll  lines,  those  which  pay  and  those 
which  do  not,  and  with  the  latter  class  we  have  no 
concern.  The  points  between  which  loll  lines  are 
proposed  should  be  considered  as  to  population  and 
business  interests.  The  cost  of  construction  should 
be  accurately  ascertained  and  every  point  having  a 
bearing  upon  the  matter  should  be  thoroughly  in- 
vestigated. If,  after  this,  it  is  concluded  that  a  line 
may  be  built  that  will  pay  a  good  dividend,  then  it 
is  a  duty  that  a  good  one  should  be  constructed. 
It  must  be  remembered  that  the  cheapest  is  not  al- 
ways the  best,  but  that  the  best  is  always  the  cheap- 
est." 

Mr.  Thorpe  said  that  he  considered  it  a  great  mis- 
take to  take  it  for  granted  that  the  right-of-way  may 
be  easily  secured  because  the  members  of  the  com- 
pany are  well  acquainted  with  the  people  along  the 
line,  and  for  this  reason  to  proceed  with  the  building 
without  asking  for  the  right.  He  said  that  all  people 
feel  that  permission  should  be  asked  for  a  special 
privilege,  and  though  landowners  usually  willingly 
grant    it    when   asked,    they   are   very   apt    to   make 


trouble  if  an  individual  or  a  company  assumes  rights 
without  asking. 

Mr.  Thorpe  said  that  toll  lines  would  largely  in- 
crease the  number  of  renters  at  the  various  ex- 
changes through  or  between  which  they  pass,  and 
that  he  believed  that  if  constructed  in  the  right  man- 
ner they  would  pay  well. 

A  Circleville  gentleman  asked  as  to  charges  that 
should   be   made   for   toll   services  over   these   lines. 

Mr.  Morrison  replied  that  he  had  found  that  10 
cents  for  10  miles  or  less,  15  cents  for  10  to  20  miles 
and  20  cents  for  20  to  30  miles  had  given  satisfac- 
tion, and  that  his  company  had  realized  a  good  profit 
from  it.  When  no  charge  is  made  for  toll  service 
for  short  distances  the  lines  are  never  kept  in  con- 
dition and  are  undesirable. 

Mr.  Briggs  said  that  local  exchanges  could  not 
exist  without  toll  Hnes,  but  it  is  all  a  mistake  to 
have  a  free  service.  To  the  assertion  that  the  Bell 
company  is  doing  this  in  many  places,  Mr.  Briggs 
replied  that  it  is  not  necessary  to  the  Independent 
companies,  if  their  competitor  is  doing  it. 

Judge  Kibler  said  that  the  Newark  Telephone 
company  has  32  toll  stations  in  Licking  County.  It 
had  planned  to  get  beyond  competition.  For  local 
business  a  charge  of  10  cents  to  any  point  in  the 
county  is  made.  There  is  also  a  free  service  be- 
tween Newark  and  Granville.  They  have  found  that 
the  toll  lines  pay  very  well  with  this  charge. 

The  representative  from  Washington  Court  House 
said  his  company  allowed  free  service  to  and  from 
the  county  seat  within  the  county  limits,  but  charged 
where  the  persons  desiring  service  had  to  be  con- 
nected up  at  the  central  exchange. 

The  election  of  officers  was  next  taken  up,  with 
the  following  result:  President,  Judge  James  M. 
Thomas,  Cleveland;  first  vice-president,  D.  J.  Cable, 
Lima;  second  vice-president,  C.  Y.  McVey,  Youngs- 
town; secretary  and  treasurer,  H.  D.  Critchfield, 
Mount  Vernon. 

The  committee  on  taxation  is  as  follows :  Judge 
James  M.  Thomas,  H.  D.  Critchfield,  D.  J.  Cable, 
Frank  Davis,  Judge  Hagerty,  Harry  M.  Daugherty 
and  Edward  Kibler. 

Convention  Notes. 

The  Erner-Hopkins  company  of  Columbus  had  a 
display'   of   rubber-covered  wire. 

George  W.  Christian,  manager  of  the  Troy  Tele- 
phone company,  is  building  his  business  up  rapidly. 
He  now  has  more  contracts  than  he  can  fill,  owing 
to  delay  in  securing  instruments. 

Charles  W.  Stiger,  representing  the  Stromberg- 
Carlson  Telephone  Manufacturing  company  of  Chi- 
cago, was  present  at  the  meeting,  chatting  with  his 
many  friends.  He  could  not  get  into  the  city  in  time 
to  arrange  a  display. 

Miss  Angle  Fruchay  of  McComb,  the  only  ladj- 
manager  in  the  state  or  the  United  States,  was  pres- 
ent. She  built  her  exchange  about  three  years  ago 
and  has  been  very  successful.  She  had  built  about 
10  miles  of  toll  line  before,  and  it  is  in  operation 
in  connection  with  the  local  plant. 

President  Sherman  M.  Granger  of  the  Zanesville 
Teleplione  and  Telegraph  company  was  in  a  happy 
mood  Friday.  Ground  has  just  been  broken  for  the 
new  exchange  at  Zanesville,  and  before  many  months 
they  expect  to  have  things  in  good  shape  there.  It 
has  been  a  pretty  hard  matter  to  get  the  Independent 
movement  started  in  Zanesville,  but  now  it  is  rapidly 
growing  in  favor  with  those  who  have  heretofore 
opposed  it. 

The  National  Automatic  Telephone  company  of 
Chicago  had  several  of  its  automatic  appliances  for 
small  offices  displayed  at  the  Chittenden,  in  charge 
of  J.  A.  Russell,  who  has  just  begun  tne  v,"ork  of 
introducing  them  in  Ohio.  These  devices  are  espe- 
cially adapted  to  small  exchanges  where  an  operator 
is  not  employed  both  day  and  night  or  where  the 
operator's  services  can  be  dispensed  with  altogether. 
Ihe  automatic  wall  telephone,  desk  telephones  and 
selective  party-line  telephones  were  shown. 

The  Kellogg  Switchboard  and  Supply  company  of 
Chicago  had  an  interesting  display  of  instruments, 
including  the  combination  common-battery  and  mag- 
r.eto  switchboard  for  local  and  long-distance  work, 
which  proved  of  much  importance  to  those  who  have 
the  old  system,  but  wish  to  enlarge  or  replace  grad- 
ually by  the  latest  S3'-stems.  The  Kellogg  company 
also  had  a  combination  toll  box  for  instruments  of 
any  kind.  H.  B.  Hanford,  Ray  H.  Manson,  W.  N. 
Taylor  and  A.  G.  Rousseau  were  in  charge. 


Extension  of  Metropolitan  Elevated. 

Extension  bonds  to  the  amount  of  $5,000,000  were 
authorized  at  a  special  meeting  of  stockholders  of 
the  Metropolitan  West  Side  Elevated  Railway  com- 
pany of  Chicago  on  April  8th.  The  bonds  will  bear 
four  per  cent,  interest,  will  be  dated  February  I, 
tgoi,  and  will  run  until  August  i.  193B.  expiring  the 
same  time  as  the  first-mortgage  bonds.  It  is  pro- 
posed to  issue  approximately  $1,500,000  to  pay  for 
the  two  extensions  in  immediate  contemplation. 
These  are  extensions  of  the  Garfield  Park  line  from 
West  Forty-eighth  avenue  to  West  Fifty-second  av- 
enue, distance  one-half  mile,  and  on  the  Douglas 
Park  branch  from  the  present  western  terminus  to 
West  Fortieth  avenue,  1.85  miles.  The  balance  will 
be  reserved  for  future  extensions  which  may  be 
determined   from  time  to  time. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Indiana  Telephone  items. 

Two  companies  were  organized  and  incorporated 
last  week;  Ihe  Elizaville  Lo-operative  ieiephone 
company,  to  operate  a  line  in  Montgomery,  Clinton, 
±ioone  and  Hanulton  counties,  and  tlie  Greenfork  Co- 
operative   Ieiephone  company. 

Ihe  new  long-distance  telephone  exchange  oi  the 
Central  Union  company  at  1  hirtielh  and  i^ew  Jeisey 
streets,  Indianapolis,  is  now  in  use.  Ihis  exchange 
employs  20  persons  and  is  used  1.0  connect  the  leie- 
phones  of  this  city  with  Chicago,  St.  Louis  and 
other  long-distance  points,  ihe  exchange  is  thor- 
oughly   equipped. 

Kural  telephones  are  declared  a  success  in  Dela- 
ware County,  where  a  year  ago  they  were  only  an 
experiment.  The  entire  northern  and  eastern  pans 
of  the  county  are  supplied  with  telephones  and  they 
are  being  mtroduced  in  the  remainder  of  the  county 
as  fast  as  a  large  force  of  linemen  can  do  so. 

Word  comes  Irom  Elkliart  that  Barber  &  Bailey 
of  Ohio,  who  in  the  last  few  years  have  established 
IS  dilierent  Independent  telephone  companies  in  vari- 
ous parts  of  Uhio,  Indiana  and  New  York,  retaining 
an  interest  in  nearly,  if  not  quite,  all,  are  endeavoring 
to  form  a  combination  of  the  15  companies,  and  the 
indications  point  to  success. 

ihe  Alexandria  and  Elwood  Central  Union  ex- 
changes have  been  consolidated,  and  Ira  Stabler, 
the  lormer  manager,  will  be  transferred  to  Terre 
Haute.  I  his  and  other  consohdations  in  view  are 
said  to  be  in  the  interest  of  economy. 

At  Wabash  the  Central  Union  company's  fran- 
clTise  expires  next  year,  and  for  this  reason  a  de- 
termined but  secret  effort  is  being  made  to  gain  con- 
trol of  the  Home  Telephone  company  of  that  city. 
Recently  liberal  premiums  have  been  offered  for  the 
Home  company's  stock. 

There  is  sharp  telephone  competition  at  Clarkshill. 
The  Farmers'  Co-operative  Telephone  company  has 
been  organized  to  meet  the  rates  charged  by  the  Bell 
and  other  companies.  Subscribers  are  required  to 
pay  toll  to  use  the  city  service  of  the  old  companies, 
while  the  Co-operative  company  offers  free  service 
to  all  city  switchboards  operated  by  it  at  only  25 
and  50  cents  a  month.  As  a  result,  many  subscribers 
to  the  old  companies  have  withdrawn  their  support. 
The  Co-operative  company  will  form  a  branch  of  the 
co-operative  line    which  is  extending  over  the  state. 

At  its  annual  meeting,  on  the  5th  inst.,  the  Fort 
Wayne  Home  Telephone  company  declared  a  divi- 
dend of  six  per  cent.  This  is  an  Independent  com- 
pany owned  by  Fort  Wayne  business  men.  The 
company  recently  purchased  the  long-distance  lines 
controlled  by  the  Independent  companies  in  this 
vicinity,  and  is  now  preparing  to  extend  the  long- 
distance   service. 

The  Rochester  Telephone  company  has  purchased 
the  telephone  line  along  the  Cudahy  oil  pipe  line 
from  Roann  to  San  Pierre,  a  distance  of  71  miles. 
The  company  proposes  rebuilding  the  line  and  open- 
ing stations  at  Disko,  Gilead,  Delong,  Monterey, 
Bass  Lake,  North  Judson  and  San  Pierre.  At  Roann 
connection  will  be  had  with  the  Independent  long- 
distance telephone  service  of  Indiana,  Ohio  and 
other  states.  The  line  will  also  connect  with  the  local 
telephone  systems  at  Kewanna,  Plymouth,  Winamac, 
North  Judson  and  Knox. 

Richard  C.  Clark  has  been  appointed  receiver  for 
the  Central  Energy  Telephone  company  of  Frankfort. 

F. 


Telephone  News   from    the   Northwest. 

The  Grue  telephone  bill  in  the  Minnesota  Legis- 
lature has  been  killed  by  the  Senate  committee.  The 
bill  gave  individuals  and  companies  the  right  to  use 
telephone  poles  already  set,  by  paying  a  price  to  be 
determined  by  a  board  of  appraisement. 

D.  N.  Tallman  of  Willmar,  Minn.,  has  bought  the 
local  exchange  at  New  Paynesville,  Minn.,  from 
A.   F.    Knebel. 

The  Interstate  Telephone  company  met  at  La 
Crosse,  Wis.,  recently,  and  elected  officers,  as  fol- 
lows: President,  J.  A.  Tawney;  vice-president, 
John  Dietze;  secretary  and  treasurer.  Otto  Troost, 
Jr.  The  directors  are  E.  K.  Tarbell,  John  Dietze, 
James  A.  Tawney,  Edward  Lees  and  E.   Stott. 

Receiver  James  Murphy  of  the  North  Dakota 
Telephone  and  Electrical  company,  connecting  Har- 
vey, Fessenden,  Carrington  and  other  North  Dakota 
towns,  will  sell  the  line  at  private  sale.  Since  being 
in  the  hands  of  a  receiver,  it  has  paid  handsomely. 
The  Northwestern  Telephone  Exchange  company 
will  bid  for  it.     There  will  be  other  bidders  also. 

Mayor  Arbuthnot  of  Winnipeg  thinks  the  rates 
of  the  Bell  Telephone  company  are  extortionate,  and 
has  entered  into  communication  with  the  Home 
Telephone  company,  which  has  systems  at  Buffalo, 
Niagara  Falls  and  other  cities  in  the  state  of  New 
York. 

The  Maxwell  Telephone  company  has  been  in- 
corporated at  Maxwell,  Iowa,  and  a  local  exchange 
will  be  installed  as  soon  as  the  frost  is  out  of  the 
ground. 

The  Farmers'  Mutual  Telephone  company  was  re- 
fused admittance  to  Keota,  Iowa,  in  the  late  election. 

The  Van  Wagencn  improved  central-energy  tele- 
phone and  dial,  invented  by  A.  Van  Wagenen  of 
Sioux  City,  Iowa,  has  been  completed  for  test  pur- 
poses and  is  being  exhibited.  It  is  designed  to  work 
with  the   Clark  automatic  switchboard. 


The  telephone  company  at  Redwood  Falls,  Minn., 
announces  a  fine  of  50  cents  for  each  violation  of 
the  rule  forbidding  subscribers  from  allowing  non- 
subscribers   free  use  of  the  lines. 

The  receiver  for  the  Mississippi  Valley  Telephon" 
company  in  Minneapolis  and  St.  Paul  has  petitioned 
the  courts  for  his  discharge.  The  Twin  City  Tele- 
phone company,  which  has  assumed  the  business, 
has  taken  up  the  work  of  construction  and  is  push- 
ing it.  The  company  has  just  placed  an  order  for 
$100,000  worth  of  telephone  cable  with  the  Roebling 
company.  A  large  force  will  be  placed  on  out- 
door work  as  soon  as  the  frost  is  out  of  the  ground. 

W.  J.  Steckel  of  Bloomfield,  Iowa,  has  been 
granted  a  franchise  for  a  local  exchange  at  Mount 
Pleasant.  Iowa. 

A  company  has  been  formed  at  Bozeman,  Mont., 
to  construct  a  telephone  line  to  Gallop. 

A  company  has  been  formed  at  Story  City,  Iowa, 
to  build  a  local  exchange. 

A  company  has  been  formed  at  Adair,  Iowa,  to 
huild  a  telephone  line  to  Jobes,  Safeside  and  North 
Branch.  R. 


COMMUNICATION. 


Large  Telephone  Switchboards. 

To  the  Editor  of  the  Western  Electrician : 

Noting  in  your  issue  of  March  23d  the  claim  made 
with  reference  to  the  Cuyahoga  Telephone  company's 
exchange  system  in  Cleveland,  that  it  is  claimed  that 
this  board  is  the  largest  switchboard  in  the  world, 
we  not  only  wish  to  take  exception  to  this,  but  to 
give  proof. 

In  Copenhagen,  Denmark,  is  a  switchboard  of  10,- 
000  capacity  on  one  floor,  and  in  the  same  building, 
on  the  lower  floor,  is  between  5,000  and  6,000  capac- 
ity additional,  making  between  15,000  and  16,000 
capacity  all  under  one  roof. 

In  Stockholm,  Sweden,  with  30,000  or  more  sub- 
scribers, there  is  one  large  switchboard  of  about 
10.000  capacity  and  several  other  smaller  boards  in 
different  parts  of  the  city. 

We  do  not  think  we  need  to  refer  to  other  installa- 
tions, as  this  proves  the  statement  referred  to  above. 
F.  HEMENWAY, 
Secretary  Ericsson  Telephone  company. 

New  York,  April  2,   igoi. 


Extensions  in  Mississippi. 

A  correspondent  in  Pontotoc,  Miss.,  writes :  "  The 
Alabama.  iVIississippi  and  Tennessee  Telephone  com- 
pany and  the  Amory  and  Tupelo  Telephone  company 
have  jointly  built  a  good  telephone  line  from  Pon- 
totoc, via  Tupelo,  to  Amory.  which  not  only  con- 
nects the  Ainory  and  Pontotoc  exchanges,  but  also 
Ihe  systems  of  the  two  companies.  The  new  line, 
which  was  opened  for  service  on  March  30th,  will 
enable  good  service  to  be  had  between  Middleton, 
Tenn.,  and  Columbus,  Miss.,  via  Pontotoc,  Amory 
and  Aberdeen  exchanges,  with  many  good  pay  sta- 
tions. The  Independent  telephone  companies  are 
building  good  lines  and  exchanges  in  this  section  of 
country  and  equipping  them  with  good  telephones 
and  switchboards." 


GENERAL  TELEPHONE  NEWS. 

The  Greenleaf  Telephone  company  of  Greenleaf, 
Kan.,  has  been  incorporated,  with  a  capital  stock  of 
$10,000. 

The  American  Telephone  and  Telegraph  company 
will  distribute  $776,589  in  paying  the  dividend  re- 
cently declared. 

A.  W.  Huggins  is  organizing  a  stock  company  for 
the  construction  of  a  telephone  system  from  Lon- 
don to  Manchester,  Ky. 

The  People's  Independent  Telephone  company  of 
VVinthrop,  Minn.,  has  filed  articles  of  incorporation. 
The  capital  stock   is  $10,000. 

E.  A.  'VVilson  and  others  have  organized  an  In- 
dependent telephone  company  for  the  construction 
of  a  system  at  Carlisle,  Ark. 

R.  E,  Sisk,  president  of  the  Farber  Telephone 
company  of  Farber,  Mo.,  is  in  the  market  for  line 
and  exchange  equipment  of  all  kinds. 

The  Jackson  County  Home  Telephone  company 
of  Jackson,  Ohio,  has  filed  articles  of  incorporation. 
The  authorized  capital  stock  is  $50,000. 

The  Bell  Telephone  company  of  Missouri  has  in- 
creased its  capital  from  $2,000,000  to  $4,000,000,  ac- 
cording to  a  report   from  Jefi^erson  City. 

The  Sidney  Home  Telephone  company  of  Sidney, 
111.,  with  a  capital  stock  of  $2,500,  has  been  chartered 
by  C.  C.  McEIwee,  H.  M.  Bentley  and  C.  H.  Flymire. 

The  Louisville  Home  Telephone  company,  with  a 
capital  stock  of  $100,000,  has  been  incorporated,  to 
build  and  operate  a  telephone  system  in  Louisville, 
Ky. 

The  Citizens'  Mutual  Telephone  company  of  Cam- 
bridge, 111.,  has  been  incorporated,  with  a  capital  of 
$2,250,  by  W.  M.  Smith,  C.  B.  Taylor  and  J.  W. 
Nelson. 

The  Bishopville  Telephone  company  of  Bishop- 
ville,  S.  C,  has  been  incorporated,  with  a  capital 
stock  of  $5,000,  by  W.  S.  Smith,  Nat  Barnett  and 
J.  E.  McLure. 

The  Southern  Telephone  and  Telegraph  compan> 
of  Kirkwood,  Pa.,  has  been  incorporated,  with  a  cap- 
ital stock  of  $10,000,  to  do  business  in  Lancaster 
County,  Pa. 

The  North  Georgia  Telephone  and  Telegraph  com- 
pany has  been  organized  for  the  construction  of  lines 
from  Winder  to  Athens,  and  from  Winder  to  Au- 
gusta, Ga.  R.  B.  Russell  is  president  of  the  com- 
pany. 

Vice-president  and  General  Manager  Edward  J. 
Hall,  of  the  American  Telephone  and  Telegraph 
company,  denies  the  report  that  the  company  has 
offered  to  lease  the  Western  Union  Telegraph  plant 
under  a  guarantee  of  six  per  cent. 

After  a  contest  lasting  three  years,  the  Portland 
(Me.)  aldermen  have  granted  rights  to  the  Dirigo 
Telephone  company  of  Maine.  Heretofore  the  New 
England  Telepnone  company  has  been  the  sole  oc- 
cupant of  that  city.  1  lie  Uirigo  company  will  im- 
mediately begin  the  installation  of  a  plant  and  will 
connect  the  city  with  its  exchanges  in  central  Maine. 


Trouble  in  Sioux  City. 

The  council  of  Sioux  City,  Iowa,  is  at  outs  with 
the  Iowa  Telephone  company.  The  latter  absorbed 
the  Home  Telephone  company  there,  after  a  com- 
petition extending  over  a  number  of  years.  Since 
gaining  a  monopoly,  the  Iowa  company  has  forced 
up  rates,  until  the  council  thinks  they  are  too  high. 
The  latter  threatens  to  compel  the  company  to  bury 
its  wires,  and  uses  this  threat  as  a  means  to  secure 
its  demands  for  lower  rates.  The  telephone  company 
proposes  to  make  common  cause  with  the  electric- 
light  company  and  others  affected,  and  fight  the 
demand.  


Bell  Telephone  Statement. 

The  following  is  the  output  statement  of  the  Amer- 
ican Telephone  and  Telegraph  company,  for  the 
month  ended  March  20th : 

March.                                                igoi.               1900.  1899. 

Gross  output 76.751             65,878  67,033 

Returned 37. 5^7             20,664  I3.530 

Net  output 39.234             45.214  53.503 

December  21st  to  March  20lh  : 

Gross  output 216,109           183,003  162,844 

Returned 89,427             63,004  4',72S 

Netoutput 126.682           119.959  121,119 

Total  outstanding  on  March  20th.  2.079,498        1,700,464  1,246,365 


The  Home  Telephone  company  in  Niagara  Falls. 
N.  Y.,  is  but  10  months  old.  but  still  it  has  installed 
428  telephones.  This  number  is  being  rapidly  in- 
creased, and  within  a  few  weeks  the  number  of  sub- 
scribers will  be  over  500.  Surrounding  towns  are 
being  connected,  and  there  is  a  general  sentiment  in 
favor  of  the  Independent  company  and  its  enterprise. 


MANUFACTURERS     AND     DEALERS. 

The  American  Electric  Telephone  company,  Chi- 
cago, leports  that  the  central-energy  switchboard 
which  it  is  installing  for  the  Citizens'  Telephone 
company  at  lerre  inaute,  Ind.,  is  rapidly  nearing 
completion.  The  American  company  is  equipping 
this  exchange  complete  in  every  respect,  and  says 
that  it  will  be  one  of  the  finest  equipments  of  cen- 
tral-energ}'  switchboards  ever  installed  by  an  Inde- 
pendent company.  The  Raleigh  Telephone  company 
of  Raleigh,  N.  C,  has  a  similar  switchboard,  and, 
according  to  the  latest  reports,  the  equipment  is 
giving  excellent   service. 

The  Eureka  Electric  company  of  Chicago  is  send- 
ing out  corrected  blue-print  maps  showing  the  Inde- 
pendent toll  lines  of  the  states  of  Indiana,  Kansas 
and  Iowa,  and  is  compiling  maps  of  the  toll  lines 
of  all  the  leading  Independent  states,  which  will  be 
sent  free  to  any  company  desiring  them.  The  Eu- 
reka company  calls  attention  to  its  new  pay-station 
apparatus  (coin  boxes  with  five,  10  and  25-cent  slots) 
and  also  to  its  new  No.  34  desk  set.  It  announces 
that  its  new  flashlight  switchboard,  as  well  as  its 
new  multiple  board,  will  be  ready  for  the  market 
tvithin  the  next  Co  days. 

The  Horix  Manufacturing  company,  one  of  the 
oldest  manufacturing  concerns  in  Cleveland,  Ohio, 
successor  to  the  Phcenix  Manufacturing  company, 
engaged  in  the  manufacturing  of  hardware  special- 
ties and  all  articles  requiring  brass  and  iron  cast- 
ings finished  in  enamel  or  nickel-plate,  has  recently 
introduced  a  new  concealed-cord  telephone  arm  hav- 
ing a  very  ornamental  base  of  neat  design.  'This 
company  has  had  long  experience  in  metal  casting, 
and  is  confident  that  the  day  is  not  far  distant  when 
the  plain  and  enameled  boxes  and  transmitter  arms 
now  in  use  will  give  place  to  very  ornamental  de- 
signs, artistic  and  pleasing  to  the  eye,  and  that  the 
cost  of  castings  for  the  new  designs  will  be  no  more 
than   for  the  excessively  plain  articles  now  in  use. 


April   13,  1901 
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Wireless    Telegraphy. 

By  F.  Braun. 

During  this  winter  I  have  deUvered  two  lectures 
before  Strassburg  scientific  societies  on  a  part  of 
my  practical  and  scientific  experiments  in  wireless 
telegraphy,  and  I  take  the  liberty  of  giving  a  short 
account  of  the  substance  of  these  lectures."  My  ex- 
periments were  commenced  in  the  summer  of  1898, 
and  were  at  first  devoted  to  methods  of  signaling 
through  water  in  a  more  effective  manner  than  hith- 
erto. This,  however,  will  be  referred  to  on  another 
occasion. 

Following  these,  experiments  on  the  Marconi  sys- 
tem were  undertaken  with  a  view,  in  the  first  in- 
stance, to  increase  the  action  of  the  transmitter. 
At  that  time  the  general  idea,  and  also  Marconi's, 
was  that  he  was  working  with  Hertzian — i.  e.,  with 
relatively  short  waves.  In  fact,  the  introduction  of 
the  Righi  oscillator  was  manifestly  with  the  inten- 
tion of  increasing  the  frequency  of  the  waves  as  much 
as  possible.  One  might  be  doubtful,  however,  to 
what  extent  this  assumption  was  correct,  for  the 
question  here  was  obviously  to  what  distance  the 
charge  had  already  traveled  in  the  transmitting 
wire  connected  to  the  Righi  balls  at  the  moment 
when  the  balls  themselves  are  charged  up  to  the 
sparking  potential.  If  one  takes  the  simpler  con- 
nection with  only  one  spark  gap,  the  natural  concep- 
tion would  be  that  the  whole  transmitter  would  be 
charged  to  practically  constant  potential,  owing  to 
the  slow  charging  process,  and  that  it  would  thus 
behave  as  a  Hertz  oscillator ;  this  assumption  alone 
would  explain  the  fact  that  the  effects  at  a  distance 
increased  with  an  increasing  length  of  transmitting 
wire.  But,  if  these  views  were  correct,  Marconi's 
transmitting  arrangements  were  not  favorable.  Then, 
his  transmitter  has  small  capacity,  and  this  cannot 
be  increased  so  long  as  the  transmitter  remains  open. 
But  oscillations  of  this  character  die  out  very 
quickly,  as  one  knew  from  numerous  experiments ; 
they  are  damped  too  quickly  by  the  sparks,  a  fact 
which  Hertz  expressed  in  the  form  that  if  the  length 
of  the  spark  is  to  remain  "active"  a  certain  size 
must    not    be    exceeded. 

All  these  considerations  led  to  arrangements  in  the 
following  manner :  Condensers,  with  a  capacity  of 
about  the  order  of  the  usual  Leyden  jars,  were 
charged  singly  or  in  combination  to  a  high  potential, 
and  their  discharges  through  appropriately  dimen- 
sioned self-inductions  were  employed  to  feed  the 
transmitter  directly  or  indirectly.  Here,  for  the  first 
time,  slower  oscillations  than  Hertz's  were  undoubt- 
edly employed,  and  the  first  question  that  occurred 
was  whether  a  coherer  w;th  the  ordinary  connec- 
tions— where  it  is  embedded  in  a  circuit  which  is 
closed  in  the  geometrical  sense — would  still  act  suffi- 
cientW.  Then,  the  usual  idea,  which  seems  to  be 
supported  by  facts,  was  that  the  coherer  only  re- 
sponds to  very  short  waves,  as  only  these  would 
produce  a  potential  difference  between  the  two  poles 
sufficient  to  break  down  the  gap  in  the  coherer.  This 
view  seems  to  be  directly  confirmed,  if  one  first  con- 
siders the  coherer  entirely  insulated  and  exposed 
to  the  electric  waves;  and,  secondly,  if  one  is  cer- 
tain that  it  does  not  follow  the  periodic  currents,  but 
the  periodically  varying  potential  difference. 

Experiments  with  the  Leyden  jar  discharges  well 
defined  in  every  respect,  gave  a  positive  result.  First, 
the  conditions  of  the  experiments  were  varied  to  a 
considerable  extent,  among  the  arrangements  tested 
being  the  connections  now  employed  by  Slaby  and 
Count  Arco.  Especially  closely  examined  was  an 
arrangement  which  I  denote  as  inductive  excitation 
of  the  transmitter,  and  to  the  description  of  which 
I  will  confine  myself  at  present.  It  is  characterized 
by  the  fact  that  one  leaves  the  transmitter  quite 
sparkless,  and  excites  the  oscillations  in  it  by  induc- 
tion. The  condensers  discharge  through  a  primary 
circuit,  and  this  excites  the  oscillations  in  the  lower 
spirally  wound  end  of  the  transmitter.  The  lower 
end  of  the  latter  remains  Insulated  from  the  earth, 
and  it  follows  that  its  assistance  in  increasing  the 
action  to  a  distance,  which  Marconi  found  to  be  the 
case  with  his  connections,  cannot  be  interpreted  in 
the  usual  manner.  As  a  matter  of  fact,  the  earth 
acts,  it  may  be  mentioned,  parenthetically,  in  causing 
the  transmitter  to  take  up  a  greater  electromagnetic 
energy. 

The  advantages  of  my  connections  are  as  follows : 

1.  In  the  primary  circuit  a  large  amount  of  energy 
can  be  employed  usefully;  the  action  of  the  trans- 
mitter increases  with  the  energy  employed  to  a  much 
greater  extent  than  with  the  Marconi  connections, 
and  can  be  augmented  by  increasing  the  capacity  of 
the  condensers,  as  well  as  by  increasing  the  potential. 

2.  The  oscillations  of  the  transmitter  are,  as  is 
known,  hardly  active  physiologically,  in  spite  of  their 
high  potential,  and  a  danger  from  unintentional  con- 
tact is  therefore  quite  excluded. 

3.  Less  attention  need  be  paid  to  the  insulation  of 
the  transmitter  than  in  the  case  of  electrostatic  ex- 
citation, 

4-  The  oscillations  of  the  primary- con  denser  cir- 
cuit are  slightly  damped,  as  has  already  been  known 
for  a  long  time  (for  instance,  from  the  classical 
experiments  o£  Feddersen).  They  excite  in  the 
sparkless  transmitter  waves  which  are  still  less 
damped.  If,  therefore,  both  are  brought  to  reso- 
nance, they  increase  in  the  latter  case  to  a  very 
high  amplitude. 

5.  Thus,    they   fulfill    the    fundamental    conditions 

I.  The  lectures  were  delivered  November  16,  igoo,  and  Janu- 
ary 31,  1901.  The  account  here  given  is  taken  from  the  London 
Electrician. 
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necessary  for  electrical  tuning  between  a  transmitting 
and  receiving  apparatus.  The  region  of  useful  rays 
of  oscillations  will  at  the  same  time  be  extraordinarily 
extended,  as  is  particularly  desirable  for  this  pur- 
pose. 
The  first  assertion  is  proved  by  the  following  table : 


Primary  Current  in 
the  Induction  Coil. 


2  amperes 
2!^  to  3  amperes 

4  amperes 
6  ampe  res 


Relative  Electromagnetic  Energy  in  the 
Transmitter. 


Marconi  Connec- 
tion. 

Inductive  Excita- 
tion. 

8 
10 
10 
10 

25 

40 

11 

The  table  shows  that  the  mean  energy  of  the 
waves  in  the  Marconi  transmitter  (in  consequence  of 
the  spark)  soon  reaches  its  limit,  while  it  increases 
considerably  in  the  case  of  Inductive  excitation ;  and, 
further,  that  for  the  same  energy  expended  in  the 
primary,  the  latter  system  far  surpasses  the  Mar- 
coni transmitter.  The  second  and  third  claims 
scarcely  need  a  proof.  If,  as  I  demonstrated  in  my 
lecture,  one  connects  a  Marconi  transmitter  to  earth 
by  means  of  a  long,  damp  thread,  the  apparatus 
refuses  to  work,  while  the  inductively  excited  trans- 
mitter is  hardly  affected  by  such  a  connection.  The 
two  last  claims  follow  from  resonance  experiments. 
That  the  waves  of  the  transmitter  serve  perfectly 
for  a  tuned  telegraphy,  will  be  shown  at  the  con- 
clusion  of  this    article. 

Experiments  in  the  open  air  have  demonstrated 
a  superiority  over  the  Marconi  transmitter  under 
all  conditions.  The  first  observations  in  Strassburg, 
in  the  summer  of  1S98,  already  proved  this,  when 
the  sender  and  receiver  were  In  sight  of  one  another 
(partly),  as  well  as  when  they  were  hidden  from 
one  another  by  obstacles.  The  tests  were  resumed  at 
Piaster,  1S99,  at  Cuxhaven,  and  in  the  winter  of 
1899-1900  telegrams  were  sent  to  Cuxhaven  (Kugel- 
bake)  from  the  small  steamer  Silvana  of  the  North 
Sea  line,  in  her  journey  to  Heligoland.  With  a 
transmitting  wire  of  15  meters  in  height  on  the 
Silvana,  and  a  receiving  wire  29  meters  high  at 
Kugelbake,  regular  and  perfect  messages  were  re- 
ceived to  a  distance  of  32  kilometers,  and  signals 
could  be  distinguished  at  distances  of  50  kilometers. 
During  the  experiments  in  the  autumn  of  1900,  be- 
tween Cuxhaven  and  Heligoland  (63  kilometers) 
with  masts  29  and  31  meters  in  height,  respectively, 
at  the  two  stations,  comparative  tests  were  made- 
While  with  Inductive  excitation  all  the  signals  were 
received  of  450  transmitted  with  Marconi  connections 
not  a  single  one  could  be  observed  at  the  receiving 
station,  although  the  supply  of  energy  was  pushed  to 
the  extreme  limits.  The  remaining  conditions  were 
strictly  identical.  The  following  table  gives  a  com- 
parison in  which  the  figures  referring  to  the  Mar- 
coni transmitter  are  taken  from  official  reports  re- 
printed in  the  Elektrotechnische  Zeltschrlft : 


a 

S^.S 

Hu 

0"°- 

E 

0  n 

Height  o£ 

in  a 

— XlO=* 

«S 

Masts. 

P 

a  jn 

"H 

pan 

a 

Oh 

Inductive  Charge  Metdod: 

hm. 

m. 

m: 

•■Silvana"— Kuseloake 

12 

15 

29 

435 

Elbel.-Kugelbake 

^2 

30 

29 

b7o 

37t 

Heligoland— Kugelbake. 

01 

69 

Marconi  Transmitter: 

Borkum — Borkum        Fire  - 

32 
13-5 

40 
13-5 

38 
39 

1,520 
526 

21 
25 

Noitu  American  Navy 

♦The  product  of  the  heights  of  the  masts  should  be  about  pro- 
portional to  the  distance  attainable. 

■tThe  smaller  fifture  is  because  the  actual  distance  is  much 
smaller  than  what  would  have  been  attainable. 

The  last  column  in  the  table  gives  the  distance 
over  which  signaling  should  be  possible,  calculated 
according  to  a  well-known  rule.  On  the  significance 
of  the  rule  and  the  assumptions  under  which  it  ap- 
plies, see  Hertz,  Wied.  Ann..  Vol.  36,  p.  1,  1888. 
Even  if  one  does  not  take  this  rule  literally,  the  sum- 
mary above  proves  the  undoubted  superiority  of  the 
transmitting  arrangement  described.  The  distance 
attainable  should  be,  from  the  present  facts  and 
material,  2V2  to  three  times  that  by  the  Marconi 
transmitter,  although  the  receiver  employed  in  the 
experiments  was  less  sensitive  than  Marconi's.  The 
fact  that  large  amounts  of  energy  must  be  available 
in  order  to  signal  over  considerable  distances  with 
low  masts  may,  of  course,  be  troublesome  in  some 
instances,  but  in  many  cases  it  will  hardly  come  into 
consideration. 

The  connections  have  here  been  described  in  their 
simplest  form;  they  can  be  varied  In  different  ways, 
and  the  energy  of  the  transmitter  thus  increased. 
The  extent  of  its  applicability  in  radiating  large 
amounts  of  energy,  whether  in  the  form  of  long  or 
short  waves,  is  not  fully  portrayed  in  the  above  ar- 
ticle. 

In  conclusion,  the  experimental  proof  that  the  os- 
cillations produced  are  slightly  damped,  remains  to 
be  given.  This  was  done  by  means  of  resonance 
experiments.  It  is  known  that  the  Hertz  waves, 
which  die  away  quickly,  excite  in  the  resonator  its 
natural  period  of  oscillation  to  a  considerable  ex- 
tent, a  phenomenon  which  at  first  led  to  the  assump- 
tion that  a  Hertz  oscillator,  similarly  to  the  light 
of  an  incandescent  body,  received  a  continuous  suc- 
cession of  vibrations,  and  to  which  the  name  of  mul- 
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tiple  resonance  was  later  given.  In  distinction  to 
this,  the  oscillations  employed  here  show  sharply 
pronounced  resonance  phenomena.  In  my  lecture  I 
showed  discharges  which  made  10,000,000  complete 
oscillations  per  second,  and  thus  approached  closely 
to^  Hertz's.  These  had  a  visible  effect  on  a  distant 
wire  circuit  in  which  a  Geissler  tube  was  included, 
provided  this  circuit  was  in  tune. 

It  would  thus  be  possible  to  base  on  these  dis- 
charges a  tuned  system  of  telegraphy.  But  resonance 
phenomena  of  this  kind  are  not  favorable  for  other 
reasons;  they  show,  it  is  true,  that  good  conditions 
are  fulfilled  in  the  transmitter,  but  the  task  still 
remains  to  construct  a  correspondingly  good  receiver. 

The  problem  was,  therefore,  attacked  in  another 
manner.  The  object  was,  on  the  one  hand,  to  tune 
the  oscillating  systems  between  narrow  limits,  and, 
on  the  other,  to  increase  the  receiver  effects.  This 
latter  could  be  done  in  two  ways.  One  way  would 
be  to  make  as  great  as  possible  the  energy  taken 
lip  by  the  receiver — a  course  which  was  not  followed 
in  this  case.  If  one  considers  the  energy  taken  up 
as  a  fixed  quantity,  it  only  remains  to  concentrate  it 
on  the  receiving  apparatus,  so  that  the  latter  benefits 
by  It  as  far  as  possible,  exclusively.  The  arrange- 
ment then  works  as  a  lens,  which  does  not  increase 
the  energy  of  the  light,  but  concentrates  it.  I  con- 
fine myself  here  to  mentioning  experiments  which 
I  showed  in  my  lecture.  These  demonstrated  that 
the  electric  waves  which  pass  the  receiver  can  be 
concentrated  20  times  or  more.  Then  they  can  be 
made  to  act  in  the  form  of  heat  on  a  microphone 
contact  or  on  a  coherer  of  the  most  suitable  form, 
and  the  latter  may  be  placed  in  such  a  way  that  its 
action  cannot  fail,  whether  it  reacts  with  current  or 
potential  difference. 

I  further  showed  in  the  lecture  the  sharpness  of 
the  tuning.  Very  slight  changes  in  the  tuning  im- 
rnediately  diminished  the  localized  energy  very  con- 
siderably. As  the  energy  only  collects  in  the  tuned 
parts,  the  other  parts  will  refuse  to  act,  and  thus  the 
problern  of  the  so-called  multiplex  telegraphy  is 
solved  in  a  very  complete  manner. 


Scarcity  of  Guttapercha. 

[From  the  New  Yoik  Sun.] 

Commercial  concerns,  as  well  as  governments 
themselves,  have  in  the  past  few  years  been  giving 
very  close  attention  to  the  guttapercha  problem. 
Tropical  forests  have  been  ransacked  for  the  tree 
or  for  one  so  nearly  akin  to  it  that  a  cable-covering 
product  may  be  had  from  it,  and  there  are  various 
attempts  at  creating  plantations  of  the  original  tree 
in  regions  where  heretofore  it  has  not  grown.  The 
forest  ransacking  has  residted  in  failure,  and  the 
plantations  have  not  yet  got  beyond  the  experimental 
stage. 

The  area  in  which  the  guttapercha  tree  thrives  is 
extremely  limited.  It  is  confined  exclusively  to  a 
portion  of  the  iVIalay  Archipelago  and  the  Malacca 
Peninsula.  Where  there  is  an  even  temperature  of 
an  average  of  from  80  to  82  degrees  Fahrenheit  and 
the  soil  is  favorable,  the  tree  grows  with  great  vigor. 
But  with  only  a  slight  variation  of  these  conditions 
and  particularly  where  there  are  sudden  changes  of 
temperature,  even  if  those  changes  are  not  extreme, 
it  languishes  and  dies. 

The  Philippines  touch  closely  upon  the  gutta- 
percha belt,  yet  the  tree  does  not  grow  there  indige- 
nously, and  it  is  at  least  very  problematical 
whether  it  can  be  cultivated  there.  It  will  not  grow 
in  Cochin  China,  likewise  near  the  guttapercha  belt, 
because  the  average  temperature  is  too  low  and  the 
changes  too  sudden. 

Guttapercha  trees  have  been  transplanted  to  a 
score  or  more  places  where  they  have  failed,  al- 
though the  Dutch  have  succeeded  in  establishing 
several  plantations  in  their  East  Indian  possessions 
which  give  promise  of  success.  The  experiment  is 
by   no   means   complete   as  yet. 

In  l8g8  the  French  explorer  Raoul  collected  about 
1,500  plants  gathered  at  the  foot  of  the  trees,  where 
they  had  sprung  up  from  seeds  that  had  been 
dropped.  These  he  put  out  in  the  conservatories  at 
Marseilles,  and  after  a  time  one-third  of  them  were 
taken  to  the  Congo  and  put  out  in  plantations,  and 
another  third  were  distributed  among  the  planters 
of  the  West  Indies  and  in  French  Guiana.  In  1897 
M.  Jacquet,  inspector  of  agriculture  in  Cochin  China, 
carried  away  700  plants  from  Singapore,  100  of 
which  in  1899,  were  in  a  fair  condition. 

It  remains  for  the  future  to  determine  what  the 
results  in  the  Congo,  the  West  Indies  and  in  French 
Guiana  will  be,  although  those  who  have  studied 
the  tree  and  know  the  very  exacting  nature  of  its 
demands  in  regard  to  soil  and  climate  are  by  no 
means  hopeful. 


An  Amalgamation  of  Interests. 

It  is  reported  that  the  Bullock  Electric  Manufac- 
turing company  of  Cincinnati  and  the  Wagner  Elec- 
tric" Manufacturing  company  of  St.  Louis  have  been 
consolidated.  The  Wagner  company  telegraphs  the 
Western  Electrician  under  date  of  April  10th  that 
the  reported  consolidation  consists  of  an  amalgama- 
tion of  the  selling  interests  of  the  two  companies. 


J.  E.  Tondon  of  Alma.  Ark.,  is  interested  in  the 
organization  of  a  company  for  the  construction  of 
a  telephone  system  from  Fayetteville  to  Fort  Smith. 
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High-potential  Phenomenal 

By  a.  p.  Carmen. 

In  the  earlier  history  of  electricity  there  was  noth- 
ing that  excited  the  interest  of  the  world  more  than 
Ih^  electric  spark.  It  is  hardly  more  than  two  cen- 
turies since  the  first  electric  spark  was  observed. 
We  of  this  day  have  become  so  accustomed  to  start- 
ling discoveries  that  it  is  only  with  difficulty  that 
we  can  understand  the  childlike  amazement  with 
which  men  m  the  eighteenth  century  heard  of  electric 
sparks  an  inch  or  so  in  length,  and  how  the  shock  of 
crude  little  Leyden  jars  with  their  faint  illumination 
was  a  matter  for  a  year's  wonderment  and  letter 
writing.  The  rapid  development  of  galvanic  or  cur- 
rent electricity,  the  invention  of  the  dynamo  and  of 
the  electric  motor,  and  of  alternating-current  appa- 
ratus, and  their  extended  use  for  lighting  and  power 
seemed  to  engross  for  years  men's  thoughts  and 
activity,  and  high-potential  or  static  electricity,  with 
its  less  understood  forces  and  more  elusive  phe- 
nomena, attracted  less  and  less  attention  until  a 
dozen  years  ago.  There  were  so-called  practical  men 
who  advocated  writing  our  textbooks  on  physics 
and  electricity  with  static  electricity  relegated  to  an 
appendix.  Unly  in  the  laboratory  of  the  scientist  was 
11  regarded  with  much  interest.  All  this  is  now 
changed.  The  disruptive  discharge  with  its  elec- 
trical spark  has  been  found  to  be  the  center  of  a 
group  of  phenomena  all  important  in  our  under- 
bianding,  not  only  of  electricity  and  magnetism,  but 
ol  light,  radiant  Heat,  and  even  of  some  tundamental 
properties  of  matter.  And  not  only  in  pure  science 
uut  m  Its  industrial  applications,  the  phenomena 
wnich  center  about  ana  accompany  the  disruptive 
electric  aischarge  are  holding  the  interest  ot  the 
electrical  world.  From  the  spark  go  out  waves,  trav- 
eling with  the  velocity  of  lignt,  and  these  waves  are 
the  bearers  of  messages,  giving  us  wireless  teleg- 
raphy and  wireless  telephony.  In  connection  with 
the  oscillating  static  electric  held,  we  get  also  some 
of  the  most  beautiful  illuminations  of  vacuum  tubes, 
ihere  are  those  who  think  that  the  electric  light 
of  Llie  future  is  to  be  that  from  these  electric  dis- 
charges of  high  potential  and  of  high  frequencies 
m  vacuum   tubes. 

Another  circumstance  that  has  forced  these  phe- 
nomena upon  the  attention  of  practical  electricians 
IS  the  introduction  into  commercial  work  of  alter- 
nating currents  of  high  potentials.  It  is  only  a 
few  years  ago  since  we  were  wrestling  with  the 
problem  of  handling  a  thousand  volts,  i'o-day,  the 
use  of  10.000  volts  is  not  uncommon,  while  20,000 
and  30,000  volts  are  perfectly  feasible,  and  even  100,- 
000  volts  have  been  considered  possible.  With  such 
pressures  the  problems  of  electric  discharge  become 
the  serious  ones.  At  such  potentials  it  becomes  so 
very  apparent  that  we  are  dealing  with  forces  far 
beyond  the  little  wires  which  we  have  formerly  fan- 
cied carried  the  power.  We  propose  this  afternoon 
to  review  rapidly  some  of  the  fundamental  phenomena 
of  static-electric  discharges  and  to  show  you  one 
group  of  these  phenomena,  namely,  that  generally 
known  as  the  Tesla  experiments. 

In  this  subject  there  is  an  advantage  in  starting 
with  the  very  elements,  so  as  to  connect  our  ideas 
with  familiar  phenomena.  I  hope  you  will  therefore 
pardon  me  if  my  account  is  very  elementary  for  a 
few    minutes. 

Let  us  start  with  the  well-known  experiment  of 
our  school  days — that  of  the  fur  and  the  vulcanite 
rod.  We  rub  them  together,  and,  upon  separation, 
we  find  they  are  electritied  or  have  charges  of  elec- 
tricity. By  this  we  usually  mean  that  they  have  the 
property  of  attracting  light  objects,  as  pieces  of  paper, 
pith  balls,  or  thin  gold  leaves.  If  we  perform  this 
experiment  in  a  dark  room  we  shall  see  still  an- 
other phenomenon,  namely,  a  glow  and  even  small 
sparks  on  the  fur  and  along  the  rod  where  the  two 
have  been  in  contact.  We  get  this  glow  and  the 
sparks  more  pronounced  when  we  electrify  an  insu- 
lated metal  ball.  This  we  can  do  by  rubbing  the 
electrihed  vulcanite  along  the  metal  body.  The  vul- 
canite rod  thus  communicates  its  electrification  to 
the  ball.  When  a  body  is  thus  electrified  it  has  a 
tendency  to  give  up  its  electricity  to  surrounding 
bodies.  We  describe  this  tendency  by  the  term  elec- 
tric pressure  or  potential.  We  say  the  body  tends 
to  discharge  itself  because  the  electricity  is  at  a 
pressure  or  potential  higher  than  that  of  a  neighbor- 
nig  body.  Some  substances  offer  very  little  resist- 
ance to  this  pressure.  Thus,  a  piece  of  copper  wire 
will  allow  an  easy  passage  to  the  electricity  from  an 
electrified  body.  Such  substances  are  called  con- 
ductors. Other  substances  offer  great  resistance  to 
the  passage  of  the  electricity.  Rubber,  glass  and  air 
are  substances  of  this  kind.  They  are  called  non- 
conductors or  insulators.  But  the  electric  pressure 
or  potential  of  a  body  may  be  made  so  great  that 
it  overcomes  the  resistance  of  the  insulator  and  breaks 
through  it.  We  then  have  the  disruptive  discharge. 
This  may  take  the  form  of  a  spark,  or  it  ma}'  be  a 
phosphorescent  glow  or  a  brush  discharge.  In  each 
case  this  is  produced  by  the  pressure  or  potential  of 
the  electrified  body.  We  have  the  electricity  con- 
stantly tending  to  flow  from  points  of  higher  po- 
tential to  points  of  lower  potential. 

How  can  we  produce  this  high  difference  of  elec- 
tric pressure  or  potential,  that  is,  a  pressure  capable 
of  breaking  through  layers  of  air  and  giving  dis- 
ruptive discharges?  We  shall  not  try  to  mention 
all   possible    methods,   but    shall   notice   four,    which 

I.  Lecture  delivered  before  the  Illinois  State  Electric  asso- 
ciation at  (be  recent  meetine  in  Champaien,  III.  Mr.  Carmea 
is  professor  of  physics  in  the  University  of  Illinois. 
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are  used  frequently  in  the  study  of  high-potential 
phenomena,  and  with  which  you  are  famihar  from 
your  papers  and  books.  They  are,  first,  static  elec- 
trical machines,  such  as  the  Holtz  and  the  Wimshurst 
machines ;  second,  primary  and  secondary  batteries  ; 
third,  the  ordinary  induction  coil  or  transformer; 
fourth,  the   Tesla   high-frequency   induction   coil. 

The  static  electrical  machine  is  a  piece  of  appa- 
ratus that  cannot  be  said  to  have  graduated  yet 
from  the  physical  laboratory,  but  since  the  discovery 
of  the  Roentgen  or  X-rays  and  the  revived  interest 
in  electric-discharge  phenomena,  it  has  attracted 
more  attention.  We  have  several  forpis  of  the  ma- 
chine, as  the  Holtz,  the  Toepler  and  the  Wimshurst 
machines,  all  of  whicli  are  represented  m  the  physical 
cabinet  of  the    University  of  Illinois. 

A  description  of  these  machines  is  not  necessary 
here.  It  is  suflicient  to  know  that  by  revolving  glass 
plates  near  similar  fixed  or  moving  plates  we  can 
get  those  plates  highly  electrified,  and  that,  by  cer- 
tain devices,  we  can  collect  the  electrification,  so  that 
a  high  difference  of  potential  is  produced  between  the 
discharge  terminals  of  the  machine.  Static  electrical 
machines  are  high-potential  generators,  but  they  give 
very  small  quantities  of  electricity;  tliat  is,  the  cur- 
rent is  exceedingly  small,  but  under  very  high  pres- 
sure, lo  increase  the  quantity  we  use  multiplate 
machines.  Such  machines  do  not  have  a  higher  po- 
tential, and  hence  do  not  give  longer  sparks,  but 
they  give  us  thicker  and  more  continuous  sparks ; 
that  IS,  they  produce  more  quantity.  We  have  been 
constructing  nere  in  the  physical  laboratory  of  tlie 
university  a  Wimshurst  macliine  with  20  plates. 
Kach  plate  is  two  feet  in  diameter,  and  it  gives  a 
heavy   spark    seven   inches    long    IdemonstratingJ. 

i  he  second  method  of  producing  an  electrical  pres- 
sure is  by  means  of  batteries,  ine  terminals  of  an 
ordinary  gravity  cell  are  electrihed.  We  have  deli- 
cate instruments  in  the  physical  laboratory  to  show 
that  they  have  the  same  Kind  of  attraction  as  the 
terminals  of  the  Holtz  or  the  Wimshurst  machine, 
but  the  pressures  or  potentials  in  this'  case  are  almost 
inhnitesimal  compared  to  that  of  the  Holtz  machine. 
Jixperiments  made  many  years  ago  by  Lord  Kelvin 
show  that  it  would  taKe  about  5,500  gravity  cells 
joined  in  series;  that  is,  so  as  to  add  their  potentials 
to  produce  a  spark  one-twentieth  of  an  inch  long  in 
air.  The  potential  of  a  gravity  cell  is  just  a  little 
more  than  a  volt.  This  is  our  unit  of  electric  pres- 
sure; that  IS,  to  produce  a  spark  one-twentieth  of 
an  inch  long  in  air  requires  5,500  volts.  To  produce 
a  spark  of  tour  inches    requires  probably  over  125,- 

000  volts,  or  as  much  as  would  be  given  by  125,000 
gravity  cells  in  series.  But  the  current  given  by 
one  gr.avity  cell  througli  a  mile  ot  telegraph  wire 
is  possibly  greater  than  that  given  by  this  static 
machine.  \ou  can  see  that  the  galvanic  cells  are 
not  well  adapted  to  laboratories  of  limited  means 
to  the  study  of  high  potentials,  i'roiessor  Trow- 
bridge of  Harvard  has  a  battery  of  20,000  small 
storage  cells,  each  giving  him  two  volts,  so  that  he 
can  get  a  direct  pressure  of  40,000  volts ;  but  that  is 
the  only  case  I  Know  of  where  such  very  high  po- 
tentials have  been  secured  directly  from  a  battery. 
We  can,  however,  get  high  pressures  from  galvanic 
currents  by  the  use  of  the  induction  coil.  The  in- 
duction coil  consists  of  two  separate  coils  of  wire 
carefully  insulated  and  fixed  over  a  common  iron 
core.  A  current,  which  is  made  and  broken  rapidly 
or  is  reversed  rapidly,  is  sent  through  one  coil  and 
a  difference  of  potential  or  electric  pressure  is  by 
this  means  produced  at  the  terminals  of  the  other 
coil.  The  first  coil  is  called  the  primary  coil  and 
the  other  the  secondary  coil.  The  modern  alternat- 
ing-current transformer  is,  as  you  know,  this  in- 
duction coil  adapted  to  commercial  work.  The  in- 
duction coils  which  we  have  here  are  step-up  trans- 
formers; that  is,  they  enable  us  to  take  the  low- 
pressure  current  of  the  primary  coil  and  raise  it 
to  the  high-pressure  current  of  the  secondary.  This 
is  accomplished  by  giving  a  proper  ratio  to  the  num- 
ber of  turns  on  the  two  coils.  In  this  induction  coil 
[indicatingj  we  have  about  14  volts'  pressure  in  the 
primary  circuit,  and  in  the  secondary  we  get  150,000 
volts,  possibly  more,  for  it  is  hard  10  measure  po- 
tentials  that    break   across    so   many   inches    of   air. 

1  may  say  that  the  construction  of  a  coil  to  give 
such  pressure  requires  the  greatest  care.  It  means 
winding  and  insulating  on  the  secondary  coil  of  from 
15  to  20  miles  of  wire  of  about  the  size  of  a  hair. 

There  is  another  form  of  the  induction  coil  which 
has  attracted  a  great  deal  of  attention.  It  is  the 
famous  Tesla  coil,  the  form  which  Mr.  Nikola 
Tesla  used  a  few  years  ago  in  some  brilliant  public 
lectures  which  he  gave  before  the  electrical  engineers 
of  New  York  and  of  London.  The  Tesla  coil  is  an 
induction  coil  with  very  high  insulation  and  without 
any  iron  core.  The  Tesla  coil  which  we  have  here 
[  indicating]  has  the  primary  coil  wound  on  a  hard- 
rubber  spool  and  this  separated  by  several  inches  of 
air  from  a  secondary  coil  which  is  wound  on  a 
glass  tube.  Often  an  oil  insulation  is  used.  Through 
the  primary  coil  we  send  the  high-potential  discharge 
of  our  induction  coil,  or  we  can  send  the  discharge 
of  the  Wimshurst  machine.  We  thus  have  a  high 
pressure  in  the  primary  and  a  still  higher  pressure 
in  the  secondary.  But  possibly  the  most  important 
part  in  Tesla's  coil  is  that  we  have  a  very  fast  in- 
terrupter in  the  primary,  and  so  we  get  a  very  high 
frequency  in  our  secondary.  In  the  primary  of  the 
ordinary  induciion  coil  we  have  a  vibrating  inter- 
rupter which  makes  and  breaks  the  current  possibly 
500  or  too  times  a  minute.  Mr.  Tesla  introduces 
an  interrupter  which  interrupts  several  million  times 
a  second.     We  introduce  in  the  secondary  of  the  first 
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induction  coil  a  Leyden  jar  across  the  ends,  and 
then  pass  this  discharge  through  the  primary  of 
our  Tesla  induction  coil.  Now  the  spark  of  a  Ley- 
den jar  is  oscillatory.  That  which  looks  like  a  single 
Hash  is.  in  fact,  a  series  of  oscillations  back  and  forth 
of  hundreds  of  thousands  a  second.  The  discharge 
of  a  Leyden  jar  is  like  the  release  of  a  spring.  It 
vibrates  backward  and  forward  on  each  side  of  its 
final  position  of  rest.  The  first  man  to  show  this 
fact  was  our  own  famous  countryman,  Joseph  Henry. 
We  take  advantage  of  this  oscillatory  character  of 
the  Leyden  jar  discharge  in  the  Tesla  coil.  The 
current  induced  in  the  secondary  of  a  Tesla  coil 
then  differs  from  the  current  in  an  ordinary  alter- 
nating-current circuit  in  two  ways.  First,  it  is  at 
an  enormously  higher  pressure,  and  second,  it  oscil- 
lates so  much  more  rapidly;  that  is,  it  has  a  higher 
frequency.  In  an  alternating  circuit  we  commonly 
have  about  125  alternations  a  second.  A  Tesla  coil 
will  often  have  a  million  alternations  a  second,  and 
Professor  Trowbridge  of  Harvard  records  one  with 
10,000.000  alternations  a  second.  This  high  fre- 
quency plays  a  very  important  part  in  the  phenomena 
that  accompany  the  discharges  from  a  Tesla  coil. 

We  will  now  notice  some  of  the  phenomena  of 
these  currents.  The  first  thing,  and  possibly  the  most 
striking  to  many  of  us,  is  that  the  wire  terminals  are 
all  aglow.  The  electrification  seems  to  leap  from  the 
wire  at  every  point.  In  fact,  it  does  escape  in  every 
direction.  The  excitation  that  we  have  here  is  not 
confined  to  the  wire ;  in  fact,  in  some  cases  it  would 
rather  go  through  the  high  resisting  air  than  along 
the  metal  conductor.  We  have  a  loop  of  wire  con- 
necting the  terminals  of  the  coil  and  coming  close 
together  at  one  point,  but  still  leaving  a  very  con- 
siderable air  gap.  Now,  to  ordinary  currents,  the 
resistance  of  that  air  gap  is  thousands  of  times  greater 
than  that  of  the  metal  wire,  but  to  these  high-fre- 
quency currents  the  wire  offers  such  a  high  resistance 
that  the  currents  will  jump  across  the  air  gap  rather 
ihaii  go  along  the  wire.  This  resistance  of  ordi- 
nary conductors  to  high-frequency  currents  is  called 
impedance.  Many  of  you  are  familiar  with  it  in 
connection  with  lightning  discharges.  A  lightning 
discharge  is  an  oscillating  current  of  high  frequency ; 
it  will  leap  across  air  gaps  rather  than  go  around 
coils  of  wire.  In  our  electric-lighting  plants  we 
make  use  of  this  fact  by  fixing  convenient  air  gaps 
so  as  to  protect  our  dynamos  and  other  electrical 
apparatus.  In  the  case  of  the  current  that  we  get 
from  the  Tesla  coil  the  frequency  is  so  high  that 
the  human  body  offers  an  enormous  resistance,  and 
these  currents  can  be  handled  without  injury,  and 
that  in  spite  of  their  high  potential.  The  current 
glides  over  the  skin  without  injury  to  the  body. 
With  ordinary  frequency  this  amount  of  electricity 
would  probably  be  fatal. 

Striking  as  are  these  discharge  effects  in  air  at 
ordinary  atmospheric  pressures,  they  are  still  more 
striking  and  brilliant  when  they  take  place  through 
tubes  from  which  the  air  has  been  more  or  less  per- 
fectly exhausted.  Take,  for  instance,  a  large  glass 
tube  connected  to  the  air  pump  so  that  we  can  ex- 
haust the  air  from  it.  It  has  two  metal  terminals, 
one  entering  at  the  upper  end  and  one  at  the  lower  ■ 
end,  and  we  connect  these  to  an  ordinary  induction 
coil.  The  discharge  will  not  take  place  at  ordinary 
atmospheric  pressures,  but  as  we  exhaust  the  tube 
and  the  air  becomes  rarer  the  discharge  begins  to 
take  place  and  streams  of  purple  light  are  seen  to 
come  from  the  positive  terminals.  At  a  still  higher 
rarefication  this  purple  light  brightens  into  a  beau- 
tiful reddish-purple  spindle,  and  at  higher  exhaus- 
tions still  the  whole  tube  becomes  aglow  with  a 
beautifully  striated  light.  This  is  about  as  far  as  we 
can  go  with  a  mechanical  air  pump  in  our  exhaus- 
tion. For  higher  vacua  we  use  mercury  air  pumps 
and  thus  get  those  beautiful  luminous  effects  that 
about  30  years  ago  Sir  William  Crookes  discovered. 
Now  these  light  effects  are  somehow  connected  with 
the  rapid  movement  of  the  remnant  electrified  gas 
molecules — at  least  that  is  the  way  Crookes  looked 
at  it.  In  the  tubes  which  Crookes  used  the  dis- 
charge is  between  metal  terminals  or  electrodes  which 
are  inserted  through  the  glass  walls  of  the  tube. 
A  striking  phenomenon  in  connection  with  these 
high-frequency  electric  discharges  which  we  get  from 
a  Tesla  coil  is  that  a  vacuum  tube  need  not  have 
a  terminal  or  electrode  in  order  to  be  lighted  up. 
Here  [indicating]  we  have  some  highly  exhausted 
tubes,  a  bulb  and  this  long  snake-shaped  tube.  They 
are  simply  glass  tubes  with  no  metal  electrodes.  We 
bring  them  into  the  region  about  this  high-frequency 
discharge  coil,  and  you  see  how  they  immediately 
light  up.  Somehow  the  remaining  gas  molecules 
have  been  set  in  motion,  and  we  have  this  electric 
glow.  You  can  see  the  same  phenomena  when  we 
bring  these  tubes  near  the  large  Wimshurst  machine. 
Perhaps -this  illumination  is  not  very  bright  to  you. 
but  by  taking  tubes  containing  phosphorescent  sub- 
stances we  can  get  a  light  which,  if  it  is  not  as 
brilliant  as  our  modern  incandescent  lamps,  yet  it 
may  possibly  compare  with  the  tallow  dips  which  our 
fathers  had  to  use.  Mr.  Tesla  sees  in  these  tubes  the 
possibility  of  the  electric  light  of  the  future.  We 
could  have  the  ceilings  of  our  rooms  electrified,  and 
then  our  lamps,  these  vacuum  tubes,  would  light  up 
anywhere  in  the  room,  electric  lamps  without  wires. 
Indeed,  we  might  go  still  furtlier  and  make  the  walls 
of  our  rooms  vacuum  chambers,  which  would  give 
a  soft,  diffused  light  similar  to  the  light  of  day  . 
wlien  an  electric  discharge  was  started  in  tlie  room. 
But.  even  if  this  dream  be  never  realized,  and  we  still 
iiave  to  use  our  present  fra.gile  and  low-economy 
electric  lamps,  this  fact  of  the  lighting  up  of  these 
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tubes  in  this  whole  region  tells  us  something  about 
electricity  and  electrical  forces  which  is  rightly  re- 
garded as  one  of  the  most  brilliant  and  far-reaching 
discoveries  in  physics  of  the  century. 

It  was  the  clear  mind  of  Michael  Faraday  that 
first  saw  that  electricity  was  something  that  ex- 
tended away  beyond  conductors ;  but  it  was  James 
Clerk  Maxwell,  one  of  the  few  geniuses  of  all  time, 
who  first  grasped  completely  the  grand  conception 
that  electricity  is  a  movement  and  displacement  in 
an  ether  which  extends  through  all  space  and  per- 
meates all  bodies.  When  a  stone  is  dropped  in  a 
still  pond  you  have  seen  how  the  waves  go  out  in 
ever-widening  circles,  carrying  the  energy  to  the  far- 
thest shore.  You  know  how  the  air  vibrates  from 
the  pulsations  of  a  tuning  fork  transmitting  the 
sound  energ>'.  Thus  the  ether  may  transmit  energy. 
The  disturbance  set  up  by  the  electric  spark  is  trans- 
mitted out  in  waves  through  the  ether  traveling  with 
the  velocity  of  light,  for  light  itself  is  but  an  electric 
disturbance,  a  wave  motion  in  this  same  ether.  It  is 
only  a  dozen  years  ago  that  this  grand  conception  of 
Faraday  and  Maxwell  was  verified  completely  by 
Hertz.  To-day  we  use  the  little  electric  sparks  to 
send  out  electric  waves,  and  ^larconi  has  invented 
an  instrument  so  sensitive  that  it  is  said  he  can  detect 
these  waves  50  miles  and  more  from  the  spark 
that  started  them.  It  may  be  that  you  and  I  will 
see  the  power  of  Niagara  transmitted  to  distant 
points  by  waves  in  the  electric  ether,  as  even  now  the 
enersr\'  of  the  sun  is  transmitted  to  us  across  space 
in  this  ether.  This  is  the  suggestion  of  one  of  our 
most  practical  electrical  engineers,  and  who  can  say 
that  this  is  a  mere  dream?  Thus  is  the  little  electric 
spark  which  excited  the  wonder  of  the  eighteenth 
century,  revealing  to  us  things  still  more  wonderful, 
and  suggesting  to  us  possibilities  of  nature  far  be- 
yond our  boldest  dreams  of  a  ver>'  few  years  ago. 
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Carlisle  &.  Finch  Ignition  Dynamo. 

The  subject  of  ignition  is  the  worry  of  the  gas- 
engine  man.  If  it  were  not  for  ignition,  and  the 
troubles  which  accompany  it,  the  building  and  run- 
ning of  gas  engines  would  be  a  much  lighter  care 
than  it  is  at  present.  The  trouble  does  not  lie  en- 
tirely with  the  engine  device,  but  quite  frequently 
with  the  source  of  energy.  When  a  battery  has  been 
invented  that  will  not  run  down  or  a  dynamo  de- 
signed that  will  not  get  out  of  order,  many  of  the 
present  troubles  will  have  ceased.  As  much  care 
and  attention  should  be  given  to  the  design  and 
construction  of  small  dynamos  as  to  their  larger 
prototype,  but  it  is  often  evident  that  such  is  not 
the  case. 

Competition  and  frequent  returns  of  small  ignition 
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Heath  Burglar  Alarm. 


Tropenas   Cast-steel   Shop   Wrenches. 

Mention  was  made  in  a  recent  issue  of  the  Western 
Electrician  of  the  Tropenas  process  for  the  produc- 
tion of  small  steel  castings  as  practiced  at  the  Chicago 
Heights  plant  of  the  Sargent  company.  The  accompa- 
n3-ing  illustration  shows  27  specimens  of  shop 
wrenches  now  being  marketed  by  this  company.  These 
wrenches  are  said  to  give  as  good  satisfaction  in 
general  shop  use  as  forged  tools,  and  the  cost  of 
production  is  considerably  less.  Besides  the  advan- 
tage of  lessened  cost,  the  Tropenas  process  admits 
of  a  ready  variation  of  quality  in  the  material  pro- 
duced to  meet  the  particular  requirements  of  the 
case,  and  as  the  percentage  of  carbon  may  be  varied 
at  will,  it  is  possible  to  produce  a  wrench  which  may 
be  .worked  over  in  the  same  manner  as  is  customary 
with  forgings.  Tools  ma^''  be  made  strong,  tough, 
hard  or  soft,  according  to  the  quality  most  suitable 
to  the  work  to  be  done  with  them.     In  addition  to 
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dynamos  to  the  builder  on  account  of  inherent  faults 
have  brought  about  a  better  knowledge  of  the  re- 
quirements in  the  case,  and  dynamos  now "  being 
built  for  this  purpose  are  no  longer  exaggerated 
toys,  but  good,  commercial  machines.  Among  those 
that  may  be  ranked  among  the  latter  are  the  little 
shunt  machines  made  by  the  Carlisle  &  Finch  com- 
pany of  Cincinnati,  one  of  which  is  illustrated  here- 
with. This  machine  is  so  designed  that  it  will  give 
satisfactory  service  at  any  speed  between  700  rev- 
olutions per  minute  and  2.400  revolutions  per  minute. 
The  shunt  winding  permits  it  to  "pick  up"  promptly. 
and  the  builders  have  had  one  running  successfully 
upon  a  four-cylinder  gasoline  engine  when  the  engine 
was  making  700  revolutions  per  minute.  This  would 
give  1,400  sparks  a  minute. 

The  machine  has  a  simple  type  of  radial  brush 
holder,  using  carbon  brushes.  The  field  magnet  is 
made  of  steel,  having  a  high  magnetic  permeability, 
and  it  is  thoroughly  annealed  to  get  the  best  results. 
The   armature   core   is   made    of  toothed    sheet-iron 


The  cut  illustrates  the  Heath  Electric  company's 
Ideal  burglar  alarm,  which  is  provided  with  m- 
dividual  cut-outs,  continuous  ringing  attachments, 
silent  test,  etc.,  and  which,  together  with  the  other 
products  of  the  factory,  is  sold  under  a  guarantee 
respecting   both    reliability   and   wearing   qualities. 

The  annunciator  made  by  this  company  is  note- 
worthy, as  it  does  away  with  the  annoyance  due  to 
the  neglect  of  servants  or  others  to  reset  the  drop 
after  a  call  has  been  made.  By  a  simple  yet  ef- 
fective arrangement  this  annunciator  is  so  made  that 


HEATH    BURGLAR    ALARM. 

only  the  last  call  made  i:emains  in  sight;  hence,  it 
requires  no  more  attention  than  an  ordinary  single 
hell.  In  addition  there  is  said  to  be  no  danger  of 
ihe  disarrangement  of  the  mechanism  to  which  an- 
nunciators are  subjected  by  the  constant  and  violent 
hammering  which  they  receive  in  resetting. 

Up  to  10  indications  these  annunciators  are  ar- 
ranged in  one  row;  from  10  to  20  indications  in 
two  rows,  and  from  21  to  30  indications  in  three 
rows.  The  Heath  Electric  company  is  addressed  at 
Detroit,   Mich. 


Electrically  Driven  Bending  Rolls. 

In  the  machine  illustrated  the  rolls  are  solid 
wrought-iron  forgings,  arranged  in  pyramid  form, 
and  have  a  capacity  for  bending  plates  up  to  12  inches 
in  width  and  five-eighths  of  an  inch  thick.  The 
lower  rolls  are  geared  together,  while  the  upper  or 
bending  roll  is  revolved  by  the  friction  of  the  plate 
in  passing  through.  It  is  adjustable  by  power  to 
suit  the  thickness  of  the  plate  and  the  radius  to  which 
it  is  to  be  bent.  It  has  a  hinged  bearing  at  one  end 
which  may  be  turned  down  out  of  the  way,  while  the 
other  end  has  a  long  shank  extending  to  a  third 
support,  which  retains  the  roll  in  position  for  the 
removal  of  rings  or  flues.  This  will  be  found  a  great 
advantage  in  boiler  and  other  shops  where  plates 
are  to  be  bent  to  a  complete  circle.  Midway  between 
the  housings  a  set  of  supporting  rollers  is  placed,  to 
give  additional  stiffness  to  the  lower  rolls.  For  very 
long  machines  additional  sets  of  rollers  are  added. 
The  machine  is  firmly  tied  together  by  a  heavy  cast- 
iron  soleplate.  It  is  very  strongly  geared  and  all 
parts  are  made  stiff  and  substantial.  Suitable  levers 
and  clutches  are  conveniently  placed  for  the  quick 
and  easy  control  of  all  the  operations. 

The  machine  is  driven  by  an  i8-horsepower,  revers- 
ible, constant-speed  Bullock  motor.  For  controlling 
the  motor,  an  automatic  rheostat  is  used  to  prevent 
the  operator  from  throwing  on  the  full  current  too 
quickly  and  burning  out  the  motor.  The  field  con- 
sists of  a  circular  yoke  of  special  steel.  The  pole- 
pieces,  built  up  from  soft  sheet-steel  of  the  highest 
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wrenches  of  various  kinds,  such  tools  as  hammers, 
sledges,  picks  and  similar  hand  tools  are  readily  pro- 
duced by  this  process,  and  at  a  cost  which  will  effect 
a  considerable  saving  to  large  users.  The  Sargent 
companj'-  solicits  investigation  of  its  products  and  the 
process  employed  in  their  manufacture.  Its  office  is 
in  the  Old  Colony  building,  Chicago. 


Cars  have  at  last  been  put  in  public  operation  on 
the  lines  of  the  London  United  Tramways  company. 
A  dispatch  from  London  announcing  the  fact  adds : 
"Among  the  difficulties  encountered,  besides  conser- 
vatism, was  the  opposition  of  some  scientists  who 
have  a  little  observatory  at  Kew.  They  said  the 
electric  current  would  disturb  their  instruments,  and 
the  company  had  to  agree  to  pay  for  the  removal  of 
the  observatory  to  a  new  site." 


punchings,  and  is  not  of  the  solid  cast-iron  type,  so 
often  seen  in  apparatus  of  this  kind.  The  armature 
is  drum-wound,  as  in  the  best  types  of  larger  ma- 
chines. The  wearing  parts  are  of  ample  area,  so 
that  they  possess  good  lasting  qualities,  and  they 
are  so  designed  as  to  be  readily  replaced  and  at  a 
small  cost,  should  it  be  necessary  to  do  so.  The  base 
is  of  iron,  to  which  the  dynamo  is  securely  fastened. 
There  are  no  wooden  parts  about  the  machine,  so 
there  is  no  danger  of  warping. 

The  dimensions  of  the  machine  are  as  follows: 
Height,  6H  inches;  length  of  shaft,  10  inches;  base, 
5%  by  seven  inches ;  the  weight  of  the  machine, 
including  the  spark  coil,  is  19  pounds.  Dynamo  and 
spark  coil  are  given  several  coats  of  waterproof 
paint  and  are  practically  waterproof.  The  output  is 
from  two  to  three  amperes  at  10  to  20  volts,  ac- 
cording to  speed. 


ELECTRICALLY    DRIVEN    BENDING    ROLLS. 

magnetic  quality,  are  securely  bolted  to  the  yoke. 
The  shape  of  the  punchings  is  such  as  to  produce 
a  saturated  pole  face,  and  this  feature,  coupled  with 
carefully  proportioned  windings,  is  largely  responsible 
for  the  sparkless  operation  of  the  motor. 

The  field  coils  are  machine  wound  and  carefully 
insulated.  The  shunt  and  series  coils  of  compound- 
wound  machines  are  separately  wound.  The  coils  are 
slipped  over  the  pole  before  it  is  bolted  to  the  yoke, 
and.  should  it  be  necessary,  are  readily  removed. 

The  armature  core  is  built  up  from  thin,  carefully 
annealed  sheet-steel,  possessing  a  high  magnetic  per- 
meability. These  disks  are  again  annealed  and  then 
japanned.  They  are  mounted  upon  the  shaft  and 
held  firmly  together  by  malleable-iron  end  plates. 

The  windings,  which  are  let  into  slots  provided 
in  the  periphery  of  the  armature  core,  are  made  of 
either  copper  bars  or  wire,  as  best  suits  the  require- 
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nicnts.  The  coils  are  machine-formed,  and  after 
being  formed  are  thoroughly  insulated  with  mica  and 
ether  high-grade  insulations.  They  are  then  baked 
in  steam-heated  forms  while  under  pressure,  which 
removes  all  moisture  and  produces  a  very  compact 
coil.  The  result  is  a  coil  that  is  not  liable  to  be 
injured  and  one  which  requires  no  further  insula- 
tion when  placed  in  position  on  the  core.  The  coils 
of  armatures  are  held  in  position  by  wedges  of  hard, 
thoroughly  dried  wood,  driven  into  notches  pro- 
vided near  the  top  of  the  slots. 


General  Electric  Company. 

The  statement  of  the  General  Electric  company,  as 
of   December  31.   1900,   filed   with   the  commissioner 
of  corporations  of   Massachusetts,  compares   as   fol- 
lows with  the  statement  made  January  31,   1900: 
Assets 

Dec.  31.  1900.  Jan.  31,  1900. 

Realeslate S     550,848  «     5g'!« 

Palems,eic 2,<x>o,ooo  ='°^°°° 

Cash  and  accouois  receivable I3.339.I27  8.515.075 

Invenlories  and  work  iDprofiress 7.330,832  8,921.709 

PUnts,  invesrmenls.  etc 10.736,926  9.532.2;0 

Tctal S33.957./33  Si9.552.697 

Liabilities 

Dec.  31.  1900.  Jan.  31,  1900. 

Capilal  stock S23.750.ioo  S2D.827.200 

Deois 1,599.1/9  1,052,466 

Debentures i''^f'5<'°  i'lT'Tr. 

Profit  and  loss  surplus 6,962,054  ^.353.o30 

Total 533,957.733  $29,532,697 

From  the  above,  reckoning  the  dividends  paid  to 
stockholders  during  the  year  and  interest  paid  on 
debentures,  together  with  an  increase  of  $4,600,000 
ill  profit-and-loss  surplus,  the  profits  for  the  11 
months  were  in  round  amount  $6,500,000,  with  one 
month's  business  to  come  in.  This  may  be 
estimated  at  $500,000.  so  that  the  profits  for  the 
vear  were  apparently  fully  $7,000,000.  This  would 
pay  28  per  cent,  on  the  enlarged  capital,  after  full 
retirement   of  the   debentures. 

General  Electric  stock  continues  to  be  in  demand, 
the  closing  price  on  Monday,  April  8th,  being  215'/:;. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  April  6.— Ralph  W.  Pope,  secretary 
of  the  American  Institute  of  Electrical  Engineers, 
has  given  out  the  following  partial  programme  for 
the  conversazione  to  be  held  on  April  12th,  the  list 
including   papers,  addresses   and   exhibits: 

W.  S.  Andrews,  revolving  high-frequency  spark; 
aluminum  cell.  E.  V.  Baillard,  faradmeter  and 
bridge.  C.  L.  Clark,  phase  indicator.  A.  F.  Clift, 
telpherage  system.  F.  B.  Crocker,  magnetic  liquids. 
William  E.  Geyer,  incandescent-lamp  experiments. 
W.  W.  Donaldson,  Gould  storage  battery.  W.  J. 
Hammer,  Langley's  Ijolometer ;  collection  of  bal- 
loon photographs ;  Nernst  lamps  in  operation. 
Cooper  Hewitt,  vacuum-tube  lighting  in  operation. 
M.  R.  Hutchison,  micro-telephonic  apparatus  for 
deafness.  F.  A.  Laws,  radiographs  of  alternating- 
current  wave  forms.  Otto  T.  Louis,  electric  fur- 
nace; Holtz  machine  and  ohmmeter.  C.  H.  Palmer, 
telautograph, working  between  Columbia  and  Chicago 
universities.  Perret,  Barrett  and  Meadowcroft. 
storage  battery.  M.  I.  Pupin,  original  apparatus 
used  in  developing  recent  invention  for  improve- 
ment in  long-distance  telephony.  Captain  Samuel 
Reber,  wireless  telegraph ;  army  telephone  outfit. 
Robinson,  wave-form  indicator  and  frequency,  in- 
dicator. M.  P.  Rice,  new  X-ray  apparatus.  H.  J. 
Ryan,  radiographs  of  alternating-current  waves.  H. 
F.  Sanville.  copper-splicing  machine.  Charles  F. 
Scott,  alternation  meter,  phase-shifting  transformer, 
power  factor,  indicator,  etc.  Eiihu  Thomson,  dy- 
namo-static machine,  electric  gyroscope  and  Bohnen- 
herger  sphere,  and  Fitzhugb  Townsend.  wave  tracer. 
A  thorougli  test  of  searchlight  engine  No.  2  of  the 
city  fire  department  was  made  during  the  week  at  a 
fire  at  which  the  smoke  was  unusually  dense.  The 
new  machine  embodies  several  improvements  over 
the  first  one  built,  although  the  first  was  liighly  suc- 
cessful. The  later  engine,  however,  has  proven  su- 
perior to  No.  I  in  its  capacity  for  projecting  light 
through  thick  smoke,  and  at  the  recent  test  it  was 
pronounced  a  great  improvement  over  the  first. 

A  new  scale  of  wages  has  been  established  on  the 
Brooklyn  Rapid  Transit  system  since  the  change  in 
the  presidency.  Under  the  new  schedule  the  elevated 
employes  are  divided  into  four  classes.  Those  who 
have  been  in  the  employ  of  the  company  for  at  least 
five  years  are  placed  in  the  first  class,  and  their  wages 
increased  15  per  cent.  The  second  class  includes 
those  who  have  served  at  least  three  years  on  the 
elevated  roads.  These  are  to  receive  an  increase  of 
TO  per  cent,  in  their  pay.  Employes  who  have 
worked  for  the  company  for  at  least  two  years  arc 
placed  in  the  third  class,  and  their  wages  increased 
five  per  cent.  .A.I1  other  employes  are  lisled  as  fourtli- 
class  men  and  receive  no  increase  in  their  pay. 

The  Metropolitan  Street  Railway  company  is  about 
ready  to  begin  work  on  a  number  of  important 
changes  in  its  lines  which  have  been  decided  upon 
during  the  winter.  Some  time  in  May  the  Broadway 
and  Lexington  Avenue  lines  will  be  changed  from 
the  cable  to  the  electric  system,  and  by  the  beginning 
of  June  these  lines  will  be  in  operation.    When  this 


is  accomplished  a  great  saving  to  the  company  will 
result  from  the  abandonment  of  the  various  power 
stations.  The  entire  system  will  then  be  fed  from 
the  new  power  house  at  the  foot  of  Ninety-sixth 
street  and  the  East  River.  The  present  power  house; 
at  Broadway  and  Houston  street.  East  Twenty-fifth 
street,  at  Sixth  avenue  and  Fiftieth  street  and 
others  will  be  used  only  as  sub-stations,  where  the 
alternating  current  received  from  the  central  gen- 
erating station  will  be  transformed  into  direct  cur- 
rent. There  will  be  five  of  these  sub-stations  in 
Manhattan. 

The  New  York  and  Port  Chester  Railroad  company 
has  been  incorporated,  to  operate  an  electric  street- 
surface  road  25  miles  long,  from  the  Harlem  River 
at  Port  Morris  through  the  Borough  of  the  Bron.x 
to  Mount  Vernon,  Pclham  Manor.  New  Rochelle, 
Larchmont,  Orienta,  Mamaroneck,  Milton,  Rye  and 
Port  Chester,  to  the  Connecticut  line,  with  a  branch 
to  Clason's  Point,  on  the  East  River.  The  company 
has  a  capital  of  $250,000,  and  the  directors  are  Charles 
Heinecke  of  Whitestone,  M.  F.  Germond  of  Dumont. 
N.  J„  W.  H.  Heath  of  Brooklyn,  M.  W.  Baldwin, 
E.  D.  Mailloux.  Mesmore  Kendall.  Christopher  Kai- 
ser. C.  O.  Mailloux  of  New  York  city  and  Ernest 
Muller  of  VVestfield.  N.  J. 

The  Joy  Printing-telegraph  company  of  NewY'ork 
citv,  with  a  capital  stock  of  $30,000.  has  been  incor- 
porated by  O.  J.  Smith,  G.  W.  Cummings  and  J.  H. 
Grant. 

At  the  annual  meeting  of  the  Albany  and  Hudson 
Railway  and  Power  company,  which  operates  the 
new  third-rail  electric  road  between  Albany  and  Hud- 
son, held  at  Hudson,  on  April  2d,  the  following- 
named  directors  were  elected :  Clinton  L.  Rossiter. 
formerly  president  of  the  Brooklyn  Rapid  Transit 
company ;  Governor  Foster  M.  Voorhees  of  New 
Jersey,  Henry  Seibert.  W.  F.  Sheehan.  R.  A.  Smith, 
Seth  L.  Keeney  of  Brooklyn,  A.  M.  Young  of  Bran- 
ford.  Conn.,  James  Purcell  of  Hudson  and  H.  G. 
Runkle  of  Plainfield,   N.  J. 

President  Orr  of  the  rapid-transit  commission 
has  written  a  letter  to  the  chairman  of  the  railroad 
committee  of  the  City  Council,  in  which  he  gives  as 
a  reason  for  rejecting  the  Johnson  offer  to  build  the 
Brooklyn  extension  the  fact  that  at  the  present  time 
the  city  cannot  afford  to  borrow  for  rapid-transit 
purposes  more  than  $8,000,000.  This  amount,  as  the 
rapid-transit  board  is  advised,  would  probably  suf- 
fice to  build  the  railway  as  now  planned.  Such  a 
road  as  Mr.  Johnson  describes,  it  is  stated,  would 
probably  cost  in  the  neighborhood  of  $24,000,000. 
Mr.  Orr  further  adds:  "If  it  were  possible  to  pro- 
vide now  for  more  rapid-transit  facilities  with  due 
regard  to  the  other  needs  of  the  city,  this  board 
would  have  been  only  too  glad  to  propose  them,  not 
only  for  Brooklyn,  but  in  other  directions.  It  is 
impossible,  however,  for  the  city  to  supply  all  de- 
mands at  once,  and  the  only  sensible  way  to  deal 
with  the  present  situation  is  to  supply  as  fast  as 
possible  such  needs  as  we  can  and  as  are  the  most 
nressinof.  This  is  the  course  that  the  rapid-transit 
board  has   followed."  M.  L.   G. 


New  England  News. 

Boston,,  April  5. — The  stockholders  of  the  New 
England  Electric  Vehicle  Transportation  company 
will  hold  a  special  meeting  at  Jersey  City.  N.  J., 
on  April  29th,  to  vote  upon  the  directors'  recom- 
mendation that  the  company  be  dissolved.  Up  to 
February  28,  igoi,  the  company  had  expended  $769,- 
036  for  the  purchase  of  vehicles  and  batteries.  On 
March  1st  the  company  had  on  hand  $607,084  in  cash 
and  245  vehicles.  It  controls  the  capital  stock  of 
the  Boston  Transit  company,  with  a  cash  capital  of 
$100,000.  For  the  six  months  ended  March  1st.  the 
gross  income  was  $95,310,  and  the  expenses,  $211,- 
qdg.  The  directors  say  that  there  has  been  a  con- 
tinuous reduction  in  the  operating  expenses  in- 
curred by  the  public-carriage  and  delivery-wagon 
business  in  Boston,  but  they  believe  that,  in  view 
of  the  large  outlay  necessary  to  establish  the  present 
business  and  the  limited  scope  of  the  same,  the  re- 
turns expected  at  the  beginning  will  not  be  realized 
and  that  they  feel  that  it  is  not  for  Ihe  interests  of  the 
stockholders  that  the  company's  cash  and  real  estate 
should  be  longer  applied  to  a  business  from  which, 
under  existing  conditions,  they  believe  there  cannot 
be  obtained  a  return  commensurate  with  the  amount 
of  capital.  Aside  from  current  liabilities,  the  com- 
pany has  no  debts.  An  officer  of  the  company  ex- 
presses the  opinion  that  the  Beacon  street  line  of 
omnibuses  may  be  kept  in  operation  and  that  more 
commodious  vehicles  may  be  put  on  in  time.  These 
'buses  will  not  be  operated  during  the  summer,  how- 
ever, as  nine-tenths  of  the  people  living  on  their 
route  will  be  out  of  town.  The  delivery  wagons 
leased  to  most  of  the  business  firms  will  be  with- 
drawn when  the  contracts  expire.  The  company's 
anxiety  to  establish  the  latter  branch  of  the  service 
led  to  its  making  contracts  at  a  price  considerably 
below  the  cost  of  maintenance. 

At  its  town  meeting.  April  ist.  Concord.  Mass.. 
appropriated   $10,000   for  an   electric-light  plant. 

The  mayor  of  Springfield.  Mass..  has  recom- 
mended an  appropriation  of  $30000  for  additional 
machinerv  and  the  enlarging  of  the  electric-light 
plant,  and  on  April  ist  the  aldermen  postponed  action 
thereon  until   their  next  meeting. 

The  Massachusetts  gas  and  electric-light  com- 
missioners arc  unanimous  in  their  approval  of  the 
proposed  consolidation  of  the  Edison  EIectric_  Il- 
luminating company  and  the  Boston  Electric  Light 
company.    They  have  submitted  a  bill  covering  the 


matter  to  the  legislative  committees  on  manufactures 
and  mercantile  afifairs,  the  companies  having  co- 
operated in  its  preparation.  The  bill  provides  that 
Edison  stock  may  be  exchanged  for  that  of  the 
Boston  company  at  such  proportional  value  as  the 
board  may  decide  to  authorize,  or  the  Edison  com- 
pany may  issue  additional  stock  and  purchase  that 
of  the   Boston   company. 

Wire  Commissioner  Lott  has  reorganized  the  Bos- 
ton Wire  Department.  The  following  appointments 
have  been  made:  Inspector,  exterior  department,  J. 
Nash  Ives,  with  a  salary  of  $r,000  per  annum ;  dep- 
uty inspectors,  interior  department,  Thomas  A.  Dun- 
ham, G.  W.  Fuller,  J.  A.  Desmond.  Thomas  W.  Fitz- 
gerald and  John  S.  Keenan,  each  with  a  salary  of 
$1,000  per  annum;  lineman,  exterior  department,  Al- 
bert J.  Bleiler,  with  a  salary  of  $858  per  annum. 
The  state  Senate  has  concurred  with  the  House 
of  Representatives  in  accepting  the  committee  re- 
port killing  a  bill  by  which  the  gas  and  electric-light 
commissioners  were  to  be  given  control  of  "every 
species  of  business  concern  which  tends  to  a  trust 
or  monopoly  in  procuring,  carrying,  manufacturing, 
distributing  or  selling  gas  or  electricity  for  electric 
li.ghting." 

The  New  Bedford  city  government  has  asked 
the  Legislature  for  authority  to  establish  an  electric- 
lighting  plant  in  an  abandoned  water-pumping  sta- 
tion, the  plant  to  be  used  for  municipal  purposes  only. 
A  Boston  brokerage  firm  has  issued  a  letter  con- 
taining information  regarding  the  Massachusetts 
Electric  Companies.  It  .says  that  the  corporation  con- 
trols about  40  per  cent,  of  the  street-railway  mileage 
in  Massachusetts  and  has  franchises  in  every  city 
and  large  town  in  Eastern  Massachusetts  and  South- 
ern New  Hampshire ;  also  in  Providence.  R.  I.  It 
serves  a  rapidly  increasing  population,  which  now 
amounts  to  2,000.000  people. 

The  Massachusetts  Institute  of  Technology  has  re- 
ceived a  6o-cycle,  constant-current  transformer,  a 
complete  outfit  of  series  incandescent  lamps  and  five 
arc  lights  from  the  General  Electric  company,  for 
use  in  its  electrical  engineering  laboratories.  The  in- 
candescent lamps  are  in  sockets  of  the  street-lighting 
type.  The  arc  lights  are  of  the  latest  stvle.  6o-cycle, 
6.6-ampere.  enclosed  pattern.  The  transformer  equip- 
ment has  been  further  increased  by  a  matched  pair 
of  lo-kilowatt.  60-cycle  transformers  which  have 
primary  windings  for  either  i.ooo  or  2,000  volts,  suit- 
able for  connection  to  the  Mordey  dynamo.  The 
secondary  is  arranged  for  the  regular  three-wire 
system. 

Some  weeks  ago  the  Newton  (Mass.)  Board  of 
.Aldermen  granted  a  franchise  to  the  Boston  and 
Worcester  Street  Railway  companv.  but  the  condi- 
tions imposed  meant  the  outlav  of  $160,000  for  street 
construction  before  a  car  could  he  run.  The  com- 
pany remonstrated,  and  on  April  1st  the  aldermen 
(rranted  certain  concessions  which  make  it  probable 
ihat  the  scheme  for  a  through  line  of  electric  cars 
between  Boston  and  Worcester  will  soon  become  a 
fact,  as  Newton  was  the  only  citv  in  which  the  com- 
pany had  not  obtained  a  franchise  that  it  could 
accept.  B. 

Canadian  Intelligrence. 

Ottawa,  Ont..  April  6. — A  by-law  to  borrow  $10,- 
000  to  purchase  an  electric-light  plant  for  the  town 
of  Dresden,  Ont.,  has  been  approved  by  the  rate- 
payers of  the  town. 

Mr.  Frederick  Thompson  of  Montreal  has  been 
appointed  electrical  expert  for  the  city  of  Kingston. 
Out.,  to  value  the  plant  in  the  power  house  there, 
which  the  city  purposes  purchasing  by  arbitration. 
The  expert  will  draw  $25  per  day  salary. 

Advices  from  Victoria,  B.  C,  state  that  the  steamer 
Quadra,  which  made  a  survey  of  the  coast  for  a 
landing  place  for  the  all-British  cable,  has  returned 
to  that  port.  It  is  understood  that  a  more  favorable 
place  for  landing  than  that  at  San  Juan  was  found 
in  Barclay  Sound,  and  that  the  cable  station  will  be 
in  Alberni.  Mr.  Peake,  the  engineer  in  charge  of 
construction  work,  has  gone  to  Austnalia,  to  select 
a  landing  place  in  the  southern  colonies.  A  contract 
for  a  cable  steamer,  the  largest  ever  built,  has  been 
let  to  an  English  firm.  The  steamer  will  take  lo.ooo 
tons  of  cable  for  the  stretch  from  Victoria,  B.  C, 
to  the  Fiji  Islands. 

Another  important  deal  is  about  consummated  at 
Sydney,  N.  S.  A  syndicate,  promoted  by  Mr.  B.  F. 
Pearson  of  Halifax.  N.  S.,  is  buying  out  the  Sydney 
Gas  and  Electric  Light  company,  paying  therefor 
$40,000.  The  Sydney  Ferry  company,  the  Eastern 
Telephone  company  and  the  Electric  Tramway  com- 
pany, to  which  latter  company  the  local  Legislature 
of  Nova  Scotia,  last  year.  ga.ve  an  extensive  fran- 
chise, are  included  in  the  deal.  An  electric  tramway 
will  immediately  be  constructed  from  Glace  Bay  to 
Sydney.  The  tramway  lines  have  already  been  sur- 
veyed. 

According  to  the  report  of  Lieutenant-colonel 
Domville  of  Kings.  N.  B..  there  will  soon  be  an  in- 
dependent cable  and  tele.eraph  line  to  the  American 
and  Canadian  Yukon.  The  Northern  Commercial 
Telegraph  company  will.  Colonel  Domville  declares, 
lay  a  cable  up  the  coast  from  Seattle  to  Juneau,  and 
thence  to  Skagway  and  Dawson,  by  a  new  route. 
The  Americans  are  now  building  a  line  front  the 
mouth  of  the  Yukon  up  to  Dawson,  and  there  is  al- 
ready a  line  built  from  Nome  to  St.  Michaels. 

Ottawa  will  soon  have  a  third  big  electric  corpo- 
ration furnishing  electricity  for  heat,  light  and 
power.  A  charter  is  about  to  be  granted  by  the 
City  Council  of  Ottawa  to  the  Consumer.5'  Electric 
company  for  such  purposes.    This  franchise  will  ex- 
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pire  in  23  years.  The  new  company's  rates  will  be 
10  per  cent,  lower  than  those  of  the  Metropolitan 
company.  Sixteen-candlepower  incandescent  lights 
will  be'supplied  at  10  cents  a  week,  and  arc  lights 
at  about  $55  a  year.  The  city,  under  its  present 
agreement  with  the  Ottawa  Electric  company,  pays 
$65  a  lamp  a  year.  There  will  also  be  a  similar  re- 
duction in  the  price  of  power.  The  Metropolitan 
company's  figures  for  power,  as  set  forth  in  its 
agreement  wTth  the  city,  are  for  from  one  to  four 
horsepower,  $50  per  annum;  five  to  nine,  $45;  to 
to  19,  ?43 ;  20  to  49,  $38,  etc.  A.  V.  W. 

Western  New  York, 

Niagara  Falls,  April  6. — The  Castner  Electrolytic 
.\lkali  company  has  awarded  the  contract  for  the  new 
buildings  to  be  erected  as  an  extension  of  its  plant 
on  the  lands  of  the  Niagara  Falls  Power  company 
at  Niagara  Falls  to  W'entworth  &  Taylor.  There  will 
be  two  buildings,  each  200  feet  long  and  300  feet 
wide.  They  will  be  three  stories  high  and  built  of 
brick.  The  cost  of  the  buildings  will  be  about  $250,- 
000. 

The  Niagara  Falls  Hydraulic  Power  and  Manu- 
facturing company  has  commenced  the  work  of  en- 
larging its  canal  in  order  that  a  larger  supply  of 
water  may  be  furnished  to  the  power  house  and  mills 
on  the  canal  basin.  The  waterway  will  be  e.xtended 
the  full  width  of  the  right-of-way,  which  is  100  feet. 
The  average  depth  is  to  be  made  14  feet.  The  Niag- 
ara Falls  Hydraulic  Power  and  Mamifacturing  com- 
pany has  in  contemplation  the  extension  of  its  fore- 
bay  to  the  north,  which  means  that  the  company  con- 
templates the  erection  of  a  new  station  in  the  gorge 
al  the  water's  edge. 

Governor  Odell  has  signed  the  21  bills  compelling 
the  Rochester  Railway  company  to  pay  for  pave- 
ment laid  between  the  tracks  of  its  lines  in  Rochester. 
The  sum  aggregates  $270,000. 

There  is  good  reason  to  believe  that  Niagara  Falls 
will  yet  give  to  the  world  discoveries  of  greatest  im- 
portance to  the  scientific  and  industrial  worlds,  the 
result  of  experiments  that  are  now  being  made  in 
that  city  by  men  who  have  the  facilities  of  the  won- 
derful supply  of  electricity  and  the  features  and 
facilities  of  the  electric  furnace.  It  may  be  predicted 
that  more  than  one  man  will  rise  to  world-wide  fame 
through  the  discoveries  in  electrical  science  to  be 
made  at  Niagara  Falls.  D. 


Southern  Developments. 

Charlotte,  N.  C,  .\pril  5. — Five  miles  of  new 
track  w'ill  be  built  by  the  Gas,  Electric  Light  and 
Railway  company  of  Spartanburg,  S.  C.  It  now  has 
II  miles  in  operation.  F.  D.  McEow'en  is  president 
of  the  company. 

The  Petersburg  (Va.)  Gas  company,  authorized  to 
furnish  gas  and  electricity  for  motive  power,  heating 
and  lighting,  has  been  chartered,  with  an  authorized 
capital  of  $200,000.  R.  D.  Apperson  of  Staunton,  Va., 
and  F.  H.  Shelton,  secretary  and  treasurer,  of  Phila- 
delphia, are  among  the  incorporators. 

Sur\'eyors  have  begun  work  on  the  proposed  elec- 
tric line  between  Gainesville  and  Dahlonega,  Ga. 
J.  F.  Moore  of  Dahlonega  is  interested. 

The  Charleston  (S.  C.)  Consolidated  Railway 
company  has  been  granted  a  franchise  to  build  and 
operate  a  line  between  that  city  and  the  grounds  of 
the  West  Indian  Exposition. 

It  is  stated  that  C.  C.  Howell  and  associates  of 
Knoxville,  Tenn.,  are  preparing  to  develop  Matt's 
shoals,  30  miles  from  Charlotte,  N.  C,  and  that  they 
propose  to  furnish  power  to  neighboring  towns. 

The  Fayetteville-Wilmington  (N.  C.)  Steamboat 
company  has  been  chartered  with  $25,000  capital.  The 
charter  grants  the  right  to  operate  a  street-railway 
and  electric-light  system  in  Fayetteville.  'W.  L.  Holt 
of  Fayetteville  is  interested  in  the  project.  L. 


Baltimore.  A  link  will  be  built  to  connect  the  two 
and  the  line  will  be  complete  from  Toledo  to  Findlay. 
It  is  said  there  are  plans  under  way  to  connect 
Findlay  with  Urbana  and  the  Dayton,  Springfield 
and  Urbana  line,  thus  giving  a  through  line  from 
Toledo  to  Dayton.  Mr.  Kilgour  and  his  associates 
will  incorporate  a  new  company  to  operate  the  roads 
mentioned  above,  under  the  name  of  the  Toledo 
and   Southern   Railway  company, 

The  jury  in  the  case  of  the  village  of  Franklin  vs. 
the  Southern  Ohio  Traction  company  for  $5,000 
damages,  because  of  injury  to  the  water  pipes  by 
electrolysis,  disagreed,  and  it  is  said  that  the  case 
will  not  be  pushed  further.  Other  towns  had  simi- 
lar suits  preoared.  in  case  the  village  was  successful, 
but  these  will  probably  be  dropped  also. 

It  is  reported  that  the  Everett  interests  have  pur- 
chased the  Detroit  and  Toledo  Shore  line  and  that 
it  will  be  completed  to  Wyandotte,  where  it  will 
connect  with  another  line  from  the  south.  This  is 
another  link  in  the  Lake  Shore  plan. 

A  Cleveland  syndicate,  headed  by  Lamprecht  Bros., 
James  Christy,  jr..  and  F.  N.  Wilcox,  has  organized 
the  Washington-Baltimore  Electric  Railway  com- 
pany, to  build  a  line  from  Washington  to  Baltimore 
and  Annapolis,  Md.  It  is  said  the  capital  of  $1,500,- 
000  has  already  been  oversubscribed.  Engineers  are 
already  at  work  on  the  line,  which  will  be  an  im- 
portant one. 

The  Dayton  and  Xenia  Traction  company  of  Day- 
ton has  been  incorporated,  with  a  capital  stock  of 
SSoo,OQO.  The  new  company  has  planned  some  new 
lines  on  the  streets  of  Dayton,  and,  it  is  said,  will 
purchase  the  Dayton  and  Xenia  interurban  line.  The 
incorporators  are  H.  L.  Ferneding,  C.  J.  Ferneding, 
Edward    Canby  and  others. 

The  Citizens'  Electric  Light  company  of  North 
Amherst  has  been  incorporated,  with  a  capital  stock 
of  $50,000. 

The  Wheeling  and  Western  Railway  company  of 
Bridgeport  has  been  incorporated,  with  a  capital 
stock  of  $10,000,  to  build  a  line  of  electric  road 
from  Bridgeport  to  St.  Clairsville.  O.  M.  C. 


The  Indianapolis  and  Greenfield  line  is  reported 
by  the  manager  to  be  doing  a  freight  business  slightly 
in  excess  of  $22  a  day  per  car.  The  wages  of  the 
men  are  $110  a  month.  The  net  gain  to  the  com- 
pany, therefore,  is  about  $500  a  month — the  best  pay- 
ing car  in  the  service.  The  freight  cars  on  all  the 
other  interurban  lines  are  said  to  earn  proportionate 
amounts  monthly.  F. 


From  the  Buckeye  State. 

Columbus,  Ohio,  April  8. — The  Columbus.  Dela- 
ware and  Marion  Electric  Railway  company  was  in- 
corporated recently,  with  a  capital  stock  of  $1,000,000. 
The  incorporators  are  S.  T.  Everett,  Jay  E.  Latimer 
and  J-  W.  Holcomb  of  Cleveland.  Lyman  Gardner. 
Worthington  and  Howard  C.  Park,  David  C.  Beggs, 
T.  A.  Simons  and  F.  D.  Simons  of  Columbus.  The 
officers  of  the  new  company  are  as  follows :  Pres- 
ident, T.  A.  Simons ;  vice-president,  J.  E.  Latimer : 
treasurer.  J.  W.  Holcomb ;  secretary,  O.  W.  Aldridge. 
The  Messrs.  Simons  own  a  road  from  Columbus 
to  Worthington,  and  this,  with  three  miles  of  track 
built  by  D.  E.  Sullivan,  has  been  purchased.  Work 
will  begin  on  the  extension  to  Delaware  at  once. 
The  officers  have  little  to  say  in  regard  to  the  route 
from  Delaware  to  ilarion.  as  they  first  wish  to 
secure  the  right-of-way  before  making  any  announce- 
ments. At  Clarion  connections  will  be  made  with 
lines  to  Cleveland  and  Sandusky,  if  possible,  and  it 
is  also  the  intention  to  make  connections  with  Toledo 
or  build  such  a  line  as  will  be  necessary  to  connect 
with    some   of  the  roads   runnin.g  out  of  that   city. 

The  Newark.  Zanesville  and  Coshocton  Railroad 
company  of  Newark  has  been  incorporated,  with  a 
capital  stock  of  $10,000.  J.  M.  Ickes  and  others  of 
Newark  are  interested. 

The  Central  Ohio  Traction  company  of  Bucyrus 
has  been  granted  a  franchise  to  build  a  line  from 
Gallon  to  Crestline. 

John  Kilgour  and  George  B.  Kerper  of  Cincinnati 
have  purchased  the  Toledo  and  Bowling  Green  elec- 
tric-railway propert}'.  Mr.  Keroer  already  owns  the 
Findlay  street  railway  and  is  building  a  line  to  North 


Information  from  Indiana. 

Indianapolis,  April  6. — The  city  of  Carthage  has 
granted  a  franchise  for  an  electric-light  plant  and 
contracted  with  the  company  for  lighting  for*  10 
years,  with  the  privilege  of  buying  the  plant  at  the 
expiration  of  the  franchise. 

Judge  Fox  of  Richmond  has  ruled  against  the 
taxpayers  and  charged  them  with  the  cost  in  a  suit 
brought  to  restrain  the  City  Council  from  locating 
an  electric-light  power  house  in  the  city  park. 

The  city  of  Brazil  is  taking  steps  to  erect  and 
operate  its  own  electric-light  plant.  An  Indianapolis 
company  proposes  to  establish  the  plant,  with  com- 
pensation payable  in  such  installments  as  the  city  is 
now  paying  quarterly  for  the  service  now  rendered 
by   the    Stone-Webster   company. 

Two  judgments  holding  the  town  of  Gosport  liable 
on  a  contract  to  pay  $600  a  year  for  lighting  the 
streets  with  electricity  were  affirmed  by  the  Indiana 
Supreme  Court  on  the  5th  inst.  A  new  board  of 
trustees  repudiated  the  contract  made  by  their  prede- 
cessors, urging  that  the  payment  of  such  a  price 
by  a  town  which  contained  about  600  inhabitants 
was  unreasonable  and  oppressive.  It  did  not  appear 
that  the  tax  levy  of  the  town  had  reached  the  limit 
allowed  by  law  for  municipal  purposes,  and  the  Su- 
preme Court  held  that  the  town  must  carry  out  the 
contract.  The  court  said  that  making  a  contract  for 
lighting  the  streets  of  a  town  is  the  exercise  of  a 
business  power,  and  such  contract  may  be  valid, 
although  there  is  no  town  ordinance  on  the  subject. 

Action  has  been  taken  by  a  joint  meeting  of  the 
committees  from  the  Commercial  clubs  of  New  Al- 
bany and  Louisville,  with  a  view  of  furthering  the 
project  to  utilize  the  waterpower  of  the  Falls  of  the 
Ohio,  at  New  Albany.  The  plan  is  to  construct  a 
canal  on  the  Indiana  side  to  empty  into  the  river 
just  below  the  falls,  after  utilizing  the  water  to  drive 
machinery  to  supply  electrical  power  sufficient  for 
the  two  cities  and  the  surrounding  towns  and  coun- 
try. 

At  a  meeting  of  the  directors  of  the  Commercial 
Club  at  Bloomington  it  was  voted  to  build  an  elec- 
tric railway  between  Bloomington  and  Martinsville. 
The  committee  raised  $40,000.  The  estimated  cost 
is  $250,000.  Charles  L.  Henry  has  agreed  to  be  one 
of  II  men  to  share  in  the  construction  of  the  line. 

The  farmers  in  the  southern  part  of  Madison 
County  are  proposing  to  build  an  electric  road  from 
Newcastle  to  Pendleton,  a  distance  of  30  miles.  A 
meeting  has  been  held  and  considerable  stock  taken. 
Another  meeting  will  be  held  during  the  week. 

The  county  commissioners  of  Knox  County,  on 
April  3d,  granted  B.  G.  Hudnut  and  others  of  Terre 
Haute  permission  to  establish  and  operate  electric 
lines  to  every  town  in  Knox  County,  providing  the 
work  is  completed  in  three  years.  Mr.  Hudnut  said : 
"Surveyors  will  begin  the  work  at  once.  The  lines 
to  Monroe  City  and  Bicknell  will  be  built  first  and 
the  other  lines  taken  up  as  fast  as  possible.  We  will 
extend  the  "Vincennes  lines  and  form  beU  lines 
around   the   cit>^" 

The  affairs  of  the  Kokomo.  Wabash  and  North- 
ern electric  railway,  organized  two  years  ago.  with 
a  capital  of  $300,000.  bv  local  business  men  of  Wa- 
bash and  Kokomo,  to  build  an  electric  line  between 
the  two  cities,  have  been  settled.  All  the  debts  are 
naid  and  the  stock  subscriptions  returned  to  stock- 
holders. The  corporation  will  not  go  out  of  ex- 
istence, and  later  the  line  may  be  constructed. 


Northwestern  Notations. 

Minneapolis,  April  6.— H.  C.  Mercord,  the  pro- 
prietor of  the  electric-light  plant  in  Prescott,  Wis., 
is  preparing  to  enlarge  and  remodel  the  system  to 
meet  the  growing  demand  for  light.  New  machinery 
has  been  ordered,  and  a  new  power  house  will  be 
erected  as  soon  as  the  weather  will  permit. 

An  electric  railway  is  projected  from  Waterloo 
to  Des  Moines,  Iowa,  by  way  of  Eldora  and  Nevada. 
It  IS  understood  that  the  hne  from  Charles  City  to 
Greene,  which  has  been  lately  promoted,  is  to  be  part 
of    the    system. 

A  trolley  line  from  Hamilton  to  Missoula,  Mont., 
IS  proposed,  utilizing  power  from  waterfalls  along 
the  route. 

It  is  understood  that  work  will  be  started  soon 
on  the  electric  line  at  Mankato,  Minn. 

It  is  proposed  to  develop  the  power  from  Nis- 
qually  Falls,  near  Eatonville,  Wash.,  and  transmit 
the  power  electrically  to  Tacoma  and  other  cities 

A  mass-meeting  at  Clear  Lake,  S.  D.,  voted  to  offer 
Konold  Bros,  a  franchise  for  an  electric-light  plant 
for  10  years,  instead  of  20,  as  asked.  The  firm 
had  previously  refused  a  five-year  franchise,  but 
took  the  lo-year  ofl'er  under  consideration. 

'\t^'  -^^"<^y  has  bought  the  electric-light  plant 
at  Manson.  Iowa,  and  has  taken  possession.  The 
plant  has  resumed  operations.  Mr.  Haney  plans  to 
enlarge  and  improve  the  system  as  rapidly  as  the 
business  justifies. 

A  proposition  has  been  made  to  Bloomer,  Wis., 
to  put  in  an  electric-light  system. 

G.  M.  Johnson  of  Willow  Lakes,  S.  D.,  contem- 
plates putting  in  an  electric-light  system  at  De  Smet, 

It  IS  understood  that  the  Postoffice  Department 
will  permit  the  Twin  City  Rapid  Transit  company 
to  allow  the  signs  "U.  S.  Mail"  to  remain  pn  its 
cars  until  the  latter  are  withdrawn  to  be  repainted 
or  repaired.  The  government  will  require  that  the 
signs  be  removed,  however,  except  when  the  car  is 
actually  carrying  mail. 

The  electric-light  plant  at  "Valley  Junction,  Iowa, 
has  been  closed  down — the  company  says,  for  repairs. 
But  the  citizens  fear  it  is  permanent.  The  plant  was 
originally  built  to  be  turned  over  to  the  city,  but 
through  an  error  in  the  election,  the  franchise  merely 
entitled  the  company  to  build.  A  second  election 
was  held,  but  the  voters  did  not  ratify  the  purchase 
of  the  plant.  It  is  understood  that  the"  operation 
cf  the  system  has  not  been  a  profitable  one. 

A  measure  has  been  introduced  in  the  Minnesota 
Legislature  which  provides  for  a  system  of  gross- 
earnings'  taxation  of  street-railway  systems,  similar 
to  that  already  levied  on  steam-railroad  companies. 
It  will  require  a  constitutional  amendment,  and  it 
is  proposed  to  submit  the  question  at  the  next  general 
election. 

Smith  &  McDowell,  operators  of  the  electric-light 
and  power  plant  at  Staples,  Minn.,  have  dissolved 
partnership,  I.  N.  Smith  succeeding. 

The  citizens  of  Casselton,  N.  D.,  will  vote  on 
selling  the  electric-light  plant  or  appropriating  $5,000 
for  enlarging  it. 

Citizens  of  Corning,  Iowa,  will  vote  on  aiding 
the  proposed  Creston-Winterset  electric  line  by  a 
five  per  cent.  tax.  The  company  has  been  granted 
a  franchise  at  Winterset. 

The  Wagner  Milling  company  of  Millbank,  S.  D., 
contemplates  establishing  an  electric-lighting  system 
in.  connection  with  its  mill. 

Kearney,  Neb.,  will  vote  on  a  proposition  for  mu- 
nicipal ownership   of  the  electric   and  gas   systems. 

The  street-railway  company  of  Butte,  ;Mont.,  will 
experiment  with  all-night  service.  '.,, '  - 

The   Brice   Gas   and  Electric   company  of   Mason 
City,  Iowa,  has  been  incorporated,  with  $300,000  cap-  ' 
ital  stock.     W.  E-  Brice  and  C.  H.  McNider  are  the 
incorporators. 

N.  E.  Franklin  has  succeeded  in  interesting  Chi- 
cago capitalists  in  the  construction  of  an  electric 
railway,  connecting  Deadwood,  S.  D.,  with  Lead, 
Terraville,  Central  City  and  Spearfish.  It  is  an- 
nounced that  as  soon  as  franchises  are  granted,  work 
will  be  started  on  the  proposed  road,  which  will  be 
about   15  miles  long. 

.A  mass  meting  at  Park  River.  N.  D.,  voted  in 
favor  of  a  municipal  electric-light  plant. 

The  New  Traction  company  is  the  style  of  the 
corporation  which  has  been  granted  franchises  at 
Creston  and  Winterset.  Iowa,  and  will  build  an  elec- 
tric line  between  those  cities.  Its  officers  say  that 
work  will  be  started  within  30  days  and  trains  wTII 
be  running  by  fall. 

Anamosa.  Iowa,  voted  to  grant  a  franchise  to 
the  Metcalf  Electric  Light  company. 

The  council  of  Clear  Lake.  S.  D..  refused  a  fran- 
chise for  a  lighting  plant  to  Kunold  Bros.  A  mass 
meeting  voted  in  favor  of  it,  but  another  meeting 
remonstrated.  A  stock  company  is  proposed  for  a 
local  plant,  to  be  sold  to  the  city  at  any  time,  and 
there  is  also  talk  of  a  municipal  plant. 

The  councils  of  Deadwood.  Lead  and  Spearfish. 
S.  D..  will  be  asked  for  franchises  for  the  projected 
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electric  railway  tlirough  the  Black  Hills.  There  will 
be  about  25  miles  of  road,  and  it  will  cost  in  the 
neighborhood  of  $400,000. 

A  right-of-way  is  being  secured  for  the  Furth 
electric  road  between  Seattle  and  Tacoma,  Wash. 
Work  is  to  be  started  about  May  1st,  if  no  trouble 
is   met   in   securing   the   right-of-way. 

New  London,  Iowa,  voted  for  an  electric-lighting 
plant. 

Fairfield,  Iowa,  has  voted  for  a  municipal  elec- 
tric-light plant. 

Charles  City.  Iowa,  has  voted  a  franchise  for  the 
projected  electric  railway  to  Powersville  and  Greene. 

From  April  ist  the  users  of  electric  light  in  Iowa 
City,  Iowa,  will  be  on  the  meter  system. 

Ihe  Big  Bend  Power  company  has  applied  to  the 
council  of  Davenport,  Wash.,  for  a  light  and  power 
franchise  through  the  city.  The  company  will  can- 
vass the  city  for  patronage,  and  if  it  is  sufficient 
to  justify  making  the  connection,  the  company  will 
expend  $250,000  on  its  proposed  power  plant  at 
Big  Bend. 

The  Fox  River  Valley  Gas  and  Electric  company 
has  been  formed  at  Appleton,  Wis.,  with  $350,000 
capital  stock  and  rather  extensive  objects.  The 
company  proposes  to  furnish  light,  heat,  steam  power 
and  hot  water  in  the  cities  of  Neenah,  Menasha, 
Kaukauna,  Appleton,  and  also  in  all  towns  and  vil- 
lages in  the  counties  of  Brown,  Calumet,  Winnebago 
and  Outagamie.  All  plants  for  generating  power 
and  gas  will  be  located  in  Appleton,  as  will  also  the 
general    offices. 

The  city  of  Clinton,  Iowa,  voted  to  sell  the  old 
municipal  light  plant  of  the  city  of  Lyons  (which 
has  been  incorporated  into  Clinton)  to  the  Clinton 
Gas  Light  and  Coke  company.  The  latter  company 
has  been  granted  a  new  franchise,  and  will  proceed 
to  make  extensive  improvements  in  the  electric-light 
plant  purchased. 

The  council  of  Duluth,  Minn.,  has  concluded  to 
accept  the  terms  of  the  Commercial  Light  and  Power 
company  for  street  lighting  for  a  term  of  years. 
The  company  made  a  very  low  rate,  in  order  to 
head  off  the  proposed  municipal  plant  for  street 
lighting.  The  company  feared  that  it  would  not  be 
long  until  the  city  would  be  an  active  competitor  for 
commercial   lighting.  R. 


PERSONAL. 


Joseph  H.  Cooke.  Chicago  manager  for  the  Buck- 
eye and  Jandus  Electric  companies,  is  making  a 
speedy  recovery  after  his   recent   severe  illness. 

Mr.  J.  B.  Ware,  well  known  as  the  manager  of 
the  Citizens'  Telephone  company  of  Grand  Rapids, 
Mich.,  has  accepted  the  position  of  general  man- 
ager of  the  new  People's  Telephone  company  of 
Detroit. 

Mr.  \'.  C.  Grace,  who  was  formerly  associated 
with  Robert  L.  McOuat  of  Indianapolis,  is  now 
making  his  headquarters  in  Chicago,  and  is  repre- 
senting J.  Jones  &  Son  of  New  York  and  Queen 
&  Co.  of  Philadelphia. 

Charles  T.  Yerkes  sailed  from  Southampton  for 
New  York  on  April  gth.  He  is  reported  to  have  noth- 
ing to  say  in  regard  to  the  rumors  of  his  connection 
with  the  District  Underground,  being  contented  with 
his  work  on  the  Charing  Cross  and  Hampstead  rail- 
road, and   leaving  all   other  ideas  for  the  future. 

Francis  Raymond,  a  well-known  Chicago  elec- 
trical man,  has  established  new  offices  at  48  West 
Jackson  boulevard,  where  he  deals  in  pure  cast 
copper  and  electrical  appliances,  representing  the 
General  Incandescent  Arc  Light  company,  the 
Process  Copper  and  Brass  company  and  other  com- 
panies. 

Mr.  Stephen  L.  Coles,  managing  editor  of  the 
Electrical  Review  of  New  York,  has  severed  his  con- 
nection with  that  journal  to  engage  in  other  busi- 
ness. Mr.  Coles  has  been  engaged  in  electrical  jour- 
nalism for  12  years,  and  during  that  period  has 
made  many  warm  friends,  who  will  wish  him  success 
in  his  new  venture. 

Carl  J.  Schlesinger,  vice-president  of  the  Alden 
Electric  company  of  Chicago,  died  at  his  parents' 
home  in  La  Salle.  111.,  on  March  30th.  after  an  ill- 
ness of  two  weeks'  duration.  Mr.  Schlesinger  was 
a  young  man.  but  had  had  eight  years'  experience 
in  practical  electrical  work.  He  traveled  for  his 
company  in  the  state  of  Illinois. 

Mr.  Frank  H.  Clark  has  resigned  as  manager  of 
the  Chicago  office  of  the  Electric  Storage  Battery 
company.  Mr.  Clark  is  an  electrical  man  of  ability 
and  wide  experience,  and  since  he  has  been  engaged 
in  business  in  Chicago  he  has  made  many  friends 
for  himself  and  his  company,  securing  a  number  of 
large   and    important   contracts    for   the    latter. 

Charles  A.  Meade  has  resigned  his  position  as 
manager  of  the  Chicago  office  of  the  Shelby  Electric 
company  and  is  now  associated  with  Mr.  J.  H.  Cooke 
in  the  Chicago  office  of  the  Buckeye  and  Jandus 
Electric  companies.  Mr.  Meade  is  an  experienced 
lamp  salesman,  and  in  returning  to  the  Buckeye  and 
Jandus  companies  is  simply  renewing  a  former  con- 
nection.    ?Ie  will  have  charge  of  the  city  business. 

Professor  Frederick  G.  Hesse,  who  for  25  years 
has  been  at  the  head  of  the  College  of  Mechanics  in 
the  University  of  California,  celebrated  his  seventy- 
sixth  birthday  on  March  29th.  His  senior  class 
presented  him  a  solid  silver  model  of  a  Pelton  water- 
wheel  five  inches  high  and  moimted  on  an  onyx  base. 


WESTERN    ELECTRICIAN 

The  gift  was  of  special  significance  lo  the  aged 
scientist  because  he  is  said  to  have  invented  the 
style  of  bucket  used  on  the  PeUon  wheeh  In  the 
evening  members  of  the  facuUy  gave  Professor 
Hesse  a  banquet  in  honor  of  the  occasion. 


ELECTRIC  LIGHTING. 

J.  J.  Nicholas  of  Port  Republic,  Va.,  wants  prices 
on  power-plant  equipment. 

Citizens  of  Fairfield,  Iowa,  have  voted  to  establish 
a  municipal  electric-light  plant. 

C.  McKee  of  Fordyce,  Ark.,  is  back  of  a  project 
to  establish  a  lighting  plant  in  that  town. 

The  Burnside  Electric  Light  and  Power  company 
has  been  chartered  at  Burnside,  Ky.,  with  a  capital 
of   $4,500. 

W.  S.  Pettis  of  Ellisville,  Miss.,  will  soon  let  con- 
tracts for  machinery  for  the  new  municipal  lighting 
station  there. 

The  directors  of  the  Home  Heating  and  Lighting 
company  of  Indianapolis,  Ind.,  have  decided  to  begin 
the  construction  of  the  company's  plant  at  once. 

The  Village  Board  of  River  Forest,  III,  has  granted 
a  25-year  franchise  to  the  IMaywood  Electric  Light 
company,  in  addition  to  a  contract  for  street  lighting. 

The  Rappahannock  Electric  Light  and  Power 
company  of  Fredericksburg,  Va.,  is  desirous  of  cor- 
responding with  builders  of  alternating-current  ma- 
chinery. 

The  proposition  to  permit  the  City  Council  of  Lin- 
coln, Neb.,  to  issue  $55,000  in  bonds  to  establish  and 
maintain  an  electric-light  plant  was  carried  at  a  re- 
cent election. 

The  plant  of  the  Corning  Electric  Light  company 
at.  Corning,  Iowa,  was  burned  recently,  the  loss  being 
largely  covered  by  insurance.  The  plant  will  be  re- 
built  immediately. 

At  the  coming  spring  election  the  citizens  of  Mil- 
ford,  Ohio,  will  vote  on  a  proposition  to  issue  $25,- 
000  worth  of  bonds  to  establish  a  system  of  electric 
lights  and  waterworks. 

The  Redding  Light,  Power  and  Water  company 
of  Redding,  Cal.,  has  been  incorporated,  with  a 
capital  stock  of  $75,000,  by  W.  Ellery,  E.  B.  Pixley, 
J.   H.   Sisson  and   G.   E.    Whitaker. 

J.  B.  Oliger,  R.  B.  Stitcher  and  S.  C.  Padelford 
of  Cleburne,  Texas,  have  filed  articles  of  incorpora- 
tion, under  the  name  of  the  Cleburne  Light  and 
Power  company,  witli  a  capital  stock  of  $25,000. 

W.  W.  Moore,  president  of  the  Brown  Electric 
company  of  Little  Rock,  Ark.,  is  in  the  market  for 
a  6o-kilowatt  alternator,  a  25-kilowatt,  direct-current, 
220-volt  generator  and  a  quantity  of  telephone  cross- 
arms. 

J.  Pierpont  Morgan  has  bought  the  power  plant  of 
the  Liberty  Electric  Light  and  i'ower  company  at  Lib- 
erty, N.  Y.,  and  presented  it  to  the  Loomis  Sani- 
tarium for  Consumptives  at  that  place.  The  price 
is  said   to   have  been  about  $40,000. 

The  directors  of  the  Metropolitan  Electric  Supply 
company  of  London,  England,  are  considering  the 
expediency  of  adopting  larger  units,  and  are  pre- 
pared to  receive  designs,  accompanied  by  full  speci- 
tications  and  approximate  price  (erecied  at  then- 
works  in  London),  for  complete  two-phase  steam 
units  having  an  output  of  from  3,000  kilowatts  to 
4,000  kilowatts  at  a  pressure  of  500  volts  per  phase, 
and  at  a  frequency  of  60  complete  cycles  per  sec- 
ond, such  units  to  work  in  parallel  with  the  existing 
1,500-kilowatt  units  of  the  company.  As  an  alter- 
native, similar  units  generating  at  10,000  volts  maybe 
considered. 


ELECTRIC  RAILWAYS. 

The  route  for  an  electric  railway  between  Kenosha. 
Wis.,  and   Waukegan,    111.,   is  being  surveyed. 

An  electric  railway  is  to  be  built  from  Hartford 
to  Beaver  Dam,  Ky.  S.  A.  Anderson  is  secretary 
of  the  railway  company. 

The  Northern  Texas  Traction  company  has  been 
organized  to  build  an  electric  railroad  between  Dal- 
las and  Fort  Worth.  K.  M.  Vanzant  is  president  of 
the  company. 

The  Tampa  Electric  company  of  Tampa,  Fla.,  is 
greatly  improving  its  street-railway  service  and  ex- 
tending its  branch  lines.  The  entire  line  will  be 
supplied  with  new  ties  and  new  65-pound  rails. 

The  Edwardsville,  Collinsville  and  St.  Louis  Elec- 
tric Railway  company  has  been  incorporated,  with 
an  authorized  capital  of  $50,000.  The  principal  office 
is  in  East  St.  Louis,  111.,  and  the  company  will  con- 
struct an  electric  street-railway  line  from  Edwards- 
ville. 111.,  to  Collinsville,  Madison  County. 

A  trolley  line  is  projected  to  connect  the  cities 
of  Concord,  Dover,  Somersworth  and  Rochester  in 
New  Hampshire.  Two  companies  have  been  char- 
tered for  this  purpose;  one,  the  Concord,  Dover  and 
Rocliesler,  with  a  capital  of  $400,000.  and  the  other. 
the  Dover,  Somersworth  and  Rochester,  with  a  cap- 
ital of  $.100,000. 

A  St.  Louis  syndicate  has  purchased  the  street- 
railway  system  at  Paris.  Texas,  and  will  install  elec- 
tric-car service,  either  by  purchasing  the  local  elec- 
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trie  plant  or  by  building  a  new  one.  The  directors 
are  R.  H.  Cornell,  W.  F.  Little  and  Charles  Hewett 
of  St.  Louis,  Mo.,  and  W.  F.  Dulaney  and  R.  \V. 
Wortham  of  Paris.  R.  F.  Grimes  is  iocal  superin- 
tendent. 

OflScers  of  the  Charleston  and  Mattoon  (111.)  elec- 
tric road,  which  is  to  reach  Springfield,  eventually, 
have  plans  to  issue  $200,000  in  bonds  for  the  con- 
struction of  the  line  between  Charleston  and  Mat- 
toon,  a  distance  of  12  miles.  The  promoters  of  the 
project  are  F.  Holton  of  Huntington,  W.  Va.,  and 
H.  Rawie  of  Anderson,  Ind.  The  scheme  includes 
the  extension  of  the  line  from  Charleston  to  Spring- 
field, via  Fuller's  Point,  Sullivan,  Todd's  Point  and 
Taylorville.  The  Charleston  City  Council  has 
granted  the  corporation  a  franchise. 


AUTOMOBILES. 

The  cash  on  hand  and  real  estate  of  the  New 
England  Electric  Vehicle  Transportation  company 
is  said  to  be  about  $3.50  a  share  in  liquidation.  It 
is  expected  that  the  company  will  pay  out  $5  a  share. 

At  the  meeting  of  the  stockholders  of  the  Illinois 
Electric  Vehicle  Transportation  company,  held  re- 
cently, in  Jersey  City,  the  recommendation  of  the 
directors  for  a  liquidation  of  the  concern  was  ac- 
cepted by  a  vote  of  considerably  more  than"  the  nec- 
essary two-thirds  of  the  outstanding  stock. 

The  Postoffice  Department  has  issued  an  order 
for  the  establishment  of  an  automobile  mail  service 
in  Buffalo,  according  to  a  report  from  Washington. 
A  contract  has  been  made  with  the  proprietor  of  an 
electric-vehicle  company  in  Buffalo,  and  the  route  is 
to  be  between  the  city  postoffice  and  the  postal  sta- 
tion on  the  grounds  of  the  Pan-American  Exposition. 
Not  more  than  seven  and  not  less  than  five  round 
trips  a  day  are  to  be  made. 


PUBLICATIONS. 


A  general  catalogue  has  been  issued  by  the  Stil- 
well-Bierce  and  Smith-Vaile  company  of  Dayton, 
Ohio,  describing  the  single  and  duplex  pumps,  pump- 
ing engines,  air  compressors,  jet  and  surface  con- 
densers, etc.,  manufactured  by  this  company.  The 
catalogue  is  well  illustrated,  and  contains  about  125 
pages,  giving,  in  addition  to  the  illustrations,  con- 
siderable descriptive  matter  and  data  relating  to 
hydraulic  systems,  together  with  general  instruction 
for  the  installation  and  operation  of  Smith- Vaile 
pumps.  This  company's  products  include  simple 
and  compound  condensing  and  non-condensing 
steam-driven  pumps,  single,  duplex  and  triplex 
pumps  for  direct  connection  to  steam  engines  or  to 
be  geared  to  electric  motors,  pumps  for  handling 
air,  water,  syrups,  tar,  wet  cement  and  other  semi- 
fluid matter,  horizontal  and  vertical  pumping  en- 
gines, and  feed-water  heaters,  fiUers  and  purifiers. 


SOCIETIES  AND  SCHOOLS. 

The  sixth  annual  convention  of  the  National  As- 
sociation of  Manufacturers  will  be  held  at  Detroit,  on 
June  4th,  5th  and  6th.  The  citizens  of  Detroit  are 
said  to  be  manifesting  much  interest  in  the  event, 
and  are  determined  to  make  it  a  success.  Mr.  George 
H.  Barbour  of  Detroit,  the  Michigan  vice-president 
of  the  association,  is  in  general  charge  of  the  ar- 
rangements there. 

The  Engineers'  Society  of  Western  Pennsylvania 
is  taking  much  interest  in  Andrew  Carnegie's  offer 
to  endow  a  great  technical  school  in  Pittsburg  with 
$1,000,000,  or  more,  if  necessary.  A  committee  has 
been  appointed  to  consider  the  proper  scope  of  such 
a  school  and  to  make  suggestions.  Many  of  the 
members  are  of  opinion  that  the  school  best  suited 
to  Pittsburg  would  be  a  combination  of  a  trade 
school  and  an  engineering  school,  the  former  being 
a  preparatory  course  for  the  latter,  but  so  organized 
that  it  would  be  complete  in  itself  for  turning  out 
good  mechanics,  foremen,  sub-superintendents,  etc. 


MISCELLANEOUS. 


The  John  Scott  Legacy  premium  and  medal  has 
been  awarded  by  the  Franklin  Institute  of  Philadel- 
phia to  Thomas  Wilkinson  Blakey  of  Keene,  N.  H., 
and  William  Courtenay  of  New  York,  N.  Y.,  for 
their  "reconstructed  granite  as  a  material  for  insu- 
lating purposes." 

A  lineman  in  the  employment  of  the  electrical  de- 
partment of  the  city  of  Chicago  recently  took  the 
civil-service  examination  for  promotion,  and,  fearing 
that  on  account  of  a  defect  in  his  hearing  he  had 
not  qualified,  he  committed  suicide.  It  was  stated 
that  he  was  a  good  workman  and  an  excellent  telegra- 
pher, and  that  it  was  probable  that  he  had  passed 
the  examination. 

A  remarkable  constitutional  amendment,  approved 
by  the  California  Legislature,  and  to  be  submitted 
to  the  electors  at  the  next  election,  would  substitute 
a  state  commission  for  the  railroad  commission,  the 
bank  commission  and  the  insurance  commission.  The 
new  body  would  fix  telegraph  and  telephone  rates, 
as  also  rates  on  gas,  water  and  electricity ;  would  su- 
pervise railroad  and  sleeping-car  companies,  banks 
and  insurance  companies,  and,  in  general,  would  con- 
trol all  quasi-public  institutions  and  all  public  utili- 
ties. To  this  end  it  would  exercise  many  of  the 
powers  now  held  by  the  boards  of  supervisors  in  the 
counties. 
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TRADE  NEWS. 

Tlie  Pan-Electric  Manufacturing  company  of  Mer- 
cer, W.  Va..  has  been  chartered,  with  an  authorized 
capital  of  $100,000. 

The  Electric  Appliance  company,  Chicago,  is  ad- 
vertising as  its  "big  four"  Packard  lamps,  Packard 
transformers.  .\.-B.  arc  lamps  and  Gutniann  watt- 
meters. 

The  name  of  Spies  &  Co.  (Philip  Spies  and  John 
M.  Klein)  of  Chicago,  manufacturers  of  electrical 
and  mechanical  work,  at  87  and  89  West  Van  Buren 
street,  has  been  changed  to  Spies  Electric  company. 

Langstadt  &  Meyer,  electricians,  Appleton,  Wis., 
announce  that  they  have  succeeded  to  all  the  rights 
and  privileges  of  the  late  firm  of  Langstadt  &  Cros- 
well.  A.  H.  Meyer,  a  graduate  of  the  Rose  Poly- 
technic Institute,  brings  to  the  new  firm  both  theo- 
retical and  practical  experience  in  matters  electrical. 

The  American  Bridge  company  has  been  or  is 
about  to  be  absorbed  into  the  new  United  States 
Steel  corporation.  The  latter  offers  for  each  $100, 
par  value,  of  preferred  stock  of  the  .A.merican  Bridge 
company,  $110,  par  value,  in  the  preferred  stock  of 
the  United  States  Steel  Corporation,  and  for  each 
$100,  par  value,  of  common  stock  of  the  American 
13ridge  company,  $105  in  the  common  stock  of  the 
I'nited  States  Steel  Corporation. 

"It  is  announced  that  after  May  1st  of  the  year 
1901  at  128  West  Jackson  boulevard,  Chicago,  in 
the  building"  known  as  the  Electrical  building,  will 
be  found  the  western  office  of  the  American  Circular 
Loom  company."  Thus  runs  the  w^ording  on  a 
simple  but  eifective  announcement  card  sent  out  by 
the  company  named,  of  which  Thomas  G.  Grier  is 
the  Chicago  agent.  Lender  a  quaint  little  picture 
attached  to  the  card  one  may  find  the  imprint  of 
H.  Jenkins  of  Chicago,  the  clever  adsmith  who  de- 
signed the  card. 


BUSINESS. 

The  Berlin  Iron  Bridge  company  has  contracted 
to  furnish  the  Province  of  New  Brunswick,  Canada, 
four  bridges.  There  will  be  required  four  63-foot 
riveted  spans,  one  iso-foot  through  pin-connected 
span,  one  200-foot  deck  pin-connected  span  and  one 
80-foot   deck  pin-connected   span. 

The  Ball  Engine  company  of  Erie,  Pa.,  has  re- 
cently installed  for  the  Pennsylvania  railroad  shops 
at  Altoona,  Pa.,  a  450-horsepower  engine,  direct- 
connected  to  an  alternator  for  parallel  operation, 
two  90-horsepower  engines  for  the  George  Wiede- 
mann Brewing  company,  Newport,  Ky.,  and  one  150- 
horsepower  direct-connected  engine  at  the  County 
Hospital,  Denver,  Colo. 

The  Consolidated  Railway,  Electric  Lighting  and 
Equipment  company  of  100  Broadway,  New  York, 
has  just  opened  a  western  office  at  519,  the  Rookery, 
Chicago,  with  its  general  agent.  Colonel  John  T. 
Dickinson,  in  charge.  This  company  exploits  the 
Consolidated  "axle-light"  system  of  lighting  for  rail- 
way trains  and  coaches  by  electricity  generated  from 
the  car  axle.  This  system  is  in  use  on  a  number  of 
railroads.  It  was  recently  adopted  by  the  Santa  Fe 
system,  and  Professor  George  D.  Shepardson  of  the 
University  of  Minnesota,  in  a  recent  lecture  in  St. 
Louis,  said :  "Personal  observation  of  the  working 
of  this  [the  Consolidated]  device  on  the  Santa  Fe 
road  last  December  showed  that,  after  the  dynamo 
was  connected  with  the  lights,  a  sensitive  Weston 
voltmeter  indicated  no  perceptible  variation  of  voltage 
between  15  miles  and  the  highest  speed  attained, 
probably  40  miles  per  hour.  In  a  few  cars  there  was 
a  slight  but  gradual  change  at  the  critical  speed 
when  the  lights  were  shifted  from  the  dynamo  to 
tile  battery,  or  vice  versa.  In  no  case  was  the  fluc- 
tuation objectionable,  and  it  was  probably  not  no- 
ticed  by   the  passengers." 

The  equipment  of  the  great  shipbuilding  plant  of 
the  Fore  River  Engine  company,  at   Quincy  Point, 


Mass.,  exemplifies  in  marked  degree  the  varied  appli- 
cations of  the  fan  blower.  Draft  for  its  boilers  is 
produced  by  an  induced-draft  fan  drawing  the  gases 
directly  from  the  uptake  flue  and  discharging  them 
through  a  small  stack  extending  only  a  few  feet 
above  the  roof.  Under  the  forced  system  fan  draft 
is  likewise  employed  for  creating  the  necessary  in- 
tensity of  combustion  in  the  heating  furnaces  and 
forges,  while  the  smoke  is  removed  from  the  forges 
through  hoods  communicating  with  an  exhaust  fan. 
All  buildings  are  heated  by  the  hot-blast  system,  by 
means  of  which  a  fan  forces  the  heated  air  through 
distributing  pipes  and  delivers  it  along  the  walls 
and  above  head  level.  Notwithstanding  the  exposed 
position  of  the  buildings,  it  is  said  that  the  first  win- 
ter has  been  passed  with  uniform  internal  tempera- 
ture throughout  all  of  the  buildings.  The  entire 
equipment  of  blowers  and  heating  apparatus  was 
installed  by  the  B.  F.  Sturtevant  company  of  Bos- 
ton, Mass. 

The  American  District  Steam  company  of  Lock- 
port,  N.  Y.,  is  engaged  in  building  large  additions 
to  its  works  at  Tonawanda,  N.  Y.,  in  order  to  take 
care  of  its  increasing  business.  It  is  in  receipt  of 
a  large  number  of  orders  already,  and  anticipates 
being  very  busy  later  in  the  season.  Many  electric 
companies  are  taking  up  the  matter  of  exhaust- 
steam  .  heating  to  find  a  market  for  their  exhaust 
steam.  The  American  company  says:  "Electric 
companies  who  are  operating  our  system  report  that 
they  are  paying  all  their  station  expenses  and  in- 
terest on  the  investment  for  steam  mains  from  the 
sale  of  their  exhaust  steam,  thus  practically  secur- 
ing their  current  at  the  station  free  of  expense. 
We  consider  an  exhaust-steam-heating  plant  a  very 
much  better  investment  for  an  electric  company 
than  an  expensive  water  plant,  which  is  usually 
situated  miles  away  from  the  point  of  distribution, 
and  at  certain  times  of  the  year  cannot  be  operated 
on  account  of  shortage  of  water,  thus  requiring  the 
company  to  keep  a  steam  plant  in  reserve  to  use  on 
such  occasions." 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


670,927.  Incandescent  Electric  Lamp.  Charles  R. 
Campbell,  Huguenot,  N.  Y.,  assignor  to  himself 
and  Howard  H.  Bush,  New  York,  N.  Y.  Ap- 
plication  filed  July    12,   1900. 

A  conical  Ump  base  o£  iDSuIatiog  material  carries 
circumferential  metal  bands  spaced  apart  on  its  periph- 
ery. Several  filaments  are  mounted  in  electrical  con- 
nection with  the  metal  bands.  Metal  arm  socket  contacts 
bear  upon  the  different  metal  bands  on  the  lamp  base  to 
complete  the  electrical  connections. 

670,943.  Electric  Fire-engine  and  Hose-carriage. 
Wilbur  M.  Whitlock  and  Edgar  P.  Harrison. 
Newark,  N.  J.     Application  filed  April  21,  1899. 

A  long  vehicle  body  mounted  on  wheels  has  at  the  front 
a  raised  seat,  the  body  having  a  horizontal  flooring  which 
serves  to  bold  the  folded  hose  and  as  a  supporting  bed  for 
the  motor  and  pump  to  hold  the  same  in  alinement.  The 
motor  and  pump  are  suspended  from  beneath  the  level 
flooring  and  bed-plate  and  held  in  operative  relation 
thereby. 

670,946.  Electric  Igniter  for  Gas  Engines.  Jacob 
L.  Ash,  Lansing,  Mich.  Application  filed  No- 
vember 4,  1899. 

A  flanged  plug  extends  through  the  end  of  the  cylinder, 
and  a  pin  estends  through  the  plug  and  is  suitably  in- 
sulated from  it  and  provided  at  the  inner  end  with  a  spark- 
ing point.  A  spindle  extending  through  the  plug  is 
provided  at  its  inner  end  with  an  arm  and  a  sparking 
point.  An  arm  is  placed  at  the  outer  end  of  the  spindle, 
and  a  supplemental  spindle  is  provided  with  a  coacting 
arm,  both  arms  being  spring-held  against  each  other.  A 
stud  estends  cutwardly  from  the  end  of  the  cylinder. 
The  crank  wheel  is  connected  to  a  pitman  and  derives 
movement  from  the  main  shaft,  and  a  spring-held  dog  is 
suitably  pivoted  at  the  end  of  the  pitman  and  located  with 
the  end  normally  in  proximity  to  toe  lower  end  of  the  arm 
depending  from  the  supplemental  spindle. 

670.948.  Brake  for  Vehicles.  Adolph  G.  Carlson, 
Chicago.  111.     Application  filed  May  19,  1899. 

A  brake  shoe  partly  or  wholly  surrounds  the  axle  and 
is  opposed  to  a  fixed  part  on  the  axle  of  each  car.  A 
receptacle  is  placed  between  a  support  to  which  the 
brake  shoe  is  movably  attached  and  its  associated  brake 
shoe.  The  fixed  part,  brake  shoe  and  fluid  receptacle  are 
arranged  in  planes  substantially  parallel  to  each  other 
and  at  right  angles  to  the  axle.  An  electrically  controlled 
valve  admits  fluid  into  the  receptacles,  and  a  controlling 
device  is  located  on  one  of  the  cars,  with  suitable  elec- 
trical connections  whereby  admission  into  all  of  the  re- 
ceptacles may  be  simultaneously  controlled  from  one  of 
the  cars. 

670.949.  Adjuster  for  Incandescent  Electric  Lamps. 
Lewis  A.  Carpenter,  Revere,  Mass.,  assignor  to 
Frank  W.  Morse,  Boston,  Mass.  Application 
filed    September   12,    1900. 

A  casing  composed  of  two  co-oj  erating  members  has 
interlocking  flanges  forming  a  cord-receiving  groove.  The 
lamp  cord  is  retained  in  the  groove.  A  spring-actuated 
drum  or  reel  located  within  the  casing  is  provided  with  a 
suspending  cord  extended  through  the  casing  and  at- 
tached to  the  lamp  cord. 

670,952.  Potential  Regulator.  Augustine  R.  Ever- 
est, Lynn,  Mass.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  filed 
September  24,  1S97. 

A  transformpr  whose  primary  is  connected  across  the 
circuit  mains  has  a  secondary  winding  divided  into  sec- 
tions. Contacts  including  more  or  less  of  the  secondary 
winding  are  in  circuit  with  one  of  the  mains,  and  brushes 
engage  with  them.  A  choking  coil  connected  between 
the  brushes  prevents  disruptive  sparking  and  maintains 
the  circuit  of  one  of  the  mains  continuous  at  all  times, 
and  a  tap  leads  from  the  winding  of  the  choking  coil  at  a 
point  between  the  ends  so  that  when  only  one  brush  is  in 
circuit,  the  current  will  traverse  only  a  portion  of  the 
coil. 

670,964.     Telegraphy.    Donald   Murray,    New   York, 


Issued  A^ril  2,  jgoi. 

N.  Y.,  assignor  to  Postal  Telegraph-cable 
company.  New  York,  N.  Y.  Application  filed 
January  17,  1901. 

An  automatic  transmitter  directs  upon  the  main  Hoe 
current  impulses  of  unit  duration  or  integral  multiples 
thereof,  and  is  driven  by  a  phonic  wheel  propelled  by 
electromagnets.  A  vibrating  reed  and  a  local  circuit  sup- 
ply current  impulses  to  the  maenets.  An  electromagnetic 
tape-perforating  device  is  located  at  the  receiving  station, 
together  with  means  for  maintaining  unison  between  the 
transmitter  and  perforator. 


NO.    671,008, 

670,980.  Telegraphic  Instrument.  Ambrose  S.  Bis- 
sell,  New  York;,  N.  Y.  Application  filed  Sep- 
tember 4,    1900. 

The  base  has  an  opening  formed  then-io,  and  a  slotted 
plate  provided  with  a  longitudinally  and  transversely  ad- 
justable support  is  mounted  in  the  opening.  A  magnet  is 
mounted  on  the  base,  with  an  armature  arm  pivotally  sup- 
ported adjacent  thereto.  A  circuit  actuates  the  magnets 
and  the  arm,  and  devices  connected  with  the  arm  burn 
dots  and  dashes  in  the  tape,  these  devices  being  in  an 
independent  heating  circuit. 

670,986.  Automatic  Protecting  and  Detecting  De- 
vice for  Electric-light  Circuits.  Harry  Ether- 
idge,  McKeesport,,  Pa.  Application  filed  June 
19,   1899. 

An  electromagnet  is  arranged  within  the  main  circuit 
upon  a  low-resistance  winding,  and  a  spring-supported 
armature  is  normally  attracted  thereto,  this  armature 
having  contacts.  An  auxiliary  resistance  is  arranged  in  a 
shunt  circuit  and  connected  with  the  armature.  A  sep- 
arate electromagnet  having  contacts  to  be  engaged  with 
those  of  the  armature  is  provided,  and  a  separate  circuit 
of  high-resistance  winding,  upon  both  of  the  magnets,  is 
arranged  in  parallel  with  the  main  circuit.  Part  of  the 
separate  circuit  is  arranged  to  aid  in  releasing  the  arma- 
ture and  the  remaining  portion  to  aid  in  returning  and  re- 
taining the  contacts  of  the  armature  rigidly  against  the 
magnet  contacts  and  re-establishing  the  continuity  of  the 
mam  circuit,  through  the  resistance. 

670.994.    Electric-lighting  System.    Joseph  A.  Mesi- 


rofif,    Milwaukee,    Wis.     Application    filed   April 
30,  1900, 

In  an  alternating-current  electric-lighting  system,  a  con- 
tact device  closes  and  breaks  the  primary  circuit  of  the 
transformer.  An  electromagnet  is  energized  in  parallel 
with  the  station  transformer  for  operating  the  contact 
device.  Means  are  provided  operating  through  the  me- 
dium of  the  conductors  of  the  secondary  circuit  of  the 
transformer  to  control  the  operation  of  tbe  electromagnet. 

671,008.  Apparatus  for  Producing  Calcium  Carbide. 
John  Zimmerman  and  Isedore  S.  Prenner,  Chi- 
cago,   111.     Application   filed    March    13,    1899. 

Two  electrodes  extend  transversely  through  the  side 
walls  of  a  furnace  into  the  furnace  chamber.  A  feeding 
and  compressing  chamber  is  located  witbio  the  furnace 
chamber  and  provided  with  a  mouth  or  discharge  opening 
of  smaller  diameter  than  the  diameter  of  the  chamber 
and  legated  in  line  with  and  below  the  arcing  space.  A 
mixture  of  carbon  and  lime  is  forced  through  the  feeding 
and  compressing  chamber  and  out  of  its  mouth  or  dis- 
cbarge opening  directly  into  the  arcing  space  within  the 
furnace  chamber.     (See  cut.) 

671,046.  Telegraph  Recorder.  George  L.  Foote, 
Brooklyn,  N.  Y.,  assignor  to  himself,  H.  G.  Pier- 
son  and  Charles  Freemann,  copartners,  under 
the  firm  name  of  Foote,  Pierson  &  Co.,  of  New 
York.     Application  filed  January  29,  189S. 

This  instrument  comprises  a  writing  lever,  an  actuating 
electromagnet  therefor  and  a  press  whose  operative  sur- 
face is  limited  in  the  direction  of  the  length  of  mark,  and 
is  automatically  fed  away  from  marking  position  in  the 
direction  of  the  length  of  marking  while  the  writing  lever 
remains  in  position  to  record  the  signal. 

671,080.  Trolley.  Henry  S.  Goughnour,  Johnstown, 
Pa.,  assignor  to  the  Lorain  Steel  company  of 
Pennsylvania.     Application    filed    June    8,    1900. 

The  pole  is  pivoted  to  the  base.  A  spriog  seated  in  a 
slide  mounted  in  the  base  bears  against  it  at  one  end. 
A  connection  is  made  between  tbe  trolley  pole  and  the 
opposite  end  of  the  spring,  with  means  for  normally  hold- 
ing the  slide  against  movement  and  for  automatically  re- 
leasing tbe  holding  device  when  the  pole  escapes  the 
trolley  wire,  the  holding  device  being  arranged  when  re- 
leased to  be  engaged  by  the  pole  in  a  depressed  position 
thereof  and  thereby  returned  to  normal  position. 

671,084.  Electric  Welding  Apparatus.  Henry  F.  A. 
Kleinschmidt.  Johnstown,  Pa.,  and  Frederick  A. 
Phelps.  Jr.,  Newark,  N.  J.,  assignors  to  the  Lo- 
rain Steel  company  of  Pennsylvania.  Applica- 
tion filed  April  24,  1900. 

Pivoted  terminal  legs  are  provided  with  means  for  ap- 
plying pressure  thereto.  Contact-carrying  arms  are 
placed  in  recesses  of  the  legs  and  contacts  carried  by 
the  arms  at  one  end  portion  thereof.  Means  are  pro- 
vided for  moving  the  opposite  end  portions  of  the  arms 
toward  and  away  from  each  other. 

671,093.  Switch  and  Outlet  Box.  Miner  Robinson, 
Newton,  Mass.  Application  filed  January  31, 
1901. 

A  universal  switch  box  with  holes  for  receiving  the 
switch-attaching  screws  has  the  threaded  portion  of  the 
holes  at  considerable  distance  back  from  the  switch  ears 
when  the  switch  is  in  place,  whereby  a  considerable  dis- 
crepancy may  exist  between  the  position  of  the  holes  in 
the  switch  ears  and  the  threaded  holes  in  the  box,  and  be 
compensated  for,  and  at  tbe  same  time  allow  of  a  uni- 
versal adjustment  of  the  switch  in  the  box. 

671,106.  Automatic  Stop  for  Electric  Elevators. 
Allan  Cowperthwait,  Brooklyn,  N.  Y.,  assignor 
to  Alonzo  B.  See  and  Walter  L.  Taylor,  Brook- 
lyn,  N.   Y.    Application  filed  February  4,  190T. 

An  element  travels  correspondingly  and  proportionately 
with  the  car.  The  elements  are  connected  with  cams  to 
drive  the  latter  whenever  the  element  passes  beyond  its 
normal  limits  of  travel  in  either  direction,  and  electric 
switches  are  moved  by  the  cams  to  stop  the  elevator. 
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671,139.  Electric  Heater.  Alexander  R.  Leask. 
London,  England,  assignor  of  one-half  to  Percy 
Morgan  Bellis.  London,  England.  Application 
filed  December  13.  1900. 

A  ring  is  formed  of  a  non-condactor  of  heat  and  elec- 
tricity, and  a  tbio  wire  coil  is  wound  around  it.  Metal 
rods  coQDect  the  ring  with  a  headpiece,  and  electric  con- 
ductors coinmunicate  current  to  the  wire  coil.  A  spring 
contact  underneath  the  headpiece  is  actuated  to  close  the 
circnit  through  the  heater  by  a  portion  of  the  vessel  into 
which  the  apparatus  is  placed. 

671,179.  Trolley  Car.  Louis  A.  Brod,  Brooklyn, 
N.  Y.    Application  filed  August  15.  1900. 

A  spring-operated  trolley  arm  is  ptvotally  connected  with 
its  support  and  provided  at  its  free  end  with  a  spring- 
operated  crank  lever,  one  end  of  which  carries  the  trolley 
wneel.  the  other  projecting  below  ihe  trolley  arm.  The 
support  is  provided  with  an  extension  which  projects  in 
the  same  direction  as  the  trolley  arm  and  contains  a 
longitudinal  chamber,  the  top  of  which  serves  as  a  rack- 
bar.  A  slidable  spring-operated  block  is  mounted  in  the 
exien=ion,  and  a  dog  pivotally  connected  with  the  block 
operates  in  connection  with  the  rack-bar,  and  also  in 
operative  connection  with  the  crank  lever,  the  block 
beiog  also  connected  with  the  trolley  arm. 

671,195.  Shade  Holder  for  Electric  Lights.  Edwin 
O.  Pease,  Bangor,  Me.  Application  filed  No- 
vember  21,    1900. 

The  shade  clamp  is  carried  by  the  body  ring,  with 
means  for  clamping  the  body  ring  to  a  lamp  socket  or 
other  sapport.  This  latter  is  accomplished  by  a  split 
ring  and  locking  devices  carried  by  the  body  ring,  the 
locking  devices  comprising  a  body  portion  provided  with 
oppositely  projecting  pliable  fingers  engaged  with  the  free 
ends  of  the  split  ring  to  maintain  it  in  clamping  contact 
with  (he  lamp  socket. 

(,71.235.  Means  for  Attaching  Pole  Pieces.  Henry 
G.  Reist.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  January  29.  1900. 

A  pole-piece  su,  port  bavi  g  diagonal  dovetail  slots  of 
uniform  width  carries  a  pole-piece  having  a  straight  dove- 
tail projection  to  be  inserted  in  one  of  the  slots.  A  right- 
triangular  key  between  one  side  of  the  projection  and  a 
wall  of  the  slot  is  inserted  from  one  direction,  and  a  similar 
key  between  the  other  side  of  the  projection  and  the  other 
wall  of  the  slot  is  driven  in  from  the  opposite  direction. 
(See  cut.) 


filed  January  iS,   1899.     Divided  and  this  appli- 
cation filed  January  26,  1901. 

This  patent  covers  a  method  of  measuring  current  or 
energy  taken  by  a  consumer  from  a  system  of  electrical 
distribution  which  consists  in  integrating  the  load  at  two 
different  rates  during  different  hours  of  the  day,  and  re- 
cording the  ma:{imum  load  during  the  period  of  high  rate 
only. 

(171.278.  Electrically  Controlled  Switch.  Edward 
M.  Hewlett,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  December  30,  1898. 

This  device  is  a  motor-operated  switch,  comprising  a 
driving  electric  motor  operative  always  in  the  same  direc- 
tion, a  gear,  a  clutch  connecting  the  two,  means  for  dis- 
connecting them  after  a  definite  range  of  movement,  a 
two-way  circuit  controller  in  the  motor  circuit,  a  lost- 
motion  connection  between  it  and  the  gear,  and  a  control 
circuit  having  connections  with  the  two  contacts  of  the 
two-way  switch. 

671,279.  Measuring  Instrument.  Charles  S.  Jame- 
son, Swampscott,  Mass.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed   December  23,    1898. 

In  an  electric  measuring  instrument  containing  a  field 
magnet  is  mounted  an  armature  comprising  disks  which 
are  separated  from  each  other  by  a  space,  the  disks  being 
mounted  on  the  shaft  at  an  angle  to  its  plane  of  move- 
ment, and  occupying  planes  which  are  other  than  parallel 
to  each  other.     (See  cut.) 

671,282.  Electric  Meter.  Elton  J.  King,  Fort  Wayne, 
Ind.,  assignor  to  the  General  Electric  company 
of  New  York.  Application  filed  January  20, 
1900. 

In  a  meter  for  alternating  currents  a  cup-shaped  arma- 
ture is  used.  A  series  coil  is  arranged  adjacent  to  the 
cylindrical  surface  of  the  armature  on  the  outside.  Sev- 
eral relatively  adjustable  shunt  coils  are  placed  within 
the  armature.  A  retarding  magnet  is  located  in  co- 
operative relation  with  the  armature. 

(71.283.  Electric  Meter.  Elton  J.  King.  Fort  Wayne. 
Tnd.,  assignor  to  the  General  Electric  company 


Telegraph  company.  New  York,  N.  Y.     Applica- 
tion filed  December  8,  1899. 

A  number  of  circuit-operating  devices  are  provided, 
each  adapted  to  change  the  normal  condition  of  the  circuit 
for  a  different  period  of  time.  A  visual  indicator  operated 
by  the  circuit  consists  of  a  drum  having  code  indications 
thereon  corresponding  to  the  different  circuit-operating 
devices,  A  shaft  to  which  the  drum  is  secured  carries  a 
ratchet  wheel  with  a  pawl  normally  engaging  it  for  hold- 
ing the  drum  in  its  normal  position.  A  pivoted  armature 
lever  bears  the  pawl,  and  an  electromagnet  operated  by 
the  circuit  controls  the  operation  of  the  armature  lever 
for  disengaging  and  thereafter  engaging  the  ratchet  wheel, 
permitting  the  drum  to  rotate.  An  escapement  mechan- 
ism connected  to  ihe  shaft  by  a  ratchet-and-pawl  connec- 
tion times  the  movement  of  the  drum,  and  means  are 
provided  for  simultaneously  resetting  the  drum  and  for 
rewinding  the  actuator  independent  of  the  escapement 
mechanism. 

671.350.  Alarm  System.  James  H.  McCracken, 
Washington,  Ind.  Application  filed  November 
23,  1900. 

This  device  comprises  a  circuit-breaking  mat  with  a 
perforated  and  movable  insulating  slab  having  spaced 
contact  strips.  Headed  pins  mounted  loosely  in  the  per- 
forations of  the  slab  permit  of  movement  of  the  slab  with 
the  contact  strips  into  and  out  of  contact  with  the  heads  of 
the  pins.  Means  are  provided  for  holding  the  slab  yield- 
ably  with  the  contact  strips  in  contact  with  the  heads  of 
the  pins,  and  connections  are  made  between  the  pins  and 
a  circuit  to  be  broken,  the  pins  being  connected  in  series 
through  the  connections  and  the  contact  strips. 

671.403.  Wireless-telegraph  System.  Harry  Shoe- 
maker, Philadelphia,  Pa.,  assignor  of  one-half  to 
Marie  V,  Gehring,  Philadelphia,  Pa.  Applica- 
tion filed  November  26,  igoo. 

The  transmitting  apparatus  comprises  a  signaling  cir- 
cuit embracing  the  primary  of  an  induction  coil.  An 
oscillator  is  provided  with  an  aerial  and  a  grounded  con- 
ductor in  the  secondary  of  the  coil,  the  aerial  conductor 
comprising  a  series  of  parallel  conductor  plates  and  a 
conductor  rod  supporting  them, 

671.404.  Electric  Block-signal  System  for  Railways. 
Harry  Shoemaker.  Philadelphia,  Pa.,  assignor  of 


671  235. 

671,249.  Rectifier.  Elihu  Thomson.  Swampscott. 
Mass..  assignor  to  the  General  Electric  company 
of  New  York.     Application  filed  January  9.  1900. 

A  rectifying  commutator  is  connected  to  ihe  S'-cnndary 
of  a  transformer,  with  a  polyphase  motor  for  diiving  the 
commutator.  Connections  are  made  between  the  primary 
supply  circuit  for  the  transformer  and  the  conductors 
corresponding  to  one  phase  of  the  supply  circuit  for  the 
motor.  Connections  are  also  made  between  conductors 
corresponding  to  another  phase  of  the  motor  supply  cir- 
cuit and  the  secondary  circuit  of  the  transformer.  (See 
cut.) 

671,259.  System  of  Motor  Control.  Charles  E. 
Barry,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Applica- 
tion filed  January  29,   1900, 

Several  electromanneiic  devices  are  connecied  to  a 
controlling  system  comprising  a  number  of  conductors 
less  than  the  number  of  devices.  The  conductors  are 
connected  in  various  combinations  to  a  source  of  power 
to  successively  operate  the  electromagnetic  devices. 

671,265.  Electric  Recording  Instrument.  Frank  P. 
Cox,  Lynn,  Mass.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  filed 
July  9,  1900. 

A  shaft  or  other  rotalable  body  is  resiliently  connected 
to  an  electrodynamometer.  A  motor  and  a  magnetic  drag 
device  are  in  operative  relation  between  the  motor  and 
the  shaft. 

671.271.  Electric  Fuse.  William  L.  R.  Emmet, 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  January  27,   1900. 

An  insulating  support  is  provided  on  its  under  side  wilh 
a  recess,  and  a  barrier  extends  from  one  wall  to  the  other 
of  the  recess.  Guides  are  provided  in  the  walls  for  the 
barrier,  and  an  insulating  tube  is  mounted  on  the  barrier, 
containing  a  fuse  wire.  Contacts  connect  with  the  fuse 
terminals  on  the  tube,  and  spring  clips  are  connected  with 
the  fixed  circuit  terminals,  to  engage  the  tube  and  connect 
the  fuse  in  circuit. 

671.272.  Electric  Metering  System.  Walter  C.  Fish, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Jan- 
uary  18,   1899. 

A  two-rate  meter  and  a  maximum  instrument  are  con- 
nected to  the  same  circuit,  together  with  means  whereby 
the  normal  operation  of  the  two-rate  device  cuts  oat  the 
maximum  instrument  during  the  period  of  low  rate, 

671.273.  Metering  Electric  Energy.  Walter  C.  Fish, 
Lynn,  Mass..  assignor  to  the  General  Electric 
company    of    New    York.     Original   application 
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of  New  York.  Application  filed  January  31, 
1 901. 

In  an  electric  meter  for  alternating  currf  nts,  means  are 
provided  for  producing  a  series  field  and  a  shunt  field 
displaced  by  substantially  90  degrees  from  it,  on  non- 
inductive  load,  at  a  specified  frequency.  An  armature  is 
acted  upon  by  the  fields.  Auxiliary  means  are  provided 
for  modifying  the  phase  of  the  shunt  field  when  the  meter 
is  supplied  with  currents  of  a  different  frequency.  (See 
cut  ) 

2S9.  Controlling  Rotary  Converters.  Samuel 
VV.  Mauger,  Schenectady.  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication filed  January  16,  igoi. 

The  system  of  distribution  comprises  rotary  converters 
driven  by  alternating  current,  independent  circuits  sup- 
plied thereby,  a  three-wire  interconnecting  circuit, 
switches  for  connecting  the  several  machines  between  a 
pair  of  wires  on  either  side  of  the  circuit,  and  a  variable 
starting  resistance  between  the  pair  of  outside  wires. 

671,311.  Telephone  Call  Box.  Ward  Decker,  Owego, 
N.   Y.     Application  filed  April   20,    1898. 

A  metallic  spring  attached  to  one  of  the  leaves  of  the 
lid  hinge  of  the  box  is  arranged  to  strike  against  the 
revoluble  contact  of  the  magneto-generator  armature. 
The  box  containing  the  generator  and  other  electrical  ap- 

Earatus  is  in  part  attached  to  the  lid  and  in  part  to  the 
ody  of  the  bos.  Electric  connection  between  the  two 
parts  of  the  apparatus  is  made  by  the  hinges,  and  the 
generator  is  directly  connected  to  the  hinge  without  inter- 
mediate connections. 

671,3.34.  Construction  of  Morse's  Registering  Tele- 
graphic Instruments,  Eugene  Ducretet,  Paris, 
France.     Application  filed  July  29,  1898. 

An  adjustable  resilient  blade  is  engaged  b;^  a  depending 
arm  on  the  indicating  lever  to  acton  an  auxiliary  electro- 
magnet. Means  are  provided  on  the  armature  of  the 
auxiliary  electromagnet  for  engaging  and  stopping  tbe 
clockwork  of  the  apparatus  as  the  armature  is  attracted. 

671,3.38.  Conductor  and  Contact  for  Electrical  Glow 
Lamps.  Julian  A.  Halford,  Bayswater,  Eng- 
land, assignor  to  the  Electric  Lighting  Boards, 
Limited.  Pall  Mall.  London  County,  England. 
Application   filed    September    10,    1900. 

A  pair  of  insulated  bundles  of  conducting  wires  are 
mounted  in  a  flexible  support  with  a  non-conducting  pen- 
etrable covering  for  the  bundles.  A  pair  of  spikes  carried 
by  a  lamp  penetrate  the  covering  and  bundles  of  conduct- 
ing wires. 

6/1,349-  Electric  Signaling  Apparatus.  William  H. 
McClure  and  Dennis  E.  Healy,  Worcester, 
Mass.»  assignors   to   the    Gamewell    Fire   Alarm 


one-half   to    Gustave    P.    Gehring,    Philadelphia, 
Pa.     Application  filed  November  26,  1900, 

The  track  is  divided  into  sections.  Relays  of  difEeren 
strengths  bridge  the  rails  of  adjacent  track  sections,  and 
are  provided  with  an  armature  common  to  both  relays. 
Electromagnets  control  the  track  signals,  the  circuits 
for  the  electromagnets  being  controlled  by  the  respective 
relays. 

671.405.  Telegraph.  Harry  Shoemaker.  Philadel- 
phia. Pa.,  assignor  of  one-half  to  Gustave  P. 
Gehring,  Philadelphia,  Pa.  Application  filed 
January  12,  1901. 

This  invention  comprises  a  type-writing  telegraph,  com- 
prising a  shaft  carrying  a  cylinder  and  a  commutator  pro- 
vided with  teeth  as  conductors,  and  with  insulators 
between  the  teeth  upon  the  periphery.  Key  bars  are 
adapted  to  engage  the  cylinder  one  at  a  time  to  stop  tbe 
shaft.  An  electric  circuit  connected  with  the  commutator 
contains  an  electromagnet  which  operates  a  type  wheel 
simultaneously  with  the  commutator.  The  printing 
mechanism  is  operated  by  an  electrical  circuit,  and  the 
spacing  mechanism  by  a  different  circuit  but  with  the 
same  batteries. 

671.406.  Wireless  Telegraphy.  Harry  Shoemaker, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Marie 
V.  Gehring,  Philadelphia,  Pa.  Application  filed 
January  17,  igoi. 

In  a  transmitter  of  ether  waves  the  current  source  has 
an  earthed  and  an  aerial  conductor  with  an  emitter  be- 
tween the  conductors  comprising  sparking  terminals,  a 
casing  therefor  containing  a  gas  under  pressure,  and 
means  to  control  the  current  source. 

671.407.  Wireless  Telegraphy.  Harry  Shoemaker, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Marie 
V.  Gehring,  Philadelphia,  Pa.  Application  filed 
January  22,  1901. 

In  a  system  of  ether  wave  telegraphy,  the  receiving  ap- 
paratus comprises  a  receiving  circuit  including  a  coherer, 
a  main  circuit  in  parallel  with  the  coherer,  a  relay  circuit 
controlled  by  the  main  circuit,  a  signaling  relay  therein, 
and  means  controlled  by  the  re'ay  circuit  to  render  the 
signaling  relay  active  between  the  impulses  impressed  on 
the  relay  circuit. 

671,426.  Electromagnetic  Brake.  Paul  F.  L.  R. 
PL  K,  Voigt  and  Wilhelm  C,  Kusterer.  Ilmenau, 
Germany.     Application  filed  October  12,  1899. 

A  plate  carrying  a  catch  is  adapted  to  be  attracted  by  an 
electromagnet.  A  ratchet  wheel  engages  with  the  catch 
and  is  thereby  revolved,  step  by  step.  A  connection  is 
provided  between  a  ratchet  bar  and  the  ratchet  wheel 
whereby  the  ratchet  bar  will  be  raised  at  each  upward 
movement  of  the  plate.  A  connection  is  also  made  be- 
tween brake  blocks  and  the  ratchet  bar  whereby  the 
blocks  will  be  operated  to  brake  the  wheels  when  the 
ratchet  bar  is  raised. 
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The  Institute  Conversazione. 

In  the  dictionary  a  conversazione  is  defined  as  an 
assembly  for  conversation,  "particularly  on  literary 
or  scientific  subjects."  But  the  gathering  at  Colum- 
bia University,  New  York,  on  the  evening  of  April 
12th  was  that  and  more,  being  also  an  exhibition 
of  one  evening's  duration  of  the  latest  advances 
in  the  science  and  art  of  electricity.  It  was  held 
by  the  American  Institute  of  Electrical  Engineers, 
with  the  co-operation  of  the  university  authorities, 
and  was  a  brilliant  success.  The  effort  to  present 
electrical  features  of  real  novelty  was  satisfactorily 
carried  out,  and  the  attendance  was  worthy  of  the 
exhibits  and  demonstrations,  including  such  men 
as  Edison.  Tesia,  Elihu  Thomson,  Sprague,  Bell  and 
Pupin.  The  affair  was  held  in  the  Engineering 
building  and  Havemeyer  Hall,  the  latter  being  de- 
voted exclusively  to  Tesla's  demonstrations.  In  all 
there  were  32  special  exhibits.  A  collation  was 
served  on  the  third  floor  of  the  Engineering  build- 
ing. The  committee  of  ar- 
rangements consisted  of  W. 
S.  Barstow.  chairman,  and 
T:dward  Caldwell.  W.  J. 
Hammer.  R.  T.  E.  Lozier. 
F.  B.  Crocker,  T.  C.  ilartin, 
C.  W.  Rice  and  George  F. 
Sever.  The  reception  com- 
mittee embraced  a  long  list 
of  well-known  names,  with 
Carl  Hering  as  chairman 
and  R.  W.  Pope  as  secre- 
tary. Following  are  brief 
accounts  of  exhibits . 
Pupix's     Imprgxtimext     in 

LOXG-DIST.\XC£  TeL- 
EPHOX\. 

Professor  AI.  I.  Pupin  of 
Columbia  Universit}'  was  in 
attendance  and  explained  to 
visitors  the  original  appa- 
ratus used  in  developing  his 
recent  invention  for  the  im- 
provement of  long-distance 
land  and  ocean  telephony, 
consisting  in  the  location  of 
inductance  coils  in  the  line 
at  distances  which  are  defi- 
nite small  fractions  of  a 
current-wave  length.  This 
apparatus  was  shown  in  the 
basement  of  the  Engineer- 
ing building. 

TESL.i'S   EXPERIMEXIS. 

In  Havemeyer  Hall,  Nik- 
ola Tesla  performed  start- 
ling and  suggestive  experi- 
ments with  his  oscillator 
— experiments  remarkable  to 
see,  yet  impossible  ade- 
quately to  describe.  An  in- 
teresting feature  of  the 
Tesla  demonstration  was 
the    high    tributepaid 

Tesla  by  Edison's  presence  at  his  demonstration, 
for  Mr.  Edison's  reluctance  to  attend  functions  of 
all  sorts  is  well  known.  The  entrance  of  Edison 
was  the  signal  for  tremendous  cheering  on  the  part 
of  those  present,  and  Tesla's  smiling  and  evident 
appreciation  of  the  high  compliment  paid  him  by 
the  older  inventor  was  by  no  means  the  least  inter- 
esting  feature  of  the   evening. 

As  is  often  the  case  where  highly  scientific  demon- 
strations of  an  impromptu  nature  are  essayed,  and 
with  a  short  time  for  preparation  or  test  of  appa- 
ratus after  transportation,  Mr.  Tesla  had  to  suffer 
his  disappointments.  In  the  midst  of  his  most  re- 
markable experiments,  and  at  a  point  where  he  had 
hoped  forcibly  to  illustrate  certain  remarkable  phe- 
nomena relative  to  the  transmission  of  energy  with- 
out wires,  w-ell  known  to  himself,  but  it  is  safe  to  say, 
new  to  the  majority  of  those  present,  the  transformer 
on  the  cit3-  electric-lighting  system,  that  had  been 
tapped  or  temporarily  installed  by  the  college  au- 
thorities to  furnish  Mr.  Tesla  his  main  supply  of 
current  gave  out.  The  manly  and  patient  manner 
in  which  Mr.  Tesla  endured  what  must  have  been 
a  most  trying  ordeal  won  him  the  sympathy  of  every 
practical  scientific  man  present.  The  fact,  too,  that 
he  had  worked  throughout  the  entire  preceding  night 
and  had  brought  to  Havemeyer  Hall  an  astonisTiing 
amount  of  heavy  yet  delicate  and  intricate  apparatus, 
earned  him  the  thanks  of  everyone  present  for  his  ef- 
fort, as  he  smilingly  put  it.  "not  to  instruct,  but  to 


highly  interesting  character.  Edison's  entrance  and 
later  that  of  Tesla  were  greeted  with  cheers  bj'  the 
Columbia  students.  Tesla  explained  that  he  was  going 
to  use  an  electric  oscillator  to  produce  wave  vibra- 
tions which  were  to  be  discharged  in  various  parts 
of  the  room  by  means  of  a  large  transmitting  cable. 
The  brilliancy  of  the  electric  light  from  a  large  coil 
was  made  to  decrease  and  diminish  by  Tesla  rubbing 
his  hands  along  the  sides  of  the  coil. 

Geissler  tubes  were  made  fluorescent,  and  a  beau- 
tiful effect  was  produced  by  waving  vacuum  tubes 
charged  with  the  electric  current. 

Tlie  later  experiments  partook  of  the  nature  of 
the  results  obtained  by  induction  currents.  A  glass 
moon  was  lighted  from  a  huge  wire  coil,  the  current 
passing  through  the  air  as  in  wireless  telegraphy. 
Tinfoil  was  heated  from  the  center  of  the  coil.  When 
the  coil  was  short-circuited,  the  foil  heated  so 
quickly  that  the  demonstrator  dropped  it  with 
smothered  exclamations.  By  far  the  most  spectac- 
ular performance  was  the  last.  A  huge,  flat  coil,  10 
feet  high,  was  constructed  in  the  front  of  the  room 
and    the   current    turned    on    in    full    force.     Sparks 
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leaped  six  feet  in  all  directions  from  the  end  of  the 
wire,  and  the  heat  was  so  intense  that  the  insulation 
began  to  burn.  The  audience  felt  uncomfortable  and 
Tesla  smothered  the  flames,  remarking  that  "It's 
just  nothing." 

Palmer  and  Mills'  Picture  Telegraph. 
H.  R.  Palmer's  and  Thomas  Mills'  "facsimile  pic- 
ture telegraph"  was  one  of  the  exhibits.  This  in- 
strument is  worked  on  a  system  whereby  half-tone 
pictures,  sketches,  handwriting  and  the  like  can  be 
transmitted  over  long  distances  by  employing  ordi- 
nary electrical  circuits. 

An  attempt  was  made  to  send  and  receive  pictures 
to  and  from  Chicago,  the  instrument  on  exhibition 
having  been  connected  with  long-distance  telephone 
wires,  but  the  experiment  failed  this  time,  although 
the  efficacy  of  the  appliance  has  previously  been 
demonstrated  over  long  distances.  The  explanation 
for  the  failure  was  that  the  induction  in  the  under- 
ground cables  in  New  York  caused  the  trouble. 

It  is  not  claimed  that  this  apparatus  is  entirely 
perfected  for  commercial  use  nor  that  it  involves 
any  new  principle  in  picture  transmission,  the  idea 
being  to  utilize  synchronously  revolving  cylinders, 
the  one  at  the  transmitting  end  having  the  picture 
on  a  prepared  zinc  plate  treated  with  an  insulating 
comoound  tc  break  the  circuit  of  a  metallic  stylus 
in  contact  with  it.     At  the  receiving  end  is  a  dupli- 

iw.,..  »^  ..^  o..i.....e,.j    p... —  —  -— , cate   machine,   in   which,   however,   a  pen  takes  the 

amuse."  Fortunately  for  Mr.  Tesla.  however,  he  was  place  of  the  st>-lus  and  produces,  on  a  sheet  of  paper 
enabled  to  make  an  exhibition  of  high-frequency  in-  on  the  receiving  cylinder,  the  outlines  or  dots  trans- 
duction effects  and  of  high-tension  discharges  of  a      mitted  by  the  electrical  impulses  of  the  transmitting 


cylinder.  Automatic  synchronizing  apparatus  is  pro- 
vided. In  the  experiment  arranged  for  the  Insti- 
tute Mr.  Palmer  was  at  the  New  York  end  and 
Mr.  Mills  in  Chicago.  The  accompanying  picture 
(Fig.  i)  shows  the  instrument  set  up  in  a  room  at 
the  Quadrangle  Club  of  the  University  of  Chicago 
and  was  taken  on  the  evening  of  April  12th,  at 
the  time  of  the  test.  Mr.  Mills,  one  of  the  in- 
ventors, is  in  the  chair  in  the  foreground,  with  an 
assistant  at  his  left.  The  machines  will  be  exhibited 
at  the  Pan-American  Exposition  by  the  Interna- 
tional Electrograph  company  of  Cleveland,  of  which 
Mr.  Palmer  is  president. 

Poulsen's  Telephoncgr-aph. 
Poulsen's  telephonograph  was  exhibited  by  Lemvig 
Fog  and  Emil  S.  Hagemann  of  Copenhagen,  Den- 
mark, and  Mr.  William  A.  Rosenbaum  of  New  York. 
This  e.xhibition  attracted  the  enthusiastic  attention 
of  all  who  saw  it,  and  none  was  louder  in  praise 
than  Mr.  Edison,  who  gave  great  credit  to  the  in- 
■\'entor  for  his  work.  The  apparatus,  as  exhibited, 
consists  of  a  brass  drum.  11  by  five  inches,  upon 
which  is  wound  piano  wire. 
Resting  upon  the  wire  is 
a  tiny  electromagnet,  which 
is  connected  to  a  carbon 
telephone  transmitter,  two 
cells  of  battery  and  pref- 
erably an  induction  coil. 
When  the  transmitter  is 
spoken  into,  it  acts  as  a 
tag  on  the  battery,  causing 
currents  of  varying 
strength,  in  proportion  to 
the  strength  of  the  sound 
waves,  to  pass  through  the 
electromagnet.  The  cur- 
rent causes  the  magnet 
transversely  to  magnetize 
the  steel  wire  as  the  drum 
revolves,  and  the  magnetic 
lines  of  force  are  perma- 
nently recorded  therein. 
After  the  steel  spiral  is 
filled — which  operation 
takes  about  39  seconds,  and 
permits  the  recording  of 
100  to  120  words — the  tiny 
magnet  is  placed  in  its 
original  position  and  con- 
nected with  a  Bell  receiving 
telephone.  The  cylinder  is 
again  revolved,  and  as  the 
magnetized  steel  wire 
passes  before  the  poles  of 
the  electromagnet  it  forms 
a  species  of  magneto-elec- 
tric generator,  giving  out 
currents  of  electricity  of  a 
strength  and  direction  cor- 
responding to  the  magneti- 
zation of  the  steel  wire, 
which  correspondingly  af- 
fect a  Bell  telephone  held 
to  the  ear  and  reproduce 
the  sounds  and  words  orig- 
inally spoken  with  absolute 
fidelity.  In  addition,  there 
was  shown  the  band  form 
of  telephonograph  and  a  dictation  machine  for  office 
use.  The  band  form  gives  the  machine  a  practical 
value,  as  it  makes  it  possible  to  extend  the  dictation 
almost  indefinitely.  The  record  is  wiped  out  at  the 
will  of  the  operator,  or  retained  permanently.  There 
is  no  waste  of  material.  The  telephonograph  is  not  yet 
considered  perfect  by  its  inventor,  who  is  constantly 
at  work  upon  it.  The  reproduction  is  similar  to  the 
sound  of  the  telephone,  the  buzzing  of  the  phono- 
graph being  obviated. 

Hewitt's  Mercury-vapor  Lamp. 

One  of  the  most  remarkable  exhibits,  due  largely 
to  its  importJUice  as  bearing  upon  the  future  of  the  in- 
candescent ellctric  light  was  that  of  Mr.  Peter  Cooper 
Hewitt.  With  a  knowledge  of  the  present  efliciency 
of  ordinary  types  of  arc  and  incandescent  lamps 
and  also  that  of  such  lamps  as  the  Nernst,  Mr. 
Hewitt's  record  with  his  mercury-vapor  lamp,  op- 
erating at  74  volts  with  three  amperes,  consuming 
a  total  of  222  watts  and  giving  700  candlepower, 
or,  in  other  words,  giving  light  at  the  rate  of  0.32 
watt  per  candle,  measured  horizontally  at  right  an- 
gles to  the  tube — such  a  result  as  this  means  some- 
thing to  the  electric-lamp  industry.  Mr.  Hewitt  was 
naturally  very  solicitous  that  those  present  should 
use  the  ammeters  and  voltmeters  for  themselves,  and 
many  verified  the  tests.  This  mercury-vapor  lamp 
operates  on  ordinary  115-volt,  constant-potential 
circuits  and  gives  a  most  peculiar  light,  which  will 
doubtless  subject  it  to  some  criticism.  In  this  lamp, 
it  was  explained,  a  gas  is  used  as  the  illuminating 
medium,   instead  of  a  filament  or  a  carbon   pencil. 
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as  in  other  electric  lamps.  Mr.  Hewitt's  gas  is 
mercury  vapor.  The  lights  are  long  and  cyl- 
indrical in  shape.  At  the  bottom  of  each  lamp 
is  some  mercury,  from  which,  when  the  current 
of  electricity  has  been  run  through  it,  there  issues 
the  vapor  referred  to.  The  current  is  transmitted 
to  the  mercury  direct.  The  most  peculiar  colored 
light  is  emitted  from  tlie  tubes.  It  is  iialf  purple, 
half  green.  This,  according  to  the  explanation  of  the 
exhibitor,  is  a  disadvantage,  but  it  can  be  obviated 
by  the  use  of  counteractmg  colored  shades.  The 
reason  the  crowd  seemed  to  be  especially  interested 
in  the  long  tubes  was  the  fact  that  everybody  who 
came  into  the  room  had  his  or  her  features  so  dis- 
torted that  the  skin  of  the  face  appeared  to  be 
covered  all  over  with  ghastly,  violet-colored  erup- 
tions- The  lips  that  came  under  the  light  seemed 
purplish  gray,  the  pupils  of  the  eye  lost  their  nat- 
ural hue,  whatever  it  had  been,  and  assumed  a  green- 
ish tinge. 

Ryan  and  Phelon's  Radiographing  of  Altebnat 

ING-CUREENT    WaVES. 

Professor  Harris  J.  Ryan  of  Cornell  University 
and  Professor  J.  O.  Phelon  exhibited  a  most  valu- 
able application  of  a  Braun  tube  in  radiographing 
of  alternating-current  waves.  This  is  a  method  for 
securing  stationary  and  continuous  diagrams  or 
cards  of  alternating-current  values,  which  are  con- 
veniently recorded  by  means  of  a  simple  form  of 
pantagraph,  that  is  run  over  the  luminous  diagram 
and    operates   a   lead-pencil. 

Hutchison's  Akouphone. 

M.  R.  Hutchison  exhibited  two  instruments  known 
as  the  akouphone  and  akoulalion,  and  which  are  in- 
tended to  make  the  deaf  hear.  W.  H.  Van  Tassel 
of  the  New  York  Institute  for  the  Deaf  and  Dumb 
brought  eight  of  the  deafest  boys  in  the  institution 
for  experiinental  purposes.  One  lad  was  born  deaf, 
dumb  and  blind.  He  was  led  to  the  apparatus  and 
the  earpieces   fixed   over   his  head. 

The  operator  spoke  into  the  akouphone,  which  is 
described  as  a   microtelephonic  instrument,   so  con- 
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structed  as  to  reproduce  and  largely  intensify  sounds 
and  still  preserve  their  quality.  The  boy  jumped 
when  words  were  spoken,  showing  the  novelty  of 
all  sound  to  him.  When  the  word  "hello"  was  re- 
peated many  times  he  made  an  effort  to  repeat  the 
sound,  with  only  partial  success.  A  phonograph 
was  attached  to  the  receiver  and  band  music  was 
played.  A  faint  smile  appeared  on  the  boy's  face 
and  he  spelled  out  the  word  music  with  his  fingers 
to  his  preceptor.  He  began  to  keep  time  with  his 
hands  and  his  face  was  soon  wreathed  with  smiles. 
He  resisted  when  the  cap  was  removed  from  his  head. 
Mr.  Van  Tassel  said  experiments  with  the  akou- 
phone on  another  inmate  of  the  asylum  had  resulted 
in    great    success. 

Elihu  Thomson's  Apparatus. 

Professor  Thomson  showed  a  dynamo  static  ma- 
chine, containing  a  small  direct-current  motor,  the 
windings  of  which  are  tapped  and  connected  to  two 
rings,  giving  a  primary  alternating  current  for  the 
operation  of  a  step-up  transformer,  which  gives  a 
secondary  current  of  about  20,000  volts,  being  capa- 
ble, however,  of  regulation  through  a  wide  range. 
The  tops  of  the  alternating-current  waves  of  high 
potential  obtained  from  this  secondary  transformer 
are  used  to  charge  a  number  of  glass-plate  condensers 
in  parallel.  The  rotating  frame  synchronously  driven 
with  the  motor  makes  the  connection  to  the  con- 
densers periodically  and  in  synchronism  with  the 
alternating  current.  The  connection  by  the  rotating 
frame  is  alternately  in  parallel  and  in  series,  con- 
denser plates  being  charged  to  15,000  volts  and 
with  10  in  parallel,  giving  150,000  volts  when  con- 
nected in  series.  The  machine  therefore  furnishes 
from  low-pressure  direct  current,  high-potential  dis- 
charges of  definite  polarity  at  the  discharged  termi- 
nals. 

A  new  rotary  electrical  apparatus,  consisting 
of  an  iron  sphere  heavily  electroplated  with  copper 
and  mounted  so  that  it  may  revolve  on  any  axis  or 
in  any  plane,  was  also  exhibited  by  Professor  Thom- 
son. Surrounding  this  sphere  are  three  coils  in 
planes,  at  right  angles  to  each  other.  By  suitably 
energizing  these  coils   with  polyphase   current,   the 


sphere  may  be  made  to  revolve  on  any  axis  or  in 
any  direction,  or  it  may  be  said  to  illustrate  a  three- 
dimension  polyphase  system.  This  apparatus  illus- 
trates the  principles  of  the  gyroscope  and  Bohnen- 
herger  sphere. 

A  third  device  was  an  illuminated  disk  mounted 
on  a  shaft  free  to  rotate  and  having  applied  to  it 
in  special  ways  alternating-current  magnetic  fields, 
the  rotations  of  the  disk  involving  interesting  para- 
doxes. 

Andrews'    Spark   Experiments. 

The  following  experiments  were  made  by  Mr. 
W.  S.  Andrews  to  determine  some  features  of  a 
high-frequency  spark,  the  apparatus  being  energized 
from  an  alternating-current  lighting  circuit  of  iiS 
volts  and  58  cycles.     For  convenience  of  observation. 
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the  Spark  was  passed  through  a  glass  tube  having  a 
bore  of  about  0.25  millimeter.  The  current  was  con- 
ducted into  the  tube  by  wires  inserted  in  the  ends, 
leaving  an  air  gap  about  five  inches  long  Inside  the 
tube,  the  ends  of  which  were  not  sealed.  The  tube  was 
revolved  while  illumined  by  the  discharge,  the  optical 
effect  being  a  circle  of  bright  radial  lines.  Under 
these  conditions,  the  number  of  primary  radii  is  ob- 
viously determined  by  the  ratio  between  the  alterna- 
tions and  the  speed  of  rotation,  but  the  characteris- 
tics of  the  primary  radii  may  be  changed  by  manip- 
ulation  of  the   apparatus. 

Referring  to  the  theoretical  diagram  of  high-fre- 
quency apparatus  shown  in  Fig.  2,  when  the  spark 
gap  is  set  at  a  certain  length  and  the  potential  of 
the  transformers  adjusted,  so  that  the  condenser 
discharge  will  only  just  arc  across  it,  the  radii  will 
appear  as  single  lines,  indicating  that  the  condenser 
discharges  only  once  during  a  half  wave.  See  (A), 
Fig.  3.  If  the  primary  potential  is  now  increased,  or 
if  the  spark  gap  is  shortened,  the  single  radii  will 
be  seen  to  open  out  like  a  fan  Into  two  or  more  lines. 
thus  indicating  a  corresponding  number  of  condenser 
discharges  during  each  half  wave.     See  (B),  Fig.  3. 

To  obtain  permanent  records  of  the  different  ef- 
fects, photographs  were  taken.  Fig.  4  shows  a  snap 
exposure  of  the  high-frequency  sparks  during  two 
half  waves.  Fig.  5  shows  a  star  produced  when  the 
tube  was  revolved  at  430  revolutions  per  minute. 
During  each  half  revolution  eight  compound  radii 
were  formed  in  each  half  of  the  circle,  corresponding 
to  eight  half  waves  In  a  58-cycIe  current. 

"It  would  be  difficult,  if  not  impossible,"  says  Mr. 
Andrews,  "to  record  any  purely  high-frequency  os- 
cillations by  the  present  method,  as  a  sufficiently 
high  speed  of  rotation  could  not  be  attained.  The 
results  described,  however,  appear  to  present  a 
clear  proof  that  each  half  wave  may  be  the  source 
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of  a  number  of  groups  of  high-frequency  oscillations. 
It  therefore  follows  that  an  arc  across  a  high- 
potential  circuit  containing  inductance  and  capacity 
ruptures  Itself  instantly,  so  that,  if  the  voltage  is 
high  enough,  it  can  occur  repeatedly  during  each 
half  wave." 

Nernst  Lamps. 

Mr.  William  J.  Hammer  exhibited  European 
"Nernst"  and  other  electric  lamps.  These  lamps 
were  shown  in  operation  during  the  evening.  Mr. 
Hammer  also  showed  his  personal  collection  of 
photographs  from  Hiram  Maxim  of  his  flying  ma- 
chine and  also  of  his  own  trip  in  a  balloon  from 


Paris,  while  he  was,  some  years  ago,  Mr.  Edison's 
representative  at  the   Paris  Exposition. 

Storage  Batteries. 

Mr.  Herbert  Lloyd  exhibited  Chloride  accumulat- 
ors.    Cells  of  a  special   form,  designed  for  traction  ' 
purposes,  as  used  on  the  Thirty-fourth  street  cross- 
town  line,  New  York  city,  were  shown ;  also  oxide 
cells    for    vehicle   purposes   and    specimen   plates. 

Frank  Perret,  J.  A.  Barrett  and  W.  H.  Meadow- 
croft  exhibited  a  storage  battery  made  on  a  unit 
system,  whereby  cells  of  different  sizes  are  built 
up  of  universal  units  of  definite  capacity.  Purely 
Plante  formation  is  used.  No  oxidizing  agents  are 
employed  and  nothing  but  pure  lead,  sulphuric  acid 
and  water  are  made  use  of  for  the  process  of  con- 
struction. 

Mr.  A.  S.  Hubbard  showed  the  Gould  storage  bat- 
tery as  follows:  (i)  Positive  and  negative  plates, 
having  a  small  amount  of  active  material,  which 
have  gone  through  a  series  of  charges  and  discharges 
at  half-hour  and  twenty-minute  rates ;  (2)  an  auto- 
mobile battery  cell  with  a  "spinning,"  giving  450 
square  inches  of  surface  per  pound  of  lead ;  (3)  a 
positive  and  negative  plate  of  automobile  type  of 
cell ;  (4)  an  unformed  plate  with  delicate  "spinning." 
giving  144  square  inches  per  cubic  inch  of  lead.  The 
feature  of  the  battery  is  the  increase  of  superficial 
area  of  the  plate  obtained  by  spinning  or  grooving 
with  rotary  knives,  which  force  the  lead  up  between 
them,  forming  ribs  and  grooves  of  any  desired 
dimensions.  Each  rib  Is  made  independent  by  tying 
the  ends  with  the  main  cross-bars,  and  not  depend- 
ing on  any  center  conductor  or  support,  thus  giving 
a  low  Internal  resistance. 

Mr.  Elmer  A.  Sperry  displayed  types  of  storage 
battery  for  automobile  work,  with  diagrams  of  dis- 
charge curves. 

Clarke  Synchronism  and  Phase  Indicator. 

A  synchronism  and  phase  Indicator  for  indicating 
when  two  alternating-current  machines  are  in  syn- 
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chronism  and  the  phase  relations  of  their  electro- 
motive forces  was  the  exhibit  of  Mr.  Charles  L. 
Clarke.  It  is  also  applicable  for  showing  the  lag  of 
a  current  behind  the  electromotive  force,  either  in 
the  same  or  another  circuit,  provided  they  have  equal 
frequencies,  and  also  for  showing  the  phase  re- 
lations of  currents  of  the  same  frequency.  The  in- 
strument, as  exhibited,  which  is  intended  for  use 
in  lighting  and  power  stations,  consists  of  two 
synchronous  alternating-current  motors,  which  re- 
spectively drive  two  stroboscopic  disks,  the  strobo- 
scopic  image  formed  opposite  a  scale  indicating  when 
the  generators  respectively  supplying  current  to  the 
motors  are  in  synchronism,  or  nearly  so,  and,  in 
the  latter  case,  which  of  the  generators  is  running  at 
the  greater  polar  speed.  When  the  generators  are 
in  synchronism,  the  stroboscopic  image  is  stationary, 
and  its  position  relative  to  the  scale  Indicates  the 
degree  to  which  the  electromotive  force  of  one  gen- 
erator leads  or  lags  behind  the  electromotive  force 
of  the  other. 

Miscellaneous  Exhibits. 

Mr.  Otto  T.  Louis  showed  an  electric  furnace 
consisting  of  several  terracotta  cylinders,  about  two 
inches  in  diameter  and  one-half  inch  thick,  around 
which  is  wound  platinum  wire  of  22  B.  &  S.  gauge. 
The  wire  is  put  on  in  four  circuits,  so  that,  as  the 
resistance  increases  with  the  heat,  the  circuits  may 
be  thrown  from  series  to  parallel.  The  cylinders 
have  longitudinal  and  vertical  motions,  and  are  held 
in  position  by  clamps.  Mr.  Louis  also  had  an  ohm- 
meter  for  making  direct  measurements  from  10.000 
to  10,000,000  ohms  and  a  S5-centimeter  Wimshurst 
influence  machine. 

Other   exhibits   may   be   mentioned   as    follows : 

Mr.  E.  V.  Baillard. — Faradmeter  and  bridge  for 
measuring  low  resistances. 

Professor  George  F.  Barker  and  Professor  Arthur 
W,  Goodspeed. — Radiographs. 

Mr.  A.  F.  Clift. — Telpherage  system  for  the  trans- 
portation of  freight  in  small  bulk,  express  matter, 
mail,  etc.,  by  means  of  an  electric  motor  traveling 
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upon  an  overhead  cable  obtaining  current  by  rolling 
contact  with  a  lighter  wire  above. 

Dr.  Francis  B.  Crocker. — Magnetic  liquids,  with 
apparatus  in  operation  for  showing  the  magnetic 
properties  of  liquids  and  for  measuring  their  per- 
meability. 

Mr.  H.  P.  Davis. — Two  switchboard  panels,  show- 
ing principally  a  phase-shifting  transformer,  a  power- 
factor  indicator,  a  synchronizer,  an  alternation  meter 
and  various  new  indicating  and  integrating  instru- 
ments. 

Professor  W.  S.  Franklin. — Magnesia  arc  lamp 
(an  electrol>'tic  lamp  on  the  Nernst  principle,  op- 
erating  on    1. 000  volts). 

Dr.  William  E.  Geyer. — Incandescent-lamp  ex- 
periments. (Experiments  employing  incandescent 
lamps  on  circuits  containing  self-induction  and  ca- 
pacity). 

Mr.  Caryl  D.  Haskins. — Power-factor  indicator, 
showing  relation  between  real  and  apparent  energy 
in  an  alternating-current  circuit,  and  single-coil 
astatic  instruments,  which,  instead  of  using  four 
coils,  employ  only  one. 

Professor  Frank  A.  Laws. — Radiographs  of  al- 
ternating-current wave  forms  and  oscillatory  dis- 
charges, made  by  the  use  of  cathode-ray  tubes  of  the 
Braun  pattern. 

Colonel  Samuel  Reber,  U.  S.  A. — Wireless  teleg- 
raphy in  operation,  employing  methods  and  im- 
provements as  worked  out  for  the  use  of  the  United 
States  government;  also  field  telephone  and  tele- 
graph kit  used  in  the  Cuban  and  Philippine  cam- 
paigns. 

Mr.  Martin  P.  Rice. — New  X-ray  apparatus,  em- 
ploying a  modified  form  of  Wehnelt  interrupter. 

Mr.  L.  T.  Robinson. — Wave-form  indicator,  con- 
sisting of  a  small  sjmchronous  motor  in  connection 
with  suitable  commutating  devices,  and  used  for 
determining  the  wave  shapes  of  alternating  current. 

Mr.  H.  F.  Sanville. — Copper-splicing  machine, 
consisting  of  a  portable  and  self-contained  splicmg 
press,  with  independent  pump  and  flexible  hose, 
used  for  making  a  solderless  splice  in  wires  and 
cables,  forming  a  cold  weld.  This  machine  has  an 
ability  to  give  a  pressure  of  20  tons  per  square  inch 
in  the  weld. 

I\Ir.  E.  T.  Schoonmaker. — Floating  magnetic  field. 

Mr.  Fitzhugh  Townsend.  —  Alternating-current 
wave  tracer.  (In  this  device  the  contact  is  made 
during  one-half  of  the  period  in  contradistinction 
to  the  instantaneous-contact  method  ordinarily  em- 
ployed.) ^ 


Steam-boiler  Efficiency.^ 

By   Wiluam    Kent. 

In  designing  a  new  steam-boiler  plant,  the  first 
consideration  is  the  qualitj-  of  the  coal  that  is  avail- 
able. When  there  are  several  different  kinds  that 
maj^  be  used,  it  will  usually  be  found  that  the  coal 
of  the  poorest  quality  is  relatively  undervalued  in 
the  market,  and  is  therefore  the  cheapest  to  use, 
provided  the  furnaces  are  suitable  for  burning  it. 
The  size  and  kind  of  furnace  required  for  a  given 
horsepower  depend  upon  the  quality  of  coal.  The 
furnace  should  therefore  be  designed  to  suit  the  coal. 

If  the  coal  is  bituminous,  the  furnace  should  be 
designed  so  that  it  will  consume  the  smoke.  This  is 
not  difficult.  There  are  several  kinds  of  furnace 
that  will  accomplish  it.  Whether  automatic  stokers 
should  be  used  or  not  will  depend  upon  the  size 
of  the  plant.  If  the  plant  is  over  1,000  horsepower 
it  will  generally  pay  to  use  them.  In  large  plants, 
also,  it  will  pay  to  install  overhead  coal-storage  bins 
and  mechanical  appliances  for  elevating  and  storing 
the  coal,  which  is  then  fed  by  gravity  through  tubes 
into  the  hoppers  of  the  stokers. 

The  furnaces  should  be  designed  of  such  a  capac- 
ity that  they  will  burn  the  maximum  quantity  of 
coal  that  will  be  needed  to  make  the  steam  when 
the  steam  demand  is  the  greatest,  when  the  coal  is 
of  the  poorest  quality  that  is  likely  to  be  used,  and 
when  the  atmospheric  conditions  are  the  most  un- 
favorable. The  capacity  of  a  boiler  for  producing 
steam  is  limited  by  the  capacity  of  the  furnace  for 
burning  coal,  and  this  capacity  depends  upon  the 
quality  of  the  coal  and  upon  the   draft. 

Having  settled  upon  the  style  of  furnace  and  upon 
the  area  of  grate  surface  required  to  burn  the  coal, 
the  boiler  itself  is  next  to  be  considered.  The  area 
of  heating  surface  to  be  furnished  for  a  given  power 
will  depend  upon  the  degree  of  economy  which 
it  will  pay  to  secure.  In  order  to  have  a  boiler 
efficiency  of  from  70  to  7$  per  cent.,  the  furnace 
being  designed  so  as  to  effect  complete  combustion, 
it  will  be  necessary  to  provide  one  square  foot  of 
heating  surface  for  every  three  pounds  of  water  to 
be  evaporated  per  hour.  If  less  than  this  amount 
of  heating  surface  is  provided,  the  economy  will 
be  diminished.  How  much  the  economy  will  be  de- 
creased with  rates  of  driving  more  rapid  than  three 
pounds  of  water  per  hour  per  square  foot  of  heating 
surface,  is  quite  a  complex  problem.  It  may  be 
solved,  mathematically,  by  an  equation  containing 
not  less  than  five  variables.  The  most  important  of 
these  is  the  air  supply,  per  pound  of  fuel.  Next  in 
importance  are  quality  of  coal  and  thoroughness 
of  combustion,  and  design  of  gas  passages  so  as  to 
avoid  as  much  as  possible  the  short-circuiting  of 
the  gases.  Of  lesser  importance  are  the  loss  by 
radiation    and  the  pressure  of  the  steam. 

I,  Abstract  of  a  Ie'"tu'-e  delivered  April  lo.  1901.  before  the  En- 
gineering College.  University  of  Illinois.  The  lectare  was  illus- 
trated by  lantern  slides  made  chiefly  fron:  the  illostrations  in  the 
lecturer's  new  book  on  "Steam  Boiler  EcoQoniy." 
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The  amount  of  air  supply  being  the  factor  of 
greatest  importance  in  the  efficiency  of  a  boiler,  and 
it  being  impossible  for  the  fireman  to  determine  by 
the  ordinary  means  of  observation  whether  the  air 
supply  is  what  it  should  be,  it  is  highly  desirable 
that  some  means  be  provided  to  assist  in  determining 
it.  One  of  these  is  an  apparatus  for  continuous  in- 
dication of  the  amount  of  carbonic  acid  or  of  free 
oxygen  in  the  chimney  gases.  Another  is  a  record- 
ing furnace  pyrometer.  The  maximum  possible  fur- 
nace temperature  is  the  condition  upon  which  depends 
rnaximum  economy,  and  this  corresponds  with  an 
air  supply  of  about  20  pounds  of  air  per  pound  of 
carbon,  when  the  fuel  is  anthracite  or  a  high  grade 
of  bituminous,  and  a  somewhat  smaller  supply  when 
the  fuel  is  low-grade  bituminous  or  lignite. 


An  English  Direct-connected  Set. 

The  power  plants  of  the  Port  Talbot  Railway  and 
Docks  company  and  the  Darlington  corporation  in 
England  have  been  equipped  recently  with  two  di- 
rect-connected generating  sets,  which  are  of  some 
interest,  as  they  are  of  a  type  having  two  dynamos 
connected  on  each  side  of  a  compound  engine,  and 
arranged  to  run  in  series  or  in  parallel  at  460  volts 
or  230  volts,  as  desired.  The  accompanying  illustra- 
tion shows  one  of  the  outfits,  which  was  supplied  by 
the  English  engineering  firm  of  Ernest  Scott  & 
Mountain  and  was  built  at  the  Close  Works  at  New- 
castle-on-Tyne. 

This  type  of  engine  was  intended  to  meet  the  need 
for  a  compact  and  at  the  same  time  an  economical 
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access  can  be  had  to  the  armature  at  any  time.  The 
magnet  windings  are  arranged  on  removable  bob- 
bins, which  can  easily  be  replaced,  if  they  should 
be  accidentally  damaged  in  any  way.  The  armature 
consists  of  a  solid  core,  built  up  of  thin  plates  of 
charcoal-iron,  which  are  slotted  on  their  outer  sur- 
faces, to  receive  the  conductors.  These  plates  are 
clamped  between  strong  end  drums,  which  serve  to 
carry  the  spiral  ends.  The  conductors  are  form- 
wound,  and,  being  embedded  in  the  slots  of  the 
core,  are  safe  from  mechanical  injury  or  the  strain 
that  often  results  from  winding  upon  a  smooth  core. 
The  outer  bearings  are  of  the  self-aligning,  self- 
oiling  type,  so  largely  used  in  this  country,  oil  be- 
ing supplied  continuously  to  the  wearing  surfaces  by 
loose  rings  revolving  on  the  shafts  and  dipping  into 
oil  wells  in  the  base.  p. 


Armour  Institute  of  Technology  to  Be 
Enlarged. 

A  recent  gift  of  $1,000,000  made  by  Mrs.  Philip 
D.  Armour  and  her  son,  J.  Ogden  Armour,  to  Ar- 
mour Institute  of  Technology,  will  enable  some  long- 
cherished  ambitions  of  those  in  charge  of  the  insti- 
tution to  be  realized.  Prominent  among  these  is 
the  construction  of  the  new  engineering  building, 
which  will  in  all  probability  contain  the  laboratories, 
electrical,  mechanical  and  chemical,  together  with  the 
foundry  and   some  of  the  shops,  while  the  present 
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engine  which  could  be  coupled  direct  to  one  or  two 
dynamos  and  run  satisfactorily  at  higher  speeds  than 
is  possible  with  the  open  or  inverted  types.  In  this 
engine  the  steam  admission,  as  well  as  the  exhaust,  is 
controlled  by  one  eccentric  from  the  crankshaft. 
This  valve  works  in  a  special  "liner,"  of  close- 
grained  cast-iron,  the  parts  being  accurately  ma- 
chined to  give  any  desired  cut-off,  and  this  arrange- 
ment also  allows  a  new  liner  to  be  fitted  at  any 
time,  if  found  necessary. 

The  crossheads  work  in  cylinder  guides,  cast  in 
one  piece  with  the  distance  piece,  so  as  to  secure 
great  rigidity.  Four  bearings  are  provided,  and  oil 
is  supplied  to  all  of  them,  and  through  them  to  the 
crank  pins  and  crossheads,  under  a  pressure  of  about 
20  pounds  to  the  square  inch.  This  forced  lubrica- 
tion is  one  of  the  important  features  of  this  English 
engine,  and  it  is  claimed  that  upon  its  satisfactory 
working  depend  the  economy  and  long  life  of  the 
engine.  The  oil  is  supplied  to  the  different  parts 
through  brass  pipes,  and  a  continuous  flow  is  main- 
tained as  long  as  the  engine  is  running  by  means  of 
an  oscillating  oil  pump  in  the  bottom  of  the  crank 
chamber.  The  governor  is  mounted  on  the  end  of 
the  crank  shaft,  and  acts  directly  on  a  throttle  valve, 
regulation  being  accomplished  while  the  engine  is 
running  by  means  of  a  small  hand  wheel  at  the  side. 
This  governor  controls  the  engine  without  trouble 
within  five  per  cent,  between  no  load  and  full  load. 

In  the  illustration  it  will  be  noted  a  tachometer  and 
indicator  gear  are  fitted,  and  the  engine  and  two 
generators  are  mounted  on  one  combination  bed 
plate.  The  direct-current  set  shown  in  the  picture  is 
for  special  purposes,  such  as  town  supply,  where  it  is 
required  to  run  the  dynamos  either  in  parallel  or 
series,  when  working  at  230  volts  or  460  volts,  re- 
spectively. 

The  field  magnets  are  made  of  cast-steel  of  high 
magnetic  permeability,  and  are  designed  so  that  easy 


building  will  be  reserved  for  uses  to  which  it  is 
more  suited.  The  courses  in  cooking  and  sewing 
are  to  be  discontinued  and  the  entire  resources  of 
the  Institute  devoted  to  the  development  of  engi- 
neering education,  the  work  in  electrical  engineer- 
ing being  given  special  attention. 

The  course  in  civil  engineering  recently  estab- 
lished has  been  put  on  a  firm  basis,  and  a  course 
in  chemical  engineering  will  be  added  soon. 
Through  the  instrumentality  of  Colonel  John  T. 
Dickinson,  general  agent  of  the  Consolidated  Rail- 
way, Electric  Lighting  and  Equipment  company,  a 
complete  axle-lighting  equipment  of  this  company's 
make  has  been  presented  to  the  electrical  depart- 
ment. 

A  course  in  telephone  engineering  is  to  be  estab- 
lished as  an  elective,  and  will  be  under  the  direction 
of  a  telephone  expert.  The  outlook  for  the  Institute 
is  especially  bright  at  present,  and  the  recent  addi- 
tion to  its  resources  seems  to  put  an  end  to  the  ru- 
mors of  affiliation  with  the  University  of  Chicago, 
although  cordial  relations  exist  between  the  two  in- 
stitutions. 


Marconi  at  Newport. 

The  secretary  of  the  navy  recently  appointed  a 
special  board,  consisting  of  Captain  French  E.  Chad- 
wick,  president  of  the  war  college.  Lieutenant-com- 
mander Albion  C.  Hodgson  of  the  torpedo  station 
at  Newport  and  Lieutenant  W.  N.  Powelson,  to 
investigate  the  merits  of  space  telegraphy  as  applied 
to  naval  service.  The  board  met  at  Newport,  R.  1., 
and  Mr.  Marconi  made  a  visit  to  that  city  at  the 
same  time  to  advocate  the  use  of  his  system.  Suc- 
cessful trials  of  the  Marconi  system  have  been  held 
at  the  Newport  stations,  and  the  inventor  hopes  to 
effect  its  adoption  for  use  in  the  United  States  naval 
service. 
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Electrical  Growth  and   Improvement   in 
Boston. 

From  the  annual  report  for  1900  of  Mr.  William 
H.  Lott,  commissioner  of  wires  for  the  city  of  Bos- 
ton, ihe  following  facts  of  general  interest  are  taken: 

The  old  style  of  roof  construction  is  rapidly  dis- 
appearing in  the  business  section  of  the  city,  and  it 
is  seldom  that  a  fixture  is  placed  upon  a  roof  except 
by  companies  operating  high-potential  wires.  The 
system  adopted  by  the  Low  Tension  Wire  association 
is  to  trunk  its  wires  along  the  walls  of  buildings, 
and  not  cross  over  the  roofs.  This  style  of  con- 
struction is  less  expensive  and  less  objectionable  to 
property  owners.  The  companies  also  avoid  the  re- 
sponsibility and  care  of  the  roofs.  The  expense  of 
keeping  roofs  on  which  fixtures  are  located  in  repair 
has  always  been  very  heavy,  and  a  burden  which 


FIG.     1.       ELECTRICAL    GROWTH    IN    BOSTON. CONDUIT  OF 

EDISON    COMPANY. 

the  companies  are  striving  to  relieve  themselves  of 
as  fast  as  possible. 

The  result  of  fuse  inspection  has  been  more  than 
satisfactory,  it  seldom  being  found  that  an  installa- 
tion has  been  made  without  the  line  being  suitably 
protected.  This  is  a  safeguard,  and  a  great  im- 
provement over  the  conditions  at  the  time  the  Wire 
Department  was  created,  as  inspection  at  that  time 
showed  that  the  absence  of  suitable  protection  de- 
vices was  the  rule  rather  than  the  exception. 

During  the  past  year  a  marked  improvement  has 
been  made  in  the  pole-line  construction,  fewer  acci- 
dents having  occurred  to  workmen  required  to  handle 
the  wires  than  in  any  previous  year  since  the  Wire 
Department  was  created. 

The  city  has  been  divided  into  districts,  and  an 
inspector  assigned  to  and  held  responsibile  for  the 
conditions  of  the  wires  in  each  district.  This  proves 
to  have  been  a  great  help  in  keeping  the  construc- 
tion in  good  condition,  as  the  inspectors  early  fa- 
miliarize themselves  with  the  condition  of  the  streets. 
The  inspectors  are  required  to  go  over  their  entire 
district  once  in  four  or  five  weeks,  and  consequently 
they  are  quick  to  notice  any  changes  that  may  have 
been  made  in  the  wiring  since  their  previous  inspec- 
tion. Any  defects  noted  are  reported  and  the  in- 
terested parties  at  once  notified  from  this  office  of 
the  defect,  which  notice  in  most  cases  receives  prompt 
attention,  the  Wire  Department  being  notified  of  the 
action  taken  on  same,  and  it  is  found  usually  that 
repairs  have  been  made  in  a  satisfactory  and  ap- 
proved manner. 

Every  effort  is  being  made  to  separate  the  low 
from  the  high-potential  wires  so  as  to  reduce  the 
danger  to  Imemen  who  are  obliged,  owing  to  the 
nature  of  their  work,  to  come  in  contact  with  the 
same.  In  order  to  successfully  carry  this  out  it  has 
been  necessary  to  erect  two  lines  of  poles,  one  on 
each  side  of  some  of  the  streets ;  when  this  cannot 
be  done,  a  separation  is  required,  when  it  is  possible, 
of  40  inches.  I  will  add  that  the  officials  of  the  lead- 
ing companies,  realizhig  the  importance  of  this  step, 
have  rendered  this  department  every  assistance  pos- 
sible to  carry  this  out  to  a  successful  conclusion. 

A  survey  is  being  made  to  determine  the  exact  lo- 
cation of  every  pole  in  the  limits  of  the  city  used 
for  the  support  of  telegraph,  telephone,  fire-alarm, 
police,  electric-light  and  other  wires.  This  is  a  diffi- 
cult task,  and  is  one  which  has  never  before  been 
attempted,  to  my  knowledge.  It  is  estimated  that 
there  are  about  20,000  poles  standing  in  the  streets 
at  the  present  time,  not  including  the  poles  of  the 
Boston  Elevated  Railway  company,  used  for  the  sup- 
port of  trolley  wires.  Of  the  location  of  these  poles 
there  is  no  correct  record.  This  work  is  being  care- 
fully done  and  a  watchful  care  kept  of  removals, 
renewals,  changes,  etc.,  and  a  record  of  the  same 
kept  on  atlases  and  books  provided  for  this  purpose, 
so  that  it  will  be  possible  at  a  moment's  notice  to 
give  the  ownership,  location  and  condition  of  any 
pole  of  which  information  is  desired;  a  thing  very 
necessary  on  account  of  the  growing  number  of  in- 
quiries,  which   are   made   almost   daily. 

Iron  lamp-posts,  which  have  for  many_  years  been 
in  use,  to  support  arc  lights  for  street  lighting,  are 
being  replaced  by  approved  wooden  posts.  This 
style  of  post  is  being  used  by  the  Brookline  Gas 
Light  company  and  the  Charlestown  Gas  and  Electric 


company,  in  their  respective  districts,  so  that  it  is 
reasonable  to  expect  that  in  a  short  time  none  of 
the  old  pattern  will  be  in  use  in  any  part  of  the  city. 
The  Boston  Electric  Light  company  was  the  first 
to  use  the  new-pattern  posts,  and  the  absence  of 
accidents  to  linemen  and  trimmers  in  its  employ 
shows  it  to  have  been  a  wise  move. 

In  the  streets  in  which  the  elevated  structure  has 
been  built  by  the  Boston  Elevated  Railway  company 
the  structure  has  been  utilized  for  the  carrying  of 
heavy  lines  of  feeder  wires  required  for  the  operation 
of  the  surface-car  lines.  The  feeder  wires  have  been 
placed  on  the  structure  with  a  view  of  securing  the 
safest  construction  possible  in  relation  to  the  struc- 
ture and  such  other  wires  and  fixtures  as  are  used 
for  the  operation  of  both  elevated  and  surface  cars, 
i.  e.,  trolley  wires,  third  rails  and  third-rail  feeders. 

The  feeder  wires  are  mostly  1,000,000  circular  mils 
in  size,  and  their  insulation  consists  of  a  covering 
of  three  layers  of  braiding,  filled  with  insulating 
compound. 

Owing  to  the  changing  type  of  construction  used 
for  the  elevated  structure,  two  distinct  methods  of 
stipporting  the  wires   had  to  be  used. 

Where  plate  cross-girders  were  used  three-inch 
holes  were  drilled  on  six  centers  in  the  middle  of 
the  cross-girder,  and  so  situated  that  the  wires  would 
come  in  the  space  between  the  two  pair  of  longitudi- 
nal girders.  Thus,  while  at  a  considerable  incon- 
venience for  stringing,  the  wires  would  be  placed 
upon  the  structure  where  they  would  be  the  least 
obtrusive,  and  so  contribute  to  the  general  neatness 
of  the  whole  construction. 

Where  the  arched  cross-girder  construction  ob- 
tained, the  only  available  space  for  carrying  such 
a  heavy  line  of  feeders  was  immediately  over  the 
middle  of  the  arch  and  between  two  pairs  of  longi- 
tudinal girders  for  the  tracks,  but  at  a  level  slightly 
higher  than  the  tops  of  these  girders. 

In  the  plate-girder  construction  the  feeders  are 
threaded  through  the  three-inch  holes,  the  girders 
averaging  nearly  50  feet  apart.  At  each  girder  where 
the  wires  pass  through,  and  outside  of  the  space 
occupied  by  the  holes  for  the  feeders,  on  both  sides 
of  the  plate-girder,  vertical  pieces  of  hard  pine  are 
bolted  securely  to  the  plate.  Then,  to  these  vertical 
wood  pieces,  are  fastened  three-inch  by  three-mch 
cross-arms,  placed  in  proper  relation  to  the  hori- 
zontal row  of  holes.  These  cross-arms  alternate 
on  each  side  of  the  cross-girders  with  each  successive 
horizontal  row  of  holes,  this  being  necessary  to 
give  working  room  between  the  cross-arms  for  the 
proper  placing  of  the  insulating  supports,  it  being 
remembered  that  the  centers  of  holes  are  only  six 
inches  apart. 

The  wood  cross-arms  are  used  to  give  an  electric- 
ally safer  support  for  the  insulator  which  carries 
the  wires,  and  at  the  same  time  to  give  a  support 
which    will   carry   the   wire   through    the   three-inch 


To  meet  the  severe  strain  which  a  i,ooo,ooo-cir- 
cular-mil  wire  would  necessarily  put  upon  any  kind 
of  insulating  anchor  appliance,  an  entirely  safe  in- 
sulator, and  strong  anchor  appliance  is  made  of  two 
properly  shaped  blocks  of  lignum-vitas  wood,  held 
in  tandem  with  iron  straps,  which  are  bolted  to- 
gether through  the  centers  of  the  wood.  The  feeder 
wire  is  wound  around  in  the  groove  of  one  of  the 
lignum-vitce  blocks  and  there  fastened,  and  in  a  simi- 
lar manner  a  heavy  galvanized-iron  guy  wire,  or 
specially  placed  wrought-iron  clamp  is  placed  in  the 
groove  of  the  other  block,  and  this  connected  with 
a  clamp  or  other  fixture,  held  securely  to  the  cross- 
girder. 

A  double  insulation  of  the  very  highest  strength  is 
tlius  secured. 

The  constructions  used  for  the  support  of  the 
wires  on  the  arched  cross-girder  of  the  structure  is, 
in  effect,  and  it  might  be  said,  in  fact,  the  same  as 
is  in  common  practice  on  heavy  pole-line  feeder  con- 
struction, i.  e.,  wood  cross-arms,  locust  pins  and 
petticoated-glass  insulators  of  the  '"Jumbo"  type, 
the  only  difference  being  in  the  method  of  holding 
the  cross-arms  in  place. 

Although  the  district  prescribed  for  the  removal 
of  overhead  wires  during  the  year  1900  was  much 
smaller  than  for  any  previous  year,  yet  there  was 
more  underground  work  done  than  ever  before  in  one 
year. 

The  falling  off  in  cables  is  due  to  the  fact  that 
the  Boston  Electric  Light  company  during  the  year 
1899  connected  up  their  L  street  station,  drawing 
cable    amounting    to    over    1,200,000    feet. 

While  the  accumulation  of  illuminating  and  other 
explosive  gases  cannot  be  wholly  prevented,  yet  with 
the  present  system  of  inspection,  and  the  prompt 
action  of  the  gas  company  in  seeking  for  and  stop- 
ping the  leaks  when  notified  of  their  existence, 
through  the  presence  of  gas  in  the  manholes,  there 
was  but  one  explosion  during  the  past  year.  There 
have  been  iS  such  explosions  since  the  organization 
of  the  Wire  Depcrrtment,  the  greatest  number  in  any 
one  year  being  six,  and  one  year  there  was  none. 

From  the  ducts  surrounded  by  concrete,  and  the 
conductors  contained  therein,  little  trouble  need  be 
apprehended,  but  where  the  iron  ducts  for  service 
connections  and  the  solid-tube  system  are  laid  in 
the  earth,  without  the  protection  of  concrete,  they 
are  exposed  to  and  receive  injuries  that  often  lead 
to  results  that  may  at  times  prove  serious. 

Great  care  is  exercised  by  this  department  in  the 
supervision  of  underground  electrical  construction  to 
provide  ample  separation  between  the  ducts  and  gas, 
water  and  other  pipes  that  are  met  with  under- 
ground, and  no  difficulty  is  experienced  in  doing 
so;  but  as  this  department  can  exercise  no  con- 
trol over  the  operations  of  the  employes  of  other 
departments  and  private  contractors  engaged  in  ex- 
cavating the  streets,  injury  to  this  class  of  conduits 


FIG.     2.       ELECTRICAL    GROWTH    IN    BOSTON. — VIEW    SHOWING    CABLES    ON    ELEVATED    STRUCTURE. 


holes  in  the  plate  girder,  clear  and  independent  of 
the  sides  of  the  hole. 

A  supporting  porcelain  insulator  is  screwed  fast 
to  the  top  of  the  cross-arm  and  so  placed  that  it 
holds  the  wire  in  the  center  of  the  hole  in  the  girder, 
thus  precluding  the  danger  of  the  wire  coming  in 
contact  with  the  ironwork,  or  sides  of  the  hole.  As 
an  additional  safeguard,  a  hardwood  sleeve,  split  and 
about  five  inches  in  length  and  treated  with  an  in- 
sulating compound,  is  fastened  about  the  feeder  wire 
at  the  point  where  the  wire  passes  through  the  three- 
inch  hole,  thus  avoiding  any  chance  for  abrasion 
to  the  insulation  of  the  wire,  even  should  any  mis- 
hap   occur   to   the   main   support. 

To  avoid  putting  any  other  but  a  vertical  strain 
upon  the  insulating  supports  just  described,  in  order 
to  hold  the  wire  tight  and  keep  slack  out  of  the  sec- 
tions as  much  as  possible,  dependence  must  be  had 
upon  the  method  of  anchoring  the  wire  at  the  ends 
and  at  long  intervals  in  the  line. 


and  the  conductors  they  contain,  and  contact  between 
them  and  other  conducting  material,  are  too  frequent 
for  the  public  good. 

I'lie  solid-tube  system  depends  very  largely  on  the 
earth  for  its  stability  and  reliability,  and  the  earth 
should  not  be  removed  from  under  any  portion  of  it 
if  it  can  be  avoided ;  but  as  it  cannot  be,  the  greatest 
care  should  be  taken  to  give  it  proper  support  and  to 
maintain  its  alignment;  but  this  is  not  always  done. 
The  tubes  of  this  system  are  20  feet  in  length,  and 
are  connected  together  by  cast-iron  junction  boxes 
that  are  halved  longitudinally  and  held  together  by 
screws;  they  contain  flexible  conductors  that  join 
those  in  each  consecutive  tube  together  and  are  filled 
with  an  insulating  compound.  As  the  tubes  are  not 
screwed  into  these  boxes,  should  the  earth.be  re- 
moved from  under  them  for  any  considerable  dis- 
tance each  side  of  them,  unless  rigidly  supported  in 
some  way  the  tubes  pull  out,  the  conductors  are 
severed  or  are  brought  in  contact  with  the  tube  or 
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box,  turning  them  into  a  conductor,  and  should  the 
tube  at  any  point  be  in  contact  with  gas  or  water 
pipes,  current  would  be,  and  in  a  great  many  cases 
has  been  carried  into  buildings,  causing  more  or 
less  damage.  Should  the  service  ducts  containing 
high -potential  wires  be  brought  in  contact  with  the 
water  or  gas  pipes  in  like  manner,  and  should  the 
insulation  of  the  wires  fail,  in  addition  to  the  danger 
from  fire,  there  would  be  that  of  injury  to  persons 
as  well. 

Since  the  organization  of  this  department  there 
have  been  12  cases  where  a  dangerous  amount  of  cur- 
rent has  been  carried  into  buildings  over  the  pipes 
supplying  them  with  illuminating  gas.  four  of  which 
occurred  during  the  year  igoo.  There  have  been 
two  cases  where  holes  liave  been  burned  through  the 
gas  mains  in  the  street  where  they  were  in  contact 
with  the  tubes  of  the   Edison  svstem.    There  have 


FIG.    3.       ELECTRICAL    GROWTH    IN    BOSTON, — CONDUIT  OF 
MASSACHUSETTS    TELEPHONE    COMPANY. 

been  no  cases  reported  where  the  electrical  ducts 
and  tubes  have  been  found  in  contact  with  water 
pipes,  which  is  due,  no  doubt,  to  the  fact  that  the 
latter  are  laid  below  the  frost  line,  while  gas  pipes 
and  electrical  conduits  and  ducts  are  not,  except 
in  rare  cases  when  it  is  necessary  to  avoid  obstruc- 
tions, so  the  danger  resulting  from  contact  between 
water   pipes   and    electrical    conduits   is   very   small. 

The  summary  of  the  work  of  all  the  companies, 
both  high  and  low-tension,  for  the  year,  is  as  follows : 

167,766  feet  of  conduit  completed,  851,104  feet 
of  duct  laid;  784,488  feet  of  cable  drawn  in  ducts; 
T,035  service  connections  made;  582  manholes  built; 
24   distribution  boxes   set. 


Submarine  Boats. 

Although  both  France  and  the  United  States,  and 
more  recently  Great  Britain,  are  experimenting  ex- 
tensively with  submarine  boats  for  naval  warfare. 
Rear-admiral  George  W.  Melville  of  the  United 
States  Navy  is  disposed  to  doubt  their  utility,  as 
may  be  seen  by  the  following  abstract  of  an  in- 
teresting article  by  him  in  the  North  American  Re- 
view : 

With  many  exceedingly  aggressive  forces  arrayed 
in  favor  of  the  submarine  boat,  it  can  be  expected 
that  determined  efforts  will  be  made  to  construct 
more  boats  of  this  character.  The  majority  of  naval 
students  and  experts,  however,  are  still  agnostics 
upon  the  question,  because  they  believe  that  there 
is  nothing  m  the  capabilities  of  the  boat  which  have 
so  far  been  demonstrated  to  justify  its  extended  use. 
It  is  possible  that  the  type  may  eventually  be  de- 
veloped to  a  state  of  reliability  and  efficiency;  but 
when  the  serious  difficulties  which  must  first  be 
overcome  are  taken  into  consideration,  it  will  be 
evident  that  that  hope  can  be  realized  only  after 
important   improvements   have  been   effected. 

The  inherent  defects  which  confronted  the  in- 
ventors of  100  years  ago  still  exist  in  the  submarine 
type.  Broadly  speaking,  the  craft  is  still  without 
an  ej'e  to  direct  her  movements.  The  compass  on 
a  submarine  boat  must,  of  necessit}',  be  an  unreliable 
instrument.  As  it  must  be  placed  near  masses  of 
iron  or  steel  which  are  liable  to  be  moved,  there 
must  be  a  constant  change  of  directive  force.  When 
a  torpedo  is  fired,  when  a  spare  one  is  placed  in  the 
tube,  or  when  the  conning-tower  hatch  is  put  on, 
the  compass  must  be  affected.  Extraneous  influ- 
ences, such  as  chain  cables,  vessels  at  anchor,  or 
passing  ships,  may  cause  a  deflection  of  the  compass. 

Practically,  but  little  advance  has  been  ma<ie  in 
securing  increased  stability.  There  can  be  little  or 
no  longitudinal  stability  in  any  boat  which  is  de- 
signed to  dive  like  a  porpoise.  Transverse  stability 
can  be  secured,  but  longitudinal  cannot  be  gotten 
without  making  sacrifices  which  would  seriously 
interfere  with  the  boat's  efficiency. 

Much  has  been  written  about  the  speed  of  the 
vessel,  and  yet  there  is  no  evidence  that  any  sub- 
marine boat  has  ever  been  able,  on  a  submerged 
run,  to  secure  a  six-knot  speed  for  three  successive 
hours.  Some  remarkable  statements  have  been 
made  as  to  the  time  required  to  submerge  and  raise 
this  type  of  boat.  In  any  boat  where  there  is  but 
little  reserve  buoyancy,  care  must,  of  necessity,  be 
exercised  in  adding,  removing  or  shifting  weights. 
Therefore,  in  filling  and  blowing  out  the  submerg- 
ing tanks,  which  hold  at  least  12  tons  of  water,  a 
considerable  period  of  time  must  be  required.  It  is 
simply  a  mechanical  impossibility  for  the  Holland 
to  be  safely  submerged  to  even  a  depth  of  10  feet 
in  less  than  one  minute.  Of  course,  she  can  be  sunk 
by  an  enemy  or  ill-disposed  person  in  less  time,  but 
it  is  not  the  purpose  of  her  designers  to  have  her 
own  crew  perform  this  evolution. 


Table  Showing  tbb  Amount  and  Distribution  of  Boston's  Electrical  Power,  January  31.   3901. 
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Edison  Electric  IHuminating  company. 

Charlestown  Gas  and  Electric  Light  pompany 

I 

Clinrch  Green  Electric  Light  and  Power  corn- 

5 
271 

Block  Plant  company 

1                  Totals 

103,900 

103.557 

660.8S2 

12.830 

9.037 

102.562 

297 

*The  capacity  of  generators  for  isolated  plants  in  kilowatts,  18,205.50. 

In  some  of  the  isolated  plants  the  boilers  and  engines  are  used  for  other  purposes. 


Referring  to  the  accompanying  illustrations,  Fig. 
I  shows  a  conduit  in  process  of  construction  for 
the  Edison  Electric  Illuminating  company,  composed 
of  120  three-inch  vitrified-clay  ducts.  This  conduit 
is  laid  in  the  private-way  approaching  the  new  sta- 
tion of  this  company  on  Atlantic  avenue,  opposite 
Pearl  street.  Fig.  3  shows  a  conduit  in  process  of 
construction  for  the  Massachusetts  Telephone  and 
Telegraph  company  on  Franklin  street,  and  com- 
posed of  72  ducts  of  three-inch  vitrified  clay.  The 
manhole,  which  is  partially  built,  is  in  front  of  the 
building  occupied  by  the  company  at  No.  185  Frank- 
lin street.  Fig.  2  gives  a  fair  idea  of  the  manner 
of  stringing  the  feed  and  return  cables  of  the  Bos- 
ton Elevated  Railway  company  on  its  overhead 
structiu-e,  showing  the  cross-pieces  between  the  tracks 
and  glass  insulators  supporting  the  w'ires. 


Gas  and  Electric  Interests  in  Chicago. 

[From  the  Chicago  Record-Herald  of  April  14th.] 

Samuel  Insull,  president  of  the  Chicago  Edison 
company,  returned  yesterday  from  New  York.  He 
declares  that  there  is  no  ground  for  the  statement 
that  People's  Gas  interests  are  now  seeking  control 
of  the  Edison  company,  A  combination  of  the  two 
concerns  will  undoubtedly  be  brought  about  at 
some  time  in  the  future,  but  for  the  present  nothing 
is  being  done  in  that  direction. 


The  electric-light  plant  at  Pittsburg,  Texas,  wa^ 
destroyed  by  fire  recently,  with  »  Joss  of  $7,000. 


In  using  three  distinct  systems  of  mechanical  en- 
ergy, many  of  the  submarine  torpedo  boats  have  an 
inherent  weakness.  In  the  Holland,  a  small  boat  of 
75  tons,  gasoline,  electricity  and  compressed  air  are 
used  for  different  purposes.  Gasoline  is  extremely 
liable  to  explode.  At  least  one  of  its  products  of 
combustion  is  extremely  dangerous  to  life.  It  is 
very  attenuated,  and  therefore  a  great  searcher.  If 
there  is  a  defective  joint  or  pipe,  or  leaky  valve, 
the  gasoline  will  find  it.  In  a  boat  of  the  character 
of  the  Holland,  it  must  be  difficult  to  keep  the  elec- 
tric motors  in  a  high  state  of  efficiency,  and  the 
same  remark  applies  to  the  dynamos  and  storage 
batteries.  The  air  flasks  may  be  an  element  of  dan- 
ger, since  they  are  charged  to  a  pressure  of  2.000 
pounds.  The  explosion  of  any  one  of  these  tanks 
would  destroy  the  vessel. 

There  are  three  sets  of  gearing.  The  use  of  gear- 
ing on  board  any  ship  is  at  least  inadvisable,  for,  no 
matter  how  strong  the  hull  is  made,  there  must  be 
in  a  seaway  some  working  of  the  vessel,  and  the 
gear  is  likely  to  break,  if  it  does  not  become  im- 
paired. The  noise  in  the  engine  room  is  a  serious 
disadvantage.  The  gas  engine  is  subjected  to  shock 
rather  than  to  steady  pressure,  and  therefore  the 
engine  pounds  heavily.  As  all  three  sets  of  gearing 
are  running,  continuously,  there  is  considerable  noise 
from  that  source.  Since  the  explosion  of  the  gaso- 
line is  effected  by  a  spark  from  an  ignition  storage 
battery,  any  accident  to  this  battery  would  throw 
the  gas  engine  out  of  operation.  This  may  prove  a 
serious  weakness,  since  the  cells  of  the  storage  bat- 
tery are  in  such  an  expose^  position  that  they  PPU'd 


be  very  easily  impaired.  Despite  these  weaknesses 
of  the  Holland,  she  possesses  some  value  in  her  abil- 
ity to  possibly  reach  unseen  the  enemy's  fleet,  dis- 
charge her  torpedo,  and  immediately  disappear  and 
get  away.  A  semi-submerged  boat  would  have 
greater  advantages. 


A  German  Frequency  Meter. 

The  development  of  alternating-current  measur- 
ing instruments  presents_  many  difficult  problems. 
One  of  the  prime  requisites  in  most  measurements 
of  alternating-current  phenomena  is  a  reliable  de- 
termination of  frequency,  and  the  frequency  meter 
of  Hartmann  &  Braun  of  Frankfort-on-the-Main, 
Germany,  illustrated  in  the  accompanying  cuts,  taken 
from  a  recent  issue  of  I'lndustrie  Electrique,  is  said 
to  give  good  satisfaction  for  measurements  of  this 
kind. 

The  principle   of  the  instrument  may  be  readily 


FIG.     I.      A   GERMAN   FREQUENCY  METER. 

understood  from  an  inspection  of  Fig.  i.  If  an 
electromagnet  excited  by  an  alternating  current 
be  presented  to  a  metallic  strip  or  reed  such  as 
is  used  in  ordinary  harmonicas,  and  the  period  of 
the  exciting  current  adjusted  to  that  of  the  reed, 
the  latter  mil  be  set  in  vibration  by  the  magnetic 
attraction  and  repulsion  exerted  upon  it  by  the 
magnet.  If  the  adjustment  can  be  made  exact  the 
tone  produced  will  probably  be  of  considerable 
intensity,  but  if  only  approximate,  the  vibration 
of  the  reed  will  be  more  or  less  deadened  by  its 
tendency  to  get  out  of  synchronism  with  the  mag-  ■ 
netic  reversals  in  the  iron  of  the  magnet. 

In  Fig.  I  the  pole  piece  of  the  magnet  is  of 
sufficient  size  to  extend  over  three  reeds,  whose 
vibration  rates  are  designated  by  the  figures  over 
them.  Of  the  three,  the  rate  of  vibration  of  the 
middle  reed  is  the  nearest  approximation  to  the 
frequency  of  the  current  of  the  circuit,  and  the 
resultant  amplitude  is  therefore  greatest  in  this 
reed. 

In  the  meter,  which  is  shown  in  Fig.  2,  the  reeds 
are  mounted- around  the  periphery  of  the  case,  and 
each  is  adjusted  to  a  rate  of  vibration  represented 
by  the  number  over  it  on  the  dial.  The  electro- 
magnet is  carried  on  an  arm  pivoted  at  the  center 


FIG.    2.       A   GERMAN    FREQUENCY   METER. 

of  the  instrument,  and  is  of  such  a  size  as  to  be 
presented  to  only  one  reed  at  a  time.  To  take 
a  measurement  with  the  instrument  the  arm  is 
slowly  turned  through  the  range  of  the  scale,  and 
the  reed  giving  the  loudest  sound  is  that  whose 
periodicity  is  nearest  to  that  of  the  circuit.  If 
the  reeds  differ  in  periodicity  by  one  beat  a  sec- 
ond, quite  accurate  measurements  may  be  taken. 
If,  for  example,  it  was  found,  in  making  a  deter- 
mination, that  the  loudest  sound  was  obtained  from 
the  reed  marked  loi,  and  that  those  marked  100 
and  102  gave  tones  of  equal  intensity,  the  fre- 
quency could  be  safely  taken  as  loi  cycles.  If  the 
reeds  marked  100  and  loi  gave  equal  intensities 
of  sound,  a  frequency  of  100.5  would  be  indicated, 
while  a  periodicity  of  100.7  would  produce  the 
greatest  amplitude  in  the  reed  marked  lOi,  slightly 
less  in  that  marked  100  and  still  less  in  that  marked 
102.  In  other  words,  with  such  a  scale,  the  error 
should  not  be  greater  than  0.3  of  a  beat  Pt  second. 
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Independent  Telephone  association  of  the  United  States,  Pan- 
American  Exposition  grounds.    Buffalo.  N.  Y.,  June  nth  to  r3th. 

Canadian  Electrical  association,   Ottawa,  Ont.,  June  19th   to 
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Following  an  English  custom,  the  American  In- 
stitute of  Electrical  Engineers  gave  a  very  successful 
conversazione  at  Columbia  University  in  New  York 
last  week.  The  exhibition — for  it  was  really  such — 
was  devoted  to  the  new  things  in  electricity,  and  it 
grew  under  the  hands  of  its  promoters  to  such 
proportions  that  there  was  almost  too  much  to  see 
for  one  evening's  view.  The  attendance  was  grati- 
fyingly  large,  and  although  some  of  the  experiments 
and  demonstrations  did  not  come  up  to  the  hopes 
of  the  exhibitors,  lack  of  success  in  this  particular 
was  due  to  the  limitations  of  hurried  installation 
and  did  not  detract  from  the  general  eclat  of  the 
brilliant  affair.  A  descriptive  article  on  other  pages 
of  this  issue  of  the  Western  Electrician  gives  an 
idea   of   the    size   and   importance   of  the    gathering. 


Commenting  on  the  elevated  electric  railways  of 
Chicago,  an  English  street-railway  journal  mentions, 
as  an  offset  to  "a  system  of  local  transport  that  in 
convenience  and  cheapness  of  fares  is  unequaled," 
"the  Cimmerian  darkness  of  the  streets  of  the  com- 
mercial center,  over  which  the  unsightly  iron  struc- 
ture of  the  elevated  railways  is  reared."  We  can 
assure  our  contemporary  that  while  the  elevated 
structure  is  not  beautiful  and  docs  shut  off  some 
light,  the  street  lamps  beneath  are  not  operated  at 
midday,  as  it  seems  to  suppose.  Cimmerian  dark- 
ness we  take  to  be  darkness  of  a  superlative  degree, 
but  in  the  wide  streets  of  Chicago  a  few  rays  of 
sunlight  do  manage  to  find  their  way  to  the  pave- 
ment, even  in  those  thoroughfares  where  the  ele- 
vated structure  is  placed.  Moreover,  by  the  loop 
system,  only  four  of  the  business-center  streets  are 
partially  used  for  the  elevated-railway  service,  while 
on  the  diverging  lines  private  rights-of-way  are 
utilized  to  a  large  extent.  Doubtless  the  elevated 
railway  is  not  adapted  to  the  narrow,  crooked  streets 
of  London,  but  in  American  cities  it  has  served  a 
useful  purpose. 

One  of  the  strong  arguments  against  municipal 
ownership,  or  public  ownership,  to  give  it  a  more 
ifecent  and  comprehensive  appellation,  is  that  it 
stifles  individual  enterprise  and  discourages  inven- 
tion, from  lack  of  incentive.  This  is  the  charge  that 
is  brought  against  the  British  government  by  no 
less  an  authority  than  Prof.  J.  A.  Fleming.  We 
have  room  for  only  a  few  fragments  from  Pro- 
fessor Fleming's  recent  article  in  an  English  review 
on  "Official  Obstruction  of  Electric  Progress,"  but 
the  following  extracts  will  show  the  trend  of  his 
contention : 

In  the  region  of  pure  scientific  research,  in  the 
development  of  electrical  theory,  Great  Britain  has 
unquestionably  held  her  own  with  the  world.  In 
detailed  improvements  or  adaptations  we  have  not 
been  backward,  but  if  we  except  the  inventions  of 
I^ord  Kelvin  in  connection  with  submarine  telegra- 
phy, Mr.  Swan  in  electric  lighting,  and  the  contri- 
bution which  the  late  Prof.  D.  E.  Hughes  made  to 
telephony  by  the  invention  of  the  microphone,  it  i."! 
difiicult  to  name  any  first-rate  new  adaptation  of 
electrical  discovery  for  practically  usefvil  purposes 
in  the  last  30  years  which  has  not  come  to  us  first 
from  non-British  sources.  It  cannot  be  said  that 
the  country  which  has  produced  a  Watt,  a  Stephen- 
son and  an  Arkwright  is  deficient  in  mechanical  in- 
ventiveness, but  it  is  impossible  to  deny  that  the 
period  of  time  since  1870  has  not  been  marked  by 
the  evolution  of  distinctly  novel  electrical  inventive 
ideas  proceeding  from  British  minds. 

Now,  it  is  a  curious  coincidence  that  Just  at  the 
drawn  of  this  period  of  electrical  activity — viz.,  in 
1S70 — the  government  of  this  country  set  them- 
selves up  in  business  as  electricians,  and  proceeded 
to  create  a  gigantic  government  monopoly  in  one 
large  department  of  electrical  invention  which  has 
exercised  a  most  undoubted  control  over  the  supply 
and  demand  for  invention  in  a  wide  area  of  elec- 
trical work.  Prior  to  1870  the  chief  practical  use 
which  had  been  found  for  the  electric  current  was 
in  the  electric  telegraph.  Public  telegraphy  was 
conducted  by  competing  electric  telegraph  companies 
covering  various  areas  of  the  country,  just  as  the 
various  railway  companies  do  at  present.  Their 
development  created  a  demand  for  electrical  inven- 
tions in  telegraphy,  and  the  records  of  the  Patent 
Olfice  show  how  prolific  were  some  inventors  in 
supplying  the  need.  The  government  of  that  day 
thought  it  right  in  the  public  interest  to  buy  up  all 
these  companies  for  a  capital  sum  of  ito.oocooo,  with 
the  object  of  bringing  the  benefits  of  telegraphy 
within  the  reach  of  all. 

■When  the  telephone  first  made  its  appearance  the 
technical  experts  of  the  Postoffiee  laughed  at  it 
as  a  toy.  It  was  only  when  they  were  convinced 
of  its  utility  by  hard  facts  that  they  set  in  motion 
the  legal  machinery  which  enabled  them  to  bring 
it  within  the  grasp  of  the  Telegraph  Acts. 

The  officials  in  the  Government  Telegraph  Depart- 
ment were  at  once  exalted  into  a  position  of  para- 


mount power  over  all  electrical  invention  in  land 
telegraphy.  It  is  pure  waste  of  time  for  an  inventor 
to  spend  days  and  nights  over  a  telegraphic  inven- 
tion, or  invest  capital  in  patenting  it,  unless  he  can 
get  it  tried,  and  if  it  succeeds,  market  his  inven- 
tion to  a  purchaser.  He  is  not  generally  a  philan- 
thropist, but  is  spurred  to  work  by  the  hope  of  re- 
ward. But  in  electric  telegraphy  he  can  try  noth- 
ing and  market  nothing  unless  he  first  persuades  or 
pleases  the  permanent  officials  of  the  State  Tele- 
graph Department.  *  *  *  *  The  most  effect- 
ive method  of  afflicting  any  department  of  applied 
science  with  creeping  paralysis  is  to  constitute  it  a 
government  monopoly. 

These  are  weighty  considerations,  and  while  it 
may  be  urged  that  American  and  British  govern- 
mental methods  are  different,  exactly  as  the  tem- 
peraments of  the  two  nations  give  differing  results 
in  other  branches  of  activity,  it  is  still  the  part  of 
wisdom  to  give  careful  consideration  to  the  re- 
sults of  British  experience.  If  it  is  doubtful  if  elec- 
trical enterprises  of  widespread  extent  should  be 
left  to  the  general  government,  which  is,  on  the 
whole,  honestly  and  carefully  administered,  what 
shall  we  say  of  the  prudence  of  placing  local  elec- 
trical works  in  the  hands  of  American  municipal 
corporations,  which  are  usually  carelessly  and  ex- 
travagantly and  often  dishonestly  conducted?  Is  it 
not  evident  that  if  the  public-ownership  plan  is  gen- 
erally adopted,  the  demand  for  economy  in  con- 
struction' and  operation  of  electrical  machinery  and 
electrical  plants,  now  of  pressing  importance,  will 
be  greatly  lessened?  And  without  this  incentive,  is 
it  not  certain  that  American  invention  will  languish? 
Is  it  wise  to  strike  a  blow  at  American  inventive 
genius  at  a  time  when  our  international  competitors, 
envying  our  recent  commercial  successes  abroad, 
ascribe,  and  rightly,  too,  the  greater  part  of  our  ac- 
complishment to  "Yankee  ingenuity"?  Unpreju- 
diced answers  to  these  questions  lead  to  the  logical 
conclusion  that  the  public-ownership  agitation  has 
an   economic  side  of  paramount  importance. 

It  is  stated  that  recent  results  in  municipal  elec- 
tions in  Cleveland,  Toledo  and  St.  Louis  have  en- 
couraged the  hope  of  the  formation  of  a  national 
public-ownership  party.  Corporations  and  corpo- 
rate selfishness  have  given  many  provocations  to  the 
electorate,  but  we  trust  that  the  alert  American 
citizen  will  find  other  means  of  regulating  quasi- 
public  services  than  the  drastic  one  of  paralyzing 
competition  and  deadening  individual  incentive  by 
the  general  adoption  of  public  ownership,  which 
would  also,  very  likely,  lead  to  the  next  logical  step 
— state  socialism. 


Two  plans  are  proposed  for  the  electrical  utiliza- 
tion of  the  waterpower  of  the  Drainage  Canal — one 
to  transmit  the  power  from  Loekport  to  Chicago  and 
use  it  for  street  lighting,  the  other  to  utilize  it  for 
factory  purposes  at  sites  along  the  canal,  compara- 
tively near  the  proposed  generating  plant  at  Lock- 
port.  Both  are  hampered  for  lack  of  funds.  The 
city  cannot  very  well  develop  the  power  without  ex- 
ceeding the  statutory  limit  of  its  bonded  indebted- 
ness. The  Drainage  Canal  Board  has  not  the  money 
to  do  the  work,  but  in  its  case  a  bill  is  pending  in 
the  Illinois  Legislature  giving  the  board  the  right 
to  levy  an  additional  tax  of  $5,000,000  for  the  pur- 
pose. If  this  bill  should  become  a  law,  a  commis- 
sion of  experts  will  probably  be  appointed  to  decide 
on  plans  for  the  work.  In  the  case  of  the  city,  the 
transmission  would  be  about  35  miles,  and  the  cur- 
rent would  supply,  through  some  scheme  of  trans- 
formation, about  16,000  arc  lamps,  or  as  many  of 
them  as  possible.  If  the  factory  plan  prevails,  the 
conditions  will  be  very  different;  the  transmission 
line  would  probably  be  much  shorter,  and  the  cur- 
rent would  be  sold  for  power  to  various  private 
consumers  and  possibly  to  some  suburban  towns 
for  lighting.  It  has  been  calculated  that  20,000 
horsepower  could  be  obtained  with  a  flow  of  300,000 
cubic  feet  a  minute  through  the  canal.  Estimates 
of  the  cost  of  the  necessary  plant  vary  from  $2,700,- 
000  to  $3,700,000,  but,  of  course,  much  depends  on 
the  system  adopted  and  the  point  of  delivery.  It  is 
also  stated  that, a  flow  of  300,000  cubic  feet  a  min- 
ute through  the  river  under  present  conditions  can- 
not be  allowed  during  the  season  of  navigation,  ex- 
cept to  the  detriment  of  shipping.  There  is  consid- 
erable opposition  to  both  plans,  as  proposed,  and 
as  there  is  no  need  of  haste  in  deciding  the  question, 
it  is  probable  that  no  definite  action  in  the  premises 
will  be  taken  for  some  little  time,  even  if  the  Leg- 
islature empowers  the  Sanitary  District  trustees  to 
develop  the  power,  which  is,  of  course,  problematical. 
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Death  of  Professor  Henry  A.  f?owland. 

The  scientific  world  was  shocked  to  learn  of  the 
death  of  Professor  Henry  A.  Rowland  of  Johns 
Hopkins  University  on  April  i6th.  Professor  Row- 
land died  unexpectedly  at  his  home  in  Baltimore, 
JId.  Although  he  had  been  in  ill  health  for  several 
months,  it  was  not  until  a  few  days  before  his 
death  that  his  symptoms  became  at  all  alarming. 

Henry  A.  Rowland  was  born  in  Honesdale,  Pa., 
on  November  27.  1S4S,  his  father  being  the  Rev. 
H.  A.  Rowland,  a  prominent  Presbyterian  clerg)-man. 
In  1870  young  Rowland  graduated  from  the  Rens- 
selaer Polytechnic  Institute  at  Troy,  N.  Y.,  as  a 
civil  engineer.  The  next  year  found  him  railroad 
surveying  in  Western  New  York,  but  his  ability  as 
a  teacher  was  already  recognized,  and  his  ser\-ices 
were  called  into  requisition  at  Wooster  University. 
In  1S72  he  returned  to  Rensselaer  as  instructor  in 
physics,  and  in  1S74  he  became  assistant  professor. 
In  the  meantime  he  had  completed  his  now  widely 
known  experiments  on  magnetic  permeability,  but 
at  first  he  was  unable  to  get  them  published.  The 
scientific  journals  in  America  rejected  his  work,  but, 
confident  of  its  value,  he  sent  his  results  to  Clerk 
Maxwell,  who  at  once  had  them  published  in  the 
London  Philosophical  iSIagazine,  and  wrote  kindly 
and  encouraging  letters  to  the  j'oung  investigator. 

He  was  now  becoming  known,  and  when  the 
authorities  of  the  newly  founded  Johns  Hopkins 
University  at  Baltimore  cast  about  them  for  some- 
one to  fill  the  chair  of  physics  and  become  director 
of  the  physical  laboratory,  Rowland,  with  his  al- 
ready recognized  ability  and  with  the  countenance 
which  Maxwell's  recognition  of  his  talents  gave, 
was  chosen  for  the  place.  Professor  Rowland  ac- 
cepted the  chair,  which  he  held  until  his  death,  with 
great  credit  to  himself  and  with  great  honor  to  the 
university.  For  a  year  before  the  university  actually 
opened  Mr.  Rowland  was  in  Europe,  working  in 
Berlin  with  Helmholtz.  Here  he  investigated  the 
effect  of  static  electricity  in  motion,  and  proved  that 
a  moving  charge  has  the  effect  of  a  current. 

While  the  energies  of  Professor  Rowland  have 
been  largely  devoted  to  exhaustive  researches  into 
the  nature  and  phenomena  of  electricity  and  mag- 
netism, his  work  takes  a  broad  sweep  through  nearly 
the  whole  range  of  physics.  His  original  work  has 
been  extensive,  and  many  of  the  investigations  made 
under  his  direction  at  Johns  Hopkins  are  of  world- 
wide celebrity,  such,  for  example,  as  his  determina- 
tion for  the  United  States  government  of  the  exact 
value  of  the  ohm  as  the  standard  unit  of  resistance, 
the  discovery  of  the  "Hall"  effect  and  many  others. 
To  the  public  his  name  is  probably  even  more  fa- 
miliar in  connection  with  his  large  diffraction  grat- 
ings, which  are  ruled  by  a  method  of  his  own  di- 
rectly on  concave  mirrors,  the  image  of  the  solar 
spectrum  being  thus  produced  without  the  aid  of 
lenses.  In  fact,  the  photographs  of  the  spectrum 
obtained  with  the  aid  of  these  gratings  far  exceed 
anj-thing  else  of  the  kind,  and  their  exhibition  be- 
fore the  National  Academy  of  Sciences  in  1883  was 
one  of  the  leading  scientific  events   of  the  year. 

The  well-earned  degree  of  Ph.  D.  was  conferred 
upon  Professor  Rowland  by  the  Johns  Hopkins 
University  in  1880,  and  in  1895  and  1896  he  was  given 
the  honorarj-  degree  of  LL.  D.  by  Yale  and  Princeton 
universities,  respectively.  As  a  member  of  the  Elec- 
trical Congress  at  Paris  in  1881,  and  of  the  jury 
at  the  Electrical  Exhibition  at  the  same  time  and 
place,  he  received  the  order  of  a  Chevalier  of  the 
Legion  of  Honor.  In  1881  he  was  elected  a  member 
of  the  National  Academy  of  Sciences.  In  1883  he 
presided  over  the  physics  section  of  the  American 
Association  for  the  Advancement  of  Science  at  Min- 
neapolis, and  read  a  memorable  address,  entitled 
"A  Plea  for  Pure  Science."  In  1S84,  being  ap- 
pointed by  the  government  on  the  commission  spe- 
cially formed  for  the  purpose,  he  presided  over  the 
deliberations  of  the  National  Conference  of  Elec- 
tricians at  Philadelphia.  In  1884  he  received  from 
the  American  Academy  of  Arts  and  Sciences,  of 
which  he  was  an  associate,  the  Rumford  medal  for 
his  researches  in  light  and  heat ;  the  Draper  medal 
was  also  presented  to  him  by  the  National  Academy 
of  Sciences. 

Professor  Rowland  w^rote  and  read  many  papers 
on  electrical  and  physical  subjects,  among  them  be- 
ing the  article  on  "Screws"  in  the  Encyclopedia 
Britannica.  In  addition,  he  developed  the  resources 
of  the  physical  and  electrical  laboratories  at  Johns 
Hopkins,  where  an  electrical  testing  bureau  of  great 
value  has  been  maintained  recently.  His  prin- 
cipal work  in  late  3'ears  has  been  in  spectrum  anal- 
ysis, and  in  1888-89  be  published  his  "Photographic 
Map  of  the  Normal  Solar  Spectrum — Second  Series." 
Among  his  more  recent  work  was  the  development 
of  a  printing-telegraph  system,  which  has  excited 
much  favorable  comment. 
During  the  World's   Fair  in   Chicago  in   1893  he 
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represented  the  United  States,  as  one  of  the  five 
official  delegates  from  this  country  to  the  World's 
Electrical  Congress.  He  was  also  chairman  of  sec- 
tion A,  the  Department  of  Pure  Theory,  at  this  con- 
gress, and  was  president  of  the  Chamber  of  Delegates. 
At  the  time  of  his  death  Professor  Rowland  was 
corresponding  member  for  the  British  Association 
for  the  Advancement  of  Science  and  of  the  Cam- 
bridge Philosophical  society,  a  foreign  member  of  the 
Royal  Society,  one  of  the  12  foreign  members  of 
the  Physical  Society  of  London,  one  of  the  10  for- 
eign members  of  the  Physical  Society  of  Paris,  a 
corresponding  member  of  the  Institute  of  France 
and  the  Royal  Society  of  Gottingen,  and  of  many 
other   societies. 


Annual   Report  of  General   Electric 
Company. 

Accompanying  the  notice  to  the  stockholders  of 
the  annual  meeting  of  the  General  Electric  company, 
to  be  held  on  April  29th,  is  presented  the  annual 
report  of  the  company  for  the  fiscal  year  ended 
January  31,  1901.  The  report  shows  that  the  profits 
of  the  company,  including  $419,066  from  the  sale  of 
securities,  and  after  deducting  all  expenses  and  al- 
lowances for  depreciation  and  losses,  amounted  to 
$6,243,792.  After  paying  interest  on  the  $1,534,000 
of  five  per  cent,  debentures  and  dividends  on  the 
preferred  and  common  stocks,  these  three  items 
amounting  to  $1,968,289,  a  balance  of  $4,275,502  was 
left,  which  swelled  the  surplus  from  $2,353,031  (on 
January  31,  1900)  to  $6,628,533.  The  orders  received 
during  the  year  aggregated  $27,969,541,  against  $26,- 
323,626  the  previous  year  and  $11,170,319  m  the  year 
ended  January  31,  1S97.  The  number  of  employes  in 
all  the  works  of  the  company  is  over  12,000. 

In  relation  to  the  patent  account,  the  report  shows 
that  there  was  expended  for  new  patents,  patent 
expenses  and  patent  litigation  $360,259.  In  addi- 
tion, the  patents  and  good  will  of  the  Siemens  & 
Halske  Electric  company  of  America,  the  Marks 
Enclosed  Arc  Lamp  company  and  various  other 
manufacturing  concerns  were  acquired  at  a  cost  of 
$£04,672,  making  the  total  expended  on  this  account 
$964,931.  In  the  last  previous  annual  report,  patents, 
franchises  and  good  will  were  carried  at  $2,000,000. 
1  he  bookkeeping  profit  of  the  ditterence  between  the 
par  of  $3,763,000  debentures  and  $3,124,300  par  of 
common  stock  issued  therefor  was  credited  to  pat- 
ents and  good  will.  The  amount  is  $618,057.  There 
was  written  off  on  the  same  account  $346,874,  a  total 
of  $964,931,  leaving  the  patents,  franchises  and  good 
will  standing  on  the  books  at  the  end  of  the  year 
$2,000,000,  the  same  as  at  the  beginning  of  the  year. 

The  three  plants  of  the  company  now  occupy  180 
acres,  and  the  total  factory  floor  space  of  the  build- 
ings is  approximately  2,362,000  square  feet.  The  book 
value  of  these  plants  is  $1,858,044,  which  is  less  than 
80  cents  per  square  foot  of  all  the  manufacturing  floor 
space.  The  constantly  increasing  business  of  the 
company  necessitates  continuous  large  expenditures 
on  its  plants  to  increase  manufacturing  capacity.  On 
January  31,  1893,  the  book  value  of  the  three  factory 
plants  was  $3,958,528,  and  in  the  eight  years  ended 
January  31,  1900,  additions  of  lands,  buildings  and 
machinery  were  made,  at  a  total  cost  of  $6,127,770, 
making  the  total  book  cost  of  the  plants  $10,086,299. 
Within  the  same  period  there  has  been  written  oft' 
for  depreciation  $6,686,297,  leaving  their  book  value 
on  January  31,  1901,  at  $3,400,002.  No  change  has 
been  made  in  the  book  valuation  of  securities  held 
since  January  31,  1897.  Securities  for  which  there 
was  no  special  reason  for  holding  permanently  have 
been  sold  for  $1,070,272.  They  had  been  carried  on 
the  books  at  $651,205,  showing  a  profit  of  $419,066. 
The  proceeds  of  the  sales  mentioned  were  used  to 
protect  and  improve  existing  investments  to  the 
extent  of  $1,126,416. 

An  allowance  of  $404,131  has  been  made  for  possi- 
ble losses  on  bills  receivable.  The  amount  of  sales 
billed  to  customers  during  the  year  exceeded  $28,- 
000,000,  and  during  the  last  three  months  they  ag- 
gregated nearly  $9,000,000.  Of  the  12,600  regular 
customers  on  the  books  of  the  company,  there  were 
debit  balances  against  4,900  at  the  close  of  the  year. 
The  cash  collections  exceeded  $26,500,000.  Notes 
and  accounts  receivable  at  the  beginning  of  the  year 
footed  up  $7,314,930,  of  which  all  but  $516,429 
have  been  settled.  The  allowance  for  possible  losses 
on  old  debts  was  $228,888,  and  for  the  current  year 
$175,243,  a  total  of  $404,131.  In  the  balance  sheet 
raw  materials  have  been  valued  at  the  lowest  price 
paid  by  the  company  during  the  last  three  months 
of  the  fiscal  year.  The  market  price  on  January 
31st  last  was  used  where  it  was  lower  than  the  price 
paid  by  the  company  during  the  previous  three 
months. 

The  consolidated  balance  sheet  as  of  January  31, 
1901,  shows:  .  _  ;_: 

Assets. 

Cash Sz.373,6S3 

Stocks  and  bonds S  6,012,300 

Real  estate  (other  than  factory  plants) 522,453 

Notes  and  accounts  receivable 9,596.940 

Work  in  progtess 1.054,659 

$17,186,352 
Merchandise  inventories; 

At  factories 87,061,751 

At  general  and  local  offices 865,326 

Consignments 63.903 

7,990.980 

25.177.332 
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Factory  plants s  3,400,002 

Patents,  franchises  and  good  will 2,000,000 

♦—  5,400,002 

Total 532,951.017 

Liabilities. 

Five  per  cent,  gold  coupon  debentures S  1,534,000 

Accrued  interest  on  debentures 12,783 

Accounts  payable 820,450 

Unclaimed  dividends 3,750 

^    .    ,       ,  s  2.370,983 

Capital  stock; 

Seven  per  cent,  cumulative  preferred $  2,551,200 

Common ,. 21,400,300 

23,951.500 

Surplus 6,628,534 

Total 532,951,017 

The  consolidated  profit  and  loss  account  as  of 
January  31,  igoi,  shows: 

Payments. 

Cost  of  sales $23,585,860 

Interest  on  debentures 240,040 

Dividends  paid: 

On  preferred  stock S     178,584 

On  common  stock 1.549.665 

1,728,249 

Surplus  at  commencement  of  year S  2.353.031 

Undivided  earnings  during  the  year  now 

added  to  surplus 4.275,503 

Balance  January  31,  1901  (surplus) 6,628,534 

Total 832,182,683 

Earnings. 

Balance  January  31,  1901  (surplus) $  2.353.031 

Sales $28,783,276 

Royalties  and  sundry  profits 298,366 

29,081,642 

Dividends  and  interest  received   on  stocks 

and  bonds  owned S     232,041 

Interest  and  discount 96,902 

328,943 

Piofit  on  sales  of  stocks  and  bonds 419,067 

Total $32,182,683 

The  balance  sheet  shows  that  the  company's  cash 
on  hand  in  excess  of  all  liabilities,  that  its  securities, 
real  estate  other  than  plants,  notes  and  accounts 
receivable,  work  in  progress  and  merchandise,  are 
$1,225,000  in  excess  of  the  capital  stock  outstanding. 
The  company  has  no  note  payable  nor  is  there  under 
discount  any  paper  bearing  the  company's  indorse- 
ment or  guarantee.  Since  January,  1895,  the  com- 
pany has  not  borrowed  any  money,  nor  at  any  time 
since  that  date  has  its  credit  been  used,  either  by 
issuing  notes,  indorsing  customers'  paper  for  dis- 
count or  lending  its  name  in  any  way;  but  by  adher- 
ing to  its  established  policy  of  maintaining  sales  on 
a  basis  of  cash  or  short  credit  to  desirable  cus- 
tomers, all  purchases  have  been  paid  for  jn  cash. 
On  January  31,  igoo,  there  were  outstanding  $5,300,- 
000  debentures.  There  were  purchased  for  cash 
(average  price,  $1,270.83)  during  the  year,  $3,000, 
leaving  $5,297,000.  Surrendered  and  exchanged  for 
common  stock  at  $120,  debentures  at  $100,  $3,763,000, 
leaving   debentures   outstanding,  $1,534,000. 

General  Electric  stock  made  another  sharp  advance 
last  week,  closing  on  Saturday,  April  13th,  at  226%. 


Electrical   and    Mechanical   Equipment 

of  the  Chicago  Government 

Building. 

At  the  present  time  the  work  on  the  United  States 
government  building  now  building  In  Chicago  has 
not  progressed  to  a  point  where  the  designers  can 
give  out  any  detailed  or  definite  information  con- 
cerning the  steam  and  electric  plant  to  be  installed. 
It  is  estimated,  however,  that  there  will  be  an 
equivalent  of  about  10,000  i6-candlepower  incan- 
descent lamps,  requiring  a  1,000-horsepower  gen- 
erating plant.  There  is  to  be  approximately  8,000,- 
000  cubic  feet  of  space  in  the  building,  and  it  will 
require  about  800  boiler  horsepower  to  supply  the 
heating.  Both  indirect  and  direct  heating  systems 
will  probably  be  installed.  There  will  be  six  pas- 
senger and  one  freight  elevator  from  the  first  to 
the  ninth  floors  and  two  passenger  elevators  from 
the  ninth  floor  to  the  top  of  the  dome.  In  the  sub- 
treasury  department  will  be  an  additional  elevator, 
making  10  elevators  in  all.  These  will  be  either 
electrically  or  hydraulically  driven.  All  the  other 
power  used  in  the  building  will  be  electric. 

Pierce,  Richardson  &  Neiler  of  Chicago  have  been 
appointed  consulting  mechanical  engineers  for  the 
building.  The  appointment  was  made  by  Henry 
Ives  Cobb,  the  architect  of  the  building,  and  is  au- 
thorized by  the  Treasury  Department.  Pierce, 
Richardson  &  Neiler  will  have  under  their  super- 
vision the  drawing  of  the  specifications  and  designs 
for  the  steam  and  electric  plant,  the  heating  and 
ventilating  systems,  and  the  sewerage  and  plumbing. 


An  electric  line  will  be  in  operation  this  summer  be- 
tween Geneva  and  Chamouni,  In  Switzerland.  The 
line  has  been  built  by  the  Paris,  Lyons  and  Medi- 
terranean company  from  Fayet-St.  Gervais,  a  station 
two  hours  by  rail  from  Geneva,  and  a  trifle  longer 
from  Aix  les  Bains.  During  the  summer  season  it 
is  intended  to  operate  six  trains  daily  between  Geneva 
and  Chamouni.  the  time  of  the  run  being  3^/^  to  four 
hours.  From  Paris  to  Chamouni  will  take  about 
14  hours.  The  electric  line  from  Fayet-St.  Gervais 
to  Chamouni  is  12^^  miles  long,  and  has  double 
tracks,  separated  by  a  distance  of  one  meter  (39^ 
Inches) .  For  2^4  miles  the  cars  will  ascend  on  cogs, 
the  steepest  grades  being  nine  per  cent. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Our  Farmer  Patrons.' 
By  Kora  F.  Briggs. 

In  these  days  of  sharp  competition,  which  tlie  Inde- 
pendent telephone  companies  of  Ohio  as  well  as  of 
other  states  are  called  upon  to  meet  at  the  hands  of 
the  old  telephone  monopoly,  it  behooves  the  intel- 
ligent manager  to  seize  upon  and  utilize  every  ad- 
vantage which  he  can  grasp,  and  which  will  more 
fully  entrench  his  company  in  the  hearts  of  the  peo- 
ple, and  which  will  render  the  service  he  is  giving 
more  and  more  a  necessity  to  his  patrons.  We  find 
that  for  a  time  the  people  remember  how  the  Bell 
company  and  its  lessees,  when  they  had  an  oppor- 
tunity to  do  so,  exacted  the  last  possible  farthing 
from  the  people  for  an  inferior  service ;  but  the  lapse 
of  time  serves  to  eradicate  the  memory  of  these- 
wrongs,  and  there  is  danger  of  the  monopoly  re- 
gaining much  of  its  lost  prestige  if  it,  by  superior 
general  ship,  or  better,  or  more  extensive  service,  is 
enabled  to  outstrip  its  rivals.  For  this  reason  the 
Independent  companies  are  constantly  on  the  qui 
vive  for  ideas  that  will  strengthen  their  organization 
and  better  their  service,  and  it  is  the  opinion  of  the 
writer  that  in  no  manner  can  the  local  Independent 
exchange  be  strengthened  as  it  will  be  by  the  exten- 
sion of  its  service  to  the  farming  community  living, 
say,  within  six  miles  of  the  town  in  which  the  ex- 
change is  located. 

Our  towns,  and  cities,  too,  for  that  matter,  are 
very  largely  populated  by  former  residents  of  the 
adjacent  country  districts,  and  many  of  the  dwellers 
of  these  towns  and  cities  have  left  parents,  brothers, 
sisters,  children  or  tenants  back  upon  the  old  farm, 
with  whom  they  desire  to  hold  almost  daily  com- 
munication. If  the  farmer  has  retired  and  moved 
to  the  city,  in  order  to  enjoy  the  advantages  from 
which  he  was  debarred  in  the  country,  he  has  left 
upon  the  farm  someone  whom  he  desires  to  reach 
by  telephone,  and,  while  he  may  be,  in  many  respects. 
a  "back  number,"  and  so  parsimonious  that  he  would 
think  a  long  time  before  separating  himself  from 
the  shekels  necessary  to  pay  the  rental  of  a  telephone 
in  his  urban  home,  just  let  him  know  that  you  can 
connect  him  with  the  farm,  and  thereby  enable  him 
to  direct  the  work  thereon  from  his  home,  and 
order  a  load  of  produce  brought  in  whenever  so  dis- 
posed, and  you  are  pretty  certain  to  receive  an  order 
from  him  for  service  at  both  ends  of  the  line  in 
which  he  is  interested.  Then  he  has  a  son  or  daugh- 
ter on  a  farm  in  another  direction,  or  in  an  ad- 
jacent village,  who  desires  to  talk  to  those  under  the 
parental  roof,  and  that  begets  an  influence  which  will 
bring  additional  subscribers,  either  to  your  company 
or  to  another  Independent  company,  which  is  the 
next  best  thing. 

The  first  question  which  arises  in  the  minds  of 
those  who  are  contemplating  thus  extending  their 
lines  to  the  country  is,  Will  it  pay?  After  an  ex- 
perience of  nearly  three  'years  with  farmers'  lines, 
I  am  prepared  to  assure  you  that  they  do  pay.  The 
rentals  received  therefrom  will  pay  upon  the  invest- 
ment necessary  to  their  construction  20  per  cent, 
gross  earnings,  and  will  add,  on  an  average,  three 
subscribers  in  town  to  every  one  installed  on  a  farm, 
and  this  latter  feature  would  make  the  investment 
a  good  one,  even  if  the  country  lines  did  not  more 
than  pay  the  cost  of  operation  and  six  per  cent,  on 
the  money  necessary  for  their  construction.  You  will 
find,  also,  that  the  farmers  will  be  the  most  prompt 
paying  subscribers,  many  of  them  paying  from  six 
months  to  a  year  in  advance. 

The  question  of  the  rentals  to  be  charged  these 
country  patrons  is  one  upon  which  the  Independent 
telephone  companies  of  the  state  widely  differ,  and 
it  would  be  for  the  common  good  if  an  agreement 
could  be  entered  into  whereby  the  same  prices  would 
prevail  throughout  the  state.  But  it  is  probably  too 
early  in  the  Independent  telephone  development  to 
expect  concerted  action  along  this  line  at  this  time. 
In  most  localities  the  telephone  companies  will  ex- 
perience little  difficulty  in  securing  contracts  among 
farmers,  for  six-party  lines,  at  $18  a  year,  for  the 
full  privileges  of  the  exchange,  the  same  as  granted 
to  town  subscribers. 

We  require  the  farmers  to  do  all  the  soliciting 
themselves,  and  to  bring  to  us  the  requisite  number 
of  five-year  contracts  already  signed,  and  also  to 
secure  for  the  company  all  the  necessary  right-of- 
way.  When  figuring  on  the  rate  to  be  charged,  we 
estimate  the  cost  of  construction  of  the  proposed 
line,  and  make  the  rate  sufficiently  high  that  the 
gross  income  from  the  initial  number  of  subscribers 
on  the  line  will  be  20  per  cent.,  figuring  six  per  cent, 
for  the  investment,  six  per  cent,  for  operation  and 
eight  per  cent,  for  depreciation.  For  example:  If 
the  proposed  line  is  four  miles  long,  it  will  cost,  ap- 
proximately, $500  to  build  it  and  equip  it  with  in- 
struments. Twenty  per  cent,  on  the  cost  would  be 
$100,  hence,  if  we  can  put  eight  subscribers  on  the 
one  circuit,  we  make  them  a  rate  of  $12  per  annum 
each,  which  gives  us,  practically,  20  per  cent,  gross 
income.  The  sequel  will  show  that  inside  of  two 
years  we  will  have  two  more  circuits  of  eight  tele- 
phones each,  or  24  subscribers  on  that  lead,  and  for 
the  last  16  we  have  had  no  expense  for  pole-line 
construction,  as  we  require  the  farmer  to  erect,  or 
pay  the  cost  of  erecting,  the  lateral  pole  line  leading 
from  his  house  to  the  main  line. 

I.  Paper  read  before  the  Ohio  Telephone  association  at  Colum- 
bus, Ohio.  00  April  5,  i'.)Oi.  Mr.  Briggs  is  manager  of  the  Home 
Telephone  crmpany  of  Tiffin,  Ohio, 


Our  experience  has  been  that  it  pays  to  build  a 
good,  substantial  line  of  25-foot  poles  with  six-inch 
tops,  and  use  ten-pin  cross-arms  for  at  least  four 
miles  from  the  exchange.  Beyond  that  distance  it 
is  sometimes  advisable  to  use  six-pin  arms,  but  it 
always  pays  to  look  a  long  way  into  the  future 
when  you  are  building  for  telephone  service. 

We  use  No.  14  B.  B.  double  galvanized-iron 
wire,  the  same  as  we  use  in  the  local  exchange,  and 
find  that  it  gives  good  service  to  farmers  living 
eight  miles  from  the  exchange,  with  occasional  trans- 
positions. All  instruments  should  be  bridged  with 
i,6oo-ohm  ringers,  and  equipped  with  "straight-way" 
generators.  Our  first  farmer  lines  were  equipped 
with  ordinary  1,600-ohm  bridged  ringers,  and  give 
fairly  satisfactory  service,  but  the  frequent  ringmg 
was  a  source  of  much  annoyance.  A  short  time 
since  we  installed  an  eight-party  line  with  "straight- 
way" generators,  which  allows  the  subscriber  to  sig- 
nal central  without  ringing  any  of  his  associates  on 
the  line,  and  it  is  proving  so  popular  that  we  will 
be  under  the  necessity  of  equipping  all  our  party 
lines  in  the  same  manner.  By  using  "straight-way" 
generators  fully  two-thirds  of  the  ringing  is  elimi- 
nated, only  the  signal  from  central  being  audible  at 
all  the  stations  on  the  line,  and  anyone  who  has 
installed  or  used  a  party  line  is  cognizant  of  the  fact 
that  the  paramount  difficulty,  and  chief  cause  of  com- 
plaint, is  on  account  of  the  multiplicity  of  rings. 

"How  do  you  prevent  eavesdropping  on  these 
lines?"  someone  asks.  We  do  not  prevent  it.  When 
the  service  is  installed,  the  subscribers  are  warned 
to  remain  away  from  the  instruments  when  they 
hear  another  subscriber's  call  sounded,  and  shown 
that  if  they  desire  immunity  from  annoyance  at  the 
hands  of  other  patrons  on  the  line,  they  must  re- 
member 'and  put  into  practice  the  Golden  Rule. 
After  the  novelty  of  the  thing  is  worn  off,  little 
trouble  is  experienced  from  this  source.  The  farm- 
ers themselves  find  means  to  reduce  that  kind  of 
trouble  to  a  minimum,  and  generally  make  it  pretty 
warm  for  subscribers  who  are  afflicted  with  an  al- 
most unconquerable  desire  to  know  what  their  neigh- 
bors  are  talking   about. 

In  a  paper  of  such  brevity  as  this  one,  it  is  im- 
possible to  enumerate  all  the  arguments  in  favor 
of  the  construction  of  farmers'  lines.  Let  me  re- 
capitulate and  say  that  the  income  from  these  lines 
will  pay  well  for  their  construction  and  operation, 
and  that  they  create  a  demand  for  the  company's 
service  from  the  residents  of  the  town  or  city  in 
which  the  exchange  is  located,  make  that  service 
absolutely  indispensable  to  the  local  business  meji,  and 
so  effectually  fortify  the  Independent  company  in 
the  aft'ections  of  the  people  and  so  identify  it  with 
the  daily  life  of  the  town,  that  the  monopoly  can 
offer  no  inducement  which  will  re-establish  it  in 
public  favor,  or  enable  it  to  take  the  business  away 
from  its  Independent  competitor. 


sic  is  also  supplied  by  the  company  to  its  subscribers, 
and  experiments  are  now  being  made  to  install 
■■penny-in-the-slot"  machines,  the  coin  to  be  used 
being  a  20-filler  piece,  worth  about  two  cents. 


British  Telephone  Contract  Secured  by 
Western  Electric    Company. 

It  is  announced  in  cable  dispatches  from  London 
that  the  Western  Electric  company  of  Chicago  and 
New  York  has  received  the  contract  to  install  the 
new  telephone  apparatus  for  the  British  govern- 
ment. Parliament  has  appropriated  £2,000,000  for 
tTie  establishment  of  telephone  systems,  and  it  was 
reported  that  the  American  firm  had  received  a 
contract  amounting  to  half  that  sum.  In  answer  to 
the  report  the  London  manager  of  the  Western 
Electric  company  spoke  as  follows  to  a  New  York 
Times  correspondent :  "Our  contract  does  not  reach 
anything  like  ii, 000, 000.  The  cables  we  are  installing 
were  made  by  British  labor  at  our  works  in  Wool- 
wich. Only  materials,  which  are  absolutely  unse- 
curable  here,  are  being  Imported  from  America. 
The  British  Postoffice  authorities  and  all  persons 
connected  with  telephonic  construction  in  Great 
Britain  and  on  the  continent  admit  that  these  are 
far  ahead  of  any  made  on  this  side.  The  greater 
part  of  the  appropriation  of  i2,ooo,0OO  will  be  spent 
in  t)reaking  up  roads  and  similar  work.  The  British 
firms  had  a  fair  show,  and  It  was  only  when  It  ^yas 
found  that  they  were  unable  to  provide  the  materials 
that  the  Postoffice  here  dealt  with  an  American 
firm." 


The    Telephone    Newspaper    in    Buda- 
pest. 

The  novel  system  of  supplying  news  at  stated  in- 
tervals by  telephone,  called  a  "telephone  newspaper," 
continues  in  successful  operation  in  Budapest,  Hun- 
gary. A  recent  non-technical  writer  in  the  World's 
Work  says  that  the  paper  has  6,200  subscribers,  and 
the  staff  consists  of  a  business  manager,  an  editor- 
in-chief,  four  assistant  editors,  and  nine  reporters. 
The  company  owns  its  own  plant  and  has  the  same_ 
right  to  place  wires  that  is  enjoyed  by  the  telephone 
and  telegraph  companies.  A  reader,  who  is  called 
a  "stentor,"  talks  into  a  double  transmitter,  and  the 
subscriber  has  two  receivers  like  those  used  by  the 
telephone  operators.  The  sound  of  the  reader's  voice 
is  said  to  be  greatly  strengthened  by  the  machine. 
Each  subscriber  has  a  complete  programme  to  tell 
him  just  what  news  to  expect  at  any  hour.  The 
news  is  secured  by  reporters  in  the  ordinary  man- 
ner, and  after  being  written  out  Is  copied,  by  means 
of  lithographic  ink,  on  long  galley  slips,  from  which 
the    stentors    read    into    their    transmitters.     Mu- 


Independent  Telephone  Consolida- 
tions. 

The  negotiations  that  have  been  under  way  for 
some  time,  looking  toward  the  consolidation  of  the 
large  Independent  telephone  systems  of  Maryland 
tind  Pennsylvania,  were  finally  consummated  in 
Baltimore  on  April  nth.  The  action  was  taken  at 
a  meeting  of  the  directors  of  the  United  Telegraph 
and  Telephone  company.  As  a  result  of  the  con- 
solidation, which  has  been  engineered  by  a  syndicate 
headed  by  George  R.  Webb,  the  following-named 
properties  were  acquired  by  the  United  company: 
Maryland  Telephone  and  Telegraph  company,  capi- 
tal stock,  $1,000,000;  Pittsburg  and  Allegheny  Tele- 
phone company,  capital  stock,  $1,500,000;  West  Penn- 
sylvania Long-distance  Telephone  company,  capital 
stock,  $1,000,000;  Home  Telephone  and  Electric  com- 
pany, capital  stock,  $200,000;  Allegheny  County  Tele- 
phone company,  capital  stock,  $200,000;  Harsford 
County  Telephone  company,  capital  stock,  $10,000; 
total  capital  stock,  $3,960,000. 

In  all,  about  50,000  telephones,  either  in  actual 
operation  or  under  contract  awaiting  installation, 
will  be  added  to  the  combination.  The  United  com- 
pany obtains  a  strong  position  in  the  Pittsburg  ter- 
ritory by   the   interests  absorbed  there. 

The  West  Pennsylvania  Long-distance  Telephone 
company  owns  the  line  from  Pittsburg  to  Beaver. 
Pa.,  where  connection  is  made  with  the  United 
States  Long-distance  Telephone  company  that  will 
give  service  into  Cleveland  and  other  Ohio  and 
Indiana  places.  More  than  167,000  telephones  will 
be  connected  by  this  line  with  the  Pittsburg  and 
Allegheny  plant. 

The  United  Telephone  and  Telegraph  company, 
which  absorbs  these  extensive  interests,  was  char- 
tered under  the  laws  of  New  Jersey.  It  has  la 
capitalization  of  $5,000,000  of  common  stock  and 
$2,500,000  of  si.x  per  cent,  cumulative  preferred 
stock.  The  financial  plans  provide  for  the  issuance 
at  once  of  $3,500,000  of  the  common  stock,  and  $2,- 
.  000,000  of  the  preferred. 

The  directors  of  the  United  Telephone  and  Tele- 
graph company  are  Alexander  Brown,  Henry  A. 
Parr,  Thomas  J.  Hayward,  S.  Davies  Warfield  and 
James  Bond  of  Baltimore,  and  John  Hedden,  third, 
of  New  Jersey.  In  pursuance  of  his  plan  to  with- 
draw from  active  connection  with  all  corporations, 
before  going  abroad,  it  is  said  that  Mr.  Brown  will 
retire  from  the  board  and  will  be  succeeded  by 
George  R.  Webb.  It  Is  also  understood  that  Mr. 
Webb  will  become  president  of  the  big  company. 
Additional  directors  will  be  placed  on  the  board  to 
represent  the  Pittsburg  interests. 

Following  the  report  of  this  eastern  telephone 
consolidation,  comes  another  that  the  Ohio  telephone 
men  have  a  plan  whereby  they  will  combine  the  In- 
dependent interests  all  over  the  United  States  and 
form  a  company  that  will  be  a  dangerous  competitor 
to  the  Bell  Telephone  company  throughout  the 
country.  The  Cleveland  Leader,  in  a  recent  ar- 
ticle, said: 

"There  is  a  small  coterie  of  financial  men  with 
offices  in  the  Electric  building  who  are  working  out 
a  task  of  more  magnitude  than  is  generally  appre- 
ciated by  the  citizens  of  Cleveland.  With  Henry  A. 
Everett  as  the  leading  spirit,  they  are  doing  nothing 
less  than  attempting  to  become  a  formidable  com- 
petitor to  the  Bell  Telephone  company  throughout 
the  United  States.  Already  they  have  filled  Ohio, 
Michigan  and  Western  Pennsylvania  wifh  a  network 
of  wires,  and  they  are  still  reaching  out  for  new 
territory.  Within  a  few  years  they  hope  to  cover 
the  entire  United  States  with  their  Independent 
systems  of  telephones.  Then  there  will  be  a  con- 
solidation of  interests,  similar  to  the  manner  in  which 
the  Postal  Telegraph  company  was  formed." 

There  is  also  said  to  be  a  movement  on  foot  to 
take  up  some  of  the  best  territory  in  West  Virginia. 
The  plan  of  the  Federal  Telephone  company  is  to 
finance  the .  small  companies  that  are  organized  in 
the  different  towns,  and  the  large  ones.  If  necessary, 
and  the  work  Is  thus  made  comparatively  easy  for 
the  local  promoters.  That  the  movement  Is  rapidly 
growing  over  a  large  field  Is  further  attested  by  the 
fact  that  a  franchise  has  just  been  secured  In  Kan- 
sas City,  through  the  efforts  of  Judge  J.  M.  Thomas, 
and  an  Independent  plant  will  soon  be  built  there. 
This  will  make  an  excellent  starting  point  for  west- 
ern and  southern  development. 


New  Locations  for  Chicago  Exchanges, 

The  West  exchange  of  the  Chicago  Telephone 
company,  formerly  at  Madison  street  and  Ashland 
boulevard,  was  moved  to  new  quarters  at  Seeley 
avenue  and  Monroe  street  a  few  days  ago. 

The  Englewood  and  Wentworth  exchanges  of  the 
same  company  have  been  removed  to  a  new  two- 
story  stone  building,  erected  especially  for  them  at 
6304  Stewart  avenue,  Englewood.  The  new  building 
is  fireproof,  has  all  the  best  appointments  for  quick 
service  and  for  the  comfort  of  the  operators,  and 
cost  about  $50,000.  The  Lake  View  exchange  will 
be  installed  in  its  new  building  after  May  ist. 
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Telephone  News  from   the  Northwest. 

The  Minnesota  Telephone  and  Electric  Light  com- 
pany has  been  formed  to  succeed  the  Northern  Min- 
nesota Telephone  company  of  Wadena,  Minn.  The 
new  company  will  establish  a  local  exchange  in  Grand 
Kapids,  Minn. 

The  Edgerton  Telephone  company  of  Edgerton, 
Minn.,  has  been  incorporated,  with  $50,000  capital 
stock. 

The  Union  Electric  Telephone  company  proposes 
a  new  line  from  Hector,  Minn.,  to  the  Twin  Cities, 
for  the  benetit  of  the  towns  west  of  Glencoe,  Minn. 

The  Monroe  OVis.)  Telephone  company  will  ex- 
pend $3,000  in  improvements  to  the  system. 

j\I.  H.  Jewell  is  an  applicant  for  a  franchise  for 
a  local  e.xchange  at  Bismarck,  N.  D. 

The  Northwestern  Telephone  Exchange  company 
reports  a  net  gain  in  subscribers  for  March  of  17O, 
making  a  total  of  22,279  subscribers  on  March  31st. 

E.  E.  Webster  has  been  discharged  as  receiver  for 
the  Mississippi  Valley  Telephone  company  at  Minne- 
apolis. The  court  complimented  him  on  the  able 
and  faithful  manner  in  which  he  discharged  his 
duties. 

The  Western  Telephone  company  will  build  a  Ime 
from  Garretson,  S.  D.,  to  Dell  Rapids,  and  have  it 
in  operation  by  the  middle  of  June. 

Thomas  E.  Dydal,  H.  Sampson,  E.  J.  Scofield, 
W.  E.  Landeene  and  L.  V.  Barnes  have  formed  a 
local  company  at  Elbow  Lake,  Minn.,  and  will  install 
an   exchange. 

The  Fosston  (Minn.)  Telephone  company  will 
build  a  line  to  Queen,  Olga,  Gully,  Winsor  and  other 
points. 

The  Northern  Electric  Telephone  company  has 
completed  arrangements  for  a  metallic  circuit  to  in- 
clude Wheaton,  Ortonville,  Appleton,  Granite  Falls 
and  Glencoe,  Minn.  They  will  connect  with  Min- 
neapolis. 

The  Northwestern  Telephone  Exchange  company 
has  brought  suit  against  the  city  of  St.  Paul  for 
$5,000,  alleged  to  be  due  for  toll  and  telephone  serv- 
ices. The  bill  dates  back  four  years.  The  city 
claims  the  bill  is  excessive,  and  claims  exemption 
under  its  agreement  with  the  company  that  the  city 
is  to  receive  a  certain  number  of  telephones  free 
and  other  service  without  charge.  This  company 
has  amended  the  order  for  installing  no  more  nickel- 
in-the-slot  machines  in  St.  Paul  and  Minneapolis. 
The  manager  now  uses  his  discretion  in  the  matter. 

The  Dakota  Central  Telephone  company  of  Aber- 
deen, S.  D.,  has  purchased  materials  for  a  complete 
metallic-circuit  telephone  system  to  Minneapolis.  A 
line  will  be  run  from  Britton  to  Lidgerwood,  and 
new  exchanges  will  be  put  in  at  Britton,  Wilmot 
and  Bryant.  The  Huron  exchange  will  be  entirely 
rebuilt. 

The  Western  Minnesota  Telephone  company,  with 
headquarters  at  Glencoe,  JMinn.,  at  its  annual  meet- 
ing, voted  that  henceforth  stockholders  shall  not 
have  free  access  to  the  lines.  The  management  feels 
that  the  stockholders  have  used  the  lines  freely  and 
have  kept  away  paying  business. 

The  Interior  Telephone  company  of  Cedar  Rapids, 
Iowa,  has  secured  a  franchise  at  Grinnell,  Iowa,  for 
a  local  exchange. 

The  St.  Ansgar  Telephone  company  has  been  in- 
corporated at  St.  Ansgar,  Iowa,  v/ith  $3,000  capital 
stock. 

The  Jefferson  Telephone  company  has  been  given 
a  franchise  for  a  local  exchange  at  Paton,  Iowa. 

The  Western  Electric  Telephone  company  asks 
for  a  20-year  franchise  at  Cherokee,  Iowa.  If 
granted,  the  company  will  rebuild  the  system,  at  an 
expense   of  $12,000  to  $15,000. 

The  Parkersburg  Telephone  company  has  been 
incorporated,  with  $10,000  capital  stock,  to  operate 
in  Parkersburg,  Iowa. 

The  Victor  and  Simimit  Independent  Telephone 
association,  the  Germa'n  Independent  Telephone  as- 
sociation, the  Victor-Hartwick  Independent  Tele- 
phone association  and  the  Guernsey  and  Victor  Mu- 
tual Telephone  association  have  all  been  granted 
franchises  at  Victor,  Iowa. 

Grand  Junction,  Iowa,  has  refused  a  local-exchange 
franchise  to  Mr.  Cockrell  of  Jefferson.  He  has  al- 
ready installed  an  exchange  of  30  connections,  which 
will  probably  have  to  be  removed. 

The  Iowa.  Dakota  and  Minnesota  Telephone  com- 
pany has  been  formed,  with  a  capital  stock  of  $100.- 
000.  Thomas  Way,  T.  A.  Potter,  E.  P.  Healy  and 
B.  C.  Way  of  Britt,  Iowa,  and  Jos.  Kirby  and  J.  F. 
McMahon  of  Sioux  Falls,  S.  D.,  are  the  incorpo- 
rators. 

The  Fraley  and  Arney  Telephone  company  of  .\I- 
bion,  Iowa,  has  become  a  mutual  company,  and  wiU 
henceforth  be  known  as  the  Iowa  Valley  Mutual 
Telephone  company. 

A  new  exchange  is  projected  for  Mount  Ayr, 
Iowa,  to  connect  with  all  the  farm  lines.  The  Con- 
solidated Telephone  company  is  to  be  formed  by 
the  rural  lines  and  a  local  exchange  installed.       R. 


notice  of  an  increase  of  capital  stock  from  $50,000 
to  $100,000,  to  provide  for  the  new  plant  which 
will  be  installed  this  summer.  George  A.  Ullman 
is  president  of  the  company,  and  Howard  Swartz, 
secretary. 

The  patrons  of  the  telephone  company  at  Bluffton 
have  demanded  a  reduction  of  price  from  $2  to  $1 
per  month,  which  has  been  refused.  It  is  said  that 
they  will  order  the  telephones  out,  but  it  is  probable 
that    a   compromise   will    be  reached. 

Maruce  L.  Sternberger,  a  prominent  coal  operator, 
has  been  elected  president  of  the  Jackson  County 
Telephone  company.  The  first  line  will  be  built  from 
Jackson  to  Wellston,  and  the  lines  will  then  be  e:t- 
tended    to    Portsmouth   and    Chillicothe. 

The  Bell  Telephone  company  and  the  Akron  Peo- 
ple's Telephone  company  are  having  a  rale  war  at 
Cuyahoga  Falls.  The  Bell  company  is  offering  serv- 
ice at  50  cents  a  month. 

The  Home  Telephone  company  of  Findlay  and  the 
Postal  Telegraph  company  have  made  an  arrange- 
ment whereby  both  will  use  the  same  poles  on  cer- 
tain streets  of  the  town.  This  will  allow  the  tele- 
phone company  to  use  some  streets  over  which  it 
now  has  no  franchise. 

Contempt  proceedings  have  been  brought  against 
the  stockholders  of  the  Farmers"  Co-operative  Tele- 
phone company  of  Mansfield.  It  is  claimed  they 
filed  a  deed  of  assignment  when  there  was  an  in- 
junction issued  against  such  an  action. 

F.  H.  Lyder  of  Akron  has  secured  the  Garl  pat- 
ents on  his  hotel  fire-alarm  systems,  and  will  form 
a  company  to  manufacture  the  apparatus.  In  case 
of  fire  in  any  room  in  the  house,  bells  are  rung  in 
all  the  other  rooms  by  this   device. 

The  Putnam  Telephone  company  of  Ottawa  has 
increased  its  capital  stock  from  $40,000  to  $100,000. 
G.  W.  Riser  is  president,  and  C.  B.  Matthews,  sec- 
retary,  of  the   company. 

The  Belmont  Telephone  company  of  Bridgeport 
has  increased  its  capital  stock  from  $15,000  to  $75,- 
dbo.  J.  C.  Heinlein  is  president,  and  Andrew  Hein- 
lein,  secretary,  of  the  company. 

The  Madison-Clark  Telephone  company  of  Lon- 
don has  been  incorporated,  with  a  capital  stock  of 
$75,000,  by  William  M.  Jones,  J.  F.  Rankin,  R.  W. 
Boyd,  J.  C.  McMillan,  Ed  L.  Barker  and  A.  S.  Bell. 
The  new  company  is  authorized  to  construct  ex- 
changes at  London,  South  Charleston  and  other 
towns  in  Madison,  Green,  Clark  and  Fayette  coun- 
ties, and  to  build  toll  lines  from  London  to  Mount 
Sterling.  Cedarville,  Jefforsonville,  Sedalia,  Yates- 
ville  and  Mechanicsburg,  and  branches  to  other 
points  to  be  selected  by  the  board  of  directors.  It  is 
possible  that  the  new  company  is  formed  to  extend 
the  sphere  of  the  present  London  Telephone  com- 
pany. O.  M.  C. 


Indiana  Telephone  Items. 

In  addition  to  extensive  extensions  of  old  lines 
throughout  Indiana,  new  companies  are  organizing 
daily.  During  the  last  week  the  following  compa- 
nies were  incorporated:  Carmel  Mutual  Telephone 
company,  Carmel ;  capital,  $5,000 ;  directors,  Jonathan 
Johnson,  Thomas  Husey  and  E.  H.  Collins.  The 
Markleville  Telephone  company,  MarkleviUe;  capi- 
tal, $217;  directors,  Allen  Boram,  E.  V.  Boram  and 
J.  H.  Slaughter.  The  Bellmore  and  Mansfield  Citi- 
zens' Telephone  company,  Bellmore;  capital,  $5,000; 
directors,  Thomas  Harmless,  S.  R.  Coleman  and 
William  Wimmer.  The  Hazlerigg  Co-operative  Tele- 
phone company,  Hazlerigg;  capital,  $5,000.  The 
Taylorsville  Telephone  company,  Taylorsville ;  capi- 
tal, $2,000;  directors,  S.  S.  Drybread,  B.  W.  Cham- 
bers, Edward  S.  McSweeney  and  B.  E.   Everine. 

The  promoters  and  owners  of  the  Indiana  tele- 
phone companies  who  have  undertaken  to  accom- 
plish the  withdrawal  of  the  name  of  F.  I.  Allen 
for  patent  commissioner,  on  the  ground  that  he  is 
interested  in  Bel!  patents,  have  not  as  yet  received 
any  reply  to  the  telegram  sent  President  McKinley. 
The  Independent  men  have  quit  talking  on  the  sub- 
ject and  will  make  another  attempt,  which  they  hope 
will  be  successful.     The  new  plan  is  kept  a  secret. 

The  Clinton  County  Circuit  Court  has  authorized 
Richard  Clark,  receiver  of  the  Energy  Telephone 
company,  to  borrow  $5,000,  with  which  to  make 
needed  improvements  and  operate  the  plant  to  its 
full  earning  capacity.  F. 


Ohio  Telephone  Notes. 

The  Central  Union  Telephone  company  is  making 
an  effort  to  cover  the  field  about  Springfield  and  is 
taking  in  the  small  towns  all  around  in  order  to 
deter  the  United  States  company  from  carrying  out 
its  plans.  It  is  also  proposed  to  build  farmers' 
lines,  and  solicitors  are  at  work  in  towns  in 
Clark  County.  However,  the  Independent  company 
is  quietly  going  on  with  its  plans  and  will  buil'd  its 
lines. 

The  Star  Telephone  company  of  Ashland  has  filed 


Convention    of  the    Independent  Tele- 
phone Association. 

TEe  fifth  annual  convention  of  the  Independent 
Telephone  Association  of  the  United  States  of  Amer- 
ica will  be  held  at  the  grounds  of  the  Pan-American 
E.xposition  at  Buffalo  on  June  nth,  12th  and  13th. 
The  programme  for  the  meeting  will  be  arranged 
later.  Arrangements  have  been  made  with  the  rail- 
roads by  the  management  of  the  Pan-American  Ex- 
position to  carry  visitors  at  one  and  one-third  fares 
for  the  round  trip.  The  committee  on  arrangements 
is  composed  of  S.  E.  Wayland  of  Scranton,  Pa.,  and 
Robert  R.  Hefford  and  Clark  L.  Ingham  of  Buf- 
falo, who  will  arrange  for  special  rates  at  hotels 
for  those  attending  the  convention. 

This  event  is  one  of  great  importance  to  Inde- 
pendent interests,  and  a  large  attendance  is  urged. 
The  time  of  holding  the  convention  will  afford  ample 
opportunity  for  seeing  the  exposition  to  best  ad- 
vantage, and  the  inducements  offered  should  attract 
telephone  men  from  all  over  the  country. 


NEW  COMPANIES. 

A  stock  company  has  been  organized  at  Rhine- 
lander,  Wis.,  to  install  an  Independent  exchange. 
Arthur    Taylor    is   secretary  of  the   company. 

The  Advance  Telephone  company  of  Anna,  111., 
has  been  organized,  with  a  capital  of  $17,500,  by 
F.  W.  Willard,  Ed  Samson  and  George  A.  Bell. 

A  telephone  company  has  been  organized  at  Mel- 
rose, Fla.,  with  Dr.  J.  B.  Curtis,  president,  and  Rev. 
A.  H.  Waters,  secretary  and  treasurer.  The  line  is 
to  run  from  Melrose  to  Waldo,  via  Orange  Heights. 

The  Bell  County  Telephone  company  of  Texas 
has  been  organized,  with  a  capital  stock  of  $120,000, 
to  operate  in  Bell  County,  Texas.  The  incorporators 
are  J.  E.  Boynton  of  Waco,  Texas,  and  J.  K.  Duffy 
of  New  York. 

A  company  has  been  organized  at  Tampa,  Fla., 
^  with  $200,000  capital  stock  for  the  construction  of 
'  an   underground   telephone   system.     M.    G.    Brorine 

and   Guy   Hoffman   of   Ohio   are   interested   in   the 

projected  system. 

The  Terrace  City  Telephone  company,  with  a 
capital  stock  of  $500,  has  been  incorporated  to  do 
business  in  Kansas  City,  Mo.,  and  Kansas  City, 
Kan.  The  incorporators  are  Hugh  C.  Ward,  Fred 
Huttig  and  Ferd  Helm. 

The  Suburban  Telephone  company,  with  capital 
stock  amounting  to  $10,000,  has  been  incorporated 
by  Edward  C.  Carrington,  Jr.,  C.  Ross  Mace,  John 
H.  Sheridan,  John  W.  Crouch,  Robert  C.  McClin- 
tock,  Joseph  Dryer  and  R.  Vincent,  Jr. 

The  Preston  Bend  Telephone  company,  recently 
organized  at  Preston.  Texas,  with  a  capital  stock 
of  $5,000,  by  A.  G.  Noble  and  others,  proposes  to 
build  a  line  from  Denison,  Te.xas,  to  various  points 
in  Indian  Territory,  and  is  in  the  market  for  supplies. 

The  Florida  Telegraph  and  Telephone  association 
has  been  chartered,  to  do  business  at  Inverness, 
Fla.,  and  neighboring  towns.  The  capital  is  $5,000, 
with  privilege  of  increase,  and  the  incorporators  are 
William  K.  Jackson,  James  P.  Wilson  and  J.  M. 
Young. 


GENERAL  TELEPHONE  NEWS. 

The  Inland  Telephone  company  of  Middlebourne, 
W.  Va.,  is  about  to  increase  its  facilities  and  im- 
prove  its   plant. 

The  Wilson  and  Tarboro  Telephone  company  of 
Wilson,  N.  C,  will  increase  its  capital  stock  from 
$10,000  to  $25,000. 

At  Rome,  Ga.,  a  telephone  ordinance  has  been 
passed,  and  the  Southern  Bell  will  commence  ex- 
tensive improvements,  and  a  new  system  will  be 
inaugurated,  it  is  said. 

W.  D.  Burford,  local  manager  of  the  Cumberland 
Telephone  and  Telegraph  company  at  Owensboro. 
Ky.,  has  purchased  a  building  and  will  expend  $18,000 
in  improving  and  equipping  it  as  a  telephone  ex- 
change. 

The  capital  stock  of  the  Union  Telephone  com- 
pany of  Alma,  Mich.,  has  been  increased  $50,000 
to  provide  for  new  lines  to  Lansing  and  between 
Edmore  and  Ionia,  and  for  new  exchanges  at 
Baumster,   Elsie,   Ashley   and   Ovid. 

The  Southern  Bell  Telephone  company  has  asked 
for  a  franchise  to  put  in  an  exchange  at  Cartersville. 
Ga.  If  the  application  is  acted  upon  favorably,  it 
is  said  that  it  will  mean  a  fight  between  the  Bell 
and  the   Independent   companies. 

The  Erie  Telephone  company  reports  net  gains 
of  2,221  subscribers  during  March,  igoi,  and  3,020 
new  subscribers  from  January  1st  to  March  31st. 
The  total  number  connected  March  31st  was  144,619 
and  3,490  were  awaiting  connection  on  that  date. 

It  is  stated  in  New  Haven,  Conn.,  on  high  au- 
thority, that  the  Southern  New  England  Telephone 
company  is  negotiating  for  a  long  lease  of  the  An- 
sonia  (Conn.)  telephone  system.  The  Ansonia  is 
the  largest.  Independent  system  in  Connecticut,  and  it 
has   been  in   operation   several   years. 

The  Queen  City  Telephone  company  of  Charlotte. 
N.  C,  recently  reported  as  having  been  purchased 
by  the  Curtis  syndicate  of  New  York  city,  has 
changed  its  name  to  the  Charlotte  Telephone  com- 
pany, incorporated,  with  a  capital  of  $30,000,  by 
James  B.  Curtis,  Joseph  Q.  Taylor  and  A.  A.  Miller. 

The  Atlanta  Standard  Telephone  company  of  At- 
lanta, Ga.,  at  the  annual  meeting,  discussed  plans  for 
enlarging  and  developing  the  system,  by  combina- 
tion with  suburban  lines,  to  make  the  plant  one  of 
the  largest  in  the  South.  A  report  on  the  develop- 
ment of  the  company  will  be  made,  which  may  as- 
sist in  deciding  upon  the  question  of  further  develop- 
ment. 

The  Southern  States  Telephone  company  of  Mary- 
land has  given  to  the  Fidelity  and  Deposit  company 
of  that  state  a  mortgage  on  its  property  to  secure 
$150,000  worth  of  25-year  five  per  cent,  bonds;  $50,- 
000  of  this  will  be  used  to  settle  outstanding  indebted- 
ness, and  in  addition  extensions  will  be  made  to  the 
company's  business  and  long-distance  connections  will 
be  given  especial  attention. 
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Bullock-Wagner  Combination. 

As  stated  in  the  Western  Electrician  last  week, 
the  Bullock  Electric  Manufacturing  company  of  Cin- 
cinnati and  the  Wagner  Electric  Manufacturing 
company  of  St.  Louis  have  effected  a  combination 
of  their  selling  organizations.  The  companies  in- 
terested say  that  by  thus  combining  forces 
they  are  mutuallj'  benefited,  inasmuch  as  the  prod- 
ucts of  the  two  companies  arc  totally  different, 
and  where  the  product  of  one  is  used,  the 
other  is  likely  to  be  necessary.  The  product  of 
the  Bullock  company  consists  of  a  complete  line  of 
direct  and  alternating-current  machines,  from  a  one- 
half-horsepower  motor  to  a  10,000-kilowatt  gener- 
ator, controllers  of  various  types  and  rotary  trans- 
formers. The  Bullock  "Teaser"  power  system  for 
driving  large  daily-newspaper  presses  has  become 
well  known,  and  is  to-day  installed  in  the  press 
rooms  of  many  of  the  leading  dailies  in  Europe  and 
America.  The  product  of  the  Wagner  Electric  Man- 
ufacturing company  covers  a  full  line  of  static  trans- 
formers of  all  tj'pes  and  of  the  largest  sizes,  am- 
meters, voltmeters,  indicating  wattmeters,  switches, 
switchboards  for  all  purposes  and  single-phase,  self- 
starting,  alternating-current  motors.  The  absence  of 
complicated  starting  mechanism  especially  adapts  the 
Wagner  single-phase  motor  to  pumping  plants  and 
machinery  of  like  character. 

The  two  lines  are  well  adapted  to  be  sold  by  one 
organization,  which  will  be  under  the  management 
of  Mr.  E.  H.  Abadie,  formerly  sales  manager  of  the 
Wagner  company. 


Edison's  Storage  Battery. 

So  far  as  known,  no  American  patent  has  been 
issued  yet  for  Edison's  new  storage  battery.  Mr. 
Edison's  reluctance  to  discuss  his  present  work 
is  well  known.  Nevertheless,  a  New  York  daily 
newspaper  publishes  the  following  alleged  interview 
with  him :  "My  new  storage  battery  will  be  about 
half  the  weight  of  those  now  used  in  automobiles. 
I  do  not  use  lead  in  the  battery,  but  I  do  not  care 
lo  state  at  present  what  metal  is  employed.  The 
battery  is  permanent,  and  does  not  suffer  from  de- 
preciation. Of  late  I  have  been  giving  my  attention 
almost  exclusively  to  chemicals.  I  have  discovered 
a  new  reaction  in  chemistry  which  is  going  to  prove 
very  valuable.  The  capital  stock  for  my  new  storage 
battery  has  been  subscribed  by  the  presidents  of  three 
trunk  lines.  There  is  not  a  share  of  the  stock  on 
the  market.  I  have  perfect  confidence  in  the  practical 
success  of  my  new  invention,  and  the  first  demon- 
stration of  the  process  will  be  made  at  the  Pan- 
American  Exposition.  I  will  build  a  factory  at 
Menlo  Park  for  the  manufacture  of  the  batteries. 
I  have  made  fortunes  for  many  people  out  of  my 
inventions.  This  one  is  going  to  make  a  fortune 
for  Edison." 


Smith  &  Hemenway  Lineman's  Plyer. 

The  Smith  &  Hemenway  company  of  296  Broad- 
way,   New    York   city,    says   that   there   has   been   a 


Brewster  Sign  Receptacles  and  At- 
tachments. 

Those  who  have  had  any  experience  in  construct- 
ing or  installing  electric  signs  or  decorations  will 
doubtless  view  with  favor  the  Brewster  universal 
sign  receptacles  and  attachments,  recently  put  on  the 
market.  By  means  of  these  devices  it  is  stated 
that  anything  in  the  way  of  electrically  illuminated 
signs  or  decorations  for  the  interior  or  front  of 
buildings  may  be  quickly  made  up  and  changed  at 
will,  at  very  small  expense,  lo  something  entirely 
different,  thus  providing  for  the  use  of  theaters, 
merchants,  electric-lighting  companies,  etc.,  a  valua- 
ble improvement  over  the  ordinary  type  of  electric 
sign  or  decorative  work. 

As    shown    in   the   accompanying   illustration,    the 


Although  irregular,  the  arrangement  of  the  teeth  is 
arbitrary.  If  the  disk  be  rotated  by  means  of  a 
small  crank  shaft  geared  with  the  disk  shaft,  the 
spring  contact  is  forced  outwardly  by  the  teeth, 
hut  drops  back  by  its  own  elasticity,  and  thus  makes 
and  breaks  the  circuit.  The  experienced  telegraph 
operator,  detecting  these  makes  and  breaks  at  the 
sounder,  recognizes  them  as  the  dots  and  dashes 
of  the  Morse  alphabet.  The  teeth  are  so  arranged 
as  lo  spell  out  the  sentence,  "John  quickly  extem- 
porized five  tow  bags."  If  the  disk  be  rotated  for- 
wardly,  this  sentence,  thus  oddly  worded  to  in- 
clude every  letter  in  the  alphabet,  is  licked  off  at 
the  sounder;  if  rotated  in  the  opposite  direction,  the 
sentence  will  be  telegraphed  backward. 

In  the  operation  of  the  apparatus  the  disk  is  com- 
pletely under  the  control  of  the  student.     It  can  be 


BREWSTER   SIGN    RECEPTACLES   AND   ATTACHMENTS, 


receptacles  themselves  are  linked  together  by  S- 
shaped  clamp  hooks  which  bind  firmly  about  the  re- 
ceptacle, thus  clamping  the  whole  structure  into 
a  rigid  outline  of  any  design  or  proportion  desired. 
For  in-door  use  the  receptacles  may  be  readily 
wired,  using  the  contacts  projecting  at  the  back  of 
the  main  receptacle.  For  out-door  use  in  an  ex- 
posed position  where  weatherproof  construction  is 
desirable,  the  wires  may  be  run  through  openings 
in  the  contact  cap,  provided  for  that  purpose.  The 
contact  cap  is  then  attached  to  the  receptacle  proper 
by  means  of  a  screw  passing  through  the  base  of 
the  receptacle  proper,  into  a  nut  embedded  in  the 
contact  cap ;  the  space  between  the  wires  and  the 
holes  in  the  contact  caps  through  which  the  wires 
pass  may  then  be  filled  in  with  some  waterproof 
compound,  and  a  thoroughly  watertight  and  safe 
construction  obtained.  Owing  to  the  fact  that  the 
contact  caps  are  spaced  at  regular  intervals,  the  same 
contact  caps  and  the  same  wiring  may  be  readily 
used  in  connection  with  designs  entirely  different 
from  the  one  for  which  they  were  originally  made 
up,  it  not  being  necessary  to  change  the  wiring,  ex- 
cepting in  rare   instances. 

As  an  additional  protection  to  the  lamp  and  socket 
when  used  in  exposed  positions  out  of  doors,  a  metal 
rain  guard  is  provided.  This  rain  guard  is  adjusta- 
ble upon  the  projecting  shoulder  of  the  receptacle, 
so  that,  by  moving  it  in  or  out,  it  readily  adjusts 
itself  lo  the  neck  of  an  incandescent  lamp  of  any 
size  or  shape,  making  a  practically  watertight  junc- 
tion between  the  metal  cap  and  the  bulb  of  the  lamp. 
These  receptacles  and  attachments  are  manufactured 
by  the  Electric  Motor  and  Equipment  company, 
12-14  Beaver    street,   Newark,    N.  J. 


rotated  as  slowly  as  desired;  or  it  can  be  so  rapidly 
turned  that  its  curious  sentence  will  be  received  at 
the  sounder  with  a  verj""  rapid  speed.  Moreover, 
the  message  on  the  disk  is  transmitted  with  a  dis- 
tinctness and  faultlessness  which,  it  is  said,  the 
most  perfect  operator  can  never  hope  to  attain.  It 
might  seem  that  the  student  simply  learns  one  sen- 
tence forward  and  backward,  and  that  the  instru- 
ment is  a  good  teacher  only  within  very  narrow 
limits,  but  this  disk  can  be  partially  rotated,  back- 
ward and  forward,  any  number  of  times,  in  any 
place,  so  that  the  letter  to  be  transmitted  cannot  pos- 
sibly be  anticipated.  Thus  the  student  learns  how  to 
receive  a  cipher  message,  the  meaning  of  which 
he  cannot  know.  When  sufficient  proficiency  has 
been  obtained  in  receiving  messages  from  the 
sounder,  the  student  can  learn  to  transmit  messages 
in  the  regular  method  by  means  of  the  key,  which 
forms  part  of  the  apparatus.  The  omnigraph  is 
being  introduced  by  the  Omnigraph  Manufacturing 
company  of  39  Cortlandt   street,   New   York  city. 


The    Omnigraph    far   Teaching  Teieg- 
raphy. 

An  instrument  has  recently  been  brought  out 
which  has  for  its  use  the  teaching  of  telegraph3^ 
Heretofore,  the  novice  to  learn  telegraphy  has  found 


Electric  Railroads  of  the  Future. 

In  an  article  in  the  Independent,  Albert  L.  John- 
son, the  electric-railway  promoter  and  operator, 
says: 

"The  general  trend  of  steam-railroad  rates  has 
been  lower  and  lower  every  year.  Rates,  neverthe- 
less, are  still  too  high.  The  times  and  the  people 
demand  that  the  charges  must  be  lowered.  How  is 
it  to  be  done?  I  say  we  must  start  afresh — from 
the  ground  up — discarding  the  cumbersome  and  ex- 
pensive mode  of  operation  now  in  use.  We  must 
adopt  the  electric  system,  in  which  each  individual 
car  is  supplied  with  its  own  motive  power,  and 
can  be  run  as  often  as  necessary  with  nothing  to 
earn  beyond  its  own  cost  of  operation. 

"The  electric  system  of  transportation  is  still  in 
its  infancy.  On  the  Hne  which  I  am  now  buUding 
between  Philadelphia  and  New  York  I  will  mate- 
rially reduce  the  existing  rates  of  fare  between 
New  York  and  Philadelphia — at  the  most  I  will 
charge  50  cents — one-fifth  of  the  present  tariff,  but, 
at  that  rate,  I  do  not  expect  to  cripple  the  .steam 
railroads,  or  to  cut  into  their  normal  traflic. 

"The  electric  system  will  solve  the  problem  of 
overcrowding  in  our  great  cities.  It  will  move  the 
laboring  man  from  the  physical  and  moral  unhealth- 
fulness  of  the  congested  tenement  district. 

''Excluding  the  milk  traffic,  the  greater  portion  of 
the  garden-truck  supply  of  large  cities  is  brought 
within  their  limits  by  teams.  Electric  lines,  with 
far  more  facility,  can  handle  milk,  butler,  the  prod- 
ucts of  the  farm  and  truck  garden,  practically  tak- 
ing them  up  at  the  farmyard  gate  and  delivering 
them  at  the  door  of  the  consumer."' 


SMITH    &   HEMENWAY   PLYER. 


THE    OMNIGRAPH    FOR    TEACHING    TELEGRAPHY. 


"long-felt  want"  in  the  trade  for  a  first-class,  tough, 
non-brittle,  diagonal  plyer  for  electrical  and  tele- 
phonic purposes.  Such  an  article  the  company 
believes  it  has  in  its  No.  342  Swedish  diagonal 
plycr,  shown  in  the  accompanying  illustration.  The 
points  of  superiority  asserted  are  that  the  jaws  arc 
perfectly  parallel,  and  will  cut  the  finest  insulation. 
At  the  same  time,  they  are  stiff  enough  so  that  they 
will  cut  an}'  kind  of  hardened-copper  wire  or  light- 
steel  or  iron  wire.  The  Smith  &  Hemenway  com- 
pany also  carries  a  line  of  fine  tools,  described  in  its 
"Green  Book  of  Hardware  Specialties  and  Tools." 


it  necessary  to  spend  many  long  hours  before  the 
ticking  of  a  sounder  became  instantly  intelligible 
to  him.  but  with  this  instrument  it  is  confidently 
believed  by  the  manufacturer  that  one  can  obtain 
in  a  comparatively  short  lime  a  complete  knowl- 
edge of  the  Morse  alphabet.  The  device,  which  is 
called  an  omnigraph,  is  shown  in  the  accompanying 
illustration.  It  consists  of  a  baseboard  en  which 
are  secured  an  ordinary  telegraph  key  and  sounder. 
Between  these  a  disk  is  mounted,  formed  on  its 
periphery  with  teeth.  A  spring  contact  adjacent  to 
the  wheel  engages  the  peripheral  teeth  of  the  disk. 


Steam-engine   Combination    Proposed. 

A  dispatch  from  Milwaukee,  dated  April  9th,  states 
that  Charles  Allis,  representing  the  E.  P.  Allis  com- 
pany, was  in  New  York  at  that  time  with  a  propo- 
sition to  consolidate  all  big  machinery  and  station- 
ary-engine plants  of  the  country.  The  trust  will, 
if  formed,  have  a  capital  of  $50,000,000,  and  include 
over  40  plants.  The  leading  ones  mentioned  are 
Edward  P.  Allis  company  of  Milwaukee;  the  Bass 
company  of  Fort  Wayne,  Ind. ;  the  Aultman  com- 
pany of  Canton,  Ohio;  the  Vulcan  company  of 
Wilkesbarre,  Pa.;  Somers,  Filler  &  Clarke  of  Pitts- 
burg; the  Tod  company  of  Youngstown,  Ohio;  the 
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Boern  company  of  Cleveland,  Ohio;  the  Kieter  com- 
pany of  Pittston,  Pa.;  Hooven,  Owens  &  Rentschler 
company  of  Hamilton,  Ohio;  the  Lidgerwood  com- 
pany of  New  York;  the  Sellers  company  of  Phila- 
delphia, and  Webster,  Camp  &  Lane  of  Akron,  Ohio. 


Design  of  Polyphase  Generators. 

In  a  paper  in  the  Sibley  Journal  of  Engineering 
Professor  Harris  J.  Ryan  of  Cornell  University 
briefly  describes  "The  Three-phase  Alternators  of 
the  Metropolitan  Street  Railway  company  of  New 
York  City."  The  plant  of  this  company  is  located 
on  the  East  River  at  Ninety-sixth  street,  and  has  an 
ultimate  output  capacity  of  45,000  kilowatts.  It  con- 
tains II  engine-alternators,  each  normally  rated  at 
3,500  kilowatts  at  a  three-phase  potential  of  6,000  to 
6.600  volts  and  designed  to  withstand  an  overload  of 
o3^3  P^r  cent.  Professor  Ryan  says  that  these  alter- 
nators are  the  pioneers  of  a  tj'pe  of  electric  generator 
that  characterizes  the  most  modern  and  probably  most 
permanent  electrical  engineering  practice.  He  then 
makes  some  general  observations  of  interest. 

Five  years  have  passed  since  the  date  at  which 
the  great  power  plant  at  Niagara  Falls  began  oper- 
ation. The  performance  of  that  plant  completely 
demonstrated  to  the  industrial  world  that  the  poly- 
phase system  of  electric-power  generation  and  dis- 
tribution is  thoroughly  reliable  for  any  electric  serv- 
ice in  any  magnitude.  Unlimited  capital  has  been 
ready  ever  since  to  support  the  application  of  this 
system  to  all  commercial  undertakings  involving 
power  distribution  on  a  large  scale. 

During  these  five  years  that  have  now  passed, 
enormous  thought  and  energy  have  been  applied  by 
the  engineering  world  to  determine  to  the  utmost 
practicable  extent  the  ultimate  type  and  design  fea- 
tures that  are  best  suited  for  the  great  polyphase 
alternators  which  are  now  so  extensively  required 
by  modern  industry. 

The  electrical  machinery  at  the  Paris  Exposition 
during  the  last  summer  well  illustrated  the  remark- 
able manner  in  which  the  polyphase  system  of  gen- 
eration and  distribution  has  become  the  accepted  sys- 
tem, to  the  exclusion  of  all  others  in  the  larger  un- 
dertakings. It  showed  also  the  degree  to  which  de- 
sign practice  has  become  crystallized.  At  the  expo- 
sition upward  of  20  engine-dynamo  units  were  in- 
stalled, ranging  in  size  from  250  kilowatts  to  3.500 
kilowatts.  These  generating  sets  were  installed  for 
the  dual  purpose  of  furnishing  light  and  power  for 
the  exposition  and  to  advertise  their  makers.  "With 
but  one  or  two  exceptions,  the  dynamos  were  poly- 
phase alternators,  usually  three-phase,  producing  their 
output  at  periodicities  varying  from  25  to  60  cycles 
and  pressures  from  2  000  to  6.000  volts.  They  were 
almost  without  exception  of  the  flywheel  type — i.  e., 
revolving  fields  with  stationary  armatures. 

The  electrical  visitor  at  the  exposition  had  an  ex- 
cellent opportunity  to  note  the  ideas  of  all  the  world's 
greatest  electrical  machinery  designers,  as  exempli- 
fied through  the  machines  they  produced  and  ex- 
hibited. Such  a  study  showed  at  once  the  consensus 
of  all  engineering  and  commercial  opinion  of  to-day 
to  be  that  the  polyphase  system  will  completely  pre- 
dominate in  the  future;  that  there  is  a  remarkable 
agreement  as  to  many  of  the  more  essential  design 
features  which  po^'-ohase  generators  should  have, 
and  that  American  design  and  construction  practice 
constitutes  a  class  by  itself  quite  distinct  from  that 
of  the  several  countries  of  Europe,  the  latter  having 
many  more  points  in  common  among  themselves  than 
with  American  practice.  It  is  somewhat  difficult  to 
state  concref-elv  i"st  \Yhat  di*=:tine-iii<:lies  our  n^^^^'ce 
from  that  of  the  Europeans.  Invariably  the  American 
machines  are  operated  at  lower  surface  velocities,  pro- 
ducing machines  that  are  broader  axiallv  and  some- 
what smaller  in  diameter.  Our  machines  u=e  tl-"^ 
straight  armature  tooth  and  open  slot,  accom'panied 
by  laminated  ooles  and  field  cor^s,  which  such  arm-i- 
ture  construction  necessitates.  In  opposition  to  th;=;. 
the  Eurooeans  advocate  and  practice  the  use  of  T- 
teeth  and  closed  slots  on  the  armatures,  permitting 
the  use  of  solid  poles  and   field  cores. 

There  are  at  the  present  time  eminent  electricn] 
machinery  specialists  who  hold.  throuMi  recent  con- 
tributions to  the  literature,  that  the  European  prac- 
tice is  in  advance  of  ours ;  that  it  is  the  more  modern, 
and  therefore  the  rract'ce  to  which  ours  will  shortlv 
have  to  adjust  itself.  I  think  this  opinion  is  almost 
completely  in  error.  In  Europe  the  desieming  enei- 
nt^er  almost  invariably  has  his  own  way  in  deciding 
all  details  as  to  the  construction  of  a  proposed  ma- 
chine. He  is  given  an  order  to  produce  a  set  of 
plans  for  a  machine  that  will  render  best  a  specified 
duty,  proper  reeard  beine  had  for  fir'^t  cost,  effi- 
ciency and  maintenance  cost.  He  produces  3  m^- 
ch'ne  which  he  1=;  r"**^n^»"'*d  to  riiam'^"^n  prc'~<'-'l'TTlir 
In  our  country  the  electrical  machinery  designer 
possesses  a  d'fFerpnt  states.  He  's  r^niiired  to  '^'=- 
terminf*  the  plec*^r'c^l  and  m^ornetic  dirTi'*"=;io"'=  th^t 

a       TTlOchiTlP      sbonl'l       TtivP      O"       thP      "(JC-rnn*-!'^"       tli^t      -1 

certain  type  model  is  to  be  used  in  building  the 
p^-'chipp.  The  tv-^e  model  is  '-leferrnined  bv  fhe  tech- 
"'cal  directors  of  thp  mannf^cturintj  rornmitf-pe  of 
^'=  companv.  assisted  h-  advicps  frnm  t^^p  encmeer- 
'"T.  production,  repairs  and  sales  denartments 
O'lr  desigpprs  have  to  make  t^i  the  best  electric  and 
mip-netic  dimensions  that  will  accompanv  a  tvne- 
model  that  is  larcelv  determined  for  them  in  advance 
by  a  composite  consideration  involving  too  many  re- 


quirements and  necessities  for  the  experience  and 
training  of  any  one  man  to  handle  by  himself. 

It  is  perfectly  natural,  therefore,  that  our  system 
of  design  and  manufacture  should  produce  an  en- 
lirolv  distinct  phase  of  practice  from  that  developed 
in  Europe.  It  is  likewise  clear  that  there  should 
be  many  able  advocates  of  the  various  kinds  of  Eu- 
ropean practice  while  but  few  are  found  to  champion 
the  American  practice.  A  single  individual  is  re- 
sponsible for  the  details  of  construction  of  the  Eu- 
ropean machine,  and  he  is  prepared  to  defend  each 
detail,  and  he  is  doing  it.  In  America  a  half  dozen 
or  more  specialists  are  responsible  for  each  distinct 
type  or  form  of  machine,  and  we  should  have  to 
hear  from  them  all,  collectively  and  individually,  in 
order  to  have  the  real  reasons  for  the  type  structures 
and   dimensions  they  have  adopted. 

In  most  branches  of  engineering  practice  bold 
compromises  of  conflicting  requirements  must  be 
effected.  The  issue  of  success  or  failure  is  usually 
determined  by  the  quality  of  the  compromises  that 
have  been  made.  The  alternator,  which  costs  a  rea- 
sonable price,  has  a  fair  efficiency,  is  durable,  easily 
and  inexpensively  repaired,  and  which  has  good  in- 
herent regulation,  under  loads  that  vary  in  amount 
and  power  factor,  is  the  one  preferred  for  business. 
This  is  a  machine  in  which  any  one  r^ood  feature  is 
not  overdeveloped  at  the  expense  of  other  impor- 
tant qualities.  It  is  machinery  of  just  this  class 
vdiich  the  American  system  of  design  and  construcj 
tion  produces.  Machinery  thus  produced  is  not  apt 
to  appeal  greatly  to  technical  specialists  of  limited 
manufacturing,  operating  and  business  experience, 
while  it  does  meet  with  highest  success  in  practice. 
It  is  preferred  from  the  business  mnn's  point  of 
view.  A  strong  check  upon  this  estimate  of  our 
practice  in  polyphase-alternator  construction  is  found 
in  the  fact  that  our  machines  are  often  preferred  in 
Europe,  where  first  cost  and  reliability  and  economy 
in  service  are  carefully  taken  into  account. 


will  be  produced  by  a  number  of  coils  coming  under 
the  action  of  a  field  pole  at  successive  moments. 
The  various  turns  in  a  coil  are  in  this  way  sep- 
arated into  different  slots,  instead  of  occupying 
a  common  slot.  It  is  well  known  that  the  self- 
induction  of  a  number  of  turns  of  wire  is  much 
less  if  these  turns  are  not  placed  close  together  in 
a  common  coil,  but  are  separated  and  form  several 
separate  coils.  It  is  also  well  known  that  the  self- 
induction  in  an  armature  is  a  very  important  ele- 
ment in  the  voltage  regulation  of  an  alternator.  For 
example,  the  voltage  of  a  toothed  armature  in  which 
there  is  high  self-induction  falls  very  considerably 
when  a  load  is  thrown  upon  the  alternator,  while 
there  is  comparatively  little  decrease  in  voltage  when 
load  is  thrown  upon  an  alternator  of  similar  pro- 
portions, except  that  the  armature  winding  is  placed 
in  many  slots.  This  difference  in  regulation  is  very 
marked  when  the  alternator  supplies  current  which 
is  out  of  phase  with  the  electromotive  force.  On 
this  account,  toothed  armatures,  which  were  quite 
satisfactory  for  carrying  a  load  of  incandescent 
lights,  in  which  the  current  is  in  phase  with  the 
electromotive  force  and  which  was  subject  to  fairly 
slow  and  gradual  changes  in  load  as  lights  were 
turned  on  or  off,  are  not  admissible  in  power  service, 
where  the  character  of  the  current,  frequently  being 
out  of  phase  with  the  electromotive  force,  is  such 
as  to  produce  a  greater  drop  in  voltage,  and  in  which 
the  load  is  apt  to  be  variable  and  to  fluctuate  over 
wide  limits.  While  the  number  of  slots  in  an  arma- 
ture is  not  the  only  element  determining  the  regula- 
tion, yet  it  is  a  very  important  one,  and,  in  general, 
an  alternator  with  few  slots  per  pole  may  be  de- 
pended upon  to  regulate  poorly,  while  one  with 
many  slots  will,  in  general,  give  good  regulation. 

Excellent  regulation  is  desirable,  not  only  in  order 
that  a  satisfactory  service  may  be  delivered  to  a 
fluctuating  load,  but  also  in  order  to  insure  favorable 
conditions    for    the   parallel    running    of   alternators 


Apparatus  for  Power  Distribution  from 
Central  Stations.^ 

By  Charles  F.  Scott. 

Fart  I. 

The  Alternator. 

The  alternator  of  10  or  12  years  ago,  with  its 
high-speed  armature,  with  a  surface  winding  held  in 
place  by  treacherous  band  wires,  would  hardly  be 
recognized  as  belonging  to  the  same  class  of  appa- 
ratus as  the  modern  engine-type  alternator.  Belt 
and  pulley  have  been  discarded,  and  the  engine  sup- 
plies the  shaft  and  bearings.  In  many  large  ma- 
chines the  revolving  armature  has  given  place  to  a 
revolving  field,  which  is  constructed  to  have  me- 
chanical safety,  c6mparable  with  that  of  a  flywheel, 
and,  in  fact,  to  perform  the  mechanical  functions 
of  a  flywheel,  thereby  placing  the  flywheel  exactly 
where  it  is  required,  without  the  strains  which 
would  otherwise  come  upon  an  intervening  shaft. 
The  stationary  armature  winding  is  laid  in  grooves 
or  slots;  it  is  not  the  hand  winding  of  the  olden 
time,  but  a  succession  of  coils  wound  to  exact  di- 
mensions on  a  lathe  and  insulated  before  being  put 
in  place,  or  else  a  succession  of  straight  bars  which 
can  be  shoved  endwise  into  partially  closed  slots 
and  joined  at  the  ends  by  connectors  of  copper  strap. 

The  most  striking  feature  of  the  field  is  its  sim- 
plicity and  the  excellence  of  its  mechanical  con- 
struction. In  the  construction  employed  by  the 
Westinghouse  company  a  central  spider  of  cast-iron 
is  surrounded  by  a  ring  of  laminated  soft-steel  plates. 
These  plates  are  punched  into  sections  two  or  three 
feet  long,  which  include  two  pole  pieces.  The  sec- 
tions have  projections  upon  their  inner  sides  which 
fit  accurately  in  dovetailed  slots  in  the  surface  of 
the  spider ;  the  sections  are  built  up  overlapping,  so 
as  to  break  joints,  and  when  the  laminated  plates  are 
built  up  to  the  proper  thickness  they  are  clamped 
together,  a  large  number  of  bolts  running  through 
from  end  to  end.  The  friction  between  the  surfaces 
of  the  thin  plates,  as  well  as  the  bolts  through  the 
holes,  gives  a  most  substantial  construction;  the 
field  is,  in  fact,  a  steel-rimmed  flywheel.  The  field 
coils  are  made  of  copper  strap,  approximately  one 
sixteenth  inch  thick  by  1%  inches  in  width,  wound 
on  edge,  forming  a  single  layer.  The  turns  are  then 
separated  by  asbestos  soaked  in  shellac,  and  the 
whole  coil  is  then  baked,  forming  a  solid  and  com- 
plete whole.  These  are  placed  over  the  field  poles 
and  are  held  in  place  by  copper  or  brass  wedges, 
which  are  in  turn  held  by  being  placed  in  grooves 
along  the  sides  of  the  projecting  poles. 

The  stationary  armature  consists  of  a  laminated 
ring,  which  is  surrounded  by  a  cast-iron  frame  or 
yoke.  The  laminated  plates  are  also  provided  with 
teeth  and  slots,  which  form  grooves  along  the  sur- 
face of  the  armature  suitable  for  receiving  the  con- 
ductors. 

The  number  of  slots  in  which  the  winding  is 
placed  has  an  important  bearing  upon  the  electrical 
performance  of  the  alternator.  A  common  form  of 
alternator  which  immediately  succeeded  the  old  sur- 
face-wound armature  was  provided  with  a  number 
of  teeth  equal  to  the  number  of  field  poles.  A  coil 
was  placed  around  each  tooth,  and  a  single-phase 
current  was  generated.  The  number  of  slots  may- 
be increased,  so  that  instead  of  having  a  single  coil 
for  each  field  pole,  there  will  be  several  coils  occu- 
pying the  several  slots,  so  that  the  resultant  action 

I.  A  paper,  somewhai  abridged,  read  before  tbe  Electrical 
Section  of  the  Franklin  Institute,  Philadelphia. 


APPARATUS     FOR     POWER     DISTRIBUTION. — BUILDING     UP 

LAMINATED   POLE-PIECES   FOR    REVOLVING-Fl-ELD 

ALTERNATOR. 

and  in  general  for  rotary  converters  or  other  appa- 
ratus connected  with  the  system. 

Parallel  Operation  of  Alternators. 

The  problem  of  parallel  running  is  one  which  has 
recently  come  into  prominence,  because  it  has  be- 
come a  necessity  in  the  operation  of  large  power 
stations.  This  problem  has  been  considered  from  a 
number  of  standpoints.  The  electrical  conditions, 
including  the  various  proportions  of  the  alternators, 
such  as  their  self-induction  and  their  field  reaction, 
the  flow  of  idle  or  wattless  current  between  the 
armatures,  the  relative  field  strengths,  are  all  ele- 
ments which  have  received  more  or  less  consideration 
and  sometimes  prolonged  discussion.  The  speed  of 
the  engines — not  only  the  mean  or  average  speed, 
but  the  variation  in  speed  during  a  revolution,  also 
the  weight  of  flywheel — are  elements  to'  which  at- 
tention has  been   quite  properly  directed. 

I  purpose,  however,  considering  the  problem  from 
a  little  different  standpoint  from  those  mentioned, 
not  taking  '  up  alone  the  voltage  or  current  or 
speed,  but  going  at  once  to  that  fundamental  ele- 
ment for  which  everything  else  exists,  namely,  the 
power.  We  will  for  the  present  omit  the  functions 
of  the  system  other  than  its  function  of  receiyin.-; 
power  from  two  or  more  prime  movers  and  deliver- 
ing it  to  a  common  circuit. 

We  will  assume  two  similar  engines  carrying  simi- 
lar alternators  upon  their  extended  shafts  which 
are  connected  to  common  bus-bars  and  supply  an 
outgoing  circuit. 

We  will  also  assume  two  similar  engines  carrying 
similar  gear  wheels  upon  their  extended  shafts  which 
drive  pinions  upon  a  common  shaft  which  supplies 
power  to  an  outgoing  belt.  The  number  of  teeth 
in  the  gear  wheels  may  be  taken  as  equal  to  the 
number  of  poles  on  the  alternator. 

There  is  a  certain  elasticity  in  the  electrical  con- 
nection between  two  alternators  which  allows^  a 
relative  displacement  between  the  angular  position 
of  the  two  armature  windings  with  respect  to  the 
field  poles  without  injury,  provided  the  displacement 
does  not  become  too  great.  When  there  is  a  dis- 
placement, there  is  a  flow  of  current  between  the 
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two  armatures,  tending  to  pull  them  to  a  common 
position,  and  this  force  is  proportional  to  the  angular 
displacement.  In  the  same  way,  we  may  imagine 
the  spokes  of  the  gear  wheels  to  be  slightly  elastic, 
thereby  permitting  a  deflection  amounting  to  a  frac- 
tion of  the  pitch  between  two  teeth.  It  is  not  neces- 
sary, therefore,  that  the  two  engine  shafts  occupy  ex- 
actly the  same  angular  position,  but  one  may  be 
slightly  in  advance  of  or  behind  the  other.  The  forces 
e.xerted  by  the  two  engines  upon  the  countershaft  will 
be  different  and  there  will  be  a  force  tending  to  a 
common  position  of  the  two  quite  similar  to  that 
in  the  electrical  system. 

The  proper  condition  for  connecting  the  second 
engine  to  the  common  shaft  by  means  of  the  gear 
wheel  when  the  first  is  running  is  obvious.  The  pin- 
ion should  not  be  thrown  into  the  gear  wheel  unless 
the  engine  has  the  proper  speed  and  the  proper  an- 
gular position.  If  the  speed  of  the  two  engines  is 
not  the  same  just  before  they  are  connected  to- 
gether, there  will  evidently  be  a  severe  stress  ex- 
erted during  the  extremely  short  time  in  which  it 
is  necessary  to  impart  the  necessary  energy  to  the 
flywheel  and  other  moving  parts  of  the  slower  en- 
gine in  order  to  bring  it  to  the  proper  speed.  A 
dilTerence  in  speed  of  one  per  cent,  may  involve  very 
great  stresses,  as  the  speed  must  be  equalized  almost 
instantly.  It  is  also  evident  that  if  the  arrangement 
is  such  that  the  pinion  and  gear  wheel  can  be  in- 
stantly forced  together  when  the  teeth  have  not  the 
proper  angular  position,  the  result  will  be  in  the 
nature  of  a  blow  in  order  to  secure  the  proper  an- 
gular position. 

The  corresponding  conditions  in  the  electrical  sys- 
tem are  also  quite  evident.  .  If  engines  and  gener- 
ators arc  not  running  at  the  proper  speeds  or  have 
not  the  proper  angular  positions  at  the  time  that 
they  are  thrown  together,  very  great  stresses  will 
be  brought  upon  the  electrical  system  in  order  to 
produce  the  proper  speeds  and  positions  almost 
instantly. 

When  the  two  engines  are  connected  by  gearing 
they  must,  of  course,  run  at  identical  speeds.  This 
is  true,  not  only  in  respect  to  the  total  number  of 
revolutions  per  minute  and  to  the  time  of  a  com- 
plete revolution,  but  the  angular  speeds  during  each 
revolution  must  be  identical,  except  in  so  far  as  the 
angular  positions  may  change  on  account  of  the 
flexible  spokes  with  which  the  gear  wheels  are  sup- 
posed to  be  provided.  If  an  engine  running  alone 
were  to  vary  in  angular  velocity  during  a  revolution, 
then  there  would  be  no  marked  effect  unless  the 
variation  were  quite  considerable.  For  example,  if 
the  engine  drives  the  shafting  of  a  mill,  the  speed 
would  fluctuate  slightly ;  if  it  drives  a  dynamo,  the 
voltage  delivered  would  vary  with  each  revolution, 
but  w^ould  hardly  be  noticeable,  unless  the  variation 
were  sufficient  to  produce  a  fluctuation  in  the  lights 
which  may  be  supplied.  In  each  case  the  engine 
would  deliver  power  at  a  very  nearly  uniform  rate 
throughout  the  revolution.  But  when  two  such  en- 
gines are  connected  by  gearing  and  one  tends  to  be 
in  advance  of  the  mean  position  when  the  other  is 
lagging  behind,  then  they  cannot  deliver  practically 
constant  power  throughout  the  revolution,  for  the 
leading  machine  will  tend  to  carry  the  greater  part 
of  the  load,  and  if  the  natural  fluctuation  in  sneed 
is  sufficient  it  may  even  take  the  whole  load.  When 
a  part  of  a  revolution  is  passed  the  conditions  have 
changed  and  the  second  engine  takes  the  undue 
proportion  of  the  load.  If  the  two  engines  were 
belted  to  a  common  shaft,  the  stretching  and  slio- 
ping  of  the  belt  would  aid  the  equalization  of  the 
load,  so  that  each  engine  might  be  carrying  a  very 
nearly    constant    load. 

In  the  electrical  system  the  analogy  is  obvious. 
There  will  be  a  corresponding  shifting  of  load  from 
one  outfit  to  the  other,  similar  to  that  which  occurred 
when  the  engines  were  connected  by  gearing  instead 
of  by  alternators.  If  the  electrical  connection  were 
made  not  by  alternators  but  by  direct-current  ma- 
chines, in  which  there  is  no  requirement  as  to  rela- 
tive angular  position,  then  each  engine  and  generator 
would  carry  very  nearly  constant  load  throughout 
the  revolution. 

The  above  considerations  indicate  that  engines  for 
parallel  running  must  be  such  that  when  running 
alone  .the  angular  displacement  from  perfectly  uni- 
form rotation  must  not  exceed  certain  reasonable 
limits.  These  limits  are  determined  by  the  number 
of  poles  in  the  alternator  or  the  number  of  teeth 
in  the  gear,  and  also  the  angular  displacement  which 
may  occur  without  introducing  undue  stresses  in  the 
connecting  system,  i.  e.,  the  current  between  the  al- 
ternators in  one  case  and  deflection  of  the  steel 
spokes  of  the  gear  wheels  in  the  other  case  must 
not  be  excessive. 

The  gear  wheel  in  one  arrangement  and  the  al- 
ternator in  the  other  are  simoly  means  for  trans- 
mitting the  power  developed  by  the  engine.  It  is 
essential  to  keep  this  simple  proposition  clearly  in 
mind,  as  it  is  sometimes  imagined  that  the  power 
in  the  electrical  system  can  be  regulated  or  con- 
trolled by  means  of  the  electrical  adjustments  of  the 
alternators.  In  cases  where  this  may  be  effected,  it 
is  because  some  new  adjustment  of  the  engine-gov- 
erning apparatus  has  been  caused  thereby,  which  in 
turn  results  in  a  change  of  the  power  developed  by 
the  engine.  The  alternator,  like  the  gear  wheel, 
simply  transmits  the  power  received  from  the  en- 
gine. The  power  developed  by  an  engine  is  ori- 
imtHy  due  to  the  adjustment  of  its  valves.  The 
valves,  valve  gearing  and  the  governor  must  neces- 
sarily be   looked   to   as   quite   important   in   parallel 

operation.    Ths  requirerofots  wpon  these  elements 
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for  parallel  running  are  considerably  different  from 
those  in  other  service. 

Proper  division  of  load  between  engines  operating 
in  multiple  must  therefore  be  effected  by  the  govern- 
ing mechanism.  It  is  sometimes  supposed  that  en- 
gines will  be  well  adapted  for  parallel  operation  if 
they  do  not  vary  in  speed  between  no  load  and  full 
load  more  than,  say,  one  per  cent.  Close  speed  reg- 
ulation may  be  quite  unsuited  for  parallel  running. 
Thus,  if  one  engine  falls  from  100  revolutions  to  99 
revolutions  per  minute  when  loaded,  and  a  second 
engine  has  the  same  excellence  of  regulation,  but 
happens  to  have  a  speed  falling  from  100.5  to  99.5 
revolutions,  then  it  is  obvious  that  when  running  at 
99.5  revolutions  one  engine  would  be  adapted  for 
carrying  half  load  and  the  other  for  carrying  full 
load.  A  difference  of  only  one-half  per  cent,  in  the 
natural  speed  of  such  engines  may  tend  to  a  very 
unequal  distribution  of  load.  On  the  other  hand,  if 
each  engine  falls  off  four  or  five  per  cent,  between 
no  load  and  full  load,  a  difference  of  one-half  per 
cent.,  or  one  per  cent.,  in  their  absolute  speeds  for 
a  given  load  would  cause  only  a  trifling  difference 
in  the  loads  which  they  would  carry  when  operating 
at  equal  speeds.  It  has  been  found  in  practice  that 
usually  much  more  satisfactory  results  are  obtained 
when  the  speed  falls  off  considerably,  and  that  from 
three  or  four  to  five  or  six  per  cent,  is  desirable  for 
good  operation. 

In  considering  the  effect  of  fluctuation  of  angular 
velocity  it  was  found  that  the  load  may  rapidly  shift 
from  one  engine  to  the  other,  due  to  the  fact  that  the 
speeds  must  be  maintained  practically  identical,  al- 
though the  natural  tendency  of  the  engines  may  be  to 
produce  fluctuating  speeds.  One  engine  is  momen- 
tarily relieved  of  a  part  of  its  load ;  the  ordinary  re- 
quirement is  a  readjustment  of  the  governor.  The 
governor  mechanism  may  therefore  change  its  posi- 
tion to  give  a  decreased  admission  of  steam.  A  mo- 
ment later  the  conditions  are  reversed,  and  tlie  engine 
takes  more  than  its  share  of  the  load,  thereby  tend- 
ing to  give  a  different  adjustment  to  the  governor. 
The  effects  of  angular  fluctuation,  however,  are 
necessarily  small  and  rapid  and  are  not  so  apt  to 
produce  instability  in  the  governing  mechanism  as 
certain  other  causes  which  may  exist,  even  though 
the  engines  have  so  uniform  a  turning  effort  and 
flywheels  of  so  great  weight  that  the  fluctuation  in 
angular  velocity  is  inappreciable. 

Two  engines  may  be  delivering  equal  power  to 
a  constant  load  either  through  gear  wheels  or  alter- 
nators. The  load  may  be  suddenly  changed.  The 
change  in  load,  either  through  a  momentary  increase 
of  speed  or  other  action  upon  the  governors,  causes 
them  to  act  and  readjust  the  valves.  When  an  en- 
gine running  singly  has  a  change  in  its  load,  the 
governor  changes,  often  going  beyond  the  required 
position,  then  returning  a  little  too  far,  and  after 
several  oscillations  settling  to  the  proper  position. 
The  engine  during  this  thne  is  carrying  its  new  load 
constantly  and  seeking  to  adjust  itself  to  this  new 
load.  When  two  outfits  are  running  in  parallel  and 
two  governors  are  simultaneously  seeking  the  new 
position  required  by  change  in  load,  it  is  easy  to  see 
how  neither  governor  is  left  free  to  find  its  new 
position  (as  it  would  be  if  the  engine  were  running 
singly),  because  the  load  may  be  continuously  shift- 
ing from  one  engine  to  the  other.  The  two  govern- 
ors will  have  a  mutual  eft'ect  upon  each  other,  as 
the  load  on  each  engine  is  not  constant,  but  is  partlv 
dependent  upon  the  governor  of  the  other  engine.  If, 
therefore,  the  governors  are  oscillating  back  and 
forth  about  a  mean  position,  it  is  easy  to  see  how 
this  oscillation  may  increase  in  amount.  If  one  gov- 
ernor has  moved  beyond  the  proper  position  and  is 
admitting  too  little  steam,  it  should  then  readjust 
itself  for  the  proper  load.  But  at  the  same  moment 
the  other  governor  may  be  in  a  position  which  ad- 
mits too  much  steam,  thereby  causing  its  engine  to 
deliver  too  much  power  and  thus  carry  load  which 
should  be  carried  by  the  first  engine.  The  governor 
of  the  first  engine,  which  is  already  carrying  less  than 
the  proper  amount,  may,  on  account  of  the  decreased 
load,  seek  to  adjust  itself  for  still  less  load.  This 
causes  a  still  wider  divergence  between  the  two  gov- 
ernors, and  presently  they  may  both  tend  to  swing 
back  and  pass  the  mean  position.  The  interaction 
of  the  governors  may  thus  continue  and  increase  in 
amplitude  until  the  shifting  load  from  one  engine 
to  the  other  caused  by  oscillation  in  the  governor 
mechanism    may   be   far   beyond    permissible   limits. 

It  will  be  well  to  consider  the  conditions  which 
prevail  when  alternators  are  driven  by  waterwheels. 
where,  as  it  is  well  known,  parallel  running  is  com- 
paratively easy.  Waterwheels  in  general  give  uni- 
form rotation  without  the  angular  fluctuations  which 
occur  in  steam  engines  having  reciprocating  parts 
and  an  intermittent  admission  of  steam.  The  speed 
regulation  of  waterwheels  is  comparatively  poor,  and 
the  governors  are  comparatively  slow  in  action.  A 
load  gradually  applied  may  make  little  change  in 
speed,  whereas  a  suddenly  applied  load  may  cause 
a  momentary  decrease  in  speed  which  will  be  quickly 
recovered. 

The  governor  of  the  steam  engine  is  often  pre- 
vented from  oscillating  by  making  it  sluggish  in 
action  by  the  use  of  a  dash-pot.  The  dash-pot  must 
allow  the  freedom  of  motion  essential  for  regulation 
under  changing  load,  and  yet  destroy  the  delicacy 
and  sensitiveness  which  produce  oscillation  and  hunt- 
ing. 

Several  points  in  parallel  running  which  are  com- 
mon both  to  alternators  and  to  gear  wheels  have  been 
considered.    There  are  some  elements  in  alternators 

which  are  not  epmmon  to  gear  wheels.    These  have 
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to  do  with  the  electromotive  forces  and  the  currents 
rather  than  with  the  power.     If  the  wave  forms  of  ' 
the  two  alternators  are  not  similar,  but   sometimes  1 
one    and    sometimes    the    other    electromotive    force  j 
during   each  cycle   is   higher,   there   will   be   a  local  1 
flow  of  current  between  the  two  armatures.     Again, 
if  the  field  currents  are  not  equal,  the  electromotive  ' 
forces  would  also  be  unequal  if  the  generators  were  I 
running   separately ;    but  if  the   armatures   are  con- 
nected  with    a   common   bus-bar,    the    electromotive  ] 
forces  are  necessarily  equal,  and  an  armature  current 
circulates  between  the  two  machines,  which  equalizes  -j 
the  induction  in  the  two  machines,  as  the  phase  of 
the  current  is  such  that  it  assists  the  weaker  field  'jl 
current    of  one   machine   and   opposes    the    stronger  1 
field   current   of  the   other  machine.     This  is   a  so-  ^ 
called  "wattless"  current;  its   function,  like  that  of  'd 
the  field  current,  is  for  magnetizing,  and  it  does  not  I 
transfer    power.     It,    therefore,    has    no    mechanical  B 
analogue  in  the  gear  wheels,  and  is  not  an  element  1 
with  which  the  engine  need  concern  itself.  * 
[To  be  continued.]  ] 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  April  13. — A  Liverpool  dispatch  to 
the  Herald  states  that  the  Cunard  liners  will  prob- 
ably be  equipped  with  Marconi  apparatus  for  sig- 
naling purposes. 

The  placing  of  cables  for  the  new  East  River 
bridge  was  begun  during  the  present  week,  and  the 
first  cable  was  successfully  raised  on  April  nth, 
the  time  required  being  seven  minutes,  during  which 
time  navigation  was  suspended.  Several  methods 
of  getting  the  first  line  across  have  been  employed 
in  the  past,  and  kites,  swimmers  and  other  agents 
have  been  tried,  but  the  method  employed  on  this 
occasion  has,  it  is  said,  never  been  trie'd  before,  and 
it  is  a  distinct  advance  over  all  previous  ones.  The 
method  adopted  was  to  carry  the  drum  containing 
the  cable  across  the  river  on  a  float,  one  end  having 
previously  been  secured,  and  pay  out  the  cable,  al- 
lowing it  to  rest  on  the  river  bed  until  at  the  proper 
time  it  could  be  raised  from  the  water  to  the  de- 
sired height  by  means  of  a  stationary  engine  and 
drum.  The  John  A.  Roebling's  Sons  company  has 
the  contract  for  the  making  and  laying  of  these  ca- 
bles. The  contract  was  awarded  to  the  company 
several  months  ago.  and  the  preparation  of  plans 
and  other  preliminary  work,  as  well  as  the  main 
part  of  the  contract,  which  is  to  follow,  is  under 
the  supervision  of  Mr.  Charles  G.  Roebling,  the 
president  of  the  company,  who  is  assisted  by  Mr. 
William  Hildenbrand. 

The  Brooklyn  Rapid  Transit  company  recently 
appeared  in  Wall  street  as  a  money  lender,  loaning 
during  the  day  $2,000,000  at  four  per  cent.  In  this 
connection,  it  is  to  be  recalled  that  about  a  year 
ago  the  Manhattan  Railway  company,  which  then  had 
some  surplus  moneys  on  hand  which  it  was  pre- 
paring to  u.se  in  the  electrical  development  of  the 
company,  likewise  appeared  in  the  market  as  a 
lender  on  call,  when  rates  were  commanding  a  high 
figure.  By  this  means  the  company  netted  a  hand- 
some profit  from  money  which  otherwise  would 
have  lain  idle  pending  the  completion  of  the  plans 
looking  to  the  change  in  motive  power  of  the  road. 
It  was  said  in  some  parts  of  Wall  street,  thougji 
not  confirmed,  that  the  money  loaned  by  the  Brook- 
lyn Rapid  Transit  comoany  is  part  of  a  fund  out 
of  which  it  is  intended  in  July  next  to  declare  a 
two  per  cent,  dividend. 

The  directors  of  the  North  Jersey  Street  Railway 
company,  the  Consolidated  Traction  company  and 
the  Jersey  City  and  Bergen  Railroad  company  met 
in  Jersey  City  this  week  and  re-elected  all  the  former 
officers  of  both  companies.  The  two  last-named 
companies,  which  had  been  leased  to  the  North  Jer- 
sey, were  consolidated  and  the  leases  renewed. 

The  Senate  at  Albany  has  amended  the  Doughty 
automobile  bill  so  as  to  provide  that  automobiles 
cannot  go  in  any  public  park  in  New  York  citv  ex- 
cept under  regulations  prescribed  by  the  Park  Com- 
mission, and  that  in  other  cities  they  must  conform 
to   the   regulations   prescribed   by  similar   officials. 

Following  the  announcement  of  a  change  in  regu- 
lations regarding  the  transportation  of  gasoline  on 
ferrj^boats,  17  ferry  lines  on  the  North  and  East 
rivers  have  agreed  to  handle  automobiles  carrying 
gasoline  in  tanks. 

At  the  annual  meeting  of  the  Nassau  Electric  Rail- 
road company  the  following-named  directors  were 
elected:  A.  N.  Brady.  E.  H.  Harriman,  A.  R. 
Flower,  John  E.  Borne,  Hneh  J.  Grant.  N.  F.  Rradv, 
Joseph  D.  Donald,  T.  S.  Williams  and  J.  L.  Great- 
singer.  The  only  change  made  in  the  directorate 
was  the  election  of  Mr.  Greatsinger,  the  new  head 
of  the  Brooklyn  Rapid  Transit  system,  to  succeed 
Clinton  L.  Rossiter. 

Colonel  William  Jay  has  been  discharged  from 
the  receivership  of  the  Forty-second  Street.  Man- 
hattanville  and  St.  Nicholas  Avenue  Railwav  com- 
pany, and  the  management  of  the  line  restored  tn  the 
Third  Avenue  and  Metropolitan  Street  Railwav 
companies.  The  apniication  for  discharge  set  forth' 
that  the  defendant  has  about  $92,324  cash  on  hand 
with  which  to  retire  the  receiver's  contracts,  and  is 
in  condition  to  borrow  such  additional  sums  as  may 
be   necessary. 

A  syndicate  is  acquiring  water  rights  at  the  mouth 
of  the  Paulins  Kill,  in  Warren  County,  N.  J.,  and 
the  Washington  Mills  have  just  been  bought.    Civil 

engineers  are  already  at  vyork  laying  out  plans  for 
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;i  large  electric-light  plant.  The  object  of  the  syn- 
dicate is  to  furnish  power  for  electric  lighting  to 
Columbia,  Portland,  Water  Gap,  Hainsbury  and 
Delaware,  and  also  for  trolley  lines  from  Portland 
to  Bangor  and  up  through  the  Delaware  Water  Gap 
and  ihe  Paulins  Kill  Valley.  M.  L.  G. 


New  England  News. 

Boston,  April  13. — On  January  31,  igoi,  the  Massa- 
chusetts Electric  Companies  owned  the  following 
stock:  One  thousand  shares  Hyde  Park  Electric 
Light  company ;  32,870  shares  Lynn  and  Boston  Rail- 
road company ;  57,441  shares  Brockton  Street  Rail- 
way company ;  2,497  shares  Newport  and  Fall  River 
Street  Railway  company;  751  shares  common  and 
299  shares  preferred  stock  of  the  Newport  Street 
Railway  company :  2,000  shares  Newport  Illuminat- 
ing company ;  20,837  shares  Lowell,  Lawrence  and 
Haverhill  Street  Railway  company;  120  shares  Bev- 
erly and  Danvers  Street  Railway  company ;  iSo  shares 
Gloucester  and  Rockport  Street  Railway  company, 
and  1,000  shares  North  Woburn  Street  Railway 
compan}'.  The  general  balance  of  the  company  on 
January  31,  1901,  was  as  follows: 

Assets. 

Sundry  street-railway  company  stocks $30,336,869.11 

Notes  receivable 211,400.00 

Cash 88o,S64.32 

Debit  accounts 67,697.05 

Expenses I5,i39.ts 

Old  Colony  Trust  company  dividend  account 3,936-30 

Preferred  dividend  January  i,  igoi 351,339.33 


Liabilities. 

Preferred  shares $15,057,400.00 

Common  shares  $14,293,100;  lessS575,- 

000  in  treaburj 13,718,100.00 

Coupon  notes 2,700,(300.00 

Accounts  payable 4,892.93 

Unpaid  dividends 3,936.30 

Profit  and  loss 382,916.03 


$31,867,245.26 


$31,867,245.26 

The  Massachusetts  legislative  committees  on 
metropolitan  atfairs  and  street  railwai^s  have 
been  given  a  ride  over  the  northern  section  of 
the  Boston  Elevated  Railway  company's  elevated 
system,  which  is  rapidly  nearing  completion. 
They  were  escorted  by  President  William  A.  Ban- 
croft, Colonel  William  A.  Gaston,  and  other  officers 
of  the  company.  Between  City  and  Sullivan  Squares, 
Charlestown,  a  speed  of  40  miles  an  hour  was  at- 
tained. The  legislators  especially  commented  on 
the  solidity  of  construction  of  the  roadway  and  the 
tastefulness  of  the  cars  and  stations.  They  inspected 
the  great  terminal  at  Sullivan  Square  and  the  school- 
rooms in  which  motormen  and  conductors  are  taught 
the  difference  between  the  management  of  surface 
cars  and  elevated  trains. 

The  annual  report  of  the  Boston  superintendent 
of  lamps,  William  D.  Lang,  gives  the  following  facts : 
During  the  last  year  the  maintenance  of  electric 
lamps  cost  $22,352  more  than  it  did  the  previous 
year;  electric  lamps  cost  $389,046,  against  $311,942 
paid  for  gas  and  naphtha  lamps ;  and  of  the  14,546 
street  lamps  m  the  city,  3,416  are  electric  arc  and  28 
are  incandescent  electric.  On  October  10,  1900,  the 
number  of  arc  lamps  furnished  by  the  Boston  Elec- 
tric Light  company  having  reached  2,750,  the  price 
to  the  city  was  reduced  from  35  to  34^4  cents  per 
lamp  per  night,  and  the  price  for  arc  lights  con- 
nected to  the  city's  underground  wires  was  reduced 
to  33^-;  cents  per  lamp,  per  night,  according  to  the 
company's  contract  with  the  city. 

The  Union  Stop  and  Signal  company,  organized  at 
Portland,  Me.,  to  manufacture  electric  and  mechanical 
devices,  has  filed  a  certificate  of  organization  at  Au- 
gusta, Me.  It  has  a  capital  stock  of  $50,000,  of 
which  $600  is  paid  in.  The  president  is  W.  B.  Ev- 
erett and  the  treasurer  is  J.  C.  Brady,  both  of  Fall 
River.   Mass. 

On  Apnl  gth  Seth  W.  Fuller,  dealer  in  electrical 
supplies  at  46  Arch  and  185  Devonshire  street,  this 
city,  suffered  a  slight  loss  by  water  during  a  fire 
in  the  upper   floors   of  the  same  building. 

Judge  Fessenden  of  the  Suffolk  Superior  Court 
has  sent  ao  of  the  famous  Boston  gas-explosion  cases 
to  an  auditor,  who  will  hear  arguments  on  the  ques- 
tion of  the  liability  of  the  three  defendants — the 
Boston  Gas  Light  company,  the  West  End  Street 
Railway  company  and  the  Edison  Electric  Illuminat- 
ing company.  The  parties  in  interest  will  be  given 
until  April  15th  to  select  an  auditor.  After  the 
auditor  has  reported,  the  cases  will  go  to  a  jury. 
The  remaining  100  cases  will  probably  remain  in 
statu  quo  until  these  have  been  decided.  These 
suits  are  the  outcome  of  the  underground  explosion 
that  occurred  on  March  4,  1897,  at  the  corner  of 
Tremont  and  Boylston  streets,  when  several  persons 
were  killed  and  injured  and  electric  cars  were  de- 
molished. The  gas  company  has  been  successful 
in  its  efforts  to  have  the  West  End  and  Edison  com- 
panies as  codefendants  in  these   suits.  B. 

Southern  Developments. 

Charlotte,  N.  C,  April  13. — Plans  for  the  pro- 
jected development  of  Mott's  Falls,  30  miles  from 
Charlotte,  involving,  according  to  estimate,  about 
$800,000.  are  progressing,  and  a  franchise  in  Char- 
lotte has  been  applied  for  by  F.  Van  Deventer  of 
Knoxville.  Tenn.,  and  associates.  Mr.  F.  E.  Board- 
man  of  Knoxville,  who  is  interested,  states  that  his 
company  could  save  Charlotte  50  per  cent,  on  power, 
and  the  company  proposes,  if  a  franchise  is  granted, 
to  have  the  power  in  Charlotte  within  90  days.  The 
estimated  power  is  placed  at  between  15,000  and 
20,000  horsepower.    The  company  proposes,  also,  to 


supply  power  electrically  to  mills  between  Charlotte 
and  the  power  plant. 

The  Southern  Milling  company  has  been  char- 
tered at  Chatham,  Va.,  with  $25,000  capital.  In 
addition  to  a  milling  business,  the  company  has  the 
right  to  conduct  an  electric-light  plant  for  lighting 
the  town  of  Chatham.  J.  H.  Hargrave  is  president 
of  the  company. 

The  Hampton  Roads  Investment  and  ImprovemenJ 
company  has  been  chartered  in  Virginia,  and  has 
purchased  68  acres  between  Hampton  and  Newport 
News,  Va.  The  company  proposes  to  manufacture 
gas  and  electric  power  and  do  a  real-estate  business. 
T'he  capital  is  $75,000,  and  Dr.  C.  Perkins  is  presi- 
dent  of    the   company. 

The  property  of  the  Salisbury  (.N.  C.)  Gas  and 
Electric  Light  company  has  been  turned  over  to 
Edwin    I.    Frost    of    New    York   and    others. 

The  incorporators  of  the  projected  electric  road 
between  Elkin  and  Sparta,  N.  C,  chartered  by  the 
last  Legislature,  are  having  the  route  surveyed. 
Hugh  Chatham  and  others  are  interested. 

Messrs.  Seasongood  and  Meyer  of  Cincinnati, 
Ohio,  who  made  a  deal  for  the  $15,000  of  electric-light 
bonds  of  Fayetteville,  N.  C,  have  withdrawn  their 
bid.  It  is  stated  that  these  parties  were  informed 
of  the  call  feature  in  the  act  authorizing  the  issue. 
A  longer  time  has  been  granted  the  Cape  Fear 
Electric  company  in  which  to  fulfil  its  contract  for 
supplying  Fayetteville  with  waterpower.  The  with- 
drawal of  the  bid  on  light  bonds  for  Fayetteville 
implies  no  disparagement  of  their  value. 

U'he  North  Augusta  Electric  and  Improvement 
company  has  been  commissioned  in  South  Carolina, 
with  a  capital  of  $1,500,000.  Alfred  S.  Elliott  of 
Wilmington,  Del.,  and  others  are  interested.        L. 


From  the  Buckeye  State. 

Columbus,  Ohio,  April  13. — The  Cleveland,  Paines- 
ville  and  Ashtabula  Railroad  company  has  been  in- 
corporated, with  a  capital  stock  of  $10,000,  to  build 
an  electric  line  from  PainesviUe  to  a  point  in  Ashta- 
bula county,  passing  through  Lake  and  Ashtabula 
counties.  The  incorporators  are  Harrison  B.  Mc- 
Graw,  W.  H.  Zoplin,  A.  A.  McCasIin.  E.  M.  Gran- 
ger, F.  D.  Everett  and  S.  M.  Hildreth.  The  road 
will  connect  with  the  Cleveland,  PainesviUe  and 
Eastern  at  PainesviUe. 

The  Cleveland,  PainesviUe  and  Eastern  Railroad 
company  has  had  its  charter  amended  so  as  to  al- 
low it  to  extend  its  lines  from  PainesviUe  to  Fair- 
port,  and  also  from  PainesviUe  to  Ashtabula.  J.  A. 
Biedler  is  president,  and  Fred  S.  Borton,  secretary, 
of   the   company. 

The  Central  Heating  and  Lighting  company  of 
Toledo  has  been  incorporated,  with  a  capital  stock 
of  $25,000.  The  charter  allows  the  use  of  steam, 
hot  water  or  electricity.  The  incorporators  are 
Charles  S.  Ashley,  Willard  Robinson,  Albro  Blodgett, 
J.  M.  Born  and  George  A.  Tuttle. 

J.  C.  Parker  of  Sandusky  has  secured  the  right- 
of-way  for  an  electric  road  from  Sandusky  to  Tiffin, 
by  way  of  Bellevue,  and  is  now  engaged  in  financing 
the  company  which  will  build  it. 

Albert  Johnson,  a  brother  of  Mayor  Tom  L.  John- 
son of  Cleveland,  and  Martin  Mullen  are  said  to  be 
promoting  a  plan  to  establish  an  electric-railway 
.system  in  Cleveland,  to  be  operated  on  a  three-cent 
fare.  Mr.  Johnson  denies  that  he  has  anything  to 
do  with  it,,  but  Mr.  Mullen  says  he  expects  to  carry 
the  matter  through. 

The  electric-light  plant  at  Hubbard  has  been  des- 
troyed by  fire,  entailing  a  loss  of  $10,000,  with  $3,000 
insurance. 

When  the  proposed  extension  of  the  Cleveland, 
PainesviUe  and  Eastern  road  is  completed  to  Ash- 
tabula, it  will  connect  there  with  a  road  to  Conneaut. 
This  is  a  plan  to  connect  Cleveland  and  Buffalo,  and 
the  right-of-way  is  now  being  secured  between 
PainesviUe  and  Ashtabula. 

Plans  are  still  under  way  for  the  connection  of 
the  cities  of  Pittsburg  and  Cleveland.  This  will  be 
done  through  the  Northern  Ohio  Traction  com- 
pany and  connections  it  will  make  with  roads  run- 
ning to  Warren,  and  thence  east  to  other  points. 
There  are  several  links  to  be  built,  but  there  are  al- 
ready plans  for  these,  and  they  will  probably  be  built 
at  an  early  date. 

The  Toledo  and  Findlay  Traction  company  of 
Findlay  has  been  incorporated,  with  a  capital  stock 
of  $1,500,000,  the  incorporators  being  Henry  Burk- 
hold,  George  B.  Kerper,  G.  B.  Kerper,  Jr.,  E.  V. 
Bope  and  C.  F.  Smith.  Mr.  Kerper  purchased  the 
Toledo,  Bowling  Green  and  Fremont  road  a  few 
days  ago,  and  he  already  controlled  the  Findlay 
street  railway,  which  had  been  extended  some  dis- 
tance from  the  city,  in  order  to  connect  with  the 
Toledo  road.  These  properties  both  pass  into  the 
possession  of  the  new  company,  and  the  connecting 
link  will  be  rebuilt  at  once.  There  are  also  plans 
to  extend  south  from  Findlay,  but  they  have  not 
been  made  known. 

The  City  Council  of  Parkersburg  has  granted  a 
franchise  to  the  Marietta  Electric  Railway  company, 
which  proposes  to  build  a  line  between  the  two 
towns. 

R.  Rosenstock  of  Cleveland  has  been  securing 
right-of-way  in  Union  County  for  a  line  which  he 
says  will  run  from  Toledo  to  Portsmouth,  by  way 
of  Columbus.  He  says  that  it  will  start  from  Find- 
lay, which  will  be  the  southern  terminus  of  the  To- 
ledo and  Findlay  Traction  company's   line. 

The  Sharon  and  State  Line  Electric  Railway  com- 
pany   of    Youngstown    has    been    organized    by    the 


I'enhale-Devitt  syndicate,  with  a  capital  stock  of 
$10,000,  which  will  be  increased  later  on.  A  line  will 
be  buUt  from  Sharon,  Pa.,  to  the  Ohio  state  Une. 
Ihis  syndicate  is  now  building  a  hne  from  Youngs- 
town 10  iMewcastle,  by  way  of  Sharon. 

It  is  rumored  that  the  Everett-Moore  syndicate  of 
Cleveland  is  negotiating  for  the  Toledo  street  rail- 
way, 'ihis  would  be  natural,  0)ving  to  the  fact  that 
the  syndicate  is  planning  a  system  along  the  lake 
shore,  and  now  owns  the  greater  part  of  the  inter- 
urban    lines    between    Cleveland    and    Toledo. 

Edgar  W.  Collins  has  been  promoted  from  the 
position  of  local  manager  of  the  Postal  I'elegraph 
company's  ofiice  at  Cleveland,  to  superintendent  of 
the  second  district  of  the  western  division,  with 
headquarters  at  Cincinnati. 

Daniel  R.  Crissinger  and  other  Marion  (Ohio)  men 
are  promoting  a  road  from  MarysviUe  to  Marion. 

The  Caaton-Akron  Railway  company,  incorporated 
last   week,   will   have  a  capital  of  $600,000. 

O.  M.   C. 

Information  from  Indiana. 

Indianapolis,  April  15. — The  Evansville  Electric 
Railway  company  has  notified  the  secretary  of  state 
that  it  has  increased  its  capital  stock  from  $50,000 
10    $600,000. 

The  Fountain  County  commissioners  have  granted 
a  franchise  to  the  CrawfordsviUe  Traction  company 
to  construct  and  operate  an  electric  road  from  Hills- 
boro  through  the  county  to  the  coalfields. 

i  he  farmers  of  Madison  and  Henry  counties,  along 
the  line  of  the  proposed  road  from  Newcastle  to 
Pendleton,  held  another  meeting  during  the  week,  at 
.which  favorable  reports  were  made.  The  land- 
owners from  Newcastle  to  Cadiz,  more  than  half 
the  distance,  have  offered  to  give  the  right-of-way 
free  of  cost,  and  so  also  have  the  majority  of  those 
along  the  balance  of  the  route.  It  is  the  purpose  to 
induce  some  promoter  to  put  in  the  line  by  offering 
a  free  right-of-way.  The  line  would  afford  a  com- 
paratively direct  route  from  Newcastle  to  Indianap- 
olis, by  means  of  the  Union  Traction  line  from  Pen- 
dleton. 

Kokomo  merchants  have  taken  preliminary  steps 
toward  building  an  electric  line  from  that  city  to 
Greentown.  It  is  highly  probable  that  the  road  will 
be  constructed  this  season.  The  country  is  rich,  and 
Greentown  is  without  railway  facilities. 

The  Indianapolis  and  Greenfield  Interurban  com- 
pany has  secured  a  franchise  from  the  council  of 
Dublin,  near  Cambridge  City.  The  road  will  be 
extended  from  Greenfield  to  Knightstown,  thence 
through  Dublin  to  Cambridge  City,  and  ultimately 
further  east,  until  it  connects  at  Richmond  with  in- 
terurban roads  running  east  to  Dayton,  Ohio. 

The  Commercial  Club  at  Bloomington  has  received 
a  proposition  from  Civil  Engineer  Scott  of  Chicago 
concerning  the  construction  of  a  steam-electric  road 
between  Bloomington  and  Martinsville  and  thence  to 
Indianapolis.  Another  offer  has  been  received  from 
the  promoters  of  the  Columbus  and  Terre  Haute 
railroad.     Each    proposition    calls    for    a    subsidy. 

Benson  and  Clara  E.  Bidwell  of  Chicago  and 
Charles  F.  Bidwell  of  Toledo  have  again  filed  suit 
against  the  Indianapolis  Street  Railway  company  in 
the  federal  Circuit  Court.  They  charge  that  the 
defendant  is  unlawfully  using  certain  devices  that 
belong  to  the  plaintiffs  for  the  operation  of  trolley 
cars.  The  court  is  asked  to  grant  an  injunction. 
A  similar  suit  was  brought  against  the  company 
some  time  ago,  but  was  dismissed  by  Judge  Baker 
on  the  ground  of  the  insufficiency  of  the  cost  bond. 

There  is  no  longer  any  question  concerning  the 
building  of  an  electric  railway  from  ShelbyviUe  to 
Indianapolis.  At  a  meeting  held  by  the  company 
during  the  week  the  estimate  of  the  construction 
and  equipment  of  the  road  was  ratified.  Contracts 
for  the  construction  will  be  let  as  soon  as  the  pre- 
liminaries can  be  arranged.  The  line  will  parallel 
the  Big  Four  through  the  towns  of  Fairland,  Lon- 
don and  Acton,  over  a  private  right-of-way.  It  will 
1  hen  diverge,  reaching  Indianapolis  by  way  of  New 
Bethel.  The  company  that  will  build  the  line  is 
composed  principally  of  ShelbyviUe  men,  E.  K.  Ad- 
ams being  the  president  and  T.  E.  Goodrich,  the 
secretary.  The  company  hopes  to  have  the  line  in 
operation   by  December  1st. 

It  is  now  conceded  by  the  citizens  generally  of  the 
numerous  Indiana  towns  and  cities  through  which 
the  interurban  lines  pass  that  they  have  not  suffered 
in  the  least  in  a  business  way  by  the  opening  up 
of  these  lines  to  Indianapolis  and  other  cities.  On 
the  contrary,  they  find  a  gradual  building  up  of 
business    from    one    intermediate    point    to    another. 

F. 


Northwestern  Notations. 

Minneapolis,  April  13. — The  Cloquet  (Minn.)  Elec- 
tric company  has  been  incorporated,  with  $50,000 
capital  stock,  by  local  capitalists  of  that  city,  and  the 
existing  plant  has  been. transferred.  The  system  will 
be  improved  and  extended. 

The  Montana  street  station  of  the  Electric  Light 
and  Power  company  of  Butte,  Mont.,  was  stopped  in 
its  operations  for  a  short  time  recently  by  a  cat 
becoming  wedged  behind  the  high-tension  switch- 
board controlling  the  shorter  transmission  line,  car- 
rjnng  15,000  volts.  An  Indian  got  caught  in  the 
same  place  last  year  and  had  all  the  hair  on  his 
head  burned  ofif. 

The  electric-light  plant  of  Glencoe.  Minn.,  has 
been  leased  to  A.  D.  Le  Vesconte  of  Minneapolis. 

The  Waterloo  (Iowa)   Gas  and  Electric  company 
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plans  to  expend  $125,000  in  the  construction  of  a 
big  power  plant.  The  new  plant  would  furnish 
power  for  the  street-railway  company. 

Eastern  capitalists  have  recently  secured  control 
of  tile  Power  and  Light  company  of  Helena,  jMont. 
The  company  has  applied  for  franchises  for  lighting, 
both  gas  and  electric,  and  for  a  street-car  system. 
The  new  company  proposes  to  compromise  the  old 
claim  against  the  city  for  $10,500,  for  lights  fur- 
nished, taking  $7,150,  and  to  give  a  bonus  on  the 
gross  receipts  of  the  company.  The  company  agrees 
to  1  educe  the  fare  on  the  street-railway  line  to  five 
cents  as  soon  as  the  company  shall  carry  900,000 
passengers  in  one  year.  Last  year  the  company 
carried  700,000,  and  it  is  thought  that  it  will  not 
take  long  to  reach  the  figure  set. 

The  Electric  Light  and  Power  company  of  Fair- 
haven,  Wash.,  has  transferred  its  property  to  the 
Northern  Railway  and  Improvement  company,  which 
has  been  furnishing  power  for  some  time. 

The  Seattle  (Wash.)  Electric  company  has  bought 
the  Renton  coal  mines  for  $134,311,  and  now  has  a 
fine  source  of  supply  for  fuel.  The  company  plans 
to  use  the  entire  output  of  the  mines  in  time. 

Alexander  liughes  of  Fargo,  N.  D.,  will  estabUsh 
a  lighting  and  steam-heating  system  in  Glendive, 
Mont.,    at    once. 

Work  has  been  started  on  the  proposed  electric 
line  from  Charles  City  to  Greene,  Iowa. 

The  Edison  Light  company  of  Des  Moines,  Iowa, 
has  resumed  work  of  placing  its  wires  in  the  business 
district  underground.  The  company  will  expend 
$10,000  this  year  in  the  business  section. 

Electrician  William  jMcDaniels  has  been  appointed 
to  succeed  L.  H.  Ong  as  superintendent  of  the  Ma- 
son City  and  Clear  Lake  electric  railway  at  Mason 
City,  Iowa. 

The  new  machinery  has  been  placed  in  the  power 
house  on  Mill  Creek  of  the  Gas  and  Electric  com- 
pany at  Walla  Walla,  Wash.,  and  the  plant  is  about 
ready   for  operation. 

The  Woodland  and  Hunter's  Park  street-car  line 
in  Duluth,  Minn.,  is  again  threatened  with  a  shut- 
down. This  line  is  owned  by  a  separate  corpora- 
tion from  that  operating  the  remaining  lines  in  the 
city.  The  Duluth  Street  Railway  company,  which 
has  operated  the  Woodland  line,  offered  to  buy  it, 
but  could  get  no  satisfactory  price.  The  line  ran 
down  and  the  tracks  got  in  such  poor  shape 
that  the  company  thought  it  unsafe  to  continue  the 
operation  without  improvements.  This  the  owners 
refused  to  do.  A  compromise  was  effected,  and 
the  line  was  operated  through  the  winter.  But  the 
same  question  is  again  to  the  fore.  The  Duluth 
company  offers  $s,ooo  for  the  line  and  franchise. 
The  Woodland  company  offers  to  sell  for  $15,000. 

The  break  of  two  insulators  at  the  Snoqualmie 
Power  company's  plant  and  the  grounding  of  the 
power  cables  between  the  switchboard  and  the  trans- 
formers tied  up  the  street-car  service  in  Tacoma, 
Wash.,  for  four  hours  recently. 

■There  are  three  different  propositions  for  electric 
railways  in  and  around  Lead,  S.  D.  The  N.  E. 
Franklin  company  of  Deadw^ood  and  the  Gesky 
company  of  Lead  are  both  applicants.  It  is  certain, 
also,  that  the  Homestake  company  will  ask  for  a 
franc'nise. 

The    Western    Electric    company   of    Chicago    has 
been  awarded  the  contract  to  install  an  electric-wir- 
ing and  conduit  system  for  the  St.  Paul  postoffice,  at 
82,835.  ^^_______  ^• 

PERSONAL. 

Waiter  H.  Chamberlin  of  Chicago,  assistant  com- 
missioner of  patents,  has  handed  his  resignation  to 
the  new  commissioner,  F.  I.  Allen. 

Edward  W.  Merry,  who  has  been  in  the  employ- 
ment of  the  Wisconsin  Telephone  company  at  Nee- 
nah.  Wis.,  has  gone  to  Kaukauna,  Wis.,  to  take 
charge  of  the  telephone  exchange  in  that  city. 

At  the  annual  meeting  of  the  Merchants'  Club  of 
Chicago  on  April  13th  Mr.  B.  E.  Sunny,  western 
manager  of  the  General  Electric  company,  was 
elected  a  member  of  the  executive  committee  of  the 
club,  to  serve  two  years. 

James  Tomney,  treasurer  of  the  Holmes  Electric 
Protective  company  of  New  York  city,  died  at  his 
home  in  Brooklyn  on  April  nth.  Mr.  Tomney 
was  51  years  of  age  and  had  been  treasurer  of  the 
Holmes  company  since  its  organization  in  1883.  ■ 
He   leaves   a   daughter   and   two   sons. 


ELECTRIC  LIGHTING. 

The  electric-light  station  at  Canton,  W.  Va.,  was 
burned    recently. 

An  issue  of  $60,000  bonds  is  being  considered  for 
a  lighting  plant  at  San  Jose.  Cal. 

T.  S.  Hughes  and  J.  G.  Russ  will  establish  an 
electric-light  plant  at  Clifton,  Tenn. 

The  mayor  of  Hot  Springs,  Ark.,  is  receiving  esti- 
mates for  the  erection  of  a  lighting  plant. 

^It  is  proposed  to  enlarge  the  municipal  electric- 
light  plant  at  Alexandria,  Va.,  at  a  cost  of  $20,000. 

The  town  of  Roanoke,  Ala.,  has  issued  $10,000 
bonds,  bearing  five  per  cent,  interest,  for  a  lighting 
system. 

The  Winthrop  company  of  Winthrop  Harbor,  111., 
has  been  incorporated,  with  $25,000  capital,  to  op- 
erate a  light,  heat  and  power  plant.    The  incorpo- 
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rators  are  Sol  Rosenblatt,  Garnett  Hogan  and  Albert 
K.    Plutchinson. 

A  special  election  will  be  held  at  Chillicothe,  Mo., 
on  April  30th,  to  vote  on  an  issue  of  $25,000  electric- 
light  bonds. 

An  election  is  to  be  held  to  decide  on  an  issue  of 
$12,000  electric-light-improvement  bonds  for  Green- 
port,  N.  Y. 

A  bond  issue  of  $80,000  for  a  municipal  water 
and  light  plant  at  Colorado  Springs,  Colo.,  has  been 
decided  upon. 

The  city  of  Winchester,  Tenn.,  will  issue  $30,000 
of  bonds  for  the  erection  of  an  electric-light  plant 
and  waterworks. 

A  lighting  plant  and  waterworks  will  be  built  at 
once  at  Laurel,  Md.  Information  may  be  obtained 
from  Edward  Phelps,  mayor. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
will  erect  a  brick  and  steel  power  station,  to  cost 
$150,000,    in   the   near   future. 

Henry  Crittendon  and  others  have  organized  a 
$25,000  company  for  the  establishment  of  an  electric- 
light  plant  at  Greenville,  Miss. 

The  city  of  Granite  Falls,  Minn.,  has  been  author- 
ized to  issue  $6,000  in  bonds  for  the  purpose  of  im- 
proving the  electric-light  plant. 

The  Vale  Electric  Light  and  Lumber  company, 
with  a  capital  of  $50,000,  is  about  to  install  a  light- 
ing plant  at  ilanchester  Centery  Vt. 

A  special  election  at  East  Grand  Forks,  Mich., 
has  resulted  in  favor  of  the  issuance  of  $15,000 
bonds  for  waterworks  and  an  electric-lighting  sys- 
tem. 

The  Port  Arthur  Light  and  Power  company  of 
Port  Arthur,  Texas,  has  been  incorporated,  with  a 
capital  stock  of  $25,000,  by  E.  J.  Baker,  G.  M.  Craig, 
Frank  Cummings  and  others. 

The  Abbeville  Electric  Light  and  Power  company 
of  Abbeville,  S.  C.  (incorporated),  will  issue  $10,000 
of  bonds  for  improvement  purposes.  C.  G.  Sayre  is 
general  manager  of  the  company. 

Adam  Schantz  of  Dayton,  Ohio,  has  purchased  a 
site  at  Daytona,  Fla.,  and  will  erect  a  cold-storage 
plant  and  electric-light  plant  for  furnishing  electricity 
10  the  town  and  to  operate  an  electric  road. 

The  Au  Sable  Electric  Light  and  Power  company 
of  Au  Sable  Forks,  N.  Y.,  has  been  incorporated, 
with  $25,000  capital,  by  James  Rogers,  George  Cha- 
hoon  and  J.  Monroe  Sheffield  of  Au  Sable  Forks. 

The  Citizens'  Gas  Light  and  Fuel  company  of  Pe- 
oria, 111.,  has  been  incorporated,  with  an  authorized 
capital  of  $250,000,  to  furnish  light,  heat  and  power. 
The  incorporators  are  C.  F.  Newman,  W.  S.  Walice 
and  C.  S.  Shirtcliff. 

The  Montgomery  Light,  Water  and  Improvement 
company  of  Montgomery,  W.  Va.,  has  been  incorpo- 
rated, with  an  authorized  capital  of  $50,000,  by  B.  H. 
Earley  of  Dego,  J.  C.  Montgomery,  L.  C.  Montgom- 
ery and  J.  W.  Montgomery. 

Wallace  C.  Johnson  of  Niagara  Falls  has  applied 
to  the  Board  of  Trustees  of  the  village  of  Middle- 
port,  N.  Y.,  for  an  electric-light  franchise,  agreeing 
that  if  the  franchise  is  granted  that  he  will  have  all 
work  completed  and  light  furnished  on  or  before 
October   1st,  next. 

The  International  Electric  company,  with  an  au- 
thorized capital  of  $3,000,000.  has  been  incorporated 
in  New  Jersey,  to  build  and  operate  power  plants 
for  lighting,  heating  and  power  service.  The  in- 
corporators are  Adrian  H.  Miller,  Charles  M.  King 
and  Stephen  C.   Smith. 

Reister  Russell,  Frank  Zouck,  T.  Rowe  Price,  W. 
L.  Shriver  and  others  have  incorporated  the  Reisters- 
town  and  Glyndon  Water,  Light  and  Power  company 
of  Glyndon,  Md.,  with  a  capital  stock  of  $25,000. 
Frank  Zouck,  Glen  Morris,  Md.,  may  be  addressed 
for  information  concerning  the  plans  of  the  company. 

The  establishment  of  a  $20,000  electric-light  and 
power  plant  is  contemplated  at  Harrisonburg,  Va. 
J  he  Shenandoah  River  will  be  harnessed  at  Grot- 
toes and  the  electrical  energy  transmitted  to  Har- 
risonburg by  underground  cable.  Information  con- 
cerning the  installation  may  be  obtained  from  the 
mayor  of  Harrisonburg. 

The  United  Telegraph  and  Telephone  company  of 
Baltimore,  which  recently  secured  control  of  the 
large  Independent  telephone  systems  in  Maryland, 
Pennsylvania  and  West  Virginia,  will,  it  is  an- 
nounced, soon  take  over  the  United  Electric  Light 
and  Power  company  of  Baltimore,  which  furnishes 
the  lighting  for  that  city. 


ELECTRIC  RAILWAYS. 

The  Nevada  County  Traction  company  of  San 
Francisco,  Cal.,  has  been  incorporated,  with  a  capital 
of  $100,000,  by  J.  Martin,  R.  R.  Colgate  and  C.  A. 
Grow. 

It  is  reported  that  the  American  Railway  com- 
pany is  seeking  a  50-year  franchise  for  an  elevated 
road  in  the  southern  section  of  Chicago.  The  route 
proposed  is  to  extend  "southerly,  southeasterly  and 
southwesterly"    from   Van    Buren   street   to    Sixty- 
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third  street,  between  Western  and  Wabash  avenues. 
South  of  Sixty-third  street  the  line  may  be  built 
anywhere  within  the  city  limits. 

It  is  reported  that  the  CarroUton,  Worthville  and 
Owenton  Electric  Railroad  company  will  build  an 
electric  road  from  Milton  to  Owenton,  Ky.,  a  distance 
of  40  miles. 

The  Los  Angeles  and  Pasadena  Electric  Railway 
company  has  been  incorporated  in  California,  with 
an  authorized  capital  of  $1,000,000,  by  A.  McNally, 
D.   B.  Dewey,  J.  W.   Hughes  and  others. 

The  City  Council  of  Charleston,  S.  C,  has  granted 
a  franchise  to  the  Charleston  Consolidated  Railway 
company  to  build  its  proposed  line  to  the  exposition 
grounds.     P.  H.  Gadsden  may  be  addressed. 

The  Freeport  Electric  Railway  company  of  Rock- 
ford,  111.,  has  been  incorporated,  with  $50,000  capital 
stock,  to  construct  an  electric  railway  from  Free- 
port,  111.,  to  Rockford.  The  incorporators  are  T.  M. 
Ellis,  J.  H.  Catlin,  C.  F.  Wilson  and  T.  D.  Reber. 

The  Cleveland  capitalists,  headed  by  L.  J.  Wolf, 
who  recently  bought  the  Elgin  City,  Carpentersville 
and  Aurora,  the  Aurora  and  Geneva  and  the  Aurora 
City  electric  railways,  and  are  building  a  line  from 
Elgin,  Batavia  and  Aurora,  through  Wheaton,  to 
Chicago,  have  purchased  the  Aurora,  Yorkville  and 
Morris  railway,  including  Riverview  Park.  The 
road  is  bonded  for  $150,000  and  capitalized  at  $150,- 
000.     The  price  paid  is  said  to  have  been  $225,000. 

The  rights-of-way  and  franchises  for  the  Roch- 
ester and  Eastern  railway  in  Western  New  York 
having  been  practically  all  secured,  application  will 
soon  be  made  to  the  Railroad  Commission  for  a 
charter.  The  road  will  have  a  traffic  arrangement 
with  the  Rochester  City  railway,  and  the  Geneva, 
Waterloo,  Seneca  Falls  and  Cayuga  Lake  Traction 
company,  so  that  passengers  can  be  carried  from 
the  center  of  Rochester  to  the  villages  of  Waterloo 
or  Seneca  Falls  and  the  shore  of  Cayuga  Lake,  op- 
posite the  village  of  Cayuga.  It  is  rumored  among 
those  interested  in  the  road  that  if  the  Rochester 
and  Buffalo  electric  road  is  built  a  traffic  arrange- 
ment will  be  made  between  that  company  and  the 
others  interested,  so  that  passengers  can  enter  a 
train  at  Buffalo  and  go  through  to  Cayuga  Lake 
without  changing  cars. 


AUTOMOBILES. 


The  Chicago  Automobile  Club  held  the  first  run 
f'f  the  year  on  Sunday,  April  14th.  The  start  was  at 
2  p.  m.,  from  the  clubrooms  in  Steinway  Hall,  and 
about  20  miles  of  boulevards  was  covered,  the  party 
disbanding  in  Ashland  boulevard. 

A  recent  special  police  order  is  directed  toward 
the  enforcement  of  the  regulations  concerning 
lamps,  gongs  and  brakes  on  automobiles  and  bicy- 
cles on  public  streets  in  Chicago.  The  order  also 
has  for  its  object  the  prevention  of  excessive  speeds 
by  such  vehicles. 

Announcement  is  made  of  an  issue  of  $1,675,000 
si.x  per  cent,  short-term  bonds  by  the  Electric  Ve- 
hicle company.  The  bonds  bear  interest  from  May 
I,  1901,  and  mature  April  30,  1904.  They  have  been 
underwritten  at  90  by  a  syndicate  which  agrees  to 
take  all  that  have  not  been  subscribed  for  at  that 
figure  by  the  present  shareholders.  The  sum  to  be 
realized  from  these  bonds,  $1,507,500,  will  more  than 
pay  oft'  the  existing  debt  of  the  company,  and  the 
balance  will  be  used  as  working  capital. 


PUBLICATIONS. 

A  catalogue  of  electrical  and  steam  machinery  has 
been  issued  by  Rossiter,  MacGovern  &  Co.,  dealers 
in  second-hand  engines,  boilers,  generators,  condens- 
ers and  general  equipment  for  lighting  and  power 
stations. 

"Modern  Heat"  is  the  title  of  an  attractive  pam- 
phlet describing  the  apparatus  manufactured  by  the 
American  Electrical  Heater  company  of  Detroit, 
Mich.  Soldering  irons,  portable  stoves,  sad  irons  of 
all  kinds,  radiators,  griddles  and  many  other  heat- 
in.?  appliances  are  illustrated,  and,  in  addition,  a 
complete  telegraphic  code  is  included  in  the  circular, 
together  with  price-lists. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield,  Mass.,  has  issued  a  new  bulletin.  This  one 
is  No.  116,  and  illustrates  and  describes  a  new  type  of 
S.  K.  C.  static  ground  detector,  designed  for  circuits 
carrying  very  high  voltages.  This  is  said  to  be  the  first 
instrument  of  the  kind  combining  thorough  reliability 
with  absolute  immunity  for  switchboard  attendants 
from  danger  of  shock.  The  instruments  are  charged 
statically  through  the  medium  of  condensers ;  thus 
live  wires  are  kept  out  of  and  entirely  .away  from 
the  instrument.  Those  familiar  with  ground  de- 
tectors and  their  uses  and  advantages  will  be  prompt 
to   appreciate   the   advantages   of   this   instrument. 

As  a  monthly  supplement  to  London  Engineer- 
ing, that  well-known  journal  has  begun  the  puhlica- 
cation  of  Traction  and  Transmission.  The  initial 
number  for  April  contains  a  number  of  valuable 
contributions  on  electric-raihvay  and  allied  topics 
by  H.  F.  Parshall,  B.  Alfred  Raworth,  Alfred  H. 
Gibbings,  R.  Mauermann,  J.  Sigfrid  Edstrom  and 
others.  Several  plates  and  diagrams  serve  to  illus- 
trate the  articles.  The  new  magazine  is  printed  in 
large  type   (pica),  on  heavy  paper,  with  wide  mar- 
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gins,  and  has  the  air  of  thoroughness  and  solidity, 
characteristic  of  the  best  English  engineering  litera- 
ture. It  is,  however,  high-priced,  and  is  evidently 
intended  to  reach  a  comparatively  small  class  of 
technical  readers  rather  than  the  great  mass  of 
English  ratepayers  who  need  enlightenment  on  the 
possibilities  of  electric  traction. 

The  American  District  Steam  company  of  Lock- 
port,  N.  Y.,  is  distributing  a  carefully  prepared 
booklet  illustrating  and  describing  its  systems  and 
apparatus  for  heating  from  central  stations.  This 
company  exploits  the  Holly  system  of  direct  and 
exhaust-steam  distribution  for  heating  and  power 
and  the  catalogue  treats  of  valves,  mains,  heaters, 
methods  of  insulation  and  meters.  Many  valuable 
hints  on  operation  and  maintenance  of  stearn-heat- 
ing  systems  are  given,  together  with  a  review  of 
the  advantages  of  steam  over  hot-water  installations. 

The  Stanley  Electric  Manufacturing  company  has 
issued  two  new  bulletins  descriptive  of  alternating- 
current  apparatus.  One  is  devoted  to  the  illustration 
and  description  of  the  S.  K.  C.  frequency  changer. 
These  machines  may  be  employed  to  transform  from 
one  frequency  to  another,  and  at  the  same  time,  if 
desired,  to  effect  a  transformation  of  vokage  aiid  a 
variation  in  phase  relations.  A  single  field  coil  is 
used,  the  machine  being  essentially  a  svnchronous 
motor  at  one  end  and  an  alternating-current  generator 
at  the  other.  The  field  coil  is  wound  on  a  copper 
spool  to  guard  against  injury  to  the  winding  by  a 
sudden  opening  of  the  field  circuit.  In  another  bul- 
letin is  described  a  high-voltage  testing  set  for  tests 
of  insulating  materials  and  other  high-tension  work. 
A  voltage  of  120.COO  is  provided  for,  a  highly  insu- 
lated spark  gap  being  included  in  the  equipment  and 
serving  virtually  as  a  voltmeter.  A  curve  shows  the 
voltages  at  which  sparking  should  take  place  from 
5.000  to  150,000  volts. 


SOCIETIES  AND  SCHOOLS. 

The  New  York  Electrical  society  will  hold  its 
next  meeting  at  Havemeyer  Hall,  Columbia  Uni- 
versity. Thursday,  April  25th,  when  Mr.  C.  F.  Scott, 
chief  electrician  of  the  Westinghouse  Electric  and 
Manufacturing  company,  will  lecture  on  "Alternat- 
ing-current Motors." 


MISCELLANEOUS. 


The  Manchester  Technical  School,  Manchester, 
England,  is  to  have  a  department  especially  equipped 
for  insulation   testing. 

Acting  Consul-general  Westacott  of  London,  under 
date  of  March  16,  1901,  reports  that  an  inquiry  has 
been  made  at  that  office  for  the  names  of  firms  man- 
ufacturing American  coal-cutting  machinery.  He  re- 
quests that  all  replies  be  addressed  to  the  United 
States  consulate-general,  London. 

On  May  7th  and  Sth  examinations  will  be  held  in 
all  postal  free-delivery  cities  in  the  country  by  the 
United  States  Civil  Service  Commission,  for  the  po- 
sition of  inspector  of  mechanical  and  electrical  engi- 
neering in  the  supervising  architect's  office  at  Wash- 
ington. The  position  pays  $2,igo  per  annum.  In- 
formation concerning  the  examination  can  be  ob- 
tained from   the   commission   at   Washington. 

It  has  been  discovered,  so  it  is  said,  that  the  opacity 
of  substances  to  Roentgen  rays  depends  on  their 
atomic  weight.  The  greater  this  weight,  the  higher 
is  the  opacny.  The  opacity  is  independent  of  phys- 
ical condition,  that  is.  for  instance,  it  is  the  same 
for  ice  as  for  water,  and  is  not  affected  by  tempera- 
ture ;  it  is  also  independent  of  atomic  arrangement 
and  chemical  combination.  This  interesting  law  was 
announced  by  M.  L.  Benoist  to  the  Paris  Academy 
of  Sciences  on  February   nth. 


TRADE  NEWS. 

C.  L.  McDonald,  secretary  of  the  St.  Louis  Steam 
Forge  and  Iron  Works,  St.  Louis,  JIo.,  wishes  prices 
on  motors  and  generators. 

The  Monarch  Electric  and  Wire  company  of 
Chicago  has  been  incorporated  by  Samuel  J.  Howe, 
Ralph  R.  Kelly  and  Mark  C.  Keller,  to  manufacture 
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electrical  goods  and  supplies.    The  capital  stock  is 

?25,000. 

The  Pfeiffer  Chemical  company,  508-512  North 
Commercial  street,  St.  Louis,  Mo.,  is  in  the  market 
for  generators,  motors  and  electrochemical  appa- 
ratus. 

The  western  office  of  the  Standard  Underground 
Cable  company,  under  the  managership  of  J.  R. 
Wiley,  has  been  removed  from  542  to  322  Rookery 
building,   Chicago. 

The  Cutler-Hammer  Manufacturing  company  of 
Milwaukee  has  opened  a  branch  office  at  No.  403 
Fisher  building.  Chicago.  This  office  will  be  in 
charge  of  Mr.  C.  H.  Norwood. 

The  Chicago  office  and  salesroom  of  Pass  &  Sey- 
mour, which  is  in  charge  of  John  W.  Brooks,  sales 
agent,  has  been  moved  to  130  West  Jackson  boule- 
vard, where  larger  quarters  have  been  secured. 

The  Iron  Age  says  that  the  Westinghouse  Elec- 
tricitaets  Gesellschaft,  with  a  capital  of  1,000,000 
marks,  has  been  organized  in  Berlin,  Germany,  to 
manufacture  Westinghouse  electrical  specialties. 

The  National  Battery  company  of  New  York,  with 
a  capital  of  $500,000,  has  been  incorporated,  to  deal 
in  batteries.  The  incorporators  are  W.  B.  Greely, 
C.  A.  Wendall.  R.  S.  Nichols,  Francis  P.  McManus 
and  John  M.  Scobel  of  New  York. 

Contracts  have  been  placed  by  the  Westinghouse 
Electric  and  Manufacturing  company  of  East  Pitts- 
burg for  the  erection  of  a  large  plant  for  the  man- 
ufacture of  newly  patented  friction-draft  gear.  The 
main  building  will  be  of  brick,  Soo  by  200  feet  in 
size. 

For  the  convenience  of  its  eastern  customers,  the 
Cutler-Hammer  IManufacturing  company  of  Milwau- 
kee is  carrying  a  stock  of  standard  apparatus  at  its 
Westfield  (N.  J.)  factory  and  at  its  New  York 
office,  136  Liberty  street.  New  York  city.  The  com- 
pany also  has  facilities  at  its  Westfield  factory  for 
manufacturing  any  special  electric  motor-controlling 
devices  promptly. 

A.  L.  Dyke,  formerly  with  the  St.  Louis  Auto- 
mobile and  Supply  company,  is  now  located  in  the 
Linmar  building,  St.  Louis,  and  is  offering  to  the 
trade  automobile  parts  and  supplies.  Mr.  Dyke  has 
had  his  goods  on  the  market  for  over  two  3'ears 
and  he  is  now  able  to  supply  a  complete  line  of  all 
the  component  parts  and  fittings  necessary  to  build- 
ing a  first-class  automobile.  He  has  recently  issued 
a   16-page  catalogue  descriptive  of  his  goods. 

The  New  York  Sun  is  authority  for  the  state- 
ment that  a  gigantic  plant  for  the  manufacture  of 
insulated-copper  wire  is  to  be  located  in  Newark, 
N.  J.  The  backers  of  the  project  have  not  been 
divulged  yet,  but  three  of  the  principals  are  said 
to  be  affiliated  with  the  United  States  Steel  corpo- 
ration. A  site  has  been  procured,  and  it  is  said,  on 
good  authority,  that  $1,000,000  will  be  expended  on 
the  plant.  Orders  for  machinery  are  said  to  have 
been  placed,  and  it  is  reported  that  building  opera- 
tions will  be  begun  about  July  1st.  The  new  com- 
pany will,  it  is  said,  have  a  capital  of  $10,000,000,  and 
fully  3,500  hands  will  be  employed. 

Press  dispatches  from  Boston  state  that  the  main 
building  of  the  large  works  of  the  B.  F.  Sturte- 
vant  company  at  Jamaica  Plain  was  burned  on 
April  14th.  The  loss  is  said  to  have  been  $350,000, 
fully  insured.  The  company  had  recently  added  $75.- 
000  worth  of  tools  and  machinery,  and  had  -a  large 
amount  of  electrical  work  ready  for  shipment.  It 
also  had  a  large  number  of  engines  and  blowers 
for  the  government  for  use  on  battleships  and  cruis- 
ers in  course  of  construction,  all  of  which  were  des- 
troyed. It  is  reported  that  the  business  will  be 
carried  on  without  much  delay.  Over  700  men  were 
thrown  out  of  employment  temporarily. 

The  Bullock  Electric  Manufacturing  company, 
through  its  secretary,  James  Wilson  Bullock,  has 
acquired  control  of  15  acres  of  land  directly  opposite 
the  present  plant  at  East  Norwood,  Ohio.  Upon 
this  tract  the  Norwood  Foundry  company  will  erect 
a  foundry  building,  200  feet  long  by  150  feet  in 
width,    a    pattern-storage    house    of    fireproof    con- 


struction.  50  by  150  feet  in  size  and  three  stories 
high,  and  a  modern  office  structure.  All  these  build- 
ings will  be  built  of  buff  pressed  brick,  with'  steel 
frames  and  trusses,  to  conform  to  the  present  build- 
ings of  the  Bullock  company.  The  foundry  will  be 
equipped  with  three  electric  cranes,  the  largest  of 
which  will  have  a  capacity  of  50  tons.  The  side 
bays,  which  will  be  25  feet  in  width,  will  be  served 
by  hand  traveling  and  jib  cranes.  The  plant  will 
be  of  the  most  modern  character,  and  electricity 
will  be  used  for  power  and  lighting  throughoiit. 
While  this  foundry  will  be  operated  under  the  name 
of  the  Norwood  Foundry  company,  it  will  serve 
primarily  the  needs  of  the  Bullock  Electric  Manu- 
facturing company.  It  will  also  be  in  position  to 
handle  outside  orders  in  the  most  satisfactory  man- 
ner. That  it  will  be  operated  successfully  is  guar- 
anteed b}-^  the  fact  that  it  will  be  under  the  direction 
of  Hoffinghoff  &  Laue  of  Cincinnati,  a  firm  whose 
skill  in  handling  foundry  work  is  everywhere  ac- 
knowledged. 


BUSINESS. 

The  Electric  Appliance  company,  Chicago,  is  ad- 
vertising its  new  hotel  telephone  system,  which  it 
claims  has  a  big  field,  replacing  the  present  tele- 
phone and  annunciator  service  now  in  vogue  in 
hotels  and  apartment  houses. 

The  Central  Electric  company  of  Chicago  carries 
in  stock  large  quantities  of  construction  material, 
such  as  cross-arms,  pins,  brackets,  insulators,  wires. 
etc.  By  making  a  specialty  of  prompt  shipments 
this  company  Is  In  a  peculiarly  good  position  to 
handle  large  construction  orders. 

The  Chicago  office  of  the  New  York  Insulated 
Wire  company,  of  which  James  Wolff  is  in  charge, 
has  been  removed  from  its  former  location  at  320 
Dearborn  street,  and  now  occupies  much  larger 
quarters  in  the  Electrical  building  at  Jackson  boule- 
vard and  Desplaines  street.  The  Increased  space 
will  enable  a  more  varied  stock  to  be  carried,  and 
should  therefore  result  in  more  prompt  shipments 
than  heretofore. 

The  Western  Electrical  Supply  company  of  St. 
Louis  has  just  Issued  to  the  trade  two  catalogues. 
one  on  direct  and  the  other  on  alternating-current 
f'ln  motors  and  ceiling  fans.  The  company  is  offer- 
ing for  alternating  currents  the  new  model  IQOI  Em- 
erson desk-fan  motors  and  ceiline  fans.  It  has 
handled  this  fan  for  some  years.  This  year's  fan 
has  a  few  minor  improvements  over  last  year's,  but 
nothing  radical,  as  the  manufacturer  claims  it  has 
a  fan  as  nearly  perfect  electrically  and  mechanically 
as  can  be  made.  Especial  attention  Is  called  to  the 
Parker  noiseless  blades  with  which  all  the  Emerson 
fan  motors  are  equipped.  For  direct-current  work 
the  Western  company  Is  offering  the  Peerless  desk- 
fan  motors  and  ceiling  fans,  and  It  Is  now  prepared 
to  make  shipments  of  these  fans  for  any  voltages. 
The  Peerless  fan  is  said  to  be  simply  and  strongly 
made,  graceful  In  appearance  and  practically  noise- 
less in  operation.  It  has  self-oiling  and  self-aligning 
bearings,  self-adjusting  carbon  brushes,  and  is  be- 
lieved to  have  the  highest  possible  efficiency. 

The  Crocker- Wheeler  company,  whose  works  are 
at  Ampere,  N.  J.,  reports  that  the  orders  booked 
for  the  month  of  March  exceed,  by  a  considerable 
percentage,  the  largest  manufacturing  business  which 
the  company  has  had  at  any  time  during  Its  previous 
history.  Among  the  more  Important  contracts  which 
have  been  closed  are  those  for  =;oo  horsepower  in 
crane  motors  for  the  Philadelphia  Engineering 
Works :  for  the  new  United  States  mint  at  Phila- 
delphia, 19  motors,  agsrregating  115  horsepower;  for 
the  Newton  Street  Railway  comnany,  Newton.  Mass- 
one  j(00-kIlowatt,  engine-type  railway  irenerator;  for 
the  Guggenheim  Smelting  Works,  Perth  Ambny. 
N.  J.,  two  520-kilowatt.  engine-lyoe  generators  for 
electrolytic  use:  for  Alsen's  American  Portland  Ce- 
ment company  of  West  Camp.  N.  Y..  three  400- 
kilowatt,  engine-type  power  generators,  and  one  100- 
kilowatt,  engine-type  lighting  and  power  generator, 
hesirfes  4.1  motors,  aggregating  2000  horseoo^er ;  for 
the  Tohn  B.  Stetson  comp^nv,  Philadelphia.  Pa.,  two 
.''oo-kilowatt-  enfflne-t\-t>e  lightinpr  and  newer  gener- 
ators, and  for  the  Western  Union  Telegraph  com- 
nnnv.  -36  mnchlnpt;  for  tele^^ranhlc  work. 
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671,438.  Trolley  Finder  for  Electrical  Railroads. 
Paul  Goldsmith,  Troy,  N.  Y.  Application  filed 
August    16,    1900. 

Two  outwardly  flaring  arms  are  each  provided  at  their 
lower  ends  with  an  offaet  part-  Each  of  the  finder  arms 
has  on  the  outer  face  where  offset  two  gaide  arms  that 
are  arched  to  meet  at  the  ends  and  to  pass  over  the 
jonmal  connection  between  the  finder  arms  and  asle,  and 
where  united  are  provided  wiih  an  insulated  and  grooved 
wheel.  A  frame  having  each  of  its  sides  at  i[s_  upper  end 
passed  between  the  guide  arms  of  the  outer  side  of  each 
of  the  finder  arms  is  joornaled  on  to  the  latter.  "When  a 
circuit  wire  leaves  the  trolley  it  will,  by  the  ^uide  arm 
with  which  it  comes  in  contact,  be  guided  into  the  groove 
of  the  insulated  wheel,  and  thus  stop  the  car,  putting  the 
wire  in  a  position  to  be  operated  upon  by  the  trolley  finder 
as  actuated  by  ihe  frame. 

671,458.  Electric  Telephone  Receiver.  Ernest  H. 
Strauss  and  Frank  J.  Stein,  Chicago,  111.  Ap- 
plication filed   August   13,   1900. 

A  magnetic  system  is  fixed  to  a  cup-shaped  case  provided 
with  a  screw  thread  arouod  its  lower  esterior  portion.  A 
tubular  insulating  casing  around  the  magnetic  system  en- 
gages with  this  screw  thread.     An  insulating   cap  engages 
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with  a  screw  thread  around  the  upper  portion  of  the  case, 
and  extends  over  the  joint  formed  between  the  tubular 
casing  and  the  cup-shaped  case. 

671,473.  Holder  for  Telephone  Receivers.  Thomas 
Emerson,  Newport,  R.  I.  Application  filed  Sep- 
tember 27,    1900. 

A  telephone  is  provided  with  the  usual  forwardly  and 
upwardly  directed  arm  with  which  the  transmitter  is  con- 
nected, and  with  the  usual  fork  from  which  the  receiver 
is  suspended.  A  rod,  connected  with  the  arm  transversely 
thereof  and  transversely  adjustable  thereon,  is  provided 
with  an  upwardly  directed  extension,  and  a  receiver 
holder  is  connected  with  the  extension.  A  transverse 
arm  mouoted  on  the  rod  turns  ihereon,  and  beneath  its 
rear  end  the  cord  of  the  receiver  is  passed. 

671,482.  Electric-railway  System.  Paul  E.  Herk- 
ner,  Berlin,  Germany.  Application  filed  Novem- 
ber 30,  1900. 

Magnetizing  windings  are  provided  for  increasing  the 
adhesion  between  the  track  and  the  car  wheels.  Circuit 
connections  unite  the  magnetizing  windings  and  the  wind- 
ings of  the  motors  to  the  controller  contacts,  the  controller 


being  arranged  to  utilize  the  magnetizing  windings  as  cou 
trolling  resistances  in  circuit  with   the  propelling  motors. 

671.489.  Booster-crusher.  Mathias  Pfatischer  and 
Charles  H.  Bedell,  Philadelphia,  Pa.,  assignors 
to  the  Electro  Dynamic  company,  Philadelphia, 
Pa.     Application  filed  August  24,   1900. 

A  motor  generator  is  actuated  and  included  in  a  circuit 
supplied  from  a  variable  source  of  electrical  energy.  A 
field-maonet-controlling  device  for  the  motor  generator 
governs  the  direction  of  the  electromotive  force  pro- 
duced bv  the  motor  generator,  and  eteciromaeuetic  means 
are  supplied  for  actuating  the  controlling  device. 

671.490.  Controller  for  Electric  Motors.  William 
B.  Potter.  Schenectady,  N.  Y..  assignor  to  the 
General  Electric  company  of  New  York.  Ap- 
plication  filed   December   30,   1897. 

In  a  controller  for  electric  motors,  which  is  arranged  to 
open  the  circuit  between  its  series  and  parallel  positions, 
a  separate  swif.b  establishes  a  -series  paraUel  relation  of 
the  motors,  and  a  resistance  switch  coptrolied  by  the 
series  parallel  switch  includes  an  auxiliary  resistance  in 
parallel  with  the   main  resistance  to  increase  the  current- 
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carrying    capacity   of  the  resistance  when  the  motors  are 
coonecled  io  parallel. 

671,491.  System  of  Train  Control.  William  B.  Pot- 
ter. Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed   June    12,    1899. 

In  a  pol>'phase  electric-railway  installation  a  car  system 
is  supplied  with  current  through  a  number  of  contact 
devices  carried  by  the  car  and  engaging  corresponding 
supply  conductors  arranged  along  the  railway.  The  con- 
troller is  provided  with  a  reversing  switch,  and  an  aux- 
iliary reversing  switch  is  connected  in  series  with  the 
controller-reversing  switch,  so  thai,  by  proper  adjustment 
of  the  auxiliary  reversing  switch,  the  controller-reversing 
switch  may  always  be  thrown  in  the  same  direction  10 
propel  the  car  in  a  given  direction  irrespective  of  the  re- 
lation of  the  supply  conductors  to  the  contact  devices. 


Schmelz,  Brooklyn,  N.  Y.    Application  filed  No- 
vember 6,  igoo. 

Two  solenoids  are  connected  with  a  support  at  opposite 
points.  A  fan  rod  is  pivotally  suspended  between  the 
solenoids,  and  provided  with  a  segmental  armature  head 
which  passes  through  them.  A  switch  bar  pivotally  sus- 
pended from  the  fan  rod  between  the  solenoids  is  pro- 
rid  ed  with  an  armature  arranged  transversely  thereof. 
Contact  devices  are  arranged  between  the  armature  and 
the  solenoids.  A  cross  bar  connected  with  the  switch  bar 
below  the  armature  is  provided  with  projecting  pins  or 
Plops. 

671,662.  Electric  Motor.  Henry  P.  White,  Kala- 
mazoo. Mich.,  assignor  of  three-fourths  to 
Charles  D.  Fuller,  Kalamazoo,  Mich.  Applica- 
tion filed  October  5,  1899. 

The  subject  of  this  patent  is  a  motor  comprising  a  rota- 
tive armature  and  rotative  field  which  turn  in  opposite 
directions.  Shafts  are  connected  with  and  driven  by  the 
armature  and  field,  Friction  disks  are  connected  with 
shafts  and  rotate  about  a  common  axis.  Several  oscilla- 
tory disks  have  opposite  peripheral  engagement  with  the 
opposing  faces  of  the  disks  and  rotate  on  axes  transverse 
to  their  axes  of  rotation,  and  means  are  provided  for 
simultaneously  oscillating  the  several  oscillatory  disks 
out  their  transverse  axes.     (See  cut.) 
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671,507.  Apparatus  for  Electrically  Treating  Gases. 
Reginald  J.  Yaniold,  Streatham,  England.  Ap- 
plication   filed    August    29,    1899. 

Several  separated  channel-forming  dielectrics  are  inter- 
posed between  each  two  adjacent  electrodes  and  so 
arranged  as  to  form  an  air  or  gas  channel  between  each 
two  adjacent  dielectrics  and  between  each  adjacent  dielec- 
tric and  electrode  and  so  as  to  divide  the  space  between 
adjacent  electrodes  into  a  plurality  of  such  air  or  gas 
channels  altprnating  wiih  the  dielectrics. 

671,512.  Electric  Arc  Lamp.  Thomas  E.  Drohan, 
Chicago,  111.    Application  filed  June  12,  1900. 

A  vertically  movable  bar  of  magnetizable  material  en- 
gages with  the  clutch,  A  regulating  magnet  having  opera- 
tive connection  with  the  bar  serves  through  its  agency 
and  that  of  the  electromagnetic  clutch  when  energized  to 
maintain  the  carbons  in  a  separated  relation  and  to  pre- 
vent feeding.  A  contact  is  placed  in  the  path  of  the  bar 
and  circuit  connections  are  made  whereby  upon  the  de- 
scent of  the  bar  the  clutch  member  is  de-energized  and 
feeding  permitted,  the  regulating  magnet  serving  when 
its  strength  is  increased  upon  this  feeding  to  elevate  the 
bar  and  thereby  restore  the  energization  of  the  electro- 
magnetic clutch  to  cause  the  feeding  to  cease. 


NO.   671,883. 

'J7I-5I5-  Contact  Shoe  for  Electric  Railways. 
George  T.  Hanchett,  Hackensack,  N.  J.,  and 
John  M.  Murphy,  Torrington,  Conn.,  assignors 
to  the  Murphy  Safety  Third  Rail  Electric  com- 
pany, New  York,  N.  Y.  Application  filed  July 
27,  1900. 

The  current  collector  comprises  a  suitable  banger  frame 
including  a  laterally  projecting  base  carrying  a  longitu- 
dinally extending  support  suspended  from  it,  a  link  mem- 
ber pivotally  connected  to  each  end  of  the  support,  a  drag 
plate  pivotally  hung  at  one  end  on  one  link  member,  its 
free  end  extending  in  the  direction  of  the  other  link 
member,  and  a  second  drae  plate  disposed  parallel  with 
the  first  drag  plate  pivotally  bung  from  the  other  link 
member  and  having  its  free  end  extending  in  the  direc- 
tion of  the  first. 

671,603.  Electric-lamp  Receptacle.  Wilbert  E.  Mc- 
Donald, Chicago,  111.  Application  filed  Septem- 
ber 22,  1S97. 

A  spherical  bolder  forming  an  essential  part  of  an  iron 
conduit  consists  of  two  equal  sections  and  contains  a  lamp 
socket.  A  projection  from  one-half  of  the  holder  con- 
tains a  threaded  aperture  for  fastening  the  conduit  to  the 
holder  in  alinement  with  the  division  between  the  two 
sections. 

671.618.  Flexible  and  Adjustable  Supporting  Device, 
for  Electric  Lamps.     William  F.  Brewster,  New 
York.    N.    Y.     Application    filed    November    30, 
1900. 

A  series  of  lamp  sockets  or  receptacles,  links  or  me- 
chanical conoeciions  is  provided  with  set  screws,  for 
adjustably  uniting  such  lamp  sockets  or  receptacles. 
Suitable  devices  form  complementary  sections  of  a  letter, 
figure  or  design,  in  such  positions  as  to  render  optically 
continuous  the  lamps  and  the  spaces  between  adjacent 
lamps. 

671.619.  Flexible  Supporting  Structure  for  Electric 
Lamps.  William  F.  Brewster,  New  York,  N.  Y. 
Original  application  filed  November  30,  1900. 
Divided  and  this  application  filed  January  22, 
1901. 

This  invention  consists  of  a  connecting  device  for  elec- 
tric-lamp sockets  or  receptacles  consisting  of  a  metal 
strip,  a  ring  at  one  terminal  integral  therewith,  means  for 
causing  the  ring  to  grip  and  hold  a  socket  or  receptacle 
and  means  for  adjustably  connecting  the  opposite  end  of 
the  strap  to  a  second  connecting  devic. 

671,660.     Electrically     Operated     Fan.     Richard     W. 


NO.  671.730 

671,715.  System  of  Electrical  Distribution.  Charles 
L    Young,    Philadelphia..    Pa.,    assignor    to    the 

Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.  Application  filed  August 
8,  1899. 

A  governing  mechanism  is  provided  for  engines  driving 
generators  comprising  an  inertia  element  acting  to  in- 
crease the  speed  of  the  engine  when  its  shaft  leceives  a 
sudden  impulse  in  the  direction  of  its  motion  and  to  de- 
crease the  speed  of  the  engine  when  its  shaft  receives 
a  sudden  impulse  in  the  opposite  direction.  An  indepen- 
dent centrifugal  element  acts  to  decrease  the  engine  speed 
when  it  becomes  too  high  and  to  increase  it  when  it  be- 
comes too  low. 

671,725.  Heater  for  Electric  Glower  Lamps.  Fred- 
erick M.  Goddard,  Pittsburg,  Pa.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  July  20,   1899. 

A  thin,  flat  body  of  insulating,  heat-resisting  material 
has  grooves  in  one  of  its  faces  and  integral  projections 
alternating  with  the  grooves  on  opposite  edges  and  a 
heating  conductor  lying  in  the  grooves  and  looped  under 
the  pr"}'"'t'ono. 

671,730.  Frequency  or  Speed  Indicator.  Ralph  D. 
Mershon,  New  York,  N.  Y.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.  Application  filed  July  12, 
1899. 

A  speed  or  frequency  indicator  for  dynamo-electric 
machines  comprises  a  local  circuit  supplied  with  alternat- 
ing currents,  directly  or  indirectly,  from  the  main  gener- 
ator of  the  system,  one  or  more  inductive  windings  and  an 
ohmic  resistance  in  the  local  circuit,  the.  ohmic  resistance 
being  of  such  proportions  as  practically  to  control  the 
amount  of  current  flowing  in  the  local  circuit,  and  an  indi- 
cating instrument  connected  in  shunt  to  all  or  a  portion 
of  the  inductive  winding  or  windmgs.     (See  cut.) 


NO.    671  866. 

671,732.  Wireless-telegraph  System.  Harry  Shoe- 
maker, Philadelphia,  Pa.,  assignor  of  one-half 
to  Marie  V.  Gehring,  Philadelphia,  Pa.  Appli- 
cation filed  October  18,  1900. 

The  coherer  in  this  system  comprises  non-conducting 
tubes,  conducting  plugs  and  their  connections.  Seg- 
mental non-conducting  plates  are  fixed  to  the  opposite 
faces  of  the  plugs  and  the  conducting  particles  inter- 
posed between  the  plugs.  Means  are  provided  for  revers- 
ing the  position  of  the  tubes  whereby  the  conducting 
particles  will  be  alternately  brought  into  contact  with  the 
plugs  and  their  non-conducting  plates. 

671.762.  Junction  Box.  Edwin  T.  Greenfield,  New 
York,   N.   Y.    Application  filed   March  2,   1901. 

Outwardly  extending  necks  integral  with  the  box  have 
their  inner  surfaces  flared  or  hell-mouthed,  the  exterior 
inner  portion  of  the  necks  being  of  larger  diameter  and 
adapted  to  receive  the  ends  of  conduit  pipes  so  that  the 
inner  surfaces  of  the  latter,  when  in  position,  shall  be  flush 
with  the  inner  bore  of  the  necks. 

671.763.  Junction  Box,  Edwin  T.  Greenfield.  New 
York,  N.  Y.     Application  filed  March  2,  1901. 

A  bell-raouthed  bushing  for  a  junction  box  has  its  outer 
interior  diameter  greater  than  the  diameter  of  the  bushing 
proper;  a  conduit  pipe  and  set-screws  for  securing  the 
bushing  to  the  conduit  are  provided. 

671,776.  Annunciator.  David  Rousseau,  New  York, 
N.  Y.    Application  filed  July  21,  1899. 

A  coil  is  carried  in  a  non-magnetic  frame.  A  pair  of  arma- 
tures i=  pivoted  on  a  magnetic  base,  co-operating  with  the 
ends  of  the  core  of  the  coil.  An  annunciator  drop  is 
maintained  in  a  normal,  retracted  position  by  the  arma- 
tures, and  restoring  cams  on  the  annunciator  drop  restore 
the  armatures  during  the  resetting  operation. 

^71.813.  Temperature  Alarm  and  Indicator  for  Car- 
axle  Boxes.  Robert  G.  Galium,  Washington, 
D.  C.,  assignor  to  the  Galium  Fire  Signal  com- 


pany, Washington,  D.  C. 
tobcr    5,    1899. 

A  thermostat  is  secured  to  or  near  each  axle-box  of  a  car. 
Independent  circuits  are  provided,  each  controlled  by  a 
thermostat,  and  an  annunciator  within  the  car  has  a  drop 
for  each  circuit.  A  second  circuit  includes  an  annunciator 
in  the  cab  of  an  attached  locomotive  controlled  by  any  one 
of  the  thermost:its  on  the  car. 

671,835-  Hydraulic  Press  for  •  Splicing  Electrical 
Conductors.  Thomas  J.  McTighe,  New  York, 
N.  Y.    Application  filed  March  30,  1900. 

A  stationary  frame  carries  a  stationary  die.  A  second 
die  is  movable  independently  of  the  frame.  A  eapis  pro- 
vided for  the  removal  of  the  work  transversely  from  be- 
tween the  dies,  also  a  movable  pressure-rc-^isting  closure 
for  the  cap. 

671,866.  Electric-railway  System.  John  M.  Murphy, 
Torrington,  Conn.,  assignor  to  the  Safety  Third 
Rail  Electric  company  of  New  York.  Applica- 
tion filed  August  4,  1S98. 

Automatic  circuit-shunting  devices  are  arranged  to  be 
governed  by  a  source  of  energy  on  the  car.  This  source  of 
energy  includes  a  rotary  transformer  having  means  for 
varying  the  magnetizing  force  for  the  armatures,  these 
means  being  adapted  to  be  brought  in  line  with  the  main 
or  feeder  current  when  the  controller  is  set  to  operate  the 
shunting  devices  from  the  source  of  energy  on  the  car. 
(See  cut.) 

671,876.  Self-locking  Insulator.  Willard  P.  Beards- 
ley,  Altoona,  Pa.  Application  filed  March  19, 
1900. 

The  body  is  formed  with  a  central  vertical  socket,  and 
has  external  screw  threads  at  its  top  and  a  passage  or 
chamber  with  a  straight  and  vertical  wall  and  an  irregular 
wall  opposite  thereto  formed  with  a  bearing  piece  placed 
above  the  floor  of  the  chamber.  A  locking  pawl  formed 
with  a  heel  extends  under  the  bearing  piece,  and  a  pin 
pivotally  connects  the  pawl  to  the  bearing  piece.  A  spring 
moves  and  maintains  the  pawl  in  a  locking  posit'on. 

671,883.  Electric  Switch.  Francis  Head.  Philadel- 
phia, Pa.    Application  filed  January  28,  1901. 

A  rod  is  operated  by  variations  in  fluid  pressure.  The 
rod  coinpletes  an  electric  circuit  between  contact  points. 
A  force  is  exerted  opposing  movement  of  the  rod  by  the 
fluid  and  a  device  holds  the  rod  stationary  until  the  pres- 
sure has  increased  to  a  point  beyond  that  at  which  it  would 
otherwise  have  overcome  the  opposing  force  and  have 
moved  the  rod.     (See  rut.) 

67r,8Qi.  Electric  Toy.  Arthur  A.  Kent,  Lebanon. 
N.  H.,  assignor  of  one-half  to  Frank  B.  Ken- 
drick  and  William  F.  Davis,  Lebanon,  N.  H., 
partners,  under  the  firm  name  of  Kendrick  & 
Davis.    Application  filed  January  29,  1901. 

A  motor  comprising  stationary  field  magnets  and  a  revolv- 
ing armature  is  mounted  upon  a  spindle  which  receives 
and  supports  color  disks  or  other  suitable  visual  devices. 
An  automatic  switch  controls  the  current  to  the  armature, 
and  comprises  contacts  connected  with  the  terminals  of 
the  armature  winding  and  mounted  upon  and  revolving 
with  the  spindle.  Stationary  brushes  are  connected  with  a 
suitable  source  of  supply  and  engage  and  disengage  the 
contacts  during  the  revolution  of  the  armature,  and  are 
held  in  disengagement  therefrom  when  the  motor  is  stopped 
and  its  armature  attracted  and  held  in  its  normal  position 
by  the  field  magnets 


6;  I. 


8g8.  Thermometric  Alarm  System.  Norman 
Smith,  Oneonta,  N.  Y.,  assignor  to  N.  S.  Murphy, 
Gentralia,   Pa.     Application  filed   May  25,    rS^9. 

Several  circuit-closers,  each  comprising  a  number  of 
series  of  contacts,  are  provided,  together  with  means  for 
engaging  the  contacts.  An  indicator  comprises  a  number 
of  groups  of  visual  indicator  elements,  one  group  connected 
to  the  corresponding  series  of  contacts  of  all  of  the  circuit- 
closers.  Separate  means  are  provided  for  completing  the 
circuits  through  the  last-named  indicator  elements  and  all 
of  the  corresponding  contact  points  of  each  circuit-closer. 
A  second  group  of  indicator  elements  having  individual  con- 
nections with  the  corresponding  contacts  of  their  respective 
circuit-closers  is  provided,  the  circuits  of  the  second 
group  oeing  adapted  to  be  completed  by  their  respective 
circuit-closers. 


NO.   671,946. 

671,907.  Controller  for  Motorsr  Frederick  B.  Dun- 
can, Madison,  Wis.,  assignor  to  Northern  Elec- 
trical Manufacturing  company,  Madison,  Wis. 
Application   filed  July  9,    1900. 

A  movably  mounted  core  for  a  solenoid  responsive  to  vari- 
ations in  the  current  is  provided  with  an  engaging  part. 
Another  engaging  part  is  associated  with  the  controlling 
arm,  the  two  parts  being  brought  into  engagement  when 
the  core  is  attracted  by  the  solenoid  and  becoming  disen- 
gaged when  the  current  through  the  solenoid  falls  below  a 
predetermined  point, 

671,946.  Electrolytic  Water-purifying  and  Filtering 
Apparatus.  Charles  E.  Holland,  New  York, 
N.  Y.    Application  filed  November  28,  1900. 

The  subject  of  this  patent  is  a  purifier  comprising  an  ex- 
terior shell  and  an  inner  insulating  cylinder  and  passages 
for  the  flow  of  water  from  the  purifying  apparatus  into  the 
reservoir  constituted  by  the  shell.  A  tubular  electrode 
within  the  insulating  cylinder  constitutes  one  of  the  elec- 
trical elements,  and  a  central  vertical  bar  within  the  tubular 
electrode  constitutes  the  other.  Means  are  provided  for 
conducting  the  water  upwardly  through  the  tubular  elec- 
trode. Connections  are  made  between  a  battery  and  the 
electrodes.    (See  cut.) 
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Montgomery    Waterpower     and     Elec- 
trical Plant. 

By  H.  C.  Abell. 
Probably  one  of  the  most  interesting,  instructive 
and  modern  plants  in  the  South  is  that  of  the  Mont- 
gomery Light  and  Water  Power  company,  wliich  will 
supply  light  and  power  in  the  city  of  Montgomery, 
Ala. 

Power  House  .\nd  D.\m. 

The  power  house  and  dam  are  situated  on  the 
Tallapoosa  River,  about  30  miles  from  the  city  of 
Montgomery.  The  spillway  of  the  dam  is  640  feet 
long,  with  an  average  height  of  40  feet,  built  of 
rubble  masonry,  on  solid-rock  foundation,  finished  on 
top  and  back  with  two  feet  of  concrete,  a  section 
being  shown  in  Fig.  i.     The  downstream  side  of  the 


mill,  3^^  miles  below.  The  bulkhead  wall  acts  as 
the  north  wall  of  the  power  house,  the  rest  of  the 
walls   being   built    of   brick   on    stone    foundation. 

The  power  house  is  137  feet  long  by  53  feet  wide, 
inside  measurements,  with  a  brick  wall  through  the 
center,  separating  the  wheel  room  from  the  generat- 
ing room,  as  shown  during  the  process  of  construc- 
tion in  Fig.   5,  page  282. 

Over  the  wheel  room  is  a  second  story,  the  full 
length  of  the  building,  divided  into  four  rooms,  for 
the  step-up  transformers,  lightning  arresters,  high 
and  low-tension  switchboards,  storeroom  and  office. 
In  the  generator  room  a  Whiting  traveling  hand 
crane  of  15  tons'  capacity  has  been  installed,  as  shown 
in  Fig.  6. 

Gener-\tion. 

The   three  main  waterwheels  for   this  plant  were 


two  pairs  of  iS-inch  wheels,  of  the  same  manufac- 
ture, used  in  operating  the  exciters,  for  furnishing 
the  exciting  current  to  the  three-phase  generators  in 
the  station,  each  to  deliver  85  horsepower  at  500  rev- 
olutions per  minute  and  regulated  by  a  small  Walsh 
governor. 

The  electrical  equipment  at  the  generating  station 
is  of  the  Stanley  manufacture  throughout.  There 
are  three  generators  of  the  three-phase,  revolving- 
field  type,  of  S75-kilowatt  capacity  each,  wound  for 
2,000  volts  and  designed  for  7,200  alternations  per 
minute  at  200  revolutions  per  minute,  the  wave  form 
not  to  vary  over  five  per  cent,  from  that  of  the  true 
sine  curve. 

The  two  exciters  are  6o-kilowatt,  85-volt,  four- 
pole  machines,  directly  connected  to  the  exciter  tur- 
bine running  at  500  revolutions  per  minute.    Each 


tig.  I.    Section  of  Dam. 
Fig.  3.    Up-stream  Side  of 


pow-er  house  and  dam  is  shown  in  Fig.  2  and  the  up- 
stream   side    in    Fig.    3. 

The  dam  is  built  in  a  curve  of  one  degree  and  30 
minutes  at  3.800  fest  radius,  and  w'ill  raise  the  water 
sufficiently  to  give  a  level  surface  for  seven  miles 
up  the  river,  with  an  average  width  of  3,200  feet, 
giving  a  large  storage  capacity.  At  the  end  of  the 
dam  is  the  hea\T  bulkhead  wall  (Fig.  4),  210  feet 
long  and  38  feet  wide  at  the  base,  into  which  are 
built  four  intake  pipes  (wheel  cases),  12  feet  in 
diameter,  for  the  main  waterwheels.  and  two  pipes.  36 
inches  in  diameter,  for  the  two  exciter  wheels,  also 
head  gate,  rack  bars,  etc. 

A  very  neat  arrangement  in  front  of  the  head 
gates  for  shutting  the  w-ater  off  in  case  of  necessary 
work  on  the  rack  frame,  bars,  or  head  gates  con- 
sists of  a  channel  iron  built  into  the  masonry,  into 
which  stop  logs  can  be  slid,  as  shown  in  Fig.  4.  Near 
the  end  of  the  bulkhead  wall  three  gates  have  been 
put  in  on  the  butterfly  principle,  to  allow  sufficient 
water  to  go  through  to  operate  the  turbines  of  the 
Tallassee     Falls     Manufacturing    company's    cotton 


Fig.  2. 

Datn.  I^iR-  4. 

MONTGOMERY    WATERPOWER   AND   ELECTRICAL   PLANT. 

furnished  by  the  S.  Morgan  Smith  company  of  York, 
Pa.,  and  are  of  the  McCormick  type.  Each  of  the  42- 
inch  turbines  is  enclosed  in  a  horizontal  steel  case, 
as  shown  in  Fig.  7-  The  water  is  supplied  by  the 
open  forebay,  and  the  wheels  are  driven  under  pres- 
sure due  to  18  feet  of  head  above,  with  a  draft-tube 
vacuum,  due  to  about  22  feet  of  fall  below. 

Each  turbine  is  direct-connected  to  an  875-kilo- 
watt  generator  by  means  of  an  insulated  coupling. 
Each  generator  is  guaranteed  to  deliver  at  200  rev- 
olutions per  minute  1,250  horsepower  at  the  gen- 
erator shaft  at  seven-eighths  gate  under  a  normal 
working  head  of  40  feet,  operating  with  an  effi- 
ciency of  82  per  cent,  and  regulated  by  a  Lombard 
waterwheel  governor.  The  governor  will  be  capable 
of  completely  closing  the  gates  of  its  corresponding 
?et  of  waterwheels  in  10  seconds,  upon  the  whole 
load  on  the  turbine  being  instantly  thrown  off,  and 
of  holding  the  speed  of  the  waterwheel  within  three 
per  cent,  of  normal  upon  an  instantaneous  change  of 
50  per  cent,  of  the  load. 

In  addition  to  the  wheels  just  described,  there  are 


Power  House  and  Down-stream  Side  of  Dam. 
Bulkhead  Wall. 


exciter  is  sufficiently  large  to  excite  fully  the 
fields  of  four  generators  of  the  size  and  type  men- 
tioned above. 

There  are  three  banks  of  three  step-up  transform- 
ers (nine  transformers  in  all),  each  of  289-kilowatt 
capacity,  of  the  Stanley  water-cooled,  oil-insulated 
type,  raising  the  voltage  from  2,000  to  30.000  volts, 
the  current  having  60  cycles  and  the  circuits  being 
delta-connected. 

There  are  three  sets  of  switchboards  at  the  power 
house.  The  generator  switchboard  consists  of  three 
generator  panels  and  one  exciter  panel,  with  suitable 
measuring  instruments,  synchronizers,  ground  de- 
tectors, plugs  and  switches,  and  designed  so  that  any 
generator  or  set  of  generators  in  multiple  may  op- 
erate on  either  of  the  two  lines.  The  low-tension 
switchboard  consists  of  three  panels,  each  equipped 
with  an  ammeter,  fuse  blocks  and  a  three-pole, 
double-throw  switch,  in  order  to  throw  any  set  of 
the  three  transformers  on  to  either  line-  The  high- 
tension  board  consists  of  nine  panels,  each  with  a 
high-tension  circuit-breaker  and  ammeter,  making  a 
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pcrfeclly  flexible  system,  so  that  any  three  transform- 
ers can  be  banked  together  and  any  banks  thrown 
in   multiple  on  either  line. 

A  fourth  wheel  case  has  been  set.  the  foundation 
bed.  etc.,  having  been  prepared  for  the  fourth  gen- 
erator,  which   can    be   placed    whenever    there    is    a 
sufficient  demand  for  the  power. 
Transmission'. 

The  transmission  line  is  about  30  miles  long,  35- 
foot  poles  being  used,  spaced  100  feet  apart.  It  is 
composed  of  two  three-phase  circuits,   each   circuit 


FIG.    5.       MONTGOMERY     WATERPOWER     AND     ELECTRICAL 
PLANT. — POWER  HOUSE  IN  COURSE  OF  CONSTRUCTION. 

consisting  of  three  No.  5  B.  &  S.  hard-drawn  copper 
wires,  one  circuit  being  transposed  eight  times  and 
the  other  twice  in  the  entire  distance.  The  insulators 
used  are  of  exceptionally  good  quality,  being  the 
six-inch,  triple-petticoated,  Boch  patent  type,  manu- 
factured by  the  R.  Thomas  &  Sons  company  of  East 
Liverpool,  Ohio. 

A  telephone   line   is   strung  on  brackets  five   feet 
below  the  lowest  cross-arm  of  the  high-tension  cir- 
cuits and  transposed  every  second  pole. 
Distribution. 

The  distributing  station  in  Montgomery  is  so  ar- 
ranged that  in  case  of  accident  to  the  transmission 
line  or  waterpower  equipment,  steam  engines  can 
be   started,   and   all   the   lighting,   street-railway   and 


four  of  100  amperes'  capacity  each  and  two  of  50 
amperes  each,  the  Stanley  regulator  being  used.  The 
wiring  of  one  distributing  and  one  receiving  panel 
is  shown  in  Fig.   10. 

Fig.  S  e.Kplains  the  arrangement  of  the  engine  and 
dynamo  room  at  the  distributing  station.  (D)  is  a 
steam  engine  24  inches  by  48  inches.  (E)  is  a  steam 
engine  32  inches  by  60  inches.  (F)  is  a  steam  engine 
20  inches  by  60  inches.  (A),  (B)  and  (C)  are  250- 
kilowatt,  synchronous  motors,  two-phase,  60  cycles, 
turning  at  450  revolutions  per  minute.  (A)  and 
(B)  will  run  the  500-volt,  direct-current  apparatus 
through  the  countershaft,  operating  the  street-rail- 
way machines  Nos.  I.  2,  3,  4,  5  and  7  and  the  500- 
volt  power  machine  No.  6,    (C)   being  in  reserve. 

The  synchronous  motors  will  be  run  as  alternat- 
ing-current generators  by  the  engines  in  case  of 
accident  to  the  waterpower  plant.  The  motor  switch- 
board is  so  arranged  that  the  current  from  these 
machines  can  be  thrown  into  the  receiving  panels 
of  the  distributing  switchboard.  These  generators 
will  then  take  care  of  the  total  lighting  and  small- 
power  business,  as  the  arc  lamps  are  to  be  changed 
to   alternating  current. 

The  scheme  of  operating  one  machine  either  as  a 
motor  or  generator  was  first  used  by  Mr.  Henry  L. 
Doherty  at  St.  Paul.  Minn.,  the  entire  switchboard 
for  that  plant  having  been  specially  designed  by 
Mr.  L.  G.  Van  Ness. 

The  synchronous  motors,  arc  lamps  and  motor 
switchboard  are  furnished  by  the  General  Electric 
company. 

The  city  will  be  divided  into  six  circuits,  fed  by 
separate  sets  of  primaries.  On  each  circuit  the  same 
size  transformers  are  used  as  much  as  possible,  and 
banked,  feeding  a  three-wire  secondary.  Between 
two  transformers  on  the  two  outside  wires  of  the 
secondary  mains  junction  boxes  will  be  inserted, 
thus  preventing  the  crippling  of  the  whole  bank 
should  the  fuse  on  any  of  the  transformers  blow. 
The  5CO-volt,  direct-current  power  motors  will  be 
replaced  with  alternating-current  apparatus  wher- 
ever possible,  and  separate  power  circuits  used  for 
the   city   system. 

The  company  hopes  to  do  a  large  power  business, 
as  it  is  equipped  with  first-class  apparatus,  being  a 
fair  example  of  the  numerous  up-to-date  plants  con- 


FIG.    6.       MONTGOMERY    WATERPOWERfAND   ELECTRICAL    PLANT.  —  GENERATOR    ROOM    IN    POWER    HOUSE. 

trolled  by  Emerson  McMillin  &  Co.     The  company 


small-power  business  taken  care  of.  The  dynamo 
and  engine  room  is  127  feet  long  by  56  feet  wide. 
.\  plan  of  it  is  shown  in  Fig.  8, page  283.  .\n  addition 
has  been   built  to  receive  high-tension   apparatus. 

The  high-tension  switchboard  at  the  distributing 
station  is  similar  to  the  one  at  the  generating  station. 
There  are  six  step-down  Stanley  transformers,  each 
of  382  kilowatts'  capacity,  stepping  down  from  27,000 
volts  to  2.300  volts,  and  from  three-phase  to  two- 
phase.  The  distributing  switchboard,  a  front  view 
of  which  is  shown  in  Fig.  9,  consists  of  three  receiv- 
ing panels  and  three  distributing  panels,  each  dis- 
tributing   panel    having    two    single-phase    circuits, 


will  soon  be  able  to  furnish  power  to  either  large 
or  small  consumers  at  attractive  rates.  The  con- 
tractor and  engineer  for  the  entire  equipment  of 
the  Montgomery  company  is  the  International  Hy- 
draulic company  of   New  York. 


Recent  Development  in  Central-station 

Equipment.' 

By  p.  Junkersfeld,  B.  S. 

Tlje  wonderful  advances  in  the  application 
of  electricity  and  the  constantly  increasing  apprecia- 
tion of  the  additional  comforts  and  increased  facili- 
ties for  industrial  progress  have  created  an  urgent 
and  enormous  demand  for  the  economical  genera- 
tion and  distribution  of  electrical  energy.  Millions 
and  millions  of  capital  are  being  invested  annually 
in  generating  plants  and  systems,  and  while  the  state 
of  the  art  is  constantly  changing,  it  yet  seems  prob- 
able that  at  least  some  of  the  more  recent  develop- 
ments will  not  soon  be  superseded. 

In  the  largest  cities  of  the  country  electrical  en- 
ergy, in  the  form  of  three-phase,  25-cycle  currents,  is 
now  generated  and  transmitted  to  rotary-converter 
sub-stations  which  distribute  direct  current  to  an 
Edison  three-wire  network  at  250  to  300  volts  for 
lighting  and  general  power  work.  The  same  form 
of  electrical  energy  is  also  transmitted  to  similar 
sub-stations  which  distribute  direct  current  at  550 
to  600  volts  for  street-railway  work.  It  is  thus 
possible  to  centralize  and  to  have  a  single  large 
central    station  for  both   classes  of   service.     If  one 


Plans  have  been  submitted  to  the  Chicago  com- 
missioner of  public  works  showing  the  proposed 
asphalt  street  which  the  South  Side  Elevated  Rail- 
road company  proposes  to  build  under  its  structure 
in  return  for  leave  to  add  a  third  track,  as  men- 
tioned in  a  recent  issue  of  the  Western.  Electrician. 


FIG.    7.      MONTGOMERY     WATERPOWER     AND     ELECTRICAL 
PLANT. — TURBINES   IN    HORIZONTAL   CASES. 

generating  station  is  provided  for  each  class  of  serv- 
ice and  the  generators  are  similarly  wound,  the  two 
stations  may  be  interconnected  and  the  necessary 
investment  greatly  reduced,  as  the  same  reserve  ca- 
pacity would  answer  for  two  stations.  This  method 
is  followed  to  some  extent  in  New  York  city,  where 
three  different  generating  stations  varying  from 
50,000  to  100,000  horsepower  each  are  in  different 
stages   of  development. 

In  Chicago,  the  local  conditions  in  electric-lighting 
and  general  power  work  are  such  that  a  considerable 
amount  of  direct  current  is  distributed  from  the  main 
generating  station,  in  addition  to  the  large  amount 
of  three-phase,  25-cycle  current  that  is  transmitted 
to  rotarj'-converter  sub-stations.  A  limited  capacity 
in  double-current  generators  is  installed,  which  an- 
swers as  reserve  for  both  direct-current  and  three- 
phase,  25-cycle,  alternating-current   supply. 

The  generation  of  high-potential,  three-phase  cur- 
rents and  transmission  to  sub-stations  makes  it 
possible  to  locate  a  single  large  generating  station 
at  some  distance  from  tlxe  center  of  the  existing  load, 
where  it  is  easily  accessible  by  rail  or  water,  and 
where  real  estate  is  cheaper.  The  development  of 
new  direct-current  demand  is  also  no  longer  con- 
fined to  the  particular  localities  covered  by  or  in 
proximity  to  an  existing  network,  but  is  dependent 
only  on  the  amount  of  business  that  can  be  secured 
in  one  locality  which  will  warrant  the  installation 
of  a  rotary  converter,  that  can  be  placed  in  a  com- 
paratively small  room.  The  cost  of  transmission 
lines  to  such  sub-stations  is.  under  most  conditions,  a 
comparatively    small   part   of   the   total. 

The  normal  full-load  rating  of  generators  now 
being  installed  in  New  York  and  Chica.go  varies 
from  3,500  to  5,000  kilowatts,  and  the  machines  are 
driven  by  vertical,  cross-compound  engines  of  the 
well-known  Reynolds-Corliss  type,  guaranteed  to  give 
at  their  most  economical  cut-off  a  steam  economy 
of  12  pounds  or  better  per  indicated  horsepower. 
In  some  of  these  cases  it  is  contemplated  to  im- 
prove this  economy  by  using  superheated  steam. 
In  all  of  the  above-mentioned  stations  the  boilers 
are  equipped  with  stokers  or  traveling  grates  and  all 
coal    is   handled   by    means    of   conveyor   systems. 

The  very  large  amount  of  power  to  be  handled 
in  any  one  of  these  stations  necessitated  the  develop- 
ment of  elaborate  switchboard  apparatus.  Under 
these  conditions,  a  breakdown  and  short-circuit  is 
usually  disastrous  to  all  apparatus  and  cable  within 
a  radius  of  several  feet.  It  is  necessary  to  isolate 
as  much  as  possible  all  connections  pertaining  to 
each  unit  or  out-going  transmission  line,  and  to 
provide  switches  of  such  design  that  they  may  be 
safelv  opened  on  short-circuit  when  current  up  to 
the  full  capacity  of  station  is  being  supplied  to  the 
bus-bars — a  condition  that  is  liable  to  obtain  at  ariv 
time.  The  general  design  for  this  purpose  is  such 
that  each  element  of  a  three-phase  circuit  is  en- 
closed in  a  separate  fireproof  compartment,  where 
the  circuit  is  broken  under  oil.  These  oil  switches 
or    circuit-breakers    are    electrically    operated    from 

I.  Abstract  of  a  lecture  delivered  April  17.  loot,  before  the 
EngineerinE  CoUeee,  Univers'tv  of  Illinois.  Mr.  Junkersfeld  is 
connecte^l  wjth  Ibe  Cbicago  Edison  company. 
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some  convenient  central  point.  To  provide  an  ad- 
ditional factor  of  safety,  two  of  these  are  frequently 
connected  in  series.  They  are  sometimes  equipped 
with  overload,  reverse  power  or  time-limit  relay 
attachments,  dependent  upon  the  particular  condi- 
tions under  which  they  are  installed  in  generating 
or  sub-stations. 

In  such  central  stations,  where  series  arc  lighting 
and  alternating  current  for  incandescent  lighting 
must  be  maintained  in  addition  to  direct-current 
service  from  an  Edison  three-wire  network,  a  num- 
ber of  solutions,  more  or  less  successful,  have  been 
presented.  In  the  present  state  of  the  art  the  de- 
cision on  this  question  would  depend  largely  upon 
the  relative  amounts  of  energy  required  for  the 
three  different  classes  of  service  for  existing  and 
probable  future  demands.  A  frequency  of  25  cycles 
is  much  better  adapted  for  rotary  converters  than 
am'  other,  but  it  is  not  suitable  for  alternating- 
current  distribution.  A  frequency  of  60  cycles  is 
best  adapted  for  alternating-current  distribution,  but 
is  less  desirable  for  transmission  and  conversion  to 
direct  current.  A  compromise  frequency  of  40  cycles 
is  sometimes  employed,  but  with  such  apparatus  as 
at  present  available,  this  does  not  merit  serious  con- 
sideration except  in  special  cases. 

Where   the    demand   for   direct    current   predomi- 


WESTERN    ELECTRICIAN 


Another  promising  development  is  that  of  the 
Nernst  lamp,  which,  even  in  its  present  state,  gives 
the  same  candlepower  when  consuming  one-half  the 
wattage  of  the  most  efficient  incandescent  lamps 
now  on  the  market.  The  first  cost  is  still  consid- 
erable, and  the  general  adaptability  of  this  lamp  is 
not  yet  established,  but  such  obstacles  as  still  exist 
will  undoubtedly  be  surmounted  at  an  early  date. 


General  Electric  Stock. 

The  Commercial  Bulletin  of  Boston  intimates  that 
the  General  Electric  company  is  preparing  to  return 
its  capital  reduction,  made  in  1898;  66%  per  cent, 
to  be  in  a  stock  dividend,  each  holder  of  three  shares 
getting  two  shares.  It  is  expected  that  the  com- 
pany will  maintain  eight  per  cent. 
dividends  and  may  possibly  go  to 
10  per  cent.  Last  year's  earnings 
equaled  28.6  per  cent,  on  the  com- 
mon stock. 

A  circular  letter  issued  on  April 
r8th.  from  the  office  of  the  General 
Electric  company  announces  that, 
upon  the  written  request  of  any 
holder  of  preferred  stock  of  the 
company,    the    preferred    stock    of 
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.    Electric-railway  Projects  in  Chicago. 

The  first  business  meeting  of  tlie  new  City  Coun- 
cil of  Chicago  was  held  on  April  22d,  and  among 
the  194  orders  and  ordinances  brought  fortli  were 
several  relating  to  the  traction  interests  of  the  city. 
Mayor  Harrison  suggested  an  ordinance  for  the  re- 
peal of  the  South  Chicago  City  Railway  company's 
franchise,  on  the  ground  that  the  corporation  had 
failed  to  pay  50  per  cent,  of  the  $50  car  license  due 
the  city.  This  is  the  fourth  ordinance  of  the  kind 
introduced  by  the  mayor,  and  the  companies  have 
always  settled  with  the  city  before  the  measures 
were  called  up  for  passage. 

An  ordinance  in  the  interests  of  C.  L.  Bonney  was 
introduced  which  gives  to  the  Chicago  General  Street 
Railway  company  the  right  to  parallel  the  Z2  dif- 
013  a«u 
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Fis-  8.     Plan  of  Dislributicg  Station. 


Fig.  10.     Switchboard  Wiring  at  Distributing  Station. 


nates  very  largely  it  is  found  advisable  to  develop 
the  25-cycle  system,  which  :s  best  adapted,  all 
things  considered,  to  the  use  of  the  rotary  con- 
verter. This  system  has  at  the  same  time  also  the 
highest  efficiency  of  transmission  and  conversion.  In 
such  cases  series  arc  lighting  is  supplied  by  motor- 
driven   arc  machines. 

In  cases  where  the  dettiand  for  alternating-culrent 
distribution  is  a  large  part  of  the  total  a  frequency 
of  60  cycles  is  employed,  and  that  needed  for  direct- 
current  sers'ice  converted  by  means  of  rotary  con- 
verters or  motor-generators.  The  latter,  while  more 
expensive  and  less  efficient,  are  under  some  few 
special  conditions  more  satisfactory  than  6o-cycle 
rotary  converters.  This  frequency  has  marked  ad- 
vantages in  the  large  number  of  cases  where  series 
arc  lighting  is  an  important  factor.  '■    - 

Series  alternating-current  arc  lighting,  since  the 
development  of  the  constant-current  transformer 
and  still  more  recent  alternating-current  series  arc 
regulator,  has  become  very  popular  for  street  light- 
ing and  also  promises  well  for  some  classes  of  com- 
mercial lighting. 

One  of  the  more  recent  developments  in  the  dis- 
tribution of  alternating  current  has  been  the  four- 
wire,  three-phase  system  in  one  of  the  outlying  dis- 
tricts of  Chicago.  As  in  most  similar  cases,  the 
tcrritor\-  had  previously  been  covered  by  single- 
phase  lines.  Generators  were  installed  which  deliver 
three-phase,  60-cycle  current  from  Y-wound  arma- 
tures supplied  with  a  fourth  terminal.  These  deliver 
a  maximum  of  4.150  volts,  or  2,400  volts,  between 
neutral  point  and  any  one  of  the  outside  terminals. 
There  is  thus  available  a  voltage  best  suited  to  single- 
phase  lines  in  the  immediate  locality,  and  a  higher 
voltage  for  four- wire,  three-phase  transmission  to 
centers  in  more  distant  localities.  A  distributing 
sub-station  is  established  and  equipped  with  switch- 
ing apparatus  and  regulators  on  outgoing  feeders, 
which  are  arranged  in  such  a  way  that  the  load  on 
the  three  phases  is  nearly  equal.  In  many  cases 
four-wire,  three-phase  lines  can  be  equipped  with 
feeder  regulators  at  the  generating  station  and  run 
to  some  center  from  which  single-phase  taps  are 
taken.  With  ample  generating  capacity,  and  4,000 
volts  for  three-phase  transmission  to  motors,  there 
is  practically  no  interference  with  lights  due  to 
heaw  starting  currents  of  motors.  Transformers 
and  motors  of  standard  voltages  are  used.  Auto- 
matic feeder  regulators  are  now  being  developed 
which  will  insure  constant  pressure  at  centers  of 
distribution. 

Distributing  systems  and  apparatus  have  been 
developed  to  such  a  state  that  it  seems  necessary 
to  look  elsewhere  for  further  improvements  in  the 
near  future.  The  steam  turbine  at  present  gives 
promise  of  revolutionizing  power-station  design.  A 
steam  economy  equal  to  that  of  the  best  reciprocat- 
ing engines  has  already  been  obtained.  The  first 
cost  of  a  turbine  and  its  generator  would  be  very 
much  less  than  present  generating  units  of  same 
capacity.  The  space  occupied  would  probably  be 
about  one-third,  w-hile  the  attendance  is  reduced  to 
a   minimum. 
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such  holder  shall  be  received  in  exchange  for  com- 
mon stock,  and  that  certificates  for  common  stock 
shall  be  issued  therefor,  share  for  share,  upon  sur- 
render and  cancellation  of  the  certificates  for  the 
preferred  stock  received  upon  such  exchange.  The 
time  of  making  such  exchange  has  been  limited  to 
the  p-^nod  beginning  May  15th  and  ending  August 
1st.  Holders  of  preferred  stock  desiring  to  avail 
themselves  of  the  opportunity  of  making  such  ex- 
change must,  within  the  period  above  prescribed, 
present  to  the  Farmers' ,  Loan  and  Trust  company 
of  New  York  city  their  certificates,  duly  indo'rsed 
in  blank,  together  with  a  written  request  for  such  ex- 
change in  the  form  furnished.  The  certificates  for 
common  stock  will  be  issued  only  in  the  name  of  the 
registered  holders  of  the  preferred  stock  surrendered 
for   exchange. 


ferent  surface  lines  of  the  Chicago  City  Railway  and 
the  Union  Traction  companies.  The  company  offers 
seven  tickets  for  25  cents,  in  lieu  of  compensation,  to 
the  city,  outside  of  the  regular  $50  car  license. 

Alderman  Badenoch  introduced  an  ordinance  for 
a  50-year  franchise  for  the  American  Railway  com- 
pany, which  proposes  to  erect  an  elevated  road  be- 
ginning south  of  Van  Buren  street,  between  Wabash 
and  Western  avenues.  This  road  is  to  be  built  either 
to  connect  directly  with  the  Union  Loop  or  with 
the  Metropolitan  elevated,  and  will  tap  the  stock- 
yards district,  Englewood,  Auburn  Park  and  the 
southwestern  suburbs.  It  is  also  said  that  the  road 
may  be  extended  to  South  Chicago.  The  measure 
was  sent  to  the  committee  on  railroads  for  considera- 
tion. 


Opening  of  the  Pan-American   Exposi- 
tion. 

Niagara  Falls,  April  24. — Owing  to  the  damage 
and  delay  caused  by  the  great  snowstorm  that 
swept   over    Western    New    York,    it   has    been   de- 


St.   Lawrence    Power    Company    Seeks 
Canadian  Charter. 

The  St.  Lawrence  Power  company,  now  building 
a  plant  at  Massena,  N.  Y.,  is  said  to  be  seeking  in- 
corporation, with  extensive  powers,  from  the  Ca- 
nadian Parliament.  Massena  is  60  miles  from  Man- 
treal,  where  it  is  the  company's  purpose  to  establish 
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cided  by  the  management  of  the  Pan-American 
Exposition  to  dispense  with  all  formal  ceremonies 
on  May  ist  and  consolidate  the  program  intended 
for  that  day  with  the  program  on  Dedication  Day. 
May  20th.  This  means  that  the  members  of  the 
National  Electric  Light  association  will  have  double 
pleasure  in  coming  to  Buffalo  and  the  Falls  to  at- 
liend  their  annual  convention.  They  can  kill  several 
birds  with  a  single  stone  by  being  present  at  the 
opening  and  dedication  of  the  exposition  and  attend- 
ing their  convention.  The  gates  of  the  exposition 
will  be  thrown  open  May  ist  without  ceremony.  The 
progress  has  been  such  that  there  will  be  plenty 
for  visitors  to  see  at  that  time.  Two  shifts  of  men 
will  be  worked  day  and  night  until  the  exposition 
has  been   completed.  D. 


PLANT.  — SWITCHBOARD    AT    DISTRIBUTING    STATION. 

a  manufacturing  community.  The  remarkable  powers 
asked  by  the  new  company  from  the  Canadian  gov- 
ernment would  enable  it  to  manufacture,  use,  supply 
and  dispose  of  electricity,  water,  gas  and  hydraulic 
and  other  power ;  to  maintain  works  for  the  produc- 
tion, sale  and  distribution  thereof,  and  for  these 
purposes  to  construct  and  operate  canals,  water- 
courses, raceways  and  waterpowers  in  or  adjacent 
to  the  St.  Lawrence  River  at  any  points  eastward 
from  Dickenson's  Landing,  and  construct  dams,  wing 
dams,  sluices,  conduits  and  buildings.  Ihe  company 
also  wishes  authority  to  acquire  patent  rights,  man- 
ufacture and  dispose  of  pulp  wood,  calcium  carbide, 
acetylene  gas  and  other  carbide  products,  mine  min- 
erals, to  construct  furnaces,  ovens,  etc.,  to  construct 
tramways,  wharves,  to  own  vessels,  to  conduct  a 
towing  business  on  the  St.  Lawrence  and  adjacent 
waterways,  and  to  do  other  things. 
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Japanese  Electrical  Work. 

By  R.  G.  Mayse. 

Japan  promises  to  be  a  great  field  for  electrical 
apparatus  before  many  years.  The  Japanese  arc 
thriving,  enterprising  and  ingenious,  and  although 
perhaps  incapable  of  comprehending  the  full  scope 
of  some  of  the  modern  electrical  mechanisms  pro- 
duced in  the  shops  of  Europe  and  America,  they 
are  quite  capable  of  handling  anything  which  has 
yet  been  sent  to  the  shores  of  the  busy  island  empire. 
The  writer  arrived  in  Nagasaki  in  March,  at  a  time 
when  everybody  was  busy,  new  enterprises  were  be- 
ing established,  mines  opened,  shops  put  into  work- 
ing order  and  many  of  the  former  idle  industrial 
plants  were  started.  I  visited  many  of  the  homes, 
shops  and  public  buildings  in  which  electrical  de- 
vices had  been  or  were  ibeing  set.  Although  the 
Japanese  electrical  machinists  are  competent  to  cope 
with  most  of  the  electrical  furnishings  which  have 
been  sent  to  them  from  American  and  other  shops, 
they  lack  carefulness  in  construction  and  adjustment. 

In  one  place  where  I  observed  some  of  the  me- 
chanics at  work.  I  noticed  that  one  of  the  switch 
outlets  was  broken  off,  as  at  (A),  Fig.  I.  This  was 
due  to  the  use  of  a  threaded  bore,  which  the  Japanese 


WESTERN    ELECTRICIAN 

almost  completely  through  the  metal.  The  Japanese 
are  not  as  careful  as  they  might  be  in  adjusting 
screws  to  the  flanges  of  sockets.  In  Fig.  6  I  show 
at  (H)  the  way  in  which  I  observed  a  great  many 
of  these  sockets  rendered  useless.  A  screw  of  too 
large  diameter  would  be  used  and  the  machinist 
in  driving  the  screw  home  would,  as  a  rule,  split  the 
Hange.  There  is  considerable  electrical  apparatus 
going  into  Japan,  and  in  time  the  Japanese  machin- 
ists will  learn  better  how  to  handle  these  devices 
without  causing  trouble  and  delay,  as  well  as  ex- 
pense for  new  fittings.  The  Japanese  make  chains 
for  service  in  electrical  devices,  and  they  do  not  use 
the  middle  shoulder  brace,  which  is  now  being  em- 
ployed in  most  chains.  The  result  is  that  many  of 
the  chains  become  broken  in  the  fashion  shown  in 
Fig.  7,  in  which  one  link  has  pulled  itself  through 
another. 

I  visited  a  number  of  shops  in  which  mechanical 
and  electrical  work  was  in  progress,  and  I  found 
women  and  children  at  work  about  as  often  as  men. 
The  women  are  a  strong,  healthy  lot,  and  they  can 
forge  metals  and  do  mechanical  work  as  well  as  the 
men.  They  work  a  little  cheaper  in  price  and  are 
therefore  hired  more  frequently.  The  average  pay 
is  from  10  to  20  cents  a  day  for  the  ordinary  ma- 
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himself  had  put  into  the  original  set-screw  hole, 
so  that,  when  turning  in  the  screw,  the  pressure 
resulted  in  the  snapping  off  of  the  flange,  as  shown. 
Again,  I  saw  one  of  the  trunnions  broken  off,  as 
at  C.B),  Fig.  2.  These  defects  could  have  been 
avoided  it  care  had  been  used.  The  Japanese  ma- 
chinist appears  to  be  careless  with  his  wrench  and 
has  a  tendency  to  apply  more  muscle  than  is»actually 
required,  with  the  result  that  many  a  set-screw  is 
turned  off  and  many  little  parts  fractured. 

I  saw  some  brass  trunnions  set  as  at  (C),  Fig. 
.1,  while  in  the  same  vicinity  some  were  fixed  to 
the  base  by  means  of  copper  pins ;  these  pins  pulled 
out,  allowing  the  part  to  tip,  as  shown  at  (D).  This 
trouble  was  overcome  by  using  little  screws,  as  in 
(E). 

In  Fig.  4  is  a  Japanese  way  of  running  a  wire 
through  a  socket  in  a  wall  from  the  bracket  (F). 
So  long  as  the  adjoining  parts  are  free  from  wood- 
work, there  is  not  much  danger  from  sparking  and 
fire,  but  if  there  is  any  wood  near  by,  with  a  plan 
of  this  sort,  a  fire  may  be  started.  In  Fig.  5  is  a 
Japanese  idea  for  suspending  a  series  of  wires  to  the 
walls  by  means  of  running  them  through  rings.  I 
noticed  that  some  of  these  rings  were  worn,  as  at 
(G),  to  a  point  almost  ready  to  break  through  if 
^">ressure  were  appli,-Dd.  This  wear  is  due  to  the 
mechanical  mpvement  of  the  wire  in  the  ring,  which 
in  course  of  time  cuts  a  groove,  like  (G),  sometimes 


chinist,  while  the  high-class  ones  get  about  double 
this  amount. 

Referring  briefly  to  supporting  devices  as  em- 
ployed by  the  Japanese  in  hotels,  shops,  residences 
and  mills,  your  correspondent  observed  that  many 
were  made  on  the  order  of  that  shown  in  Fig.  9. 
In  some  cases  the  cap  piece  (A)  was  snapped  off, 
leaving  the  shaft  exposed.  I  noticed  that  in  some 
instances  the  machinists  had  forged  pieces  of  sheet- 
metal  like  (B),  Fig.  9,  and  riveted  them  to  position. 
In  Fig.  10  is  shown  how  the  Japanese  electrical 
machinist  undertakes  to  repair  a  section  of  a  bearing 
of  a  motor  or  dynamo.  In  this  case  a  dynamo  shaft 
wabbled  to  such  extent  that  a  piece  of  the  cap 
of  one  of  the  shafts  was  broken  off.  This  piece  was 
placed  in  position  and  sustained  there,  like  (C),  by 
means  of  a  strap  of  metal  (D),  the  latter  being 
riveted  as  shown.  The  trouble  is  that  the  cap  fails 
to  rest  close  to  the  shaft  and  foreign  matter  is  al- 
lowed to  get  in  and  cause  the  parts  to  get  gummy 
and  heat. 

Another  specimen  of  Japanese  ingenuity  which  I 
saw  in  an  electrical  machine  shop  is  presented  in 
Fig.  II.  A  section  of  the  bo.x  for  a  bearing  was 
broken  off,  as  at  (E),  and  in  order  to  provide  a 
hole  for  the  securing  screw,  the  piece  of  iron  (F) 
was  bored  for  the  bolt  and  secured  with  wire  pins 
to  the  box  back,  as  sketched.  This  is  about  the  way 
the  Japanese  manages  to  overcome  all  defects.    He 


April  27,  1901 

can  work  it  out  in  some  way  and  keep  the  machinery 
going.  He  is  a  better  machinist  than  the  Chinese 
or  the  Filipinos,  but  he  has  much  to  learn  as  yet. 

In  Fig.  12  is  illustrated  the  way  they  do  when 
they,  are  obliged  to  build  up  a  shaft  bevel  in  order 
to  get  a  suitable  fit  of  the  cone  in  the  bore.  Pieces 
of  leather,  rawhide  or  metallic  substance  are  put 
in,  as  at  (G),  (G),  and  the  nut  is  screwed  down 
tight  upon  these.  Of  course,  this  answers  the  pur- 
pose for  a  time,  but  sooner  or  later  these  pieces 
work  loose  and  trouble  results.  A  proper  fit  does 
not  occur  until  the,  end  is  bushed  or  correctly  fitted. 
In  Fig.  12  is  also  shown  how  the  Japanese  run  sets 
of  wires  from  a  common  center.  They  use  a  disk 
which  is  set-screwed  to  place,  and  around  its.  cir- 
cumference are  flanges  (H),  through  which  the  re- 
quired number  of  wires  are  passed  to  the  objective 
point.  ^^^^^_^^^_^^^ 

Wireless   Telegraphy    in   the    Mediter- 
ranean. 

A  correspondent  of  the  London  Times,  on  board 
the  British  man-of-war  Andromeda,  sends  his  paper 
an  account — not  a  "wireless  special" — of  some  of 
the  haps  and  mishaps  of  wireless  telegraphy  in  prac- 
tice. "The  standard  of  wireless  telegraphy  in  the 
Mediterranean  fleet  is  very  high,  indeed,"  he  con- 
tends, "and,  deficiencies  notwithstanding,  the  system 
is  nearer  to  perfection  in  the  Mediterranean  fleet 
than  anywhere  else.  There  is,  however,  still  much 
to  be  learned,  still  room  for  a  thousand  improve- 
ments. We  have  been  able  to  exchange  notes  of 
congratulation  at  great  distances,  to  pick  up  scraps 
of  news  about  complications  in  China,  riots  in  St. 
Petersburg,  battles  in  South  Africa,  naval  promotions, 
and  the  like,  but  it  has  very  often  come  in  a  scrappy 
way.  Sometimes  when  the  Diana  could  not  hear 
us  because  her  receivers  were  out  of  order,  we  could 
hear  her  asking  the  Theseus  or  Vindictive  where  on 
earth  or  sea  the  Andromeda  might  be ;  sometimes  the 
instruments  have  simply  babbled,  owing  to  one  or 
two  messages  crossing  one  another ;  sometimes  we 
have  the  tail  end  of  a  message  without  the  beginning ; 
sometimes  vital  words  are  omitted.  For  example, 
to-day  (it  is  March  29th  by  this  time)  we  are  per- 
plexed by  a  message  obviously  referring  to  a  battle  in 
South  Africa,  of  which,  since  it  begins  in  the  middle, 
we  know  no  more  than  that  the  English  have  lost 
fewer  men  than  the  Boers,  from  which  we  presume 
that  they  had  won.  But  to  say  this  is  not  by  any 
means  to  suggest  that  the  whole  system  is  not  al- 
ready marvelous  and  capable  of  practical  use.  In 
fact,  we  are  putting  it  to  very  practical  use  already, 
and  it  tells  us  all  sorts  of  things  useful  to  know 
which  we  could  not  have  known  without  it." 


Combinations  of  Engine  Builders. 

It  is  announced  that  arrangements  have  been 
made  consolidating  the  Eraser  &  Chalmers  company 
of  Chicago,  the  E.  P.  Allis  company  of  Milwaukee, 
the  Gates  Iron  Works  of  Chicago,  the  Dixon  Man- 
ufacturing company  of  Scranton,  Pa.,  and  the  Penn- 
sylvania Iron  Works  of  Philadelphia.  The  com- 
bination, the  name  of  which  has  not  yet  been 
decided  upon,  will  probably  have  its  main  ofiices  in 
Chicago  and  will  be  capitalized  at  $25,000,000.  Each 
of  the  firms  mentioned  has  a  specialty  of  its  own, 
and  the  five  do  not  compete  with  one  another  except- 
ing in  minor  lines.  The  combination  will  not  be 
in  the  nature  of  a  trust,  as  no  monopoly  of  the 
field  will  be  attempted,  and  it  is  not  the  intention 
to  admit  other  manufacturers.  The  ruimber  of  men 
employed  will  be  about  10,000. 

There  is  also  talk  of  another  combination,  which 
is  to  manufacture  steam  engines  exclusively.  This 
latter  corporation,  if  it  is  formed,  will  be  capitalized 
at  $30,000,000  and  will  be  known  as  the  American 
Steam  Engine  company.  Among  the  concerns  men- 
tioned in  connection  with  the  federation  are  the 
following-named :  Corliss  Steam  Engine  Works  of 
Providence,  R.  I. ;  American  Wheelock  Engine  com- 
pany of  Worcester,  Mass. ;  Hamilton  Corliss  Steam 
Engine  company  of  Hamilton,  Ohio ;  Southwark 
Foundry  and  Machine  company  of  Philadelphia; 
Lane  &  Bodley  company  of  Cincinnati;  Rice  &  Sar- 
gent of  Providence,  R.  I. ;  Robert  Wetherill  of  Ches- 
ter, Iowa ;  Cooper  Corliss  company  of  Mount  Ver- 
non, Ohio;  Vieter  Manufacturing  company  of  Mil- 
waukee. 


Severe  Storm  in  Ohio. 

The  storm  that  swept  over  Ohio  and  parts  of  ad- 
joining states  on  Friday  night  of  last  week  greatly 
interfered  with  telephone  and  telegraph  service  in 
the  storm  area.  This  was  especially  true  of  North- 
ern Ohio  lines.  For  some  time  it  was  almost  im- 
possible to  secure  communication  with  Cleveland, 
Akron  and  other  cities  in  that  portion  of  the  state. 
It  was  not  so  bad  east  or  south,  although  there  was 
damage  in  all  parts  of  the  state.  All  telephone  corn- 
panies  having  long-distance  lines  suffered,  and  in 
some  of  the  cities  poles  were  blown  down  and  wires 
were  snapped.  The  telegraph  companies  suffered 
great  inconvenience.  For  the  greater  portion  of 
Saturday  communication  by  wire  between  Chicago 
and  eastern  points  was  absolutely  lost.  Thousands 
of  messages  were  delayed  for  24  hours  or  more. 
Board  of  Trade  business,  in  particular,  was  greatly 
liampered. 


April  27,  igoi 

Bleaching  by  Electrolysis. 

A  recent  consular  report  from  Eibenstock.  Saxony, 
gives  a  detailed  description  of  an  apparatus  for  pro- 
ducing bleaching  liquor  from  brine,  the  product 
being  sodium  hypochlorite,  which  is  attracting  consid- 
erable attention  among  manufacturers  of  textiles. 
The  process  has  been  perfected  by  Dr.  Oettel,  a  Ger- 
man professor,  together  with  Haas  &  Stahl,  elec- 
tricians in   Aue,   Saxony. 

The  ordinary  apparatus,  a  perspective  view  of 
which  is  given  in  Fig.  i,  is  extremely  simple,  being 
essentially  a  trough  or  box  of  slate,  swung  on  trun- 
nions in  a  suitable  frame,  with  an  inlet  for  the  brine 
and  an  outlet  for  the  sodium  hypochlorite,  resulting 
from  the  passage  of  a  current  of  electricity  through 
the  brine  as  it  runs  through  the  box.  The  poles  or 
electrodes  are  placed  at  opposite  ends  of  the  box,  as 
shown  by  the  engraving.  Thermometers  are  sus- 
pended at  the  inlet  and  at  the  outlet,  in  order  to 
show  at  a  glance  the  strength  of  the  sodium  hypo- 
chlorite, it  having  been  found  that  every  rise  of  one 


FIG.     I.       BLEACHING    BY    ELECTROLYSIS.  —  ORDINARY 
APPARATUS. 

degree  Fahrenheit  corresponds  to,  approximately, 
seven  grains  of  free  or  active  chlorine  per  gallon. 

In  order  to  clean  the  apparatus,  the  thermometers 
are  removed  and  the  trough  reversed  and  cleansed 
with  a  hose  pipe.  The  electrodes  last  about  one  year 
and  can  be  easily  replaced.  The  bleaching  liquor, 
the  product  of  the  apparatus,  is  eminently  suitable 
for  bleaching  raw  cotton,  yarn,  cloth,  lace,  and  the 
finest  embroidered  fabrics  made  of  cotton,  linen, 
jute  or  flax,  pulp,  paper,  etc.  It  advantageously  re- 
places chloride  of  lime  for  all  purposes.  The  ad- 
vantages claimed  for  this  system  are:  (i)  The 
electrolyzed  solution  possesses  high  decolorizing  or 
bleaching  power;  (2)  the  goods  treated  in  the  ordi- 
nary process  of  bleaching  are  not  injured,  and  there 
is  scarcely  any  appreciable  loss  in  weight;  (3)  lime 
or  magnesia  salts  are  not  deposited  on  the  cloth, 
thereby  eliminating  trouble  in  subsequent  dyeing 
and  printing;  (4)  the  liquor  is  of  constant  strength, 
and  can  be  used  as  fast  as  made,  if  desired;  (5) 
the  cost  of  production  is  low. 

The  apparatus  is  constructed  in  three  sizes,  to 
produce,  respectively,  350,  630  and  1,000  gallons  of 
electrolyzed  solution  in  10  hours,  containing  186 
grains  of  active  chlorine  to  the  gallon,  prepared  from 
brine  of  a  strength  of  six  degrees  Baume. 

For  purposes  of  comparison,  it  may  be  stated  that 


FIG.    2.      BLEACHING    BY  ELECTROLYSIS.—  APPARATUS    POR 
PRODUCING   STRONG   LIQUOR. 

650  gallons  of  the  electrolyzed  solution  contain  20 
pounds  of  active  chlorine;  to  obtain  from  chloride 
of  lime  20  pounds  of  active  chlorine,  it  would  be 
necessary  to  use  70  pounds  of  bleaching  powder,  and 
the  resulting  650  gallons  would  be  found  to  give 
considerably  inferior  results.  The  reason  of  this  dif- 
ference lies  in  the  constitution  of  the  electrolyzed 
liquor,  which  has  been  found  to  contain  free  chlorine, 
free  hydrochlorous  acid,  sodium  hypochlorite  and 
chlorate  of  soda.  It  is  chiefly  the  free  hydrochlorous 
acid  which  causes  the  rapid  bleach.  This  solution  is 
absolutely  harmless  to  the  fibers  of  the  threads,  the 
best  proof  that  they  are  in  no  way  injured  being  that 
goods  bleached  by  electrolysis  lose  only  about  two  per 
cent,  in  weight,  as  against  some  eight  per  ?ent.  {or 
ehloride-of-lime  bleaching. 
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When  making  further  comparisons  between  the 
new  and  the  old  methods,  it  is  well  to  bear  in  mind 
the  well-known  fact  that  chloride  of  lime  quickly 
loses  its  strength.  It  is  invariably  assumed  to  be  of 
some  given  standard;  but,  as  the  hydrometer  test 
is  deceptive  and  other  tests  are  troublesome,  guessing 
is  sometimes  resorted  to,  and  cloth  is  often  spoiled. 
In  this  apparatus  the  difference  between  the  read- 
ings of  the  two  thermometers  is  a  ready  and  in- 
fallible test,  though  that  is  scarcely  needed  after 
once  regulating  the  flow  of  the  brine  and  the  elec- 
tric current.  The  electrolyzed  liquor  is  always  of 
one  strength;  mixing  or  reducing  is  not  necessary, 
neither  does  the  apparatus  need  any  attention.  Rock 
salt  or  sea  salt  may  be  used  in  addition  to  waste 
salt  for  mixing  brine,  providing  it  contains  no  min- 
eral  injurious   to   the   subsequent  processes. 

Fig.  2  represents  a  later  apparatus,  which  produces 
a  bleaching  liquor  some  six  times  stronger  than 
that  shown  in  Fig.  i. 
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Searchlight     Illumination     at    Niagara. 

By  Oerin  E.  Dunlap. 
There  is  little  doubt  that  the  searchlight  illumi- 
nation of  the  Falls  of  Niagara,  whiih  is  to  be  seen 
in  all  its  glory  this  summer,  will  add  materially 
to  the  attractive  features  of  the  Niagara  frontier. 
The  famous  cataract  is  glorious  by  day,  and  when 
under  the  illumination  of  powerful  searchlights,  it 
is  a  truly  remarkable  sight.    The  illumination  that 


High-speed    Electric-railway  Trials    to 
Be  Held  in  Germany. 

The  German  government  has  granted  its  support 
to  the  establishing  of  a  very  high-speed  electric- 
train  service  out  of  Berlin,  and  under  government 
patronage.  A  society,  embracing  many  prominent 
manufacturers  and  capitalists,  has  been  formed  to 
study  the  subject.  A  sum  of  ^37,500  has  already 
been  subscribed  and  more  will  be  forthcoming  as 
needed.  The  minister  of  war  has  put  at  the  dis- 
posal of  the  society  the  military  railway  line  between 
Berlin  and  Zossen,  which  is  33  kilometers  long. 
The  minister  of  railways  lends  engines  and  cars, 
and  the  War  Office  supplies  soldiers  to  guard  the 
line.  The  electric-railway  engines  are  to  run  at  a 
speed  of  200  kilometers  (114  miles)  an  hour,  whereas 
the  fastest  traijs  in  Germany  at  present  run  at 
80  to  go  kilometers.  Two  of  these  engines  are  now 
being  finished.  They  are  of  two  distinct  kinds,  so 
that  experiments  can  be  made  with  both  to  see 
which  is  the  better  type.  One  of  them  is  being  built 
by  Siemens  &  Halske  of  Berlin  and  the  other  is 
to   be   built   by  the  General   Electrical   companv  of 


FIG.    r.      SEARCHLIGHT      ILLUMINATION      AT     NIAGARA. — 
TYPE   OF   PROJECTOR  EMPLOYED  ON  ELECTRIC  TOWER. 

will  first  be  seen  will  be  done  by  the  Michigan  Cen- 
tral Railroad  company,  and  it  is  barely  possible 
that  the  commissioners  of  the  free  parks  will-  also 
recognize  the  advantage  of  making  the  spectacle  as 
attractive  by  day  as  by  night.  It  mars  no  natural 
beauty  to  direct  powerful  lights  upon  the  plunging 


FIG.    2.      SEARCHLIGHT    ILLUMINATION   AT     NIAGARA. — CREST    OF  THE     HDRSESHOE    FALLS. 


Niedershoenweide.  Both  will  be  ready  in  June  or 
July,  and  in  the  late  summer  or  in  early  autumn  the 
e.xperiments  are  to  be  made.  Current,  it  is  said, 
is  to  be  taken  at  12,000  volts  from  a  point  11  miles 
from  one   end   of  the  line. 

The  vehicle  constructed  by  the  General  Electrical 
company  is  to  carry  50  passengers ;  it  is  22  yards  in 
length,  and  stands  on  two  trucks,  each  of  which 
has  three  axles,  and  of  these  six  axles  four  are 
driven  by  three-phase  motors.  The  company  has 
invented  a  special  arrangement  of  springs  for  the 
motors  to  rest  upon,  and  for  this  ingenious  inven- 
tion a  patent  has  been  applied  for.  Each  motor  is 
capable  of  exerting  up  to  750  horsepower,  so  that 
the  vehicle  is  propelled  by  a  power  totaling,  if  need 
be,  as  much  as  3,000  horsepower.  Such  high  power, 
says  the  London  Leader,  will  probably  only  be 
necessary  when  first  setting  the  vehicle  in  motion, 
or  when  fighting  against  a  strong  wind,  or  when 
getting  up  full  pace  on  a  lengthy  journey.  In  the 
center  of  the  vehicle  there  is  a  compartment  whii^h 
contains  all  the  machines  and  arrangements  neces- 
sary for  the  brakes,  light,  heating,  and  so  forth,  as 
well  as  for  the  regulation  of  the  speed,  and  for  the 
propulsion  of  the  vehicle  either  forward  or  back- 
ward.   


waters  in  order  that  admiring  humanity  may  be 
entertained. 

As  a  feature  of  the  Pan-American  Exposition 
powerful  searchlights  will  be  placed  on  the  electric 
tower  in  the  grounds  at  Buffalo  and  also  on  the 
observation  tower  at  Niagara  Falls.  They  will 
exchange  beams  of  light,  as  it  were,  and  it  is  ex- 
pected that  the  spectacle  will  attract  great  attention. 
It  is  believed  that  the  Niagara  light  will  be  visible 
as  far  as  Toronto. 

Referring  to  the  illustrations.  Fig.  i  shows  the 
type  of  searchlight  to  be  placed  on  the  towers  men- 
tioned, while  Fig.  2  shows  the  crest  of  Horseshoe 
Falls  illuminated  by  the  beam  from  a  projector. 


Chicago  Electrical  Association. 

No  meeting  of  the  Chicago  Electrical  association 
having  been  held  on  April  5th,  the  next  regular 
meeting  was  held  in  the  association's  rooms  on  the 
evening  of  April  19th.  H.  S.  Dimick  presided,  the 
paper  of  the  evening  being  entitled  "Boosters  and 
Their  Operation."  The  paper  had  been  prepared  by 
G.  M.  Finney,  but  owing  to  Mr.  Finney's  absence 
from  the  city,  it  was  read  by  F.  S.  Hickok.  The  dif- 
ferent types  of  boosters,  such  as  shunt,  compound, 
differential,  modified-differential  and  constant-cur- 
rent machines  were  described  and  their  action  ex- 
plained. The  different  uses  of  boosters  for  railway, 
lighting  and  elevator  service  were  dwelt  upon  and 
s  number  of  sketches  showing  diagrams  of  connec- 
tions were  used  in  explaining  the  operation  of  the 
machines. 


Baudot  Type-printing  Telegraph  in 
Europe. 

The  Baudot  multiplex  type-printing  telegraph  (a 
French  invention)  is  said  to  be  operating  very  suc- 
cessfully during  the  greater  part  of  the  day  on  the 
Berlin-Paris  telegraph  line.  It  has  been  demon- 
strated that  the  whole  telegraph  business  between 
Berlin  and  Paris,  which  heretofore  required  five 
telegraph  lines,  can  now  be  easily  done  over  one  by 
means  of  the  Baudot  system.  The  operation  is  said 
to  be  perfect  and  uninfluenced  by  minor  interruptions 
of  the  conduit.  The  work  for  the  operators  is  not 
more  arduous  than  with  the  Hughes  apparatus.  In 
speaking  of  the  above  system.  Consul-general  Guen- 
ther  of  Frankfort,  Germany,  says :  "The  new  suc- 
cesses in  quick  and  multiplex  telegraphy  will  create 
a  peculiar  situation  for  the  administration  of  the 
telegraphic  service.  If  the  Baudot  system  be  intro- 
duced all  over  Germany,  and,  in  addition,  if  the 
quick  telegraph  of  Pollak  and  Virag  be  utilized  for 
newspaper  telegrams,  and  if  Professor  Slaby  suc- 
ceeds in  applying  his  discoveries  concerning  multi- 
plex-spark telegraphy  to  ordinary  wires,  then  it  u^ill 
be  only  a  question  of  a  short  time  when  the  existing 
telegraph  business  will  hardly  keep  all  the  lines  busy." 
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tary Telegraph  t.orps.  Windsor  Hotel,  Montreal,  Hue.,  Septem- 
ber nth,  i2ib  and  13111. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  9th  to  nth. 

South  Carolina  Interstate  and  West  Indian  Ex  position, 
Gbarlebton,  S.  C,  December  1,  1901,  10  June  1,  190Z, 
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Tile  change  in  the  date  of  the  formal  dedication 
of  the  Pan-American  Exposition  to  May  20th  adds 
a  new  possibility  to  the  convention  of  the  National 
Electric  Light  association,  which  is  to  be  held  in 
Niagara  Falls  on  May  2ist,  22d  and  23d.  The  con- 
tignous  dates  will  make  it  convenient  for  many  of 
the  visitors  to  witness  the  interesting  opening  cere- 
monies at  Buffalo,  thus  adding  another  pleasure  to 
their  trip.  Two  weeks  later  will  come  the  con- 
vention of  the  Independent  Telephone  Association 
on  the  exposition  grounds,  so  that  the  exposition 
will  have  an  especial  attraction  for  electrical  men 
for  some  lime  to  come. 


Once  more  the  annual  report  of  the  British  qov- 
ernnient  telegraph  service  calls  attention  to  some 
of  the  beauties  of  public  ownership,  confirming  the 
charges  of  inefficiency  and  unbusinesslike  manage- 
ment brought  by  Professor  Fleming  and  others. 
Despite  the  wonderful  growth  of  revenue,  the 
service  has  not  only  failed  for  many  years  past  to 
contribute  anything  in  payment  of  interest  on  the 
original  outlay,  but  it  has  also  run  up  a  very  large 
deficiency  on  the  expenditure  account — a  deficiency 
which  threatens  to  grow  with  the  growth  of  busi- 
ness. "No  explanation  is  offered,"  says  the  Lon- 
don Electrician,  "and,  strange  to  say.  Parliament 
never  asks  for  any."  In  the  United  States  the  tele- 
graph service  is  far  from  perfect,  but  we  have  at 
least  competition  in  efficiency  if  not  in  rates,  and 
no  taxpayer  pays  for  telegraphic  facilities  wdiich  he 
does  not  himself  employ. 


Many  solutions  of  the  smoke  problem  in  Chi- 
cago and  other  cities  have  been  proposed  at  various 
times,  and  "the  man  behind  the  shovel,"  the  fuel 
employed  and  the  construction  of  plants  have  been 
alternately  criticized  and  defended.  One  plan  of 
recent  suggestion  has  at  least  the  merit  of  novelty. 
It  is  to  connect  all  furnaces  in  Chicago  with  an 
elaborate  smoke-pipe  system,  through  which,  by 
exhaust  fans,  all  the  smoke  shall  be  conducted  to  a 
disgorging  point  in  the  sand  hills  of  Indiana,  i\o 
miles  from  the  center  of  the  city.  No  smoke 
pollution,  no  stacks  and  a  steady  draft  are  the  ad- 
vantages claimed  for  this  proposition.  "Of 
course,"  says  the  inventor  ingenuously,  "it  would 
cost  the  city  a  great  amount  of  money  to  build  it, 
but  the  taxpayers  would  be  the  gainers,  for  they 
would  save  the  money  they  otherwise  might  spend 
for  worthless  smoke-consumers."  And  thus  an- 
other twentieth-century  beatitude  is  planned  for  an 
admiring  public — and  for  the  pipe  manufacturers 
and  fan  builders. 


Testifying  before  the  Industrial  Commission  at 
Washington  the  other  day,  Mr.  Alton  D.  Adams 
of  Boston,  an  engineer  and  writer  on  electrical 
subjects,  gave  figures  from  plants  in  the  state  of 
Massachusetts  to  show  that  capital  invested  by 
a  municipality  in  electric-light  plants  was  more 
productive  than  when  similarly  invested  by  private 
interests.  Mr.  Adams  thought  that  more  careful 
management  of  municipal  plants  accounted  in  part 
for  the  dift'erence.  There  was  no  tendency  under 
municipal  ownership  to  pay  large  dividends  or  to 
charge  high  prices  for  lighting  in  order  to  do  so, 
he  said.  Of  course,  the  fact  that  there  are  no 
dividends  to  be  paid  by  city  plants  is  one  of  the 
stock  arguments  of  municipal-ownership  advocates. 
But  to  assert  that  municipal  plants  are  more  care- 
fully managed  than  private  installations  is  very 
curious,  for  experience  has  shown  that  exactly  the 
reverse  of  this  is  true.  It  is  precisely  because  busi- 
ness, and  not  political,  methods  prevail  in  private- 
owned  plants  that  the  latter  are  so  much  superior 
in  efficiency  when  compared  with  the  municipal  va- 
riety. 


Exports  of  American  electrical  apparatus  are 
still  on  the  rising  tide.  The  latest  returns  of  the 
Treasury  Department  show  that  the  exports  of 
electrical  machinery  during  the  eight  months  ended 
February,  Jgoi,  reached  a  total  valuation  of  ^3.777.- 
673.  against  $2,432,912  for  the  corresponding  period 
of  last  year,  while  the  exports  of  other  eiectrical 
apparatus,   including   telegraph   and   telephone   ap- 
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jilianccs,  which  are  classified  under  the  head  of 
scientific  instruments,  increased  from  a  value  of 
$4,062,196  to  $5,003,025  during  the  same  period. 
The  fact  that  these  exports  were  widely  distributed 
makes  it  apparent  that  economy  of  production  is 
a  great  factor  in  securing  foreign  markets  for 
American  manufactures.  The  one  lesson  our  man- 
ufacturers need  to  learn,  it  would  seem,  is  the 
necessity  of  manufacturing  especially  for  foreign 
trade,  and  the  great  increase  of  requests  for  in- 
formation from  our  consuls  as  to  the  kinds  of 
goods  wanted  in  particular  markets,  and  also  as 
to  manufacturing  processes  emploj'cd  in  this  or 
that  line  of  industry,  encourages  the  hope  that 
there  is  beginning  to  be  a  general  perception  of 
this  important  fact. 


By  the  death  of  Professor  H.  A.  Rowland  the 
country  has  lost  perhaps  its  greatest  physicist — a  man 
worthy  to  be  ranked  with  the  great  leaders  of 
thought  in  the  international  realm  of  science  and 
an  honor  to  his  own  country.  Professor  Rowland 
was  a  man  of  intense  nervous  energy,  greatly  de- 
voted to  the  problems  of  pure  science  and  impatient 
of  mediocrity.  He  was,  moreover,  an  inventor, 
like  Lord  Kelvin  and  von  Helmholtz,  and  leaves 
to  the  world  apparatus  of  great  value  as  well  as 
the  record  of  his  researches.  He  died,  at  the  com- 
paratively early  age  of  52,  too  young — not  for  his 
fame,  which  is  assured,  but  for  the  lack  of  the  work 
that  he  might  have  given  to  the  world  in  the  next 
twenty  years.  No  doubt  Professor  Rowland  short- 
ened his  life  by  overwork,  and  the  example  of  von 
Helmholtz.  dying  at  73,  and  Kelvin,  still  vigorous 
in  his  77th  year,  shows  that  the  highest  type  of 
scientific  attainment  is  not  incompatible  with 
longevity.  Like  Maxwell  and  Hertz,  Rowland  died 
untimely,  but  he  lived  long  enough,  nevertheless, 
to  perform  work  in  light,  heat  and  electricity  of 
the  highest  order.  A  sketch  of  Professor  Row- 
land's accomplishments  and  honors  was  given  in 
the  last  issue  of  the  Western  Electrician.  It  was 
hastily  prepared  just  before  the  paper  went  to 
press,  and  we  cannot  refrain  from  adding  at  this 
time  a  very  inadequate  word  of  tribute  to  a  great 
man's  genius. 


Gas  engines  of  various  types  are  certainly  mak- 
ing a  remarkable  advance  as  prime  movers,  but  it 
is  rather  early  to  assert,  as  Mr.  Berthelot,  the 
French  chemist,  is  reported  to  have  done,  that 
steam  is  already  growing  obsolete.  Electricity,  he 
thinks,  will  always  cost  too  much  to  become  the 
motive  force  of  common  industrial  life.  The  future 
nioti\'e  power  will  be  petroleum  and  gas,  says  the 
Frenchman,  and  the  steam  engine  will  be  relegated 
lo  museums,  where  other  anthropological  curiosi- 
ties are  collected. 

Another  enthusiast,  excited  by  the  recent  oil  dis- 
coveries in  Texas,  does  not,  indeed,  rail  against 
steam,  but  has  visions  of  the  great  future  of  oil  as 
fuel.  "Liquid  fuel  is  to  be  the  fuel  of  the  twentieth 
century.  Smoke,  cinders,  ashes  and  soot  will  dis- 
appear, along  with  war  and  other  evidences  of  bar- 
barism. The  new  oil  well  means  a  cleaner  as  well 
as  a  better  civilization,  and  Texas  is  to  have  a  big 
share  in  the  glory  of  bringing  it  about.  The  dis- 
covery of  this  enormous  well  so  near  the  seacoast 
indicates  that  we  are  just  entering  the  real  era  of 
liquid  fuel,  and  that  the  next  few  years  you  will 
see  the  locomotives  passing"  through  Corsicana 
using  oil  for  fuel,  and  the  ocean  steamers  will  b- 
using  it,  too." 

However,  coal  is  still  good,  reliable  fuel,  and  the 
steam  engine  is  a  useful  piece  of  apparatus.  Gas 
and  oil  engines  and  liquid  fuel  are  cordially  wel- 
comed, but  their  future  is  perhaps  not  so  all- 
embracing  as  some  of  their  more  optimistic  sup- 
porters contend.  Neither  is  electricity  to  be  so 
cavalierly  dismissed  as  a  power-transmitting  agent, 
as  Mr.  Berthelot  seems  to  suppose  in  his  airy 
fancy.  Coal  for  the  furnace,  steam  for  the  engine 
and  electricity  for  the  transmission  is  still  a  relia- 
ble combination  in  power  plants.  This  is  not  t--' 
say,  of  course,  that  gas  engines  may  not  be  sub- 
stituted for  steam  to  advantage  in  many  cases.  But 
let  us  not  be  altogether  off  with  the  old  love  be- 
fore we  are  on  with  the  new, 
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Methods  of  Charging  for  Public  Supply 
of   Electricity.' 

Bv  W.  W.  Lackie. 

In  order  to  get  at  the  basis  upon  whicli  tlie  various 
metliods  at  present  in  use  are  founded,  it  is  neces- 
sary to  consider  (l)  tlie  cost  of  the  diii'erent  parts 
tliat  go  to  mal<e  up  an  electric-power  station  and 
(2)  the  cost  of  generating  the  energy.  No  two  cities 
will  give  the  same  cost  for  all  the  different  items 
tliat  go  to  make  up  either  of  these,  but  in  order  that 
we  may  have  figures  that  will  not  only  be  of  in- 
terest, but  with  which  I  will  be  able  to  deal  with 
.some  ease  and  freedom,  I  will  take  the  costs  of  the 
Glasgow  corporation  electricity  department.  The 
approximate  costs  per  kilowatt  capacity  are : 

(i)  Land  and  buildings £14        "        o 

(2)  Macniuery 25        o        o 

(:ti  Accumuiatois     200 

(4)  Mains  aud  cables 44        o        o 

(5)  Meters     400 

(6)  Instruments o      18        o 

(7)  Counting-house  furniture,  etc 020 

Total £90        0        o  per  kilowatt. 

The  first  item,  land  and  buildings,  is,  of  course, 
particularly  subject  to  variation,  according  to  the 
local  price  of  land,  labor  and  building,  but  the  above 
is  the  approximate  average  cost  of  the  three  gen- 
eraiing  stations  in  Glasgow.  The  next  item,  ma- 
chinery and  plant,  includes  boilers,  steam  piping, 
engines,  dynamos,  traveling  cranes,  switchboards,  and 
all  accessories  to  complete  the  station  proper.  The 
outside  work  consists  of  feeders  and  distributing 
mains.  The  fourth  item  is  the  largest  at  present, 
although  no  doubt  this  will  be  very  much  less  in 
due  course.  We  next  come  to  consider  the  annual 
cost  of  each  of  these  items — i.  e.,  the  depreciation 
to  be  allowed  on  each  of  them.  It  has  been  the 
custom  in  Glasgow  to  rate  and  allocate  this  de- 
preciation as    follows : 

(!)  Land  and  buildings i      per  cent,  on  £.4  o  o=£o    2  9 

(2)  Machinery 7^A  percent,  ou     25  o  0=^    i  17  o 

(3)  Accumulators 10      per  cent,  on      2  o  0=   o    4  o 

14)  Mains 2Si  per  ceut.  o  i    44  o  0=    i     2  o 

(5)  Meters 5      per  cent,  on      4    o    0=    o    4    9 

(6)  Instruraeats 5      per  cent,  on      o  tS    0=    o    o  it 

(7)  Counting-house  furniture  5      per  cent,  on      o    2    u=   o    o     i 

£90    o    o    £3  J  2    o 

This  gives  an  annual  cost  per  kilowatt  of  £3  12s., 
or  an  average  of  just  four  per  cent,  on  the  capital. 
There  is  further  interest  on  the  capital  at  the  rate 
of  3.1  per  cent.,  and  a  sinking  fund  to  be  allowed 
for,  at  the  rate  of  one  per  cent.,  which  together 
make  a  total  of  8.1  per  cent,  on  the  capital,  or  a 
cost  of  £7  5s.  pd.  per  kilowatt  of  plant,  no  matter 
wliether  the  plant  is  used  for  supplying  one  unit 
or  10,000  units.  It  is  therefore  clear  that  any  con- 
sumer who  applies  to  the  supply  company,  and 
causes  one  kilowatt  of  plant  to  be  put  down,  and 
whose  bill  is  under  £7  5s.  gd.  per  annum,  does  not 
pay  the  bare  cost  of  the  upkeep  of  the  plant,  not  to 
mention  the  actual  cost  of  generation — i.  e.,  the  cost 
of  coal,  oil,  etc.  These  are  the  chief  items  which 
go  to  make  up  what  are  called  the  standing  or 
stand-by  charges.  Other  items  which  might  fairly 
be  added  to  the  stand-by  charges  are  the  rent,  rates 
and  taxes,  and  part  of  the  management  expenses. 
If  these  items  are  added  the  above  figure  is  increased 
by  £1  103.  3d.,  and  the  standing  charges  are  brought 
up  to  £8  i6s.  If  the  items  last  mentioneH  are 
omitted,  it  simply  means  that  the  actual  cost  of 
the  unit    [kilowatt-hour]    will  be  increased. 

The  items  included  in  the  actual  generation  of  the 
current  practically  vary  in  proportion  to  the  units 
generated,  and  were  in  Glasgow   for  the  last  year: 

Coal o.54d. 

oil,  etc o.(36d. 

Wages o.26d. 

Repairs o.42d. 

Per  unit i.28d. 

I  understand  that  Mr.  Wright  of  Brighton  not 
only  puts  under  the  head  of  standing  charges  the 
items  I  have  mentioned — viz.,  depreciation,  interest, 
sinking  fund  and  management — but  he  also  includes 
stand-by  coal  charges  used  for  banking  fires,  etc., 
and  all'  wages  of  workmen.  In  this  I  think  Mr. 
^^'right  is  taking  an  extreme  view,  and  I  submit  that 
a  portion  of  the  wages  of  firemen,  enginemen  and 
engineers    should   go   to   the    running   expenses. 

The  maximum  demand  of  all  the  consumers  added 
together  is  equal  to  about  70  per  cent,  of  their  ag- 
gregate application,  and  the  maximum  demand  made 
on  the  station  is  about  50  per  cent,  of  the  total 
power  applied  for.  If  the  standing  charge  of  £8  i6s. 
per  kilowatt  of  plant  in  the  station  is  to  be  propor- 
tional to  the  consumer's  application,  the  charge 
should  be  £4  8s.  per  kilowatt  of  application;  if 
according  to  the  maximum  demand  of  the  consum- 
ers, the  charge  will  be  £6  4s. — plus  in  both  cases 
a  charge  to  cover  the  cost  of  generation  per  unit. 
Take  it  that  it  is  to  be  proportional  to  maximum 
demand — i.  e.,  each  consumer  is  to  pay  £6  4s.  per 
kilowatt,  plus  in  both  cases  a  charge  to  cover  the 
cost  of  generation  per  unit  of  maximum  demand 
as  his  share  of  standing  charges,  plus  a  sum  of.  say. 
for  the  present,  2d-  per  unit  to  cover  the  cost  of 
generating  the  current.  The  system  of  charging 
adopted  in  Glasgow  allows  of  this  £6  4s.  being  paid 
practically  in  three  ways,  certainly  in  two.  It  may 
either  be  paid  in  12  equal  monthly  installments  of 
los.  4d.  per  kilowatt,  or  it  can  be  paid  in  363  equal 
payments   of  4d. — i.   e.,    on   the  first    365    units   per 

I.  Abstract  of  a  paper  read  before  the  Glasgow  section  of  the 
British  Institation  of  Electrical  Engineers. 
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kilowatt,  plus  in  each  case  2d.  per  unit.  This  last 
case  we  are  all  familiar  with.  It  corresponds  to  the 
first  system  of  charging  for  200-volt  supply  otfered 
by  the  cori>oration,  wnich  is  that  for  a  quantity 
not  exceeding  the  ma-\imuni  demand  for  365  hours 
per  annum  tiic  charge  is  Dd.  per  unit,  and  all  above 
ihis  quantity  2d.  per  unit.  Ttic  first  method  of  pay- 
ing otf  the  standing  charges  is  also  ottered,  but  the 
corporation  having  introduced  the  maximum-demand 
system  and  maximum-demand  indicators,  and  wish- 
ing to  do  without  the  latter,  have  no  alternative  but 
to  charge  on  the  consumer  s  application.  Ihe  charge 
IS  also  slightly  higher,  being  £0  15s.  5d.  per  kilowatt 
of  application,  it  all  the  consumers  would  agree 
to  pay  on  their  application,  i  have  no  doubt  this 
charge  would  be  nearer  the  figure  I  have  stated — viz., 
i4  bs.  per  kilowatt,  i'lus  system  of  cUarging  is  by 
no  means  new.  Dr.  Hopkinson  drew  attention  to 
the  matter  in  his  classical  paper,  read  before  the 
Junior  Engineers,  and  Arthur  vV right  was  the  first, 
i  believe,  to  make  use  of  this  idea.  In  a  return 
made  by  the  town  clerk  of  Gloucester,  last  year,  it 
appears  that,  out  of  bo  local  authorities  owning 
electricity  supplies,  40  of  them  use  Wright's  indi- 
cator and  system  of  charging. 

In  some  cases  motive  power  is  quoted  at  a  lower 
uniform  rate,  but  the  sole  reason  for  doing  so  is 
that  the  chances  are  that  motive  power  will  be  used 
for  some  four  or  five  hours  per  day  throughout  the 
whole  year ;  but  it  seems  unfair  that  a  similar  benefit 
should  not  be  extended  to  long-hour  consumers  using 
current  for  lighting  purposes,  seeing  that  the  cost  01 
generation  is  the  same  whether  the  energy  be  used 
lor  power  or  lighting. 

Tne  third  method  offered  by  the  Glasgow  corpo- 
ration is  a  uniform  rate,  and  is  as  follows  for  a 
200-volt  supply.  Current  is  supplied  at  a  uniform 
rate  of  2d.  per  unit,  provided  the  consumer  agrees 
to  pay  for  a  quantity  corresponding  to  his  maximum 
demand  for  tne  equivalent  of  five  hours  per  day  for 
365  days  in  tlie  year — i.  e.,  for  1,825  hours  per 
annum.  Under  this  method  the  applicant's  standing 
charges  are  spread  over  at  least  1,825  hours,  and  on 
a  charge  of  tb  4s.  therefore  only  amount  to  o.8d. — 
that  is,  supposing  his  consumption  exactly  equals 
1,825  hours  of  maximum  demand.  The  actual  av- 
erage works  costs  per  unit  are  i.28d.  for  an  average 
of  2Vz  hours  per  day  consumption  on  the  whole  sta- 
tion, so  that  it  is  not  underselling  the  current  if  a 
five-hour -per-day-per-annum  consumer  gets  it  at  2d. 

It  may  be  asked  why  it  is  necessary  to  adopt  this 
method  of  charging  for  a  supply  of  electricity  when 
gas  is  supplied  at  a  uniform  rate.  I  think  we  only 
need  to  apply  the  maximum-demand  system  to  a  gas 
supply  to  see  the  reason  and  the  necessity  for  this, 
especially  at  the  commencement  of  an  electrical  in- 
stallation; for  later  on  it  may  be  possible  to  level 
things  down  a  little  and  to  make  the  system  of 
charging  more  like  a  uniform  one.  I  take  the  gas 
accounts  of  the  Glasgow  corporation  gas  department 
for  last  year  from  the  Gas  World  Year  Book.  The 
capital  in  works  and  plant  is  £1,315,680.  These  works 
and  plant,  I  roughly  calculate,  supply  what  it  would 
take  112,000  kilowatts  of  electric  plant  to  supply. 
The  cost  per  equivalent  of  a  kilowatt  is  therefore 
only  £n  15s.,  as  against  the  electricity  plant  £90. 
The  amount  written  off  for  depreciation  was  £35,716, 
or  2.7  per  cent.  Interest  and  sinking-fund  account 
for  £69,933,  or  3.1  per  cent.  This  makes  a  total 
of  5.8  per  cent.,  or  an  annual  cost  of  13s.  7d.  for  gas 
plant  as  against  the  annual  cost  of  ±7  5s.  gd.  per 
kilowatt  for  electrical  plant.  If  the  management  ex- 
penses are  added  to  this,  the  sum  of  13s.  7d.  is 
raised,  approximately,  to  14s.  6d.,  which,  if  divided 
into  365  equal  payments,  is  less  than  %d.  The 
actual  costs  of  making  gas  are  given  as : 

Coal,  etc IS.    8    d.  per  1,000  cubic  feet. 

Distribution,  etc os.     2i4d.  per  1,000  cubic  feet. 

Suudiy  charges os.     i^sd.  yer  1,000  cubic  feet. 

Andthegrosscostof  gas  is.is.  ii?4d.  per  1,000  cubic  feet,  say  2S. 

The  charge  for  gas  on  the  maximum-demand  sys- 
tem would  therefore  be  something  like  this:  2S. 
oVid.  for  the  first  365  hours  of  ma.ximum  demand, 
and  2s.  for  all  used  above  that.  You  can  therefore 
understand  wdiy  a  uniform  charge  of  2s.  2d.  is 
adopted. 

I  would  like  to  give  you  one  other  set  of  figures 
in  this  connection.  The  capital  of  the  gas  depart- 
ment is  £1,315,680,  and  the  revenue  is  £631,644,  or 
nearly  50  per  cent,  of  the  capital.  The  capital  of 
the  electricity  department  was  at  May  31st  last 
£322,000,  and  the  revenue  £44,141,  or  only  13.7  per 
cent,  of  the  capital.  This  also  shows  the  difference 
between  the  two  supplies.  No  doubt,  the  capital 
of  the  gas  department  is  very  low,  for  the  depart- 
ment has  been  in  existence  for  39  years,  and  has 
regularly  written  off  large  sums  for  depreciation, 
which  go  to  reduce  the  capital.  The  electricity  de- 
partment will  have  a  similar  benefit.  These  figures 
must  be  taken  as  only  approximately  correct,  as 
there  are  other  items  which  enter  into  the  gas  ac- 
counts,   such    as    the    sale    of    residuals. 

I  now  wish  to  consider  briefly  the  question  :  In 
what  direction  are  we  to  look  for  a  reduction  in 
our  present  price  and  a  nearer  approach  to  a  uni- 
form rate?  The  first  item  on  the  capital-cost  sheet 
is  land  and  buildings.  This,  for  several  reasons, 
should  be  at  least  halved,  making  it  £7.  The  cost 
per  kilowatt  for  plant  w^ould  come  down  to  some- 
think  like  £16.  Accumulators  will  at  least  be  quar- 
tered. Mains  and  cables  should  approach  £33.  (The 
result  of  an  increased  pressure  of  supply  woiild 
have  materially  lowered  this  item,  had  not  the  price 
of  copper  nearly  doubled  itself  just  as  the  200  and 
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250-volt  lamps  were  coming.)  Meters  will  be  in- 
creased, and  may  be  doubled.  The  other  two  items 
will  at  least  be  halved,  and  we  hope  in  the  course  of 
time  to  have  a  capital  cost  per  kilowatt  of: 

Capital  Cost 

Per    Kw.  . Depreciat'on. . 

1.  Land  and  buildings  £    700  i      per  cent. .£0    i  4 

2.  Machinery  and  plant 16    0    0  7^  per  cent..     1    40 

3.  Accumulators 0  10    o  10      percent  .010 

4.  Mains  and  cables 33    o    o  2^<  per  cent..     0166 

5.  Meters  S    0    o  6      percent..     096 

6.  Instruments 090  5     percent.      005 

7.  Counting-bouse  furniture      010  5      percent.,     o    o  o^ 


£65    o 


£2  12  9l^ 


Allowing  the  same  rate  of  depreciation,  the  sum 
of  £3  12s.  IS  reduced  to  £2  12s.  gi^d.  Adding  on,  as 
before,  3.1  per  cent,  and  one  per  cent,  on  a  smaller 
capital,  we  have  the  standing  charge  of  £7  5s.  gd. 
reduced  to  £5  6s.  id.,  and  adding  on  management 
expenses,  the  sum  will  not  be  more  than  £5  los. 
This  will  have  the  effect  of  reducing  the  sum  of 
£6  4s.  per  kilowatt  of  maximum  demand  in  my  first 
figures  to  £3  17s.  per  kilowatt.  The  selling  price 
per  unit  will  no  doubt  be  reduced,  too,  but  it  will 
only  be  by  decimals  of  a  penny.  Let  us  assume  it 
will  be  reduced  to  I'/id.  per  unit.  On  the  Glasgow 
prices  and  methods  of  charging,  the  figures  then 
would  be  3?4d.  per  unit  for  a  quantity  equal  to  365 
times  the  maximum  demand,  and  i%d.  per  unit 
thereafter ;  or,  if  every  consumer  would  agree  to  it 
under  the  fixed-charge  method.  £2  15s.  per  annum 
or  4s.  7d.  per  month  per  kilowatt  (i.  e.,  i.8d.  per 
eight-candiepower  lamp  fixed)  of  application,  plus 
i-^d.  per  unit,  or  i-V4d.  all  round  for  a  five-hour- 
per-day  consumer.  Further,  the  depreciation  written 
ofl'  from  year  to  year  and  the  sinking  fund  will  go 
to  reducing  the  capital,  so  that  even  these  figures 
may  be  further  reduced. 

A  uniform  charge  may  be  adopted  before  these 
prices  are  realized,  but  it  will  undoubtedly  require 
to  be  one  in  which  consumers  are  classified  accord- 
ing to  their  probable  hours  of  lighting.  Even  then 
there  will  be  cases  where  consumers  should  be 
charged  higher  or  lower  rates  than  those  used  for 
the  bulk  of  the  consumers.  From  a  table  made  out 
-by  the  Reason  Manufacturing  company,  classifying 
consumers  of  electric  energy  in  Brighton,  it  is  shown 
that  in  the  case  of  shops,  for  instance,  six  per  cent. 
of  them  use  the  light  for  under  one  hour,  and  six 
per  cent,  use  the  light  over  four  hours.  The 
great  majority  use  it  between  two  and  three  hours. 
Such  a  method  as  this  averaging  would  mean  that 
in  Glasgow — 

Shops  would  be  cbareed-.5    d.  I  Offices 6    d. 

Private  houses 4     d.  |  Theaters 3Hd. 

Hotels  and  clubs 3     d.  I  Hospitals 3    d. 

Public  houses i!4d.  |  Schools  and  churches 5     d. 

In  Aberdeen  the  charges  for  lighting  are  6d.  per 
unit  for  the  first  365  hours  of  maximuni  demand,  and 
3d.  per  unit  thereafter,  and  for  motive  purposes  4%d. 
and  iy2d.  Other  municipalities  under  this  system 
are: 

Brighton 7d.  for  the  first  365   hours  and   li^d.  thereafter. 

Bradford. 4'4d.  Tors  hours,  2V2d.  for4  hours,  id.  for  8  hours. 

Manchester 5d.,f  r£7  per  annum  per  kw.,  plus  i  Y^d.  per  unit. 

Shoreditch 5d.  foi  730  houis  and  2d.  thereafter. 

^^     „      ,  1  7d.  for  ihe  ihi  hours  in   winter  and    V2   hour   in 

btattord -^     summer,  and  3d.  thereafter. 

Edinburgh  is  a  notable  exception  to  all  other  cities. 
A  uniform  rate  is  charged  there  of  3%d.  per  unit 
for  lighting  and  i%d.  per  unit  for  power,  with  dis- 
counts, I  believe.  The  success  that  has  attended 
electric  lighting  in  Edinburgh  is  no  doubt  partly  due 
to  the  high  price  of  gas — viz.,  3s.,  as  against  Glasgow 
gas  at  2s.  2d. — and  to  the  liberal  use  of  electricity 
in  street  lighting.  Not  only  has  this  raised  the  load 
factor  of  the  station  (i.  e.,  the  ratio  of  the  number 
of  units  generated  to  the  number  that  could  be  gen- 
erated if  the  greatest  load  remained  on  for  24  hours 
per  day  throughout  the  whole  year)  50  ^er  cent, 
higher  than  we  have  in  Glasgow,  but  it  has  been 
the  means  of  their  selling  a  greater  number  of  the 
low-rate  units,  which  are  the  units  on  which  there 
is  by  far  the  greatest  profit.  Still,  it  is  probable  that 
in  Edinburgh  there  are  consumers  who  should  only 
be  charged  I'/ad.  per  unit,  and  others  5d.  per  unit. 
In  two  supply  stations  meters  registering  at  different 
rates  have  been  used,  the  object  being  to  charge  the 
low  rate  all  day  long  and  then  sixpenny  or  standing- 
cliarge  units  between  the  hours  of  sunset  and  sun- 
rise. This,  of  course,  tells  hard,  on  the  long-hour 
consumers  who  use  the  power  late  in  the  night, 
and  I  cannot  see  why  they  should  not  be  treated 
equal  with  the  consumer  who  uses  it  for  long  hours 
during  the  day.  One  other  point.  Y'ou  must  all 
remember  that  a  supply  in  Glasgow,  London  and 
Manchester  is  different  from  that'  in  any  other  city, 
in  so  far  as  it  has  to  meet  a  day-and-night  demand 
and  foggy  days,  and  nothing  tends  more  to  give 
the  supply  a  bad  reputation  than  failing  on  such  a 
day,  just  when  it   is  most  required. 


The  Supreme  Court  of  the  United  States  has 
affirmed  the  judgment  of  the  Supreme  Court  of 
Nebraska  against  the  Western  Union  Telegraph 
company  and  in  favor  of  the  Call  Publishing  com- 
pany of  Lincoln,  Neb-,  that  the  rates  on  news  matter 
to  that  paper  were  unjust  and  unreasonable  as  com- 
pared with  the  same  service  to  the  Nebraska  State 
Journal,  published  in  the  same  city.  Justice  Brewer, 
in  announcing  the  opinion  of  the  court,  said  that  the 
principles  of  the  common  law  are  operative  upon 
all  interstate  commercial  transactions,  except  as 
modified  by  congressional  enactment. 
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DEVELOPMENT    OF    THE   TELEPHONE    FIELD. 


New  President  of  the   American   Tele- 
phone and  Telegraph  Company. 

Frederick  P.  Fish  of  Boston,  the  celebrated  patent 
lawyer,  has  been  selected  as  president  of  the  Ameri- 
can Telephone  and  Telegraph  company,  succeeding 
the  late  John  E.  Hudson,  who  was  also,  it  may  be 
remarked,  a  lawyer.  In  both  cases  the  chief  counsel 
of  the  company  was  promoted  to  the  presidency — 
a  significant  commentary  on  the  importance  of  the 
company's  legal  interests.  Mr.  Fish  was  elected  a 
director  of  the  company,  and  also  of  the  old  Ameri- 
can Bell  Telephone  company,  which  is  winding  up 
its  affairs,  at  a  meeting  in  New  York  on  April  17th. 
Mr.  Fish  agreed  to  accept  the  duties  of  the  presi- 
dency on  July  1st,  if  possible,  ahhough  it  will  be 
some  time  after  that  before  he  will  be  entirely  free 
from  e-xisting  legal  engagements. 

Mr.  Fish,  who  is  about  42  years  of  age  and  a 
graduate  of  Harvard,  is  the  undoubted  leader  of  the 
patent  bar  of  the  United  States.  His  home  is  in 
Boston,  but  he  maintains  offices  in  both  Boston  and 
New  York,  spending  about  half  his  time  in  each. 
Mr.  Fish  has  long  sustained  intimate  relations  with 
the  important  electrical  interests  of  the  country. 
In  addition  to  many  years'  connection  with  the  Amer- 
ican Bell  Telephone  company,  he  has  been  chief 
counsel  for  the  General  Electric  company  since  its 
organiiiation,  serving  at  times  as  a  director  and 
oiiicer  of  the  company,  with  a  large  salary.  Mr. 
Fish  is  also  a  member  of  the  joint  board  of  patent 
control  of  the  General  Electric  and  Westinghouse 
Electric  and  Manufacturing  companies.  Walter  C. 
Fish,  manager  of  the  Lynn  works  of  the  General 
Electric  company,  is  a  brother  of  Frederick  P.  Fish. 
Now  that  Mr.  Fish  has  accepted  an  executive  position 
that  will  demand  all  his  time,  it  is  assumed  that 
the  General  Electric  company  will  be  deprived  of 
his  valuable  services. 

Mr.  Fish  has  been  connected  with  many  of  the 
most  important  patent  cases  brought  before  the 
United  States  courts,  such  as  the  Bell  and  Berliner 
cases  in  the  telephone  field  and  the  incandescent- 
lamp  patents  in  electric  lighting.  He  has  also  con- 
ducted notable  patent  litigation  for  the  knitting- 
machine  and  shoe-machine  manufacturers  of  New 
England.  He  is  himself  a  New  Englander  by 
birth.  His  remarkable  ability  as  a  patent  lawyer  is 
recognized  from  one  end  of  the  country  to  the  other 
by  persons  conversant  with  the  patent  situation. 
Those  who  know  him  well  also  declare  that  his  traits 
of  character  as  a  man  are  no  less  engaging  than  his 
intellectual  attainments  are  conspicuous. 


Telephone  Wires  in    Manchester,  Eng- 
land. 

The  city  surveyor  of  Manchester  has  presented 
an  important  report  to  a  meeting  of  the  special  com- 
mittee which  has  been  formed  to  consider  the  ques- 
tion of  dangers  arising  from  telephone  wires  passing 
over  trolley  wires.  He  stated  that  7,798  telephone 
wires  pass  over  the  existing  trolley  lines  in  the 
city,  and  3,781  over  intended  lines.  There  are  also 
in  the  city-  about  60  miles  of  telephone  wires  laid 
under  the  public  streets.  These  are  in  cables  run- 
ning from  the  telephone  exchange  in  Portland  street 
to  buildings  in  each  local  area  where  subscribers  are 
situated."  Each  cable  is  opened  out  on  the  top  of 
a  building  in  a  local  area  into  overhead  wires  connect- 
ing to  the  nearest  chimneys  or  corners  of  surrounding 
buildings  in  which  subscribers  are  located.  The  best 
method  of  dealing  with  the  overhead  telephone  wires 
would  be  to  subdivide  the  distributing  areas  by  laying 
short  lengths  of  underground  service  pipes  from  the 
nearest  existing  underground-cable  route  to  smaller 
distributing  areas  oflf  the  main  thoroughfares.  By 
this  arrangement  the  wires  crossing  the  electric-rail- 
way routes  would  be  no  longer  required,  as  the  tele- 
phone instruments  would  be  served  by  short  dis- 
tributing wires  in  self-contained  areas  and  cross 
minor  streets  only.  The  overhead  cables  were,  of 
course,  insulated,  and  contained  about  104  wires  each. 
Assuming  that  the  insulation  was  perfect  in  every 
case,  the  danger  due  to  these  cables  would  be  mini- 
mized. 


Independent  Service  for  Lynn. 

On  April  i6th  the  Lynn  (Mass.)  aldermen  unani- 
mously granted  the  People's  Telephone  company 
permission  to  establish  a  local  telephone  service  in 
that  city,  in  spite  of  the  strong  opposition  of  the 
New  England  company.  The  vote  was  unanimous. 
The  company  is  authorized  to  lay  conduits  and  its 
rates  are  fixed  as  follows :  Office  telephone,  special 
lines,  unlimited,  $42  a  year;  three-party  lines,  $36 
a  year;  five-party  lines,  $30  a  year;  residences,  spe- 
cial lines,  unlimited,  $36;  three-party  lines,  unlimited, 
$30;  five-party  lines,  unlimited,  $24.  The  company 
must  file  a  bond  of  $10,000  within  30  days,  to  guar- 
antee the  performance  of  the  contract. 


Independent  Telephony  in  Texas. 

Austin,  Texas,  April  18. — The  Independent  tele- 
phone movement  is  having  a  wonderfully  rapid 
growth  in  Te.xas.  It  was  only  about  two  years  agp 
that  the  first  steps  were  taken  in  Houston  toward 
providing  effective  competition  against  the  South- 
western Telegraph  and  Telephone  company's  inter- 
ests in  the  state.  At  the  present  time  probably  the 
most  notable  Independent  telephone  corporation  op- 
erating in  Texas  is  the  Lone  Star  Telephone  com- 
pany, which  has  a  capital  stock  of  $500,000.  The 
principal  stockholders  of  this  company  are  C.  N. 
Haskell  of  Ottawa,  Ohio,  O.  L.  Brailey  of  Wauseon, 
Ohio,  H.  M.  Daugherty  of  Columbus,  Ohio,  H.  M. 
Aubrey  and  Z.  B.  Campbell  of  San  Antonio,  Texas. 
This  company  is  now  building  toll  lines  to  connect 
all  the  principal  cities  of  the  state.  It  expects  to  have 
1,000  miles  of  first-class  four-wire  copper  toll  lines 
in  operation  in  Texas  by  the  close  of  the  present 
year.  In  addition  to  this  Independent  toll  sy.stem, 
allied  Independent  companies  have  local  telephone 
exchanges  in  operation  at  San  Antonio,  Houston, 
Waco  and  Corsicana,  and  are  erecting  exchanges 
at  Taylor,  Tyler,  Temple,  Denison  and  Sherman. 
Work  will  commence  at  Austin  on  a  local  exchange 
by  one  of  these  Independent  companies  by  May  1st. 
The  rates  charged  by  these  Independent  companies 
are  lower  than  those  of  the  Bell  company,  and  the 
service  is  equally  as  good.  The  Bell  interests  are 
much  aroused  over  the  inroads  that  are  being  made 
b}'  these  competing  companies  in  their  Texas  busi- 
ness, and  a  general  reduction  in  rates  on  the  part 
of  the  Bell  people  is  predicted,  in  order  that  they 
may  be  able  to  hold  their  own.  H. 


Illinois  Telephone   Company's   Tunnel. 

Mr.  McGann,  commissioner  of  public  works  of 
Chicago,  has  been  investigating  anew  the  work  and 
plans  of  the  Illinois  Telegraph  and  Telephone  com- 
pany, which  started  to  build  a  tunnel  system  under 
the  streets  of  Chicago  nearly  two  years  ago.  It  was 
found  that  although  the  ordinance  was  granted  by 
the  council  in  February,  1S99,  only  720  feet  of  tun- 
nel has  been  constructed.  Work  stopped  over  a 
year  ago,  and  all  that  has  been  done  since  has  been 
to  pump  out  the  shafts  and  tunnels  once  a  week 
and  keep  the  machinery  in  order.  The  construction, 
the  inspecting  engineers  say,  has  been  of  a  high 
character.  Manager  Wheeler  of  the  company  is 
reported  as  having  said  that  the  company  expected 
to  have  telephones  in  working  order  this  year.  "The 
delay  in  active  work  in  the  tunnels  has  been  un- 
avoidable," said  Mr.  Wheeler.  "We  have  to  be  sure 
of  our  surveys,  and  this  has  taken  time.  Surveyors 
have  gone  over  the  routes  a  number  of  times  at 
night,  to  be  certain  of  them.  We  have  men  working 
at  our  exchange,  and  the  instruments  installed  at  the 
end  of  the  year  will  exceed  the  number  which  the 
ordinance  requires  to  be  installed  in  five  years.  The 
tunnel  work  will  proceed  very  shortly  and  will  be 
pushed."  


Changes  in  Bell  Exchange  Companies. 

The  rumors  of  a  large  telephone  combination,  to 
embrace  all  the  Bell  operating  companies,  that  were 
current  early  in  this  week,  have  simmered  down 
to  the  announcement  that  John  I.  Sabin,  president 
of  the  Pacific  States  Telephone  company  at  San 
Francisco,  is  to  become  president  of  both  the  Chi- 
cago Telephone  company  and  the  Central  Union 
Telephone  company.  The  information  has  been 
given  out  by  John  M.  Clark,  who  is  now  president 
of  the  Chicago  Telephone  company,  but  who  will, 
it  is  said,  be  succeeded  on  May  1st  by  Mr.  Sabin. 
Mr.  Clark  will  become  chairman  of  the  board  of 
directors  of  the  company  and  will  also  retain  his 
interests  in  the  corporation.  It  is  said  that  W.  A. 
Jackson,  the  present  head  of  the  Central  Union 
company,  will  be  transferred  to  some  other  field  of 
the  service.  Mr.  Clark  is  reported  as  saying  that, 
although  Mr.  Sabin  may  be  elected  president  of  the 
two  companies,  "there  will  be  no  merging  of  inter- 
ests,  or,   in   fact,   any  combination   of  any   kin.d." 


Proposed  Telephone  Legislation  With- 
drawn. 

On  April  i6th  the  Massachusetts  legislative  com- 
mittee on  mercantile  affairs  held  an  executive  ses- 
sion, during  which  it  was  voted  to  give  leave  to 
withdraw  all  petitions  for  telephone  legislation. 
This  includes  a  bill  to  provide  a  fixed  rate  of  $100 
per  annum  for  use  of  telephones  for  a  vocal  radius 
of  25  miles  from  cities  of  500,000  inhabitants,  $75 
within  the  same  radius  of  cities  of  100,000  to  500,000 
people,  $50  within  the  same  radius  of  cities  of  20,000 
to  100,000  people,  and  $25  within  the  same  radius 
of  cities  of  less  than  20,000  people ;  a  bill  to  remove 
wires  from  the  streets  of  Lowell,  and  a  bill  by  which 
the  state  gas  and  electric-light  commissioners  shall 
have  supervision  of  all  companies  transmitting,  intelli- 
gence by  electricity. 


Telephone  News  from    the   Northwest. 

The  Zenith  Telephone  company  of  Dulutli  has 
filed  a  trust  deed  to  the  Minnesota  Loan  and  'iVust 
company  of  Minneapolis,  as  security  for  $idb,ooo 
bonas.  The  company  makes  the  issue  of  bonds  to 
extend  its  toll  system.  1 

The  Webster  i elephone  company  is  pushing  work 
on  the  installation  ot  its  local  excnange  at  Webster, 
S.  D.,  and  hopes  to  have  it  completccl  by  May  15th. 

T  he  Dakota  Central  Telephone  company  has  se- 
cured suthcicnt  patronage  at  Bryant,  S.  U.,  to  justify 
a  local  exchange. 

'Ihe  Canton  Co-operative  Telephone  company  of 
Canton,  S.  D..  declared  a  dividend  of  12  per  cent, 
at  its  recent  annual  meeting.  The  company  con- 
templates building  a  toll  line  to  Moe,  12  miles  south. 

The  Twin  City  Telephone  company  has  arranged 
to  locate  a  sub-exchange  on  the  East  Side  in  Min- 
neapolis in  the  Chute  block  at  University  and  Cen- 
tral avenues.  This  company  is  about  to  install  a 
32-coniiectiuii  exchange  111  the  courthouse  at  Minne- 
apolis. The  company  is  pushing  work  on  laying 
conduits  and  erecting  poles.  It  is  expected  to  have 
every  portion  of  the  city  connected  within  Oo  days, 
and   the   present   number   of    subscribers    doubled. 

A.  B.  Kerlin  of  Park  Rapids,  Minn.,  proposes  to 
form  the  Iron  Range  Electric  Telephone  company,  to 
build  toll  lines  and  establish  local  exchanges  at  iiib- 
bing,  Grapd  Rapids,  Cass  Lake  and  Bemidji,  Minn. 

The  People's  Telephone  company  of  West  Su- 
perior, Wis.,  will  construct  toll  lines  to  Carlton  and 
Cloquet,  Minn.,  and  towns  on  the  Iron  Range.  This 
will  give  the  new  company  quite  a  lead  over  tl]e  old 
Bell  company,  as  the  new  company  has  the  only 
connections  with  the  county  offices.  The  Zenith 
City  Telephone  company  of  Duluth  will  form  a  local 
company  at  Cloquet,  and  have  work  started  imme- 
diately on  a  local  exchange.  This  company  works 
in  unison  with  the  People's  company  of  Superior, 
both  being  under  the  same  control. 

The  Rocky  Mountain  Bell  Telephone  company  has 
distributed  poles  between  Whitehall  and  Logan, 
Mont.,  and  will  soon  stretch  the  wires. 

An  Independent  telephone  system  is  assured  for 
Rhinelander,  Wis.  Considerable  stock  has  been 
subscribed,  and  112  connections  pledged.  The  Wis- 
consin Telephone  company,  which  has  been  indif- 
ferent to  Rhinelander  so  long  as  there  was  no  other 
connection,  now  announces  that  long-distance  con- 
nection will  be  made  at  once. 

The  local  exchange  at  St.  Peter,  Minn.,  contem- 
plates building  a  long-distance  line  northwesterly 
to  Sauk  Center,  Minn. 

A  rural  telephone  system  is  being  formed  by  farm- 
ers  living  near  Ogden,   Iowa. 

Bethesda,  Iowa,  though  one  of  the  smallest  towns 
in  the  county,  has  five  different  telephone  lines  con- 
necting there,  representing  a  total  of  over  100  tele- 
phones. 

The  plan  of  the  Independent  toll-line  telephone 
companies  of  Iowa  to  take  over  the  preferred  stock 
issued  by  the  Mutual  Telephone  company  of  Des 
Moines,  Iowa,  and  thereby  control  that  system,  has 
been  abandoned  for  the  present.  The  companies 
are  in  much  the  same  condition,  finding  that  their 
business  has  increased  beyond  their  ability  to  carry 
it  on. 

The  Citizens'  Electric  Light  and  Telephone  com- 
pany has  been  granted  a  franchise  at  Clear  Lake, 
S.  D. 

The  Forman  Telephone  company  will  build  a  toll 
line  from  Forman  to  Havana,  N.  D.,  in  July. 

The  Dakota  Central  Telephone  company  will  com- 
plete direct  connection  between  Mitchell,  S.  D.,  and 
Pierre  and  Huron  at  once. 

The  Steele  County  Telephone  company  is  about 
to  begin  work  on  the  local  exchange  at  Blooming 
Prairie,  Minn.  As  soon  as  that  is  completed,  a 
line   will   be  extended  to  Corning. 

The  Wisconsin  Telephone  company  will  start  work 
putting  Its  wires  underground  at  Appleton,  'Wis., 
about  the  first  of  May. 

A  telephone  line  is  projected  from  Grand  Marais, 
Minn.,  down  the  north  shore  of  Lake  Superior,  to 
connect   with   the   line   to    Duluth. 

The  local  exchange  at  New  Paynesville,  Minn., 
will  be  improved  and  extended. 

H.  J.  Ramsett  has  disposed  of  his  interest  in  the 
Willmar  telephone  exchange  of  Willmar,  Minn.  He 
is  succeeded  as  secretary  by  D.  N.  Tallman. 

Work  will  soon  be  begun  on  the  new  exchange  for 
Melrose,  Minn. 

Long-distance  lines  will  soon  be  completed  between 
Springfield  and  Running  Water,  S.  D.,  and  between 
Tabor  and  Bon  Homme,  S.  D. 

The  Rocky  Mountain  Bell  Telephone  company 
proposes  to  give  Butte,  Mont.,  nickel-in-the-slot  in- 
struments for  residence  use. 

The  Dakota  Central  Telephone  company  will  erect 
a  brick  office  and  exchange  building  at  Huron,  S.  D. 

The  'Winona  Telephone  company  of  Winona, 
Minn.,   will  extend   wires  to   Rochester,   Minn. 

Independent  telephone  companies  of  Iowa  propose 
to  form  a  company  to  build  a  copper  metallic  trunk 
line  across  the  state  from  Davenport  to  Omaha. 
Fred  C.  Hubbell,  H.  E.  Teachout  and  J.  W.  Hill 
of  Des  Moines  are  interested.  R. 


Ohio  Telephone  Notes. 

The  Ohio  Telegraph  and  Telephone  company  has 
asked  for  a  franchise  in  Chillicothe.     The  same  in- 
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ducements  are  held  out  thefe  as  in  other  places,  th^t 
the  company  does  not  desire  to  put  in  an  exchange, 
but  is  simply  building  a  long-distance  line  through 
the  country.  The  council  has  as  yet  taken  no  action 
in  the  matter,  but  will  take  time  to  investigate  just 
what  such  a  franchise  means.  It  is  claimed  that  it 
carries  with  it  an  arrangement  by  which  the  Bell 
franchises  are  renewed  where  they  are  about  to 
expire. 

Roy  Moore  has  been  elected  general  manager  of 
the   Newark  Telephone   company,    Newark,   Ohio, 

The  Port  Clinton  Telephone  company.  Port  Clin- 
ton, Ottawa  Count}',  has  been  incorporated,  with  a 
capital  stock  of  $40,000,  by  J.  S.  Brailey,  R.  S.  Bar- 
ber, Fred  J.  Ballenger,  H.  A.  Barber,  J.  C.  King  and 
others.  The  company  will  build  a  plant  at  Port 
Clinton.  Several  of  the  incorporators  are  members 
of  the  Barber-Brailey  company.  Wauseon,  who  are 
engaged  in  the  construction  business. 

The  Central  Union  Telephone  company  is  build- 
ing a  line  from  St.  Marys  to  Gahanna,  a  distance  of 
tour  miles.  The  patrons  will  have  direct  connection 
with  Columbus. 

The  Lancaster  Telephone  company  has  been 
granted  a  franchise  in  Fairfield  County.  An  ex- 
change will  be  built  there. 

From  Cleveland  it  is  stated  that  the  new  Inde- 
pendent exchange  at  Detroit,  Mich.,  will  be  in  op- 
eration early  in  September.  The  United  States 
Telephone  company  will  then  connect  with  it,  and 
the  greater  part  of  Michigan  will  be  reached.  An 
arrangement  has  been  made  with  the  eastern  con- 
solidated companies  to  connect  with  western  com- 
panies, through  Pittsburg  and  the  United  States 
lines.  An  injunction  gotten  out  by  the  Bell  Telephone 
company  some  time  ago,  has  prevented  the  connec- 
tion of  the  Pittsburg  and  Ohio  lines  up  to  this  time. 

O.  M.  C, 


Indiana  Telephone  items. 

During  the  last  week  articles  of  incorporation  were 
filed  with  the  secretary  of  state  by  the  Emporia  and 
Anderson  Telephone  company.  The  company  will 
construct  and  operate  a  telephone  system,  with  head- 
quarters at  Emporia,  in  Madison  County.  The  di- 
rectors are  Samuel  Mitchell,  M.  M.  Gustion,  John 
Summerville,  V.  P.  Gale  and  Daniel  Rector. 

The  Butler  Telephone  company  of  Butler,  De- 
Kalb  County,  has  been  incorporated,  and  has  in- 
creased its  capital  stock  from  $10,000  to  $25,000. 

The  Mutual  Telephone  company  at  Logansport  is 
showing  fight  and  has  notified  the  city  officials  to 
remove  all  city  wires  and  cross-arms  from  its  poles 
or  stand  prosecution  for  damages.  The  City  Council 
recently  passed  a  city  ordinance,  under  which  it 
was  expected  that  the  Central  Union  company  could 
operate  without  competition,  but  the  notice  to  vacate 
indicates  that  the  Mutual  company  will  continue  to 
make  the  fight. 

A  romantic  courtship  is  reported  to  have  culminated 
in  marriage  near  Columbus,  Bartholomew  County. 
The  bride  and  groom  are  Miss  Alice  Johnson  of 
Butler  and  Louis  Walker  Lane.  Their  courtship 
was  carried  on  entirely  by  telephone,  and  the  young 
people  never  met  until  the  day  of  their  betrothal. 
Miss  Johnson  was  employed  in  the  telephone  ex- 
change at  Columbus,  and  Mr.  Lane  had  charge  of 
the  Hope  exchange.  They  became  acquainted  over 
the  wire.  F. 


Yurgae  Signalphone. 

There  seems  to  be  a  constantly  increasing  demand 
for  a  satisfactory  telephone  for  interior  use — one 
that  shall  be  low  in  price,  easily  installed,  economic- 
ally maintained,  and  yet  of  sufficient  efficiency  not 
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YURGAE    SIGNALPHONE. 

only  to  meet  all  the  requirements  of  interior  service, 
but  also  to  allow  its  use  in  connection  with  the 
central-exchange  lines,  if  necessary.  All  these  points, 
it  is  asserted,  have  been  wrought  out  in  the  instru- 
ments manufactured  by  the  Yurgae  Signalphone 
Manufacturing  company  of  Milwaukee.  Wis.  These 
instruments  are  furnished  in  a  number  of  styles, 
adapted  to  a  large  range  of  requirements.  Hotels, 
manufacturing  plants,  office  buildings,  etc.,  are  taken 


care  of  by  the  interior  or  hotel  telephone,  while  the 
signalphone,  illustrated  herewith,  is  designed  to  op- 
erate more  particularly  in  connection  with  fire-alarm 
and  police-call  systems,  messenger  systems,  etc.  In 
a  little  booklet  published  by  this  company  the  ap- 
paratus and  its  manifold  uses  are  described  in  a 
concise  and  convincing  manner.  The  company, 
though  comparatively  new  in  the  field,  already  has 
a  number  of  plants  in  operation,  all  of  which  are 
said  to  be  giving  satisfaction.  Among  these  may 
be  mentioned  the  Plankinton  and  St.  Charles  ho- 
tels at  Milwaukee ;  Wisconsin  Central  railway  at 
North  Fond  du  Lac,  Wis. ;  Milwaukee  Electric  com- 
pany. Browning  Manufacturing  company,  Johnson 
Electric  Service  company  and  Christensen  En- 
gineering company ;  also  a  trial  system  for  the  West- 
ern Union  Telegraph  company  at  New  York  city. 
The  fact  that  the  instruments  can  be  installed  on 
the  wires  of  any  existing  messenger  or  call  system, 
thereby  giving  telephone  service  in  connection  with 
the  other  without  any  additional  wiring,  would  seem 
to  be  a  desirable  feature.  Another  advantage  claimed 
for  this  system  is  that  it  may  be  operated  with  a 
common  battery,  thereby  entirely  doing  awaj'  with 
local  batteries  and  the  attendant  expense  and  labor. 


GENERAL  TELEPHONE  NEWS. 

The  Fairview  Telephone  company  of  Fairview, 
Tenn.,  has  been  chartered  by  H.  F.  Tilgham,  J.  C. 
Paris  and   others. 

The  Camden  Telephone  company  of  Camden, 
Tenn.,  has  been  incorporated  by  W.  L.  Morris,  T.  J. 
Lowry  and  others. 

The  Kenton  Telephone  company,  Kenton,  Ohio, 
is  in  the  market  for  apparatus  to  be  used  for 
country   party   lines. 

The  Henderson  Telephone  company  of  Hender- 
son, N.  C,  will  increase  its  capital  stock  to  $100,000 
and  enlarge  its  system. 

The  Clarendon  Telephone  company  has  been  in- 
corporated at  Clarendon,  Texas,  with  a  capital  of 
$3,000,  by  R.  W.  Talley  and  associates. 

Perry  M.  Colson  is  about  to  organize  a  stock 
company  to  build  a  telephone  line  from  Gainesville, 
Fla.,  to   Montbrook,   Cedar   Keys  and   other  points. 

Minister  Smith  of  Liberia  reports  from  Monrovia, 
February  26,  1901,  that  Mr.  T..  J.  R.  Faulkner,  a  civil 
engineer  from  the  United  States,  has  placed  that 
city  in  telephonic  communication  with  White  Plains, 
a  settlement  25  miles  up  the  St.  Paul's  River.  This 
is  the  longest  line  in  the  country. 

A  press  dispatch  from  Atlanta,  Ga.,  credits  D.  M. 
Therrill  of  that  city  with  having  perfected  a  sys- 
tem of  long-distance  telephony  by  which  the  coil- 
versational  limit  is  extended  to  2,300  miles.  It  is 
said  that  during  recent  tests  of  this  apparatus  con- 
versations were  satisfactorily  carried  on  over  one 
circuit  from  Atlanta  to  Troy,  N.  Y. 

The  Hillsboro  Telephone  company  of  Hillsboro, 
Ohio,  has  recently  organized  and  elected  the  foUov/- 
ing-named  ofiicers:  President,  Irvin  McD.  Smith; 
vice-president,  Frank  Durnell;  secretary  and  treas- 
urer, H.  P.  Morrow;  directors,  Irvin  McD.  Smith, 
John  R.  Horst,  Julius  C.  Feibel,  J.  W.  Evans,  Frank 
Durnell,  George  L.  Garrett  and  C.  E.  Brown. 

The  Alabama,  Mississippi  and  Tennessee  Telephone 
company  has  extended  its  toll  line  from  Dallas  to 
Sarepta,  Miss.,  at  which  place  it  connects  with  the 
Sarepta  and  Water  Valley  telephone  line.  This  con- 
nects the  Pontotoc  and  Water  Valley  telephone  ex- 
changes and  gives  the  latter  connection  with  the 
Amory,  Aberdeen,  West  Point,  Starkville  and  Co- 
lumbus exchanges. 

The  Georgia  Telephone  company  of  Savannah,  Ga., 
has  made  rapid  progress  since  its  system  was  com- 
pleted in  June,  igoo.  It  is,  said  to  give  better  service 
and  to  have  a  larger  list  of  subscribers  than  the 
competing  organization.  To  promote  the  use  of 
residence  instruments,  the  company  has  made  a 
rate  of  $65  a  year  to  cover  the  installation  of  both 
a  residence  and  a  business  telephone. 

An  employe  of  a  Stockholm  (Sweden)  telephone 
company  has  invented  a  device  by  which  it  is  said 
that  the  telephone  user  can  tell  when  a  third  per- 
son is  listening  to  his  conversation.  The  visible 
part  of  the  device  consists  of  a  small  metal  box  at- 
tached to  the  wall  near  the  telephone.  By  pressing 
a  button  the  device  is  connected  with  the  telephone. 
The  intrusion  of  "Central"  is  indicated  by  the  illumi- 
nation of  a  red  Maltese  cross  behind  the  glass  of 
the  "detector,"  which  remains  lighted  as  long  as 
"Central"  is  on  the  wire. 

At  the  meeting  of  the  Chicago  Gty  Council,  on 
April  22d,  a  resolution  was  introduced  charging  that 
the  telephone  companies  of  Chicago  are  furnishing 
their  service  to  the  public  "at  rates  and  conditions 
that  are  extortionate  and  oppressive."  The  resolu- 
tion states  that  as  the  Supreme  Court  of  Illinois 
and  the  federal  Supreme  Court  had  decided  that  the 
rates  charged  by  public-service  corporations  could 
be  regulated,  the  council  judiciary  committee  should 
be  ordered  to  draft  and  report  an  ordinance  fixing 
reasonable  rates.  The  resolution  also  called  for  the 
formulating  of  regulations  for  the  telephone  compa- 
nies to  which  the  latter  shall  be  subject  in  the 
transaction  of  their  business  in  the  city  of  Chicago. 
This  resolution  was  sent  to  the  judiciary  committee. 


MANUFACTURERS    AND    DEALERS 

The  Western  Telephone  Construction  company  has 
removed  its  factory  from  Chicago  to  Winthrop  Har- 
bor, 111.  After  May  1st  the  company's  office.s  and 
salesrooms  will  be  located  in  the  Fisher  building, 
Chicago. 

The  Independent  Telephone  Construction  com- 
pany has  been  incorporated  in  Chicago,  with  a  capi- 
tal of  $2,500,  to  manufacture  telephone  supplies. 
The  incorporators  are  James  P.  Harrold,  Worth  E. 
Caylor  and  William   Mannhardt. 

The  Kansas  City  Telephone  Manufacturing  com- 
pany of  Kansas  City,  Mo.,  has  recently  removed 
from  18  West  Missouri  avenue  to  larger  quarters 
at  516  Main  street.  The  new  location  comprises 
three  floors  and  permits  of  a  much  more  extensive 
display  of  the  company's  apparatus.  This  company 
has  installed  many  private  telephone  systems  in 
Kansas  City  and  a  large  number  of  country  public 
exchanges  throughout  Kansas  and  Missouri,  and 
the  present  move  has  been  made  necessary  by  a 
constant  growth  in  the  company's  business. 

Mr.  Walter  S.  Roberts,  vice-president  of  the 
Southern  Telephone  Construction  company  of 
Knoxville,  Tenn.,  was  in  Chicago  this  week  on 
business.  This  company  is  constructing  a  number 
of  exchanges  and  many  miles  of  toll  lines  in  Florida, 
Alabama  and  Te.xas,  all  of  which  are  equipped  with 
the  Swedish-American  apparatus,  for  which  the 
Southern  company  is  agent  in  the  South.  Mr. 
Roberts  reports  business  as  "more  than  booming," 
and  regards  the  southern  states  as  the  most  prom- 
ising in  the  Union.  Industries  of  all  kinds  are 
just^  developing  there,  and  in  his  opinion  that 
section  of  the  country  is  scheduled  for  a  period  of 
remarkable  prosperity. 

The  F.  Bissell  company  of  Toledo,  Ohio,  is  offer- 
ing to  the  trade  a  telephone  cable  combining  the  fol- 
lowing features:  Dry  paper,  single  or  double 
wrapped,  twisted  in  pairs,  length  of  twist  not  to 
exceed  three  inches,  formed  into  a  core  and  loosely 
arranged  in  reversed  layers.  The  cable  runs  500 
megohms  per  mile  insulation  resistance,  and  its 
static  capacity  is  absolutely  guaranteed.  The  fact 
that  this  cable  is  of  a  very  high  grade  and  moderate 
in  cost  is  emphasized  by  sales  recently  made  by  the 
company  to  many  large  consumers.  The  Bissell 
company  reports  its  business  as  unusually  brisk  in 
this  line,  but  says  that  its  arrangements  are  such 
that   it   can  make  prompt   shipments. 

The  Pacific  Electric  company  of  La  Crosse,  Wis., 
is  calling  attention  to  Johnson's  automatic  inter- 
communicating switch,  which  is  used  in  connection 
with  intercommunicating  telephone  systems,  and 
which  it  manufactures.  By  the  use  of  this  device, 
when  one  uses  his  telephone  and  hangs  up  his  re- 
ceiver the  line  is  automatically  opened,  so  that  it  is 
impossible  for  the  line  to  become  "dead"  from  the 
carelessness  of  the  operator  in  leaving  his  plug  or 
switch  in  contact.  Besides  telephones,  the  company 
also  manufactures  a  switchboard  of  from  10  to  200 
numbers  on  the  same  principles.  Instead  of  a  lever 
or  plug,  the  company  uses  a  push-button  switch  to 
connect  the  telephones.  The  switch  has  a  magnet 
device  which  makes  a  sure  contact  and  allows  no 
failure  for  the  automatic  action  of  the  telephone. 

The  Kellogg  Switchboard  and  Supply  company  of 
Chicago  reports  a  steady  increase  of  business  in  all 
departments.  A  few  months  ago  10,000  square  feet 
of  additional  floor  space  was  added  to  its  already 
large  and  well-equipped  factory,  and  arrangements 
have  been  recently  made  for  the  addition  of  21,000 
more.  This  space  will  be  equipped  with  the  most 
modern  machinery,  and  it  will  facilitate  the  handling 
of  orders  with  even  greater  promptness  than  here- 
tofore. The  small  switchboards  of  the  Express  type 
which  this  company  recently  put  on  the  market  have 
proven  very  popular  and  are  in  great  demand,  orders 
for  over  50  having  been  received  since  March  15th. 
In  order  to  meet  the  demand  for  silk  and  cotton- 
covered  wire  and  switchboard  cable,  the  insulating 
department  has  been  increased  to  double  its  former 
capacity,  and  is  prepared  to  fill  orders  for  any  size 
or  kind  of  silk  and  cotton-covered  wire  on  short 
notice.  The  company  also  announces  that  it  owns 
90,000  of  the  finest  cedar  poles  in  Michigan,  which 
it  is  prepared  to  supply  in  carload  lots  at  lowest 
prices.  Orders  for  small  switchboards  were  recently 
received  from  the  following-named  places :  Will- 
liamsburg.  Pa.,  Russell,  Iowa.  Somerset,  Pa.,  Chris- 
man,  111.,  Webster,  S.  D.,  Granbury,  Texas,  West 
Chester,  Pa.,  Bartlesville,  1.  T.,  Bishop  Hill,  111., 
Woonsocket,  S.  D.,  Tama,  Iowa,  Royersford,  Pa., 
Columbus  Junction,  Iowa,  Little  Rock,  Ark,,  Marco, 
Ind.,  Shawnee.  Ohio,  Canadian,  Texas,  Troy,  Ind., 
Savannah,  111.,  Chadwick,  111.,  Black  River  Falls,  Wis., 
Astoria,  111.,  Concordia.  Kan.,  Ashland,  Ky.,  Blue 
Rapids,  Kan.,  Greenleaf,  Kan.,  Huntingburg,  Ind., 
Virginia,  HI.,  Logan.  Kan.,  Hurley,  S.  D.,  Sparta,  111., 
Miltonville,  Kan.,  Scandia.  Kan.,  Streitsville,  Ohio, 
Lexington,  Miss.,  Story  City.  Iowa,  Versailles,  Mo., 
Dalton,  Ohio,  Doylestown.  Pa..  West  Grove,  Pa., 
Westphalia,  Ind..  Linton,  Ind.,  Clifton.  Kan.,  Sand- 
born,  Ind..  Estelline,  S.  D.,  San  Francisco.  Cal..  Joy, 
111.,  Blue  Earth,  Minn.,  Augusta,  111.,  Sullivan,  'Ind., 
Dawson,  Minn.,  Wellsboro,  Pa.       ' 


The  Ansonia  (Conn.)  Telephone  company  has 
been  sold  to  the  Southern  New  England  Telephone 
company,  as  foreshadowed  last  week.  The  majority 
of  the  Ansonia  stock  has  now  been  transferred. 
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Bv  Charles  F.  Scott. 
Part  II. 
The  Rotary  Converter. 

The  rotary  converter  is  a  machine  of  very  con- 
siderable interest,  as  it  has  only  recently  entered 
the  commercial  field,  and  as  it  proves  tu  be  of  so 
great  importance  in  linking  the  alternating  and  di- 
rect-current systems,  as  well  as  presenting  many  fea- 
tures of  engineering  interest.  The  machine  combines 
the  function  of  alternating-current  motor  and  direct- 
current  generator.  The  same  armature  and  the  same 
winding  are  used  in  both  functions,  thereby  not  only 
combinmg  two  armatures  into  one,  but  combining 
them  in  such  a  way  that  an  armature  of  given  size 
has  a  greater  output  as  a  rotary  converter  than  it 
would  have  either  as  a  motor  or  a  generator.  The 
common  facts  regarding  the  rotary  are  well  known. 
Thus,  the  alternating  current  may  be  introduced  as 
two-phase  or  three-phase;  there  is  a  definite  ratio 
between  the  alternating  electromotive  force  and  that 
delivered  by  the  commutator;  the  electromotive  force 
of  the  direct  current  may  be  varied  by  any  suitable 
form  of  alternating-current  regulator;  a  middle  wire 
carried  from  the  secondaries  of  the  lowering  trans- 
formers may  enable  a  220-volt  rotary  with  two  sets 
of  brushes  to  be  used  for  supplying  a  three-wire 
distributing  system ;  the  machine  may  be  used  in 
conjunction  with  the  storage  battery;  it  is  capable 
of  very  great  overloads,  and  is  eminently  suited  for 
the  variable  demands  of  railway  service. 

It  is,  however,  when  we  come  to  consider  the  ro- 
tary converter  as  a  part  of  a  working  system  that 
features  of  particular  engineering  interest  appear. 
The  converter  must  run  as  a  synchronous  motor, 
and  many  of  the  conditions  which  pertain  to  the 
parallel  operation  of  generators  apply  also  to  the  run- 
ning of  the  rotary.  The  manner  of  connecting  it 
to  the  circuit  when  it  is  started  by  a  separate  motor, 
or  by  a  direct  current  to  its  own  commutator,  is 
similar  to  the  connection  of  an  alternator  to  the 
bus-bars,  in  that  the  machine  to  be  connected  must 
have  the  proper  speed,  the  proper  phase  relation  and 
the  proper  electromotive  force  before  the  switch  is 
closed.  The  armature  of  the  converter  by  its  inertia 
tends  to  run  at  a  uniform  speed.  If  the  speed  of 
the  generator  is  fluctuating,  then  the  armature  of 
the  converter  will  attempt  to  follow  that  of  the  gen- 
erator and  will  be  successively  accelerated  and  re- 
tarded. If  the  armature  of  the  converter  were  with- 
out weight,  it  would  be  free  to  follow  the  fluctuations, 
but  as  that  is  not  the  case,  it  cannot  fluctuate  exactly 
with  the  generator  armature,  and  its  inertia  will 
cause  it  to  lag  behind  the  position  of  the  generator 
armature.  At  a  given  moment  the  armature  of  the 
converter  may  be  retarded  and  running  below  the 
mean  speed.  It  will  tend  to  continue  at  this  speed 
until  the  generator  speed  has  increased  and  supplies 
the  necessary  energy  for  quickly  accelerating  the 
speed  of  the  rotary.  A  slight  change  in  the  angular 
velocity  of  an  engine  during  each  revolution  there- 
fore tends  to  cause  corresponding  fluctuations  in  the 
speed  of  the  converter  which  demand  that  the  flow 
of  energy  to  the  converter  be  intermittent,  as  its 
armature  acts  as  a  flywheel.  This  increases  the  cur- 
rent to  the  converter,  and  as  its  armature  cannot 
follow  simultaneously  the  angular  positions  of  the 
generator  armature,  it  is  sometimes  in  advance  and 
sometimes  behind  the  proper  position  for  commuta- 
tion, thereby  tending  to  cause  sparking  or  flashing 
at  the  brushes. 

The  converter  does  not  take  kindly  to  these  fluctu- 
ations and  treat  them  passively.  It  has  a  freedom 
of  action  of  its  own.  When  the  generator  attempts 
to  force  the  armature  to  oscillate  rapidly  by  the 
mean  position  there  are  various  reactions  within  the 
converter  which  may  respond  to  the  tendency  to 
vibrate  or  oscillate,  and  the  armature  may  act  as  a 
pendulum  and  increase  its  amplitude  of  vibration. 
As  the  result,  each  oscillation  may  be  a  little  greater 
than  the  one  preceding,  so  that  each  time  the  arma- 
ture falls  behind  or  advances  beyond  the  mean  posi- 
tion it  is  a  little  further  than  before,  until  stable 
conditions  are  reached,  and  it  continues  to  vibrate 
through  a  fixed  arc,  or  until  the  amplitude  is  so 
great  that  the  armature  is  no  longer  able  to  remain 
in  synchronism. 

A  means  of  preventing  hunting,  which  has  proven 
lo  be  very  eff^cctive  utilizes  a  very  simple  principle, 
namely,  that  of  introducing  a  resistance  to  the  oscil- 
lation of  the  armature,  and  thereby  preventing  the 
wide  fluctuation  in  the  same  way  that  a  dash-pot 
tends  to  prevent  ordinary  mechanical  oscillation. 
The  current  in  the  armature  produces  a  comparatively 
slight  magnetic  field  which  is  stationary  with  respect 
to  the  field  poles  when  the  armature  rotates  syn- 
chronously, but  when  the  armature  oscillates  back  and 
forth,  thus  being  alternately  generator  and  motor, 
the  armature  current  causes  a  varying  field,  which 
induces  currents  in  the  faces  of  the  field  poles  which 
hinder  the  oscillation  of  the  armature.  If  there  are 
other  metal  parts  near  the  armature  surface,  such 
as  brass  or  copper  bobbins  for  the  field  coils,  cur- 
rents may  be  induced  in  them.  An  efficient  form 
is  a  copper  shield  around  the  field  pole  near  its 
face  and  extending  over  the  face  of  the  pole  along 
the  sides.  The  shields  act  as  an  electric  damper 
whenever  the  armature  begins   to   oscillate. 

The  converter  will  be  much  freer  to  set  up  oscilr 
lation  if  the  force  tending  to  hold  its  armature  In 
close  accord  with  that  of  the  generator  is  compara- 
tively weak.    The  force  is  smaller  when  the  regu- 
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lation  of  the  generator  is  poor,  and  the  electrical  con- 
nection between  generator  and  rotary  is  much  more 
rigid  when  the  generator  regulates  well.  The  angu- 
lar displacement  between  the  positions  of  the  two 
armatures  will  be  accompanied  by  a  comparatively 
large  current  from  the  generator  of  good  regulation, 
which  will  tend  to  prevent  the  fluctuations  of  the 
rotary. 

From  the  above  considerations  it  is  clear  that 
alternators  driven  by  belt  or  by  w-aterwdicels  tend 
to  give  more  favorable  conditions  than  those  directly 
connected  to  engines  for  driving  generators  which 
supply  current  to  rotary  converters,  as  the  angular 
speed  will  usually  have  greater  regularity.  Other 
rotary  converters  and  synchronous  motors,  as  they 
are  generators  of  electromotive  force  in  common  with 
the  alternators,  may  become  disturbing  elements, 
and  a  converter  which  may  run  smoothly  under 
other  conditions  may  behave  very  badly  when  a 
synchronous  motor  or  another  converter  connected 
to  the  circuit  at  some  distant  point  is  not  operating 
properly.  This  is,  however,  not  true  of  induction 
motors.  They  have  an  opposite  effect,  and  their 
presence  on  a  system  facilitates  the  operation  oi 
the  rotary  and  also  the  parallel  running  of  the 
generators. 

Alternating-current  Motors. 

The  power  service  of  a  central  station  is  of  great 
and  increasing  importance.  For  railway  work  the 
direct-current  motor  is  used,  and  choice  must  be 
made  between  a  number  of  stations  generating  di- 
rect current  at  550  volts  or  a  large  alternating-cur- 
rent power  station,  with  sub-stations  for  converting 
to  direct  current.  The  latter  method  has  been 
adopted  in  New  York  city,  where  large  plants  are 
now  being  installed. 

For  general  power  service,  in  which  stationary  mo- 
tors are  used,  both  direct-current  motors  and  alternat- 
ing-current motors  are  available.  The  direct-current 
motor  is  well  known,  and  places  a  high  standard  of 
excellence  for  its  rival  to  equal  or  surpass. 

The  alternating-current  motor  is  not  so  well 
known,  and  the  theoretical  explanations  and  for- 
mula; by  which  it  is  often  elucidated  only  make  it 
more  vague  to  many  minds.  The  old  controversy 
of  induction  vs.  synchronous  motors  is  solving  itself. 
1  here  are  few,  if  any,  who  seriously  advocate  syn- 
chronous motors  of  very  small  size,  say,  below  50 
or  75  horsepower.  In  larger  sizes  the  induction  mo- 
tor has  been  growing  in  tavor,  until  it  is  quite  gen- 
erally preferred  up  to  several  hundred  horsepower, 
although  there  still  exists  a  diiference  of  opinion 
regarding  very  large  sizes. 

it  is  quite  probable,  however,  that  the  synchronous 
motor  will  not  be  wholly  displaced,  for  there  are 
a  few  cases  in  which  some  of  the  peculiar  features 
of  the  synchronous  motor  are  so  useful  as  to  more 
than  compensate  for  the  increased  mechanical  and 
electrical  complication,  the  greater  difficulty  in  op- 
eration, the  increased  liability  to  interruption  of 
service  and  the  many  injurious  effects  which  it  is 
capable  of  producing  upon  the  system. 

rhe  induction  motor,  the  form  which  is  the 
one  in  common  use  for  general  power  purposes,  is 
unique  in  its  mechanical  simplicity.  However  con- 
fusing the  theory  may  be,  dealing  with  difference  of 
phase,  wattless  currents,  shifting  fields,  mutual  in- 
duction, magnetic  leakages  and  power  factors,  it  is 
mechanically  simple.  But  these  theoretical  features 
do  not  interest  the  customer  any  more  than  the  ther- 
modynamic principles  and  the  heat  cycle  of  a  gas 
engine  concern  the  man  who  wants  it  to  run  his 
printing  press. 

In  electrical  characteristics  the  induction  motor 
and  the  direct-current  motor  present  some  marked 
differences.  In  some  features  one,  and  in  some  fea- 
tures the  other,  excels.  A  fair  comparison  must  not 
be  limited  to  a  single  element.  The  induction  motor 
is  not  to  be  fairly  judged  by  considering  only  its 
efficiency,  or  its  power  factor,  or  its  starting  torque, 
or  its  starting  current,  or  its  speed  regulation,  or 
its  overload  capacity.  Nor  is  this  all;  it  is  not 
merely  efficiency  in  power,  but  effectiveness  in  serv- 
ice; not  electrical  excellence,  but  mechanical  relia- 
bility which  is  of  first  importance,  particularly  when 
motors  are  to  be  distributed  broadcast  in  cellars, 
restaurants,  oflSces,  shops  and  factories,  consigned 
to  the  tender  mercies  of  janitors  and  office  boys. 
The  delay  resulting  from  an  accident  to  a  motor  in 
a  machine  shop  or  a  printing  office  may  cost  as  much 
as  the  motor  itself  or  the  power  required  to  run  it 
a  year. 

Although  electrical  performance  is  not  the  prin- 
cipal element  in  a  choice  between  the  direct-current 
and  the  alternating-current  motor,  yet  it  is  impor- 
tant. The  full-load  efficiencies  of  commercial  mo- 
tors are  fairly  equal,  but  at  small  loads  the  induction 
motor  has  a  higher  efficiency,  notably  in  the  small 
sizes  where  the  brush  friction  of  direct-current  mo- 
tors is  relatively  high. 

The  induction  motor  is  admirably  adapted  for 
meeting  emergency  conditions,  not  only  on  account 
of  its  mechanical  construction  and  absence  of  com- 
mutator, but  also  on  account  of  its  electrical  char- 
acteristics. It  maj'  carry  an  overload  of  two  or 
three  times  its  normal  load  for  a  short  time  without 
injury,  and  in  case  of  accident,  in  which  the  motor 
is  overloaded  and  brought  to  rest,  no  damage  will 
occur  for  a  few  moments,  not  until  the  motor  be- 
comes overheated.  The  current  to  the  motor  at 
rest  is  limited  by  its  self-induction.  Under  similar 
circumstances,  a  direct-current  motor  \vould  take  an 
enormously  great  current  (unless  the  current  is 
automatically  interrupted)  and  damage  would  result 
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immediately.  If,  for  any  reason,  the  voltage  be  low- 
ered or  even  interrupted  for  a  moment,  the  induction 
motor  will  decrease  in  speed  momentarily,  but  may 
continue  its  work  without  stopping,  or,  if  it  should 
come  to  rest,  it  may  inuuediately  start  when  the  cur- 
rent is  again  supplied.  This  feature  has  proved  to 
be  of  very  great  advantage  in  some  important  in- 
stallations. Under  similar  conditions,  with  most 
direct-current  motors,  the  services  of  an  attendant 
would  be  required  for  starting.  The  induction  mo- 
tor of  the  forms  we  are  considering  is  ideal  in  that 
it  admits  of  no  adjustments  nor  tampering  by  the 
ignorant  or  curious.  There  are  no  brushes  nor  field 
rheostat  to  adjust,  and  the  starting  device,  even  if  it 
be  improperly  set,  will  only  cause  the  motors  to  start 
with  greater  current  than  would  otherwise  result, 
whereas  a  similar  mistake  with  other  motors  might 
prove  disastrous. 

The  speed  of  the  induction  motor  has  a  perfectly 
definite  limit  within  a  few  per  cent,  of  its  ordinary 
running  speed ;  no  accident  can  cause  it  to  be  higher. 
It  is  not  uncommon  for  a  failure  in  the  field  of  a 
direct-current  motor  to  result  in  a  high  armature 
speed,  which  brings  very  serious  results. 

The,  Central  Station  of  the  Future. 

The  progress  in  central-station  engineering  indi- 
cates that  the  various  characteristics  of  the  alternat- 
ing current  which  make  it  adapted  to  the  generation 
and  distribution  of  electric  energy  have  caused  it 
to  be  recognized  and  adopted,  so  that  we  may  look 
to  the  alternator  as  the  form  of  generator  which 
will  be  used  in  the  future  central  station.  When, 
however,  we  reach  the  consumption  circuits,  we  find 
a  divergence  of  practice,  for  tue  alternating  current 
and  the  direct  current  are  both  adapted  for  this 
service.  Each  has  its  own  particular  characteristics 
and  types  of  apparatus ;  each  has  its  particular  points 
of  merit,  and  each  has  points  in  which  it  is  not  so 
good  as  the  other.  The  alternating  current,  however, 
possesses  certain  fundamental  advantages,  such  as  re- 
duced cost  for  transforming  apparatus,  both  in  origi- 
nal investment  and  in  attenaance,  reduced  cost  of 
conductors,  as  the  distributing  system  is  supplied 
from  numerous  widely  distributed  transformers,  in- 
stead of  being  supplied  from  sub-stations,  increased 
eUiciency,  and  an  ideally  simple  motor.  The  item  of 
conductors  for  the  disiributing  circuits  becomes  of 
very  great  importance  where  tne  conductors  must  be 
placed  underground,  and  the  cost  of  the  copper  alone 
may  be  small  compared  with  the  cost  of  the  ducts 
or  conduits  in  which  the  conductors  are  placed. 
Such  items  as  these  differ  so  widely  in  different 
cases  that  no  general  statement  as  to  relative  values 
can  be  made,  but  each  case  requires  special  consid- 
eration. 

A  peculiar  difficulty  confronts  the  engineer  at  the 
present  time  which  makes  the  problem  a  double  one. 
it  is  necessary,  on  the  one  hand,  to  utilize  as  far  as 
possible  the  apparatus  which  now  exists.  This 
sometimes  means  the  co-operation  in  one  general 
system  of  many  stations  which  were  once  entirely' 
independent,  each  with  its  own  particular  class  of 
apparatus  and  distributing  circuits.  This  in  itself 
is  no  easy  task,  but  it  is  not  sufficient  to 
simply  attain  present  results.  There  should  be  a 
plan  which  will  lead  to  the  ultimate  system  which 
will  be  the  best.  If  apparatus  is  employed  which 
is  less  efficient,  more  complicated  and  less  reliable 
than  other  apparatus,  it  is  usually  simply  a  question 
of  time  when  the  change  must  be  made  from  one  to 
the  other.  It  is  obvious  that  the  system  and  the  ap- 
paratus which  are  most  simple  and  reliable  in  their 
operation  are  those  which  will  probably  be  adopted 
ultimately.  The  alternating  system,  therefore,  has 
naturally  the  first  claim  to  consideration,  and  upon 
the  broad  principles  of  simplicity  it  is  the  one  which 
has  the  first  place,  and  the  burden  of  proof  lies  with 
the  direct  current  to  show  adequate  compensation 
for  the  cost  and  complication  which  its  introduction 
involves.  , 

We  have  considered  the  central  station  almost  en- 
tirely with  respect  to  the  methods  and  the  apparatus 
by  which  the  energy  of  the  engine  is  distributed 
for  various  industries  and  domestic  uses,  both  for 
lighting  and  power. 

The  function  of  the  electrical  system  is  to  convey 
power  from  the  point  where  it  is  produced  to  the 
many  points  where  it  may  be  required.  It  is  a  dis- 
tributor; it  performs  many  of  the  same  functions  in 
a  power  system  as  the  pipes  in  a  system  for  supply- 
ing water. 

Back  of  any  electrical  system  there  must  be  a 
supply  of  power,  and  any  method  by  which  the  cost 
of  power  may  be  reducecl  must  therefore  be  regarded 
as  being  of  the  very  highest  and  far-reaching  impor- 
tance. The  steam  engine  is  recognized  as  less  effi- 
cient for  developing  mechanical  energy  from  coal 
than  the  gas  engine,  but  while  the  latter  involves 
great  possibilities,  it  has  not  been  used  to  any  ap- 
preciable extent.  Mr.  Westinghouse  is  quick  to  ap- 
preciate the  future  possibilities  of  experimental  be- 
ginnings ;  he  recognized  the  possibilities  of  the 
alternating  current,  and  it  was  he  who  was  foremost 
in  upholding  it  during  the  years  of  opposition  and 
controversy.  Electrical  engineering  in  America  is 
doubtless  many  years  in  advance  of  what  it  would 
have  been  except  for  his  foresight  and  energy.  He  is 
now  exploiting  the  gas  engine  and  is  bringing  it  to  a 
state  of  mechanical  perfection,  in  which  its  inherent 
possibilities  may  be  realized  and  an  advance  made 
in  the  cheapening  of  power  which  will  effect  an  in- 
dustrial revolution. 

A  few  years  ago  one  would  have  scarcely  imagined 
that    there   could   be   operations   more   diverse   and 
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having  so  little  in  common  as  the  lighting  of  our 
streets  and  houses,  the  lighting  of  street  cars,  the 
driving  of  printing  presses  and  elevators  and  fans, 
the  heating  of  street  cars  and  cooking  utensils  and 
the  making  of  ice,  and  yet  to-daj^  all  of  them  may 
be  etTected  by  the  current  from  a  single  power  sta- 
tion. 

The  combinations  of  capital  which  tend  to  the 
concentration  of  the  power  and  electric  interests  of 
a  city  into  a  single  system :  the  development  of 
electrical  apparatus  to  meet  the  requirements  of  such 
a  system :  the  prospect  for  cheapening  of  power ;  the 
development  of  the  various  means  by  which  power 
may  be  utilized,  are  all  factors  which  indicate  that 
it  is  the  central  station  of  the  future,  from  which  is 
to  come  the  energy'  upon  which  industrial  life  and 
social  activity  and  advancing  civilization  depend. 
IThc  €nd.'\ 


Spies  Bug-proof  Bell. 

The  vibratory  hell  shown  in  the  accompanying  il- 
lustration is  manufactured  by  the  Spies  Electric  com- 
pany of  Chicago.  Besides  being  thoroughly  bug- 
proof,  it  is  said  that  this  bell  contains  many  new 
and  desirable  features,  each  the  result  of  a  thorough 
consideration  of  the  requirements  of  apparatus  of 
this  kind,  and  which  is  intended  to  meet  the  demand 
for  a  strictly  high-grade  device.  The  frame  is  so 
designed  as  to  dispense  with  the  ordinary  removable 
cap  or  casing,  thereby  preventing  the  liability  of 
tampering  with  the  internal  mechanism.     This  con- 
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slruction  also  precludes  all  possibility  of  dust,  bugs, 
etc.,  gaining  access  to  the  working  parts,  and  is  a 
feature  which  is  said  to  be  covered  by  patents.  It 
is  also  claimed  that  this  bell  may  be  operated  with 
a  very  small  expenditure  of  electrical  energy,  and 
is  therefore  peculiarly  well  adapted  for  operation 
over  long  lines  and  with  small  battery  power.  The 
arrangement  of  the  striker  is  such  that  false  signals 
or  jingling  of  the  gongs  as  a  result  of  jarring  or 
shaking  is  practically  eliminated.  The  finish  and 
general  workmanship  of  the  apparatus  are  both  ex- 
cellent. 


Carlisle  &  Finch  Magneto  Sparker, 

A  magneto  sparker  for  gas  and  gasoline  engines 
has  been  put  on  the  market  by  the  Carlisle  &  Finch 
company  of  229-231  East  Clifton  avenue.  Cincinnati, 
Ohio.  This  device  consists  of  three  permanent  mag- 
nets, attached  to  soft-iron  pole-pieces.  The  pole- 
pieces  are  carefully  bored  out,  so  that  the  armature 
runs  as  close  as  practical,  and  the  whole  is  sup- 
ported on  a  neat  and  simple  stand,  so  arranged  that 
the  magneto  swings  on  a  pivot.  This  is  made  use 
of  to  tighten  the  belt  as  it  becomes  loose.  A  thumb- 
screw and  lock-nut  permit  of  tightening  the  belt 
just  enough,  and  it  may  be  slacked  off  again  at  will. 
If  it  is  desired  to  run  the  magneto  by  a  friction  pul- 
ley, the  same  stand  is  used,  but  a  spring  is  substi- 
tuted for  the  thumb-screw,  to  hold  the  pulley  against 
the  flywheel.  The  armature  of  the  magneto  is  made 
of  laminated  sheet-iron  punchings.  Copper  commu- 
tator, carbon  brushes,  self-oiling  bearings,  etc.,  are 
among  the  good  features  of  this  sparker.  It  is  said 
to  generate  a  large  current  and  may  be  run  at  1,200 
revolutions  per  minute. 


Discovery  ofCadmium  in  Colorado. 

In  view  of  the  recent  announcements  concerning 
the  new  copper-cadmium  secondary  battery  per- 
fected by  Thomas  A.  Edison,  more  than  ordinary 
interest  attaches  to  the  discovery  of  an  extensive  de- 
posit of  cadmium-bearing  ore  at  the  Delia  S.  mine, 
near  Aspen,  Colo.  The  rock  is  described  as  being 
of  a  bluish-white  cast,  and  is  quite  rich  in  cadmium, 
silver  and  lead,  the  j'-ield  of  the  first-named  being 
given  as  eight  per  cent.  A  large  concentrating  mill 
is  now  under  construction  at  Aspen,  under  direction 
of  D.  R,  C.  Brown  of  New  York,  president  of  the 
Delia  S.  company.  Cadmium  has  been  considered 
a  comparatively  rare  metal,  and  it  is  asserted  that  a 
cheapening  of  its  cost  of  production  -will  give  a 
substantial  impetus  to  the  commercial  development 
of  the  new  batterv. 


The  Riverside  Power  company  of  Riverside.  Cal.. 
has  been  incorporated,  with  $250000  capital,  by  C. 
"W.  Rogers,  J.  H.   Barbour  and  I.  D.  Rogers. 
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Standardization  of  Electrical  Appa- 
ratus.' 

By   H.   F.   Parshall. 

The  standardization  of  electrical  apparatus,  as 
to  either  speed,  voltage,  output  or  frequency,  with 
a  view  to  limiting  the  number  of  types  and  dimin- 
ishing the  cost  of  production,  is  and  has  been  the 
constant  study  of  manufacturers,  and  in  England, 
perhaps,  to  a  greater  extent  than  in  other  countries. 
In  a  country  situated  like  England,  and  subject  to 
foreign  competition,  such  efforts  are  disappointing 
in  results,  since,  owing  to  the  widely  varying  prac- 
tice in  different  countries  and  the  amount  of  com- 
petition, engineers  experience  no  difficulty  in  getting 
numerous  tenders  for  practically  any  size  and  type 
of  apparatus  fancied.  From  a  manufacturer's  point 
of  view,  a  "standard"  article  is  one  that  has  a  certain 
intrinsic  value  as  regards  output  for  a  given  cost 
as  regards  material  and  labor.  In  other  words,  an 
article  is  standard  after  it  has  been  produced  in 
such  quantities  that  the  ratio  of  cost  of  manufac- 
ture to  output  or  capacity  approximates  to  the  av- 
erage for  a  given  class  of  apparatus.  A  piece  of 
apparatus  is  termed  "standard"  when  its  efficiency 
has  been  demonstrated  in  practice  and  its  cost  per 
unit  of  output  is  satisfactory.  It  appears,  therefore, 
that  the  only  process  of  standardization  which  will 
prove  useful  relates  to  the  conditions  of  output, 
such  as  rise  of  temperature,  regulation,  efficiency,  etc. 
These  conditions  should  be  standardized  and  ac- 
curately defined,  so  that  manufacturers  are  put  upon 
a  common  basis.  It  is  impossible  for  an  engineer 
to  balance  off  in  value  the  absence  to  some  extent 
of  some  one  quality,  against  a  predominance  of  some 
other  quality,  both  of  which  liave  a  direct  bearing 
upon  the  cost  of  material  and  labor  entering  into 
an  apparatus.  With  the  conditions  of  output  defi- 
nitely standardized,  a  statement  of  output  would 
insure  a  certain  value  in  materials  and  a  definite 
intrinsic  value  in  a  given  apparatus.  In  what  fol- 
lows I  shall  attempt  to  outline  generally  Lhe  condi- 
tions of  output,  which  should  be  defined  to  insure 
a  given  result  as  to  efficiency  and  maintenance. 

Thermal  Limit  of  Output. 

The  thermal  limit  of  output  may  be  defined  as  the 
maximum  temperature  consistent  with  the  durability 
of  the  insulation  of  the  electrical  circuits  and  the 
maintenance  of  the  commutator  or  collector  rmgs 
in  best  working  condition.  Practice  in  different 
countries  varies  considerably;  thus,  in  the  United 
States,  in  ordinary  commercial  practice,  it  is  not 
unusual  to  specify  that  the  increase  of  temperature 
by  thermometer  shall  not  exceed  35°  Cent.  When 
machines  of  exceptionally  good  qualities  are  re- 
quired, it  is  not  unusual  to  specify  that  no  part  of 
the  generator  shall  attain,  in  actual  working,  a  tem- 
perature of  more  than  25°  Cent.,  this  temperature 
l)eing  judged  to  be  as  high  as  is  consistent  with 
the  most  economical  working,  both  as  regards  the 
maintenance  of  the  insulation  of  the  electrical  cir- 
cuits and  mechanical  properties  of  the  commutator 
or  collector  rings.  In  Germanv.  some  makers  have 
two  standards;  namely.  45°  Cent,  in  the  hottest 
part  to  meet  continental  competition,  and  35''  Cent, 
to  meet  American,  competition.  I  am  not  aware 
that  any  definite  standards  exist  in  England.  The 
deterioration  of  the  insulation  of  the  electrical 
••circuits,  depending,  as  it  does,  upon  the  maxi- 
mum increase  of  temperature,  and  this  being  gen- 
erally inaccessible  to  the  thermometer,  the  rise  of 
temperature  in  the  electrical  circuits  should  be  de- 
termined by  the  increase  of  resistance.  This  should 
be  referred  to  standard  conditions  of  room  tem- 
perature ;  a  temperature  of  25°  Cent,  and  baro- 
metrical pressure  of  750  millimeters  have  been  sug- 
gested by  the  American  Institute  of  Electrical  En- 
gineers, and  may  be  fairly  taken  as  a  standard.  It 
has  also  been  suggested  by  the  same  body  that  the 
field  and  armature  temperature  by  resistance  for 
permanent  working  should  not  exceed  50°  Cent. 
For  the  commutator,  collector  rings  and  brushes,  a 
higher  temperature  has  been  thought  permissible, 
namely.  55"  Cent.  Certainly  none  of  these  tempera- 
tures should  be  exceeded  in  practical  working.  In 
the  case  of  machines  working  at  aoproximate  rated 
capacity,  the  above  definition  as  the  maximum  in- 
crease of  temperature  has  a  definite  practical  sig- 
nificance. 

In  the  case  of  apparatus  working  at  widelv  varying 
loads,  a  further  definition  is  necessary.  This  defi- 
nition has  reference  to  the  time  over  which  a  certain 
cycle  of  operations  is  to  be  done  and  the  average 
energy  losses  during  this  time. 

In  the  case  of  transformers  or  machines  having 
approximately  constant  magnetic  flux,  the  outnut  may 
he  determined  from  the  energv  losses  due  to  hystere- 
sis and  eddy  currents,  and  the  square  root  of  the 
mean  square  of  the  currents  during  the  time  of 
operation. 

In  the  case  of  transformers  or  motors  working  at 
constant  speed,  the  total  energy  losses  should  be 
determined  at   this   freauency. 

In  the  case  of  traction  motors,  the  energy  lo.^s 
corresponding  to  a  given  increase  of  temperature  at 
the  end  of  a  given  period  of  ooeration  may  be  re- 
ferred to  the  average  speed  during  this  time  of 
operation. 

The  current  cappcity  ?nd  output  of  a  motor  then 
become  definitelv  fixed  from  the  thermal  constants 
and  lhe  energy  losses  for  a  given  current  intake  and 
speed. 

I.    From  Tractio3  and  TransmiEsioo,  London. 
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From  the  above  it  will  be  seen  that  the  power  of 
an  apparatus  cannot  be  referred  to  the  average  cur- 
rent intake,  since  the  average  energy  losses  do  not 
correspond  to  the  average  current  intake;  the  mag- 
netic losses  are  a  function  of  the  magnetization. 
which  is  disproportionate  to  the  current,  and  the 
C"R  loss  corresponds  to  the  square  root  of  the  mean 
square  of  all  the  current  values. 

It  has  been  frequently  stated  that,  owing  lo  the 
restricted  space,  the  permissible  increase  of  tem- 
perature of  traction  motors  should  be  greater  than 
that  of  other  classes  of  machinery. 

7'he  increase  of  temperature  for  the  same  main- 
tenance should  be  less,  not  greater.  The  method 
of  testing  traction  motors  by  manufacturers  is  so 
purely  arbitrary  and  so  indefinitely  related  to  the  av- 
erage energy  loss  that  it  cannot  be  taken  as  an  indi- 
cation of  the  temperature  that  is  likely  to  occur  in 
actual  working. 

Magnetic  Limit  of  Output. 

The  magnetic  limit  of  output  is  determined  in  com- 
mutating  machines  by  sparking,  and  in  alternators, 
synchronous  motors,  induction  motors  and  trans- 
formers by  regulation  and  maximum  output.  As 
regards  commutating  machines,  it  is  usual  to  specify 
that  such  machines  shall  not  spark,  nor  blacken  nor 
roughen  the  commutator  within  the  range  of  no 
load  to  50  per  cent,  overload  with  brushes  in  a  fixed 
position,  and  that  25  per  cent,  overload  should  be 
carried  for  two  hours  on  the  same  conditions  and 
with  the  same  results.  It  is  usually  taken  for 
granted  with  traction  motors,  although  not  gener- 
ally specified,  that  a  motor  shall  stand  from  two 
to  three  times  its  rated  capacity  without  danger 
of  flashing.  In  the  case  of  rotary  converters  running 
without  lag  or  lead  in  the  supply  circuit,  and  at  con- 
stant angular  velocity,  it  is  usual  to  specify  that 
there  shall  be  no  detrimental  sparking  at  50  per 
cent,  overload,  and  no  dangerous  sparking  with 
double  load. 

Inherent   Regulation. 

The  inherent  regulation  is  defined  as  the  ratio  of 
no-load  to  full-load  voltage  without  change  of  ex- 
citation. The  inherent  regulation  is  of  practical  im- 
portance in  generators  used  for  lighting  or  purposes 
where  hand  regulation  is  found  to  be  most  con- 
venient. This  may  vary  from  five  per  cent,  to  20 
per  cent,  in  practice,  but  should  be  definitely  set  down 
in  the  specification,  since  it  is  a  factor  in  determining 
the  amount  of  material  used  in  a  given  apparatus. 
In  the  case  of  alternators,  it  is  also  to  be  understood 
that  the  electromotive-force  curve  is  a  sine  curve. 
and  that  the  current  is  in  phase  with  the  electro- 
jnotive  force,  otherwise  a  distinct  stipulation  should 
be  made. 

In  the  case  of  transformers,  the  inherent  regula- 
tion should  be  considered  in  respect  to  the  C"R  loss. 
In  small  transformers  the  limit  to  the  C"R  loss  and 
the  amount  of  copper  in  the  circuit  is  largely  de- 
pendent upon  the  inherent  regulation  required,  and 
not  upon  the  thermal  limit  of  output.  In  large  trans- 
formers the  ther^nal  limit  of  output  is  the  deter- 
mining factor,  so  that  the  regulation  is  determined 
from  the  CR  drop  in  the  circuits,  and  not  from  the 
inductance.  The  inductance  component  in  modern 
practice  is  so  small  as  only  to  increase  the  total 
drop  on  non-inductive  load  by  a  fraction  of  one  per 
cent. 

Regulation  by  Compounding. 

As  in  railway  generators  for  regulating  the  voltage 
automatically,  and  rotary  converters  for  displace- 
ment in  phase  or  regulation  of  voltage.  In  ra'ilway 
generators  the  standard  practice  is  to  overcompound 
so  as  lo  increase  the  voltage  to  10  per  cent.,  from 
no  load  to  full  load,  the  increase  of  voltage  being 
practically  proportional  to  the  current.  The  stand- 
ard no-load  voltage  may  be  taken  at  500,  and  the 
full-load  voltage  at  550. 

In  the  case  of  rotary  converters,  it  is  usual  prac- 
tice to  make  the  series  coil  furnish  about  30  per 
cent,  of  the  total  field  excitation,  which,  in  the  ordi- 
nary conditions  of  transmission  as  to  reactance  of 
the  circuits,  etc.,  may  correspond  to  an  increase  of 
voltage  from  no  load  to  full  load  from  500  to  525. 
Such  an  amount  of  compounding  assumes  that  the 
angular  velocity  of  the  prime  mover  is  so  nearly 
constant  that  the  phase  displacement  during  a  cycle 
is  practically  negligible,  and  that  the  impressed 
electromotive-force  curve  is  of  the  same  form  as  the 
counter  electromotive-force  curve.  Failing  these 
conditions,  such  an  amount  of  compounding  mav 
cause  surging  and  fluctuation  of  voltage,  and  should 
be  the  subject  of  special  definition.  AVith  several 
rotaries  running  in  parallel  in  the  same  network,  it 
is  advisable  to  specify  the  reactance  drop  in  the 
primary  mains. 

Efficiency. 

Commercially  defined,  the  efficiency  of  an  apparatus 
is  the  ratio  of  the  cost  of  the  energy  intake  to  the 
energy  output  of  the  apparatus.  This  definition  in- 
cludes all  the  energy  losses,  together  with  the  main- 
tenance of  the  apparatus.  In  practice,  the  definition 
of  the  efficiency  is  restricted  to  the  statement  of  the 
ratio  of  the  energv  intake  to  the  energy  output, 
maintenance  being  the  subject  of  special  arrangement. 
In  general,  the  efficiency  has  to  be  considered  for 
each  size  and  type  of  apoaralus.  In  smaller  machines, 
numerous  ranges  in  efficiency  are  consistent  with 
nroper  working  conditions,  as  to  heating  and  regu- 
^"tion.  whereas  with  larger  machines  the  efficiency 
is  largely  determined  by  the  magnetic  and  thermal 
conditions  to  be  fulfilletl.    With  apparatus  working 
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under  varj'ing  loads,  it  is  usual  to  define  the  effi- 
ciency at  different  outputs,  so  that  the  percentage  of 
fixed  losses  at  average  output  may  not  be  excessive. 
In  the  case  of  generators,  it  is  usual  to  define  the 
efficiency  at  half,  three-quarters,  full  load  and  one 
and  a  quarter  load.  This  same  result  could  be 
quite  as  satisfactorily  secured  by  allocating  the  dif- 
ferent losses,  that  is,  the  core  loss  and  C"R  losses,  at 
some  given  load. 

Losses  other  than  C'R  should  invariably  be  deter- 
mined at  the  rated  capacity  of  the  machine,  since 
such  losses  increase  with  the  load  to  some  extent 
in    practically    every   class    of   machinery. 

All  efficiencies  should  be  determined  at  the  normal 
working  temperature  of  an  apparatus,  that  is,  if  the 
atmosphere  is  taken  at  25°,  and  the  normal  work- 
ing temperature  at  50°  Cent,  increase,  the  efficiency 
should  be  determined  at  75°  Cent. 

In  the  case  of  alternators,  the  efficiency  should 
he  determined  with  a  sine  eleclromotive-force  curve, 
and  with  non-inductive  load.  In  the  case  of  trans- 
formers, the  same  remarks  apply  in  regard  to  the 
electromotive-force  curve  and  non-inductive  load, 
and  the  losses  should  be  allocated  as  between  C'R 
and  core  loss. 

For  a  transformer  subject  to  heavy  overloading, 
it  is  frequently  of  importance  to  specify  the  current 
density  in  the  circuits,  since  it  is  possible  to  comply 
with  a  given  thermal  specification  at  full  load,  while 
the  current  density  may  be  dangerously  high  at  the 
maximum  overload. 

Transformers  to  be  used  in  connection  with  rotary 
converters  should  be  subject  to  the  same  conditions 
as  to  overload  rating  as  the  rotary  converters.  This 
point  is  of  material  importance,  since  with  the  usual 
specification  for  transformers  it  has  been  frequently 
found  that  rotaries  of  a  given  kilowatt  capacity 
would  operate  much  more  satisfactorily  at  overload 
with  transformers  having  corresponding  overload  ca- 
pacity. 

In  the  case  of  induction  motors,  the  efficiency  at 
different  loads  should  be  defined,  together  with  the 
energy  factor,  since  the  energy  factor  deter- 
mines the  C'R  losses  in  the  transmission  lines 
and  generator.  The  determination  of  efficiency  can 
frequently  be  made  most  conveniently,  where  two 
similar  machines  are  available,  by  the  Hopkinson 
method. 

In  the  case  of  rotary  converters  or  static  trans- 
formers, there  exists  no  difficulty  in  determining  the 
elficiency  by  the  use  of  wattmeters. 

In  the  case,  however,  of  large  generators,  it  is 
frequently  necessary  to  determine  the  core  loss  and 
the  C'R  loss  separately,  and  it  sometimes  occurs  that 
the  efficiency  has  to  be  determined  by  indirect  means, 
such  as  superimposing  a  given  C'R  loss  and  measur- 
ing the  increase  of  temperature  for  the  radiation  of 
this  amount  of  energy,  and  again  measuring  the  in- 
crease of  temperature. 

Under  full  loads  such  methods  have  frequently 
given  very  accurate  results  when  carefully  carried 
out. 

In  the  case  of  traction  motors,  the  efficiency  should 
be  particularly  determined  with  reference  to  the  av- 
erage working  power.  On  account  of  the  great 
range  of  loads,  it  is  usual  to  specify  the  efficiency 
through  the  gears  (in  case  gears  are  used)  at  "a 
quarter,  half,  three-quarters  and  full-rated  load.  The 
fixed  losses  become  of  special  importance  at  average 
load,  hence  a  stipulation  as  to  core  loss  at  this  av- 
erage load  is  desirable. 

Insulation. 

The  workmanship  and  mechanical  handling  of  in- 
sulating material  is  such  an  important  element  in 
determining  the  final  result  that  an  exact  specifica- 
tion as  to  the  kind  of  insulation  or  the  thickness 
thereof   may   not    insure  certain    results. 

In  the  case  of  the  magnets  for  all  classes  of  ma- 
chinery, on  account  of  induction  discharges  to  which 
field  magnets  may  be  subjected,  it  is  usual  to  use 
a  greater  thickness  of  insulation  than  in  the  case  of 
armatures.  Up  to  500  volts  it  may  be  taken  as  stand- 
ard practice  to  insulate  both  the  fields  and  the  arma- 
ture of  stationary  motors  and  machines  not  subject 
to  extra-hard  usage    for  double  the  working  voltage. 

For  street-car  motors  and  machines  subject  to  like 
working  conditions,  it  is  usual  to  insulate  the  field 
and  armature  to  withstand  in  the  manufacturer's 
works   five   times    the    working    voltage. 

In  the  case  of  extra-high-voltage  generators,  i.  e., 
from  3,000  volts  upward,  and  traiisforniers,  the  usual 
practical  test  is  double  the  working  voltage,  or,  at 
the  works  of  the  makers,  from  three  to  five  times,  as 
may  be  stipulated.  The  thickness  of  the  insulation 
on  the  magnet  coils  usually  varies  from  one-sixteenth 
inch  to  three-si.xteenths  inch,  according  to  the  size 
of  the  machine  and  voltage  for  excitation.  In  arma- 
tures an  approximate  rule  is  that  the  insulation  for 
a  50o-vo!t  armature  be  approximately  .05  inch  in 
thickness,  increasing  appro.ximately  as  the  square  root 
of  the  voltage. 

500-voU  arinatnres 05    insulati-n. 

1  000-vo  t  aricatures 071  insulation. 

2, 000-voU  armatures i      insulation. 

4. 000-voU  armatures 14Z  inRnlalion. 

loooo-volt  armatures 225  insuliition. 

The  value  of  insulation  should  he  determined  from 
the  puncturing  voltage,  and  not  from  the  insulation 
resistance.  Insulation  tests  should  be  made  with 
the  machines  clean  and  dry.  with  sine  electromotive- 
force  curve  and  at  the  normal  working  temperature. 
The  duration  of  tests  should  be  defined,  and  in  the 
ordinary  case  should  not  exceed  five  seconds,  since 
insulation  subject  to  extra  high  pressHre  deteriorates 


with  the  length  of  time  it  is  subjected  to  such  pres- 
sure. 

In  the  case  of  transformers,  the  thickness  of  in- 
sulation stipulated  above  will  ordinarily  be  found 
to  be  satisfactory,  and  the  method  of  tests  will  apply. 
The  voltage  for  the  test  should  have  reference  to 
the  primary  or  maximum  potential  between  the  high- 
pressure  coil  and  the  core  of  the  transformer. 
Conclusion. 

The  above  is  an  outline  of  electrical  standardiza- 
tion which  might  be  incorporated  in  practice.  Some 
of  the  principles  set  down  admit  of  a  greater  amount 
of  discussion,  one  of  the  most  important  of  which 
is  the  proper  determining  of  the  power  of  a  traction 
motor.  1  have  set  down  as  a  principle  here  that 
the  power  of  a  motor  should  have  reference  to  the 
average  energy  losses  in  the  motor,  the  time  the 
motor  is  working  and  the  thermal  constants  of  the 
motor  as  to  the  radiation  of  heat.  Other  engineers 
have  set  down  that  the  capacity  of  the  motor  should 
be  determined  from  the  average  value  of  the  current 
during  the  time  the  motor  is  working,  whereas 
manufacturers  generally  determine  the  heating  ca- 
pacity of  the  motor  from  a  one  or  two  hours'  test 
for  a  maximum  heating  of  55°  Cent,  to  75°  Cent, 
above  the  air;  this  method  is  uncertain  in  its  re- 
sults. A  method  employed  by  some  manufacturers 
is  to  determine  the  power  of  a  motor  in  respect  to 
the  maximum  load  to  be  exerted  by  the  motor  in 
actual  working  and  the  time  that  this  maximum 
load  is  on  the  motor  during  the  whole  period  of 
working.  Such  a  test  is  useful  in  demonstrating 
the  capacity  of  the  motor  for  maximum  Avork,  but 
docs  not  indicate  what  the  average  performance  of 
the  motor  in  working  will  be,  heating  considered. 

A  very  elaborate  report  as  to  a  plan  of  standardiza- 
tion has  been  prepared  and  adopted  by  the  American 
Institute  of  Electrical  Engineers.  This  scheme  of 
standardization  has  been  generally  accepted  in  the 
United  States  by  engineering  firms,  engineers  and 
manufacturing  companies.  The  definitions  as  to 
heating,  efficiency,  etc.,  have  been  accepted  by  the 
leading  technical  journals  and  institutions  for  elec- 
trical education,  so  that  the  confusion  which  existed 
heretofore  as  to  the  meaning  of  terms,  method  of 
tests,  etc.,  has  been  largely  overcome.  Such  a  code 
of  standardization  is  also  being  considered  by  a 
number  of  leading  experts  in  Germany. .  The  stand- 
ardization proposed,  however,  is  not  in  general  agree- 
ment with  the  American  standards,  in  that  it  is 
suggested  that  less  stringent  regulations  as  to  heat- 
ing and  sparking  should  be  permissible  in  practice — 
that  is,  a.  greater  increase  of  temperature  should  be 
permitted,  and  a  certain  shifting  of  the  brushes  should 
be  allowed  in  commutating  machines  to  avoid  spark- 
ing for  a  change  of  load.  What  is  really  wanted 
is  an  international  code  of  standardization,  so  that 
the  standards  of  one  country  shall  not  be  below 
those  of  another.  There  is  no  uncertainty  as  to 
the  meaning  of  the  best,  and  there  is  little  difficulty 
in  defining  what  constitutes  a  satisfactory  result. 
A  code  of  standardization  based  on  other  than  the 
best  commercial  results  would  be  of  but  little  use 
to  either  the  engineer  or  the  manufacturer,  and  is 
likely  to  react  detrimentally  on  the  art  generally. 

It  seems  to  be  generally  admitted  now  that  stand- 
ardization beyond  the  scope  of  the  report  above  re- 
ferred to  is  neither  necessary  nor  desirable,  since 
electrical  engineering  is .  developing  to  such  an  ex- 
tent that  the  standardization  of  specific  apparatus 
rather  than  by  the  qualities  of  the  apparatus  is 
commercially  unnecessary.  The  different  values  set 
down  in  the  report  mentioned  are  the  maximum 
values,  and  it  is  recognized  by  the  leading  consult- 
ing engineers  and  manufacturing  firms  that  as  re- 
gards maintenance,  much  lower  values  as  to  heating 
might  be  advantageous.  In  the  beginning  of  the 
paper  I  pointed  out  that  standardization,  from  a 
manufacturer's  point  of  view,  simply  means  a  suffi- 
cient demand  to  bring  the  cost  of  an  apparatus, 
complying  with  standard  conditions,  to  a  consistent 
value.  The  term  "standard  article,"  as  applied  some 
years  ago,  can  hardly  be  said  to  apply  now,  since 
the  number  of  standard  articles  has  increased  in 
proportion  to  the  supply.  Some  large  manufacturers 
have  50  or  60  different  types  of  railway  motors, 
and  as  many  more  of  generators  and  railway  con- 
trollers. In  fact,  .one  company  informs  me  that  it 
makes  no  less  than  200  standard  types  of  railway 
controllers,  and  that  such  a  variety  of  types  is  com- 
mercially justified  by  the  conditions  obtaining  in 
practice  in  dilTerent  parts  of  the  world,  which  would 
sufficiently  demonstrate  that  in  a  country  like  Eng- 
land, subject  to  competition  with  all  foreign  coun- 
tries, standardization  outside  of  the  lines  above  dis- 
cussed would  not  be  commercially  possible.  Stand- 
ardization within  these  lines,  however,  would,  I  think, 
be  advantageous,  since  for  an  apparatus  of  given 
voltage,  frequency  and  output  the  essential  fea- 
tures determining  the  intrinsic  value  would  be  the 
same,  and  a  different  apparatus  would  not  have  to 
be  built  to  satisfy  the  varying  fancies  of  those  called 
upon  to  prepare  electrical  specifications.  Further, 
in  the  case  of  disagreement,  the  process  of  arbitra- 
tion would  be  greatly  simplified. 


American   Street  Railway  Association. 

For  the  annual  meeting  of  the  American  Street 
Railway  association,  to  be  held  in  Madison  Square 
Garden,  New  York,  on  October  gth,  loth  and  nth, 
preparations  are  well  under  way.  Among  the  com- 
panies which  have  already  agreed  to  exhibit  are 
the  General  Electric  company,  Westinghouse  Elec- 
tric and  Manufacturing  company.  Gold  Heating 
company,  John  A.  Roebling's  Sons  company,  J.  G. 
Brill  company.  St.  Louis  Car  company  and  National 
Conduit  and  Cable  company. 

President  Vreeland  of  the  Metropolitan  Street 
Railway  company  of  New  York  has  been  elected 
chairman  of  the  general  committee.  The  other  mem- 
bers of  this  committee  are  Clinton  L.  Rossiter,  David 
Young,  Colonel  N.  H.  Heft,  Edward  A.  Maher,  'D. 

B.  Hasbrouck.  A.  M.  Young,  J.  R.  Beetem.  E.'P. 
Bryan,  Alfred  Skitt,  James  H.  McGraw,  General 
Eugene  Griffin,  B.  H.  Warren.  Harry  Sanderson, 
Frank  J.  Sprague,  Henry  L.  Shippy  and  John  L. 
Heins. 

The  exhibit  committee  has  for  its  chairman  Milton 
G.  Starrett,  chief  engineer  for  the  Metropolitan  Street 
Railway  company,  to  whom  all  communications  in 
regard  to  allotment  of  space  should  be  addressed. 
The  other  members  of  this  committee  are  Oren 
Root,  Jr.,  C.  D.  Meneely,  Eugene  Chamberlain,  Cal- 
vert Townley,  Charles  M.  Jarvis,  J.  R.  Lovejoy, 
Captain  L.  Candee,  E.  E.  Gold.  Peter  M.  King, 
Frank  MacGovern,  J.  R.  Elliott,  A.  N.  Berry,  R  L 
MacDuffie.  L.  G.  Read.  Thomas  Millen.  Colonel  A. 

C.  Woodworth  and  John  T.  McRoy.  Other  com- 
mittees have  been  named  as  follows : 

Entertainment  committee — Clinton  L.  Rossiter, 
chairman ;  H.  D.  Cooke,  Ralph  H.  Beach.  Edward  e! 
Higgins,  W.  Boardman  Read,  Major  H.  C.  Evans,  F. 
H.  Taylor.  E.  A.  Merrill.  Thomas  G.  Wood,  Tames 
C.  Barr,  E,  H.  Wells,  H.  M.  Littell.  D.  M.  Brady. 
Charles  F.  Brooker,  C.  B.  Fairchild,  Jr.,  Colonel 
H.  G.  Prout. 

Transportation  committee — J.  H.  McGraw,  chair- 
man; W.  W.  Wheatley,  Milton  G.  Roach,  W.  E 
Baker. 

Reception  committee— Colonel  T.  S.  Williams, 
chairman;  A.  C.  Tully,  Charles  E.  Warren.  E.  H. 
Mullen.  James  M.  Wakeman,  Henrv  W.  Blake,  E. 
C.  Long,  L.  B.  Stillwell,  Harold  P.  Brown.  Giles  S. 
Allison.  Jacob  Wendell,  Jr.,  Charles  W.  Price,  H. 
A.   Robinson. 

Press  committee— St.  Clair  McKelway,  Chairman ; 
Adolph  S.  Ochs.  Colin  Armstrong.  Charles  E.  Miller, 
Herman  Ridder.  William  Van  Benthuysen,  John 
Burke,  H.  B.  Cosgrove,  Henry  L.  Stoddard. 


Transmitting  Sound  Under  Water. 

Experiments  with  the  submarine  signaling  appa- 
ratus invented  by  the  late  Professor  Elisha  Gray  and 
Arthur  J.  Mundy  have  proved  successful.  At  the 
request  of  the  British  government.  Captain  Lewis 
Bayly,  naval  attache  at  the  English  legation  in  Wash- 
ington, Colonel  Anderson,  chief  of  engineers  and 
head  of  the  lighthouse  service  of  Canada,  British 
Consul  Blunt  of  Boston  and  Abner  Kingman  of  Mon- 
treal have  witnessed  some  experiments  in  Massa- 
chusetts Bay.  A  lighter  containing  the  bell  and 
electrical  apparatus  was  stationed  off  Winthrop 
Head,  and  a  steamer,  with  the  receiving  apparatus. 
was  stationed  half  a  mile  away.  The  receiver — a 
hollow-metal  tube  on  which  are  diaphragms  of  ferro- 
type metal — was  lowered  15  feet  in  the  water.  A 
cable  connected  the  receiver  with  a  battery  on  the 
steamer.  At  that  distance  the  bell  on  the  lighter 
could  be  distinctly  heard  on  board  the  steamer. 
Then  the  steamer  was  successively  moved  three,  four 
and  TO  miles  distant  from  the  lighter,  antl  the  bell 
could  be  heard  at  each  point.  It  is  expected  that  bv 
the  end  of  this  year  bells  will  be  stationeil  off 
Nahant  aiid  Minot's  Ledge,  which  are  prominent 
danger  points.  To  insure  simultaneous  ringing,  the 
bells  will_  be  placed  in  the  same  circuit  and  con- 
nected with  a  dvnamo  on  shore.  Receiving  instru- 
ments will  be  placed  on  the  boats  of  several  lines 
of  steamers  which  will  have  charts,  with  the  dis- 
tances so  accurately  indicated  that  the  pilot  can 
determine  his  location  by  the  difference  in  time  be- 
tween the  sounds  of  the  two  bells.  'The  Morse  code 
may  be  used  in  connection  with  the  invention,  so 
that  ships  may  communicate  with  each  other. 


The  United  States  court  has  ordered  the  sale  of 
the  New  Albany  (Ind.)  street-railway  system  and 
Judge  Baker  has  appointed  F.  D.  Conner  of  New 
Albany  to  dispose  of  it.  The  decree  provides  that 
a  bid  under  $50,000  will  not  be  considered.  The 
property  has  been  in  the  hands  of  a  receiver  for  some 
time. 


New    York-Philadelphia    Electric    Rail- 
way. 

Control  of  the  Trenton,  Lawrenceville  and 
Princeton  Railroad  company  of  Trenton,  N.  J.,  has 
been  acquired  by  the  A.  L.  Johnson  trolley  syndi- 
cate. The  transaction  includes  the  Princeton  ex- 
tension of  the  road,  which  goes  to  make  up  the 
connecting  link  of  ,the  trolley  line  between  New 
York  and  Philadelphia.  The  old  company  formerly 
controlled  by  the  estate  of  the  late  Isaiah  Williani'- 
son  was  reorganized  and  the  following-named  of- 
ficers were  elected :  President,  A.  L.  Johnson  of  New 
York;  secretary  and  treasurer,  Wilbur  F.  Sadler 
of  Trenton.  The  directory  consists  of  Robert  E. 
Wright,  Trenton;  F.  b.  Drake,  Philadelphia,  and 
W.  C.  Callahan,  Trenton.  It  is  expected  that  traf- 
fic will  be  opened  oover  the  entire  distance  between 
Philadelphia  and  New  York  in  a  couple  of  months. 


The  Louisville^  and  West  Point  Electric  Railway 
company  of  Louisville,  Ky.,  has  been  incorporated, 
with  S  capital  of  $5,000.    W.  J.  Lewis  is  president, 


April  27,   igoi 

CORRESPONDENCE. 

New  York  Notes. 

New  York,  April  20. — Work  on  the  great  down- 
town terminal  loop  of  the  rapid-transit  subway 
was  commenced  on  JVIonday  morning.  The  start 
was  made  in  City  Hall  Park.  The  sub-contract- 
ing concern  in  charge  of  the  loop  is  the  Degnon- 
McLean  company.  F.  D.  Fisher  is  the  engineer 
who  supervises  its  work  there  and  along  the  Elm 
street  sections  of  the  subway.  The  loop  runs  out 
from  the  main  line  at  Chambers  and  Center 
streets,  goes  under  the  old  Hall  of  Records,  then 
around  the  City  Hall,  and  along  Mail  street  to 
Park  Row,  and   thence  back  to  Chambers   street. 

There  seems  to  be  some  question  as  to  whether 
the  bill  of  the  Rapid  'Transit  Commission  now 
before  the  state  Legislature  at  Albany  is  to  be- 
come a  law.  As  the  session  ends  next  Tuesday, 
the  time  is  short.  It  was  reported  yesterday  that 
the  bill  would  be  amended  and  passed.  The 
amendment  will  strike  out  all  of  Section  35,  which 
has  been  greatly  criticised  as  giving  to  Contractor 
McDonald  the  "right  to  transfer  his  contract,  by 
permitting  him  to  assign  to  a  corporation  to  be 
organized  his  right  to  operate  the  tunnel  under 
the  lease  held  by  him. 

On  ^Monday  Thomas  A.  Edison  entertained  Mr. 
G.  Marconi  and  a  party  of  New  Yorkers  and 
personally  took  them  through  the  phonograph 
works,  machine  shops  and  laboratory  in  West 
Orange.  With  Mr.  Marconi  were  John  Bot- 
tomley,  a  nephew  of  Sir  William  Thompson  (Lord 
Kelvin)  ;  H.  A.  Hemphill  of  the  Norfolk  and 
Western  railroad;  David  Young,  second  vice- 
presid'ent  of  the  North  Jersey  Street  Railway 
company;  Frank  Brewer,  president  of  the  Orange 
Mountain  Traction  company,  and  a  number  of 
others.  It  was  said  that  the  visit  was  purely  social 
and  had  nothing  to  do  with  the  experiments  of 
either  of  the  inventors.  Before  the  visit  to  Edison 
the  party  viewed  a  piece  of  Marconi's  apparatus, 
which  had  been  set  up  on  the  Deutschland,  an- 
chored at  her  pier  in  Hoboken. 

The  compressed-air  cars  operated  by  the  Metro- 
politan Street  Railway  company  on  its  cross-town 
lines  have  been  removed  and  replaced  by  animal- 
power  cars. 

It  is  reliably  reported  that  negotiations  have  been 
carried  on  for  some  time  by  the  Brooklyn  Rapid 
Transit  company,  with  interests  connected  with  an- 
other company,  which  is  said  to  be  seeking  control 
of  the  Brooklyn  property.  The  Brooklyn  com- 
pany's officials  are  reticent  as  to  what  these  inter- 
ests are.  Jacob  L.  Greatsinger,  the  new  president 
of  the  Brooklyn  Rapid  Transit  company,  has  re- 
turned from  his  trip  to  Detroit,  and  it  is  expected 
that  he  will  shortly  introduce  a  number  of  im- 
provements  in  the  operation   of  the   road. 

The  reported  plan  to  effect  a  unification  of  the 
copper  properties  of  the  country  was  given  strength 
this  week  by  the  announcement  of  Kidder,  Pea- 
body  &  Co.  of  Boston  that  they  had  been  requested 
to  arrange  a  consolidation  of  the  Boston  and  Mon- 
tana Copper  and  Silver  Mining  company  and  the 
Butte  and  Boston  Mining  company  with  the 
Amalgamated  Copper  company. 

The  aggregate  of  the  tentative  valuations  of  the 
special  franchises  of  corporations  operating  in  New 
York  city,  as  fixed  by  the  State  Board  of  Tax 
Commissioners  at  Albany  for  the  next  tax  year, 
is  $217,930,932,  which  is  a  reduction  of  $1,612,419 
from  the  aggregate  of  the  final  valuations  fixed  by 
the  state  board  on  those  franchises  one  year  ago, 
at  which  time  the  aggregate  was  $219,543,351.  The 
board  has  reduced  the  assessment  on  the  Brooklyn 
Rapid  Transit  system,  the  Manhattan  elevated-rail- 
road system,  the  Metropolitan  railway  system,  the 
Third  Avenue  railroad  system,  the  New  York  Cen- 
tral and  Hudson  River  railroad  system,  and  other 
corporations,  and  has  increased  it  on  the  Consolidated 
Gas  company,  the  Brooklyn  Union  Gas  company,  and 
several   other   minor  companies. 

Out  of  15  competitors  in  the  lOO-mile  endurance 
test  of  the  Long  Island  Automobile  Club,  held  to- 
day, nine  completed  the  century  in  less  than  eight 
hours,  five  in  less  than  seven  hours  and  two  in 
less  than  six  hours.  The  weather  conditions  were 
very  bad,  which  makes  the  showing  more  remarka- 
ble. All  the  competing  vehicles  were  propelled  by 
gasoline  motive  power,  the  steam  and  electric  ve- 
hicles and  six  other  gasoline  vehicles  not  starting 
on  account  of  the  weather.  The  first  two  to  cover 
the  course  were  road  wagons  entered  by  the  Auto- 
mobile Company  of  America.  Third  to  finish  in 
the  run  was  C.  J.  Field's  De  Dion-Bouton  mo- 
torette;  fourth.  John  D.  Pratt's  (gas  mobile)  white 
road  wagon,  driven  by  F.  Walsh.  Mr.  Pratt  and 
H.  S.  Chapin  (Haynes-Apperson),  with  three 
guests,  in  a  four-seated  surrey,  are  believed  to  be 
the  only  winners  of  the  blue-ribbon  honors,  having 
made  no  stop  in  making  the  century. 

The  plan  of  the  Consolidated  Gas  company 
wholly  to  control  the  gas  and  electric-light  and 
power  interests  in  the  Boroughs  of  Manhattan,  the 
Bronx,  Kings  and  Richmond  is  said  to  have  been 
attained.  It  is  announced  that  the  adjournment  of 
the  New  York  Legislature  will  be  the  signal  for 
making  public  the  details  of  the  plans. 

M.  L.  G. 

New  England  News. 

Boston.  April  19. — The  Legislature  has  refused  to 
take  action  regulating  the  price  of  electricity  in 
Boston. 


WESTERN    ELECTRICIAN 

The  mayor  of  Cambridge,  Mass.,  has  petitioned 
the  General  Court  for  legislation  providing  for  the 
punishment  of  persons  who  interfere  with  fire-signal 
systems. 

The  Boston  Elevated  Railwav  company  is  strain- 
ing every  nerve  to  finish  the  Charlestown  section  of 
its  elevated  system  before  June  17th — Bunker  Hill 
Day — when  the  processions  and  crowds  in  that  sec- 
tion of  the  city  always  put  a  full  stop  to  street-car 
traffic  for  several  hours  during  the  day. 

During  the  April  vacation,  this  week,  a  class  of 
Massachusetts  Technology  seniors  is  accompanying 
Professor  William  L.  Puffer  on  a  trip  of  inspection 
to  the  works  of  the  General  Electric  company  at 
Schenectady,  N.  Y.  The  class  will  also  visit  some 
large  power  houses  in  New  York  and  Brooklyn 
before  its    return. 

The  union  linemen  of  Boston  have  asked  the 
electric-light,  telephone  and  telegraph  companies  for 
a  working  day  of  eight  hours.  The  union  initiated 
102   members  at    a   recent    meeting. 

The  Massachusetts  House  of  Representatives  recon- 
sidered its  vote  by  which  it  accepted  the  report  on 
the  bill  regulating  the  sale  of  electricity,  submitted 
by  the  committee  on  manufactures.  The  committee 
report  gave  the  petitioner  leave  to  withdraw.  After 
voting  to  reconsider  the  House  laid  the  bill  on  the 
table,  on  the  motion  of  Representative  McNary,  the 
petitioner.  The  bill  provides  that  the  sale  of  elec- 
tricity shall  be  by  meter,  the  unit  of  measure  being 
the  established  electro-mechanical  equivalent  of  the 
watt,  obtained  by  multiplying  the  voltage  by  the 
amperage ;  the  meters  to  be  sealed  and  stamped  by  an 
inspector  of  gas  meters.  The  bill  also  provides  that 
no  meter  shall  be  used  that  may  confuse  or  deceive 
the  consumer  as  to  the  number  of  watts  he  has 
consumed  or  the  price  he  shall  pay  per  watt,  and  no 
charge  is  to  be  made  unless  electricity  is  actually 
furnished.  Any  electric  company  furnishing  an  un- 
sealed and  unstamped  meter  is  to  be  liable  to  a  fine 
of  $5- 

The  Automobile  Club  of  New  England  proposes 
to  establish  an  automobile  stable  in  the  business 
section  of  this  city,  for  the  use  of  its  members  who 
come  to  town  in  their  machines.  The  club's  first 
run  of  the  season  was  led  by  Knight  Neftel,  in  a  new 
electric  racer,  carrying  96  cells  of  battery.  Eighteen 
carriages  made  the  run  of  40  miles.  Mr.  Neftel's 
carriage  is  designed  for  a  speed  of  60  miles  an  hour. 
It  made  the  run  without  a  replenishment  of  battery 
and  kept  the  lead  without  effort,  running  through 
loose  gravel  as  easily  as  though  it  were  asphalt. 
A  few  days  after  the  run,  one  of  the  wheels  col- 
lapsed while  the  carriage  was  traveling  at  a  rapid 
rate,  and  Mr.  Neftel  and  Royal  R.  Sheldon  were 
thrown  out,  receiving  a  few  bruises.  The  carriage 
turned  a  complete  sumersault  and  was  badly  dam- 
aged. 

Representative  McNary's  bill,  providing  that  Bos- 
ton electric-lighting  companies  shall  furnish  electric- 
ity at  a  price  not  exceeding  one-quarter  of  a  cent  per 
light  of  16  candlepower  per  hour,  was  adversely  re- 
ported upon  by  the  committee  on  manufactures,  and 
the    Legislature    sustained    the    committee    report. 

The  legislative  committee  on  metropolitan  affairs 
held  an  executive  session  on  April  17th,  at  which 
it  discussed  bills  relative  to  a  subway  under  Wash- 
ington street  in  this  city.  The  committee  unanimously 
agreed  that  the  time  was  ripe  for  such  a  project 
and  that  a  bill  along  that  line  should  be  reported 
at  this  session  of  the  Legislature.  It  was  agreed 
that  the  city  of  Boston,  and  not  the  Boston  Elevated 
Railway  company,  should  build  and  own  the  subway. 
The  members  did  not  agree  upon  the  proper  length 
of  time  for  a  lease  to  the  railway  company,  opinions 
covering  a  range  from  20  to  50  years,  and  the  pre- 
vailing sentiment  favoring  a  long  term,  in  order 
to  lessen  the  rental.  The  rate  of  the  rental  would 
depend  on  the  rate  of  interest  the  city  would  have 
to  pay  on  the  money  raised  for  construction  pur- 
poses. The  committee  was  also  divided  on  the  ques- 
tion of  removing  the  tracks  from  Washington  street, 
but  there  was  a  strong  feeling  in  favor  of  submit- 
ting that  question  to  a  popular  vote.  A  subcommit- 
tee of  seven  will  now  draft  a  bill  covering  the  sub- 
way  matter. 

At  the  Weymouth  (Mass.)  town  meeting,  on 
March  nth,  a  majority  of  the  citizens  voted  against 
an  appropriation  for  street  lighting,  and  pursuant 
to  a  notice  from  the  selectmen,  the  Weymouth  Elec- 
tric Light  company  discontinued  its  service  on  the 
following  Monday.  A  special  town  meeting  was 
subsequently  held,  in  view  of  the  inconvenience  to 
the  public,  and  $5,500  was  appropriated,  the  meeting 
authorizing  the  committee  to  contract  for  the  same 
number  of  lights  as  the  electric-light  company  had 
previously  furnished  for  $7,000.  The  company  has 
agreed  to  furnish  lights  until  the  first  of  next  March 
for  the  $5,500,  but  the  company  will  not  furnish 
town  lights  after  that  time,  unless  the  town  signs  a 
contract  for  a  term  of  years.  The  town  is  to  pay 
$70  a  year  for  each  arc  light  and  $17  a  year  for 
each  incandescent  light.  The  electric-light  service 
was  resumed  to-day,  the  event  being  celebrated  by 
firing  of  guns,  firecrackers,  etc.  While  the  town 
was  not  using  the  electric  lights  scarcely  a  woman 
has  been  on  the  street  alone  after  dark. 

The  Maine  railroad  commissioners  have  received 
the  articles  of  incorporation  of  the  Portland  and 
Brunswick  Street  Railway  company,  which  proposes 
to  connect  the  Portland  street  railway  with  the  Lew- 
iston,  Brunswick  and  Bath  road.  The  Portland  and 
Brunswick  road  will  be  16  miles  long.  The  com- 
pany is  capitalized  at  $80,000,  and  the  directors  are 
Amos   F.   Gerald,  E.  J.  Lawrence,   F.  A.   Nye  and 
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A.  B.  Page  of  Fairfield,  Me.,  Cyrus  W.  Davis  of 
Waterville,  Me.,  and  Henry  M.  Soule  of  Boston, 
Mass. 

Plans  and  specifications  for  the  first  building  of 
the  new  plant  of  the  Cambridge  (Mass.)  Electric 
Light  company,  are  under  consideration  by  several 
contractors.  The  building  is  to  be  of  brick,  two 
stories  high,  and  will  measure  130  by  50  feet  on  the 
ground.  It  will  be  erected  at  the  corner  of  Western 
avenue  and  Blackstone  street  and  will  contain  four 
rooms  on  the  ground  floor,  to  be  occupied  by  clerks, 
directors,  and  the  meter  department,  and  four  un- 
finished rooms  upstairs.  The  building  will  also  con- 
tain a  storeroom,  62  by  49  feet,  including  quarters 
for  the  men,  shower  baths,  lavatories,  etc.  The  plans 
for  the  station  are  not  yet  completed.  A  month 
ago  the  company's  stock  was  selling  at  $150.  During 
this  week  two  shares  were  sold  at  $173. 

Chairman  Gaston  of  the  board  of  directors  of  the 
Boston  Elevated  Railway  company  started  the  first 
or  test  fire  in  the  boilers  of  the  company's  new  ele- 
vated power  station  on  Atlantic  avenue,  this  week. 
Among  those  present  were  President  W.  A.  Ban- 
croft, Secretary  Burnett  and  Chief  Engineer  Kim- 
ball of  the  company,  and  Chief  Engineer  H.  A.  Car- 
son and  Secretary  B.  L.  Beal  of  the  Boston  Transit 
Commission.  The  test  was  very  successful.  Gen- 
eral Bancroft  conducted  a  small  party  of  the  officials 
in  a  special  car  on  a  tour  of  inspection  of  the  ele- 
vated structure.  The  party  traveled  at  the  rate  of 
41  miles  an  hour  on  the  Charlestown  elevated  line. 

B. 


From  the  Buckeye  State. 

Columbus,  Ohio,  April  20. — It  has  been  announced 
that  the  Akron-Canton  Electric  Railway  company, 
incorporated  a  week  or  so  ago,  has  made  a  contract 
with  the  Northern  Ohio  fraction  company  to  enter 
Akron  over  its  line.  In  that  case  the  Nortliern  Ohio 
vviU  not  build  the  contemplated  line  to  Canton, 
which  means  that  there  has  possibly  been  a  com- 
promise in  some  other  matters  or  that  the  Northern 
Ohio  interests  are  probably  thrown  with  the  Akron- 
Canton  company  to  some  extent.  It  is  possible 
that  the  Northern  Ohio  may  build  to  MassiUon, 
however. 

Judge  Allen  Smalley  of  Upper  Sandusky  and 
others  have  been  granted  a  franchise  to  build  an 
electric  road  through  Wyandotte  County,  from  Ken- 
ton to  Tiffin.  They  represent  a  company  which  is 
being  promoted  from  Kenton. 

The  Millcreek  Valley  Electric  Street  Railway  com- 
pany has  been  granted  a  franchise  to  extend  its  lines 
into  the  heart  of  the  city  of  Hamilton.  The  South- 
ern Ohio  Traction  company  has  been  negotiating 
with  the  local  street-railway  company  at  _  Hamilton 
to  purchase  the  property,  in  order  to  meet  compe- 
tition from  the  other  road  between  Cincinnati  and 
Hamilton.  The  figures,  it  is  said,  stand  at  about 
$250,000. 

Competition  in  central  Ohio  for  good  routes  for 
electric  lines  is  becoming  rather  warm.  A  week 
or  two  ago  a  company  was  incorporated  to  build 
a  line  from  Columbus  to  Marion,  by  way  of  Dela- 
ware, and  ultimately  to  connect  with  Toledo  and 
Cleveland.  This  week  the  Defiance,  Otta\ya,  Kenton 
and  Columbus  Interurban  Railway  company  was  in- 
corporated, to  build  a  line  from  Defiance  to  Co- 
lumbus, by  way  of  Ottawa  and  Kenton,  and  to 
extend  north  to  the  Michigan  line.  The  capital 
stock  was  placed  at  $50,000,  and  the  incorporators 
are  Daniel  J.  Ryan,  George  H.  Jones,  Charles  Kin- 
ney, Nelson  E.  Matthews,  John  M.  Sheets  and  H.  A. 
Fisher.  Mr.  Kinney  has  just  retired  from  the  office 
of  secretary  of  state.  Mr.  Sheets  is  the  present 
attorney-general.  Mr.  Fisher  is  the  general  manager 
of  the  Columbus,  London  and  Springfield  Railway 
company,  and  the  other  gentlemen  are  prominent 
in  business  affairs.  An  arrangement  has  been  made 
to  use  the  Columbus,  Delaware  and  Northern  tracks 
from  Delaware  to  Columbus,  when  they  are  com- 
pleted. This  is  the  original  company  incorporated 
to  build  a  line  between  these  two  cities  several 
months  since. 

The  Mahoning  Valley  Electric  Railway  company 
has  increased  the  wages  of  conductors  and  motor- 
men  on  the  lines  in  the  city  of  Youngstown  from 
17  to  18  cents  an  hour  and  on  the  country  lines  from 
15  to  17  cents  an  hour. 

The  Cincinnati,  Milford  and  Goshen  Street  Rail- 
way company  has  been  granted  a  franchise  to  con- 
nect with  the  Cincinnati  Traction  company  at  Mon- 
tauk,  in  Hamilton  County.  The  company  will  build 
from  that   point   to    Loveland. 

William  Christy  and  M.  J.  Mendelbaum  have  been 
in  Cincinnati  negotiating  with  the  Cincinnati  Trac- 
tion company  for  an  entrance  to  the  city  over  their 
lines.  The  result  of  the  negotiations  has  not  been 
given  out,  but  the  gentlemen  assert  that  Southern 
Ohio  Traction  cars  will  be  entering  the  city  to  Foun- 
tain   Square   within  30   days. 

The  Edwards  Railroad  Electric  Light  company- 
has  secured  a  site  in  Cumminsville,  near  Cincinnati, 
for  a  factory.  The  company  manufactures  electric 
headlights  for  locomotives.  ^     , 

The  Little  Miami  Traction  company  of  Xema. 
Ohio,  has  been  incorporated,  with  a  capital  stock  of 
$1 000,  to  build  a  line  from  Xenia  to  Springfield. 
W  H.  Marlatt,  Alonzo  M.  Snyder,  F.  A.  Henry, 
A.  A.  McCaslin  and  Harrison  B.  McGraw  are  the 
incorporators.  The  older  company  of  that  name 
gives  its  consent  to  use  the  name,  signed  by  John  P. 
Martin  and  Secretary  Fitszimmons.  It  is  stated 
that  the  line  between  Xenia  and  Springfield  will  be 
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built  first,  and  from  the  latter  place  to  Cincinnati 
later  on.  It  will  enter  Cincinnati  over  the  lines  of 
the  Cincinnati  Traction  company. 

The  Fort  Wayne,  Uayton  and  Cincinnati  Traction 
company  has  been  incorporated  in  South  Dakota,  to 
build  a  line  from  Fort  Wayne  to  Cincmnati,  and  the 
capital  stock  is  placed  at  $1,000,000.  Dayton,  Cin- 
cinnati, Fort  \Vayne  and  St.  Paul  capitalists  are 
interested  in  the  company. 

Thomas  N.  Fordycc  is  at  work  on  his  canal  equip- 
ment at  Cincinnati.  He  hopes  to  have  boats  on  that 
portion  of  the  canal  within  the  city  of  Cincinnati 
in  operation  within  a  few  weeks. 

The  officers  of  the  Buckeye  Lake  road  have  de- 
cided to  build  a  power  plant  at  Hebron.  Smaller 
plants  may  be  built  at  each  end  of  the  line;  that  is, 
at  Columbus  and  Newark.  Twenty  miles  of  the 
road  have  now  been  graded. 

The  employes  of  the  Cleveland,  Elyria  and  West- 
ern Electric  Railway  company  tendered  the  officers 
and  directors  a  banquet  at  Elyria  last  Saturday  even- 
ing. 

It  is  stated  that  the  Penhale-Davitt  syndicate  will 
build  an  electric  line  from  Youngstown  to  Cleveland. 
With  the  other  plans  the  syndicate  has  in  view,  this 
will  give  Cleveland  connection  with  Sharon  and 
Newcastle,   Pa. 

S.  R.  Smith  has  been  chosen  as  general  manager 
of  the  proposed  line  of  the  Cincinnati,  Columbus  and 
Southern    Traction    company. 

Dr.  Washington  Gladden  of  Columbus  took  for 
his  subject  for  his  sermon  last  Sunday  "Michael 
Faraday."  He  treated  the  life  of  the  noted  man 
in   a   very    exhaustive   manner. 

The  People's  Hard  Rubber  company  and  the  Dia- 
mond Rubber  company,  both  of  Akron,  will  manu- 
facture rubber  specialties  for  use  by  telephone  com- 
panies and  in  the  electrical  business  in  general,  in 
competition  with  the  trust. 

The  Ross  injunction  against  the  Columbus  Railway 
company  has  been  dissolved  by  Judge  Newby  and 
the  new  ordinance  has  gone  into  effect.  The  com- 
pany is  now  selling  seven  tickets  for  25  cents,  good 
for  transfers.  Owl  cars  are  being  run  over  several 
of  the  most  important  lines  in  the  city  also. 

The  case  of  the  city  of  Middletown  against  the 
Southern  Ohio  Traction  company  has  been  dismissed 
by  the  Circuit  Court.  This  is  another  case  in  which 
damages  were  sought  because  the  water  pipes  were 
injured   by   electrolysis. 

Stories  still  come  in  to  the  effect  that  the  Everett 
syndicate  will  consolidate  the  interurban  railways 
about  Detroit.  While  the  negotiations  are  not  com- 
plete, it  is  said  that  the  Rapid  railway  system,  the 
Detroit,  Rochester  and  Lake  Orion,  the  Ann  Arbor, 
Ypsilanti  and  Jackson,  and  the  Detroit  and  Pontiac 
have  already  agreed  to  satisfactory  terms.  The  De- 
troit and  Northwestern  may  be  purchased,  if  it  does 
not  see  fit  to  become  a  part  of  the  larger  company. 

From  Toledo  it  is  stated  that  the  Detroit  and  To- 
ledo shore  line  will  be  completed  at  once.  From 
Detroit  to  Monroe  it  will  be  double-tracked  and 
from  there  to  Toledo  a  single  track  will  be  used. 
Charles  Carrie  of  Cleveland  has  been  made  manager 
of  this  road.  It  will  pass  through  several  important 
towns  and  will  form  a  part  of  the  Lake  Shore  line 
from  Detroit  to  Buffalo.  The  Everetts  are  said  to 
have  secured  an  option  on  the  Toledo  and  Monroe 
line,  which  will  also  be  a  portion  of  the  large  sys- 
tem. O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  April  22. — The  attempt  to  organize 
a  union  among  the  employes  of  the  Indianapolis 
Electric  Railway  company  has  been  abandoned.  The 
sentiment  of  a  majority  of  the  men  was  against  the 
union.  President  McGowan  is  bitterly  opposed  to 
a  union  of  the  men  he  employs.  He  says  no  bene- 
fits grow  out  of  such  an  organization.  On  the  other 
hand,  it  creates  factional  differences  among  em- 
ployes, keeps  them  up  late  at  night,  interferes  with 
their  rest  and  interferes  with  their  efficiency. 

The  promoters  of  an  electric  line  between  Indianap- 
olis and  Frankfort,  as  a  part  of  the  proposed  sys- 
tem to  connect  Logansport  and  other  northern  cities 
and  thence  to  Chicago,  drove  over  the  route  during 
the  week.  Mr.  O.  P.  Ensley.  one  of  the  chief  pro- 
moters, said  they  received  much  encouragement,  and 
the  construction  of  the  line  would  be  begun  this 
summer. 

The  Indiana  electric  lines  are  cutting  into  the 
business  of  the  railroads  considerably.  The  Green- 
field line  carries  $500  worth  of  freight  a  week  in 
and  out  of  Indianapolis  and  local  ticket  sales  are 
very  heavy.  Before  the  Union  Traction  electric  line 
was  built  along  the  Michigan  division  of  the  Big 
Four  the  latter  company's  ticket  sales  amounted  to 
nearly  $5,000  a  month  at  Alexandria.  Npw  they 
do  not  amount  to  one-third  of  those  figures. 

After  a  year's  contest  in  the  courts,  the  City  Coun- 
cil of  Richmond  decided  recently  to  locate  the  power 
house  of  the  municipal  electric-light  plant,  to  cost 
$143,000,  in  the  river  bottom,  instead  of  the  city  park. 
The  contractor  refused  to  begin  work  unless  the 
site  be  changed,  fearing  the  appeal  novv  in  the  Su- 
preme Court  might  be  adverse  to  the  city. 

The  Union  Traction  company  has  secured  the 
right-of-way  for  its  extension  from  Marion  to  Con-. 
verse.  The  average  price  paid  was  $80  an  acre. 
One  farmer  refused  to  take  more  than  $60  an  acre, 
saying  that  was  all  the  land  was  worth. 

One  of  the  large  and  new  cars  belonging  to  the 
Indianapolis  Street  Railway  company  and  leased  to 
the  Union  Traction  company  was  wrecked  near  An- 


derson on  the  morning  of  the  iSth.  The  car  was 
runnnig  at  full  speed,  and  when  approaching  a  sharp 
curve  the  air  brake  refused  to  work.  The  car 
climbed  the  rails  and  ran  100  feet  on  to  the  Big  Four 
tracks  and  upset.  1  hree  passengers  and  the  motor- 
man  were  slightly  injurea. 

1  he  laboring  element  at  Wabash  is  much  wrought 
up  over  the  importation  of  Italian  laborers  on  the 
Vvabash  Kiver  iraclion  company's  line,  and  trouble 
has  narrowly  been  averted  several  times,  i'he  Ital- 
ians, it  is  said,  are  paid  $1.35  a  day,  while  home 
laborers  demand  $1.50  a  day. 

i  he  Kerhn  Bros,  of  i'oledo,  who  own  a  number  of 
natural-gas  plants  in  Indiana,  have  asked  the  coun- 
cil of  Montpelier  for  a  street-car  franchise.  The 
Kerlins  propose  to  construct  an  electric  line  from 
Montpelier  through  Dundee,  Blackford  County,  to 
Marion,  where  it  will  connect  with  the  systems  cen- 
tering at  that  point.  I  he  line  will  traverse  the  oil 
region  throughout  its  length,  and  promises  much  in 
freight  tratlic,  as  well  as  passengers.  Brazil  (ind.J 
capitalists  are  also  considering  a  project  to  build  a 
line  from  Montpelier  to  this  city. 

The  citizens  of  Bloomington  and  Martindale  held 
a  conference  at  the  latter  place  on  the  20th  inst.,  and 
it  is  said  the  prospect  of  the  electric  line  between  the 
two  cities  was  greatly  augmented. 

Work  on  the  new  $19,000  interurban  power  station 
has  been  begun  at   Fortville. 

The  city  engineer  of  Indianapolis  is  now  at  work 
on  specifications  for  a  new  public  electric-lighting 
contract,  and  it  is  expected  that  the  Board  of  Public 
Works  will  receive  bids  and  let  the  contract  within 
the  next  60  days.  The  present  contract  with  the  In- 
dianapolis Light  and  Power  company  does  not  ex- 
pire for  two  years,  but  the  board  is  anxious  to  let 
the  contract  in  time  for  the  successful  bidder  to 
build  a  new  plant,  if  necessary.  The  action  has 
created  considerable  curiosity,  and  charges  of  favor- 
itism are  made.  It  is  said  that  the  Home  Heating 
and  Lighting  company,  which  is  erecting  a  plant 
at  Alabama  and  Sixteenth  streets,  is  back  of  the 
early-letting  scheme. 

The  presence  of  J.  Levering  Jones  of  Philadelphia 
in  Indianapolis  last  week  and  the  rumor  that  he  had 
purchased  heavily  of  the  Union  Traction  company's 
stock  revived  the  rumor  that  the  owners  of  the 
Indianapolis  Street  Railway  company  intended  to 
secure  control  of  and  merge  the  interurban  lines  into 
the  local  line  and  charge  a  straight  five-cent  fare. 
Mr.   McGowan  denies  the  story. 

The  interurban  electric  lines  of  Indiana  are  be- 
ginning to  compete  with  the  railroads  in  bidding 
for  the  transportation  of  mails,  and  the  indications 
are  that  before  the  year  ends  all  the  lines  from 
Indianapolis  will  have  government  contracts.  The 
interurban  companies  are  confining  their  plans  to 
carrying  mail  between  local  points  and  are  getting 
the  contracts  by  bidding  at  a  much  smaller  figure 
than  the  railroads  have  been  charging.  F. 


PERSONAL. 


John  B.  O'Hara,  editor  and  manager  of  Mod- 
ern Machinery,  Chicago,  and  for  several  years 
managing  editor  of  the  Western  Electrician,  is  en- 
joying an   extended  rest  at  Atlantic  City,   N.  J. 

F.  E.  Drake,  late  director  of  machinery  and  elec- 
tricity for  the  United  States  commission  to  the 
Paris  E.xposition,  is  engaged  in  electrical  work  in 
Berlin  and  will  probably  not  return  to  the  United 
States  until  autumn. 

James  Knibbs,  superintendent  of  the  fire-alarm 
system  at  Troy,  N.  Y.,  died  at  his  home  there 
on  April  i6th.  Mr.  Knibbs  was  known  as  the  in- 
ventor of  the  "Knibbs  run-around,"  an  attach- 
ment to  steam  fire-engines. 

Edgar  W.  Collins,  who  has  been  manager  .,of  the 
Postal  Telegraph-cable  company  at  Cleveland,  Ohio, 
for  the  last  two  years,  has  been  promoted  to  the 
position  of  district  superintendent  of  the  same  in- 
terests, with  headquarters   at  Cincinnati. 

Caesar  Celso  Moreno,  a  native  of  Italy,  died  re- 
cently in  Washington  at  the  age  of  70.  In  1872  Mr. 
Moreno  organized  the  first  Pacific  cable  company 
and  obtained  a  charter  from  Congress.  He  spent 
some  time  on  the  project,  which  was,  however, 
eventually  abandoned. 

At  the  recent  meeting  of  the  Rochester  (N.  Y.) 
Gas  and  Electric  company  Mr.  George  A.  Redman, 
the  well-known  electrical  superintendent  of  the  com- 
pany, was  elected  a  director.  Mr.  Redman  has  a 
\vide  acquaintance  among  electrical  men  and  is  a 
familiar  figure  at  the  conventions  of  the  National 
Electric   Light   association. 

Richard  McCulloch  has  been  appointed  assistant 
general' manager  of  the  Chicago  City  Railway  com- 
pany, of  which  his  father,  Robert  McCulloch,  is 
general  manager.  The  younger  Mr.  McCulloch  re- 
signed his  position  as  engineer  of  the  National  Rail- 
way lines  of  St.  Louis  some  years  ago  to  engage 
in  electric-railway  work  in  Europe,  from  which  he 
has    just    returned. 

The  position  of  assistant  general  superintendent 
of  the  Postal  Telegraph-cable  company  at  Chicago 
recently  made  vacant  by  the  appointment  of  E.  J. 
Nally  to  be  general  superintendent,  has  been  filled 
by  the  appointment  of  Charles  M.  Baker,  formerly 
general  superintendent  of  construction  of  the  com- 
pany. Mr.  Baker  entered  the  telegraph  field  over 
30  years  ago  and  has  gradually  worked  his  way  up 


to  his  present  position.     He  will  take  up  the  duties 
of    his    new    position    on    May    1st. 

Herrmann  Schum,  managing  and  technical  director 
of  the  parent  Otto  Gas  Engine  company,  died  at 
Bonn,  Germany,  on  April  3d,  at  the  age  of  60.  Mr. 
Schum  became  interested  in  the  Otto  engine  in 
1876  and  was  one  of  the  corps  of  engineers  com- 
missioned by  Dr.  Otto  to  work  out  the  mechanical 
details  and  settle  the  standard  design  of  the  engine. 
He  assisted  in  the  organiation  of  Schleicher,  Schum 
&  Co.  of  Philadelphia  in  1877,  which  firm  later  be- 
came the  Otto  Gas  Engine  Works. 

Edwin  B.  Moore  of  Grand  Rapids,  Mich.,  has 
been  appointed  assistant  commissioner  of  patents  as 
the  successor  of  Walter  H.  Chamberlain  of  Chicago, 
whose  resignation  will  take  'effect  on  May  1st.  Mr. 
Moore  had  the  indorsement  of  Senators  McMillan 
and  Burrows.  Mr.  Moore  is  now  a  principal  exam- 
iner in  the  Patent  Office.  He  was  born  in  Maine, 
but  his  legal  residence  is  in  Kent  County,  Mich. 
He  has  passed  through  the  various  grades  in  the 
examining  corps  to  the  rank  of  principal  examiner. 

Victor  C.  Alderson,  acting  president  of  Armour 
Institute  of  Technology,  has  been  invited  by  the 
trustees  of  the  proposed  Carnegie  School  of  Tech- 
nology at  Pittsburg  to  confer  with  them  regard- 
ing the  plans  and  scope  of  the  new  institutio'i. 
Professor  Alderson's  successful  career  as  a  tech- 
nical educator  in  Chicago  makes  him  well  fitted  to 
render  valuable  assistance  to  the  sponsors  of  the 
new  enterprise,  and  he  has  already  made  one  visit 
to  Pittsburg  to  assist  in  the  preparation  of  pre- 
liminary  plans. 

Richard.  P.  Rothwell,  editor  and  general  manager 
of  the  Engineering  and  Mining  Journal  of  New 
Y'ork  and  a  mining  engineer  of  note,  died  at  his 
home  in  New  Y'ork  on  April  i8th,  at  the  age  of 
64  years.  He  had  studied  at  the  Imperial  School 
of  Mines  at  Paris,  France,  and  at  the  Mining  Acad- 
emy at  Freiberg,  Saxony.  Mr.  Rothwell  was  for 
nine  years  in  the  anthracite  region  of  Pennsylvania, 
holding  several  responsible  positions.  In  1873  he 
went  to  New  York  and  acquired  an  interest  in  the 
Engineering  and  Mining  Journal,  of  which  he  was 
editor  at  the  time  of  his  death. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  to  be  installed  at  Gloster, 
Miss. 

An  electric-light  plant  is  to  be  built,  at  Jackson, 
Tenn.,   at   a  cost  of  $12,000. 

Winchester,  Tenn.,  will  issue  $30,000  in  bonds,  for 
the  erection  of  an  electric-light  plant. 

The  lighting  plant  at  Hubbard,  Ohio,  was  des- 
troyed recently  by  fire.  The  loss  was  about  $7,500, 
and  the  town  will  probably  be  bonded  for  a  new 
plant. 

Bids  for  the  lighting  of  the  town  of  Suffolk,  Va., 
will  be  opened  on  May  14th  by  W.  N.  McAnge, 
chairman  of  the  lighting  committee.  The  require- 
ments are  50  incandescent  lights  and  30  arcs. 

Suit  has  been  brought  against  the  city  of  Colum- 
bus, Ohio,  by  one  of  the  taxpayers,  to  enjoin  the 
levying  of  an  assessment  for  the  building  of  a  mu- 
nicipal electric-light  plant  and  to  enjoin  the  collec- 
tion of  an  assessment  of  $68,000,  already  levied. 
The  plaintiff  claims  that  the  city  cannot  issue  bonds 
in  the  sum  of  $300,000  for  the  building  of  an  electric- 
light  plant,  for  the  reason  that  the  same  was  i)ot 
properly  presented  to  the  voters  of  Columbus  and 
not  properly  carried.  The  suit  is  thought  to  be  an 
attempt  to  prevent  municipal  control  of  the  city 
lighting.  

ELECTRIC  RAILWAYS. 

Extensive  additions  to  cost  about  $125,000  will 
be  made  to  the  power  house  of  the  Louisville  Rail- 
way company  at  Louisville,  Ky. 

A- press  dispatch  from  New  Haven,  Conn.,  an- 
nounces that  the  New  York  and  New  Haven  road 
will  soon  equip  the  Waterbury  division  of  the  New 
Haven  system,  which  is  the  old  Meriden,  Waterbury 
and  Cromwell  line,  with  electricity.  The  contracts 
will  provide  for  new  power  stations  and  all  other  • 
requirements  of  modern  electrical  traction.  The  ex- 
pense for  machinery  alone  will  be  $300,000. 

Mayor  Tom  L.  Johnson  of  Cleveland  has  ordered 
the  city  law  department  to  examine  closely  all  exist- 
ing street-railway  franchises,  and  it  has  been  dis- 
covered that  although  the  franchise  of  the  Little 
Consolidated  company,  according  to  the  original  ordi- 
nance, was  to  expire  January  I,  1910,  the  official  rec- 
ord in  the  city  clerk's  office  reads  January  26,  1900, 
and  this  Mayor  Johnson  holds  to  be  correct.  He 
declares  that  the  company,  of  which  Senator  Hanna 
is  president,  to  get  a  renewal  of  the  franchise,  must 
grant  three-cent  fares. 

Right-of-way  has  been  secured  and  franchises 
are  being  sought  for  the  Chicago,  St.  Joseph  and 
Southwestern  Michigan  Electric  railroad.  The  road 
will  run  from  Chicago  to  St.  Joseph,  and  will  pass 
through  the  towns  of-  Hammond,  Pullman,  Ken- 
sington, Michigan  City,  New  Buffalo,  Sawyer, 
Bridgeman,  Stevensville,  Lincoln,  Glen  Lord,  Hill- 
top, etc.  'The  backers  of  the  company  are  H.  T. 
Clark  and  J.  P.  Barthoff  of  Cleveland  and  others. 
The  road  will  cost  $2,000,000,  and  it  is  guaranteed 
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in  the  contract  tlmt  cars  will  run  every  15  minutes 
between  Cliicago  and  St.  Joseph. 

The  Toledo.  Bowling  Green  and  Southern  Trac- 
tion company  will  soon  have  its  lines  in  full  opera- 
tion. A  connecting  link  between  Mortimer  and 
Trombley.  Ohio,  is  now  building,  and  when  this  is 
completed  it  will  make  a  through  line  between  Find- 
lay  and  Toledo.  Arrangements  have  been  completed 
between  the  new  company  and  the  Toledo  and  Bowl- 
ing Green  line,  which  will  hereafter  be  operated  by 
the  former,  which  is  mostly  controlled  by  Cincinnati 
capitalists. 


AUTOMOBILES. 

It  is-announced  that  Emperor  William  will  offer  a 
prize  for  the  Berlin-Paris  automobile  race  on  June 
27th. 

Two  applicants  for  automobile  operators'  licenses 
recently  examined  in  Chicago  are  said  to  be  re- 
spectively the  oldest  and  youngest  ever  granted  li- 
censes in  the  city.  The  latter  is  William  D.  Warner, 
14  years  old,  and  the  former  is  Samuel  Harris,  64 
years  of  age,  president  of  the  firm  of  Samuel  Harris 
&  Co.,  machinists.  Both  were  pronounced  thor- 
oughly competent  in  every  particular  to  serve  as 
operators. 

The  State  Department  has  been  prevailed  upon 
by  those  who  believe  there  should  be  a  general  re- 
striction of  the  speed  of  motors  in  cities  to  procure 
from  the  American  consuls  abroad  reports,  showing 
the  rules  in  force  in  foreign  countries  that  have 
been  constrained  to  apply  rules.  When  these  re- 
ports are  received  it  is  believed  they  will  be  of  great 
assistance  in  helping  Congress  to  make  a  law  gov- 
erning steam  and  electric  road  motors,  where  reck- 
less use  of  them  endangers  life  and  limb. 

The  Indiana  Supreme  Court  on  April  i8th,  in 
reversing  a  judgment  for  damages  recovered  by 
Claude  Bennett  against  Edward  Bogue,  held  that  a 
city  or  town  has  no  power  by  ordinance  to  exclude 
from  its  streets  automobiles,  bicycles,  motocycles, 
traction  engines  and  other  vehicles  operated  by 
something  else  than  animal  power,  on  the  mere 
ground  that  steam  or  electricity  or  some  new  and 
unusual  motive  power  is  used  to  propel  them.  The 
fact  that  the  vehicles  interfere  with  drivers  of  ani- 
mals, and  that  injury  occurs  by  reason  of  fright 
to  these  animals,  makes  no  difference. 


PUBLICATIONS. 

A  retent  bulletin  of  the  Electric  Storage  Battery 
company  of  Philadelphia  is  devoted  to  the  applica- 
tion of  Chloride  accumulators  in  mills  and  fac- 
tories. \'iews  are  given  of  some  typical  battery 
installations. 

Queen  &  Co.  of  Philadelphia  have  issued  a  new 
edition  of  their  catalogue  describing  their  electrical 
instriunents  for  light  and  power  stations.  New  in- 
struments listed  are  the  Queen  I-V  meter,  a  port- 
able photometer   and  a   wall-pattern   galvanometer. 

George  W.  Lord  of  Philadelphia,  manufacturer 
and  exporter  of  water-purifj-ing  chemicals,  commonly 
known  as  Lord's  boiler  compounds,  is  distributing 
some  useful  pocket  maps  of  the  United  States,  Porto 
Rico  and  the  Philippine  Islands.  These  maps  should 
Drove  handy  and  useful  for  reference.  'I'hey  are 
eing  used  by  Mr.  Lord,  with  other  printed  matter, 
::5  a  mailing  series. 

Palmer  &  Olson  of  210  Center  street.  New  York 
city,  have  issued  an  attractive  folder  illustrating  and 
giving  the  "10  points  of  comfort"  of  their  dynamos 
and  motors.  This  firm  embodies  the  best  of  ma- 
terial and  skilled  labor  in  the  manufacture  of  its 
machine^>^  believing  it  is  cheaper  to  add  a  small  sum 
to  the  first  cost,  thereby  saving  in  a  comparatively 
short  time  perhaps  25  to  50  per  cent,  in  repairs, 
which  are  a  necessary  sequence  in  a  machine  built 
by  cheap   material  and  labor. 

Eugene  Munsell  &  Co.  of  New  York  city,  the 
extensive  importers  and  dealers  in  mica  and  manu- 
facturers of  micanite,  have  recently  issued  a  pub- 
lication, in  catalogue  form,  called  "Mica  Mining," 
which  contains  reproductions  of  a  unique  collection 
of  photographs,  illustrating  the  mines  from  v/hich 
the  firm  obtains  its  supplies  and  the  processes  of 
mining  and   preparing  mica  for  the   market.     Most 


of  the  illustrations  show  views  of  mines  with  the 
native  miners  in  India,  while  the  others  are  devoted 
to  mines  in  Canada  and  North  Carolina. 

The  Warren  transformer  is  described  and  illus- 
trated in  a  bulletin  issued  in  the  interest  of  the  light- 
ing department  ofthe Warren  Electric  Manufacturing 
company  of  Sandusky,  Ohio.  The  pamphlet  shows 
in  detail  the  construction  of  the  apparatus,  and  gives 
tabulated  data  of  design  and  performance,  besides 
giving  space  to  a  discussion  of  the  relation  between 
copper  and  iron  losses  and  their  bearing  upon  effi- 
ciency. These  transformers  may  be  run  dry  or  in 
oil,  and  the  tubes  through  which  the  leads  are  run 
are  sealed  into  the  case  with  sulphur,  to  keep  out 
moisture  and   prevent  the  oil   from   working  out. 


TRADE  NEWS. 


The  B.  &  H.  Storage  Battery  company  of  Chicago 
has  been  incorporated,  with  $2,500  capital,  to  manu- 
facture storage  batteries  and  electrical  supplies.  The 
incorporators  are  Fred  W.  Kraft,  W.  H.  Paddock 
and   L.   Miller.. 

Sargent  &  Lundy,  mechanical  and  electrical  engi- 
neers of  Chicago,  will  remove  about  May  ist  from 
their  present  location  in  the  Monadnock  building  to 
new  quarters  on  the  tenth  and  eleventh  floors  of  the 
Isabella   building,  46  East  Van   Buren   street. 

The  new  Monarch  Electric  and  Wire  company 
of  Chicago,  the  incorporation  of  which  was  noticed 
in  the  Western  Electrician  last  week,  will  tajce  over 
the  supply  business  of  Samuel  Mankowitz  and  will 
also  manufacture  insulated  wire.  The  address  of  the 
company    is    125-127    Clinton    street. 

The  property  of  the  Belden-Larwill  Electric  and 
Manufacturing  company  of  Fort  Wayne,  Ind.,  will 
be  sold  at  public  auction  on  April  27th  by  order 
of  the  District  Court  of  the  United  States.  The 
property  consists  of  two  pieces  of  real  estate  in 
Fort  Wayne,  machinery,  stock  and  material,  tools 
and  all  other  assets,  except  bills  receivable.  The 
machinery  consists  of  lathes,  drill  presses,  milling 
machines,  shapers,  pressers,  etc.  The  Citizens'  Trust 
company  is  the  receiver. 

The  American  Bridge  company  will  make  quite 
an  elaborate  building  exhibit  at  the  Pan-American 
Exposition,  furnishing  two  buildings,  each  about  60 
feet  in  width  and  150  feet  in  length.  One  of  the 
buildings  will  be  of  extremely  plain  construction, 
being  designed  for  use  as  a  manufacturing  plant. 
The  second,  however,  will  be  of  ornamental  design, 
such  as  would  naturally  be  used  for  freight  depots, 
street-car  barns  and  that  class  of  structures.  'The 
American  Bridge  company  will  also  make  an  exten- 
sive exhibit  of  parts  of  large  bridges. 

The  fire  which  visited  the  works  of  the  B.  F.  Stur- 
tevant  company  at  Jamaica  Plain,  Mass.,  on  Sunday, 
April  14th,  proved  to  be  far  less  disastrous  than  was 
first  reported.  Only  the  engine  and  electrical  de- 
partments v/ere  injured.  The  power  plant  was 
started  up  with  but  a  single  day's  delay,  incident 
to  renewing  belts  damaged  by  fire,  and  the  entire 
blower,  heater,  forge,  galvanized-iron  and  shipping 
departments,  with  the  foundry,  pattern  shop,  etc.. 
were  in  full  operation  on  that  day  and  the  shipments 
going  forward  as  -usual.  No  valuable  office  records 
were  lost,  the  most  serious  damage  occurring  in  the 
advertising  department,  where  a  large  amount  of 
printed  matter  was  destroyed.  Fortunately,  how- 
ever, an  entirely  new  general  catalogue  was  in  press 
at  the  time  and  copies  were  issued  on  the  16th,  in 
time  to  meet  all  demands  for  information.  New 
offices  were  established  on  Monday  morning  in  a 
nearby  building,  and  by  Monday  noon  the  business 
was  running  as  usual.  With  these  facilities  at  the 
company's  disposal,  there  is  no  likelihood  of  any 
delay  in  shipments,  except  such  as  may  occur  in 
the  electrical  and  engine  departments,  and  arrange- 
ments are  already  made  for  handling  this  work. 

The  American  School  of  Correspondence  of  Bos- 
ton, Mass.,  issues  sets  of  instruction  papers  and 
books,  covering  thoroughly  the  practical  details  of 
stationary,  electrical,  mechanical,  marine  and  loco- 
motive engineering.  These  courses  are  prepared  by 
trained  instructors  of  the  best  standing  and  are  well 
illustrated.  By  devoting  the  spare  minutes  of  each 
working  day  to  the  successive  lessons  of  such  a 
course   the   student   speedily  advances   until   he   has 


qualified  himself  for  the  diploma,  which  is  given 
upon  the  satisfactory  completion  of  the  work.  A 
system  of  direct,  personal  correspondence  between 
teacher  and  pupil  is  continued  throughout  the  course. 
Many  thousands  of  wage-earners  have  availed  them- 
selves of  the  opportunity  afforded  by  the  American 
School,  and  there  is  reason  to  believe  that  a  system 
that  follows  so  closely  the  needs  of  the  workingman 
will  have  a  still  more  rapid  development  in  the  fu- 
ture. The  American  School  of  Correspondence  now 
has  among  its  pupils  a  considerable  number  in  for- 
eign countries;  Great  Britain,  India,  Africa  and  New 
Zealand  are  largely  represented.  More  significant 
still  of  the  scope  and  standing  of  the  school  is  the 
fact  that  among  its  pupils  are  a  large  number  of 
graduates  of  the  foremost  colleges  in  the  United 
States,  who  are  taking  this  means  to  add  to  their 
college  training  such  lines  of  work  as  were  not 
covered  by  their  collegiate  work. 


BUSINESS. 


W.  B.  Cowles  &  Co.  of  Cleveland,  Ohio,  are  in- 
stalling two  75-horsepower  engines  made  by  the 
Ball  Engine  company  of  Erie,  Pa.,  in  the  new 
Power  building  in  that  city. 

The  Electric  Appliance  company  of  Chicago  had 
a  happy  day  last  week  when  it  received  orders  for 
immediate  shipment  for  350  Gutmann  wattmeters. 
The  company  considers  this  not  a  bad  day's  record 
for  one  item. 

W.  N.  Matthews  &  Bros,  of  St.  Louis  are  calling 
attention  to  the ,  Truitt  regulating  lamp  and  socket 
for  which  they  are  agents.  With  a  i6-candlepower 
Truitt  lamp  it  is  claimed  that  the  light  can  be  re- 
duced to  eight  candlepower  or  one  candlepower. 
These  lamps  can  be  furnished  in  any  voltage  from 
45   to   125  volts. 

The  American  Bridge  company  will  furnish  to 
J.  G.  White  &  Co.,  New  York,  the  structural  steel- 
work for  the  power  plant  for  the  Kalgoorlie  Electric 
Power  company,  Kalgoorlie,  Australia.  This  plant 
consists  of  an  engine  house  43  feet  by  159  feet,  with 
a  lean-to  17  feet  by  40  feet,  and  a  boiler  house  41 
feet  by  132  feet  in  size. 

The  American  Circular  Loom  company  has  leased 
its  premises  at  141  South  Clinton  street,  Chicago, 
to  the  Aaron  Electric  company,  and  is  now  located 
at  its  new  address  in  the  Electrical  building  at  the 
corner  of  West  Jackson  boulevard  and  Desplaines 
street,  where  Thomas  G.  Grier,  the  company's  west- 
ern manager,  is  in  charge. 

The  Central  Electric  company  of  Chicago  an- 
nounces that  it  is  compiling  a  new  fan-motor  cata- 
logue for  this  season,  in  which  it  has  listed  Falcon, 
Diehl.  General  Electric,  Tuerk,  Westinghouse,  Cen- 
tral, Empire  and  battery  fan  motors.  This  coinpany 
has  also  a  new  complimentary  order  book  which  it 
is  distributing  to  its  customers. 

The  Manhattan  Electrical  Supply  company  calls 
attention  to  the  fact  that  it  is  carrying  a  complete 
line  of  electrical  supplies,  in  both  its  Chicago  and 
New  York  establishments.  The  company's  Chi- 
cago address  is  186-188  Fifth  avenue.  The  company 
will  be  pleased  to  furnish  customers  with  a  copy 
of  its  new  catalogue,  w'hich  is  expected  to  be  off 
the  press  by  May  1st. 

In  government  work  the  Lundell  motors  and  gen- 
erators manufactured  by  the  Sprague  Electric  com- 
pany of  New  York  are  used  to  a  large  extent.  Re- 
cent orders  include  17  motors  of  various  sizes  for 
the  Norfolk  navy  yard,  three  35-horsepower  motors 
for  the  Mare  Island  navy  yard,  four  motors  for  th'e 
Boston  navy  yard,  and  five  motors,  one  generator 
and  a  two-kilowatt  ventilating  set  for  the  Brooklyn 
navy  yard.  In  addition  to  the  government  orders, 
the  Sprague  Electric  company  reports  the  following 
among  its  large  sales :  Steelton  Light  and  Power 
company,  one  125-kilowatt,  belted-type  generator; 
Columbia  University,  three  75-kilowatt,  engine-type 
generators;  C.  S.  Ashley,  one  125-kilowatt  gener- 
ator; Pittsburg  Reduction  company,  one  25-horse- 
power  motor  and  one  166-horsepower  motor;  Na- 
tional Meter  company,  one  37^-kilowatt.  engine- 
type  generator ;  Chase  Rolling  Mill  company,  one 
i2S-Tcilowatt,  belted-type  generator,  and  the  Evans- 
ville  Gas  and  Electric  company,  one  150-kilowatt 
generator. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


672.015.  Automat^f  Switch  for  Groups  of  Trans- 
formers. Alfred  Schlatter,  Budapest,  Austria- 
Hungary.    Application   filed   October   5,    1900. 

A  switch  magDet  has  two  coils  effective  in  the  same 
direction  for  exciting  the  magnet  core,  one  of  the  coils 
being  in  the  current  branch  of  a  large  transformer 
and  the  other  in  that  of  a  small  one.  Means  are  pro- 
vided for  increasing  the  drop  in  the  current  branch  of  the 
smaller  transformer. 

672.016.  Automatic  Apparatus  for  Measuring 
Liquids.  William  M.  S.  Sehvj-n,  Philadelphia, 
Pa.,  assignor  of  one-half  to  Charles  F.  Van 
Horn  and  John  I.  McDuftee,  Philadelphia,  Pa. 
Application  filed  February  24,  1896. 

A  weighing  tank  or  receptacle  has  valved  iolet  aod  out- 
let coDnections.  with  a  motor  for  coutrolling  the  valves. 
Means  responding  to  changes  in  the    hydrostatic  pressare 
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in  ccntradistinction  to  buojancy   of  the   contents    of  the 
tank  operate  the  valve  gear. 

672,017.  Electric  Tcfniter  for  Gas  Engines.  Luther 
J.  Sevison  and  Louis  D.  Cond.  Constantine, 
Mich.    Application  filed  June  29,  1900. 

A  condenser  and  a  circuit-breaker  comprise  the  sta- 
tionary part,  and  a  reciprocatory  member  moves  longi- 
tndinally  of  the  cyliuder  and  makes  a  sliding  contact 
doring  a  portion  of  its  stroke. 

672,027.  Coin-controlled  Indicating  Mechanism. 
George  W.  Adams,  Stoughton,  Mass.  Appli- 
cation filed  June  15,  1900. 

A  weighing  machine  includes  a  translucent  face,  dial, 
pointer,  electric  lamps,  and  a  weighing  mechanism  con- 
nected with  a  platform.  An  electric  circuit  connects  the 
lamps  and  a  source  of  current  with  normally  open  termi- 
nals which  are  arranged  to  intercept  a  coin  to  close   the 


circuit   and    thereby  render  visible   the  dial  and   pointer 
through  the  translucent  face. 

672,029.  Electric  Generator.  George  A.  Burwcll, 
Plattsburg.  N.  Y.  Application  filed  January  17. 
1 90 1. 

The  armature  shaft  consists  of  two  parts,  one  movable 
in  relation  to  the  other.  The  coupling  connecting  ihem 
comprises  two  coupling  heads  rigid'y  secured  to  the  parts, 
the  heads  being  movable  only  in  parallel  planes. 

672,032.  Arc-lamp  Carbon.  Herbert  A.  Couchman, 
Burton-on-Trent,  England.  Application  filed 
March  7,  1900. 

The  core  is  composed  of  a  refractory*  material  and  a 
fluxing  material  in  the  proportions  of  two  parts  of  refrac- 
tpry  material  to  one  of  fluxing  material. 
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6/2,04/.     Electrode.     Henry    E.    Waite,    New    York, 
N.  V.     Ajiplication   filed   February  16,    1901. 

The  subject  of  this  pateot  is  a  tberape-.iic  ele^iroim  for 
the  application  of  static  electricity  consisting  of  an  elec- 
tro-cooduciive  body  with  a  tubular  portion  having  a 
capillary  opening  at  its  point. 

672.048.     Static     ^lachine.     Henry     E.    Waite,    New 
York,  N.  Y.     Application  filed  March  8,  1901. 

Upon  the  revolving  shaft  of  an  influence  macbioe  carry- 
ing plates  separated  by  insulating  collars  is  an  additional 
collar  for  clamping  tbe  plates  togetber,  and  a  coiled  spring 
between  the  collar  and  the  insulating  collars. 


NO.    672.067, 

672,054.  Electric  Crucible  Furnace.  ,  Guillaume  de 
Chalmot,  Holcombs  Rock,  Va..  assignor  to  the 
Willson  Aluminum  company.  New  York,  N.  Y. 
Application  filed  September  5,  1S99. 

A  shell  forms  a  chamber  within  tbe  furnace,  and  a  cru- 
cible is  suspended  within  the  chamber,  tbe  latter  being 
materially  larger  than  tbe  crucible  to  form  a  heat-insulat- 
ing space  around  it.  A  carbon  support  for  tbe  crucible 
makes  circuit  connection  therewith,  the  support  being 
connected  to  one  terminal  of  ttie  circuit,  and  a  carbon 
electrode  makes  contact  with  the  lower  part  of  the  cru- 
cible and  connects  with  the  other  terminal  of  the  circuit 
and  is  movable  so  that  it  may  be  fed  toward  the  crucible 
as  it  is  consumed. 

672.064.  Telephone  Metering  System.  Newman  H. 
Holland.  Brooklinc.  Mass.,  assignor  to  the  Auto- 
matic Telephone  Meter  company  of  New  Jersey. 
Application   filed   November  27,    1899. 

A  timing  mechanism  is  set  in  operation  by  a  signal-send- 
ing device,  and  continues  in  operation  a  predetermined 
length  of  time  after  the  initial  impulse.  A  meter-con- 
trolling device  is  operated  jointly  by  the  timing  device  and 
tbe  device  which  places  tbe  telephone  instrument  in  con- 
dition for  use, 

672,067.  Electric  Furnace.  Francis  J.  Patten,  New 
York.   N.   Y.     Application  filed  June  16,   1900. 

Two  or  more  sector-shaped  furnace  hearths  are  revolubie 
about  a  common  center  in  a  horizontal  plane,  and  two  or 
more  revolubie  arms  or  carbon  carriers  abpve  tbe  hearths 
support  two  or  more  sets  of  carbons  over  each  hearth,  with 
means  for  deflecting  the  arcs  downward  from  the  ends  of 
the  carbons  toward  the  furnace  floors.     (See  cut.) 

672,074.  Apparatus  for  Electrical  Laundrying. 
George  D.  Burton.  Boston,  Mass.  Application 
filed  June   27,    i8g8. 

The  articles  to  be  treated  are  immersed  in  a  tank  contain- 
ing a  saponaceous  solution.  Electric  conductors  extend  into 
and  through  the  solution,  with  adjustable  guards  for  the  con- 
ductors. Perforated  conductors  are  disposed  near  the 
bottom  of  tbe  tank  and  perforated  guards  supported  above 
the  conductors.     ^See  cut.) 

672.122.  Appliance  for  Telephone  Switchboards. 
William  V/.  Dc:in,  Chicago,  111.,  assignor  to  the 
Western  Electric  company,  Chicago,  111.  Ap- 
plication  filed   December  8,    1899. 

A  call  bell  is  included  in  a  grounded  branch  from  a  limb 
of  the  line  at  a  sub-station.  A  switch  connects  telephone 
apparatus  at  the  sub-station  in  a  bridge  of  the  line.  A  key 
at  tbe  central  office  connects  a  grounded  source  of  ringing 
current  with  the  limb  of  the  telephone  line  with  which  the 
signal  bell  at  the  sub-station  is  connected,  the  other  limb  of 
the  line  being  grounded  at  the  central  office,  whereby  ring- 
ing current  may  return  to  ground  at  the  central  office  when 
the  subscriber  operates  his  switch  to  close  the  bridge  of 
the  line  through  his  telephone  apparatus.  Means  are  pro- 
vided for  locking  the  key  to  maintain  the  ringing  current  on 
the  line,  and  also  means  controlled  by  the  flow  of  current  in 
the  return  path  to  ground  at  the  central  office  for  releasing 
the  key. 


NO.   67^,074. 

672,168,  Telegraph  Sounder.  William  A.  Hudson, 
Washington,  D.  C,  assignor  to  James  Edgar 
Smith,  Washington,  D.  C.  Application  filed  De- 
cember 29,   1900. 

An  auxiliary  spring  is  attached  to  the  longer  arm  of  the 
armature  lever  for  imparting  an  initial  impulsion  to  it  when 
the  electromagnets  are  de-energized. 

672,191.  Voltaic  Cell.  Washington  H.  Lawrence, 
Cleveland.  Ohio,  assignor  to  the  National  Car- 
bon company,  Cleveland,  Ohio.  Application 
filed  October  9,   1897. 

A  porous  carbon  cup  has  at  its  upper  end  an  integral  an- 
nular flange  and  an  externally  fluted  cylindrical  body  ex- 
tending therefrom,  this  body  having  an  integral  bottom  and 
sevpral  longitudinal  slits  extending  from  near  the  bottom 
to  the  extreme  lower  edge,  through  the  cylinder,  between 
;he  flutings  and  parallel  therewith. 
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672,195.  Automatic  Current  Interrupter.  Harry 
Shoemaker,  Philadelphia.  Pa.,  assignor  of  one- 
half  to  Gustavc  P.  Gchring.  Philadelphia,  Pa. 
.application  filed   November  28,  1900. 

An  alined  conductor  shaft  or  rod  is  driven  by  the  rotating 
shaft  of  a  prime  motor  and  has  an  end  movement  in  addi- 
tion to  its  rotary  movement.  A  conductor  rod  is  insulated 
and  alined  in  the  path  of  the  conductor  shaft.      (See    cut.) 

672.219.  Electric  Battery.  Arthur  L.  Stevens,  New 
York,   N.   Y.     Application  filed   May  28,   1900. 

A  battery  cell  or  vessel  adapted  to  receive  battery  plates 
is  formed  in  one  downwardly  tapering  piece  having  in- 
tegral lateral  ribs  or  projections  adapted  by  direct  contact 
with  similarly  ribbed  cells  and  the  battery  box  to  prevent 
horizontal  movement  of  all  the  cells  of  a  battery.  The  cell 
also  has  means  co-operating  with  a  transverse  key  for 
mutually  interlocking  adjacent  battery  cells  against  inde- 
pendent vertical  movement. 

672.229.  Apparatus  for  the  Purification  of  Water 
or  Other  Hj'gienic  Purposes.  Jean  M.  A.  La- 
comme,  Brooklyn,  N,  Y.,  assignor  of  one-half 
to  Walter  Lauder,  Brooklyn,  N.  Y.  Application 
filed  July   13,    1900. 

Electric  conductors  are  arranged  in  a  portable  holder  in 
position  to  act  as  electrodes,  together  with  means  to  con- 
vey an  induced  current  to  the  conductors.  An  electric 
lamp  and  a  sparking  device  are  also  carried  by  the  holder. 

672.230.  Apparatus  for  the  Purification  of  Water. 
Jean  M.  A.  Lacomme,  Brooklyn,  N.  Y.,  assignor 
of  one-half  to  Walter  Lauder.  Brooklyn,  N.  Y. 
Application  filed  October  24,  igoo. 

A  rotating  wheel  has  conducting  rods  projecting  from  its 
rim  and  spokes,  the  rods  being  electrically  connected  with 
each  other  and  with  a  suitable  source  of  electricity.  An 
opposing  stationary  ring  is  also  formed  with  projecting 
conducting  rods  connected  with  each  other  and  to  the 
source  of  electricity  whereby  the  circuit  through  the  rods 
will  be  completed  through  the  water  between  them. 

672.231.  Device  for  the  Purification  of  Water.  Jean 
M.  A.  Lacomme,  Brooklyn,  N.  Y.,  assignor  of 
one-half  to  Walter  Lauder,  Brooklyn,  N.  Y. 
Application  filed  December  7,  1900. 

A  section  of  water  main  is  made  up  of  two  or  more  pairs 
of  electrodes,  each  electrode  being  insulated  from  the 
others.  Induction  coils  are  electrically  connected  with  the 
electrodes  and  with  separate  sources  of  electricity,  each 
pair  of  electrodes  being  electrically  connected  to  one  of  the 
induction  coils  whereby  cross  currents  of  electricity  will  be 
completed  through  the  water  in  the  main. 


NO.    (372,195. 

672,232.  Construction  of  Armatures  and  Inductors 
for  Dynamo-electric  Machines  or  Motors.  Oskar 
Lasche,  Berlin,  Germany,  Application  filed  Feb- 
ruary 4,  1901. 

The  subject  of  this  patent  is  a  construction  in  which 
armatures  .and  inductor  rings  are  made  up  in  sections 
coupled  together  by  means  of  tension  devices. 

672,236.  Electrical  Resistance  with  Small  Heating 
Capacity.  Karl  Ochs,  Berlin,  Germany,  assignor 
to  the  Allgemeine  Elektricitaets  Gesellschaft, 
Berlin.  Germany.  Application  filed  September 
16,   1899. 

A  coil  of  wire  is  adapted  to  be  brought  to  a  temperature 
approaching  white  heat  by  electric  energy,  and  a  heat-con- 
ducting insulating  body  of  tubular  form  envelopes  the 
coils  of  the  conductor  and  is  of  such  small  mass  as  to  be 
adapted  to  expand  and  contract  unde:  (he  heat  generated, 
in  harmony  with  the  conductor. 

672,243.  Electrical  Card-punching  Apparatus  for  the 
Production  of  Jacquard  Cards.  Jan  Szczcpanik, 
Vienna,  Austria-Hungary.  Application  filed  Feb- 
ruary  16,    1899. 

Contact  levers  bifurcated  at  th  eir  free  end  are  loosely 
mounted  upon  a  rod.  Angular  insulators,  one  between 
each  two  levers,  have  one  of  their  arms  loosely  mounted 
on  the  rod,  and  rods  pass  respectively  through  the  other 
arm  and  through  the  apices  of  the  angles  of  the  insulators, 
one  of  the  rods  lying  in  the  bifurcation  of  tbe  levers. 

672,266.  Electric  Fire-alarm  System.  Fulton  Gard- 
ner, Chicago,  III.     Application  filed  July  28,  1900. 

A  coil  of  wire  is  contained  in  the  piping  of  a  fire-extin- 
guishing system  connected  with  one  side  of  a  signal  circuit 
and  normally  insulated  from  tbe  opposite  side  and  adapted 
when  heated  to  close  the  signal  circuit. 

672,268.  Electric  Chain-link  Welding  Machine,  Eu- 
gene F.  Giraud,  Doulaincourt,  France.  Apph- 
cation  filed  February  12,  1900. 

A  carrier  cylinder  is  provided  over  which  tbe  chain  to 
be  welded  is  passed.  Electrodes  are  arranged  to  be  mov- 
able to  and  from  the  link  in  position  to  be  welded,  tbe 
cylinder  holding  the  chain  so  that  the  electrodes  will  when 
advanced  rest  on  opposite  sides  of  tbe  joint.  The  elec- 
trodes are  insulated  from  each  other  and  adapted  to  be 
connected  to  the  opposite  sides  of  a  circuit.  Matrices 
movable  against  the  welded  link  from  opposite  sides  re- 
move the  bur  caused  by  welding. 

672.300.  .Process  of  Locating  Metallic  Minerals. 
Fred  H.  Brown,  Los  Angeles,  Cal.  Application 
filed  September  19,   1900. 

This  patent  covers  a  process  of  locating  metallic  or 
other  conducting  substances  in  the  earth,  which  consists 
in  successively  causing  direct  extra  electrical  impulses  to 
traverse  successive  different  definite  lengths  of  earth 
forming  part  of  a  circuit  superimposed  upon  an  electric- 
ally energized  closed  circuit,  measuring  the  resistance 
thereof,  then  repeating  the  measurements,  and  finally 
comparing  the  resistances. 


April  27,  1901 

672,319.  Insulator  for  Conduit  Electric  Railways. 
John  M.  Eadie.  Alexander  Stevens  and  Romeo 
P.  Tomassek.  New  York,  N.  Y.  Application 
filed  August  2,   1900. 

A  line  conductor  extends  along  a  conduit,  and  a  hanger 
is  adapted  at  one  end  to  carry  the  line  conductor.  Insu- 
lating material  is  arranged  to  envelop  and  hold  the  oppo- 
site end  of  the  hanger,  and  a  bed  block  forms  a  support 
for  the  insulating  material.  A  detachable  overhanging 
cover  or  roof  is  placed  over  the  insulating  material,  with 
means  for  securing  the  cover  and  holding  the  assembled 
parts  io  adjustment,  free  and  clear  of  tbe  walls  of  the  con- 
duit.   (See  cut.) 


NO.  672,319. 

672,327.  Switch  for  Telephone  Exchanges.  Frank 
A.,  Lundquist,  Chicago,  III.,  assignor  to  M.  E. 
Richardson,  trustee.  Sterling,  Kan.  Application 
filed  January  22,    1900. 

A  pointer  and  a  propelling  mechanism  therefor  are  pro- 
vided with  means  for  disengaging  the  one  from  1  he  other. 
A  device  holds  the  pointer  in  its  disengaged  position,  and 
a  spring  returns  it  to  its  normal  position  when  so  disen- 
gaged. Means  are  operated  by  the  propelling  mechanisoj 
for  re-engaging  the  pointer  with  its  propelling  mechanism. 

672.335.  Trolley-pole  Attachment.  Willard  P.  Smith, 
Brooklyn,  hi.  Y.  Application  filed  February  20, 
1901. 

Guards  are  arranged  at  opposite  sides  of  the  trolley, 
each  guard  consisting  of  a  single  length  of  metal  having  a 
portion  for  extending  upward  along  the  trolley  pole  and 
mounted  to  swing  on  the  trolley  bolt.  A  brace  connection 
is  made  between  the  outer  end  of  a  horizontal  portion 
and  the  lower  end  of  the  first-named  portion,  and  a  roller 
is  mounted  on  the  horizontal  portion. 

672.338.  Temperature-regulating  Apparatus.  John 
V.  Stout,  Easton,  Pa.  Application  filed  August 
17,   1896. 

A  liquid  column  is  arranged  to  exert  its  pressure  upon  a 
fluid-pressure  motor  to  move  the  main  valve  in  one  direc- 
tion. A  second  liquid  column  exerts  its  pressure  to  move 
the  valve  in  the  opposite  direction.  An  auxiliary  valve  is 
adapted  to  vary  the  pressure  in  one  of  the  columns  when 
desired,  the  second  liquid  column  serving  to  maintain  a 
continuous  pressure  on  one  side  of  the  motor  and  thereby 
prevent  injury  to  the  motor  by  Ibe  pressure  on  its  opposite 
side. 

672,368.  Junction  Box.  George  L.  Holshuh,  Brook- 
lyn,   N.   Y.     Application  filed  January  23,   igoi. 

A  junction  box  for  electric  wiring  has  an  opening  in  its 
lower  wall  and  a  tube  extended  downward  from  the  upper 
wall  of  the  box  and  adapted  to  surround  a  pipe.  An  of^et 
forms  a  chamber  at  one  side  of  the  tube,  and  a  dog  is 
mounted  to  slide  in  the  offset.  A  screw  passes  through  the 
lower  wall  of  the  offset  and  engages  with  the  dog  to  force 
it  against  the  pipe. 

672,387.  Electrical  Connector.  Thomas  J.  McTighe, 
New  York,  N.  Y.  Application  filed  February 
6,    1901. 

A  number  of  strands  of  wire  have  their  adjacent  ends 
welded  into  a  homogeneous  mass  constituting  a  terminal. 

f^72,388.  Holder  for  Telephone  Receivers.  Cebert 
H.  Newhall,  Philadelphia,  Pa.  Application  filed 
January   14,    1901. 

Ad  arm  is  provided  at  one  end  with  a  clip  for  attachment 
to  a  telephonic  transmitter,  and  at  the  other  with  a  socket. 
A  clip  adapted  to  be  connected  with  a  telephonic  receiver 
is  provided  with  a  plug  which  is  adapted  to  be  removably 
seated  in  tbe  socket,  the  plug  and  the  bore  of  the  socket 
being  of  angular  form. 


NO    672  419.  ■        I 

672.406.     Combined    Desk    Telephone     and     Switch 
Stand    for     Interconnecting    Telephone     Lines. 
Hermann    Herbstritt,    San    Francisco,    Cal.,    as- 
signor  to   the  Automatic  Interconnecting  Tele-       I 
phone  company,  San  Francisco,  Cal.  Application      ', 
filed  February  12,  1900.     Renewed  September  17,     n 

1900.  ^1 

The  switch  stand  and  telephone  support  comprise  a  J 
slotted  hollow  pillar  and  a  hollo^*  base,  a  removable  pil-  ^\ 
lar  block,  stationary  switch  points  thereon,  and  a  slidable  ^ 
switch  piece  carrying  a  contact  spring.  Means  are  provided  P; 
for  moving  the  switch  piece  from  tbe  outside  of  the  pil-  j 
lar,  for  locking  the  switch  piece,  and  for  releasing  and  re- 
turning it  to  position.  The  base  block  has  binding  posts  1  i 
mounted  thereon,  and  wires  individually  connect  the  sta-  ■  / 
tionary  contacts  with  the  binding  posts.  ] 

672,419.     Means     for     Controlling    Electric    Motors. 
Frederic    A.    Johnson,    Binghamton,    N.    Y.,   as-      \ 
signor    to    the    Stow    Manufacturing    company, 
Binghamton,  N.  Y.  Application  filed  January  IS,       ; 

1901.  i 
As  a  means  of  varying   Ihe   reluctance   of  the  magnetic         , 

circuit  in  an  electric  motor  tbe  field-magnet  poles  are  pro- 
vided with  cylindrical  cavities  arranged  substantially  par-         j 
allel  to  the  armature  shaft,  with  core  pieces  fitting  the  cav' 
ities  and  means  for    adjusting  the  core  pieces  in  the  cavi' 
ties.     (See  cut.) 
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Electric    Power    in    Cudahy     Packing- 
house Plant  at   Kansas  City. 

The  packing  liouse  of  the  Cudahy  Packing  com- 
pany at  Kansas  City,  Mo.,  is  the  newest  as  well  as 
one  of  the  tnost  modern  and  complete  of  the  pack- 
ing houses  in  the  country.  No  pains  have  been 
spared  to  make  this  plant  strictly  up-to-date  in  all 
respects,  the  buildings  being  designed  particularly 
for  electric  transmission  of  power  throughout.  The 
entire  plant  consists  of  22  brick  buildings  and  oc- 
cupies an  area  of  about  10  acres.  In  all  there  is 
about  1,500,000  square  feet  of  floor  surface.  Elec- 
tricity is  employed  for  light  and  power.  The  power 
house  is  centrally  located  with  respect  to  the  other 
buildings,  and  the  system  of  transmission  em- 
ployed is  direct  current  at  230  volts  for  both  power 
and  lighting.     This  system  was  decided  upon  after 


motor  in  the  plant  is  located  in  this  department.  It 
is  of  75-horsepower  capacity  and  operates  three 
Anderson  blood  driers  and  pickers  and  a  bone  mill. 
On  the  cutting  floor  a  beef  conveyor  is  driven  by 
a  five-horsepower  motor,  a  "back-fat"  machine,  a 
grindstone  and  rotary  tables  by  a  three-horsepower 
motor,  and  four  band  saws  by  two  five-horsepower 
motors.  Two  hog  conveyors  in  the  hog-chill  rooms  are 
operated  by  a  three-horsepower  and  a  five-horsepower 
motor,  respectively.  In  the  lard  refinery  a  is-horse- 
power  motor  (Fig.  i)  drives  a  set  of  lard  rolls  and 
an  agitator  and  a  three-horsepower  one  drives  a  lard 
agitator  alone.  Of  the  machinery  in  the  sausage 
department  five  hashers,  a  spice  mill  and  three 
mixers  are  driven  by  a  35-horsepower  motor,  a 
capping  machine  by  a  five-horsepower  motor,  four 
elevators  by  a  35-horsepower  motor  a^d  a   sewing 


60-inch  ventilating  fan,  a  15-horsepower  inverted 
motor  (Fig.  2)  operates  two  elevators,  a  15-horse- 
power machine  drives  capping  machines  and  can 
conveyors,  while  a  35-horsepower  motor  operates 
five  vacuum  pumps,  a  washing  machine,  three  cook- 
ing machines  and  a  cooling  machine. 

In  a  separate  boiler  house,  which  is  used  exclu- 
sively to  furnish  steam  for  the  cooking  and  packing 
processes,  is  located  a  lo-horsepower  motor  driv- 
ing a  60-inch  ventilating  blower.  In  the  chill  rooms 
two  60-inch  exhaust  fans  used  to  exhaust  the  ani- 
nial  heat  from  the  rooms  are  driven  by  a  25-horse- 
power  motor.  All  the  motors  were  built  by  the 
Crocker-Wheeler  company  and  are  provided  with 
starting  coils  of  the  same  company's  manufacture. 

There  are  about  3,000  incandescent  lamps  and  15 
enclosed-arc  lamps,  all   of  230  volts,  used  to  fight 


Fig.  I. 

Fig.  3- 


15-horsepower  Motor  Operating  Lard  Rolls.  ^ ^^^^^^^m      Fig.  2. 

50-horsepower  Motor  Belled  to  Pump  in  Engioe  Room.  •*■  '        '  Fig.  4, 
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15-horsepower  Inverted  Motor  Operating  Elevators  in  Canning  Department. 
Group  of  Motors  Driving  Brine  Pumps. 


several  years'  trial  of  both  alternating  and  direct- 
current  systems  at  two  other  plants  of  this  company 
in  South  Omaha  and  Sioux  City. 

There  are  about  40  motors  scattered  throughout 
the  plant,  aggregating  about  700  horsepower.  The 
motors  range  in  size  from  one-fourth  horsepower 
to  75  horsepower  and  are  employed  for  a  great  va- 
riety of  uses,  everything  requiring  power  in  the 
entire  packing  plant  being  electrically  driven. 

In  the  oleo  department,  or  what  is  known  as  Sec- 
tion I  of  the  packing  house,  a  three-horsepower 
motor  is  used  to  drive  three  oleo  presses,  w-hile  a 
35-horsepo\ver  machine  drives  six  tallow-cooking 
vessels,  six  iard-cooking  vessels  and  three  fat 
hashers.  The  killing  house  has  some  large  motors 
for  driving  the  machinery-'  used  in  handling  beef 
cattle  and  hogs.  A  20-horsepower  motor  drives  the 
friction  hoists  and  cattle  beds  and  a  15-horsepower 
machine  runs  two  elevators,  two  cripple  hoists  and 
one  hide  hoist.  The  "Ferris  wheel"  used  in  hog 
slaughtering  and  the  traveling  table  of  the  hog 
scraper  are  driven  by  a  15-horsepower  motor,  a 
hog-hair  machine  by  one  of  50  horsepower  and  a  hog 
conveyor  by  a  three-horsepower  motor,    The  largest 


machine  by  a  one-fourth-horsepower  motor.  In  the 
ice  plant  a  15-horsepower  machine  drives  an  ice 
crusher  and  one  elevator. 

In  the  main  boiler  room  the  coal  crusher  is  op- 
erated by  a  25-horsepower  motor,  while  the  two 
conveyors  are  handled  by  two  15-horsepower  mo- 
tors. Fig.  3  shows  a  so-horsepower  motor  belted 
to  a  power  pump  for  general  water  supply.  This 
is  located  in  the  engine  room,  as  well  as  the  two 
35-horsepower  motors  and  one  25-horsepower  motor 
shown  in  Fig.  4.  which  operate  brine  pumps.  The 
extra  motor  shown  in  this  picture  was  only  tem- 
porarily installed.  The  machine  shop  has  a  10- 
horsepower  motor  which  drives  the  machine  tools, 
etc.,  used  in  the  company's  repair  work. 

In  Section  12  of  the  packing-house  plant  the  glue 
house  contains  a  three-horsepower  motor  for  driv- 
ing a  glue  slicer  and  a  50-horsepower  motor  con- 
nected to  three  60-inch  fans  for  an  air  blast  used  in 
drying  glue.  The  box  factory  has  a  lo-horsepower 
motor  driving  circular  saws  and  nailing,  grooving 
and  sand-papering  machines.  In  the  canning  house 
a  great  variet}'  of  work  is  performed  by  the  aid  of 
four    motors.     A   25-horsepower    machine    drives    a 


the  buildings  and  grounds.  Four  feeder  circuits 
for  power  and  one  for  the  lighting  load  are  taken 
from  the  left-hand  panel  of  the  switchboard,  shown 
in  Fig.  7,  on  page  298.  The  other  two  panels  are 
generator  panels.  The  board  is  made  of  marbleized 
slate  and  is  equipped  with  Weston  instruments  and 
J-T-E  circuit-breakers. 

Owing  to  the  extreme  dampness  in  and  about  the 
buildings  of  packing  houses,  it  was  found  necessary 
to  take  the  greatest  precautions  to  prevent  leaks  in 
the  wiring.  All  the  inside  as  well  as  the  outside 
wiring  is  supported  on  double-petticoat  glass  or 
porcelain  insulators  mounted  on  special  iron  hang- 
ers. All  the  cut-out  cabinets  are  specially  built  to 
withstand  moisture  and  great  care  was  taken  in  the 
insulation.  Each  motor  is  furnished  with  a  specially 
made  fuse  block,  by  means  of  which  instruments 
may  be  connected  by  the  simple  removal  of  a  plug. 
Frequent  tests  are  made  on  each  motor  with  a 
recording  ammeter,  and  any  trouble  in  machinery 
or  shafting  is  thereby  detected  and  eliminated. 

In  Fig.  5  is  shown  a  view  of  the  main  boiler  room, 
which  is  137  feet  long  by  33  feet  wide  and  34  feet 
high,  and  contains  14  boilers  arranged  in  two  bat- 
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teries  of  seven  boilers  each.  The  boilers  are  of 
the  fire  tubular  type  and  were  built  by  the  Murray 
Iron  Works,  Burlington,  Iowa.  They  are  iS  feet 
long  by  72  inches  in  diatneter  and  are  rated  at  150 
horsepower  each.  The  steam  pressure  used  is  130 
pounds  per  square  inch.  Two  self-supporting  lined 
steel  stacks  125  feet  high  and  six  feet  six  inches  in- 
side diameter  receive  the  products  of  combustion 
through  steel  flues  lined  with  fire  brick.  The  two 
stacks  are  placed  one  at  each  end  of  the  boiler 
room  and  each  is  connected  with  one  battery  of 
boilers.  Natural  draft  is  used.  Along  the  east 
wall  of  the  boiler  room  and  opposite  the  boilers 
there  are  installed  six  coal  bunkers  of  20  tons'  ca- 
pacity each,  from  which  the  coal  is  delivered  in 
front  of  the  boilers  through  lo-inch  spouts  after 
being  automatically  weighed.    The  coal  is  delivered 


Opening    of   the    Pan-American    Expo- 
sition. 

Buffalo,  May  i. — This,  the  day  set  for  formally 
opening  the  gates  of  the  Pan-American  Exposition, 
finds  the  exposition  work,  generally  speaking,  far 
in  advance  of  any  similar  event  on  the  opening  hour. 
One  of  the  main  features  of  the  exposition  is  to  be 
its  electrical  illumination,  and  this,  despite  its  extent, 
is  ready  to  please  the  people.  Some  of  the  com- 
binations of  water  and  light  effects  are  not  yet 
ready,  but  will  be  within  a  few  days.  This  is  es- 
pecially true  of  the  basin  neighborhood. 

In  the  Electricity  building  to-day  there  is  consid- 
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Fig.  5.    Boiler  Room. 
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from  the  cars  outside  the  building  to  a  crusher 
operated  by  a  25-horsepower  motor,  and  thence  is 
carried  by  means  of  a  conveyor  to  the  bunkers.  An- 
other conveyor  is  used  to  remove  the  ashes  from 
the  ash  pits  to  the  cars. 

The  boiler  feed  pumps  are  two  in  number  and 
are  of  the  Blake  outside-packed-plunger,  solid-cylin- 
der type.  The  size  of  each  is  16  by  9  by  18  inches. 
The  steam  and  water  piping  is  of  the  single  system. 
The  feed  water  is  pumped  into  the  boilers  through 
a  heater  from  an  artificial  reservoir  located  near  by. 
A  12-inch  steel  steam  header  runs  along  the  wall 
back  of  the  boilers,  steam  being  delivered  from  the 
boilers  through  a  six-inch  steam  pipe.  A  six-inch 
steam  pipe  also  runs  from  the  header  to  each  engine 
in  the  power  plant.  Each  engine  is  equipped  with  a 
Sweet  separator,  which  drains  into  a  Crane  trap. 
The  exhaust  passes  through  a  feed-water  heater  and 
thence  through  a  lo-inch  standpipe  into  the  open 
air. 

The  engine  room,  a  partial  view  of  which  is 
given  in  Fig.  6.  is  100  by  125  feet  in  size  and  42 
feet  high,  and  contains  all  of  the  ice  machinery  and 
compressors,  as  well  as  the  electric  machinery. 
There  are  three  Vilter  horizontal  200-ton  ice  ma- 
chines (two  compound  and  one  simple  Corliss  en- 
gine), one  Keystone  vertical  75-ton  ice  machine  and 
one  16  by  36-inch  Keystone  vertical  air  compressor. 
The  electric  generators  are  of  the  Crocker-Wheeler 
engine  type  and  are  two  in  number,  one  of  3.S0 
kilowatts'  and  the  other  of  200  kilowatts'  capacity. 
The  3S0-kilowatt  machine  is  direct-connected  to  a 
Buckeye  24  by  33-inch  simple  automatic  engine,  run- 
ning at  a  speed  of  130  revolutions  per  minute,  the 
200-kilowatt  unit  being  connected  to  a  20  by  21-inch 
Buckeye  engine,  which  has  a  speed  of  17.5  revolu- 
tions per  minute.  A  view  of  this  200-kilowatt  unit 
with  the  Keystone  compressor  in  the  background 
is  shown  in  Fig.  6.  The  Siegrist  automatic  oiling 
system  is  used,  the  oil  being  pumped  to  tanks 
through  a  filter,  whence  it  flows  by  gravity  to  the 
engine  bearings. 

A  private  telephone  exchange  of  42  stations  con- 
nects all  parts  of  the  plant.  The  instruments  are 
Bell  instruments  and  the  exchange  is  connected  di- 
rectly with  the  Kansas  City  Bell  exchange. 

Taken  as  a  whole,  the  plant  reflects  great  credit 
on  Mr.  James  Phillips,  master  mechanic,  and  Mr. 
C.  O.  Fitch,  electrical  engineer,  of  the  Cudahy 
Packing  company,  through  whose  efforts  the  plant 
was  laid  out  and  constructed. 


Fig.  7.    Switchboard 
G-HOUSE    PLANT   AT    KANSAS   CITY. 

erable  evidence  that  the  last  few  days  have  been 
days  of  wonderful  progress.  George  F.  Sever,  su- 
perintendent of  electrical  exhibits,  has  done  excel- 
lent work,  and  every  exhibitor  is  well  pleased  with 
the  manner  in  which  he  has  treated  him.  In  all, 
there  will  be  nearly  100  exhibitors  in  the  Electricity 
building,  and  out  of  all  those  who  engaged  space 
only  one  withdrew.  Some  of  the  exhibitors  have 
not  yet  got  their  spaces  in  shape,  and  to  some  ex- 
tent May  will  be  a  month  of  construction.  How- 
ever, there  is  no  doubt  that  every  exhibitor  will  do 
his  best  to  have  his  exhibit  in  perfect  order  by  the 
coming  of  the  forces  of  the  National  filectric  Light 


structure,    and    the    grounds,    were    seen    under   the 
full   flood  of  light. 

It  has  all  along  been  predicted  that  the  night 
scene  of  the  Pan-American  would  be  the  most 
gorgeous  affair  of  the  kind  the  world  has  ever  wit- 
nessed, and  so  it  proved  to  be.  It  is  safe  to  say 
that  no  matter  what  the  day  beauty  of  the  exposition 
is,  no  matter  how  pleasing  the  well-wrought  color 
scheme  is  to  the  public  eye,  there  will  be  an  entranc- 
ing fascination  about  the  grounds  at  night  that  will 
make  everyone  hesitate  in  pronouncing  a  verdict 
as  to  which  is  the  more  beautiful.  Luther  Stier- 
inger  and  Henry  Rustin  have  achieved  really  won- 
derful results  in  the  construction  of  this  feat  of 
lighting.  D. 

Electrolytic    Laboratory  at  the  Univer- 
sity of  Pennsylvania. 

Electrolytic  work  in  chemistry  has  become  so  im- 
portant in  chemical  research  that  from  laboratories 
using  simple  primary  batteries  there  have  been  de- 
veloped large  and  expensive  installations.  As  in 
many  other  lines,  apparatus  tliat  was  adequate  only 
a  few  years  ago  has  become  antiquated,  and  with 
the  development  of  electrical  industries  the  ap- 
paratus available  for  research  work  has  been  greatly 
perfected.  The  University  of  Pennsylvania  was  one 
of  the  earliest  to  make  this  class  of  work  a  part  of 
its  regular  course,  and  many  of  the  successful 
methods  in  use  are  the  results  of  the  work  done 
there  under  the  direction  of  Dr.  Edgar  F.  Smith, 
professor  of  chemistry.  As  in  the  past  much  of  its 
apparatus  has  been  so  satisfactory  that  its  methods 
.were  followed  in  other  laboratories,  writes  A.  Will- 
iam Schramm  of  the  electrical  engineering  depart- 
ment of  the  university,  it  was  thought  that  a  descrip- 
tion from  an  electrical  point  of  view  of  the  new 
laboratory  and  a  comparison  between  that  and  its 
earlier  laboratories   might  be  interesting. 

The  electrical  installation  provided  in  1894,  and 
which  has  since  been  increased  by  the  addition  of  a 
new  equipment,  consisted  of  12  storage  cells 
connected  to  a  plug  board,  by  which  any  number 
of  cells  could  be  connected  in  series  or  parallel,  and 
connected  to  any  one  of  three  sets  of  terminals,  con- 
veniently placed  on  a  working  table.  The  storage 
cells  were  placed  in  a  cupboard  with  the  distribu- 
ting board  in  front.  The  arrangement  of  the  plug 
board  with  its  connections  is  clearly  indicated  in 
Fig.  I  (page  299),  where  the  lettered  and  numbered 
squares  represent  brass  blocks  mounted  on  a  slab  of 
hard  rubber,  and  the  dotted  lines  indicate  the  elec- 
trical connections  on  the  back,  thus  providing  for 
three   students. 

The  brass  blocks  marked  (P)  are  each  connected 
to  the  positive  terminal  of  a  storage  cell.  These 
cells  are  marked  in  the  figure  by   (A),   (B),   (C), 


FIG.    6.       ELECTRIC   POWER    IN    CUDAHY   PACKING-HOUSE    PLANT    AT    KANSAS    CITY. — PORTION    OF    THE    ENGINE   ROOM. 


Bryant  and  Perkins  Companies  Said  to 
be  Absorbed, 

Tlie  Westinghouse  Electric  and  Manufacturing 
company  is  said  to  ha^-e  purchased  the  entire  capital 
slock  of  the  Perkins  Electric  Switch  Manufacturing 
company  of  Hartford,  Conn.,  and  the  Bryant  Elec- 
tric company  of  Bridgeport,  Conn.  The  two  com- 
panies may  be  managed  by  the  Westinghouse  com- 
pany, 


association.  There  will  be  much  for  the  members 
rif  this  association  to  see  and  admire,  and  it  is  in- 
tiniaied  that  some  of  the  large  exhibitors  are  still 
"enthusing"  over  the  exposition  and  are  ready  to 
expend  more  money  in  making  a  showing  that  will 
be  memorable. 

It  has  been  decided  to  keep  the  gates  open  on 
.Sunday,  the  price  of  admission  to  be  25  cents  for 
adults  and  children.  The  illumination  w^ill  be  a 
feature  of  Sunday  evening.  The  Midway  will  be 
closed  on  Sunday. 

The  most  elaborate  illumination  of  the  buildings 
and  grounds  of  the  exposition  previous  to  the  grand 
opening  on  May  1st  took  place  last  Saturday  night, 
when    all    the    buildings    but    the   main   government 


etc.  The  negative  terminals  are  each  connected  to 
two  blocks  marked  (N)  as  shown.  The  upper  line 
of  blocks,  numbered  (i),  are  all  connected  together, 
and  in  fact  might  be  made  of  one  strip  except  for 
economy  of  material.  This  ro\v  is  connected  to  and 
forms  part  of  the  positive  lead  running  to  outlet 
No.  I  on  the  operating  table.  The  negative  lead  for 
this  same  outlet  is  connected  to  the  lower  row  of 
blocks  marked  (i).  Thus:  If  the  operator  at  out- 
let No.  I  wanted  to  use  the  two  cells  (A)  and  (K) 
in  parallel  it  was  only  necessary  for  him  to  insert 
plugs  between  the  upper  row  of  (i)  blocks  and  the 
(P)  blocks  of  (A)  and  (K)  respectively,  and  be- 
tween the  (N)  blocks  of  (A)  and  (K)  and  lower  row 
of  No.  I's.  Similarly,  the  upper  row  of  blocks  marked 
(2)  is  connected  to  the  positive  lead  running  to 
outlet  No.  2,  and  the  lower  row  of  blocks  marked 
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1,2)  are  connected  to  the  negative  lead  of  the  same 
cutlet.  And  so  with  the  blocks  marked  (3).  It  will 
be  noticed  that  one  of  the  two  above-mentioned  (N) 
blocks  is  located  in  the  same  row  with  the  (P) 
blocks,  and  this  (N)  block  of  one  cell  is  adjacent  to 
a  (P)  block  of  its  neighbor.  This  is  for  the  pur- 
pose of  connecting  cells  in  series. 

For  instance,  suppose  that  the  operator  at  outlet 
No.  2  wanted  to  use  cells  (B),  (C)  and  (D)  in 
series,  he  would  connect  the  (P)  block  of  cell  (B) 
to  (2),  the  (P)  block  of  (C)  to  the  (N)  of  (B),  and 
the  (P)  block  of  (D)  to  the  (N)  block  of  (C), 
finally  connecting  the  (N)  block  of  (D)  to  its  ad- 
jacent   (2)   block. 

In  addition  to  the  above,  the  operator  at  (3) 
could  insert  plugs  so  as  to  use  the  cells   (E),   (F). 


Finally  it  was  decided  to  provide  a  laboratory  and 
installation  sufficient  for  18  men,  and  to  over- 
come as  far  as  possible  the  defects  of  the  previous 
arrangement.  It  will  readily  be  seen  that  the  matter 
of  complication  would  be  made  infinitely  worse  if 
the  number  of  outlets  were  increased  to  iS  and 
the  number  of  cells  to  50,  so  an  entirely  different 
arrangement  of  switchboard  had  to  be  devised.  The 
only  room  available  was  one  15  feet  by  26 
feet,  and  it  soon  became  evident  that  this  room 
would  not  accommodate  more  than  16  men.  This 
allows  each  student  three  feet  by  20  inches'  table 
space. 

Twelve  of  these  men  will  probably  work  at  one 
time,  each  requiring  from  i-ioo  to  10  amperes,  and 
from  two   to    10  volts,   with    a   possibility  of  need- 
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(G),  (H),  (I),  CJ)  in  a  combination  of  all  in 
parallel,  three  in  parallel  and  two  in  series,  two  in 
parallel  and  three  in  series,  or  all  in  series,  just  as 
occasion  might  demand. 

For  charging  the  cells,  which  was  generally  done 
at  night,  circuit  No.  I  could  be  connected  to  the  iic- 
volt  lighting  circuit  by  means  of  a  small  knife 
switch,  conveniently  located  at  the  side  of  the  oper- 
ating table.  Incandescent  lamps  placed  in  this  charg- 
ing circuit  kept  the  current  down  to  the  desired 
value.  The  cells  were  then  all  connected  in  series 
and  acro.ss  the  No.  i  leads.  Making  No.  i  leads  the 
charging  circuit  also  provided  means  for  using  the 
iio-volt  current  for  electrolytic  work  where  the 
solutions  were  of  such  high  resistance  that  the 
12  cells  in  series  were  insuiScient  to  produce 
ihi-  desired  results.  Portable  resistance  frames  were 
provided,  consisting  of  wooden  frames  mounted  on 
neat  iron  feet,  having  German-silver  wire  coils 
stretched  between  brass  blocks  on  both  sides.  There 
were  16  pairs  of  coils  of  one  resistance,  and  10 
pairs  of  one-tenth  of  that  resistance,  all  joined  in 
series  between  two  binding  posts,  and  so  arranged 
that  any  number  of  coils  of  either  denomination 
could  be  short-circuited  by  means  of  two  plugs ; 
thus  the  resistance  could  be  altered  by  small  steps. 
.\  third  plug  was  provided  to  prevent  the  necessity 
for  opening  the  circuit  when  altering  the  resistance. 
The  measuring  instruments  were  portable,  We.ston 
and  Hartman-Braun. 

This  entire  electrical  equipment  was  fairly  satis- 
factory- and  was  duplicated  later.  It  had  many  de- 
fects ;  for  instance,  it  was  possible  to  connect  cells 
in  parallel  and  series  at  the  same  time,  and  the  stu- 
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FIG.    2.      ELECTROLYTIC  LABORATORY  AT  THE  UNIVERSITY 
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dent  sometimes  preferred  to  make  connections  hap- 
hazard rather  than  work  out  and  understand  the 
whole  scheme.  And  even  though  he  did  understand 
it.  the  chances  for  making  a  wrong  connection  were 
too  great  because  of  the  confusingly  large  number 
pt  blocks  on  the  boards.  The  resistance  frames  had 
the  fault  that  the  German-silver  wire  soon  became 
so  corroded  as  to  break.  Replacing  the  coils  by 
tinned-steel  wire  proved  to  be  little  or  no  improve- 
ment. The  portable  instruments,  too,  were  in  dan- 
ger of  being  injured  by  solutions  being  spilled  on 
them,  and  sometimes  received  rather  rough  handling, 
which  soon  decreased  their  usefulness. 


ing  up  to  25  amperes  and  50  volts.  The  re- 
maining four  men  will  work  over  the  same  ranges 
of  current,  but  will  probably  need  up  to  100  volts. 
Storage  cells  were  previously  found  to  be  required 
because  of  their  constancy,  and  were  therefore  de- 
cMf^d  upon  for  this  installation.  Those  used  are 
120  ampere-hours'  capacity  with  a  normal  discharge 
rate  of  15  amperes  and  a  maximum  rate  of  30  am- 
peres. Two  groups  of  24  cells  each  are  lo- 
cated in  compartments  and  supply  their  respective 
sides,  of  the  room.  Ihey  are  supported  on  racks 
of  four  shelves  each,  six  cells  per  shelf.  Each 
shelf  was  thoroughly  paraffined  and  a  half-inch  layer 
of  ground  quartz  placed  around  the  jars. 

The  switchboards  are  three  in  number,  two  of 
them  each  controlling  the  six  places  on  their  re- 
spective sides  of  the  room,  and  the  third  controlling 
the  four  places  in  the  center.  The  face  of  one  of 
these  boards  is  shown  in  Fig.  2,  the  letters  on  the 
face  referring  to  the  working  tables  controlled. 

The  switchboard  on  the  east  side  of  the  room  con- 
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sists  of  a  slab  of  enameled  slate  24  by  34  inches,  one 
inch  thick,  and  contains,  for  each  of  the  six  outlets 
to  be  controlled,  one  circle  of  25  contact  pieces, 
and  has  two  spring  levers,  insulated  from  each 
other  and  moving  about  a  common  center,  sweeping 
over  them.  The  contact  blocks  are  numbered  con- 
secutively from  0  to  24,  and  a  stop  is  provided  to  pre- 
vent the  levers  from  sweeping  past  the  zero.  Cell 
No.  I  is  connected  between  blocks  numbered  0  and  i 
in  each  of  the  six  circles,  cell  No.  2  between  blocks 
numbered  i  and  2,  and  so  on  for  the  remainder  of 
the  24  cells  in  that  group,  so  that  all  blocks 
similarly  numbered  on  the  one  board  are  connected 
together,  and  but  a  single  wire  leads  from  the  six 
similarly  numbered  blocks  to  the  junction  between 
two  cells.  In  this  lead  is  provided  the  usual  fuse. 
The  circles  are  lettered  (A),  (B),  (C),  etc.,  con- 
secutively, corresponding  with  the  letters  at  the  out- 
lets to  be  controlled. 

Should  the  operator  at  the  outlet  (E),  for  instance, 
need  two  cells,  he  goes  to  this  board,  and  finding 
that  the  cells  from  the  twelfth  cell  on  are  not  being 
used  in  any  of  the  circles,  he  places  one  of  his  levers 
on  contact  block  No.  12  and  the  other  one  on  No.  14. 
There  is  thus  very  little  chance  of  doing  anything 
wrong,  or  for  one  man  to  interfere  with  another,  be- 
cause there  is  no  necessity  for  him  to  use  the  same 
cells  as  another  man,  and  he  can  see  at  a  glance 
v/hich  cells  are  in  use.  Fig.  3  shows  the  electrical 
connections  from  one  of  these  distributing  boards 
to  the  cells  and  outlets  on  the  working  tables.  The 
levers  themselves  are  too  narrow  at  their  outer  ends 
to  reach  across  from  one  block  to  another,  to  pre- 
vent short-circuiting  the  cells,  so  they  are  provided 
with  fiber  extensions  on  each  side  to  prevent  their 
falling  between  the  blocks,  and  also  to  prevent  their 
making  contact  with  each  other.  The  switchboard 
on  the  v/cst  wall  is  exactly  similar  to  the  one  iust 
described,  it  containing  the  circles  (G),  (H),  (I), 
(K),  (L)  and  (M),  while  the  third  one,  which  con- 
trols the  four  outlets  on  the  center  table,  is  but  24 
inches  square,  but  has  26  contact  blocks  in  each  circle. 
They  are  numbered  (0),  (24),  (25),  (26),  and  so  on 
to  (48).  Between  the  two  blocks  numbered  (0)  and 
(24)  are  connected  the  cells  of  the  group  on  the  east 
side  of  the  room;  between  blocks  (24)  and  (25)  is 
connected  cell  No.  i  of  the  west  side  of  the  room, 
while  cell  No.  2  is  connected  between  blocks  num- 


bered (25)  and  (26).  This  arrangement  connects  the 
two  groups  of  cells  in  series,  and  permits  the  use  of 
from  one  to  48  cells  at  the  center  table  when  neces- 
sity requires.  It  will,  perhaps,  have  been  noticed  that 
there  is  no  provision  m.ade  for  connecting  cells  in 
parallel,  and  this  is  not  necessary,  as  the  maximum 
discharge  rate  of  the  cells  exceeds  the  greatest  esti- 
mated cui'rent  needed  by  one  operator.  AH  brass 
parts  on  the  back  of  the  board,  as  well  as  the  bared 
ends  of  the  wires,  are  thoroughly  coated  with  P.  & 
B.  paint,  while  the  brass  parts  on  the  front  are 
heavily  lacquered  to  prevent  corrosion.  The  surface 
of  the  contact  blocks  can  easily  be  cleaned  with  fine 
.'sandpaper. 

The  measuring  instruments,  after  some  delibera- 
tion, were  chosen  of  the  switchboard  type.  While 
this  necessitated  procuring  at  least  one-third  more 
instruments,  yet  the  initial  cost  was  considerably 
lower  than  if  portable  instruments  had  been  pro- 
vided, and  experience  with  portable  instruments  leads 
me  to  believe  that  a  greater  accuracy  will  be  attained 
with  switchboard  instruments  of  a  good  form,  if  not 
immediately,  yet  surely  after  the  first  six  months  of 
use. 

Each  outlet  is  provided  with  a  fused  switch,  a  volt- 
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meter,  two  ammeters,  a  rheostat  and  a  terminal 
board.  They  are  connected  as  shown  in  Fig.  3.  The 
positive  lead  after  passing  through  the  variable  re- 
sistance luns  directly  to  the  positive  binding  post. 
.1  he  wire  coming  from  the  negative  binding  post 
runs  to  the  low-reading  ammeter  and  thence  to  the 
negative  side  of  the  switch,  while  the  negative  post 
marked  (25)  is  connected  to  the  same  switch  termi- 
nal, but  through  the  ammeter  of  larger  capacity.  The 
anode  of  the  electrolytic  cell  is  therefore  always  con- 
nected to  the  middle  binding  post  and  the  cathode 
either  to  the  post  (.1)  or  (.25),  depending  upon  the 
strength  of  the  current  it  is  intended  to  pass  through 
the  cell.  The  voltmeter,  being  connected  as  shown, 
measures  the  potential  differences  at  the  terminals 
of  the  cell,  except  for  the  addition  of  the  small  fall 
of  potential  through  the  ammeters. 

The  voltmeters  on  the  side  of  the  room  have 
scales  ranging  from  o  to  50,  and  divided  to  one-half 
volt.  Those  on  the  center  table  range  from  0  to 
120.  The  ammeters  ranging  from  0  to  i  ampere 
are  divided  to  I-IOO  and  those  reading  from  0  to  25 
are  divided  to  one-fifth  ampere.  The  three  instru- 
ments are  mounted  side  by  side  on  an  oak  back- 
board extending  the  whole  length  of  the  room, 
and  are  covered  by  an  air-tight  case  with  a  glass 
front,  as  shown  in  Fig.  4.  The  cases  have  neither 
doors  nor  a  back,  but  are  simply  screwed  against  a 
backboard  with  a  heavy  felt  gasket,  making  the 
joint.  The  wires  come  out  through  hard-rubber 
tubes  sealed  at  their  outer  ends  by  insulating  tape. 
The  rheostats  are  of  the  enameled  type,  chosen  be- 
cause of  their  being  impervious  to  fumes.  They 
have  a  total  resistance  of  172  ohms,  divided  into  51 
steps  in  such  a  way  that  their  resistances  form  a 
geometrical  progression,  the  first  step  and  the 
sum  of  all  the  steps  being  chosen  in  accordance 
with  data  of  the  resistances  of  the  baths  determined 
from  the  work  done  under  the  old  system. 

The  wires,  both  those  in  the  battery  rooms  and 
those  in  the  laboratory  proper,  are  covered  with 
rubber,  and  those  in  the  laboratory  are  further  en- 
cased in  oak  molding,  but  this  rather  for  appearance's 
sake  than  for  protection.  The  whole  installation, 
as  well  as  the  other  fittings  of  the  room,  has  a  very 
neat  and  finished  appearance,  and  is  believed  to  be 
the  most  perfectly  appointed  laboratory  of  its  kind 
in  the  world. 


An  "Electrical  Party." 

An  "electrical  party"  was  given  on  Saturday  even- 
ing, April  13th,  by  Henry  Blake,  secretary  and 
treasurer  of  the  Jenkintown  Light  company,  Jenkin- 
town.  Pa.  The  party  was  held  in  the  power  house 
of  the  company,  the  old  boiler  room  being  utilized  as 
a  combination  banquet  hall  and  ballroom.  The  room 
was  pleasingly  decorated,  colored  miniature  incan- 
descent lamps  being  a  feature.  The  banquet  was 
a  good  one,  and  there  was  dancing.  The  guests 
were  invited  to  accompany  Mr.  Blake  on  a  trip 
of  inspection  through  the  plant.  Those  who  availed 
themselves  of  the  opportunity  saw  a  well-equipped 
power  house. 
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Luminosity  and  Efficiency  of  the  Nernst 
Lamp. 

An  anonymous  correspondent  of  I'Industrie  Elec- 
trique  of  Paris  has  sent  that  journal  an  interesting 
account  of  the  action  of  the  new  Nernst  incandes- 
cent lamp.  The  tests  were  made  on  a  lamp  marked 
220  volts  and  So  watts,  the  voltage  during  the  lest 
being  varied  between  the  limits  of  iSo  and  220  volts. 
The  lamp  was  mounted  on  an  Edison  base  and  en- 
closed in  a  globe  of  clear  glass.  The  accompanying 
diagrams.  Figs,   i,  2  and  3,   represent  the  luminous 
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white-painted  support  over  which  the  lamp  is 
mounted  forms  a  reflector,  and  that  the  bulb  itself 
constitutes  a  sort  of  parabolic  reflector  of  which  the 
filament  occupies  practically  the  focus.  In  the  hori- 
zontal direction  the  great  variations  in  the  brilliancy 
are  perhaps  due  to  the  refractions  in  the  irregulari- 
ties of  the  glass,  but  are  rather  to  be  attributed  to 
the  shadows  cast  by  the  automatic  igniter. 

Commenting  on  these  tests,  Mr.  E.  Hospitaller, 
the  editor  of  I'Industrie  Electrique,  says:  "If  these 
figures  of  our  correspondent  are  exact — and  it  is 
probable  that  they  are  practical — they  easily  explain 
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intensities  of  the  lamp  measured  in  different  posi- 
tions. Fig.  I  gives  the  luminous  horizontal  intensity 
on  a  level  with  the  filament,  Fig.  2  the  vertical  in- 
tensity in  a  plane  perpendicular  to  the  axis  of  the 
filament  and  passing  through  its  center,  while  Fig. 
3  shows  the  vertical  intensity  in  the  plane  of  the 
filament.  The  lamp  was  placed  vertically,  with  the 
socket  beneath.  In  the  following  table  are  given 
the  results  obtained  with  an  expenditure  of  90  watts: 

Luminous  Intens  ty 

in  Candlepower. 

Maximum.       Mean. 

In  ihe  horizontal  plane  of  the  filament 44  50  (?) 

In   the  vertical   plane    perpendicular   to    the 

filament 82  37 

In  the  vertical  place  of  the  filament 82  25 

Mean  spherical  luminous  intensity 30  candlepower. 

The  curves  of  Fig.  4,  which  are  made  from  the 
data  obtained  in  the  tests  while  varying  the  voltage, 
show  the  rapid  variations  which  all  the  elements 
entering  into  the  operation  of  the  lamp  undergo  as 
the  voltage  is  raised.  The  tests  showed  that  a 
diminution  of  five  per  cent,  in  the  voltage  produced 
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a  variation  of  25  per  cent,  in  the  luminous  intensity. 
The  expenditure  of  about  one  watt  per  candlepower 
for  the  maximum  luminous  intensity  was  raised  to 
2.9  watts  per  candlepower  for  the  mean  spherical 
luminous  intensity.  Below  180  volts  the  light  dies 
away  very  quickly.  Referring  to  the  diagram,  the 
abscissae  represent  the  volts,  (I)  the  current  in  am- 
peres, (P)  the  power  in  watts,  (R)  the  resistance  in 
ohms,  (Bmax)  the  maximum  luminous  intensity  in 
the  axial  direction  of  the  lamp  in  candlepower,  and 
(Bs)  the  mean  spherical  luminous  intensity  in  candle- 
power.  The  curve  not  marked  indicates  the  specific 
consumption  of  power  in  watts  per  candlepower. 

In  all  that  concerns  the  brightness  and  quality  of 
the  light  the  new  Nernst  lamp  is  said  to  give  com- 
plete satisfaction.  The  correspondent  attributed  the 
exaggeration  of  the  luminous  intensity  in  the  direc- 
tion  of  the   axis   of  the   lamp   to   the    fact    that   the 


the  hesitation,  extremely  creditable,  moreover,  of 
the  promoters  of  the  Nernst  lamp  to  put  it  on  the 
market.  The  promoters  do  not  doubt  that  the 
Nernst  lamo  is  bound  to  be  one  of  the  electric  lights 
of  the  future,  but  the  results  which  we  have  pub- 
lished make  it  evident  that  the  lamp  does  not,  so 
far,  promise  the  industrial  progress  which  has  been 
achieved  by  the  carbon  incandescent  lamps,  if  we 
take  into  account  the  complications  introduced  by 
the  automatic  igniter  and  the  lack  of  stability  of  the 
elements  entering  into  the  operation." 


Standardizing  Street-railway   Equip- 
ment. 

The  committee  on  standardizing  of  street-railway 
equipment  appointed  at  the  recent  meeting  of  the 
executive  committee  of  the  American  Street  Railwaj' 
association  has  begun  active  work  with  a  view  of 
presenting  a  comprehensive  report  on  the  subject 
at  the  annual  meeting  of  the  association  in  October 
next.  T.  E.  Grossman  has  been  appointed  secretary 
to  the  committee,  and  he,  in  conjunction  with  the 
members  of  the  committee,  will  visit  some  of  the 
leading  manufacturers  of  street-railway  equipment 
to  ascertain  their  views  on  the  subject  of  standards. 

The  members  of  the  committee  are  John  R.  Gra- 
ham, Lynn  and  Boston  Railroad  company,  Boston; 
N.  H.  Heft,  Meriden  Electric  Railroad  company, 
Meriden,  Conn. ;  WiUard  J.  Hield,  Twin  City  Rapid 
Transit  company,  Minneapolis;  Conway  F.  Holmes, 
Metropolitan  Street  Railway  company,  Kansas  City ; 
Frank  G.  Jones,  Memphis  Street  Railway  company, 
Memphis.  The  comrriitteemen  request  that  all  who 
are  interested  in  the  subject  will  correspond  with 
the  secretary  of  the  committee,  whose  address  is  1829 
Park  Row  building.  New  York,  prior  to  May  20th, 
at  which  time  a  meeting  of  the  committee  will  be 
held  in  Buffalo. 


Electric  Lighting  at  Nome,  Alaska. 

Nome,  Alaska,  has  had  electric  lighting  for  some 
time.  A  recently  erected  plant  is  owned  by  the 
Alaska  Commercial  company,  and  is  used  for  light- 
ing the  store,  warehouses  and  dwellings  of  the 
company.  When  the  Anvil  Masonic  Club  gave  its 
annual  ball  at  the  Standard  Theater  last  winter 
Captain  Carlson,  general  manager  of  the  company 
at  Nome,  donated  the  power  and  material  for  the 
electrical  decorations  of  the  theater,  among  which 
the  Masonic  emblems  were  very  conspicuous. 

A  large  city-lighting  plant  is  to  be  built  this  spring 
at  Nome.  H.  H.  Knox  and  others  are  promoting 
the  plans.  The  entire  plant  is  to  be  equipped  by 
the  North  West  Fixture  company  of  Seattle,  Wash., 
of  which   L.   S.   Kasson   is  president. 


National  Electric  Light  Association. 

Announcement  is  made  by  C.  O.  Baker,  Jr.,  master 
of  transportation  for  the  National  Electric  Light 
association,  that  the  Trunk  Line  association,  the 
New  England  Passenger  association  and  the  Cana- 
dian lines  have  granted  a  rate  of  a  fare  and  a  third 
on  the  certificate  plan  from  all  points  in  their  terri- 
tories to  Niagara  Falls  and  return  for  delegates  and 
friends  attending  the  twenty-fourth  convention  of  the 
National  association  to  be  held  on  May  2Ist,  22d  and 
23d.  The  time  limit  of  these  tickets — three  days 
before  and  three  days  after  the  meeting,  not  in- 
cluding Sundays — will  enable  members  who  desire 
to  do  so  to  attend  the  dedicatory  ceremonies  of  the 
Pan-American  Exposition  at  Buffalo,  which  will 
take  place  on  Monday,  May  20th. 


James  D.  Reid. 

James  Douglas  Reid,  the  "Grand  Old  Man"  of 
the  telegraph,  died  at  his  home  in  New  York  on 
Sunday,  April  28th.  He  had  been  ill  for  many 
weeks.  Mr.  Reid  was  born  in  Edinburgh,  Scotland, 
March  22,  1S19,  and  in  1834  came  to  America, 
locating  in  Toronto,  Canada.  In  1837  he  went  to 
Rochester.  N.  Y.,  and  entered  the  employment  of 
Henry  O'Reilly.  In  1845,  when  Mr.  O'Reilly  com- 
pleted his  contract  with  the  Morse  patentees  for 
the  construction  of  western  telegraph  lines,  he  se- 
lected Mr.  Reid  as  his  first  assistant.  In  August, 
1845,  Mr.  Reid  took  charge  of  the  initial  telegraph 
line  between  Lancaster  and  Harrisburg,  Pa.  He 
soon  afterward  became  acquainted  with  Samuel  F. 
B.  Morse.  A  strong  mutual  attachment  followed, 
which  led  to  Mr.  Reid's  appointment  as  superintend- 
ent of  the  Magnetic  Telegraph  company,  extending 
from  New  York  to  Washington.  In  addition,  he 
was  made  superintendent  of  the  Atlantic  and  Ohio 
Telegraph  company,  under  which  name  the  first  line 
from  Philadelphia  to  Pittsburg  was  operated.  The 
latter  company  was  so  successful  from  the  start  and 
paid  such  good  dividends  that  Mr.  Reid  was  ap- 
pointed successively  superintendent  of  the  Lake 
Erie,  Pittsburg  and  Louisville,  the  Ohio  and  Mis- 
sissippi, and  finally  of  the  telegraph  lines  to  New 
Orleans,  and  all  known  and  for  some  time  working 
together  as  the  ''National  Lines."  As  far  as  data 
can  be  found,  it  seems  conclusive  that  Mr.  Reid  was 
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the  first  duly  appointed  telegraph  superintendent  in 
either  America  or  Europe. 

In  1S56  Mr.  Reid  was  appointed  superintendent 
of  the  New  York,  Albany  and  Buffalo  Telegraph 
company,  which,  soon  after,  through  negotiations  of 
i\'Ir.  Reid,  became  a  part  of  the  Western  Union  tele- 
graph system.  In  1865  the  United  States  Telegraph 
company  was  organized,  with  William  Orton  as 
president  and  James  D.  Reid  as  secretary,  but  only 
to  be  absorbed  a  year  or  two  later  by  the  Western 
Union  Telegraph  company,  into  whose  service  Mr. 
Reid  again  entered,  and,  at  Mr.  Orton's  request,  be- 
came editor  of  the  Journal  of  the  Telegraph.  One 
of  the  first  uses  he  made  of  his  new  position  was  to 
organize  the  Telegraphers'  Mutual  Benefit  associa- 
tion— now  a  prosperous  life-insurance  association — 
for  the  benefit  of  telegraphers.  Mr.  Reid  was  the  first 
president  of  this  association. 

It  was  in  1877  that  Mr.  Reid  published  his  first  edi- 
tion of  "The  Telegraph  in  America,"  and  the  second 
edition  made  its  appearance  10  years  later.  This  book 
is  a  very  complete  history  of  the  telegraph  from  its 
birth,  and  deals  with  the  subject  very  thoroughly. 
On  October  16,  1S89,  through  the  influence  of  An- 
drew Carnegie,  who  served  under  him  for  some 
time  as  a  messenger  boy,  Mr.  Reid  was  appointed, 
by  President  Harrison,  consul  at  Dunfermline,  Scot- 
land, which  office  he  retained  until  1897.  Mr.  Reid 
had  for  years  been  a  prominent  figure  at  conventions 
and  other  places  where  persons  interested  in  tel^- 
raphy  have  congregated.  The  statue  of  Professor 
Morse  in  Central  Park,  New  York,  was  erected  by 
the  telegraph  fraternity  through  the  efforts  of  Mr. 
Reid.  To  quote  the  language  of  a  well-known 
writer  on  telegraphic  subjects:  "Mr.  Reid  was  the 
most  beloved  member  of  the  telegraphic  profession; 
his  gentle  and  kind  attributes  endeared  him  to  all, 
and  as  the  'Grand  Old  Man'  of  the  telegraph  his 
name  will  ever  be  associated  with  the  telegraph 
itself."  

Tragic  Death  of  L  H.  Farnham. 

Mr.  I.  H.  Farnham,  chief  electrician  of  the  New 
England    Telephone    and    Telegraph    company,    was 


May  4,  1901 

shot  and  instantly  killed  at  Portland,  Mc,  on  April 
24th,  by  George  H.  Brainerd,  a  foreman  in  the  em- 
ployment of  the  same  company. 

Extensive  alterations  are  being  made  in  the  com- 
pany's exchange  at  Portland,  and  Brainerd.  with  a 
crew  of  electricians,  had  been  employed  there  for 
some  weeks,  ilr.  Farnham  had  come  from  Boston 
to  inspect  the  work,  and  Brainerd  accompanied  him 
dnring  the  inspection  of  the  exchange.  Just  be- 
fore two  o'clock,  Brainerd.  without  warning,  iiud,  so 
far  as  can  be  ascertained,  without  any  provocation 
whatever,  drew  a  revolver  and  shot  Mr.  Farnham 
in     the     forehead,     killing     him     instantly.     Before 
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Brainerd  was  overpowered  he  had  wounded  three 
fellow-workmen,  two  of  them  fatally.  No  reason 
can  be  assigned  for  Brainerd's  action,  for  he  has 
been  on  the  best  of  terms  with  all  the  employes  of 
the  company-  He  is  a  very  nervous  man  and  he 
evidently  collapsed  under  the  strain  of  his  work. 
He  had  been  employed  by  the  New  England  company 
for  10  years  and  was  45  years  old  and  married. 

Isaiah  Henry  Farnham  was  one  of  the  best-known 
men  in  New  England  electrical  circles.  He  was 
born  in  Woolwich,  ISle.,  in  1853.  and  early  in  life 
showed  a  decided  bent  toward  electricity,  and  es- 
pecially toward  experimental  work.  His  first  posi- 
tion in  an  electrical  capacity  was  as  a  telegraph  op- 
erator at  Boothbay  Harbor,  Maine.  He  was  made 
local  manager  of  the  Western  Union  Telegraph 
company  at  Portland  in  1879,  and  in  1885  he  became 
the  electrical  engineer  of  the  New  England  Tele- 
phone and  Telegfraph  company,  with  headquarters 
at  Boston.  He  was  one  of  the  first  electricians  in 
the  country  to  suggest  the  possible  trouble  to  under- 
ground metallic  structures,  resultant  from  the 
grounded  return  of  electric-railway  systems. 

Mr.  Farnham  had  patented  20  or  more  electrical 
inventions.  Among  the  first  and  most  important  of 
these  was  the  device  known  as  the  "wax-ball  pro- 
tector," which  is  designed  to  afford  protection  to 
electrical  apparatus.  Mr.  Farnham  frequently  ap- 
peared as  expert  in  cases  where  professional  knowl- 
edge was  required,  and  he  had  been  a  participant 
in  most  of  the  old  telephone  conventions.  He  was 
a  member  of  the  American  Institute  of  Electrical 
Engineers.  His  home  was  at  Wellesley,  Mass., 
ivhere  he  lived  with  his  wife  and  five  children. 

The  loss  of  Mr.  Farnham  will  be  deeply  felt  by 
the  officers  of  the  New  England  company  and  b^-^ 
many  other  telephone  and  telegraph  men. 

Under  date  of  April  26th  the  Boston  correspond- 
ent of  the  Western  Electrician  writes:  "George  H. 
Brainerd  was  arraigned  in  the  Portland  (Maine) 
Municipal  Court  to-day.  charged  with  the  murder  of 
Isaiah  H.  Farnham.  His  attorney  entered  a  plea  of 
not  guilty",  and  waived  examination.  Brainerd  was 
held  for  the  grand  jury  without  bail.  He  did  not 
say  a  word  in  the  courtroom  and  showed  no  trace 
of  excitement.  He  will  be  taken  to  the  Augusta 
Insane  Asylum  for  an  examination  as  to  his  sanitj". 
Dr.  Thayer  of  Portland  examined  him  and  declared 
that  he  was  insane." 


The  New  York  Assembly  has  reported  favorably 
the  bill  incorporating  the  Lower  River  Power  and 
Water  Supply  company  of  Niagara  Falls,  N.  Y., 
with  a  capital  of  $5,000,000,  amended  so  as  to  con- 
fine its  operations  to  Niagara  County.  This,  it  is 
said,  will  not  prevent  it  selling  power  to  transporta- 
tion companies  in  that  county  for  transmission  to 
all  the  cities  of  the  state.  The  incorporators  are : 
Commodore  P.  Veeder.  Tunis  G.  Bergen,  William 
Williams,  Charles  E.  Hotchkiss  and  De  Witt  Van 
D.  Reiley  of  New  York,  and  Patrick  F.  King. 
George  W.  Knox  and  James  S.  Simmons  of 
Niagara  Falls,  N.  Y.  The  company  is  to  take  its 
water  out  of  the  Niagara  River  below  the  Falls. 
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Electric  Wiring  in  the  Hawaiian  Islands. 

By  R.  G.  Mayse. 

On  returning  to  America  from  the  Philippine 
Islands  and  the  Far  East,  I  stopped  over  at  Hono- 
lulu, and  was  surprised  to  observe  the  advancement 
which  had  been  made  in  the  telephone,  telegraph 
and  Signal  Corps  lines  in  the  islands.  I  was  here 
about  two  years  or  more  ago  and  noted  at  the  time 
ihat  there  was  an  abundance  of  opportunity  for 
improvements  in  the  conveying  of  messages  from 
point  to  point  in  the  islands.  These  possibilities 
have  been  recognized  by  the  electricians  and  Signal 
Service  men,  and  the  result  is  that  there  are  fairly 
good  means  in  vogue  for  the  transmitting  of  dis- 
patches from  one  place  to  another. 

I  observed  that  many  native  electricians  had  been 
trained  to  handle  the  lines  and  instruments,  and  it 
may  be  interesting  to  readers  to  note  some  of  the 
methods  employed.  I  show  in  Fig.  i  a  little  sketch 
of  the  manner  which  is  employed  for  twin  wiring 
a  joint.  The  tubes  are  armored  and  trunnioned. 
Caps  (A),  (A)  are  used  and  adjusted,  as  shown, 
while  the  line  of  wiring  is  at  the  level  (B).  Porce- 
lain or  metallic  disks  (C)  are  used  for  protecting 
purposes.  However,  I  saw  some  of  these  unions 
broken  at  the  joints,  as  at  (D).  In  Fig.  2  is  the  way 
the  native  linemen  put  wires  through  partitions  and 
woodwork,  using  tubing  with  protecting  sleeve  (F), 
ihe  meeting  section  being  at  (E).  I  observed  that 
some  of  the  tube-wire  carriers   were  broken,  as  at 
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CH),  Fig.  3,  the  tube  being  fractured  from  the  flange 
(G).  In  Fig.  4  is  the  way  some  of  the  machinists 
adjust  a  meeting  of  tubes.  An  inner  sleeve  (I)  is 
brazed  or  soldered  in,  and  an  outer  ring  (K)  is 
set  on.  I  saw  some  of  the  tubes  with  patches  like 
(]\'I)  on  them  (Fig.  5),  to  cover  pinholes.  Other 
holes  of  larger  size  were  plugged  with  screws  tapped 
and  threaded  in  like  (L). 

In  Fig.  6  we  have  a  sketch  of  a  combination 
porcelain  thimble  which  I  noted  was  in  service  in 
several  places  where  wires  required  protection,  and 
where  the  branches  protruded  on  the  plan  presented. 
I  saw  that  the  base  of  the  circular  portion  was 
broken  at  (N),  and  a  strip  of  brass  was  put  on 
to  aid  in  holding  the  broken  piece  together.  This 
strip  is  marked  (P),  and  it  is  riveted  with  pins. 
On  one  of  the  branches  a  patch  of  sheet-metal 
covered  a  hole,  while  at  the  opposite  branch  piece 
some  twine  was  wound  over  and  over  a  fractured 
portion  of  the  pipe. 

I  saw  a  number  of  pipe-conveying  devices  for 
wires  in  the  condition  shown  in  Fig.  7,  in  which  a 
portion  of  the  wall  of  the  pipe  is  depressed,  as  at 
(U),  touching  the  wires  within  and  doing  damage. 
This  depression  can  be  restored  by  heating  and  by 
exerting  interior  pressure  with  expanding  devices 
well    known    to    the   trade. 

I  noticed  that  some  of  the  tubes  were  keyed  with 
heads,  as  at  (T),  while  the  head  pieces  or  flanges  of 
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others  were  "screwed  on,  as  at  (V),  in  whicli  case 
some  of  them  were  wrenched  to  one  side,  like  the 
sample. 

Where  spiral  springs  were  used  for  sustaining  the 
pressure  on  pin  shafts,  as  in  Fig.  8,  many  of  these 
springs  were  broken,  like  (A),  leaving  the  shaft  (B), 
without  the  necessary  force  for  closing  itself.  In 
repairing  these  springs,  I  noticed  that  in  one  case 
the  machinist  made  the  fit  like  that  in  Fig.  9.  This 
caused  the  shoulders  (E)  and  (D)  to  bind  and  also 
threw  the  spring  spindle  out  of  line  at  (C),  all  (if 
which  was  finally  restored  to  proper  shgpe  by  pver- 
hauling  and  readjusting.  ■ 

Fig.  10  shows  how  many  of  the  disks  get  crackeS. 
Screws  are  employed,  which  are  bent  over,  and  the' 
disk  is  broken  at  (F).  I  also  saw  some  leaders  put' 
in,  as  shown  in  Fig.  11.  A  wedge  (G)  was  driven, 
in,  and  this  caused  the  thing  to  tip  to  one  side. 
The  manner  of  plugging  places  with  wood  pieces 
for  'nails  for  holding  brackets  for  wires,  etc.,  is 
shown  in  Fig.  12.  The  plug  of  wood  is  cemented  in 
firmly  in  the  plaster,  and  usually  a  fairly  strong  fit 
is  assured,   into   which   nails   can   be   driven. 

Fig.  13  shows  another  form  of  wire  carrier  which 
is  popular  here.  There  are  little  tubes  fixed  inside 
the  main  tube,  and  the  wires  are  passed  through  these 
to  any  point  desired.  A  common  thimble  for  sinking 
into  plaster  with  screws  is  shown  in  Fig.  14. 

The  electrical  transmission  lines  now  pretty  thor- 
oughly cover  Honolulu  and  the  outlying  districts,  and 
are  of  much   usefulness  to  the   commercial,   manu- 
facturing and  military  circles  of  the  islands.     There 
are  American  and  foreign  electrical  machinists  "in  the' 
business   here,   but   much   of  the   work   is    done  by 
native  machinists.     There  is  a  dearth  of  proper  sup-" 
plies  for  the  telephone  and  telegraph  lines,  and  more 
supplies   and   general  fittings    should   be    sent    here. 
There   is    always  a   shortage   of   wire,    instruments, - 
batteries  and  all  furnishings.     Poles  and  cross-arms 
are  plentiful,  as  they  can  be  cut  from  a  hundred  dif-  ■ 
ferent  places.     There  is  an  abundance  of  good  native 
labor  for  working  on  the  lines,  and  there  are  now 
natives  v/ho  are  familiar  with  sending  and  receiving  _ 
messages  over  the  wires,  as  they  are  quick  to  learn  ' 
and   take  a  great   interest   in   the   business. 

There  is  a  great  need  of  a  cable  here  connecting  ; 
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with  the  United  States.  All  of  the  army  oflicials, 
business  men  and  tourists  refer  to  the  need  of  a 
cable,  and  it  is  hoped  that  one  will  be  put  in  soon. 
The  Signal  Corps  men,  with  competent  ofiicers  in 
charge,  are  doing  as  good  work  in  the  islands  as 
their  fellows  are  doing  in  the  Philippines,  where  the 
service  is  more  active. 


The  New  Orleans  City  Railroad  company.  New 
Orleans,  La.,  has  secured  a  franchise  to  build  a  belt 
line  in  the  suburbs,  at  an  estimated  cost  of  $12,000. 
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National  Electric  Light  association,  International  Hotel,  Ni- 
agara Falls,  N.  Y.,  May  21st  to  23d. 

Independent  Telephone  association  of  the  United  States,  Pan- 
American  Exposition  grounds.    Buffalo.  N.  Y.,  June  nth  to  13th. 

Canadian  Electrical  association,  Ottawa,  Ont.,  June  igih  to 
21st. 

Association  of  Railway  Telegraph  Superintendents,  Statler's 
Pan-American  hotel,  Buffalo,  N.  Y..  June  i9lh,  20th  and  21st. 

Northwestern  Electrical  association,  Sheboygan.  Wis.,  June. 

United  Electrical  Contractors' association  of  New  York  State, 
Builders'  Exchange  building.  Buffalo.  N.  Y.,  July  i7tb. 

Pennsylvania  State  Street  Railway  association,  York,  Pa., 
September  4th, 

Ohio  Electric  Light  association,  Put-in-Bay,  Ohio. 

International  Association  of  Municipal  Electricians,  Niagara 
Falls.  N.  Y  .  September. 

New  York  State  Street  Railway  association,  Rochester,  N.  Y., 
September. 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
September  loth. 

Old  Time  Telegraphers'  association  and  United  States  Mili- 
tary Telegraph  t.,prps,  Windsor  Hotel,  Montreal,  <Jiie.,  Septem- 
ber nth,  I2lh  and'  13th. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y..  October  9th  to  nth. 

Sooth  Carolina  Interstate  and  West  Indian  -  Exposition, 
Charleston,  S.  C,  December  i,  1901,  to  June  i,  1902. 


WESTERN    ELECTRICIAN 

On  another  page  Mr.  J.  K.  Pumpelly  gives  tlie 
history  of  some  former  experiments  with  storage 
latteries  using  eadmium  and  copper  as  electrodes 
in  an  alkaline-hydrate  solution.  Mr.  Pumpelly  is 
moved  to  a  discussion  of  the  matter  hecause  of  the 
fact  that  the  iiivention  of  a  battery  of  tliis  description 
has  been  attributed  to  Mr.  Edison  by  certain  publi- 
cations, although  Mr.  Edison  himself,  so  far  as  we 
are  aware,  has  not  given  authority  for  such  a  state- 
ment. Froin  Mr.  Pumpelly's  conchisions  it  seems 
likely  that  Mr.  Edison's  battery,  if  it  is  of  the 
cadmiinn  and  copper  type,  must  depart  in  some  radi- 
cal particular  from  the  former  efforts  in  this  line, 
as  described  by  Mr.  Pumpelly.*  Indeed,  this  is  al- 
most certain  to  be  the  case  if  Mr.  Edison's  bat- 
tery is  a  copper  and  cadmium  cell  at  all,  of  which, 
up  to  the  present  time,  we  have  no  real  assurance. 


The  electrical  control  of  clocks  from  a  standard 
or  master  clock  may  be  facilitated  by  the  invention 
of  a  New  Haven  man,  ^^'ho  proposes  to  do  away 
with  dock  dials  altogether,  substituting  therefor 
moving  ligure  wheels,  showing  through  openings 
in  an  appropriate  plane  surface,  to  indicate  time  as 
a  cyclometer  does  miles.  Many  advantages  are 
enumerated  for  the  new  clock,  which  will  at  all 
times  show  the  exact  time,  as  12:52,  6:ig  and  the 
like,  without  mental  calculation  of  the  position  of 
the  hands.  The  idea  lends  itself  readily  to  electrical 
control. 

Electrical  regulation  of  clocks  is  now  accom- 
plished on  a  large  scale,  the  Western  Union  Tele- 
graph company  having  a  department  exclusively 
devoted  to  the  purpose  and  controlling  1,500  clocks 
in  New  York  city  alone.  However,  the  new  inven- 
tion discloses  wider  possibilities  and  seems  worthy 
of  attention. 


May  is  the  month  of  exposition  opening  and 
T90T  is  the  year  of  two  important  international  ex- 
hibitions— those  of  Buffalo  and  Glasgow.  The  Pan- 
American  Exposition  at  Buffalo  is  already  open 
to  visitors.  From  its  close  relation  to  the  electric- 
ally transmitted  power  of  Niagara  Falls,  from  its 
spectacular  electric-lighting  features  and  from  the 
electrical  conventions  held  in  conjunction  with  it. 
this  exposition  is  of  especial  interest  to  electrical 
men.  That  at  Glasgow  is  less  well  known  on  this 
side  of  the  water,  but  is  also  an  important  collec- 
tion, particularly  in  machinery.  It  is  not  open  as 
yet,  but  will  be  by  the  middle  of  the  month.  Here 
American  exhibits  occupy  a  large  space  in  the  ma- 
chinery hall,  but  after  Great  Britain  Russia  is  the 
largest  exhibitor.  Power  is  supplied  from  steam  , 
boilers  and  engines,  coal  being  burned  as  fuel. 
Four-fifths  of  the  power  generated  is  transformed 
into  electricity,  there  being  12  engine-dynamo  units 
having  a  combined  output  of  4,176  horsepower. 
Direct  current  and  250-volt  and  500-volt  circuits  are 
used.  The  principal  lighting  is  by  enclcsed  arc 
lamps,  ran  cither  10  in  series  or  five  in  series.  An 
interesting  exhibition  is  promised,  but  one  without 
the  electrical  novelties  and  electrical  decorations 
which  are  tO'  be  shown  at  Buffalo. 


From  a  curious  prospectus  in  script  reproduction 
we  learn  that  electric-power  transmission  on  a  large 
scale  has  at  least  reached  the  promoting  stage  in 
Russia.  It  appears  that  his  majesty  the  emperor 
has  ordered  to  be  issued  permission  to  the  "titular 
councilor  engineer-mechanic,"  Benjamin  Dobrot- 
vorsky,  to  establish  a  joint  stock  company  called 
the  St.  Petersburg  Company  for  Electric  Trans- 
mission of  the  Power  of  Wateerfalls,  according 
to  the  statute  examined  and  confirmed  by  his 
imperial  majesty  in  Pcterhof  on  June  13,  1897.  Fur- 
ther examination  of  the  document  reveals  the  fact 
that  it  is  proposed  to  transmit  electrically  power 
from  the  rapids  of  the  Volkhov,  Narova  and 
Vuoksa  rivers  to  St.  Petersburg  to  an  amount  up 
to  100,000  horsepower.  Engineering  details  are  not 
given  in  the  prospectus,  which  is  issued  with  the 
idea  of  enlisting  American  capital.  It  is  stated, 
however,  that,  as  might  be  expected,  aerial  con- 
ductors and   high-pressure  currents  are  to  be  used. 

The  following  paragraph  is  interesting:  "The 
income  of  the  business  has  been  calculated  at  40 
per  cent.,  but  in  reality  it  will  be  nearly  double. 
Besides,  the  prices  for  renting  electric  light  have 
been  lowered  from  25  copecks,  which  is  the  price 
current,  to  9.6  copecks;  for  electric  motive  power, 
from  18  copecks  to  5%  copecks  per  kilowatt  per  hour: 
for  factories,  instead  of  4V2  copecks,  what  costs 
horse  hour,  as  for  example  at  the  Poutikoff  works, 
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to  3%  copecks  per  kilowatt-hour."  The  English  of 
this  is  rather  misty  in  spots,  but  the  promise  of 
large  profits  and  reduced  prices  to  consumers  of 
electric    current    is   quite    clear. 

The  total  capitalization  of  the  company  may  be 
20.000,000  rubles,  and  the  promoters  say  that  "It 
is  very  important  for  the  United  States  that  her 
largest  electric  firms  take  part  in  this  sure  and  ad- 
vantageous enterprise."  United  States  Consul-gen- 
eral Holloway  at  St.  Petersburg  is  said  to  certify 
that  the  powers  of  the  company  have  been  con- 
firmed by  the  Russian  government.  The  names  of 
some  Chicago  and  New  York  gentlen)cn  are  given 
as  having  taken  interest  in  the  project.  We  do  not 
know  of  any  hydro-electric  transmission  plant  in 
the  United  States  or  elsewhere  that  pa}'s  80  per 
cent,  profit,  but,  on  the  other  hand,  conditions  arc 
different  in  the  czar's  dominions,  and  it  is  barely 
possible  that  the  prospects  of  the  business  are  not 
so  extravagantly  overdrawn  as  one  might  suppose 
at  first  glance.  At  any  rate,  the  project  is  an  in- 
teresting one,  although  many  items  of  information 
that  should  be  given  are  lacking  in  the  financial 
prospectus. 


The  question  of  the  responsibility  of  electrical 
companies  in  the  erection  of  guard  wires  over  high- 
potential  wires  in  a  city  street  is  an  old  one,  but 
the  Supreme  Court  of  New  Jersey,  in  the  case  of 
Rovve  against  the  New  York  and  New  Jersey  Tele- 
phone company  and  the  Hudson  County  Electric 
company,  has  taken  the  rather  unusual  course  of  de- 
claring that  both  companies — one  using  current  of 
potential  so  low  as  to  be  harmless,  and  the  other 
cinploying  high-pressure  wires — are  to  be  held  re- 
sponsible. In  this  particular  case  a  boy  was  killed 
by  contact  v/ith  a  telephone  wire  which  had  been 
blown  over  the  electric-hght  wires,  the  fatal  cur- 
rent coming  from  the  latter.  Under  these  circum- 
stances, the  Supreme  Court  thinks  that  the  omis- 
sion of  the  companies  to  construct  guards  between 
their  lines  at  the  places  where  they  crossed  was  a 
fact  on  which  a  finding  of  negligence  in  each  could 
be  supported.  Assuming  that  such  a  guard  may 
be  required,  the  court  goes  on  to  consider  particu- 
larly whether  the  duty  of  providing  it  may  be  im- 
posed on  both  companies.  It  says  that  the  obliga- 
tions of  the  electric-light  company  in  this  case  may 
readily  be  indicated.  The  telephone  company's  sys- 
tem was  first  erected,  and  was  in  operation  when 
the  electric-light  company  constructed  its  line.  The 
latter  company  therefore  took  its  privilege  of  using 
the  street  subject  to  the  fact  that  the  telephone  wires 
were  there  crossing  its  route.  In  view  of  this  fact, 
it  placed  its  wires  below,  and  introduced  the  high- 
pressure  current,  thus  making  dangerous  the  wires 
of  the  telephone  company,  which  before  had  been 
Inirmlcss.  Against  the  danger  thus  created  by 
the  electric-light  company,  the  latter's  duty  plainly 
required  it  to  guard  by  all  reasonable  means. 

The  obligation  of  the  telephone  company,  the 
court  says,  was  not  so  palpable,  but  still  it  thinks 
it  might  be  deduced  from  settled  principles.  Every 
person  using  the  highways  is  bound  to  exercise 
reasonable  care  to  protect  others  from  harm  through 
his  use.  In  case  the  use  is  continuous,  the  degree 
of  care  required  will  not  be  governed  by  the  con- 
dition of  the  highway  at  the  tiine  the  use  began,  but 
will  change  as  that  condition  changes,  and  must 
keep  pace  with  the  circumstances  as  they  occur.  A 
corporation  authorized  by  law  to  occupy  the  public 
streets  with  appliances  for  its  business  holds  the 
privileges  subject  to  such  regulations  as  are  reason- 
ably necessary  for  the  Common  use  of  the  streets  for 
all  lawful  purposes.  When,  therefore,  the  electric- 
light  company,  under  legislative  sanction,  placed  its 
structures  in  the  street,  a  new  state  of  things  ap- 
peared, with  reference  to  which  the  care  demandable 
from  the  telephone  coinpany  must  be  gauged.  It 
■at  once  became  the  duty  of  the  telephone  company, 
it  is  asserted,  to  adopt  reasonable  measures  to  pro- 
tect travelers  from  danger  attending  its  own  use 
of  the  street  as  occupied  by  the  electric-light  com- 
pany's system.  From  this  it  follows,  the  court  says, 
that,  if  a  guard  such  as  is  above  mentioned  be  a 
reasonable  means  of  preventing  danger  likely  to . 
arise  from  the  breaking  of  the  telephone  company's 
wires,  it  was  the  duty  of  that  company  to  provide 
the  guard,  or  see  that  it  was  provided,  and  a  failure 
to  do  so  was  negligence.  Thus  the  court  holds  that 
the  absence  of  such  .guards  would  sustain  a  finding 
that  both  companies  had  neglected  their  duties  to 
travelers  on  the  highway. 


May  4.  1901 


WESTERN    ELECTRICIAN 


303 


Some  Notes   on   the   Copper-cadmium 
Storage  Battery. 

By    J.     K.     PUMPELLV. 

In  a  stoi-age  battery  recently  described  as  new  and 
attributed  to  Mr.  Thomas  A.  Edison  one  of  the 
main  features  is  the  use  of  copper  and-  cadmium  as 
electrodes  in  an  alkaline-hydrate  solution,  for  the 
reason  that  cadmium  is  insoluble  in  an  "alkaline 
lye." 

The  history  of  this  particular  type  of  battery 
dates  back  to  18S7.  when  William  Morrison  and 
Louis  Schmidt,  the  latter  a  well-known  chemist,  both 
of  Des  Moines,  Iowa,  after  many  experiments,  first 
made  application  for  patents  for  the  use  of  cadmium 
and  copper  in  an  alkaline-hydrate  solution  as  elec- 
trodes for  a  storage  battery.  The  gentlemen  named 
built  several  of  these  batteries,  at  great  expense,  and 
then  abandoned  their  use  on  account  of  the  excessive 
cost  and  the  lack  of  efficiency.  The  expense  of 
making  these  experiments  and  complete  batteries 
was  as  follows :  Two  hundred  pounds  of  finely  di- 
vided copper  at  54  cents  a  pound,  250  pounds  of  cad- 
mium at  $1.20  a  pound,  and  about  150  pounds  of 
cadmium  sulphate  at  $1.80  a  pound.  These  pur- 
chases were  made  from  Malinckrodt  of  St.  Louis 
and  from  a  Des  Moines  wholesale  drug  concern — 
Hulburt,  Hess  &  Co.— and  in  order  to  continue  these 
experiments  to  a  practical  resuU.  it  was  found  nec- 
essary to  buy  50  pounds  more  of  cadmium,  the  price 
of  which  had  risen  to  $240  a  pound.  The  amount 
purchased  at  first  seems  to  have  cornered  the  mar- 
ket. And  this  is  not  strange  if,  even  at  this  later 
date,  the  year  1900,  five  tons  of  cadmium  was  all  that 
was  made  in  the  world. 

The  natural  result  of  such  prices  was  to  convince 
business  men  that  this  type  of  battery  was  utterly 
impracticable.  In  addition,  Mr.  Morrison  found  that 
to  charge  the  completed  battery  with  any  practicable 
current  the  counter  electromotive  force  ran  up 
nearly  as  high  as  in  chargmg  a  lead  battery,  approxi- 
mately 2.;^  volts  per  cell,  while  on  discharge,  under 
a  load  of  lO  or  15  amperes,  the  voltage  dropped  to 
approximately  0.5  volt,  and  then  slowly  to  0.3 
volt,  the  average  discharge  being  at  about  04  volt. 

Mr.  Morrison's  object  in  all  these  expensive  ex- 
periments was  to  make  a  battery  in  which  both 
electrodes  would  be  insoluble  in  the  alkaline  elec- 
trolyte— an  advantage  which  did  not  obtain  with 
the  zinc  and  copper  coupte ;  but  this  advantage  of 
insolubility  of  electrodes  was  lost  when  compared 
with  the  work  done  by  the  soluble  zinc  on  ac- 
count of  the  higher  voltage  gained  by  the  use  of 
the  zinc  and  by  the  comparatively  much  lower 
cost  of  that  metal.  A  satisfactory  grade  of  battery 
zinc  could  be  bought  in  the  market  for  10  cents  a 
pound,  whereas  the  price  of  cadmium  ranged  from 
^1.40  to  $i.in  a  pound.  The  latter  figure  is  quoted 
to-day  by  Merck  &  Co.  of  New  York. 

Now,  according  to  the  atomic  weight  of  zinc,  it 
requires  3  1^^  pounds  of  zinc  to  decompose  one  pound 
of  water.  This,  at  10  cents  a  pound,  would  be,  ap- 
proximately. 31  cents,  which  is  the  retail  price  of 
battery  zincs  to-day.  The  atomic  or  combining 
weight  of  zinc  is  65,  and  of  cadmium,  112.  Now, 
it  can  be  readily  calculated  that  it  would  require 
about  two  pounds  of  cadmium  to  dp  the  work  of 
one  pound  of  zinc.  With  cadmium  at  Si. 10,  the  low- 
est price  quoted,  with  two  pounds  of  cadmium  to  do 
the  work  of  one  of  zinc,  with  s^o  pounds  of  zinc 
to  decompose  one  pound  of  water,  and  therefore 
with  over  six  pounds  of  cadmium  to  do  the  same 
work,  the  relative  costs  would  be  $6.60  in  the  case  of 
cadmium  and  31  cents  in  the  case  of  zinc.  This 
shows  great  difference  in  price  as  well  as  the  loss 
in  efficiency  of  over  70  per  cent. 

The  writer  some  years  ago  experimented  on  these 
lines,  and  met  with  the  same  objections  that  Mr. 
Morrison   encountered. 

Now.  although  the  cadmium  and  copper  may  last 
for  years  without  any  loss,  the  low  voltage  in  the  out- 
put of  the  battery  and  the  high  expense  of  current 
necessary  to  charge  it  render  it.  as  it  stands  in  the 
recent  printed  descriptions,  both  inefficient  and  too 
expensive  for  automobile  work.  Lindoubtedly,  this 
type  of  battery  could  be  made  useful  where  small 
batteries  and  a  small  output  are  needed,  as  in 
telephone  and  telegraph  distribution,  where  only 
a  small  current  of  high  voltage  is  wanted,  the  cost 
of  charging  in  such  cases  being  almost  negligible. 


Annual  Report  of   the  General  Electric 
Company. 

The  financial  part  of  the  annual  report  of  the 
General  Electric  company  for  the  year  ended  Jan- 
uary 31,  1901,  was  summarized  in  the  Western  Elec- 
trician of  April  20th.  The  complete  report  to  the 
stockholders  has  since  been  issued,  however,  and 
from  it  the  following  facts  of  general  interest  are 
quoted. 

Sales  Department  (Vice-president  Griffin), 

During  the  year  over  150.000  separate  supply  or- 
ders were  received,  averaging  over  $60  each,  and 
over  12.000.000  incandescent  lamps  were  ordered. 

We  receiverl  orders  for  over  350,000  horsepower  of 
alternatirg  and  direct-current  generators,  and  more 
than  600,000  horsepower  of  electric  motors  and 
transformers    for   various   uses. 


Long-distance  transmission  plants  have  continued 
to  increase  in  number  and  importance.  One  of  the 
most  mtercstnig  contracts  of  this  character  is  one 
closed  this  year  tor  the  electrical  equipment  of  a 
power  station,  the  construction  of  a  pole  hue  nearly 
J  00  miles  long,  and  for  supplying  4,000  horsepower 
of  our  motors,  to  operate  mining  machinery  at  the 
Kular  gold  helds  in  tlie  state  of  Mysore,  India.  I  ins 
concracc  was  awarded  to  us  after  an  exhaustive  in- 
\t:s[igaiion  and  a  caretul  study,  on  the  part  of  the 
engineers  of  the  Mysore  government,  of  tne  competi- 
tive tenders  of  the  principal  electrical  firms  ot  the 
world. 

ihe  consolidation  of  various  small  railway  and 
lignting  systems  under  one  management  has  resulted 
in  the  concentration  of  electrical  apparatus  in  large 
stations,  equipped  with  alternating  apparatus  and 
suppiymg  energy  over  a  considerable  area,  the  sys- 
tem employed  Deing  that  of  the  revolving-field  gen- 
erator and  rotary  converter,  mentioned  in  previous 
reports,  ihe  demonstrated  economies  of  our  early 
installations  of  this  character  have  lead  to  a  great 
extension  of  this  kind  of  business.  Among  the  im- 
portant contracts  is  one  for  30,000  horsepower  in 
large  generators  for  the  initial  equipment  ot  tiie  new 
power  bouse  of  the  Niagara  Falls  Power  company  at 
Niagara    Falls. 

During  the  past  year  we  have  established  an  office 
in  London  for  the  better  conduct  of  our  European 
business  and  such  business  from  the  British  col- 
onies and  other  parts  of  the  world  as  naturally  fo- 
cuses in  London. 

Manufacturing  (Vice-president  Rice). 

Our  large  and  increasing  business  has  required  the 
expenditure,  for  extensions  to  existing  buildings 
and  the  erection  of  new  ones,  and  for  additional  ma- 
cliinery,  of  approximately  $1,200,000,  exclusive  of 
ilie  cost  of  patterns,   special   tools,   furniture,  etc. 

At  the  bchenectady  works  the  extensions  to  Build- 
ing 2;^  of  about  40,000  square  feet  to  provide  for  the 
increased  demand  for  switchboards,  controllers  and 
^.milar  apparatus,  and  to  the  iron  foundry,  of  about 
4u,ooo  square  feet,  both  mentioned  in  my  last  report, 
-i  i.re   completed    during   the  year. 

A  new  porcelain  shop,  of  46,000  square  feet,  and 
Ijuildings  lor  the  manufacture  of  special  insulating 
materials,  aggregating  30,000  square  feet,  have  also 
been    completed. 

lb  provide  adequately  for  the  increased  power 
required  for  testing  and  manufacturing  purposes,  and 
lor  the  necessary  Heating  of  the  extensions  to  plant, 
uur  power  house  has  been  extended  and  additional 
boilers  and  engines,  aggregating  6,000  horsepower, 
have  been  installed. 

We  are  now  erecting  a  pattern  shop  of  52,000 
square  feet,  and  adding  about  70,000  square  feet  to 
our  machine-shop  facilities. 

At  the  Lynn  works,  extensions  amounting  to  70,- 
000  square  feet  have  been  made  to  various  depart- 
ments. 

At  the  Harrison  works  a  fireproof  storage  build- 
ing, of  68,000  square  feet,  is  nearly  completed. 

Engineering   (Vice-president  Rice). 

Engineering  work  during  the  past  year  has  been 
directed  toward  increasing  the  efficiency  and  reducing 
the  cost  of  our  standard  apparatus  and  the  designing 
ot  new  machinery  or  modifications  in  standard  ma- 
chinery to  meet  special  cases. 

i  he  demand  for  generators  of  large  size,  from 
3,000  to  5,000  horsepower,  has  increased,  and  the 
average  size  of  electric  motors  and  generators  has 
materially  increased. 

The  5,000-horsepower  generators  for  the  new 
power  house  at  Niagara  Falls  have  been  designed, 
and  their  construction  is  well  tinder  way.  This  in- 
stallation, which  is  expected  to  be  a  model  of  effi- 
ciency and  simplicity,  also  includes  a  switchboard  of 
special  design  for  the  control  of  30,000  horsepower. 

In  many  instances  it  is  found  to  be  cheaper  to  con- 
vert the  energy  of  coal  into  electricity  at  the  mines 
and  transmit  it  over  a  wire  to  the  point  of  consump- 
tion than  to  transport  the  coal  itself.  Successful 
installations  of  this  character  have  been  made  by  us 
during  the  past  year.  It  is  expected  that  such  in- 
stallations will  become  more  numerous  and  impor- 
rant  as  the  distance  to  which  electricity  may  be 
economically  transmitted  is  increased. 

The  number  of  industrial  plants  in  which  electric 
motors  are  used  for  the  operation  of  machinery, 
such  as  plate-glass,  harvesting;,  cotton,  woolen,  cement 
machinery,  etc.,  has  largely  increased.  Some  of  the 
larger  mills  have  installed  electric  motors  to  an  ag- 
gregate capacity  of  more  than  5,000  horsepower. 
L'sers  of  eiectric  motors  are  rapidly  learning  to  ap- 
preciate the  value  of  electricity,  not  alone  on  account 
of  the  saving  in  power  following  its  use,  but  prin- 
cipally because  of  the  convenience,  flexibility  and 
icady  control  of  the  electric  system,  \vhich  invariably 
economizes  labor  and  increases  production. 

The  original  and  important  work  done  by  several 
of  our  engineers  in  the  development  of  a  simple  and 
highly  effective  train  control  for  electric  traction'  is 
a  matter  of  great  satisfaction. 

Much  of  our  best  engineering  skiill  has  been  de- 
voied  to  the  difficult  problem  of  providing  a  simple 
and  safe  method  of  controlling  and  switching  large 
amounts  of  electrical  energy  at  high  voltage.  The 
result  has  been  signally  successful  and  has  been  fol- 
lowed by  large  orders  for  switchboard  installations 
involving  the  use  of  our  improved  appliances,  among 
which  orders  may  be  mentioned  one  of  50,000-horse- 
power  capacity   and    one   of  30^00  horsepower,   for 


two  of  the  most  important  electrical  enterprises  in 
this  country. 

Stocks  Owned  by  General  Electric  Company. 


Corporate  Name. 


Australian     Genera!     Electi 

company 

Augusia  Railway  and  Electric 

company 

Buffalo  Genera!  Electric  com 

pany 

British       T!ion]son  -  Houston 

company,  Limited        

Cie.    d'Electiicite     Tliomson 

Houston  de  ia  Mediterranee. 
Compagnie     Francaise,     etc., 

Thomson- Houston 

Chaitanooga  Light  and  Power 

company 

Cincinnati      Edison     Electric 

company 

Consolidated    Eiectric    Light 

company 

Cleveland  Eleclric  liluminat 

ing  company  (Com.) 

Chicago  Edison  company 

Columbus     Edison     company 

(Pref.) 

Columbus     Edison     company 

(Com.) 

Edison      Light    company      of 

Grand  Rapids 

Edison       Electric       company 

(Pr=f-) 

Edison       Electric       company 

(Com.) 

Jackson  Light  and  Power  com- 
pany  

Mexican      General       Electric 

comoany 

New  Omaha   Thomson-HouS' 

ton  Electric  Light  company 
Northern    Railway     and     Im. 

provement  company 

Otis  Elevator  company  (Pref, ) 
Otis  Elevator  company  (Com,  I 
Paterson  and  Passaic  Gas  and 

Electric  company 

Pueblo  Traction  and  Electric 

company 

Public  Works  company 
Seattle       Eleclric       company 

(Pref.) 

Seattle        Electric      company 

(Com.) 

.Schenectady  Realty  company- 
South    Jersey     Gas,     Electric 

and  Traction  company 
Sacramento  Electric,  Gas  and 

Railway  company 

Seneca  Edison  company, 
Schenectady  Railway  company 
South   African  General  lilec- 

tric  company 

South  American  General  Elec 

trie  Supply  company 

Tacoma    Railway  and    Power 

company 

Union     Elektricitaets-Gesell- 

schaft 

Union  Electric  company( Pref.) 
Union  Electric  compaDy(Com.) 
United      Electric      Securities 

company  (Com.) 

United  Gas  and  Electric  com- 


Schenectady,  N.  Y... 

Augusta,  Ga 

Buffalo,  li.  Y 

London,  Eng 

Paris,  France 

Paris,  France 

Chattanooga,  Tenn  .. 

Cincinnati,  Ohio 

Birmingham,  Ala 


Cleveland,  Ohio 
Chicago,  111 


road  company  (Pref,). 


Address. 


Columbus,  Ohio 

Columbus,  Ohio 

Grand  Rapids,  Mich., 
New  Orleans,  La...., 

New  Orleans.  La 

Jackson,  Mich 

Schenectady,  N.  Y... 
Omaha,  Neb , 


New  Whatcom,  Wash, 

Yonkers,  N.  Y 

Yonkers,  N  Y 


Paterson,  N.  J. 


Pueblo.  Colo. 
Bangor,  Me... 


Seattle,  Wash. 


Seattle,  Wash 

Schenectady,   N.  Y. 


Trenton,  N.  J 

Sacramento,  Ca! 

Seneca  Falls,  N.  Y., 
Schenectady,  N.  Y.. 

Schenectady,  N.  Y.. 

Schenectady,  N.  Y.. 

Tacoma,  Wash 


Berlin,  Germany., 

Dubuque,  la 

Dubuque,  la 


Boston,  Mass. 
Dover,  N.  H.. 
Utica,  N.  Y.... 


S      50,000    ' 

240,000 

131,500 

158.750 

"3. 17s 

50,000 

150,000 

366,600 

314.500 

187,000 
190,300 

20,100 

30,200 

24,000 

1.763.800 

1,365,000 

25.000 

50,000 

288,750 

53.100 
60,000 
6o,coo 


50,000 
146,104 


38,000 
37.700 
300,000 

50,000 

25,000 

75 1. 400 

31.654 
122,500 
122,500 

500,000 

62,500 

50,000 

S8.i82.333 


Total  book  value 53.269,832.84 

Average  per  cent,  of  book  value  of  above-named    stocks    to 
par,  39.96- 

Bonds  Owned  by  General  Electric  Company. 


Corporate  Name. 


Anniston     Electric     and     Gas 


pany 

Asheville  and  Biltmore  Street 
Railway  and  Transportation 
company 

Asbland  Light,  Power  and 
Street  Railway  company 

Brush  Electric  company 

Columbus  Railroad  company. 

Charleston  Consolidated  Rail- 
way, Gas  ana  Electric  com' 
pany 

Citizens'  Electric  Light  and 
Power  company  (Rec'rsCifs.) 

Edison  Electric  company 

Geneva  Power  and  Light  com 
pany 

Jackson  Light  and  Power 
compauy 

Little  Rock  Edison  Electric 
L'ght  and  Power  company.. 

Liiilc  Rock  Traction  and  Elec- 
tric company  (2d  Mortg.)  — 

Madison  Electric  Railway 
company 

Montana  Power  Transmission 
company..     

Northern    Railway     and     ] 
provement  company 

Public  Works  company,. , . 

Rutland  Ciiy  Electric  company 

Sacramento  Electric,  Gas  and 
Railway  company 

Schenectady  Railway  company 

Seneca  Edison  company... 

Tacoma  Railway  and  Power 
company 

United  Gas  and  Electric  com 
pany 

Winona  Railway  and  Lighi 
company 


Anniston.  Ala,.   . 
Asheville,  N.  C 

Asheville,  N.  C. 


Ashland,  Wis 

Cleveland,  Ohio., 
Columbus,  Ga 


Charleston,  S.  C. . 


Houston,  Tex 

Los  Angeles,  Cal. 


Geneva,  N.  Y 

Jackson,  Mich  — 
Little  Rock,  Ark. 
Little  Rock,  Ark. 

Madison,  Wis 

Butte,  Mont 


New  Whatcom,  Wash, 

Bangor,  Me 

Rutland,  Vt 


Sacramento.  C^l 

Schenect!)dy,  N.Y... 
Senec?  Falls,  N.  Y... 


Tacoma,  Wash. 

Dover,  N.  H 

Wioona,  Minn.. 


Total S2,2i8.7i5 


S      96,000 
27,000 


110,000 
165  000 
43,000 


60,000 
36.000 

49,000 

32.000 

21,00a 

77,000 

22,000 

36,000 

45.OQ0 
222,715 
98,000 

207,000 
256,000 
30,000 

423,000 

20,000 

36,000 


Total  book  value Si  569.418.89 

Average  per  cent,  of  book  value  of  above-named  bonds  to 
par,  70-73- 

Miscellaneous. 

The  annual  meeting  of  the  stockholders  of  the  Gen- 
eral Electric  company  will  be  held  at  the  company's 
office,  Schenectady,  N.  Y.,  on  Tuesday,  May  14,  I90i» 
at  noon. 

Mr.  Hinsdill  Parson,  the  head  of  the  law  de- 
partment at  Schenectady,  has  recently  been  elected 
fourth  vice-president  of  the  company. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


The  Coming  of  Mr.  Sabin. 

Brief  announcement  was  made  last  week  of  im- 
pending changes  in  the  Chicago  Telephone  com- 
pany and  the  Central  Union  Telephone  company,  by 
which  John  I.  Sabin,  the  well-known  telephone  man 
of  San  Francisco,  will  accept  the  presidency  of  both 
companies.  Mr.  Sabin  will  come  to  Chicago  about 
May  15th,  to  take  up  his  new  work.  He  has  already 
accepted  the  presidency  of  the  Chicago  company, 
and  it  is  expected  that  at  the  meeting  of  the  di- 
rectors of  the  Central  Union  company  on  May  i6th 
a    similar  change    will   be    authorized. 

ilr.  Sabin  was  in  Chicago  for  a  few  hours  on 
April  24th,  but  he  would  say  but  little  concern- 
ing his  future  plans.  It  is  surmised,  however,  that 
he  will  put  into  effect  the  graded-rate  or  measured- 
service  system,  which  has  been  and  is  now  in  use  hy 
his  company  on  the  coast.  One  of  the  improvements 
which  Mr.  Sabin  has  brought  into  use  on  the  coast 
and  which  has  also  been  tried  in  Michigan  is  re- 
duced rates  for  short  conversations  over  long-dis- 
tance lines.  He  found  that  one  or  two  minutes'  con- 
versation is  often  sufficient  for  the  transaction  of 
business,  and  he  arranged  a  rate  schedule  for  short 


JOHN   I.    SABIN. 

conversations,  instead  of  charging  the  same  rate  for 
anything  under  five  minutes. 

The  coming  of  tliC  new  president  is  looked  for- 
ward to  with  great  interest  by  the  telephone  sub- 
.'.cribers  in  Chicago,  as  Mr.  Sabin's  fine  record  on 
the  Pacific  coast  is  well  known.  In  San  Francisco, 
on  December  31,  1S95,  there  were  6.372  subscribers 
and  ou  December  31,  1900,  there  were  21,324.  an  in- 
crease of  14,952  subscribers,  or  about  340  per  cent., 
in  five  years.  The  greatest  increase  was  in  igoo, 
being  4,507  subscribers.  In  the  Pacific  States  Tele- 
phone and  Telegraph  company,  as  a  whole,  the  in- 
crease was  from  20.053  subscribers  on  December  31. 
1S95,  to  85,744  on  December  31,  1900.  an  increase  of 
65,691  subscribers,  or  425  per  cent.,  in  live  years. 
The  most  comprehensive  explanation  for  this  phe- 
nomenal growth  is  that  given  by  one  who  said : 
"The  reason  for  the  success  of  the  Pacific  States 
Telephone  and  Telegraph  company  is  its  president." 
To  know  the  policy  and  personality  of  President 
John  I.  Sabin  is  to  know  the  secret  of  the  com- 
pany's success. 

Mr.  Sabin  first  went  to  California  in  1866  with  the 
Collins  expedition  to  establish  European  telegraphic 
connection  by  land  lines  to  Alaska.  That  project 
being  abandoned,  he  selected  San  Francisco  for  his 
home  and  entered  the  Western  Union  service.  He 
was  appointed  manager  of  the  supply  department 
and  afterward  from  that  position  he  was  promoted 
to  that  of  superintendent  of  the  American  District 
Telegraph  company.  Mr.  Sabin  organized  two  or 
three  telegraph  companies  in  the  West.  One  was 
in  the  state  of  Washington,  one  in  Oregon  and  one 
in  California,  and  he  formed  tlie  Pacific  Slates  Tele- 
phone and  Telegraph  company  by  merging  the  three 
companies.  He  has  been  the  president  and  mana- 
ger of  the  Pacific  States  Telephone  and  Telegraph 
company  since  its  organization,  and  will  retain  both 
offices,  though  he  will  reside  in  Chicago. 

A  great  many  telephone  patents  liave  been  granted 
to  Mr.  Sabin,  among  which  the  most  prominent  are 
those  relating  to  the  Sabin-Hampton  express  system. 
This  system  has  been  in  use  in  San  Francisco  and 
other  western  cities  controlled  by  the  Pacific  States 
company  since  1893,  and  it  has  given  satisfaction. 


The  net  income  of  the  Mexican  Telcplione  com- 
pany for  the  year  ended  February  28,  1901,  was 
S76.779.  The  net  income  of  the  preceding  year  was 
$59,991,  but  as  the  expense  for  new  construction 
was  greater,  the  balance  was  less — $18,082  for  tile 
year  ended  last  February,  compared  with  $25,658  of 
the  year  before. 


Telephone  News  from    the   Northwest. 

The  Western  Telephone  company  will  construct  a 
line  between  Garretson  and  Dell  Rapids,  S.  D. 

The  Woonsocket  Telephone  company  has  been 
granted  a  franchise  for  a  local  exchange  at  Woon- 
socket, S.  D. 

The  Minnesota  Rural  Telephone  company  has 
been  formed  at  Wyanette,  near  Princeton,  Minn., 
with  $25,000  capital  stock.  It  will  build  a  line  from 
Princeton  to  Wyanette. 

The  Wisconsin  Teleplione  company  has  just  com- 
pleted a  copper-metallic  circuit  connecting  Appleton 
and  other  points  in  the  Fo.x  River  Valley  with  Eau 
Claire. 

E,  Allen  secured  a  franchise  at  Jamestown,  N.  D., 
for  a  local  exchange.  M.  H.  Jewell's  request  for  a 
franchise  was  refused. 

The  People's  Independent  Telephone  company  has 
been  granted  a  franchise  for  a  local  exchange  at 
Winthrop,  Minn. 

The  sheriff  at  St.  Paul  has  been  appealed  to  by 
the  Northwestern  Telephone  Exchange  company  to 
corner  an  individual  who  makes  a  practice  of  load- 
ing nickel-in-the-slot  instruments  with  beer  checks, 
slugs  and  any  other  metal  which  comes  handy. 

The  Northern  Electric  Telephone  company  in- 
forms the  people  of  Brown's  Valley,  Minn.,  that 
the  company  will  build  for  a  distance  of  12  miles 
into  the  country  if  given  a  guarantee  of  12  sub- 
scribers at  $2  each  a  month. 

The  Trempealeau  and  Buffalo  County  Telephone 
company  has  been  formed,  and  will  at  once  construct 
a  line  between  Independence  and  Gilmanton,  Wis. 

The  local  exchange  at  Milbank,  S.  D.,  has  had 
its  so-drop  switchboard  replaced  by  one  of  100 
drops. 

The  city  of  Duluth,  Minn.,  has  appealed  to  the 
Supreme  Court  in  the  case  against  the  Duluth  Tele- 
phone company,  involving  the  right  of  the  company 
to  continue  in  business  after  the  expiration  of  its 
franchise.  The  company  won  its  case  in  the  lower 
court. 

A  local  exchange  will  be  installed  and  in  opera- 
tion in  Webster.  S.  D.,  about  May  20th. 

The  Fergus  Telephone  company  of  Fergus  Falls. 
Minn.,  is  about  to  establish  a  local  exchange  at 
Pelican  Rapids,  Minn. 

The  heads  of  city  departments  in  Si.  Paul  will 
keep  a  careful  walch  henceforth  on  the  use  of  their 
telephones  for  long-distance  service.  A  careful 
record  will  be  made  of  all  out-of-town  connections. 
In  the  past  it  has  been  customary  to  allow  many 
persons  an  indiscriminate  use  of  the  telephones,  but 
the  suit  of  the  telephone  company  for  service  has 
made  a  change  in  this  respect. 

The  Rocky  Mountain  Bell  Telephone  company 
will  build  a  line  from  Whitehall  to  Bozeman,  80 
miles,  and  from  Laurel  to  Red  Lodge  and  Bridger. 
A  heavy  copper  wire  is  to  be  strung  from  Butte  to 
Dillon,  85  miles. 

The  Home  Telephone  company  of  Oskaloosa, 
Iowa,  has  been  sold  to  the  Oskaloosa  Home  Tele- 
phone company,  which  is  said  to  be  backed  by  $500,- 
000  capital.  Senator  H.  H.  Evans  of  Aurora,  111., 
is  president. 

The  Williamsburg  Telephone  company  of  Will- 
iamsburg, Iowa,  has  been  incorporated,  with  $10,000 
capital  stock. 

The  Story  City  Telephone  company  of  Story  City. 
Iowa,  has  filed  articles  of  incorporation. 

N.  S.  and  M.  H.  Harter  have  been  granted  a 
franchise  for  a  local  exchange  at  Kingsley,  Iowa. 

The  system  of  the  Central  Telephone  company, 
which  has  headquarters  in  Des  Moines.  Iowa,  has 
been  sold  to  Indiana  men  for  $19,000.  It  is  under- 
stood that  from  $20,000  to  $25,000  will  be  expended 
at  once  in  improvements.  The  company  has  175 
miles  of  copper  metallic-circuit  toll  lines. 

R.  Spire  and  Fred  McCall  will  connect  Sheridan 
and  Tama,  Iowa,  by  telephone  this  spring. 

The  Trans-Mississippi  Telephone  and  Telegraph 
company  has  been  incorporated,  with  head  offices 
at  Des  Moines,  Iowa.  The  capital  stock  is  $100,000. 
The  company  will  build  a  long-distance-line  system 
across  the  state  to  connect  the  200  Independent  com- 
panies of  Iowa.  The  first  line  will  be  from  Council 
Bluffs  to  Iowa  City. 

The  Hay  Springs  Telephone  company  of  Hay 
Springs,  Neb.,  has  been  formed,  to  build  a  line  to 
Mooneow,  20  miles  south.  The  line  is  expected  to 
be  completed  by  June  1st. 

The  Alton  Mutual  Telephone  company  of  Afton, 
Iowa,  will  install  a  local  exchange  at  once.  R. 


Ohio  Telephone  Notes. 

The  telephone  lines  in  the  slate  have  for  the  most 
part  been  repaired  and  put  in  good  condition  since 
the  storm  of  a  few  days  ago  abated.  For  some  time 
it  was  almost  impossible  to  secure  communication 
with  either  Pittsburg  or  New  York,  by  telegraph  or 
telephone,  but  the  lines  have  now  all  been  put  in 
order.  High  waters  have  also  done  some  damage, 
especially  along  the  Ohio  River  and  along  some 
of  the  smaller  streams  of  the  state.  Everything 
^\'ill  soon  be  in  order  in  these  places,  however,  as 
the  water  is  receding.  Portsmouth  seemed  to  be  in 
the  greatest  danger,  although  Huntington,  W.  Va., 
was  also  cut  off  from  the  outer  world  for  a  time. 

The  Weston  and  Grand  Rapids  Telephone  com- 
pany of  Weston,  Ohio,  will  build  a  line  west  from 


the  town  for  the  use  of  farmsrs.  This  company  has 
been  in  operation  a  year  and  has  proved  such  a 
success,  locally,  that  it  is  deemed  advisable  to  extend 
the  service. 

The  building  recently  purchased  by  Ihe  Mansfield 
Telephone  company  in  Mansfield  is  being  remod- 
eled to  suit  the  needs  of  the  company.  It  will  be 
known  as  the  Telephone  building.  This  company 
is  now  at  work  on  the  underground-cable  system  and 
the  cables  are  being  laid  as  rapidly  as  possible. 

There  is  said  to  be  trouble  in  Preble  County 
aniong  the  telephone  companies  over  the  loll  charges. 
Ihey  have  had  a  mutual  arrangement  for  a  year 
past,  and  the  matter  grew  out  of  the  accounts. 

There  is  a  movement  on  foot  to  establish  a  tele- 
phone service  in  the  villages  in  Hamilton  County 
along  the  line  of  the  Southern  Ohio  Traction  coni- 
pany.  S.  A.  Butlerfield  and  J.  R.  Bevis  of  Bevis. 
Ohio,  have  charge  of  the  right-of-way.  but  it  cannot 
be  learned  at  this  time  what  system  is  to  be  used. 

It  IS  reported  that  the  Central  Union  Teleplione 
company  is  arranging  to  introduce  a  free  county 
service  in  Pickaway  County  for  the  Circleville  pa- 
trons of  the  exchange. 

The  United  States  Telephone  company  has  ap- 
plied for  a  franchise  for  a  toll  station  in  Spring- 
held.  Under  the  conditions  of  the  application  it 
seems  that  an  exchange  will  not  be  built  there  at 
this  time.  The  company  is  biiilding  a  line  west 
through    that    city. 

The  Ohio  Telephone  and  Telegraph  company  has 
been  granted  a  franchise  to  operate  a  toll  station  in 
Gallipohs.  Local  papers  say  that  it  looks  very  much 
like  a  franchise  to  operate  another  exchange  in  the 
town,  riiere  was  quite  a  little  opposition  to  the 
passage  ot  the  ordmance,  as  the  people  do  not  want 
three   exchanges,    but   it   went   through. 

The  Warren  and  Youngstown  men  who  some  time 
ago  purchased  the  Independent  telephone  plant  in 
Seattle,  Wash.,  have  arranged  lo  form  a  company 
with  a  capital  stock  of  $500,000,  to  purchase  the 
Portland  I  Ore.)  system.  This  syndicate  is  ae:[uir- 
mg  some  extensive  properties  throughout  the  coun- 
try. Besides  the  Seattle  plant,  it  also  owns  one  at 
Birmingham,   Ala. 

The  Spenccrville  Telephone  company  of  Spencer- 
yille,  Allen  County,  has  been  incorporated.  The  cap- 
ital stock  is  placed  at  $20,000  and  the  incorporators 
are  Albert  C.  Buss,  Harry  M.  Ashton,  S.  L.  Ashton, 
Ira  B.  Post  and  Philip  Zimmerman. 

The  Henry  County  Telephone  company  of  Na- 
poleon Ohio,  has  been  incorporated  by  M.  Don- 
nelly, Ed.  L.  Barber,  James  S.  Brailey,  S.  M.  Heller 
and  F.  D.  Prentis.  The  capital  stock  is  $50,000. 
1  he  company  will  build  a  plant  at  Napoleon  and  toll 
lines  to  Ridgeville,  Liberty  Center  and  Holgate,  with 
branches  to  other  points.  O.  M.  C 


TELEPHONE  MEN. 

C.  S.  Winston,  late  of  the  Western  Electric  com- 
pany's telephone-engineering  department,  has  ac- 
cepted a  position  with  the  Kellogg  Switchboard  and 
Supply  company. 

F.  H.  WJiitaker,  formerly  of  Topeka,  Kan.,  has 
taken  the  position  of  superintendent  of  the  People's 
Home  Telephone  company  of  Birmingham,  Ala. 
Ihe  former  superintendent,  Frank  Pazack,  has  gone 
to  Seattle.  Wash.,  to  supervise  the  construction  of 
a  new  Independent  exchange. 

Speaking  of  Frederick  P.  Fish,  president-elect  of 
llie  American  Telephone  and  Telegraph  company,  a 
Boston  correspondent  writes:  "It  is  understood 
Ihat  his  income  from  his  professional  duties  amounts 
to  about  $75,000  per  annum  and  that  his  salary  as 
president  of  the  American  Telephone  company  will 
lie  about  $100,000  per  annum." 

M.  V.  Shriver,  superintendent  of  construction  of 
the  Columbiana  County  Telephone  company,  Salem, 
Ohio,  has  resigned  his  position  to  accept  a  place 
with  the  Baltimore  and  Pittsburg  Telephone  com- 
pany, and  will  have  his  headquarters  at  Downing- 
toii,  Pa.  lie  has  been  with  the  former  company 
for  a  year  and  is  considered  an  expert  in  the  matter 
of    construction. 

E.  L.  Wilson,  an  inspector  of  instruments  in  the 
slock  department  of  the  American  Telephone  and 
Telegraph  company  at  Boston,  was  taken  insane  on 
April  26th  and  was  locked  up  in  the  city  prison 
pending  an  examination  by  experts.  He  is  about 
40  years  of  age.  His  attack  causes  much  comment, 
through  Its  so  closely  following  the  insane  act  of 
George  H.  Brainerd,  in  shooting  four  men  last  week 
at    Portland,   Me. 

F.  L.  Springer,  the  telephone  and  switchboard  in- 
ventor, whose  home  was  in  Fortville,  Ind.,  died  at 
St.  Vincent's  Hospital  in  Indianapolis  on  April  22d. 
He  failed  to  rally  from  the  effects  of  an  operation. 
He  made  many  inventions,  the  majority  of  them 
having  reference  to  telephones  and  switchboards, 
and  he  was  rapidly  coming  into  prominence  among 
telephone  people.  Recently  he  had  been  employed 
by, the  New  'Telephone  company  of  Indianapolis  as 
its  chief  designer. 


The  Charlottesville  Rural  Telephone  company  of 
Hancock  County,  Ind.  (capital  stock,  $2,000),  was  in- 
corporated last  week.  The.  company  will  operate  rural 
telephone  lines,  with  headquarters  at  Charlottesville. 
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Telephone  Development  in  Indiana. 

"Telephones  and  telephone  service  are  spreading 
over  Indiana  as  rapidly  as  workmen  can  erect  the 
plants,"  said  S.  P.  Sheerin  of  the  New  Long  Distance 
company  of  Indianapolis  to  .a  Western  Electrician 
correspondent.  "Within  the  last  six  years  tele- 
phones in  Indiana  have  increased  from  12,000  to  65.- 
000.  The  development  of  the  Independent  com- 
panies and  their  friendly  co-operation  have  been  the 
most  remarkable  in  modern  histor;-,  and  this 
development  and  the  investment  of  large  sums  of 
money  have  been  accomplished  in  spite  of  strong 
opposition  and  legal  complications.  The  barbed-wire 
farm  service  has  given  way  to  substantial  lines,  and 
good  service  among  the  farmers  is  about  as  common 
as  in  the  cities.  Our  line  is  now  connected  wdth 
nearly  30,000  telephones,  and  bj'  reason  of  contracts 
with  other  Independent  companies  we  are  connected 
with  upn-ard  of  50,000  telephones."  Mr.  Sheerin 
says  the  future  is  full  of  promise,  and  henceforth  the 
battle  will  be  an  even  contest. 


A  Tart  Circular. 


Party-line  Rates  in  New  England. 

The  New  England  Telephone\and  Telegraph  com- 
pany has  granted  a  rate  of  $18  a  year  for  residence 
telephones  on  lo-party  lines  in  Greenfield,  East- 
hampton.  Ware,  Amherst,  Athol.  Orange.  Lee, 
Lenox  and  Great  Barrington,  Mass.,  and  Brattle- 
boro.  Bellows  Falls  and  Bennington.  Vt.  Telephones 
on  six-party  business  lines  have  been  granted  un- 
limited local  service  for  $25,  the  rate  hitherto 
charged  for  500  calls  a  year. 


I 


Scott    Emergency    Disconnecting' 
Switch. 

A  patent  has  recently  been  granted  to  C.  W.  Scott 
of  Lynchburg.  Va..  for  what  he  thinks  is  one  of  the 
most  practical  devices  for  disconnecting  telephone 
switchboards  instantly  in  case  of  emergencies  or  at 
the  approach  of  storms  that  has  ever  been  devised. 
The  electric  switch,  as  it  is  called,  secures  a  cer- 
tain and  safe  contact  and  makes  all  property  safe 
from  high-pressure  currents.  With  the  device  it  is 
said  that  i.ooo  subscribers  can  be  easily  disconnected 
within  10  seconds  and  every  conductor  grounded, 
making  the  telephone  property,  as  well  as  the  build- 
ing, perfectly  secure.  Every  conductor  can  also  be  as 
quickly  connected  as  disconnected.  The  switch  is 
readily  attached  either  to  metallic  or  grounded  cir- 
cuits. 

Referring  to  the  accompanying  illustration  of  the 


Under  date  of  April  23,  1901,  the  Rochester  Tele- 
phone company  issued  the  following  circular  letter 
to  its  subscribers:  "Our  attention  has  been  called 
to  the  fact  that  the  Bell  Telephone  company  of  Buf- 
falo is  distributing  to  our  subscribers,  through  mes- 
sengers, copies  of  their  new  supplement.  In  many 
cases  our  subscribers  have  been  requested,  as  we  are 
informed,  to  place  this  supplement  in  the  'directory 
of  the  Rochester  Telephone  company.  Whether  this 
distribution  of  Bell  supplements  is  intended  to  an- 
noy us,  or  to  confuse  our  service,  or  to  create  some 
false  impression  in  the  minds  of  our  subscribers,  or, 
is  simply  an  evidence  of  general  imbecility,  we  do 
vot  know.  The  place  for  this  supplement  is  in  the 
Bell  directory,  if  yon  have  one ;  if  not,  in  the  waste- 
basket." 


Mr.   Transmitter    Addresses    Mr.    High 
/t'otential. 

The  employes  of  the  Iowa  Telephone  company  at 
Sioux  Citj",  Iowa,  have  organized  a  club  called  the 
Potential  Club  for  the  study  of  electrical  science 
and  telephony.  The  officers  have  electrical  terms  to 
designate  their  respective  offices.  The  president  is 
called  High  Potential,  the  vice-president.  Low  Po- 
tential, the  secretary,  Repeater,  ■  and  the  treasurer, 
Accumulator.  The  speaker  for  the  evening  is 
called  a  transmitter  and  all  ordinary  members  are 
receivers.  The  aim  is  to  study  all  important  sub- 
jects pertaining  to  advanced  telephony  and  other 
important  electrical  matters.. 


MANUFACTURERS     AND     DEALERS. 

The  Monarch  Telephone  Manufacturing  company, 
Chicago,  has  been  incorporated,  with  $10,000  capital 
stock.  The  incorporators  are  John  E.  Norling, 
Ernest  E.  Yaxley  and  Ward  B.  Sawyer. 

The  International  Telephone  ilanufacturing  com- 
pany, Chicago,  has  been  incorporated,  with  an  au- 
thorized capital  stock  of  $ioo.bco.  William,  E.  Mc- 
Corraick,  J.  F.  Dunlap  and  George  H.  Dunlap  are 
the  incorporators. 

The  latest  bulletin  of  t'ne  Farr  Telephone  and 
Construction  company  of  Chicago  shows  a  number 
of  different  types  of  switchboards,  telephone  sets, 
receivers,  transmitters,  m-agneto  bells  and  many  tele- 
phone appliances. 

The  Peerless  Electric  Telephone  company  of  Rio, 
Wis.,  has  published  a  catalogue  describing  its  tele- 
phones and  switchboard  apparatus.  Special  mention 
is  made  of  series  and  bridging  telephones,  desk 
sets,  test  sets,  magneto  bells,  receivers,  transmitters, 
etc. 

The  Central  Electric  company  of  Chicago  is  dis- 
tributing a  folder  on  National  telephone  cables,  which 
contains  many  points  of  interest  to  users  of  this 
•  material.  For  this  cable  the  company  claims  the 
following  advantages  over  other  cables :  The  paper 
used  in  the  insulation  is  purer,  heavier  and  one- 
eighth  inch  wider  than  that  used  in  other  cables. 
This  makes  the  cable  larger  in  diameter,  thereby 
necessitating  the  use  of  more  lead  in  the  casing. 
The  result  of  this  is  that  the  cable  is  not  so  apt 
to  break  when  bent.  It  is  also  the  cause  of  the 
cable  weighing  more  per  foot  than  other  cables.  A 
single  thickness  of  paper  used  in  these  National 
cables  is  said  to  offer  a  resistance  of  500  megohms 
a  mile. 


SCOrr   EMERGENCY   DISCONNECTING   SWITCH, 

switch,  the  following  description  is  of  interest';  .The 
bar  (J)  is  in  channel  (A)  and  all  the  conductors  of 
that  section  are  in  normal  working  condition.'  The 
bar  (K)  shows  another  section  with  every  conductor 
cut  out,  but  not  grounded,  simply  by  releasing  'it 
from  channel  (C).  Bar  (L)  shows  it  taken  from  its 
normal  working  condition  from  channel  (E)  and 
placed  in  channel  (F),  which  not  only  cuts  -out 
every  subscriber  of  that  section,  but  grounds  them 
as  well,  which  prevents  any  flooding  back  of'  the 
current.  Bar  (M)  is  shown  in  its  normal  channel 
(G),  save  that  10  of  the  conductors,  beginning  at 
(N),  are  shown  cut  out  and  grounded.  The  rod^ 
(O).  (P),  (Q).  (R)  are  heavy  copper  rods  leading 
to  the  ground  from  a  perfect  contact  in  the  chan- 
nels (B).  CD),  (F)  and  (H),  and  by  shifting  the 
bars  from  the  channels  (A),  (C).  (E)  and  (G)  to 
the  channels  (B).  (D).  (F)  and  (H).  a  contact  is 
ni-rle  with  these  copper  grounds,  (O).  (P).  (0)_and 
(R).  rendering  positively  safe  every  conductor,  so 
changed.  

EXTENSIONS  AND    IMPROVEMENTS. 

The  Wood  County  Telephone  company  has  pur- 
chased, througlr-its  manager,  C.  M.  Dougherty,  from 
the  Kellogg  Switchboard  and  Supply  company  of  Chi- 
cago, a  400-drop  switchboard  for  its  Grand  Rapids 
(Wis.)  exchange.  This  board  will  be  used  for  cen- 
tral energy  before  long  by  changing  drops  for  tar- 
gets. 

W.  H.  Harvey  and  A.  E.  Graham  have  just 
secured  a  charter  to  build  a  telephone  line  from 
Memphis,  via  Holly  Springs  and  Oxford,  to  Gre- 
nada. Miss.  The  capital  stock  of  the  enterprise  is 
$25,000.  Mr.  Harvey  is  the  owner  of  an  exchange 
at  Oxford,  Miss.,  and  al.so  has  charge  of  the  elec- 
tric-light plant.  The  telephone  line  has  already 
been  completed  between  Oxford  and  Holly  Springs. 

The  Cumberland  Telegraph  and  Telephone  com- 
pany has  just  secured  a  franchise  at  Holly  Springs. 
Miss.,  and  will  put  in  at  that  town  a  first-class  tele- 
phone exchan.ge.  Mr.  E.  L.  Mosby  has  been  op- 
erating a  small  exchange  at  that  place  for  several 
years.  It  was  quite  an  important  grant  to  the  Cum- 
berland company,  as  it  required  a  location  for  a 
long-distance  office  at  this  place,  Holly  Springs  be- 
ing at  the  crossing  of  the  Illinois  Central  and  the 
Kansas  City,  Memphis  and  Birmingham  railways. 


Some  Facts  About  the  'Van  Choate 
Electric    Company. 

Boston,  April  -27. — Stephen  H,  Tyng,  auditor  in 
the  case  of  W.  L.  Clark  against  the  Van  Choate 
Electric  company,  has  filed  his  report  in  the  office  of 
the  clerk  of  the  United  States  Circuit  Court.  That 
court  appointed  Mr.  Tyng  to  pass  upon  claims  pre- 
sented by  creditors  of  the  company.  His  report 
states  that  when  the  company  was  organized  its 
only  assets  consisted  of  rights  and  property  turned 
over  by  Van  Choate  in  return  for  599,900  shares  of 
the  stock,  but  that  the  actual,  tangible  property 
was  so  inconsequential  in  amount  and  value  as  to 
be  scarcely  worth  consideration.  Mr.  Tyng  consid- 
ers it  simply  preposterous  that  any  sane  person 
would  pay  $6,000,000  for  it.  He  adds :  "I  do  not 
deem  it  necessary  to  present  more  fully  evidence  that 
Van  Choate  and  his  coadjutors  were  perfectly  con- 
scious of  the  fact  that,  considering  what  the  cor- 
poration actually  received,  it  was  vastly  overcapi- 
talized. I  find  that  none  of  the  inventions  has  ever 
yet  been  demonstrated  to  be  a  practical  commercial 
success,  and  I  am  unable  to  find  that  they  really  had 
any  pecuniary  value,  whatever.  I  do  not  find  that 
the  company  was  in  a  solvent  condition  at  any  time 
after  beginning  business.  I  find  that  the  stock  was 
worth  nothing  unless  upon  the  ruling  of  the  court 
the  legal  claims  are  insufficient  to  exhaust  the  pres- 
ent assets  of  the  company,  and  in  that  event  that 
the  stock  is  worth  such  percentage  of  its  par  value 
as  said  residuum  bears  to  the  entire  amount  of  stock 
issued."  In  regard  to  the  company's  efforts  to  sell 
stock  to  the  public,  the  auditor  says :  "The  com- 
munity was  flooded  with  seductive  literature,  replete 
with  grossly  extravagant  reports  which,  in  some  in- 
stances, if  not  directly  mendacious,  were  certainly 
so  in  their  suggestiveness. 

"The  company  offered  the  presidency  to  Erastus 
P.-  Carpenter  of  Foxboro,  and  he  filled  the  position 
from  July  14,  1894.  to  October  22,  1835.  Van  Choate 
and  Carpenter  entered  into  an  agreement  by  which 
ihe  latter  was  to  purchase  2,500  shares  of  the  com- 
panj''s  stock  and  was  to  use  his  influence  in  favor 
*  of  the  company.  I'his  agreement  was  also  signed 
by  C.  Henry  Kimball  and  Watren  L.  Knox.  There 
;  is  no  evidence  on  the  compciny's  records  that  Car- 
penter ever  attended  a  meeting  of  the  directors  or 
stockholders,  but  rather  evidence  that  he  did  not 
attend.  He  proved  a  great  disappointment  to  the 
promoters.  His  clai-m  for  services  as  president, 
etc.,  is  over  $17,000."  The  auditor  thinks  that  i  the 
court  will  hold  the  Carpenter  agreement  as  against 
public  policy,  fraudnlent,  illegal    and  void,  but  if  it 

JS..not.-SQ-heJd,ianA';£arpenter  is,  entitled  to  anything. 

.'  Mr.    Tyng   thinks   the   amount   allowed   should    not 
'  exceed  $i2,7r5.b4.— '  ■:"    '    ' 

Kimball  xjaims  ove^  $ioa,ooo,  and  the  auditor  says : 

;  "1,  regard  the' presentation  of  this  claim  by  Kimball 

.as'  a  mixture  of  m^bltishing  impudence  and  reckless 

nieiidacity.     I   believe,,'jf   he    has    any    claim,    it    is 

against  "Van  Cho'ate  "pensonally,  and  not  against  the 

■  conjp'any.    Van   .Choa'te's    claim    is    for   $113,950,    of 

,'whicZT. $100,000.  'is    ioy    breach    of    contract.    Van 

Choate:  realfzed'  more    from   the   sales   of   the  stock 

h'e    received    than  'his    inventions    were    worth.     He 

had  ample  time  to' test  the  value  of  the  inventions, 

'  and   his   failure   is  the   result   either  of  inability  or 

7  e-xtr'avagant,   wasteful   and  unbusinesslike  methods." 

;  The  court  will  give  a  hearing  on  the  report  at  some 

,'  future  day.  B. 


.   Electrical    Development    in    California. 

;  -An,  address   on   "TTie   Industrial   Development   of 
"Califprnia/'Vw^s  recently  delivered  before  an  assem- 
„bjy.  o.f  engitieeri'ng  students  at  the  University  of  lUi- 
',,  'n'qi's  by.  Dr.  F.  -A.  C  Perrine,  formerly  professor  of 
.'^  electrical  engineering  at  Leland  Stanford  Junior  Urii- 
I  yersity., .  Dr.     Perrine    explained    the'    present    eco- 
",  [lOmiif,  ,sqci,al,  and  industrial  progress  of  California 
*  arisin'g  frbjTi  the  electrical  development  and  litiliza- 
^,tioh 'of  the;,wat'erpowers  abounding  in. the  mountain 
"ranges,  of   the    state.-  Since  ■  coal    froni     Australia, 
,  .Chifia   and   other   Pacific  fi^Ms  .cost  $J2   a  ton,  de- 
r  Ji'xcred -at  the  seaboard  in  ballast,;  it.  has  heretofore 
.'.been  .irfiposaible    to,   develop '.mines-  and  inan\ifac- 
■  lories",  electric  lighting,  electric  railways  and'  other 
industries   dependent    upon    cheap   power.     Electrjc 
transmission  is  now  in  successful  operation,  at  many 
places  throughout  the  state,  and   energy  is  secured 
,.?t.  distances. upward  of  I50'  miles,  as  ii)  the  case  of 
[  the.  Standard  Electric  company  supplying  Stockton 
'  and  Oakland.     Dr.    Perrine   has   been    for   the, -last 
three  years   consulting  engineer   for  this   company. 
■The  speaker  dwelt  at  length  upon  the  unprecedented 
engineering  difficulties  encountered  in  the  electrical 
development    of    California    waterpowers.     He    re- 
cited many  examples  of  practical  work  that  would 
have   been    considered   impossible   by   eastern   engi- 
neers, in  the  storage  of  water  to  last  over  the  long 
dry  seasons  of  about  150  days;  in  the  development 
of  power  by  impulse  wheels,  using  the  high  heads 
of    upward    of    1,400    feet,  and  in  the  construction, 
maintenance  and  protection  of  high-potential  trans- 
missions, as  the  60,000-volt  line. 


There  is  a  rumor  in  Johnstown,  Pa.,  that  Tom  L. 
Johnson  is  preparing  to  dispose  of  his  interest  in  the 
Johnstown  Passenger  Railway  company.  It  is  said 
by  stockholders  in  the  local  street  railway  that  Mr. 
Johnson  controls  a  majority  of  the  stock  in  that 
cnterpnisc  and  also  holds  practically  all  of  the  $800,- 
000  in  bonds.  He  and  his  immediate  friends  are 
said  to  hold  6,200  shares  of  the  stock. 
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General    Electric    Sewing - 
Motor, 


machine 


Unique 


Electric-lighting 
Specialty. 


Advertising 


Compactness  and  simplicity  of  construction  are 
prominent  features  of  the  sewing-machine  motor> 
manufactured  by  the  General  Electric  company.  The 
ease  with  which  they  may  be  installed  renders  them 
particularly  adaptable  for  attaching  lo  machines  for 
domestic  use.  Tlie  motors  are  similar  to  fan  motors. 
hut  have  a  frame  casting  with  a  clamping  foot  in- 
stead of  the  ordinary  pedestal  base.  The  ilkistra- 
lion  shows  the  motor  with  its  attachments.  The 
complete  outtU  consists  of  the  motor,  a  bell  crank  or 
rocker  with  idle  pulley  and  brake,  clamp  hook>  and 
chain,  ^[ost  of  the  standard  sewing  machines  can 
be  fitted  with  the  motor. 

The  motor  can  be  connected  to  a  lamp  socket 
or  wall  receptacle  by  means  of  a  flexible  cord  and 
plug.  A  small  snap  switch,  which  should  be  placed 
on  the  under  side  of  the  sewing-machine  table  near 
the  front  edge,  will  enable  the  operator  to  start  or 
stop  the  motor  withrut  leaving  the  machine.  The 
motor  is  clamped  to  the  hack  of  the  machine  table. 


Recently  there  was  exhibited  in  an  office  in  tlic 
Knickerbocker  Theater  building  in  New  York  an 
electric  advertising  appurtenance  which  without 
doubt  will  be  welcomed  by  merchants  and  others 
ihroughoul  the  United  States  who  have  spent  a 
great  deal  of  money  in  eiectric-light  window  and 
vign  displays.  This  device  was  described  in  detail 
in  the  Western  Electrician  of  November  24,  1900, 
but.  owing  to  the  fact  that  it  will  shortly  be  placed 
on  the  market  in  this  country,  a  general  explanation 
of    its    application    is    opportune. 

Generally  speaking,  the  device  consists  of  a  so- 
called  "board"  or  especially  prepared  surface,  as  is 
shown  in  Fig.  i.  into  which  incandescent  lamps,  as 
illustrated  in  Fig.  2,  may  be  stuck  in  and  lighted  in 
any  location  on  the  board  that  may  be  desired. 

A  mercliant  desiring  to  make  up  an  electric  sign, 
and  who  is  equipped  with  one  of  these  boards  and 
a  number  of  specially  prepared  lamps,  has  only  lo 
mark  out  letters  on  the  board  and  stick  in  the  lamps. 


copper  so  deposited  is  almost  chemically  pure  and 
in  consequence  of  this  purity  its  electrical  conduc- 
tivity approaches  the  theoretical  limit."  These  frag- 
mentary accounts  are  rather  conflicting.  It  is  said, 
however,  that  Senator  Clark  of  Montana  has  secured 
an  option  on  the  American  rights  for  the  use  of  the 
new   process. 


BOOK  TABLE. 


Electric  Lighting.  Vol.  11.  By  Francis  P,. 
Crocker.  E.  M..  Ph.  D.  New  York:  D.  Van 
Nostrand  company,  igoi.  Pp..  vi..  505,  6  by  g 
inches,  with  391  diagrams  and  illustrations.  Price, 
$3- 

1  he  second  volume  of  Professor  Crocker's  well- 
known  work  is  devoted  to  the  consideration  of  all 
of  those  parts  of  an  electric-lighting  system  which 
are  not  included  in  the  generating  station,  such  as 
feeders,  mains,  lamps,  switches,  cut-outs,  meters  and 
pressure-transforming  devices  of  all  kinds.  The 
former  volume  was  concerned  chiefly  with  the  power- 
generating  apparatus,  and  the  two.  forming  a  com- 
plete treatise  covering  all  commercial  systems  of 
distribution,  are  intended  as  textbooks  for  schools 
of  engineering  and  as  reference  works  for  practicing 
engineers.  The  information  contained  in  the  present 
volume  is  extremely  concise,  well  arranged  and 
broad  in  scope,  and  while  necessarily  written  for 
readers  possessing  some  technical  knowledge  of  the 
subject,   it   is  condensed  and  disposed    with   a   con- 


-PRESS  HERE 


GENERAL    HLECTRIC    SEW]^G■  M  ACHINK    MOTOR 


Fig.    I.  Fig.   2. 

UNIQUE   ELECTRIC- LIGHTING    ADVERTISING    SPECIALTY. 


so  that  the  pulley  is  in  line  with  the  pulley  on  the 
sewmg-machine  hand  wheel.  These  pulleys  are  con- 
nected by  a  small  leather  belt  of  circular  cross-sec- 
tion, the  length  of  which  is  such  that  the  machine 
will  not  take  power  from  the  motor  unless  the  belt 
is  tightened  by  pressure  of  the  idle  pulley  on  the 
rocker  arm.  The  L-shaped  rocker  is  hinged  to  a 
bracket  which  may  be  fastened  by  screws  to  the  top 
of  the  machine  table,  beneath  the  hand  wheel,  and 
in  line  with  it.  A  chain  hooked  to  the  brake  arm 
of  the  rocker  passes  through  the  forward  belt  hole 
in  the  machine  table,  and  is  hooked  to  a  clamp  on 
the  treadle.  A  coil  spring  attached  to  the  rocker 
and  bracket  throws  the  brake  against  the  rim  of  the 
hand  wheel  when  pressure  is  removed  from  the  heel 
of  the   treadle. 

The  machine  is  started  by  applying  to  the  heel  of 
the  treadle  a  slight  pressure,  which,  by  means  of  the 
chain  and  the  brake  arm.  removes  the  brake  from 
the  hand  wheel,  and.  at  the  same  time,  forces  the 
idle  pulley  against  the  belt,  thus  tightening  it  so  that 
the  motion  of  the  motor  pulley  is  transmitted  to  the 
pulley  on  the  hand  wheel.  The  machine  is  stopped 
by  merely  removing  the  pressure  from  the  heel  of 
the  treadle.  It  will  be  seen  that  the  speed  of  the 
sewing  machine  can  be  regulated  at  will  by  pres- 
sure on  the  treadle — that  is.  the  speed  increases  with 
the  pressure.  The.se  sewing-machine  motors  are 
wound  for  115  volts,  direct  current,  and  for  52  or 
104  volts,   and  fio  or  125  cycles,   alternating  current. 


like  pins,  as  it  were,  along  the  lines  of  the  letters, 
with   the   result    shown    in    Fig.    i. 

The  peculiar  feature  of.  the  board  is  that  the  lamps 
may  be  shifted  about  at  will,  so  that  it  becomes  a 
very  easy  matter  to  make  changes  in  the  electric 
signs  every  night,  or  even  twice  a  night,  were  it: 
desired. 

In  dddition  to  this  novel  electric-lighting  board 
or  surface,  there  was  also  shown  at  the  exhibition 
at  the  Knickerbocker  Theater  building  a  flexible 
cable,  built  on  the  same  plan  as  the  board,  and  into 
which  lamps  may  be  stuck,  precisely  as  upon  the 
board,  wherever  it  is  desired. 

The  value  of  this  cable  becomes  evident  when  one 
realizes  the  immense  amount  of  festooning  that  is 
nowadays  demanded  at  private  parties,  in  show-win- 
dow work.  etc.  All  one  has  to  do  with  this  cable  is  to 
drape  it  into  any  desired  shape  or  position,  and  then 
stick  in  the  lamps,   which   immediately  light. 

The  various  methods  of  using  this  novel  invention 
were  explained  by  the  advertising  manager.  Clar- 
ence F.  Chatfield,  of  Ehrich  Bros.'  dry-goods  store, 
who  personally  superintended  the  introduction  of 
thi.^  device  to  the  public,  in  company  with  Manager 
of  Works  William  G.  Haywood,  who  had  been 
sent  from  England  to  secure  the  approval  of  the 
underwriters  in  the  United  States.  It  may  be 
added  that  Mr.  Haywood  has  succeeded  in  his  mis- 
sion. A  company  is  now  being  organized  in  New 
/ork  among  prominent  capitalists  for  the  exploiture 
of  this  electric-lighting  board  and  the  cable. 


Electric  Railways  in  Canada. 

From  returns  received  from  the  35  electric  railways 
of  Canada,  the  Dominion  statistician  makes  up  the 
following  statement:  At  the  end  of  December,  igoo, 
the  number  of  miles  of  electric  railway  in  C;'nada 
increased  to  G81  miles,  or  49  miles  over  the  number 
in  the  year  previous.  These  railways  carrietl  118.- 
129.862  passengers  in  igoo.  an  increase  of  14,097.203. 
This  is  equal  to  carrying  the  total  population  of 
the  country  21  times.  The  car  mileage  run  was  30.- 
924,355  miles,  an  increase  of  1,277,508  miles  over 
last  year.  The  mileage  run  and  the  passengers  car- 
ried show  that  for  each  mile  run  the  electrics  car- 
ried 3.8  passengers,  against  3.5  in  1899.  The  amount 
of  paid-up  capital  invested  in  electrics  on  December 
31.  1900.  was  $20,633,000,  and  the  bonded  debt  was 
$12,619,422.  The  number  of  cars  in  active  service 
in  1900  was  1.642,  an  increase  of  98  over  the  pre- 
vious year.  The  employes  numbered  4.493.  showing 
rn  increase  of  164  over  1899.  The  total  receipts  for 
the  vear  were  $5,422,540,  and  the  -expenses  were 
$^.2CS.ooi.  Since  1S97  the  number  of  passengers  car- 
ried bv  the  electric  railways  increased  from  83,811.000 
to  118,130,000.  an  increase  of  about  41  per  cent. 


Electrolytic  Reduction  of  Copper. 

A  London  dispatch  of  recent  date  refers  vaguely  to 
a  new  electrolytic  process  for  the  reduction  of  copper 
"by  which  the  bars,  sheets  and  tubes  can  be  manufac- 
tured from  the  crude  material  almost  at  the  pit's 
mouth.  This  will  mean  a  saving  of  at  least  $100  a  ton 
on  the  finished  material.  The  new  process  uses  the 
same  amount  of  electrical  energy  per  ton  of  metal  as 
the  old,  but  is  worked  at  a  rale  |  ?]  10  limes  greater, 
and  in  making  bar  copper  for  subsequent  melting 
a  rate  20  times  greater  is  said  to  have  been  success- 
fully used."  David  Cook,  an  electrical  engineer  of 
London,  is  reported  to  have  said  that  "where  100 
tons  of  copper  are  electrolylically  refined  daily  in 
1,400  vats,  covering  something  like  65  acres  of  ground, 
only  100  vats  would  be  required  by  the  new  process." 
Again,  quoting  from  the  newspaper  report  under  a 
London  date  lino.  "Messrs.  Stanger  and  Blount,  gov- 
ernment analysts,  have  been  making  tests  of  the  new 
process  in  their  laboratory  at  Westminster.  The  re- 
sults of  their  test  were  given  to-day  [April  27thl. 
These  show  that  copper  can  be  deposited  as  a  co- 
herent sheet  at  a  current  density  10  times  greater 
than    that   employed   in    the   ordinary   process.     The 


slant  view  to  the  practical  application  of  the  prin- 
ciples of  design  and  construction  of  electrical  dis- 
tributing systems. 

Care  has  been  taken  by  the  author  to  provide  a 
logical  arrangement  of  the  subject-matter,  the  first 
chapter  being  devoted  to  a  consideration  of  the 
properties  of  electrical  conductors.  The  next  five 
treat  of  the  various  systems  used  primarily  for  di- 
rect-current distribution  for  different  classes  of 
service,  and  include  brief  references  to  the  devices 
employed  as  auxiliaries,  such, .  for  instance,  as 
boosters,  secondary  batteries  and  compensators. 
Considerable  attention  is  given  to  the  several  meth- 
ods of  pressure  regulation  now  in  use,  and  this 
necessitates  a  statement  of  the  principles  involved 
in  the  calculation  of  feeders,  their  arrangement,  and 
the  design  of  networks.  The  three  and  five-wire 
systems  are  treated  thoroughly  and  in  detail  in  the 
early  portion  of  the  book,  so  that  in  the  part  de- 
voted to  alternating-current  distribution  only  a  brief 
reference  to  them  is  necessary.  Both  analytical  and 
graphical  methods  are  presented  for  the  design  of 
feeder  circuits,  the  graphical  methods  for  deter- 
mination of  drop  in  feeders  being  given  considerable 
prominence  and  affording  opportunities  of  making 
an  appreciable  saving  of  time  in  extensi\'e  calcula- 
tions. An  entire  chapter  is  devoted  to  distribution 
by  means  of  a  network  of  conductors. 

With  Chapter  7  is  begun  a  study  of  the  princi- 
ples and  phenomena  of  alternating  currents.  After 
illustrating  the  methods  of  determining  capacity  and 
self-induction  in  circuits  of  different  configurations 
the  resultant  phenomena,  such  as  phase  displacement, 
mutual  induction,  resonance  and  "skin  effect,"  are 
taken  up,  and  their  causes  and  results  discussed. 
Graphical  determinations  and  the  use  of  vectors  are 
developed  in  a  manner  easily  followed.  In  the  next 
chapter  the  methods  previously  illustrated  are  utilized 
in  the  consideration  of  the  properties  of  polyphase 
currents,  while  Chapter  9,  one  of  the  longest  in  the 
hook,  deals  exclusively  with  transformers.  The 
author  has  brought  out  the  salient  features  of  trans- 
former design  by  careful  description  and  a  number 
of  excellent  illustrations,  and  formulas  are  given 
for  calculation  of  copper  and  iron  losses  and  effi- 
ciencies, together  with  data  on  the  influence  on  full 
load  and  all-day  efficiency  exerted  by  copper  and 
iron  losses  of  various  relative  proportions.  These 
descriptions  of  alternating-current  principles  and 
apparatus  are  followed  by  chapters  on  alternating- 
current  distributing  systems  and  the  calculation  of 
circuits    by    graphical    and    analytical    processes. 

The  latter  half  of  the  work  treats  of  overhead  and 
underground  conductors,  pole-line  and  conduit  con- 
struction and  interior  wiring.  Carefully  prepared 
chapters  on  arc  and  incandescent  lamps  are  also  in- 
cluded, and  the  volume  closes  with  a  discussion  of 
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the  methods  of  charging  for  power  in  common  use 
and  descriptions  and  illustrations  of  the  commercial 
meters  at  present  on  the  market.  Two  appendixes 
are  added,  one  comprising  the  complete  National 
Electrical  Code  of  the  National  Board  of  Fire  Un- 
derwriters, and  the  other  the  report  of  the  standard- 
ization committee  of  the  American  Institute  of  Elec- 
trical   Engineers. 

A'aluable  data  on  transformer  design  and  prop- 
erties of  transmission  lines  are  to  be  found,  com- 
piled and  tabulated,  in  the  work,  and  the  two  vol- 
umes should  rind  a  place  in  every  technical  library, 
whether  public  or  private. 


Paragon  Sewing-machine  Transmitter. 

The  accompanying  views  illustrate  an  apparatus 
which  is  believed  to  represent  a  high  development 
in  the  operation  of  sewing  machines  by  means  of 
electric  motors.  The  device  is  known  as  a  sewing- 
machine  transmitter.  It  operates  by  means  of  a 
friction  wheel  bearing  on  the  hand  wheel  of  the 
sewing  machine  at  right  angles  to  it.  The  general 
appearance  of  the  apparatus  is  shown  in  Fig.  i. 
while    Figs.    2    and   3    are   detailed    sketches    of    the 


Sharp  Practice  in  Washington. 

A  number  of  the  employes  of  the  Washington 
(D.  C.)  Traction  and  Electric  company  arc  charged 
with  conspiracy  to  defraud  the  company  by  substitute 
mg  used  tickets,  which  were  supposed  to  have  been 
destroyed,  for  the  new  tickets  issued  to  the  street-rail- 
way conductors  daily,  and  appropriating  to  their  own 
benefit  the  fares  received  when  this  substitution  was 
made.  A  trustworthy  clerk  takes  each  day  the  hun- 
dreds of  tickets  collected  and  punched  by  the  con- 
ductors and  carries  them  to  the  boiler  room  at  the 
power  station  at  Fourteenth  and  East  Capitol  streets. 
He  dumps  them  on  top  of  the  burning  coals,  and  it 
has  been  his  practice  to  stand  for  a  moment  or  two 
to  see  that  the  tickets  were  on  fire  before  leaving. 
These  used  tickets  are  tied  up  in  bundles  of  100, 
with  a  rubber  band  around  each,  and  a  fireman  dis- 
covered that  several  minutes  after  they  had  been 
thrown  into  the  furnace  a  bundle  could  be  pulled  .out 
and  a  portion  of  the  tickets  would  be  practically  un- 
injured, except  for  the  punch  mark,  which  is  sup- 
posed to  be  made  at  the  time  tlie  ticket  is  collected 
for  fare.  The  fireman  saw  an  opportunity  to  make 
money  dishonestly  out  of  this,  and  for  months,  it  is 


CORRESPONDENCE. 


Fig.    I. 
PARAGON   SEWING-MACHINE   TRANSMITTER. 


Fig-  3. 


motor.  In  these  drawings  the  friction  wheel  is 
represented  bv  (F),  and  the  hand  wheel  of  the 
machine  by  {C)  ;  the  apparatus  clamps  on  the  table 
of  the  sewing  machine  by  means  of  the  slide  (D). 
The  variability  in  speed  is  obtained  by  rocking  the 
motor  back  and  forth  on  an  axis,  the  limits  of  move- 
ment being  regulated  by  the  screws  (E)  and  (I). 
As  the  motor  is  rocked  the  friction  wheel  moves 
so  that  the  point  of  contact  with  the  hand  wheel 
is  carried  from  the  center  toward  the  periphery, 
thus  increasing  the  speed  of  the  machine,  while  the 
speed  of  the  motor  remains  constant.  This  rocking 
of  the  motor  is  accomplished  by  means  of  a  connect- 
ing rod  fastened  to  the  treadle.  A  slight  movement 
of  the  treadle  by  the  foot  is  all  that  is  required  to 
rock  the  motor  and  thus  vary  the  speed  of  the 
machine. 

The  Paragon  equipment  has  the  advantage  of 
having  no  belting  or  rheostat.  It  can  be  applied  to 
any  machine  w-ithout  mutilation.  The  motor  does 
not  run  continuously,  but  only  with  the  operation 
of  the  sewing  machine.  It  takes  power  only  in  pro- 
portion to  the  amount  of  work  being  done  and  the 
speed  or  number  of  stitches  per  minute.  The  varia- 
ble speed  is  under  perfect  control  of  the  operator, 
gives  any  speed  from  two  stitches  per  minute  to 
2.000.  and  makes  it  possible  to  "pick  up"  the  needle 
the  fraction  of  an  inch  when  desired.  An  imme- 
diate start  at  full  speed  can  be  had  when  desired. 
With  the  Paragon  transmitter,  the  machine  head  is 
driven  positively  at  all  times  and  the  variable  speed 
obtained  by  means  of  a  variable  leverage,  so  that 
any  degree  of  work,  no  matter  how  hea\T.  may  be 
accomplished  b}'  allowing  the  machine  head  to  op- 
erate at  a  sufficiently  low  speed-  These  transmitters 
are  made  in  two  sizes,  for  household  or  factory 
work,  respectively,  and  for  both  alternating  and  di- 
rect current.  They  are  manufactured  by  the  Para- 
gon Fan  and  Motor  company  of  New  York  city. 


asserted,  he  has  been  rescuing  tickets  and  selling 
them  to  conductors  at  one  cent  eacli.  The  con- 
ductors turned  them  in  at  a  profit  of  four  cents. 


Cheaper  Current  Predicted. 

"Holland."  the  widely  read  New  York  correspond- 
ent of  the  Philadelphia  Press,  makes  this  prediction: 
"Before  the  end  of  the  year  it  is  probable  that  some 
remarkable  discoveries  and  inventions  will  '  have 
been  made  public.  One  that  is  of  the  utmost  con- 
sequence has  been  recently  perfected,  but  for  certain 
business  reasons  the  inventors  do  not  care  that  public- 
ity shall  be  made.  The  great  masters  of  commercial 
electricity,  however,  know  of  it.  George  Westing- 
house  knows  all  about  it.  and  conservative  as  he  is, 
he  ventures  to  predict  that  it  is  to  be  of  revolu- 
tionary importance.  It  seems  to  have  solved  a  prob- 
lem whose  solution  the  great  scientists  in  the  past 
have  said  would  revolutionize  the  production  of 
power.  At  the  electrical  exhibition  at  Columbia 
University  the  opinion  was  freely  expressed  by  the 
scientists  that  within  the  course  of  tw-o  or  three 
years  the  electrical  current  will  have  come  into  uni- 
versal use  for  heating  houses.  The  chief  object  of 
the  inventors  and  scientists  has  recently  been  the 
cheapening  of  the  production  of  the  current,  and  it 
is  .believed  that  this  is  about  to  be  secured,  and  in 
such  manner  that  houses  may  be  heated  at  far  less 
cost  and  with  much  greater  economy  and  safety 
than  the  modern  furnace  or  steam  heat,  or  any  of 
the  apparatus  used  for  warming  houses,  make  possi- 
ble." 


New  York  Notes. 

Ne\y  York,  April  27. — The  engineers  of  tlie  con- 
struction company  have  practically  decided  the  ques- 
tion whether  there  is  to  be  one  or  several  power 
houses  for  the  rapid-transit  subway.  There  will 
be  one  main  power  house,  which  will  be  larger 
than  either  the  Metropolitan  or  Manhattan  plants, 
with  several  sub-stations  for  the  distribution  of 
electrical  energy.  Mr.  J.  Van  Vleck  has  been  ap- 
pointed mechanical  engineer  of  the  Rapid  Transit 
Subway  Construction  company,  and  he  is  to  co- 
operate with  the  electrical  engineer  for  the  commis- 
sioners, L.  B.  Stillwell.  in  the  construction  of  the 
power  plant.  A  site  for  the  power  house  has  not 
yet  been  selected. 

Witii  the  view  of  giving  electric-railway  compa- 
nies the  same  rights  of  condemnation  as  steam 
railways  and  to  promote  competition  a  bill  has  been 
introduced  in  the  New  York  Legislature  to  put 
Llectric  railways  under  regulations  similar  to  those 
placed  upon  steam  railroads  with  which  they  are 
compelled  to  compete. 

At  the  two-hundred-and-fourteenth  meeting  of  the 
New  York  Electrical  society,  last  Thursday,  the 
follow- ing-named  new  members  were  elected :  W.  E. 
Gavit,  Robert  B.  Corbett.  J.  C.  Lynch,  Ralph 
Straschnow,  William  H.  Eckert,  Willard  M.  Miner, 
W.  Stanley  Eckert.  H.  P.  Marshall.  Willard  B.  Ken- 
dall, C.  E.  Fairbanks,  Dr.  Ralph  Julian  Sachers, 
Edwin  L.  Ross  and  J.  C.  Weart  of  New  York,  Ed- 
gar H.  Stevens,  Elizabeth,  N.  J.,  and  C.  E.  Browu, 
Brooklyn.   N.  Y. 

The  Consolidated  Railway.  Electric  Lighting  and 
Equipment  company,  a  concern  with  $16,000,000 
capitalization,  has  lately  been  merged  with  the  Con- 
solidated Railway,  Lighting  and  Refrigerating  com- 
pany, which  has  a  capital  stock  of  $22,000,000.  Some 
of  the  shareholders  object  to  the  consolidation  and 
have   formed    a    protective    committee. 

The  net  earnings  of  the  Brooklyn  Rapid  Transit 
company  for  March  showed  a  decrease  of  $36,758, 
as  compared  with  the  corresponding  month  of  last 
year.  A  net  increase  of  $426,077  is  shown  from 
July  1st. 

Fifteen  automobiles  made  a  road  run  from  Fifth 
avenue  and  Fifty-eighth  street  to  Jericho,  on  Long 
Island,  to-day.  Three  w-ent  to  Oyster  Bay.  a  dis- 
tance of  S3  miles  for  the  round  trip.  AL  L.  G. 


The  Ohio  River  and  Youngstown  Railway  com- 
pany, Warren,  Ohio,  has  been  incorporated  for  $10,- 
000.  The  company  is  authorized  to  build  an  electric 
railway  through  Mahoning  and  Columbiana  counties. 


New  England  News. 

Boston,  April  27. — Attorney-general  Knowlton,  of 
this  state,  has  given  the  opinion  that  legislation 
authorizing  street-railway  companies  to  use  their 
tracks  in  the  public  highwaj-  as  common  carriers  of 
goods,  wares  and  merchandise  would  be  constitu- 
tional. 

On  May  7th  and  8th  the  United  States  Civil  Serv- 
ice examiners  will  meet  in  this  city  to  examine  ap- 
plicants for  appointment  as  inspector  of  electrical 
en.gineering. 

Heavy  rains  and  the  breaking  of  a  reservoir  dam 
at  Middlefield,  Mass.,  caused  the  flooding  of  the 
electric-light  station  at  Chester,  Mass.,  on  the  night 
of  April  2ist. 

The  owners  of  the  Soule  mills  in  New  Bedford, 
Mass.,  are  considering  the  adoption  of  electricitj^ 
as  a  motive  powder  for  the  machinery.  No  other 
mill  in   New^   Bedford  has  tried  electric  power. 

Willard  P.  Gerrish.  of  Harvard  College  Observa- 
tory, calls  attention  to  the  want  of  a  time  signal  in 
Boston.  The  dome  of  the  Massachusetts  State 
House  is  nightly  lighted  by  two  circlets  of  electric 
lights,  which  can  be  seen  for  a  distance  of  at  least 
:o  miles.  Mr.  Gerrish  proposes  to  connect  the  cir- 
cuit of  the  upper  circlet  with  the  Harvard  Ob- 
servatory, W'here  the  current  will  be  turned  off  at 
8 :59  p.  m.,  to  be  restored  at  exactly  nine  o'clock,  by 
a  switch    controlled   by   the   observatory  clock. 

Colonel  William  A.  Gile  of  Worcester,  Mass.,  is 
organizing  the  National  Electric  Clock  company, 
with  a  capital  of  $300,000,  and  with  offices  at  505 
Colonial  building,  this  city,  and  factory  at  Bangor. 
Me.  The  plant  and  patents  are  owned  by  General 
Joseph  S.  Smith  of  Bangor.  The  clock  is  run  by 
an  electric  battery  and  does  not  require  winding. 
The  battery  has  to  be  replenished  only  once  a  year. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road company  has  bought  the  Worcester  and  Web- 
ster and  the  Webster  and  Dudley  street  railways. 
The  two  street  railways  will  form  the  Worcester 
end  of  a  systern  paralleling  the  Norwich  and  Worces- 
ter division  of  the  New  York,  New  Haven  and  Hart- 
ford system.  The  street-railway  system  will  be  ex- 
tended to  Hartford  and  New  Haven.  Conn.,  but  it 
will  not  at  present  bear  the  name  of  the  railroad 
company,    although    the    company   w-iU    operate  it. 

In  the  House  of  Representatives,  on  April  23d. 
the  committee  on  manufactures  and  mercantile  af- 
fairs reported  a  bill  restricting  combinations  of  elec- 
tric-light companies.  The  bill  provides  that  no  such 
combination  shall  be  allowed  without  the  approval 
of  the  Gas  and  Electric  Light  Commission,  that  elec- 
tric-light companies  cannot  issue  trust  certificates 
nor  place  their  management  in  the  hands  of  trustees. 
If  control  of  a  corporation  be  placed  in  the  hands 
of  trustees,  the  attorney-general  may  obtain  its  dis- 
solution and  the  appointment  of  a  receiver. 

On  April  24th  the  committee  on  manufactures 
and  mercantile  affairs  reported  a  bill  authorizing 
the  purchase  of  the  Boston  Electric  Light  com- 
pany's property  by  the  Edison  Electric  Illuminating 


3o8 


WESTERN    ELECTRICIAN 


May  4,  1901 


company  of  Boston.  Mr.  Wardwell.  who  repre- 
.scnled  the  Edison  company,  told  the  committee  that 
if  this  bill  was  defeated  the  company  would  im- 
mediately ask  the  commissioners  for  new  capital 
amounting  to  $1,000,000. 

The  Massachusetts  Board  of  Trade  has  indorsed 
the  bills  restricting  combinations  of  electric-light 
companies  and  permitting  the  purchase  of  the  Bos- 
ton company  by  the  Edison  company. 

The  Ames  Engine  company  has  been  awarded  the 
contract  for  the  engine  of  the  new  municipal  elec- 
tric plant  in  Lowell,  Mass.  The  General  Electric 
company  received  the  contract  for  the  electrical  ap- 
paratus. B. 

Southern  Developments. 

Charlotte,  N.  C.  April  27. — The  mayor  of  Atlanta. 
Ga.,  has  approved  the  ordinance  granting  the  At- 
lanta Railway  and  Power  company  a  franchise  to 
operate  an  electric-lighting  plant  in  that  city  for 
a  term  of  21  years.  The  officers  of  the  compan} 
were  given  a  short  time  within  which  to  accept  or 
decline  the  franchise.  If  the  company  accepts,  a 
bond  of  $40,000  will  be  required  as  a  guarantee  of  the 
erection  and  putting  into  operation  of  its  electric- 
lighting  plant.  Competition  in  electric  lighting  in 
.Atlanta   is   now   said    to    seem   assured. 

At  a  meeting  held  in  Pensacola.  Fla.,  for  the  pur- 
pose of  taking  action  on  the  proposed  bill  for  Pen- 
sacola  and  to  provide  for  issuing  improvement 
bonds,  a  motion  was  carried  to  memorialize  the  Leg- 
islature for  authority  to  issue  $1,000,000  bonds. 
Buying  the  electric-light  plant  is  one  step  con- 
templated. 

The  Board  of  Aldermen  of  Charlotte,  N.  C,  will, 
in  May,  grant  a  franchise  to  F.  F.  Van  Deventer  and 
others,  who  propose  an  $800,000  development  of 
Matts  Falls,  30  miles  distant  from  Charlotte.        L. 


From  the  Buckeye  State. 

Columbus,  Ohio,  April  27. — An  interview  with  an 
Ohio  man  who  succeeded  in  keeping  his  name  out 
of  print  will  be  interesting  from  the  fact  that  he 
seems  to  have  great  hope  of  the  future  of  the  electric- 
railway  business  in  the  central  states.  Tlie  Cin- 
cinnati Enquirer  quotes  him  as  follows  :  "Leaving  . 
out  all  routes  talked  about  or  prospected,  and  taking 
up  those  actually  under  contract  and  construction,' 
which  are  absolutely  sure  of  completion  within  12 
months — most  of  them  by  January,  igo2 — in  the  states 
of  Ohio,  Indiana- and  Michigan,  there  will  be  700 
miles  of  new  electric-railway  lines.  Detroit  now 
leads  all  cities  in  this  territory — even  Cleveland — 
in  the  extent  of  her  suburban-railway  lines,  276  miles 
in  actual  operation  and  1S3  miles  under  construction. 
For  a  city  of  225,000  population  and  shut  off  by  river 
on  one  side  of  her,  this  is  a  great  showing.  A  line 
is  now  under  way  between  Cleveland,  Columbus  and 
Cincinnati,  which  will  be  completed  in  1902,  and 
which  will  be  equipped  with  sleepers,  parlor  and 
buffet  cars.  With  long  sidings  and  double  tracks,  I 
see  no  reason  why  through  trains  making  stops  at 
important  points  should  not  make  an  average  speed 
of  35  miles  an  hour,  with  freedom  from  smoke  and 
cinders.  It  has  been  satisfactorily  demonstrated  that 
a  speed  of  50  miles  an  hour  can  be  attained  for  short 
distances  with  safety." 

The  Crawford  county  commissioners  have  granted 
a  franchise  to  a  company  to  build  a  line  from  Ma- 
tron  to   Bucyrus. 

The  commissioners  of  Richland  County  have 
granted  a  franchise  to  F.  D.  Carpenter  and  L.  M. 
Coe  to  build  an  electric  line  from  Mansfield  to 
Crestline,  where  it  will  connect  with  some  of  the 
propo-^ed  lines  to  Cleveland. 

R.  S.  Rosenstock  has  been  granted  a  franchise  for 
an  electric  line  through  Union  County.  He  is  the 
chief  engineer  of  the  Toledo.  Findlay  and  Southern. 
and  it  is  supposed  that  this  move  has  something  to 
do  with  the  extension  of  that  line  south  from  Find- 
lay. 

In  some  places  it  was  necessary  last  week  for  the 
street  cars  in  Cincinnati  to  run  through  water  in 
order  to  carry  passengers  to  and  from  their  homes. 
The  Cincinnati  Traction  company  has  a  peculiar  high 
c.ir  which  is  used  for  this  purpose  in  case  of  a  flood. 
The  motors  are  placed  high  up,  so  that  the  water 
will    not    interfere. 

A  syndicate  of  Cleveland  capitalists,  headed  by 
George  T.  Bishop,  is  negotiating  with  the  street- 
railway  companies  of  Dallas,  Texas,  for  the  pur- 
chase and  consolidation  of  the  various  systems  in 
that  city.  The  svndicatc,  which  is  known  as  the 
Northern  Texas  Traction  company,  is  now  building 
:i  line  between  Dallas  and  Fort  Worth,  and  already 
has  acquired  the  lines  in  the  latter  city,  at  a  cost 
of  $500,000.  The  interurban  line  will  be  about  30 
miles  long.  Mr.  Bishop  is  president  of  the  com- 
pany, and  John  Sherwin,  of  the  Park  National  Bank 
at  ■  Cleveland,    is    secretary. 

The  Colimbus,  Delaw^are  and  Northern  Traction 
company  has  increased  its  capital  stock  to  $1,000,000, 
.'md  the  following-named  officers  have  been  chosen : 
President,  James  M.  Loren ;  vice-president,  J.  S. 
Harshman  of  Sr>ringficld ;  secretary  and  treasurer, 
J,  G.  Webb  of  Springfield;  general  manager.  H.  A. 
Fisher  of  Columbus.  It  thus  passes  under  the  con- 
trol of  the  owmers  of  the  Columbus.  London  and 
Springfield  road,  w^hich  in  a  manner  insures  its  be- 
ing built.  The  same  people  last  week  incorporated  a 
road  to  be  built  from  Columbus  to  the  Michigan 
line,  by  way  of  Dcfiaiice  and  Ottawa,  and  this  likely 
will  form  a  portion  of  that  road. 


Tlic  Miami  and  Eric  Canal  Transportation  com- 
pany has  increased  its  capital  stock  from  $io,ooo  to 
$3,(X)0,ooo,  for  the  purpose  of  providing  funds  for 
budding  the  canalboat  line. 

It  seems  that  the  Northern  Ohio  Traction  company 
will  carry  out  its  original  plan  of  building  a  road 
from  Aki-on  to  Canton,  notwithstanding  the  arran.^c- 
menls  that  have  been  made  with  the  Akron-Canton 
road  to  allow  the  latter  to  enter  Akron  over  its 
line.  There  was  no  agreement  in  regard  to  the 
building  of  another  competitive  road,  and  from  all 
that  can  be  learned,  the  matter  stands  just  as  it  did 
before  the  tra*"lic  arrangements  were  made.  The 
Northern  Ohio  people  arc  unwilling  to  oppose  other 
companies,  but  prefer  to  go  on  with  their  own 
plans. 

As  indicated  by  an  item  in  last  week's  issue  of  the 
Western  Electrician,  the  Little  Miami  Traction  com- 
pany, reincorporated,  has  passed  into  the  control 
of  the  Cleveland  electric-railway  men,  although  John 
P.  Martin,  the  energetic  projector,  will  be  con- 
nected with  them  in  the  enterprise.  The  change  was 
made  simply  to  insure  the  financing  of  the  company. 
The  officers  are  as  follows:  President,  John  1'. 
Martin,  Xenia ;  vice-president,  F.  T.  Pomeroy,  Cleve- 
land; secretary,  H.  C.  Lang,  with  M.J.  Mendelbaum 
&  Co.,  Cleveland  ;  treasurer,  J.  R.  Nutt,  Akron.  W. 
H.  Lamprecht.  Charles  Orr  and  L.  J.  Wolf  of  Cleve- 
land, E.  W.  Chri.sty  of  Akron  and  J.  M.  Hutton  of 
Cincinnati,  with  the  officers,  constitute  the  board  of 
directors.  The  capital  stock  of  the  company  will  be 
$500,000,  and  the  first  section  of  the  road  between 
Xenia  and  Springfield  will  be  built  at  once.  That 
between  Springfield  and  Cincinnati,  by  way  of  Leb- 
anon, will  be  built  later   on. 

The  Iron  Trade  Review  of  Cleveland  says  that 
contracts  and  inquiries  for  rails  for  electric  roads 
alone  for  the  last  week  will  aggregate  35,000  tons 
and  that  fully  650  miles  of  electric  road  are  now 
imder  construction  by  the  companies  made  up  of 
the  Cleveland  syndicates  alone. 

General  Manager  Charles  Currie  of  the  Detroit 
and  Toledo  Shore  Line  railway  held  a  conference 
with  E.  W.  Moore  at  Cleveland  this  week,  and  it 
was  decided  to  begin  the  construction  of  that  road 
at  once,  mostly  over  private  right-of-way.  The  dis- 
tance is  60  miles,  and  it  is  planned  to.  make  a  mag- 
nificent roadbed,  with  the  intention  of  covering  the 
entire  distance  in  one  hour  and  10  minutes,  or  at  the 
rate  of  50  miles  an  hour.  Through  trains  will  be 
run,  as  well  as  local  cars,  and  they  will  depart  at 
intervals  of  one  hour.  It  is  the  intention  to  carry 
freight  as  well  as  passengers,  and  there  will  likely 
be  a  lively  contest  between  this  road  and  the  steam 
lines.  The  fare  will  be  placed  at  about  half  what 
h.'is  been  charged  by  the  steam  lines. 

The  Canton,  Massillon  and  Akron  Railway  com- 
nany,  Akron,  with  a  capital  stock  of  $1,000,000.  has 
been  incorporated  by  E.  H.  Moorlev.  Fred  A.  Henry. 
L  R.  Nutt,  Will  Christy.  A.  M.  Snyder.  H.  B.  Mc- 
Grew  and  L.  E.  Beilstein.  The  company  has  au- 
thority to  build  an  electric  line  from  Akron  to  Jack- 
son, Stark  County,  with  branches  to  Canton  and 
Massillon. 

An  electric  line  will  be  built  froin  the  center  of 
the  city  of  Youngstown  to  Steelton.  where  the  plants 
of  the  National  Steel  company  are  located.  It  may 
eventually  be  extended  on  to  Warren  and  Niles. 
where  it  will  make  connection  with  Cleveland. 

O.  M.  C. 

Information  from  Indiana. 

Indianapolis,  April  29. — A  new  municipal  electric- 
light  plant  has  been  installed  at  Cambridge  City. 
The  original  cost  was  $14,000. 

Frank  Clark,  chief  electrical  engineer  of  the  Big 
Four  railway,  is  installing  electric-light  plants  for 
the  company  at  Wabash,  Brightwood  and  other  cit- 
ies. All  of  the  roundhouses,  offices  and  stati,™ 
buildin.gs  at  the  points  named  are  to  be  lighted  by 
electricity. 

Mass  meetings  are  being  held  at  Frankfort,  and 
committees  composed  of  business  men  are  trying 
to  induce  President  McCulloch  of  the  Union  Trac- 
tion company  to  extend  the  company's  system  to 
Frankfort. 

The  Indiana  Appellate  Court  held  that  where  a 
street-railway  company  ran  a  gaily  decorated  trolley 
car,  containing  a  party  of  young  persons  who  were 
blowing  horns  and  making  a  loud  noise,  so  as  to 
frighten  a  horse,  occasioning  it  to  wheel  across  the 
track  in  front  of  the  car  and  thus  to  receive  injury, 
the  company  is  liable. 

The  Richmond  street-railway  plant  has  been  trans- 
ferred to  James  Murdock  of  Lafayette  and  his  asso- 
ciates, who  have  been  for  the  last  year  contemplat- 
ing the  building  of  an  electric  line  from  Richmond 
to  Cambridge  City,  and  from  that  point  to  Green- 
field. The  Union  Trust  company  of  St.  Louis  owned 
the  Richmond  plant,  and  it  is  said  received  over  $100,- 
000  for  it.  The  franchise  over  the  National  road 
as  far  as  Cambridge  City  has  been  procured,  and 
will  be  transferred  to  the  purchasers  of  the  local 
jilant. 

The  ciinst ruction  of  interurban  electric  lines  in 
Indiana  has  taken  a  new  turn,  and  private  rights-of- 
way  are  now  being  sought.  Companies  organized  to 
construct  lines  over  the  public  highways  have  found 
it  difficult  to  get  their  projects  financed.  Moneyed 
men  say  there  is  a  greater  risk  of  accidents  and  dam- 
age suits:  that  the  speed  necessary  cannot  well  be 
maintained  if  a  public  highway  is  used,  and  that  the 
cost  of  maintaining  a  road  in  a  highway  is  greater 
than    where   constructed   in   a    private   right-of-way. 


So  the  IndianapoHs  and  Logansport  Traction  com- 
pany has  closed  a  contract  with  John  Blair  McAfee 
of  Philadelphia,  Pa.,  for  the  construction  of  its 
proposed  road,  contingent  on  a  private  right-of-way 
being  obtained.  Mr.  Blair  will  have  a  force  of  sur- 
veyors at  work  on  the  line  this  week.  The  contract 
specifies  that  the  road  shall  be  completed  within  18 
months  froin  the  first  of  May.  The  people  are  in 
favor  of  the  road,  and  no  great  difficulty  will  be 
experienced  in  securing  a  right-of-way. 

A  company,  headed  by  C.  F.  Smith,  was  incorpo- 
rated last  week  and  will  begin  the  construction  of 
an  electric  road  between  Indianapolis  and  Martinsville 
within  the  ne.xt  60  days  over  a  private  right-of-way 
that  is  now  being  obtained.  Franchises  have  been 
granted  to  two  other  companies  for  lines  between 
these  points  over  the  public  highways,  but  the  new 
company's   project    has    nothing    to    do    with    them. 

The  Indianapolis  Automobile  and  Touring  Club  has 
been  organized,  by  electing  H.  T.  Hearsey,  president, 
and  C.  Koehring.  secretary.  There  are  now  over 
35  automobile  and  motor-carriage  owners  in  Indi- 
anapolis, and  several  successful  runs  have  been 
made.  p_ 


Northwestern  Notations. 

Minneapolis,  April  27.— The  Boone  Suburban 
Railway  company  has  been  incorporated,  with  $15,000 
capital  stock,  at  Boone,  Iowa. 

The  Fargo  Gas  and  Electric  company  of  Fargo, 
N.  D.,  has  passed  into  the  control  of  William  Mait- 
land.  As  soon  as  possible  the  electric-light  plant 
will  be  put  in  first-class  shape. 

The  Grand  Island  Gas  Company  will  add  an  elec- 
tric-light  system  to  its  plant  in  Grand  Island.  Neb 
Work  will   be   started  at- once.,, 

The  Street  Railway  company  of  "Dss  .Moines 
Iowa.  IS  having  plans  prepared  for  an  addition  to 
Its  power  house  to  double  the  floor  space.  A  large 
amount  of  new  machinery  is  soon  to  be  installed 
The  work  will  cost  $7o,(X)0. 

The  Des  Moines  Street  Railway  company  will 
start  work  on  the  new  car  line  to  the  new  army 
post  near  Des   Moines  very  soon. 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
company  contemplates  building  a  12-mile  extension 
of  the  hnc  from  Waterloo  to  Denver,  Iowa  Sur- 
veys have  been  started.  The  cost  of  the  line  is 
cstmiated   at  $150,000  to  $175,000. 

The  villages  of  Winneconne  and  Butte  des  Morts, 
Wis.,  are  anxious  to  secure  electric-rai-lway  connec- 
tion with  outside  points.  Efiforts  are  being  made 
to  interest  the  Winnebago  Traction  company  of 
Oshkosh  in  an  extension  to  take  in  these  towns. 

The  Electric  Light  company  of  'Viroqua,  Wis., 
will  put  in  a  new  boiler  at  its  power  station  and 
will    make  other  improvements. 

The  Missouri  River  Power  company  of  Helena, 
Mont.,  finds  a  demand,  for  all  the  power  developed 
at  its  power  plant,  and  nvjll  construct  an  additional 
plant  across  the  river,  jalt'.a  cost  of  $1,000,000,  to 
secure  more  power.  The  coinpany  is  transmitting 
power  to  Butte,  ^o  miles  distant,  and  has  a  demand 
for  10,000  horsepower  more  than  it  can  supply.  A 
new  line  will  be;  strung  to  Butte. 

It  is  probable  that  the  street-car  line  in  Green 
Bay,  Wis.,  will  be  extended  to  Bay  beach  this  sum- 
mer,  at   a   cost   of  $10,000. 

Park  River,  N.  D.,  will  probably  vote  on  a  propo- 
sition to  issue  bonds  for  the  establishment  of  an 
electric-lighting  and   waterworks   system. 

Stone  &  Webster  of  Boston  recently  bought  in 
the  outstanding  bonds  and  receivers'  certificates  in 
Seattle,  Wash.,  of  the  Seattle  City  Railway  company, 
operating  the  Yesler  way  cable  and  the  Jackson 
street  electric  lines.  At  the  sale  the  firm  will  doubt- 
less buy  in  the  roads  and  add  them  to  the  other 
lines  represented  by  the  Seattle  Electric  company. 

It  is  expected  that  the  Electric  Street  Railway 
company  of  Winnipeg,  Man.,  will  expend  $300,000 
the  coming  season  in  improvements  to  its  system. 
A  car  shed  and  shops  are  to  be  erected  at  Main  and 
Assiniboine  streets.  The  building  will  be  135  by  400 
feet  in  size  and  will  have  room  for  100  cars.  It  will 
cost  $80,000.  The  lines  through  the  city  are  to  be 
improved. 

■The  Council  of  Wausau,  Wis.,  has  granted  a 
franchise  to  the  Wisconsin  River  Electric  Railway 
company  for  a  line  which  is  to  run  to  Merrill,  Wis., 
within  a  year. 

The  waterpower  dam  at  Mellen,  Wis.,  which  fur- 
nishes power  for  the  electric-light  plant,  was  washed 
out,  completely  shutting  down  the  lighting  plant. 
It  will  take  several  months  to  rebuild  the  dam  and 
get  it  in  shape  to  furnish  power  for  the  lighting 
plant. 

The  new  Wisconsin  Traction,  Heat  and  Power 
company  has  arranged  to  lease  the  Atlas  mill  site 
and  power  at  Appleton,  Wis.,  for  99  years.  There 
is  $2,500  horsepower  available  there.  The  new  com- 
pany will  absorb  the  Electric  Light  and  Power  com- 
pany of  Appleton  and  the  Fox  River  Valley  Elec- 
tric Railway  company,  and  will  carry  out  the  plans 
of  the  latter  with  reference  to  a  line  io  Kaukauna 
from  Appleton.  If  the  council  of  Kaukauna  will 
grant  a  franchise,  the  road  will  be  built  through 
the  town.  Otherwise  its  rails  will  reach  the  city 
limits. 

A  movement  is  under  way  at  Moline.  111.,  to  se- 
cure the  extension  of  a  car  line  from  East  Moline 
to  Moline. 

B.  E.  Linehan  and  William  S.  Molo  have  sold 
their   half  interest   in   the   Union   Electric   company 
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of  Dubuque,  Iowa,  to  the  General  Electric  company 
of  New  York  for  $350,000.  It  includes  all  the  street- 
car lines  and  lighting  plants  in  the  city. 

The  council  of  Charles  City,  Iowa,  has  granted 
a  franchise  for  the  electric  railway  which  is  to  run 
to    Greene,   Iowa. 

The  council  of  Windom,  Minn.,  contemplates 
changing  the  system  of  installing  lights  for  private 
parties.  At  present,  the  village  puts  in  the  lights, 
charging  $2,  which  is  paid  in  advance,  and  then  that 
amount  of  liglit  is  allowed  the  consumer.  Under 
the  new  system,  the  consumer  is  to  be  charged 
for  the  wiring,  which  will  then  be  his  own. 

The  St.  Paul  City  Railway  company  has  filed  an 
answer  to  the  collection  of  delinquent  taxes  for 
1900.  The  company  made  a  return  of  $1,060,060, 
which  was  accepted  by  the  County  Board  of  Equali- 
zation. The  state  board  promptly  raised  the  amount 
to  $2,100,000.  The  company  tendered  taxes  on  the 
basis  of  the  original  assessment,  which  were  refused. 
It  now  asks  an  injunction  to  restrain  the  county 
officials  from  proceeding  to  collect  the  taxes,  and  asks 
that    the    increased    assessment    be   declared    void. 

The  Fox  River  Valley  Gas  and  Electric  company 
has  taken  possession  of  the  plant  of  the  Appleton 
Gas  Light  company  and  of  the  Neenah  and  Menasha 
Gas  and  Electric  company.  The  company  will  pro- 
ceed to  erect  a  power  plant  to  furnish  power  for 
the  local  and  interurban  street-car  lines  and  the 
Neenah  and  Kaukauna  lines. 

The  Street  Railw^ay  company  of  Duluth,  Minn., 
\vill  put  in  a  loop  at  Lester  Park,  in  order  to  handle 
the   large   double-truck  cars. 

The  Citizens'  Electric  Light  company  has  been 
formed  at  Jamestown,  N.  D.,  with  $35,000  capital 
stock.     L.   B.    Hanna  of  Fargo  is  president. 

John  Porter  of  Eldora,  Iowa,  is  interested  in  a 
projected  trolley  line  from  Eldora  to  Des  Moines, 
Iowa,  by  way  of  Zearing,  Nevada    and  Cambridge. 

The  Electric  Light  company  of  Iowa  City,  Iowa, 
will  soon  install  a  day  service  for  furnishing  power. 

Beloit,  Wis.,  has  granted  a  franchise  to  the  In- 
terurban Electric  Railway  company.  The  city  of 
Janesville  made  a  proposition  to  the  Interurban 
Eiectric  Railway  company  to  grant  a  franchise  and 
give  a  bonus  of  $5,000,  if  the  company  would  build 
through  that  city  and  establish  its  power  house 
there. 

J.  M.  Saemann  and  P.  Brickbauer  are  applicants 
for  a  franchise  for  an  electric-railway  line  from 
Sheboygan,  Wis.,  to  Waldo,  Plymouth  and  Elkhart 
Lake. 

An  electric-lighting  and  power  plant  is  projected 
for  Charter  Oak,  Iowa. 

The  council  of  Duluth,  Minn.,  has  contracted  with 
the  Commercial  Light  and  Power  company  for  street 
lighting  for  five  years,  at  $55  per  light  per  annum. 
This  is  $15  less  than  the  present  price. 

The  Fox  River  Valley  Electric  Railway  company 
has  renewed  its  request  to  the  city  of  Kaukauna, 
Wis.,  for  a  franchise.  The  company  has  been  refused 
a  franchise  twice,  but  it  is  understood  that  the 
present  council  is  favorable  to  the  project. 

The  Chandler-Dunbar  Water  Power  company  and 
the  Edison  Sault  Electric  company  of  Sault  Ste. 
Marie,  Mich.,  have  arranged  to  enlarge  the  electric 
plant  extensively.  Work  is  to  be  started  soon.  The 
waterpower  is  at  St.  Mary's  Falls,  where  60,000 
horsepower  could  be  developed. 

The  German  State  Bank  has  secured  control  of 
the  light  and  water  plant  at  LeMars,  Iowa,  and  will 
operate  it  in  the  future.  H.  H.  Bush  has  managed 
the  plant,  as  lessee,  for  a  number  of  years  past. 

The  street-railway  company  of  Superior,  Wis., 
is  making  arrangements  for  improving  the  East  End 
line. 

William  Guenther  and  A.  D.  Johnson  of  Appleton, 
Wis.,  have  secured  the  waterpower  at  Kilbourn, 
Wis.  It  is  understood  that  a  company  will  be 
formed  for  the  transmission  of  electric  power  to 
Portage.  Baraboo  and  Madison.  The  power  is  said 
to  be  the  best  in  the  state. 

The  General  Electric  company  of  Minneapolis  has 
just  completed  the  task  of  moving  its  electric-power 
plant,  of  1,500  horsepower,  into  new  quarters  on 
Fifth  street.  The  machinery  was  moved  without 
interrupting  the  service.  It  required  the  services  of 
48  men.  R. 


Charles  A.  La  Fever  of  Battle  Creek,  Mich.,  and 
the  maid  of  honor  was  Miss  Mary  E.  Bunker  of 
Muskegon.  An  informal  reception  at  the  home  of 
the  bride's  mother,  Mrs.  Jerome  W.  Mason,  fol- 
lowed the  ceremony  at  the  church.  Both  Mr.  and 
Mrs.  Whitney  are  graduates  of  the  University  of 
Michigan  and  active  in  college-fraternity  circles,  the 
bride  being  the  grand  president  of  the  Alpha  Phi 
fraternity  and  the  groom  grand  annotator  of  the 
Sigma  Chi  fraternity.  Mr.  Whitney's  associates  on 
the  Western  Electrician  join  with  many  other  friends 
in  Chicago  and  Michigan  in  extending  all  good 
wishes. 


PERSONAL. 


Mr.  Stephen  L.  Coles,  who  has  been  managing 
editor  of  the  Electrical  Review  for  the  last  12  years' 
has  associated  himself  with  Mr.  M.  J.  Shaughnessy 
of  New  York  city  in  the  business  of  preparing  and 
publishing  technical  and  trade  literature  and  ad- 
vertising. 

It  is  reported  that  the  engagement  of  Mr.  Mar- 
coni and  Xliss  Josephine  Bowen  Holman  of  Indian- 
apolis is  about  to  be  announced.  Miss  Holman  is 
the  daughter  of  the  late  Judge  J.  A.  Holman  of 
the  Indiana  Supreme  Court,  and  a  cousin  of  the 
late  Congressman  W.  S.  Holman.  It  is  said  that 
the  couple  first  met  on  board  the  steamship  St.  Paul 
in  November,  1899.  on  the  way  to  Europe.  Miss 
Holman  became  interested  in  Mr.  Marconi's  wire- 
less-telegraph experiments,  and  the  two  met  after- 
ward in  Paris. 

Mr.  Clarence  W.  Whitney,  associate  editor  of 
the  Western  Electrician,  was  united  in  marriage  to 
Miss  Margaret  D.  ]\Iason  of  Ann  Arbor,  Mich., 
formerly  of  Muskegon,  by  the  Rev.  Henry  Tatlock, 
at  St.  Andrew's  Episcopal  Church  of  Ann  Arbor,  at 
8    p-    m.,    on   April    30th.    The   best   man   was    Mr. 


ELECTRIC  LIGHTING. 

The  York  Power  and  Light  company  of  York, 
Neb.,  has  increased  its  capital  stock  to  $24,000. 

The  People's  Electric  company  of  Jermyn,  Pa., 
has    been    incorporated,    with    $5,000    capital    stock. 

C.  T.  Bowen,  an  eastern  capitalist,  contemplates 
puttmg  an  electric-lighting  plant  in  at  Kendrick, 
Idaho. 

The  city  of  Allegheny,  Pa.,  has  issued  $100,000  in 
bonds  to  provide  for  the  installation  of  a  lighting 
system. 

The  Southern  Electric  Light  and  Power  com- 
pany is  erecting  an  electric-light  plant  at  Rosebud, 
Texas. 

Citizens  of  Lewes,  Del.,  at  a  special  election,  voted 
to  bond  the  town  in  order  to  establish  an  electric- 
light   plant. 

The  Delaware  City  Light  and  Water  company, 
Delaware  City,  Del.,  has  been  incorporated,  with 
$12,500  capital   stock. 

J.  H.  McMahan  is  at  the  head  of  a  party  of  local 
capitalists  who  will  soon  erect  a  new  electric-light- 
ing plant  at  Alma,  Kan. 

Bids  will  be  received  up  to  May  15th  by  W.  N. 
McAnge  at  Suffolk,  Va.,  for  the  erection  of  an  elec- 
tric-lighting  plant    there. 

The  Boise-Payette  River  Electric  Power  company 
has  been  organized  at  Boise,  Idaho,  by  H.  E.  Neal, 
J.   Spofford,  J.   C.  Stout  and  E.   Yanish. 

The  city  of  Independence,  Mo.,  will  hold  an 
election  on  April  30th  to  vote  on  the  question  of 
issuing  $30,000  in  bonds  to  build  an  electric-light 
plant. 

The  Red  Bluff  Light  and  Power  company  of  San 
Francisco,  Cal.,  has  been  incorporated,  with  $75,000 
capital,  by  W.  L.   Priest,  E.  I.  Johnson  and  J.  E. 

Ennis. 

The  Dodge  Manufacturing  company  of  Misha- 
\vaka,  Ind.,  will  soon  let  a  contract  for  the  installa- 
tion of  an  extensive  electric-light  plant  for  its  es- 
tablishment. 

The  Ventura  Water,  Light  and  Power  company  of 
Los  Angeles,  Cal.,  has  been  incorporated,  with  a  cap- 
ital of  $500,000,  by  J.  H.  Adams,  T.  W.  Phillips  and 
T.  W.  Brotherton. 

The  entire  plant  of  the  Egg  Harbor  Electric  Light 
company.  Egg  Harbor,  N.  J.,  was  destroyed  by  fire 
on  April  23d.  The  loss  was  about  $8,000.  A  new 
plant  will  soon  be  built. 

The  Pennsylvania  Light,  Heat  and  Power  com- 
pany of  Allegheny,  Pa.,  has  been  granted  permission 
by  the  building  inspector  of  Allegheny  to  erect  a 
power  house,  to  cost  $15,000. 

The  Decatur  (III.)  Gas  and  Electric  company  will 
begin  at  once  to  make  extensive  improvements  in 
both  the  gas  and  electric  plants.  About  $15,000  will 
be  expended  in  improvements. 

The  Grand  Island  (Neb.)  Gas  company  will  in- 
stall an  electric-lighting  plant,  in  connection  with  its 
gas  plant,  this  summer.  H.  G.  Leavitt  is  president, 
and   E.  J.  Whitson,  electrician,  of  the  company. 

The  city  of  Rock  Hill,  S.  C.,  will  hold  an  elec- 
tion to  decide  the  issuance  of  $95,000  of  bonds  for 
purchasing  the  electric-light  plant  and  waterworks 
of  the  Rock  Hill  Water,  Light  and  Power  com- 
pany. 

The  Bloomfield  Light,  Power  and  Heat  company 
of  Bloomfield,  Ind.,  has  been  incorporated,  with  an 
authorized  capital  stock  of  $10,000.  The  incorpo- 
rators are  E.  H.  Dugger,  J.  E.  Meredith  and  W.  B. 
Maddock. 

The  Cairo  (111.)  Daily  Telegram  is  working  up 
a  plan  of  municipal  ownership  of  electric  light  and 
power  for  that  city,  and  would  be  pleased  to  hear 
from  electric  contractors  and  others  who  may  be 
interested. 

A  new  electric-light  company  has  been  incorpo- 
rated at  Niles,  Ohio,  with  $20,000  capital  stock,  by 
W.  A.  Taylor,  T.  H.  Wilson,  R.  Weiss  and  others. 
The  company  will  take  over  the  Niles  Electric  com- 
pany's plant. 

Bids  will  be  received  until  May  gth  for  furnishing 
labor  and  material  for  a  street-lighting  plant  at  St. 
Joseph.  Mich.  The  equipment  will  include  a  125-Iight 
arc  generator,  with  120  arc  lamps  and  material  for 
about  II  miles  of  line,  also  a  lOO-horsepower  gasor 
line  engine.     Blank  forms  and  specifications  may  be 


obtained  of  the  Board  of  Public  Works,  St.  Joseph, 
Mich. 

■The  East  Jersey  Light  and  Power  company, 
Elizabeth,  N.  J.,  has  been  incorporated,  with  an 
authorized  capital  stock  of  $250,000.  A.  M.  Reed, 
B.  Franklin  de  Frece  and  G.  Holmes  are  the  in- 
corporators. 

The  Water  and  Light  company  of  Santa  Fe,  N.  M., 
will  begin  at  once  to  make  extensive  improvements 
in  its  system.  The  sum  of  $50,000  will  be  expended 
in  e.xtending  the  light  wires,  increasing  the  power 
of    the   plant,    etc. 

H.  A.  Taylor,  assistant  secretary  of  the  Treasury 
Department,  will  open  bids  on  May  i6th  for  the 
installation  of  an  electric-light  and  power  plant,  in- 
cluding engines,  generators  and  switchboards,  at  the 
PostotEce  building  at  Philadelphia. 

The  city  of  Tampa,  Fla.,  is  considering  bids  for 
lighting  the  city.  It  has  received  from  the  Tampa 
Electric  company  an  offer  for  arc  lights  for  all-night 
service  at  $120  a  year  each,  on  a  five-year  contract, 
and  from  the  Tampa  Gas  company  an  offer  of  J13 
or  more  gaslights,  to  be  operated  on  the  moonlight 
schedule,  at  $27  each,  on  a  five-year  contract. 

The  Wayne  County  Electric  company,  Lyons, 
N.  Y.,  has  been  formed,  with  $100,000  capital  stock, 
by  the  consolidation  of  the  Lyons  Electric  Light 
and  Power  company  with  the  Lux  Electric  Light, 
Heat  and  Power  company  of  Clyde.  The  principal 
office  will  be  at  Lyons.  The  directors  of  the  com- 
pany are  C.  A.  Lux,  J.  W.  Putnam  and  J.  W.  Van 
Etten. 

Conduit  and  wiring  systems  are  to  be  installed  for 
the  postoffice  buildings  at  Streator,  111.,  and  Annap- 
olis, Md.  Proposals  for  the  installations  will  be  re- 
ceived and  opened  at  the  office  of  James  Knox  Tay- 
lor, supervising  architect.  Treasury  Department, 
Washington,  for  the  former  on  May  15th  and  for  the 
latter  on  May  20th.  Specifications  may  be  obtained 
at  the  same  office. 

The  Citizens'  Electric  Light  and  Power  company 
of  Jamestown,  N.  D.,  has  oeen  incorporated,  with 
$35,000  capital  stock,  by  L.  B.  Hannah,  G.  Lutz, 
O.  L.  Churchill,  T.  Pettigrew  and  others.  The 
company  contemplates  the  purchase  of  the  James- 
town Electric  Light  company's  plant  and  will  com- 
pletely remodel  and  rebuild  the  same  at  an  esti- 
mated cost  of  about  $15,000. 

The  Interstate  Power  company  of  The  Dalles, 
Ore.,  has  been  incorporated,  to  construct  and  op- 
erate an  electric-light  plant  at  the  mouth  of  the  Des 
Chutes  River,  for  tlie  purpose  of  generating  and 
conducting  electric  power  to  points  in  Wasco  and 
Sherman  counties  in  Oregon,  and  Klickitat  County, 
Wash.,  and  to  institute  an  electric-light  system  at 
The  Dalles  and  other  points.  The  Dalles  will  be 
the  principal  office  of  the  company,  and  the  incor- 
porators are  E.  Kurtz,  W.  M.  Moody,  H.  L.  Kuck  and 
others. 


ELECTKIC  RAILWAYS. 

The  Oklahoma  Street  Railway,  Light,  Power  and 
Improvement  company,  Oklahoma  City,  Okla.,  has 
been  incorporated. 

Hon.  J.  D.  Woods  and  others  have  decided  to 
construct  an  electric  railway  from  Sherman  to  Fair- 
view,  Texas,  a  distance  of  lo  miles. 

The  Beloit  (Wis.)  council  has  granted  a  50-year 
franchise  through  the  city  to  the  Beloit,  Delavan 
Lake  and  Janesville  electric  railway. 

The  construction  of  an  electric  railway  between 
Mansfield,  Ohio,  and  Crestline,  Ohio,  is  being  pro- 
moted by  F.  D.  Carpenter  and  L.  M.  Coe. 

The  Boone  Suburban  Railway  company  of  Boone, 
Iowa,  has  been  incorporated,  with  $15,000  capital 
slock,  by  L.  W.  Reynolds  and  J.  Reynolds. 

The  Columbus  Light  and  Power  company,  Co- 
lumbus, Miss.,  is  considering  the  construction  of  a 
street-railway  line  in  that  city.  H.  J.  Malochee  of 
New  Orleans  is  interested  in  the  project. 

The  Reading,  Fleetwood  and  Kutztown  Railroad 
company  of  Reading,  Pa.,  has  been  incorporated,  with 
an  authorized  capital  of  $130,000.  J.  "W.  Shepp  of 
Philadelphia  is  president  of  the   company. 

0.  P.  Eusley.  A.  M.  Glossbrenner,  H.  A.  Mans- 
field and  F.  W.  Roberts  of  Indianapolis,  Ind.,  are 
promoting  an  electric  line  as  a  part  of  the  proposed 
system  between  Indianapolis  and  Logansport. 

The  Delaware  General  Electric  company  has  mort- 
gaged its  property  to  the  Knickerbocker  Trust  com- 
pany of  New  York  for  $1,000,000.  to  provide  funds 
for  the  construction  of  the  Kent  County  trolley  line. 

The  Louisville  Railway  company,  Louisville,  Ky., 
will  make  extensive  improvements,  including  the  en- 
largement of  its  power  house,  by  the  installation  of 
a  combined  new  engine  and  generator,  to  cost  $125.- 

000. 

The  Paulsboro  Traction  company,  Paulsboro,  N.  J.. 
has  been  incorporated,  with  an  authorized  capital 
stock  of  $1,000,000.  The  incorporators  are  Benja- 
min C.  Paul,  George  C.  Laws  and  George  S.  Tall- 
man. 

The  Gainesville  and  Dahlonega  Electric  Railway 
company,  Gainesville,  Ga..  has  been  organized  by 
PI.   H.   Dean.    Z.   T.   Castleberry,  D.    E.    Evans   and 
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(iiliers,  for  the  purpose  of  erecting  a  street  railway 
from  Gainesville  to  Dahlonega. 

An  electric  line  is  to  be  built  from  Columbus, 
Ohio,  to  Mechanicsburg,  Ohio.  The  Columbus, 
London  and  Springfield  railway  is  securing  the 
rights-of-way  for  a  branch  line  from  Summerford 
to  Mechanicsburg.     H.  A.  Fisher  is  manager. 

The  Leavenworth  and  Kansas  City  Railway  com- 
pany has  asked  the  county  commissioners  of  La\X'- 
rence  County,  S.  D.,  for  a  lo-year  right-of-way 
through  that  county  for  an  electric  railway,  the  com- 
slruction  of  which  will  cost  about  $1,400,000. 

The  car  barn  of  the  Birmingham  Street  Railway, 
Light  and  Power  company  at  Twenty-second  street 
and  Avenue  F,  Birmingham,  Ala.,  was  burned  on 
April  17th,  together  with  25  cars.  The  total  loss, 
which  is  largely  covered  by  insurance,  is  estimated 
at  $135,000. 

The  Lackawanna  and  Wyoming  Valley  Rapid 
Transit  company,  Scranton,  Pa.,  has  been  incorpo- 
rated by  United  States  Senator  M.  S.  Quay,  W. 
Connell,  C.  C.  Mattes  and  F.  F.  Penman.  It  is 
said  that  about  $5,000,000  will  be  spent  in  erecting 
electric  street   railways. 

The  Youngstovvn-Sharon  Railway  company  of 
Sharon,  Pa.,  is  securing  the  right-of-way  for  a  street 
railway,  to  be  built  from  Sharon  to  Greenville.  The 
line  will  be  14  miles  long  and  will  connect  at  Sharps- 
ville  with  the  Valley  railway,  which  is  owned  by  the 
Penhale-Devitt  syndicate. 

The  principal  property  of  the  North  American 
company,  the  Milwaukee  Electric  Railway  and  Light 
company,  reports  for  the  year  ended  December  31, 
1900,  as  follows :  Gross  earnings  for  1900,  $2,204,- 
53b;  operating  expenses,  $1,129,787;  net,  $1,074,749; 
taxes,  $87,451 ;  balance,  $987,298. 

A  concession  has  been  granted  to  a  Belgian 
company  by  the  Spanish  government  to  construct 
a  double-track  electric  railway  between  the  ports 
of  Luz  and  Las  Palmas  in  the  island  of  Grand 
Canary,  Canary  Islands.  The  road  will  run  along 
the  seashore  front  and  will  be  from  four  to  five 
miles  long. 

It  is  expected  that  Colorado  Springs,  Denver  and 
Pueblo  will  be  joined  by  a  trolley  line,  to  cost  $2,- 
500,000.  It  will  be  built  by  Chicago,  Detroit  and 
Cleveland  capitalists.  C.  W.  Taylor,  who  repre- 
sents the  syndicate,  has  petitioned  for  a  right-of-way 
over  country  roads.  The  main  power  house  will  be 
built  at  Colorado  Springs. 

The  Troy,  Rensselaer  and  Pittsfield  Railroad 
company,  Troy,  N.  Y.,  has  been  incorporated,  with 
an  authorized  capital  stock  of  $350,000,  to  operate  a 
high-speed  electric  road,  to  be  35  miles  long  and  to 
terminate  in  the  cities  of  Troy  and  Rensselaer 
and  at  the  boundary  line  between  Massachusetts 
and  New  York,  in  the  town  of  New  Lebanon. 

A  recent  consular  report  gives  some  details  con- 
cerning the  conversion  of  the  street  railways  of 
Nottingham,  England,  to  electric  roads.  The  power 
'house  will  contain  12  700-horsepower  Willans-Sie- 
mens  generating  units.  Fifty-seven  double-decked 
cars  have  been  contracted  for,  each  equipped  with 
two  25-horsepower  motors,  and  capable  of  running 
eight  miles  an  hour.  The  cars  will  cost  about 
$3,000  each. 

The  Illinois  street-railway  bill,  editorially  summa- 
rized in  the  Western  Electrician  of  December  29th 
last,  which  has  been  in  the  hands  of  the  state  Legis- 
lature of  Illinois  for  some  weeks,  is  reported  as 
being  practically  dead,  as  it  has  been  placed  in  the 
hands  of  a  committee  of  the  lower  house,  the  mem- 
bers of  which  are  believed  to  be  against  the  passage 
of  the  bill.  The  measure  provides  for  the  ultimate 
municipal  ownership  of  the  street  railways  in  Chi- 
cago. 

The  Homestake  company  of  Lead,  S.  D.,  through 
T.  J.  Grier,  the  superintendent,  has  applied  to  the 
county  commissioners  for  a  franchise  to  build  and 
operate  an  electric  road  through  Lawrence  County. 
Ihe  company  intends  to  build  its  line  to  Sundance, 
Wyo.,  where  it  controls  7,500  acres  of  coal  lands. 
It  is  the  intention  to  establish  a  power  plant  for 
burnishing  electric  power  for  all  of  the  machinery 
in  Lawrence  County,  operate  an  electric  standard- 
gauge  road  and  open  up  the  rich  coal  land. 

The  Metropolitan  Street  Railway  company  of  Kan- 
sas City,  Mo.,  has  recently  purchased  the  East  Side 
electric  railway  in  tliat  city,  popularly  known  as  the 
Heim  line.  This  gives  the  Metropolitan  company 
a  complete  monopoly  of  the  street  railways  in 
Kansas  City.  The  company  has  purchased  14  acres 
of  land  in  the  eastern  part  of  the  city,  upon  which 
it  proposes  to  erect  new  car  shops  to  cost  $150,000. 
It  is  reported  also  that  the  company  will  soon  com- 
mence work  upon  a  new  power  house  to  cost  $1,000,- 
000. 

The  electric  railway  connecting  the  port  of  Santa 
Cruz  with  the  town  of  La  Laguna  in  the  Canary 
Islands  was  opened  to  the  public  on  March  15th. 
It  is  an  overhead-trolley  system  and  is  equipped 
with  both  passenger  and  freight  cars.  The  latter 
are  used  principally  for  fruit,  which  is  the  main 
export  from  these  islands.  The  line  is  5.6  miles 
long.  The  concession  for  this  line  was  granted 
at  Madrid  and  includes  the  whole  of  the  road  be- 
tween Santa  Cruz  and  Orotava,  a  distance  of  27 
miles.    A  regular  service   of  automobiles  will  run 


from  the  present  terminus  to  the  town  of  Orotava 
until  the  railway  is  completed.  It  is  a  Belgian 
company  and  has  a  capital  of  1,600,000  francs 
($308,800). 

One  of  the  difficulties  in  connection  with  the  street- 
car service  in  Havana,  says  Mr.  William  M.  DouU, 
the  secretary-treasurer  of  the  Cuban  electric  railway, 
of  which  Mr.  A.  F.  Gault  of  Montreal  is  president, 
is  the  fact  that  they  have  no  five-cent  pieces  to  use. 
This  has  been  overcome,  but  not  satisfactorily. 
Ihey  have  the  peseta,  which  is  equal  to  15  cents,  and 
for  this  piece  of  money  three  tickets  are  secured. 
Mr.  DouU  was  in  Havana  when  the  first  section  of 
ihe  street  railway  was  opened  for  traffic,  and  Ije  states 
that  the  success,  in  the  way  of  traffic,  was  even  better 
than  was  ever  anticipated. 

William  Weinrich,  Jr.,  of  the  United  States  Coast 
and  Geodetic  Survey,  says  that  he  has  traversed  the 
city  of  New  Orleans  from  end  to  end,  in  all  direc- 
tions, and  visited  the  outskirts,  but  found  nowhere 
a  spot  to  determine  the  declination,  the  dip  and  the 
intensity  of  the  magnetic  force.  "New  Orleans  is 
truly  well  provided  with  electric  railroads,"  he  says. 
"The  reputation  the  city  bears  of  having  the  most 
complete  trolley  system  in  the  world  is  well  de- 
served. I  can  testify  that  the  electric  lines  pre- 
vented me  from  fixing  the  line  of  magnetic  variations 
— something  I  have  never  been  prevented  in  determin- 
ing in  any  other  city  of  the  country.  The  only  sug- 
gestion I  can  make  to  the  department  in  Washing- 
ton is  to  establish  a  station  on  the  government  re- 
serves along  the  lower  river  at  one  of  the  forts." 


PUBLICATIONS. 


A  booklet  illustrating  Pemco,  Peru,  Creole,  Stod- 
dard and  K.  W.  fuse  rosettes  has  been  issued  by 
the  Peru  Electric  Manufacturing  company  of  Peru. 
Ind. 

The  Keystone  Electrical  Instrument  company  of 
Philadelphia  has  recently  issued  a  creditable  cata- 
logue devoted  to  its  electrical  measuring  instru- 
ments. 

"A  Few  Installations"  made  by  the  Ball  Engine 
company  of  Erie,  Pa.,  are  shown  in  a  recent  booklet, 
which  contains  some  very  clear  illustrations  of  Ball 
engine  plants  in  different  parts  of  the  country,  in- 
cluding the  company's  exhibit  at  the  Paris  Exposi- 
tion. 

The  Star  Dynamo  Works  of  Jefferson  City,  Mo., 
has  recently  issued  a  circular  describing  and  illus- 
trating the  direct-current  bipolar  and  multipolar 
dynamos  and  motors  which  the  firm  has  been  build- 
ing for  a  number  of  years.  In  addition  to  manufac- 
turing these  machines  the  Star  Works  make  a 
specialty  of  furnishing  complete  incandescent-light- 
ing plants. 

A  neat  32-page  booklet,  issued  by  the  Fort  Wayne 
Electric  Works  of  Fort  Wayne,  Ind.,  describes  the 
company's  direct-acting,  shunt-feed,  focusing  and 
non-focusing  series  arc  lamps.  Besides  illustrations 
ol  several  different  types  of  complete  lamps,  views 
are  given  of  the  essential  parts  of  the  lamp  mechan- 
ism. A  complete  price-list  of  all  the  parts  of  the 
lamps  is  also  given. 

"The  Gravity  Dam,  and  Essays  on  the  Fallacies, 
Problems  and  Philosophy  of  Dam  Construction"  is 
the  title  of  an  80-page  booklet,  compiled  by  E.  R. 
Beardsley,  mechanical  and  hydraulic  engineer.  The 
book  is  issued  by  the  Beardsley  Gravity  Dam  and 
Construction  company  of  Elkhart,  Ind.,  which  is 
prepared  to  construct  any  kind  of  hydraulic  work, 
electric-light  plants,  docks,  piers,  etc.  Besides  ex- 
plaining the  merits  of  the  gravity  dam,  the  book 
contains  a  number  ol  views  of  various  types  of 
dams,  both  old  and  new. 


SOCIETIES  AND  SCHOOLS. 

A.  V.  Abbott,  chief  engineer  of  the  Chicago  Tele- 
phone company,  is  scheduled  to  present  a  paper  on 
"Experiments  with  High-frequency  Electrical  Oscil- 
lations" (illustrated  with  apparatus)  before  the 
Western  Society  of  Engineers  in  Chicago  on  May 
8th. 

The  joint  annual  meeting  of  the  Old  Time  Tel- 
egraphers' association  and  the  United  States  Military 
Telegraph  Corps  will  be  held  at  Montreal,  Que., 
on  September  nth,  I2th  and  13th.  The  convention 
headquarters  for  both  associations  will  be  at  the 
Windsor  Hotel. 

The  University  of  Vermont,  Burlington,  Vt.,  has 
i:sucd  a  catalogue  devoted  to  its  four  years'  course 
in  chemistry.  An  account  of  the  object  and  scope 
of  the  course,  a  description  of  the  courses,  etc.,  are 
accompanied  by  some  very  good  illustrations  of  the 
laboratories  and  different  departments. 

The  American  Institute  of  Mining  Engineers  will 
b.old  its  eighty-first  meeting  at  the  City  of  Mexico. 
early  in  November,  1901.  Theodore  Dwight,  assist- 
ant treasurer  of  the  association,  has  undertaken  to 
organize  a  party  of  a  limited  number  of  members 
and  guests  to  go  to  Mexico  by  special  train,  starting 
about  November  1st  and  returning  about  December 
1st. 

Kalamazoo  College  of  Kalamazoo,  Mich.,  an  affil- 
iated school  of  the  University  of  Chicago,  is  to  have 
a  new  science  hall,  to  cost  $50,000.  The  plans  for 
the   building  have   just   been    completed  by   Patton, 


Fisher  &  Miller  of  Chicago,  and  the  contracts  for 
the  construction  work  will  soon  be  let.  Besides  lecture 
and  recitation  rooms  and  a  biological  laboratory, 
there  will  be  located  in  the  building  chemical  and 
electrical  laboratories  and  a  general  physical  lab- 
oratory. 

Since  the  announcement  of  the  recent  donation 
to  Arrnour  Institute  of  Technology,  noticed  in  a 
recent  issue  of  the  Western  Electrician,  assurances 
have  been  given  that  whatever  new  buildings  are 
required  will  be  taken  care  of  outside  ol  the  en- 
dowment fund  of  $1,000,000,  which  is  to  be  re- 
served to  provide  an  additional  income.  Follow- 
ing this  announcement  plans  are  being  considered 
for  two  new  buildings  near  the  present  structure, 
one  to  contain  the  shops  and  laboratories  and  the 
other  to  be  devoted  solely  to  engineering  uses. 

The  annual  catalogue  of  Purdue  University,  La- 
fayette, Ind.,  for  the  college  year  1900-1901,  has 
just  been  issued.  It  contains  the  usual  amount 
of  statistics  and  information  relating  to  the  uni- 
versity, its  courses  and  methods  of  study,  lists  of 
faculty  and  students,  etc.  The  total  attendance  for 
this  year  is  1,043.  Accompanying  the  catalogue  is 
a  pamphlet  giving  several  selected  views  of  Purdue 
University,  showing  some  of  the  principal  buildings, 
campus  scenes  and  portions  of  the  different  lab- 
oratories and   shops. 

The  annual  meeting  of  the  Association  of  Railway 
Telegraph  Superintendents  will  be  held  at  Statler's 
Pan-American  Hotel,  Buffalo,  N.  Y.,  on  June  19th, 
20th  and  21st,  instead  of  in  Boston,  as  originally 
announced.  Indications  point  to  a  very  successful 
meeting  and  a  large  attendance.  One  of  the  sub- 
jects likely  to  come  up  for  discussion  at  the  con- 
vention is  simultaneous  telegraphy  and  telephony. 
It  is  expected  that  a  large  display  of  exhibits  will 
be  made.  P.  W.  Drew,  superintendent  of  telegraph 
of  the  Wisconsin  Central  Railroad  company,  Mil- 
waukee, Wis.,  is  secretary  and  treasurer  of  the  as- 
sociation. 


ELECTRICAL  SECURITIES. 

The  General  Electric  company  has  declared  a  reg- 
ular semi-annual  dividend  of  $3.50,  payable  August 
ist  to  stock  of  record  June  15th. 

The  Edison  Electric  Illuminating  company  of 
Boston  has  declared  a  quarterly  dividend  of  2% 
per  cent.,  payable  May  1st  to  stock  of  record  April 
23d. 

The  stock  of  the  Chicago  Edison  company  de- 
veloped considerable  strength  in  the  Chicago  stock 
market  last  week.  The  shares  advanced  from  162 
to  167  in  one  day  on  small  sales.  The  Chicago 
Record-Herald,  commenting  on  the  advance,  said: 
"The  stock  is  in  strong  position  on  account  of  the 
expedition  of  a  merging  of  the  company  with  the 
Peoples'  Gas  Light  and  Coke  company." 


SPACE  TELEGRAPHY. 

A  system  of  space  telegraphy  has  been  established 
on  the  coast  of  Corsica  for  a  distance  of  124  miles, 
masts  120  feet  in  height  being  employed. 

A  Berlin  report  announces  that  Emperor  William 
is  to  make  a  personal  investigation  of  Professor 
Slaby's  system,  the  latter  having  been  greatly  im- 
proved  recently. 

Nikola  Tesla  has  placed  contracts  with  the  West- 
inghouse  Electric  and  Manufacturing  company  at 
Pittsburg  for  the  construction  of  some  of  the  appa- 
ratus with  which  he  expects,  it  is  said,  to  transmit 
messages  across  the  Atlantic  Ocean.  He  expects  to 
be  able  to  begin  operations  at  his  signaling  station 
within   six  months. 

The  New  England  Wireless  Telephone  and  Tele- 
graph company  has  been  incorporated  as  an  operating 
sub-company  of  the  parent  company  (the  American 
Wireless  Telephone  and  Telegraph  company),  to 
operate  the  wireless  system  in  the  New  England 
states.  The  officers  of  the  new  organization  are: 
President,  James  N.  Huston  of  the  Manhattan 
Steamship  company  of  New  York ;  secretary,Thomas 
B.  Bishop ;  treasurer,  F.  D.  H.  Banks,  president  of 
the  Imperial  Portland  Cement  company.  The  au- 
thorized capitalization  of  the  company  is  $5,000,000. 

.  A  dispatch  from  London  to  the  New  York  Sun 
says  that  a  deputation  of  the  directors  of  the  Mar- 
coni companies  was  received  by  the  Marquis  of 
Londonderry,  postmaster-general,  Friday,  April  26th. 
The  directors  asked  for  a  license  for  the  transmis- 
sion of  wireless  messages  within  territorial  waters 
between  ships  and  land  stations ;  they  also  asked 
for  a  license  in  order  to  arrange  for  dealing  with 
telegrams  to  and  from  foreign  places  and  for  land 
purposes.  The  marquis  promised  to  consider  the 
matter  and  consult  the  heads  of  the  various  depart- 
ments concerned. 

An  automatic  system  of  signals  for  the  purpose 
of  warning  vessels  in  stormy  weather  against  the 
proximity  of  reefs  and  rocks  has  been  exhibited  to 
German  marine  experts,  according  to  a  consular 
report.  The  automatic  part  of  the  apparatus  is  said 
to  consist  of  a  wheel  with  a  number  of  cogs,  ar- 
ranged at  suitable  intervals,  which  slide  over  a 
Morse  apparatus.  The  latter  is  connected  with  a 
ladder  placed  vertically  on  rising  ground  on  shore 
or  on  a  lighthouse.  'The  electric  waves  emanating 
are  taken  up  by  receiving  apparatus  on  vessels  hav- 
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ing  such  within  a  radius  of  seven  miles.  A  bell 
sounds  and  the  receiver  notes  the  spot  against  which 
vessels  should  be  warned. 

Owing  to  the  number  of  companies  advertising  in 
America  to  sell  stock  in  wireless-telegraph  and  tele- 
phone companies  in  which  large  dividends  are  prom- 
ised, Mr.  Marconi,  before  sailing  for  Europe,  re- 
quested his  counsel  to  cause  the  publication  of  a 
letter  in  which  Mr.  Marconi  denies  that  he  is  as- 
sociated in  any  way  with  any  American  company 
having  for  its  object  the  development  of  wireless 
telegraphy  in  this  country. 

M.  Tommasina  is  said  to  have  discovered  recently 
a  new  application  of  the  coherer,  w  hereby  atmospheric 
electrical  discharges  or  storms  can  be  detected,  even 
when  these  occur  at  great  distances.  An  instrument 
called  the  electro-radiophone  has  been  devised,  with 
the  assistance  of  the  Italian  scientist.  Professor  Bog- 
gio  Lera.  During  his  experiments  Professor  Lera 
observed  a  storm  12  hours  before  it  passed  over  the 
point  of  observation.  As  the  new  apparatus  is  very 
simple  and  free  from  necessity  of  regulation,  it  is 
predicted  that  it  will  render  great  service  in  detecting 
the  approach  of  storms,   especially  on  shipboard. 


POWER  TRANSMISSION. 

The  Twin  City  Power  company  is  to  build  a  power 
plant  on  the  Savannah  River,  near  McCormick,  Ga., 
to  furnish  power  for  neighboring  towns.  D.  M. 
JIackaye  of  New  York  is  at  the  head  of  the  enter- 
prise. 

The  Cape  Fear  Electric  Pow-er  company,  Farm- 
ville,  N.  C.  has  completed  all  financial  arrange- 
ments, and  before  January  next  current  will  be 
transmitted  to  that  city  from  Buckhorn  Falls,  30 
miles  distant. 

In  obedience  to  the  order  of  the  secretary  of  war 
the  flow  of  w-ater  in  the  Chicago  Drainage  Canal 
has  been  reduced  from  300,000  to  200,000  cubic  feet 
a  minute.  If  the  latter  rate  of  flow  is  maintained 
it  will  seriously  affect  the  prospect  of  utilizing  the 
waterpower  of  the  channel,  as  all  existing  calcula- 
tions have  presupposed  a  flow  of  300.000  cubic  feet. 

The  Great  Falls  Power  company,  which  controls 
the  rights  and  property  at  Great  Falls,  Md.,  will,  it 
is  reported,  proceed  w'ith  the  work  of  establishing  a 
system  for  utilizing  the  power  of  the  Potomac  River 
at  Great  Falls  for  the  production  of  electricity.  It 
is  understood  that  this  work  will  require  an  expen- 
diture of  $2,000,000.  The  offices  of  the  company 
are  at  Washington,  D.  C. 

A  $50,000,000  steel  and  iron  plant,  to  employ  10,- 
000  men,  is  projected  for  Sault  Ste.  Marie,  Mich. 
The  plant  w-ill  make  use  of  some  of  the  great  water- 
power  to  be  developed  from  the  falls  of  the  St. 
Marj-'s  River,  and  the  enterprise  is  the  greatest 
that  has  been  mentioned  in  connection  with  that  im- 
provement. It  is  expected  that  the  use  of  the  water- 
power  will  very  materially  reduce  the  price  of  "Steel. 

A  bill  has  passed  the  state  Senate  of  Connecticut 
granting  powers  to  the  Consolidated  Lake  Superior 
Power  company,  a  $20,000,000  corporation,  of  which 
Lynde  Harrison  of  New  Haven  is  president.  The 
company  is  permitted  to  engage  in  owning  and  op- 
erating railroads,  steamships,  sailing  vessels,  express 
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business,  furnishing  water  and  light,  to  buy  and  sell 
all  kinds  of  stocks,  bonds  and  securities,  and  it  may 
do  business  in  the  United  States  and  Canada. 


.    MISCELLANEOUS. 

Plans  have  been  laid  for  the  establishment  of  a 
permanent  exposition  of  machinery  and  models  in 
tile  city  of  Frankfort,  Germany. 

Mr.  Yerkes  was  recently  interviewed  by  a  repre- 
sentative of  an  English  periodical,  and  was  asked : 
"To  what  do  you  attribute  your  success  ?"  He 
answered ;  "To  the  fact  that  I  have  studied  the  sub- 
ject thoroughly  in  every  detail,  surrounded  myself 
with  intelligent,  hard-working  men  who  were  as 
willing  to  work  as  I,  which  means  that  they  worked 
from  seven  in  the  morning  till  as  late  as  necessary 
at  night.  From  the  moment  I  took  up  my  life  work 
I  never  strayed  from  the  project,  but  concentrated 
every  nerve  and  brain  power  upon  the  end  I  had 
in  view.  Whenever  I  benefited  greatly  by  an  enter- 
prise I  made  it  a  rule  to  present  the  faithful  half- 
dozen  employes  in  immediate  touch  with  me  with  a 
few-  hundred  shares,  with  the  advice  to  hold  on  to 
them.  It  is  a  pleasant  as  well  as  a  profitable  thing 
to  rew^ard  fidelity." 


TRADE  NEWS. 


The  Illinois  Insulated  Wire  company's  principal 
office  has  been  changed  from  Sycamore,  111.,  to 
Chicago. 

The  Reynolds  Electric  company,  Chicago,  has 
been  incorporated,  with  $2,500  capital  stock,  for  the 
manufacture  of  electrical  machinery,  devices  and 
supplies. 

The  Chicago  Armature  company  has  removed  its 
office  and  works  to  its  new  plant  at  Blue  Island, 
111.,  a  suburb  of  Chicago.  Improved  facilities  are 
now  available. 

A  dispatch,  dated  April  25th,  from  Kenosha,  Wis., 
to  the-  Chicago  Chronicle,  says :  "A  $ioo,coo  incor- 
porated company,  composed  of  well-known  Chicago 
capitalists,  has  provisionally  leased  the  Gottfredsen 
brewery  on  Milwaukee  avenue,  for  the  manufacture 
of  electric  dynamos  of  all  descriptions.  The  parties 
interested  have  asked  Mr.  Gottfredsen  not  to  give 
out  the  names  until  the  deal  is  consumated." 

Mr.  Wylie  Brown  of  the  Bridgeport  Brass  com- 
pany, New  York,  manufacturer  of  the  well-known 
"Phono-electric"  wire,  was  in  Chicago  this  week,  in 
the  inteiests  of  his  company.  Mr.  Brown  states  that 
the  demand  for  "Phono-electric"  wire  was  never 
as  large  as  it  is  at  the  present  time  and  that  users 
of  wire  realize  more  and  more  the  peculiar  merits  of 
the  Bridgeport  company's  product.  "Phono-electric" 
wire  is  used  in  some  of  the  largest  trolley,  telephone 
and   telegraph   installations  in  the   United   States. 

Bids  for  installing  an  electric  elevator  in  the  Pat- 
ent Office  at  Washington  were  opened  in  the  office 
of  the  chief  clerk  of  the  Department  of  the  Interior 
on  April  23d.  The  bidders  were :  Sprague  Elevator 
company.  New  York;  Ellithorpe  Elevator  Works, 
Chicago ;  Electron  Manufacturing  company,  Spring- 
field, Mass, ;  Marine  Engine  and  Machine  company. 
New  York;  Ohio  Elevator  company,  New  York,  and 
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the  Baltimore  Machine  Works.  The  Ellithorpe  com- 
pany of  Chicago  was  the  lowest  bidder,  its  bids  being: 
On  specification  No.  i,  $5,350;  specification  No.  2, 
$4,300;  specification  No.  3,  $5,200;  specification  No.  4, 

$4,200. 


BUSINESS. 


Persons  in  the  market  for  alternating-current 
wattmeters  are  requested  to  write  to  the  Electric 
Appliance  company,  Chicago,  and  become  informed 
regarding    the    Gutmann    wattmeter. 

_W.  N.  Matthews  &  Bros,  of  St.  Louis,  general 
distributing  agents  for  Stombaugh  guy  anchors,  have 
recently  made  arrangements  with  all  dealers  in  elec- 
trical and  telephone  supplies  to  handle  their  anchors. 
Their  sales  in  April  were  four  times  as  great  as  in 
March. 

The  Harris  '  Machinery  company,  Minneapolis, 
Minn.,  announces  that  it  has  on  hand  a  large  stock 
of  second-hand  boilers,  engines,  pumps,  pulleys, 
shafting,  belting,  etc.,  in  first-class  condition.  The 
Harris  company  makes  a  specialty  of  handling  this 
class  of  goods,  and  states  that  it  guarantees  every- 
fliing  to  be  as  represented. 

The  Swarts  Metal  Refining  company,  Chicago,  is 
doing  a  large  business  in  its  particular  line — the  re- 
fining of  scrap-copper  wire  and  other  metal.  This 
company  has  purchased  scrap  copper  from  most  of 
the  leading  electric-light  and  railway  companies  in 
the  United  States,  and  has  enabled  managers  of 
plants  to  realize  on  what  might  otherwise  be  a 
waste.  The  company  states  that  it  pays  the  highest 
market   prices    for    scrap    copper   and   other   metals. 

The  new  large  machine  shops  being  erected  at 
Elizabethport,  N.  J.,  for  the  Central  railroad  of 
New  Jersey,  for  which  George  Hill  is  consulting 
engineer,  will  be  equipped  exclusively  with  the  well- 
known  Lundell  power  apparatus  manufactured  by 
the  Sprague  Electric  company.  The  equipment  will 
consist  of  three  lOO-kilowatt  generators  of  240  volts 
and  250  revolutions  per  minute,  direct-connected  to 
Ball  &  Wood  engines,  and  75  motors  of  various  sizes 
for  driving  the  machine  tools.  The  Lundell  gener- 
ators and  motors  have  long  been  recognized  as  hav- 
ing a  high  degree  of  excellence  in  the  qualities  per- 
taining to  efficiency,  durability  and  mechanical  con- 
struction. All  of  the  motors  and  one  generator  are 
booked  for  delivery  in  June,  and  the  other  two  gen- 
erators will  be  delivered  in  July. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  the  success  with  which  it  has 
met  in  introducing  its  new  G.  I.  flush  push-button 
iSwi'tohes  'is  extremely  gratffying.  It  states  that 
this  switch  is  designed  to  obviate  many  of  the  diffi- 
culties encountered  in  other  switches.  The  com- 
pany's business  in  its  lighting-supply  department 
has  never  been  better,  and  its  salesmen  report  that 
business  is  opening  up  from  all  over  the  country 
in  a  most  satisfactory  manner.  The  Western  com- 
pany has  also  gotten  out  an  electric  time  switch 
which  is  believed  to  be  one  of  the  best  and  most 
practical  of  its  kind  on  the  market.  The  switch 
is  especially  adapted  for  show  windows,  storerooms, 
advertising  signs,  etc.,  and  it  is  claimed  that  by  its 
use  the  cost  of  lighting  will  be  reduced  at  least  75 
per  cent. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


672^445.  Actuating  ^lechanism  for  Automatic  Rail- 
way Appliances.  Slaughter  W.  Huff,  Baltimore, 
Md.  Application  filed  January  17,  1898.  Re- 
newed September  12,  1900. 

A  si  goal  system  comprisicg  the  combioation  of  a  main 
sienal,  a  supplemental  signal  inclnded  id  a  circait  having 
two  breaks,  one  of  which  is  closed  by  the  main  signal 
when  staodiDg  at  danger,  and  a  seitiDg  arm  for  the  maio 
signal  having  a  bridge  plaie  Mvhich  is  moved  into  contact 
wiih  the  terminals  of  the  other  break  by  the  act  of  setting. 

672,449.  Electrical  Conductor.  William  A.  Markey, 
Saginaw,  Micti.,  assignor  to  Emmet  T.  Bowen, 
Saginaw,  Mich.  Application  filed  August  31, 
1900. 

A  condnctor  comprising  a  porous  body  having  silver 
distributed  nniformly  throughout  its  pores,  and  a  second 
poroas  body  having  bilver  distributed  non-uniformly 
throughout  its  pores. 

672^51.  Electric-light  Vacuum  Tube.  Daniel  M. 
Moore,  Nev/ark,  N.  J.,  assignor  to  the  Moore 
Electrical  company,  New  York,  N.  Y.  Applica- 
tion filed  March  26,  1898. 

A  vacuum-tube  lamp  is  described,  consisting  of  an  ex- 
hausted hermeiically  sealed  tube  of  glass  or  like  material 
devoid  of  interior  electrodes,  and  having  its  estremities 
roughened  and  electroplated  with  a  conducting  material. 

672,452.  Electric-light  Apparatus.  Daniel  M.  Moore, 
Newark,  N.-J.,  assignor  to  the  Moore  Electrical 
company.  New  York,  N.  Y.  Application  filed 
April    IS,    1898. 

An  apparatus  for  generating  electric  waves,  vibrations 
or  disturbances  suitable  for  producing  light,  Roentgen 
rays,  or  similar  effects,  is  described.  In  combination  with 
a  circuit  of  induction  there  is  a  circuit-breaking  wheel 
having  two  or  more  brushes  or  contacts  arranged  to  break 
successively  the  circuit  of  indoctioD  momentarily  and 
maintain  it  closed  in  the  interims ;  also  a  discharge  circuit 
common  to  the  brushes,  and  vacuum-tube  lamps  in  the 
discharge  circuit,     (See  cut.  next  page.) 

672^66.     Adjusting    Mechanism    for    Rolling    Mills. 


Issued  Afiril  2j    igoT . 

Richard  Wayland- Smith,  New  York,  N.  Y.    Ap- 
plication  filed    October    i,    igoo. 

The  combination  with  the  main  rolls  and  gauge  rolls  of 
electric  means  operatively  connected  with  the  gauge  rolls 
fur  automatically  adjusting  the  main  rolls  when  the  gauge 
rolls  are  actuated. 

672,489.  Supporting  Device  for  Electric  Lamps. 
Edwin  J.  McAllister,  Almon  D.  Page  and  Louis 
C.  Werner.  Newark,  N.  J,,  assignors  to  William 
Farley  Brewster,  New  York,  N.  Y.  Application 
filed  January   11,   1901. 

A  series  of  lamp  sockets  or  receptacles  adjustably  con- 
nected by  straps  or  bands  of  iron,  each  strap  or  band 
being  looped  at  each  end,  the  free  ends  being  returned 
and  bolted  or  pinned  together  and  to  the  strap  or  baud. 

672,513.  Electric  Switch.  James  Reid,  Jr.,  Water- 
vliet,  N.  Y.,  assignor  to  Consolidated  Car- 
heating  company,  Albany,  N.  Y.  Application 
filed  January  28,   1899. 

This  patent  comprises  a  snap  switch,  a  switch  arm 
pivoted  upon  a  post,  an  upwardly  projecting  lug  on  the 
switch  arm,  two  spring-actuated  arms  mounted  on  the 
post  adapted  to  engage  with  the  lug,  a  spring  placed  about 
the  hubs  of  tbe  arms,  the  ends  of  the  spring  being  at- 
tached to  the  arms,  respectively,  a  switch  handle 
adapted  to  engage  with  the  ends  of  the  spring-actuated 
arms  near  their  ends  adjacent  to  the  lug,  so  arranged  that 
a  movement  of  the  switch  handle  will  tend  to  move  one  of 
the  spring-actuated  arms  and  place  the  spring  under  ten- 
sion, a  resilient  stop  arranged  to  hold  one  of  the  spring- 
actuated  arms  until  it  is  pressed  out  of  engagement 
therewith  by  the  other  of  the  spripg-actuated  arms  after 
the  spring  has  received  its  maximum  tension, 

672,524.  Amalgamator.  Guglielmo  Ghiglieri  and 
James  M.  Schofield,  Stockton,  Cal.  Application 
filed  August  4,   1899. 

Features  of  this  amalgamator  are  a  pendulating  tray, 
with  means  for  imparting  a  longitudinal  and  a  transverse 
vibrating  movement  thereto,  conductor  strips  fixed  to  and 
insulated  from  the  tray,  and  a  conductor  connecting  the 
strips  with  the  negative  of  a  source  of  electrical  energy, 
a  condnccor  connecting  the  tray  with  the  positive  of  the 
source  of  electrical  energy,  and  a  series  of  amalgam  rollers 
and  aprons  in  electrical  connection  with  the  strips. 


672,546.  Telephone  Metering  System.  Donald  M. 
Bliss.  Lowell,  Mass.,  assignor  to  the  Automatic 
Telephone  Meter  company  of  New  Jersey.  Ap- 
plication filed  November  27,  1899. 

An  improvement  in  the  an  or  method  of  measuring  or 
recording  telephone  usage,  which  consists  in  superim- 
posing on  the  line  an  inaudible  pulsating  or  alternating 
current  adapted  to  operate  a  recording  instrument  while 
conversation  is  being  carried  on. 

^y^j^^Z-  Accumulator  Battery.  Pascal  Marino, 
Brussels,  Belgium.  Application  filed  April  10, 
1900. 

The  positive  electrode  consists  of  a  lead  plate  and  tbe 
negative  one  is  made  of  a  metallic  plate  which  the  elec- 
trolyte cannot  attack:  the  combioation  with  the  electrodes 
ot  a  frame  of  non-conducting  material  at  each  side  of  each 
of  the  plates,  tbe  frames  being  each  filled  with  formed 
active  mass,  the  plates  being  arranged  horizontally,  por- 
ous partitions  made  with  pure  peat  tissue  and  wooden 
boards  saturated  with  cold  concentrated  sulphuric  acid, 
the  plates  and  partitions  being  perforated  and  cylinders  of 
non-conducting  material  provided  with  small  central 
channels  extending  into  the  perforations  so  as  to  facilitate 
the  free  circulation  of  the  electrolyte  and  to  allow  ihe  es- 
cape of  gas 

672,588.  Electrical  Switch.  William  F.  Bossert, 
Utica,  N.  Y.,  assignor  to  the  Bossert  Electric 
Construction  company,  Utica,  N.  Y.  Application 
filed  December  4,  1900. 

A  spring  clip  made  from  a  single  piece  of  metal  doubted 
upon  itself,  the  loop  forming  a  footpiece  of  double  thick- 
ness from  which  tbe  ends  of  the  piece  are  bent  at  right 
angles,  and  extended  parallel  with  each  other  and  sep- 
arated, having  two  perforations  through  the  footpiece, 
one  in  the  doubled  part  and  the  other  in  tbe  single  part 
between  the  separated  ends. 

672,597.  Electric  Arc  Lamp.  Albert  De  Puydt, 
Liege,  Belgium.  Application  filed  December  4, 
1900. 

The  combination  with  carbon  holders  of  an  electromag- 
net, fixed  supports  engaging  the  ends  of  the  core  of  the 
electromagnet  to  permit  its  oscillation,  an  actuator  for  the 
carbon  holders  rotatable  about  the  electromagnet,  and 
means  for  coupling  the  actuator  and  the  electromagnet 
together. 
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672,601.  Tapping  Device  for  Electric  Furnaces. 
Oscar  Frolich,  Steglitz,  near  Berlin,  Germany. 
Application  filed  May  is,  1899. 

Ad  electrical  furnace  baviog  a  tapping  hole  at  its  lowest 
point  and  a  tapping  arracgement  consisting  of  an  elbow- 
shaped  piece  of  rifiid  tube, which  is  provided  at  its  upper  end 
witD  a  hollow  rim  fittine  the  edge  of  the  t^ppiDg  hole,  has 
means  for  heaiing  the  upper  end  of  the  elbow  piece.  An 
asbestos  hose  is  fixed  on  to  the  lower  end  of  the  elbow 
piece  and  has  means  for  lowering  and  raising  the  free 
end  of  the  hose. 

672,603.  System  of  Electric  Distribution.  Albert  S. 
Hubbard.  Belleville.  N.  J.,  and  Rufus  N.  Cham- 
berlain, Depew,  N.  Y.,  assignors  to  the  Gould 
Storage  Battery  company,  New  York,  N.  Y. 
Application  filed  March  13,  1901. 

A  main  generator  supplies  current  to  the  main  line. 
There  are  also  a  storage  battery,  a  swiich  for  cutting  cells 
in  or  out,  a  motor  for  shifting  the  switch,  a  coil  arranged 
in  series  with  the  main  generator  and  main  line,  a 
coanteracting  coil  arranged  in  a  shunt  line  across  the  main 
line,  a  variable  resistance  in  the  shunt  line,  and  a  gener- 
ator which  supplies  current  to  the  motor  and  has  its  field 
magneiically  controlled  by  the  counteracting  coils. 

672,607.  Glower-supporting  Plug  for  Electric  Lamps. 
John  Van  Vleck  and  William  N.  Stevens,  New 
York,   N.   Y.    Application  filed  April  27,   1900. 

In  this  device  a  cylindrical  plug  of  insulating  material 
has  at  one  end  a  circular  face.  There  is  also  a  glower 
supported  upon  the  plug  in  proximity  to  the  face,  and 
contact  pieces  on  the  plug  are  electrically  connected  to  the 
glower. 


672.639.  Conductor  and  Contact  for  Electrical  Glow 
Lamps.  Julian  A.  Halford,  Bayswater,  England, 
assignor  to  the  Electric  Lighting  Boards,  Limited, 
Loudon,  England.  Application  filed  January  21, 
1901. 

A  support  is  provided  with  suitable  grooves,  with  elec- 
trical conductors  mounted  therein.  A  lamp  with  spikes 
connected  to  it  is  adapted  to  penetrate  the  conductors. 
The  lamp  is  adapted  to  engage  in  the  groove  connecting  it 
to  the  support. 

672.640.  Automatic  Booster  in  Connection  with 
Multiple-wire  Systems.  John  S.  HIghfield,  St. 
Helens,  England.  Application  filed  February  2, 
190X. 

A  three-wire  electrical  installation,  supplied  from  an 
accumulator  battery,  is  combined  with  a  booster  interposed 
between  each  terminal  of  the  battery  and  the  correspond- 
ing bus-bar,  the  booster  having  a  double-coiled  field  mag- 
net, of  which  one  of  the  coils  is  of  fine  wire  and  connects 
the  pole  of  the  battery  to  which  the  booster  is  connected 
to  the  armature  of  an  exciter  driven  at  constant  speed  by 
an  electric  or  other  motor  which  also  drives  the  booster. 
(See  cut.) 

672,642.  Electric  Incandescent  Lamp.  Louis  J.  P. 
Hollub  and  Henry  Mignal.  Paris,  France.  Ap- 
plication filed  November  8,  1900. 

A  lamp  having  a  T-shaped  head  is  combined  with  a  socket 
having  a  disk  or  diaphragm  therein  with  a  central  opening 
to  receive  the  head,  which  interlocks  with  the  diaphragm 
when  the  parts  are  given  a  quarter  turn,  an  insulating  body 
arranged  below  the  disk  and  contacts  carried  by  the  body, 
the  beads  of  the  contacts  being  substantially  flush  with  the 
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672,621.  Telephone  Transmitter.  Charles  C.  Hughes, 
Baltimore,  Md.    Application  filed  April  14,  1900. 

Enumerated  as  features  of  this  transmitter  are  a  dia- 
phragm, an  electrode  operably  connectt  d  with  the  dia- 
phragm and  a  second  electrode  in  operative  relation  to 
the  fiist  electrode  to  conduct  current  thereto.  One  of  the 
electrodes  has  a  curvilinear  slot  preseuting  a  concave 
wall  and  a  convex  wall,  and  in  which  slot  the  other  elec- 
trode is  engaged  for  movement  over  a  wall  toward  and 
away  from  the  botiom  of  the  s'ot.  The  second  electrode 
has  a  curvilinear  surface,  and  the  different  arcs  of  contact 
between  the  electrodes  have  different  radii  whereby  the 
second  electrode  may  engage  a  convex  and  a  concave  wall 
when  moved  inwardly  to  its  limit  and  may  be  forced 
therebetwf  en  with  an  increase  in  area  of  contact  surface. 

672,626.  Railway  Signal.  Jonathan  D.  Price,  Au- 
rora, 111.,  assignor  to  the  Miller  Signal  company, 
Chicago,    111.     Application   filed   April    11,    1900. 

A  track  is  divided  into  blocks  and  ha^  insulated  track- 
rail  sections.  A  local  source  of  energy  is  connected  with 
two  insulated  sections  near  a  division  between  blocks,  one 
of  the  last-named  sections  being  in  advance  of  the  other. 
There  is  also  a  circuit-maker  and  breaker  for  the  partial 
circuit  thus  formed,  a  source  of  electric  energy  connected 
with  both  track  rails  near  the  advance  end  of  the  ad- 
vance blork.  and  automatic  means  connected  with  the 
last-named  block  and  with  the  circuit-maker  for  closing 
the  same  when  the  block  is  clear  and  opening  the  same 
when  the  block  is  obs'ructed. 

672.629.  Telautograph.  George  S.  Tiffany,  High- 
land Park,  111.,  assignor  to  the  Gray  National 
Telautograph  company,  Richmond,  Va.  Appli- 
cation filed  August  26,  1898. 

A  telautograph  combining  a  transmitting  pen,  means  for 
transmuting  the  movements  in  extent  of  the  transmitting 
pen  into  pulsations  of  high  electromotive  force,  means  for 
transmitting  changes  in  the  direction  of  movement  of  the 
transmitting  pen  into  changes  of  condition  in  a  current  of 
low  electromotive  force,  a  receiving-pen  mechanism  for 
moving  the  receiving  pen  step  by  step,  mechanism  for  effect- 
ing reversal  in  direction  of  movement  of.the  receiving  pen, 
and  circuits  at  the  receiver  arranged  so  that  selectively 
by  inductive  effect  the  high-tension  impulses  shall  con- 
trol the  mechanism  moving  the  receiving  pen  and  the  low- 
tension  current  shall  control  the  mechanism  effecting  the 
reversal  in  direction  of  movement  of  the  receiving  pen. 

672.630.  Telautograph.  George  S.  Tiffany,  New 
York,  N.  Y.,  assignor  to  the  Gray  National 
Telautograph  company.  New  York,  N.  Y.  Ap- 
plication   filed    November    22,    1900. 

A  telautographic  instrument  having  a  writing  pen,  a  pad 
for  receiving  the  point  of  the  pen  when  the  pen  is  in  its 
position  of  rest,  having  a  flexible  elastic  surface  adapted 
to  conform  to  the  point  of  the  pen  and  seal  the  orifice 
thereof. 

672.631.  Telautograph.  George  S.  Tiffany,  New 
York,  N.  Y.,  assignor  to  the  Gray  National  Tel- 
autograph company,  New  York,  N.  Y.  Appli- 
cation   filed    November    22,    1900. 

A  telegraphic  transmitting  instrument  having  a  trans- 
mitting pen  is  combined  with  an  alarm  circuit,  and  has 
means  whereby  break  in  the  alarm  circuit  is  closed  when 
the  transmitting  pen  is  in  the  position  of  rest. 
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top  of  the  body,  whereby  the  T-shaped  head  is  prevented 
from  entering  between  the  contacts  and  being  broken  when 
turned  to  interlock  the  parts. 

672,653.  Trolley  for  Electric-railway  Cars.  August 
Schneider,  Lexington,  Ky.,  assignor  of  one-half 
to  Frederick  R.  Toe  Water,  Lexington,  Ky. 
Application  filed  October  15,  1900. 

A  trolley-wheel  support  comprises  a  single  integral  me^ 
tallic  body  substantially  U-shaped  and  screwed  at  its  base 
to  the  end  of  ihe  trolley  pole.  A  trolley  wheel  is  journaled 
in  the  parallel  arms  of  the  support.  The  arms  diverge  from 
one  another  above  the  trolley  wheel  at  an  angle  of  sub- 
stantially 90  degrees,  and  the  divergent  arms  are  deflected 
forward  at  an  anele  to  the  parallel  arms. 

672,662.  Desk  Telephone.  Albert  K.  Andriano,  San 
Francisco,  Cal,  assignor  to  the  Automatic  Inter- 
connecting Telephone  company,  San  Francisco, 
Cal.  Application  filed  September  25,  1899.  Re- 
newed September  17,  1900. 

A  desk  telephone  combines  a  switch  stand  comprising  a 
hollow  base  having  slanting  sides  or  faces  constituting  a 
receptacle  for  the  switching  mechanism  and  a  hollow  post 
forming  a  support  for  the  receiver  and  the  transmitter, 
stationary  contacts  beneath  the  slanting  sides  of  the  base 
in  line  with  a  guide  slot  therein,  a  movable  contact  co- 
operating with  the  stationary  contacts  and  slidable  along 
the  slot  from  the  outside,  a  slide  carrying  the  movable 
contact,  a  ratchet  bar  engaging  the  slide  to  lock  the  same 
at  any  point  in  the  length  of  the  slot,  a  spring  adapted  to 
return  the  slide  to  the  top  of  the  slot  when  released  from 
the  ratchet  bar  and  means  actuated  by  the  movement  of 
the  telephone  hook  on  the  post  when  the  receiver  is  hung 
up  to  throw  off  the  ratchet  bar  and  release  the  slide. 

672,665.  Coin-controlled  Electrotherapeutic  Machine. 
Winfield  S.  Bosley,  Chicago,  111.,  assignor  to 
the  Mills  Novelty  company,  Chicago,  111.  Ap- 
phcation  filed  July  2,   1900. 

A  machine  which  combines  a  battery,  a  solenoid  in  the 
circuit  thereof,  two  contact  points  in  the  circuit  and 
normally  out  of  engagement  with  each  other,  circuit-closing 
means  engaging  one  of  the  contact  points  and  projecting 
into  the  path  of  a  coin,  operating  mechanism  for  moving 
the  circuit-closing  means,  means  for  interlockingly  con- 
necting the  circuit-closing  means  to  the  operating  mech- 
anism when  the  circuit-closing  means  is  moved  by  a 
coin,  and  handles  in  the  induction  circuit  of   the   solenoid. 

672,712.  System  of  Electrodynamic  Propulsion. 
Leon  Rosenfeld,  Constantin  Zelenay  and  Julien 
Dulait,  Charleroi,  Belgium.  Application  filed 
January    31,    1900. 

An  electric-traction  system  has  polyphase  currents,  with 
no  connection  o'her  than  the  sliding  magnetic  field  be- 
tween the  induction  element  suspended  on  the  vehicle  and 
the  inductor  extending  on  the  track;  the  inductor  and  the 
induced  element  are  constructed  resjiectively  with  pole- 
pieces  in  T  form  extended  laterally  in  relation  to  the 
diameter  of  the  magnetic  core.     (See  cut.  ) 

672.715.  Galvanic  Battery.  Charles  B.  Schoenmehl, 
Waterbury,    Conn.,    assignor   to    the   Waterbury 


Battery    company,    Waterbury,    Conn.    Applica- 
tion  filed   October  30,  1900. 

A  galvanic  battery  has  a  positive  and  negative  element 
combined  with  an  insulating  column  interposed  between 
the  two  and  resting  upon  the  jar  and  having  supports 
upon  its  inner  sides  upon  which  to  rest  one  of  the  ele- 
ments and  similar  supports  upon  the  outer  side  to  accom- 
modate the  other  element.     (See  cut.) 

672,741.  Electric-railway  Trolley.  Charles  H.  Myers, 
Buffalo,  N.  Y.  Application  filed  November  30, 
1S97.     Renewed   September  8,   1900. 

A  trolley  comprising  a  fork  having  its  members  elec- 
trically insulated  from  each  other  and  bifurcated,  contact 
wheels  Journaled  in  the  bifurcations  of  the  fork  members, 
in  combination  with  a  wheel  of  insulating  material  jour- 
naled in  the  crotch  formed  between  the  fork  members. 

672,770.  Electric  Arc  Lamp.  Charles  Holmok  and 
Julius  Holmok,  Cleveland,  Ohio.  Application 
filed   January   21,    1901. 

A  magnetic  circuit  comprises  a  magnet  space  and 
pole  endings  therefor,  the  magnetic  circuit  being  mag- 
netically discontinuous  between  the  magnet  core  and  one 
of  the  pole  endings,  and  an  armature  adapted  to  span  such 
discontinuous  portion  of  the  magnetic  circuit  in  combina- 
tion with  a  non-permeable,  arc-striking  limit  stop  adjust- 
ably secured  upon  the  armature. 

672,830.  Railway  Signal  System.  William  W.  Hoff- 
man and  Francis  W,  Powers,  West  Lafayette, 
Ind.    Application  filed  June  6,   1900. 

In  a  railway-signal  system  the  combination  with  a  main- 
line wire,  a  car  in  constant  electrical  connection  with  the 
main-line  wire,  and  terminal  stations  at  the  end  of  the 
line  wire.  For  intermediate  stations  a  rheostat  is  pro- 
vided having  both  ends  of  the  line  wire  connected  there- 
with and  receiving  instruments  connected  in  multiple  with 
the  rheostat.  A  switch  is  connected  with  one  end  of  the 
line  wire  and  adapted  to  connect  with  either  of  the  wires 
from  the  receiving  instruments;  also  a  switch  connecting 
the  receiving  instruments  with  the  ground,  an  electric 
generator,  and  sending  instruments  at  the  intermediate 
station,  connected  with  the  line  wire. 
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672,831.  Trolley.  William  W.  Hoffman  and  Fran- 
cis W.  Powers,  West  Lafayette,  Ind.  Applica- 
tion filed  October  i,  1900. 

A  trolley,  in  combination  with  a  trolley  pole,  has  a  frame 
mounted  to  turn  on  the  pole.  A  second  frame  is  pivoted 
beneath  the  first  frame,  and  a  trolley  wheel  journaled  in 
the  second  frame  and  projecting  through  the  first  frame 
has  means  for  holding  iht;  trolley  whetl  against  ihe  wire. 

672,841.  Electric  Mallet  or  Hammer.  Charles  D. 
Olsen,  Denver,  Colo.  Application  filed  January 
18,  1900. 

The  combination  of  a  hammer,  held  in  suspense  by  a 
spiral  spring,  with  a,  small  spiral  spring  attached  to  the 
upper  end  of  the  hammer  and  holding  a  weight  and  con- 
tact in  suspense. 

672,851.  Electrical  Transmission  of  Motion  for 
Steering  Ships  or  for  Other  Purposes.  Harry 
A.  Spiller,  Boston,  Mass.,  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication  filed   October  30,  1891. 

An  electric  motor  has  a  shaft  mechanically  connected 
thereto.  A  circuit-interrupting  switch  is  connected  to  the 
shaft,  and  means  are  provided  for  determining  at  will  the 
extent  of  movement  of  the  motor  and  shaft  from  either 
one  of  a  plurality  of  selected  points. 

(^72,875.  Sparking  Igniter  for  Explosive  Engines. 
Abraham  Bath,  New  York,  N.  Y.,  assignor  to 
the  Safety  Three-wheel  Vehicle  company,  New 
York,  N.  Y.  Application  filed  February  17, 
1900. 

A  sparking  device  for  motors  comprises  a  core,  a 
thimble-shaped  terminal  mounted  on  the  inner  end  there- 
of having  a  serrated  edge,  a  bolt  passing  through  the  core 
and  securing  the  terminal  thereto,  a  second  terminal  sur- 
rounding the  core  intermediate  of  the  ends  thereof,  and 
suitable  electrical  connections  with  the  terminals. 

672.877.  Electric-lighting  System  for  Railway  Cars. 
James  W.  Guillott,  Chicago,  111.,  assignor  to 
George  W.  Cass,  trustee,  Chicago,  111.  Appli- 
cation filed  May  15,  1896. 

An  electric  generating  system  for  moving  bodies  com- 
prises a  wind-operated  motor  located  on  the  moving  body, 
so  as  to  be  operated  by  the  movement  thereof.  The  motor 
is  placed  in  front  of  an  exposed  surface  against  whicb  the 
wind  normally  strikes  when  the  body  is  in  motion.  _  A 
dynamo-electric  machine  is  operatively  connected  with 
the  motor  so  as  to  be  driven  thereby,  and  one  or  more 
translating  devices  on  the  moving  body  are  electrically 
connected  with  the  dynamo-electric  machine. 

672.878.  Electric-lighting  System  for  Railway  Trains. 
James  W.  Guillott,  Chicago,  111.,  assignor  to 
George  W.  Cass,  trustee,  Chicago,  111.  Applica- 
tion filed  July  20,  1896. 

This  device  for  developing  electricity  in  connection  with 
moving  trains  combines  an  electric  generator  with  means 
for  driving  the  same  from  the  axle  or  wheel  of  the  car, 
and  a  fan  responsive  to  the  speed  of  rotation  of  the 
driving  part  and  adapted  to  regulate  the  speed  of  the  gen- 
erator. 
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Lacombe  Central  Station  in  Denver. 

On  April  ist  the  machinery  in  the  new  central- 
station  plant  of  the  Lacombe  Electric  company  in 
Denver,  Colo.,  was  set  in  motion,  and  the  throbbings 
of  the  steam  engines  announced  the  successful 
launching  of  an  enterprise  that  has  required  un- 
doubted qualities  of  patience,  courage  and  ambition. 

The  old  electric-lighting  company  in  Denver  has 
enjoyed  a  monopoly  in  the  lighting  field  since  Den- 
ver first  had  an  electric-lighting  plant,  and  it  had 
become  the  opinion  of  the  average  citizen  that  for 
a  new  company  to  get  a  franchise  through  the  Den- 
ver council  would  be  the  next  thing  to  an  impos- 
sibility. However,  Mr.  C.  F.  Lacombe  quietly  set  to 
work,  perfected  an  organization  and  gathered  about 
him  a  force  of  competent  and  trusty  lieutenants. 
An  application  for  franchise  was  submitted  to  the 
council  at  the  proper  time.  It  was  allowed  and 
followed  up  by  a  lo-year  contract  for  street  lighting 
at   a    price    of  $90    for    each    2,000-candlepower   arc 


r.rc  belted  to  type  F  Western  Electric  arc  dynamos, 
furnished  by  the  Western  Electric  company  of  Chi- 
cago, each  engine  being  belted  to  two  dynamos,  as 
indicated  in  Fig.  r. 

A  14-foot  pit  has  been  provided  in  an  out-of-the- 
way  corner  of  the  engine  room.  In  this  pit  there 
has  been  placed  a  Wheeler  condenser,  equipped  with 
independent  air  and  circulating  steam-driven  pumps. 
The  circulating  pump  is  of  the  centrifugal  type  and 
the  air  pump  of  the  Wheeler  valveless  suction  type 
A  pair  of  oil  pumps,  made  by  the  Siegrist  Lubri- 
cator company  of  St.  Louis,  supplies  lubrication  oil 
to  the  engine  cylinders.  The  switchboards  and 
gauge  boards  are  of  marble  and  have  been  made  a 
special  feature.  The  dynamo  leads  to  the  bus-bars 
are  enclosed  in  one-half-inch  rubber  hose  and  laid 
in   conduits    under  the   cement  floor. 

The  boiler  room  (Fig.  3),  from  which  steam  is 
furnished  for  both  arc  and  commercial  engines,  is 
94  by  46  feet,  of  the  same  construction  as   the  arc 


the  generators,  and  is  successfully  employed  in  blow- 
ing dust  out  of  these  machines. 

All  high-pressure  mains,  both  for  steam  and  water, 
are  extra  heavy,  to  stand  a  working  pressure  of 
165  pounds'  gauge  pressure.  Between  each  boiler 
and  the  main  there  has  been  placed  a  Webster  high- 
pressure  steam  separator,  the  drips  from  which  are 
conducted  to  a  trap  which  discharges  into  the  hot 
well.  On  each  end  of  the  steam  main  there  has  been 
placed  a  T,  with  a  short  length  of  pipe,  to  form 
a  pocket  for  condensation,  which  drains  into  sep- 
arate trap,  thence  into  hot  well.  Each  boiler  is 
tapped  to  receive  i^-inch  pipe,  which  is  connected 
to  a  three-inch  main;  this  in  turn  is  cross-connected 
at  the  feed  pumps  and  the  draft  engines  with  the 
main  steam  pipes,  and  is  used  as  an  auxiliary  steam 
pipe. 

There  are  three  exhaust  mains,  one  leading  from 
the  main  engines  to  the  condenser,  one  from  the 
main  engines  to  the  atmosphere  and  one  from  the 
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light  per  annum.  Orders  were  immediately  placed 
for   complete  equipment. 

The  main  station,  illustrated  in  Fig.  2,  on  the 
next  page,  has  been  located  on  a  well-selected  site 
in  W'est  Denver,  on  the  Platte  River,  the  location 
affording  an  abundance  of  w^ater  for  the  condensers 
as  well  as  trackage  facilities.  The  station  is  di- 
vided into  two  separate  departments,  one  being  for 
arc  equipment  and  the  other  for  commercial  light- 
ing. The  arc  building  is  a  substantial  structure,  106 
by  gS  feet,  of  pressed  brick,  with  steel  trusses  and 
corrugated-iron  roof.  It  is  well  lighted  and  ventilated 
and  is  provided  with  a  wire  tower,  from  which  the 
main  feeders  are  taken  out,  and  a  lo-ton  Whiting 
traveling  crane.  Allowance  has  been  made  for  an 
increase  in  capacity  of  the  plant. 

In  the  arc-lighting  station  there  are  installed  five 
separate  belted  units,  which  provide  energy  for 
1.250  2.ooo-candlepower  arc  lights  for  lighting  the 
streets  of  Denver.  The  five  engines  are  each  12  by 
22  by  iS-inch  Ball  horizontal,  hea\^--duty,  internal 
self-oiling,  tandem-compound,  condensiing  machines, 
with  extended  sub-base  under  cylinders  and  divided 
heads,  and  were  furnished  by  Duncan  Bond  of  Den- 
ver. Colo.,  representing  the  Ball  Engine  company 
of  Erie.  Pa.  Each  engine  is  built  to  develop  250 
horsepower  at  200  revolutions  with  150  pounds 
steam  at  the  throttle  and  21-inch  vacuum,  with  a 
maximum  rating  of  300  horsepower.    These  engines 


building  and  running  parallel  to  the  latter,  the  floor, 
however,  being  six  feet  below  the  engine  rooms. 
In  this  room  a  battery  of  three  Heine  safety-tube 
boilers  is  located,  each  boiler  having  a  capacity  of 
375  horsepower.  These  boilers,  together  with  two 
more  of  the  same  type  for  commercial  engines, 
were  furnished  by  the  Stearns-Roger  Manufactur- 
ing company  of  Denver,  Colo. 

Water  is  taken  from  the  Platte  River,  through  a 
perforated  conduit,  laid  in  gravel,  to  a  well  20  feet 
in  diameter,  eight  feet  below  the  bottom  of  the  river. 
A  lo-inch  pipe  supplies  water  from  this  well  to 
the  various  pumps.  The  boiler-feed  pumps  consist 
of  two  of  the  Buffalo  make,  each  having  jo  by  6  by 
lO-inch  cylinders  and  outside-packed  plungers.  A 
5  by  6  by  lo-inch  Union  steam  pump  elevates  the 
water  from  the  well  into  a  12,000-gallon  tank.  This 
permits  the  w^ater  to  settle  before  it  is  taken  into 
boilers.  The  feed-water  heater  is  a  1,000-horsc- 
povver  horizontal  Wainwright  heater.  A  hot  well, 
provided  with  filter,  is  located  in  the  boiler  room 
beside  the  feed  pumps.  The  induced-draft  equip- 
ment was  furnished  by  the  American  Blower  com- 
pany, and  consists  of  two  fans,  each  no  inches  in 
diameter,  driven  by  two  direct-connected  engines. 
One  of  these  fans  is  intended  for  reserve. 

A  5  by  5  by  6-inch  Union  steam  air  pump,  lo- 
cated in  the  boiler  room,  forces  air  into  a  3  by  6- 
foot    receiver.    This    air    is    then    piped    to    all    of 


auxiliar)"'  engines  and  pumps  to  the  heater,  and 
thence  to  the  atmosphere.  The  exhaust  pipes  from 
the  main  engines  branch  into  two  pipes  at  the  en- 
gines, one  branching  into  the  vacuum  pipe  and  the 
other  to  the  atmosphere.  The  suction  pipes  of  the 
boiler-feed  pumps  are  connected  to  the  hot  well,  the 
water-supply  tank,  the  water  intake  and  the  bottom 
of  the  condenser  and  pump  pits.  The  pipes  and 
valves  are  so  arranged  that  each  of  the  boiler-feed 
pumps  can  pump  from  the  places  mentioned  sep- 
arately and  without  interfering  with  each  other. 
All  expansion  in  all  pipes  has  been  allowed  for  by 
right-angle  turns  of  proper  extent.  C.  J.  Reilly 
of  Denver.  Colo.,  furnished  all  pipe  and  fittings 
and    placed    the    piping    in    position. 

The  commercial  light  and  power  plant  is  installed 
in  a  substantial  building,  60  by  100  feet,  adjoining 
the  other  station  buildings,  and  consists  of  two 
500-horsepower  E.  P.  Allis  cross-compound,  con- 
densing, Corliss  engines,  each  direct-connected  to  a 
375-kilowatt,  two-phase  Westinghouse  generator. 
One  of  these  units  is  shown  in  Fig.  4.  These  engines 
are  furnished  steam  from  two  375-horsepower  Heine 
type  M-16  boilers,  located  in  boiler  room,  as  de- 
scribed above.  The  present  indications  are  that  the 
commercial  plant  will  be  increased  in  capacity  at 
an  early  date. 

C.  M.  Einfeldt  of  Denver,  Colo.,  was  employed 
as    consulting    engineer.    He    has    had    the    entire 
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responsibility  of  designing  the  station  and  selecting 
Ihe  necessary  equipment.  His  work  on  the  very  com- 
plete installation  of  the  Lacombe  company  speaks 
for  itself. 

The  entire  pole  line  is  constructed  in  a  substan- 
tial manner  and  is  a  credit  to  the  company.  The 
poles  were  obtained  in  the  state  of  Washington,  and 
are  by  far  the  finest  lot  ever  brought  to  Denver, 
some  of  them  being  80  feet  long  with  lo-inch  tops 
and  straight  as  an  arrow.  Four  men  with  a  team 
and  traveling  derrick  placed  the  poles  in  position 
quickly  and  with  little  effort.  The  circuits  reprcr 
sent  something  over  250  miles  of  wire,  which  is  en- 


Rate  War  Predicted  in   Denver. 

The  following  rate  schedule  of  the  Denver  Gas 
and  Electric  company,  which  is  dated  April  1st,  is 
interesting  in  two  respects — it  gives  a  practical  il- 
lustration of  Mr.  H.  L.  Doherty's  ideas  of  rate 
charging,  about  which  there  has  been  considerable 
discussion  at  recent  electrical  conventions,  and  it 
predicts  a  "long-continued  rate  war"  in  Denver : 

To  Consumers  of  Current  for  Incandescent  LigbliDK  : 
$12.00  fixed  charge  per  year  per  consumer,  plus 

1.80  tixed  charfie  per  year  per  16  C.  P.  connected  latup,  plus 
.05  per  kilowatt-hour  for  current  used . 

To  Consumers  of  Current  for  Power  Purposes: 
812.00  fixed  charge  per  year  per  consumer,  plus 
24,00  Hxed  charge  per  year,  connected  H.  P.,  plus 
.03  per  kilowatt-hour  for  current  used. 


We  advise  all  consumers  to  be  prepared  to  get  full  benefit  of  a 
long-continued  rate  war  and  to  sign  no  contracts  to  exceed  one 
year  and  then  only  with  proper  safeRuards  which  will  enable 
them  to  Ret  the  henefit  of  further  reductions  and  to  be  canceled 
at  the  option  of  the  consumer.  To  those  who  remember  the  old 
water  tifiht,  this  advice  is  superfluous. 

Pfopositions  for  service  under  this  rate  schedule  will  be  sent 
out  after  April  loih,  but  will  be  made  to  take  effect  April  ist. 


The  Denver  Republican  of  April  30th  says: 
"Judge  Palmer  yesterday  rendered  his  opinion  in 
the  suit  brought  by  Perry  L.  Plubbard  against  the 
city  of  Denver  and  the  Lacombe  Electric  Lighting 
company,  to  restrain  the  defendants  from  entering 
into  a  10  years'  contract  to  supply  the  city  with 
j.uoo  arc  lights  for  $90  a  year  a  light.  The  plaintiffs 
ccnteuded  that,  under  the  charter,  the  city  could 
nnz  enter  into  a  contract  for  which  no  appropriation 
had  been  passed  to  cover  all  the  indebtedness  implied 
in  the  contract.  The  effect  of  the  decision  is  to 
make  inoperative  the  contract  between  the  city  and 
the  Lacombe  company  until  the  suit  is  finally  de- 
termined in  the  Court  of  Appeals.  The  decision 
does  not  involve  the  validity  of  the  franchise  granted 
the  new  company,  but  only  the  contract  between  the 
city  and  the  company.  The  Lacombe  company  is 
still  empowered  to  operate  its  commercial  plant  and 
furnish   light  to  private  consumers." 


^IG.    2.       LACOMBE   CENTRAL    STATION   IN    DENVER. — POWER   STATION. 


tirely  placed  above  all  other  wires  in  the  city.  This 
removes  possibility  of  interruption  of  service  by 
other  wires  falling  down  on  the  Lacombe  wires.  In 
the  downtown  business  district  iron  poles  have  been 
adopted,  from  which  the  street  arc  lamps  are  sus- 
pended by  means  of  ornamental  mast-arms.  In  the 
residence  districts  the  arc  lamps  are  suspended  by 
means  of  steel  mast-arms,  bolted  to  wooden  poles. 
The  arc  lamps  are  of  the  latest  improved  open  type 
made  by  the  Western  Electric  company  and  consume 
50  watts  each.  The  pole  line  was  constructed  under 
the  supervision  of  John  Brannan,  superintendent 
of  the  Lacombe  company,  and  reflects  credit  on  his 
ability   in   this   direction. 

M.  L.  Stern,  who  for  a  number  of  years  was  con- 
nected with  the  old  electric  company  in  Denver 
and  also  served  in  the  capacity  of  city  electrician 
for  several  years,  has  rendered  much  assistance  to 
the  Lacombe  company  in  the  successful  completion 
nf    its    plant    as    assistant    general    manager. 

It  is  stated  that  the  Lacombe  company  has  ample 
funds  at  its  command  and  that  its  service  will  be 
second  to  none.  The  entire  equipment  has  been 
selected  with  the  greatest  care  in  view  of  procuring 
quality,  rather  than  low  cost.  The  new  company 
has  the  good  will  of  the  Denver  public,  it  is  said, 
and   anticipates   a   successful    career. 


To  Consumers  of  Current  for  Series  Arc  Lifihting : 

3  :30  P.  M.  to  6:30    P.  M 5  66.00  per  year. 

Dusk  to  10  o'clock  P.  M 72.00  per  year. 

Dusk  to  12  o'clock  P.  M 90.00  per  year. 

Dusk  to  Daylight  (All  Night) 144.00  per  year. 

Unless  some  different  division  is  desired  by  the  consumer 
one-twelfth  of  the  fixed  yearly  charge  for  "readiness  to  serve" 
will  be  payable  before  the  10th  of  each  month,  together  with  the 
current  used  during  the  preceding  month. 

As  our  first  move  to  meet  threatened  competition,  we  will 
make  a  reduction  of  50  per  cent,  on  the  hills  of  all  consumers 
purchasing  current  under  the  above  schedule  of  rates. 

Consumers   who  do  not  wish   to  purchase   current   under   this 
rate  system   will  be  supplied  at  the  rate  of  20  cents  per  kilowatt- 
hour,  with  a  minimum  charge  of  $1.50  per  month. 
A  discount  of  10  per  cent,  will  be  allowed  on   all   bills  paid  at 


Electric  Railways  in  New  Hampshire. 

The  report  of  the  railroad  commissioners  of  the 
state  of  New  Hampshire  just  issued  shows  that,  with 
the  exception  of  52  miles  of  the  Grand  Trunk  rail- 
way, all  of  the  steam  roads  of  the  state  are  under 
the  control  of  one  corporation,  the  Boston  and  Maine 
Railroad  company.     Regarding  electric  roads,  it  says: 

The  Legislature  of  1899  granted  charters  for  eight 
electric  street  roads,  and  as  many  more  unused  ones 
granted  by  the  preceding  Legislatures  are  alive,  but 
not  a  rod  of  road  has  been  produced  by  the  corpora- 
tions thus  created.  Nevertheless,  street-railway  de- 
velopment has  proceeded  under  the  general  laws  of 
1895.  and  there  have  been  material  additions  to  the 
total  mileage  reported.  The  most  important  of  these, 
because  it  was  an  experiment,  out  of  which  there 
promises  to  come  most  of  the  construction  of  the 
future,  was  the  building  by  the  Boston  and  Maine 
company  of  an  electric  line  in  the  streets  of  Ports- 
mouth and  through  the  towns  of  Rye  and  North 
Hampton  to  a  connection  with  the  Exeter,  Hampton 
and  Amesbury — a  distance  of  16V2  miles.  This  road 
parallels  the  steam  tracks  of  the  Boston  and  Maine, 
and  its  success  as  a  dividend  earner  was  very  prob- 
lematic. Its  business  has  greatly  exceeded  expecta- 
tions, and  the  line  will  be  extended  to  Newcastle  this 
spring.  The  Nashua  road  has  been*  leased  for  a 
long  term  to  the  Lowell  and  Suburban.  The  Bos- 
ton and  Maine  contemplates  changing  its  Portsmouth 


Nernst  Lamps  at  the  Pan-American  Ex- 
position. 

One  of  the  prettiest  pieces  of  decoration  in  connec- 
tion with  the  interior  of  the  Pan-American  Expo- 
sition buildings  is  that  in  the  grand  dome  of  the 
Electricity  building.  The  colors  of  the  decorations 
in  this  beautiful  structure  are  cream,  light  green  and 
heliotrope.  Tarlatan  drapery  is  the  material  used, 
and  high  up  in  the  dome,  right  over  the  Westing- 
house  exhibit,  a  canopy  top  is  formed,  the  drapery 
stretching  out  in  graceful  form  to  all  sides  from 
a  common  center.  Midway  between  the  floor  and 
ihe  lop  of  the  dome  four  large  signs  of  the  West- 
inghouse  company  arc  placed,  one  on  each  side  of  the 
square  occupied  by  the  company's  exhibit.  In  these 
signs  there  is  a  total  of  nearly  1,000  incandescent 
lamps. 

It  is  especially  interesting  to  note  that  the  dome 
of  the  Electricity  building  is  to  be  lighted  by  Nernst 
lamps.  There  arc  about  100  of  these  new  lamps, 
representing,  approximately,  about  45,000  candle- 
power.  These  lamps  are  of  great  interest  to  elec- 
trical men,  and  all  who  visit  the  Electricity  build- 
ing should  take  pains  to  sec  them.  It  is  said  that 
one  feature  of  the  light  of  the  Nernst  lamp  is  that 
it  does  not  change  color  values  and  thus  is  of  espe- 
cial value  as  a  part  of  variegated  decoration  schemes 
to  be  shown  at  night. 


The  Westmoreland   Electric  company  of  Greens- 
burg,  Pa.,  is  improving  and  enlarging  its  plant. 
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our  office  on  or  before  the  roth  of  each  month  succeeding  that  and   Dover  branch   for  electric  operation.  The   Ex- 

Tpp^c°a"™o^'his^"aTe°ScSl°r  consumers  w      >vould  be  etcr    Hampton  and  Amesbury  has  now  22  miles  of 

unfavorably  affected  by  it  wiM  be  deferred  until  August  ist  to  track.     A  new  road  lias  been  Constructed  in  Kecnc. 

enable  them  to  obtain  service  from  our  competitors.  Statistics  of  mileage  and  liabilities  are  as  follows: 

The  future  policy  of  this  company  will  be  to  treat  all   coasum-  ° 

ers  alike,  no  matter  how  large  or  how  small,  and  regardless  oE  ir^'u'^ 
their  location.     All  further  reductions  in   our  rates  will  be   pub-                                                                                               Miles,      and  Debts, 

lished  and  will  be  open  for  acceptance  to  all  consumers.  Chester  and  Derry 7.75  Sioo.ooo 

Lamp  renewals  will    ne  made   free,  and    our  uniformed    em-  Concord 1205  216,000 

ployes  will  visit  your  premises  at  frequent,  periodical    intervals  Exeter.  Hampton  and  Amesbury 22.20  437. 000 

for  this  purpose.  Laconia , 8.^6  igi.ooo 

Our  office  is  and  will  be  open  for  the   transaction   of  business  Manchester 21,70  629,000 

until  12  o'clock   every  night  except   Sundav,    and    "emereency  Nashua 13.98  400,000 

men"'  are  and  will  be  kept  on  duty  at   our   oEBce   at  all   hours  of  Union           7.20  239,000 

the  day  and  night  and  every  night  in  the  year,  to  repair  promptly  Springfield 1.50  12,000 

any  trouble,  causing  interruption  or  unsatisfactory  service.  Portsmouth 16.50  387,735 

After  May  ist,  all  incandescent  and  power  circuits  will  be    en-                                                                                            - 

ergized  continuously  throughout  the  24  hours  of  the  day.                                                                                                      in. 24  §2.612,735 
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Canadian     Power    Development    at 
Niagara. 

It  is  announced  by  the  Niagara  Falls  Power  com- 
pany that  it  will  at  once  begin  the  development  of 
the  power  of  the  Horseshoe  Fall  on  the  Canadian 
side  at  Niagara  under  the  franchise  or  charter  of 
the  Canadian  Niagara  Power  company,  which  it  con- 
trols. 

The  contract  for  the  shaft  has  been  awarded  to 
Anthony  C.  Douglass  of  Niagara  Falls.  Mr.  Doug- 
lass recentlj'  completed  the  shaft  and  ttmnel  exten- 
sion in  connection  with  the  new  wheel-pit  at  Niag- 
ara Falls,  N.  Y.,  and  he  has  made  arrangements  for 
the  installation  of  his  plant  on  the  Canadian  side. 
Work  will  be  commenced  at  once.  In  fact,  by  the 
time  this  article  is  read  the  first  sod  will  have  been 
turned. 

The  plans  call  for  an  initial  development  of  35,000 
horsepower,  and  this  force  can  be  used  only  outside 
the  limits  of  beautiful  Victoria  Free  Park.  It  is 
expected  that  much  of  the  developed  power  will  be 
used  in  the  building  up  of  great  industries  on  the 
Canadian  side  at  Niagara  very  similar  to  what  has 
already   taken    place    on   the    New   York   side.     The 
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the  advent  of  the  Ontario  Power  company,  or  just 
previous  thereto,  the  Canadian  Niagara  Power  com- 
pany showed  a  wiUingness  to  give  up  the  exclusive 
right,  and  a  new  agreement  was  made.  Under  this 
later  agreement  the  Canadian  Niagara  Power  com- 
pany is  given  until  July  i,  1903,  to  have  10,000  de- 
veloped horsepower  ready  for  use,  supply  and  trans- 
mission, and  also  to  have  water  connection  made 
for   25.000   horsepower. 

The  rental  for  the  first  10  years  under  the  original 
agreement  was  to  have  heen  $25,000  per  annum,  and 
during  the  second  10  years  it  was  to  increase  $1,000 
annually  until  it  had  reached  $35,000,  at  which  sum 
it  was  to  continue  if  the  company  desired  a  renewal 
of  the  permit.  Under  the  new  agreement  the  terms 
of  rental  were  so  amended  by  providing  that  from 
and  after  May  I,  iSgg,  the  rent  payable  up  to  May 
I,  1949,  shall  be  $15,000  per  annum,  and  in  addition 
thereto  payment  at  the  rate  of  $1  per  annum  for 
each  electrical  horsepower  generated  and  used  and 
sold  or  disposed  of  over  10,000  electrical  horsepower 
up  to  20,000  electrical  horsepower,  and  the  further 
sum  of  75  cents  per  horsepower  over  20,000 
horsepower  up  to  30,000  horsepower,  and  the  fur- 
ther payment  of  50  cents  for  each  electrical  horse- 
power over  30,000  horsepower,  which  is  to  say,  by 
way  of  example,  that  on  generation  and  use  and  sale 
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FIG.  4. 

expectation  is  that  10,000  horsepower  will  be  trans- 
mitted to  Toronto,  which  has  long  been  hopeful  of 
being  benefited  by  the  coming  of  the  transmitted 
force  of  the  Horseshoe.  A  suitable  amount  of 
power,  probably  10,000  horsepower,  will  be  held  in 
reserve  for  the  Niagara  Falls  Power  company  and 
its  uses  on  the  New  York  side.  An  additional  de- 
velopment will  be  made  as  the  requirement  presents 
ilsclf. 

The  work  will  commence  with  the  construction 
of  an  inlet  canal  situated  at  the  head  of  Cedar  Island 
and  leading  to  the  site  of  the  power  house,  which 
will  be  at  the  foot  of  the  high  bank  west  of  the 
head  of  Cedar  Island.  It  will  be  at  this  point  that 
the  wheel-pit  will  be  located,  and  this  will  have  a 
capacity  of  100,000  horsepower.  The  water  from 
this  tunnel  will  discharge  at  the  foot  of  the  Horse- 
shoe Fall.  It  is  the  purpose  of  the  construction  to 
develop  a  head  similar  to  that  in  use  on  the  New 
York  side,  and  it  is  .understood  that  the  details  of 
the  construction  on  the  New  York  side,  as  well  as 
the  details  of  the  machinery,  both  dynamos  and 
turbines,  in  use  there  will  also  be  followed. 

The  Niagara  Falls  Power  company  will  finance 
and  manage  the  undertaking  in  harmony  with  the 
development  on  the  New  York  side.  The  Canadian 
power  house  will  be  connected  with  the  two  power 
houses  of  the  Niagara  Falls  Power  company  on  the 
New  York  side  by  cables,  so  that  all  customers  using 
Niagara  power  on  the  Canadian  side  or  the  New 
York  side  will  have  the  benefit  of  the  force  of  the 
other  power  houses  should  necessity  require  an  ex- 
change of  current  service.  This  gives  full  assurance 
of  an  interrupted  supply,  a  fact  of  great  importance 
where  a  city's  street-car  or  lighting  service  depends 
upon  the  transmitted   energy. 

The  original  agreement  between  the  commissioners 
of  Queen  Victoria  Niagara  Falls  Free  Park  and  the 
Canadian  Niagara  Power  company  was  signed  April 
7,  1892,  and  it  remained  in  force  until  July  15. 
1899,  when  a  new  agreement  was  made.  Under  the 
provisions  of  the  first  agreement,  the  Canadian  Niag- 
ara Power  company  held  the  exclusive  right  to  the 
development  of  power  in  the  Victoria  Park.    With 


or  disposal  of  30,000  electrical  horsepower  the  gross 

rental  shall  be  $32,500  per  annum,  payable  half- 
yearly.  These  rates  are  to  apply  for  power  used  or 
supplied  in  the  United  States  or  Canada.  Within  10 
days  of  the  first  day  of  May  and  November  the 
company  is  to  furnish  the  commissioners  a  verified 
statement  of  the  power  generated  and  sold. 

After  May  i,  i949,  the  same  rentals  are  to  con- 
tinue unless  the  lieutenant-governor  in  council  shall 
desire  a  readjustment,  in  which  case  a  readjustment 
shall  take  place  for  a  further  period  of  20  years,  and 
if  the  parties  cannot  agree  the  matter  shall  be  arbi- 
trated. The  commissioners  on  their  part  agree  not 
to  compete  in  the  development  of  power,  but  should 
they  grant  privileges  to  other  parties  who  shall  fail 
to  keep  their  agreement,  and  the  commissioners  be 
forced  to  take  over  the  plant,  then  the  agreement 
in  question  will  not  prevent  them  from  operating  such 
works.  The  commissioners  agree  not  to  allow  any 
other  company  cheaper  rental  for  similar  privileges. 
The  Canadian  Niagara  Power  company  agrees  not  to 
amalgamate  with  any  other  company  heretofore  or 
hereafter  incorporated  under  the  laws  of  the  Do- 
minion without  the  consent  of  the  lieutenant-gov- 
ernor in  council. 

The  fact  that  the  Canadian  Niagara  Power  com- 
pany will  at  once  break  ground  will  enable  it  to 
complete  its  work  in  two  years. 


Large  Motor  Contract. 

The  contract  for  the  electrical  equipment  of  the 
elevated  cars  for  the  Manhattan  Railway  company 
of  New  York  city  was  placed  last  week  with  the 
General  Electric  company.  The  amount  of  the  order 
is  said  to  be  approximately  $3,000,000.  Included  in 
the  contract  are  the  furnishing  of  1,600  loo-liorse- 
power  motors  and  the  equipment  of  the  rolling  stock 
with  the  system  of  train  control  recently  perfected 
by  the  General  Electric  company.  There  will  be 
800  motor  cars,  each  provided  with  two  motors,  and 
400  trailers.  The  trains  will  consist  of  six  cars,  as  a 
rule,  four  of  which  will  be  motor  cars  and  two  trailers. 
By  the  controlling  system  the  train  can  be  controlled 
from  either  end  or  from  any  car,  no  matter  what 
the  size  of  the  train.  The  contract  calls  for  the  de- 
livery of  the  order  within  a  year  and  a  half,  and  the 
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first  delivery  is  to  be  made  in  about  four  months. 
This  is  believed  to  be  the  largest  contract  for  electric 
motors  ever  awarded.  Some  time  ago  the  Westmg- 
house  Electric  and  Manufacturing  company  secured 
the  first  large  contracts  for  the  power  station  and 
generating  machinery  of  the  Manhattan  company,  in- 
volving about  $2,000,000.  By  this  division  of  the 
contracts  the  Manhattan  Railway  company  is  getting 
more  expeditious  service  by  having  the  plants  of 
two  large  companies  at  work  in  its  behalf. 


New  Plante  Battery  Plate. 

The  new  storage  battery  known  as  the  "Omega," 
invented  by  Dr.  Lehmann  and  manufactured  in  Ger- 
many, has  an  electrode  of  peculiar  construction 
which  makes  it  easily  suitable  for  stationary  bat- 
teries for  light  and  power  and  also  for  railway  bat- 
teries. This  electrode,  which  is  described  in  a  recent 
issue  of  the  Centralblatt  fiir  Accumulaloren  und 
Elementenkunde,  can  only  be  used  as  a  positive 
electrode  and  is  a  so-called  large  surface  plate.  The 
plates  are  provided  on  both  sides  with  ribs  or  pro- 
jecting flaps,  and  have  their  cores  formed  in  waves 
or   zig-zag   shape. 

The  construction  of  the  plate  is  illustrated  in  Figs. 
I  and  2.  For  practical  use  the  zig-zag  shape  is  pre- 
ferred for  the  core,  and  on  it  are  placed  on  each  side 
triangular  blades,  side  by  side,  a  short  distance  apart, 
which  hang  together  on  the  point  of  a  prong,  while 
on  the  deepest  part  of  the  core,  on  the  other  surface 
opposite  this  spike,  a  groove  is  provided  whereby  each 
blade  can  expand  freely  in  all  directions.  The  shape 
of  the  core  guarantees  an  extraordinary  power  of 
resistance  in  the  plate  against  impressions  and  buck- 
lings.  The  construction  has  the  further  advantage 
that  a  large  active  surface  is  obtained  which  is  about 
17  times  as  large  as  the  projection  surface  of  the 
plate.  The  manner  of  arranging  the  blades  further 
assures  a  good  circulation  of  the  electrolyte.  In  the 
most  serviceable  form  of  construction  the  plate  is 
22  centimeters  (8.66  inches)  broad,  27  centimeters 
(10.63  inches)  high,  and  14  centimeters  (5.5  inches) 
thick,  and  the  weight  of  such  a  plate  amounts  to 
about  five  kilograms   (11  pounds). 

With  a  discharge  current  of  30  amperes  the  capac- 
ity of  a  positive  plate  between  two  negatives  was 
determined  by  the  Societe  Internationale  des  Elec- 
triciens  at  the  Laboratoire  Central  d'Electricite  at 
32.9  ampere-hours  with  an  initial  potential  of  two 
volts  and  a  final  potential  of  1.75  volts.  Further 
measurements  yielded  a  capacity  of  25  ampere-hours 
with  a  discharge  of  100  amperes  and  a  fall  of  po- 
tential to  1.7  volts.  After  continuous  charging  and 
discharging  with  80  amperes,  no  injurious  effect  was 
found  by  this  extraordinary  demand  on  the  plate. 
With  a  three-hour  discharge  the  capacity  of  the  plate 
increases  to  54  ampere-hours. 

It  was  very  important  for  the  practical  manufac- 
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FIGS.  I  AND  2.   NEW  PLANT£  BATTERY  PLATE. 

tare  of  the  plate  that  a  "peculiar  method  of  forma- 
tion was  found,  making  a  complete  formation 
in  three  days  feasible,  and  at  the  same  time 
avoiding  the  employment  of  chemicals,  which 
might  have  been  followed  by  a  destructive  action. 
With  this  extremely  simple  and  cheap  process,  it  is 
said  to  be  possible  to  form  plates  as  rapidly  and  easily 
as  grid  plates  filled  with  paste,  so  that  the  difficul- 
ties connected  with  the  formation  of  Plante  plates 
may  be  definitely  considered  as  overcome,  the  more 
so  as  the  process,  modified  for  each  particular  case, 
has  shown  its  applicability  to  Plante  plates  of  other 
construction.  In  conclusion,  the  article  states  that  a 
great  number  of  storage  batteries  have  already  been 
set  up  with  these  plates  for  light  and  power  central 
stations,  and  the  construction  has  fulfilled  in  every 
respect  the  expectations  founded  on  it. 


The  Indianapolis  and  Martinsville  Electric  Railway 
company,  Indianapolis,  Ind.,  has  been  incorporated, 
with  a  capital  stock  of  $600,000.  The  company  will 
begin  this  month  to  construct  an  electric  road  from 
Indianapolis  to  Martinsville,  a  distance  of  30  miles. 
Charles  F.   Smith  is  at  the  head  of  the  company. 
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Changes  at  Sewall's  Falls. 

The  plant  of  the  Concord  Land  and  Water  Power 
company  at  Sewall's  Falls,  N.  H.,  has  just  under- 
gone extensive  alterations.  This  plant  was  the  first 
one  in  this  coiuitry  to  use  three-phase  current  for 
general  distribution,  and  the  plant  installed  in  1S92 
has  been  added  to  several  times,  but  a  large  power 
contract  to  supply  the  Boston  and  Maine  railroad 
shops  and  the  increasing  use  of  alternating-current 
arc  lamps   made  radical   changes   imperative. 

Five  new  three-phase  generators  of  200  kilowatts' 
capacity,  to  operate  at  2,500  volts  and  60  cycles,  of 
the  revolving-field  type,  have  been  installed.  Each 
generator  is  belted  to  a  275-horsepower  waterwheel 
and  is  controlled  by  a  Lombard  governor,  thus  giv- 
ing live  separate  units.  A  motor-driven  exciter  of 
25  kilowatts'  capacity  supplies  the  entire  five.  A 
number  of  Thomson-Houston  direct-current  arc  dy- 
namos are  driven  by  a  iSo-horsepower,  synchronous 
motor. 

The  change  from  one  set  of  machines  to  another 
was  made  in  remarkably  quick  time.  The  change 
of  cycle  from  50  to  60  necessitated  in  many  cases 
a  change  of  motor  pulleys  by  customers,  the  com- 
pany furnishing  the  new  pulleys.  The  old  machines 
were  of  the  250-kilovvatt,  50-cycle,  stationary-field 
type,  and  were  belted  from  a  countershaft,  which  had 
to  be  removed.  The  old  machines  were  moved 
forward  and  the  new  ones  were  placed;  connec- 
tions were  made  with  the  switchboard  and  adjust- 
ment accomplished — all  in  31  hours,  by  the  regular 
station  force. 

The  original  system  of  three-phase  transmission 
will  be  continued.  There  will  be  a  three-phase  line 
direct  to  the  Boston  and  Maine  shops.  Three  150- 
kilowatt,  air-blast  transformers  step  up  from  2,600 
to  10.000  volts  at  the  Falls  and  two  200-kilowatt,  air- 
blast  transformers  step  down  from  10,000  to  460 
\oUs  at  the  shops  and  transform  from  three  to  two- 
phase.  A  line  auxiliary  to  the  original  hne  will  be 
stepped  up  from  2,600  to  10,000  volts  and  stepped 
down  to  2,300  volts  at  the  city  sub-station.  The 
changes  were  designed  and  recommended  by  George 
H.  Lander,  superintendent  of  the  Concord  Land  and 
Water    Power   company. 


Death  of  John  C.  Henry. 

John  C.  Henry,  one  of  the  earliest  experimenters 
in  electric  traction,  died  at  his  home  in  Denver,  Colo., 
on  May  4th.  Mr.  Henry  was  born  in  Woodstock, 
Ont.,  in  1848.  After  a  public-school  education  he 
became  a  telegraph  operator,  and  for  10  years  was 
employed  as  superintendent  of  telegraph  lines  and 
train  dispatcher  for  the  Philadelphia  and  Erie,  the 
Union  Pacific  and  other  railroads.  He  was  a  per- 
sistent student  of  electrical  science  and  made  a  num- 
ber of  valuable  inventions,  including  the  Henry 
velocimeter,  a  speed  recorder. 

In  1884  and  1885  Mr.  Henry  construcled  in  the 
suburbs  of  Kansas  City  an  overhead  electric  railway, 
which  was  one  of  the  first  trolley  roads  built  in  the 
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per  cent,  grade  was  suc- 
cessfully surmounted  by  cars  equipped  with  his  ap- 
paratus. In  1889  he  went  East  and  became  con- 
nected with  the  Thomson-Houston  and  General 
Electric  companies  as  an  expert  in  patent  matters. 
Since  1894  Mr.  Henry  has  resided  in  Denver,  his 
removal  to  that  city  being  necessitated  by  a  breaking 
down    in    his    health. 


Elberfeld- Barmen    Suspended     Railway. 

Consul-general  Guenther  of  Frankfort,  Germany, 
reports  that  on  March  1st  the  electric  suspended 
railway  across  the  valley  of  the  River  Wipper,  from 
Elberfeld  to  Barmen,  was  opened  for  passenger  traf- 
fic, and  the  result  is  said  to  be  highly  satisfactory. 
Although  the  crowds  were  immense  and  all  the  cars 
filled  to  their  utmost  capacity,  the  trains  ran  smoothly, 
and  no  accidents  occurred.  The  cars  did  not  swing 
at  all,  even  where  the  curves  were  sharpest,  and  they 
ran  into  the  stations  in  a  quiet  way.  Ingress  and 
egress  are  effected  in  a  moment.  The  surface  railway 
makes  the  trip  in  25  minutes,  while  the  suspension 
railway  accomplishes  it  in  half  the  time,  and  it  is 
contemplated  to  still  further  increase  the  speed.  The 
fare  is  10  pfennigs  (2.38  cents). 


An    Interlocking    Electrically     Operated 
Drawbridge  Gate. 

By  H.  G.  Tyrrell. 

The  frequency  with  which  serious  accidents  oc- 
cur at  open  drawbridges  has  prompted  the  writer 
to  design  a  mechanically  operated  gate  which  he 
believes  to  furnish  an  absolute  safeguard  against 
disasters  of  this  sort  in  all  but  extraordinary  cases. 
The  essential  idea  of  this  design  is  that  the  bridge 
and  the  gate  cannot  be  open  at  the  same  time. 
Tlie  first  cost  of  these  gates  is,  of  course,  high  in 
comparison  with  the  first  cost  of  the  ordinary  style 
of  hand-operated  wooden  gates,  but  they  dispense 
entirely  with  the  services  of  a  gateman,  and  for 
this  reason  will  prove  more  economical  in  the  long 
run. 

The  accompanying  drawings  show  a  pair  of  gates 
applied  to  a  bridge  with  approach  spans  at  either 
end,  and  having  a  26-foot  roadway  and  no  side- 
walks. The  design  can.  however,  be  modified  to 
suit  any  width  of  bridge,  either  with  or  without 
sidewalks.    As  will  be  seen,  the  gates  are  keyed  to 


Rasch  Rare-oxide  Arc  Lamp. 

Ewald  Rasch,  a  German,  has  invented  an  arc 
lamp  in  which  the  carbon  rods  of  the  ordinary  arc 
lamp  are  replaced  by  rods  of  refractory  material, 
such  as  the  oxides  of  magnesium,  thorium,  zirco- 
nium, etc.  These  substances^  when  cold,  are  non- 
conductors, but  when  warmed,  as  in  the  case  of  the 
Nernst  lamp,  they  permit  the  current  to  flow,  and 
when  the  arc  is  established,  the  heat  maintains  the 
conductivity.  Tlie  preliminary  heating  is  more 
simply  accomplished  than  in  the  case  of  the  Nernst 
lamp,  an  auxiliary  arc  being  employed,  the  elec- 
trodes of  this  heating  arc  serving  also  as  leads  for 
the  main  arc. 

Apart  from  the  great  advantage  of  employing 
permanent  electrodes  which  require  no  renewal, 
the  new  lamp  is  said  by  the  Elektrotechnische 
Zeitschrift  to  possess  a  far  higher  efficiency  than 
the  carbon  arc,  the  light  emitted  by  the  incandescent 
electrodes  being  much  greater  than  with  carbons. 
This  is  due  to  the  higii  concentration  of  energy  at 
the  white  incandescent  ends  of  the  electrodes 
amounting  to  30  to  40  watts  per  square  millimeter, 
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ELECTRICALLY   OPERATED    DRAWBRIDGE   GATE. 


vertical  shafts,  which  are  shown  turning  in  boxes 
fastened  to  the  web  posts  of  the  fixed  span.  At 
the  foot  of  these  shafts  are  toothed  segments 
worked  by  worms,  which  lock  the  gates  in  any 
position.  These  worms  turn  in  oil  baths,  as 
shown.  The  worm  shaft  is  connected  by  a  system 
of  reducing  gears  with  the  motor.  In  this  sys- 
tem of  gears  is  included  a  half-gear,  which  insures 
a  movement  of  90  degrees  only  to  the  gates,  and 
at  the  same  time  gives  the  operator  a  few  seconds' 
leeway  in  shutting  ofif  his  power  from  the  gate 
motor.  Power  is  supplied  by  a  General  Electric 
three-horsepower  enclosed  motor,  shown  in  the 
lower  right-hand  corner  of  the  drawing,  and  this 
receives  its  current  from  wires  on  the  draw  span, 
through  contact  plates.  When  the  gates  are  closed 
and  the  draw  span  is  swung  open,  the  electric  con- 
nection is  broken  and  the  gates  cannot  be  moved. 
Hence,  the  gates  are  controlled  entirely  by  the 
operator  on  the  draw  span.  The  service  of  one 
man  only  is  required  on  the  bridge  at  any  one 
time. 

A  bridge  equipped  with  these  gates  can  be  opened 
and  closed  very  quickly,  since  no  time  is  lost  in 
walking  to  and  from  the  gates,  as  in  the  case  of 
wooden  gates  operated  by  hand.  The  gates  are  al- 
ways locked  in  every  position,  either  open  or  closed. 
As  an  extra  precaution  they  may  be  placed,  say. 
100  feet  from  the  draw  span.  Then,  should  a  car 
or  train  break  through  them,  it  would  certainly 
come  to  a  standstill  before  reaching  open  water. 
As  a  further  precaution  a  derailing  switch  may  be 
placed  inside  the  gates;  then  in  case  of  a  car  break- 
ing through  the  gate  it  would  be  thrown  from  the 
track  and  stopped,  rather  than  pitching  over  the 
end  of  bridge.  This  switch  may  be  operated  by 
the  gate  motor  through  a  series  of  wheels  or 
levers. 

At  all  times  of  both  day  and  night  the  roadway 
should  be  well  lighted  and  the  gates  themselves 
painted  white,  so  that  they  may  be  more  easily  seen. 
Danger  lights  should  be  located  on  the  gates,  show- 
ing white  when  open  and  red  when  closed.  It  is 
desirable  to  have  these  located  sufficiently  high 
above  the  floor  that  they  may  be  plainly  seen  above 
a  crowd.  An  estimate,  based  on  the  accompanying 
plan  and  including  both  ends  of  the  bridge,  is  as 
follows: 

Weight  of  gates 2.100  lbs. 

Weight  of  machinery 5.600  lbs. 

Weight  of  macbioery  support 5.200  lbs. 

12,900  lbs.  .It  5  cents  .8645 
Two  motors,  three  horsepower 3oo 

Total  cost S945 


and  more.  The  limit  in  this  respect  is  only  reached 
when  the  very  high  melting  temperatures  of  the 
available  materials  are  reached. 

The  light  emitted  by  this  arc  lamp  differs  materi- 
ally from  that  of  the  Nernst  and  other  incandescent 
lamps  in  that  the  spectrum  is  not  continuous,  but 
consists  of  various  bands,  according  to  the  com- 
position of  the  electrodes.  Thus  with  electrodes  of 
magnesia  or  zirconia  a  sun-white  light  is  produced, 
the  illumination  being  due  not  only  to  the  incan- 
descent rods  themselves,  but  also  to  the  minute 
particles  electrolytically  transferred  from  one  ter- 
minal to  the  other.  By  the  use  of  other  materials, 
such  as  oxides  of  chromium  or  of  nickel,  lights  of 
various  colors  may  be  produced  and  brilliant  effects 
obtained. 

In  the  course  of  his  experiments,  Herr  Rasch 
discovered  that  different  materials  pos.'^ess  varying 
availability  for  use  as  electrodes,  and  he  classifies 
them  according  to  their  resistance  and  according 
to  the  temperature  at  which  they  permit  the  start- 
ing of  the  arc.  Those  electrodes  which  have  a 
high  resistance  when  cold  also  require  to  be  heated 
to  a  high  temperature  before  the  arc  can  be  started, 
and  these  he  calls  "hard"  materials,  while  those 
with  a  lower  resistance  and  a  lower  starting  tem- 
perature he  calls  "soft."  Although  the  latter  are 
more  convenient  as  regards  starting,  they  do  not 
stand  so  high  a  temperature  before  fusion  when 
the  arc  is  closed  by  the  fused  material.  The  hard 
electrodes  give  a  better  light  and  are  more  efficient 
and  hence  well  worth  the  additional  heating  which 
is   required  before   starting. 

Herr  Rasch  gives  data  and  results  of  many  of 
his  experiments,  showing  the  high  efficiency  of  this 
new  form  of  arc  lamp.  With  electrodes  five  milli- 
meters in  diameter,  and  a  current  of  40  volts  and 
five  amperes,  an  average  horizontal  illumination  of 
900   Hefner  candles  was   obtained. 

The  following  comparative  table,  given  by  Herr 
Rasch.  seems  to  show  the  superiority  of  the  im- 
proved arc: 

Hefner 

Candles  per 

Walt. 

Incandescent  carbon  lamp 0.29 

Nernst  incandescent  lamp 0.66 

Arc  lamp,  alternating  current 1.25 

Arc  lamp,  continuous  current 2.00 

Rasch  arc  lamp 3.P0  to  4.00 

This  shows  the  new  lamp  to  be  practically  double 
the  maximum  efficiency  of  the  carbon  arc  lamp, 
apart  from  the  great  advantage  of  the  permanency 
nf  the  electrodes.  The  disadvantage  of  the  neces- 
sity of  preliminary  heating  must,  of  course,  be  con- 
sidered. 
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A  Power  Transmission  Plant  in  Sumatra. 

Tlie  development  of  some  of  the  gold  mines  in 
llic  Dutch  Indies  has  led  to  the  installation  of  an 
interesting  water-driven,  three-phase  power  trans- 
mission plant  in  one  of  the  mines.  The  mine  is  the 
Redjang-Lebong.  and  is  located  near  Lebong  Donok, 
in  the  interior  of  Sumatra.  In  the  working  of  a 
gold  mine  mechanical  power  is  used  for  drilling  holes 
for  blasting,  the  transportation  of  the  ore.  operating 
the  crushing  machinery,  pumps,  etc..  and  for  many 
other  purposes,  and  ii:  this  particular  mine  electrical 
energ}'  has  been  adopted  almost  exclusi\ely.  For 
the  operation  of  the  stamps,  including  the  rough 
crushing  stamps,  and  the   separators   for  separating 


the  dynamo  shafts  from  the  coast  to  the  works.  As 
already  mentioned,  this  was  done  by  coolies,  in  the 
manner  shown  in  Fig.  2.  The  two  wooden  frames 
seen  at  each  end  were  to  guard  against  damage  to 
the  shafts  when  setting  it  down.  Considerable  diffi- 
culties were  experienced  on  the  way.  and  in  one  case 
the  journey  was  stopped  by  an  earthquake,  followed 
by  landslips.  The  buffalo  carts  employed  for  the 
other  dynamo  parts  afforded  a  relatively  convenient 
and  advantageous  means  of  transport,  but  even  in 
this  case  trouble  was  occasioned  by  the  tropical  rains, 
which  not  only  spoilt  the  roads,  but  also  frequently 
caused  damage  to  the  contents  of  the  cases.  Some 
of  the  dynamo  windings  and  instruments  suffered  in 
this   way.   either   owing  to   their  cases   having  been 


circuit  on  the  seventh  floor  were  short-circuited, 
forming  an  arc  close  to  a  gaspipe,  and  in  doing  so 
melting  a  hole,  about  one-si.xteenth  of  an  inch  in 
diameter,  through  the  pipe.  A  small  fire  resulted, 
but   it   was  quickly  extinguished. 


Y.  M.  C.  A.  Electrical  Exhibition. 

An  interesting  and  instructive  exhibition  of  recent 
electrical  developments,  together  with  a  display  of 
electrical  classwork,  was  given  in  the  parlors  of 
the  Chicago  Y.  M.  C.  A.  on  the  evening  of  April 
7th   by  the  Y.    M.   C.    A.    Electrical    Club. 

Features  of  the  evening's  entertainment  which 
attracted  special  attention  were  a  demonstration  of 
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Fig.  I.     Generating  Station. 


the  coarse  from  the  fine  material  coming  from  the 
stamps  themselves,  a  total  of  66  horsepower  in  motors 
is  used.  An  extension  of  the  stamping  equipment 
requires  37.5  horsepower,  an  air  compressor  for  work- 
ing the  drills  37.5  horsepower,  the  workshop  10 
horsepower,  pumps  for  the  cyanide  solution  used 
in  the  final  treatment  of  the  ore  10  horsepower  and 
for  lighting  the  mine   10  horsepower. 

The  waterpower,  which  is  at  a  distance  of  two 
miles  from  the  mine,  has  a  fall  of  133  meters  (436 
feet).  The  London  Electrician,  from  which  this  ac- 
count is  taken,  says  that  at  first  only  about  10  cubic 
meters  (2,200  gallons)  of  water  per  minute  will  be 
made  use  of,  so  that,  assuming  an  efficiencj'  of  85 
per  cent.,  about  125  horsepower  will  be  available. 
PeUou  wheels  were  adopted  in  view  of  their  sim- 
plicity- and  the  advantages  they  offer  in  the  case  of 
a  high  fall.  There  is  sufficient  water  for  a  consid- 
erable extension  of  the  present  installation.  The 
Pelton  wheels  are  directly  coupled  to  three-phase 
generators,  this  being  the  natural  arrangement  in 
view  of  the  high  speed  of  this  class  of  water  motor. 
.\  view  of  the  complete  generating  station  is  shown 
in  Fig.  r.  A  pressure  of  2,200  volts  has  been  chosen, 
and  this  is  generated  directly  from  the  machines 
without  the  interposition  of  transformers.  Each  of 
the  three  generators  is  rated  at  100  kilowatts  for 
an  induclionless  load.  In  erecting  the  station  a 
considerable  difficult}'  was  experienced,  owing  to  the 
absence  of  transport  facilities,  the  generating  station 
being  at  a  distance  of  170  kilometers  (106  miles) 
from  the  coast.  The  nature  of  the  country  to  be 
traversed  was  such  that  a  light  railway  was  out  of 
the  question,  and  all  the  parts  of  the  machinery  had 
to  be  carried  in  small,  low.  two-wheeled  carts  or  else 
by  hand.  Fig.  2  shows  a  gang  of  natives  carrying  a 
shaft  through  the  forest.  On  account  of  these  trans- 
port difficulties,  no  single  piece  was  allowed  to  weigh 
more  than  600  kilograms  (1.200  pounds),  and  this 
necessitated  quite  special  designs  in  the  case  of  some 
of  the  larger  motors  and  the  dynamos.  For  instance, 
ihe  stators  of  the  larger  machines,  which,  according 
to  usual  practice,  would  be  made  In  one  casting  for 
machines  of  this  size,  had  to  be  made  in  four  pieces, 
and  the  iron  stampings  had  to  be  delivered  sep- 
arately and  f-tted  into  the  casting  on  the  spot.  Thus 
the  d^'namos  could  not  be  W'ound  at  the  works  of 
Siemens  S:  Halske  of  Berlin,  who  furnished  the  plant, 
and  this  had  to  be  done  during  erection.  In  order 
that  the  winding  might  be  carried  out  in  the  easiest 
and  quickest  possible  msnnej.  mica  troughs  were 
employed  for  the  insulation,  and  these  were  laid 
directly  in  the  open  slots  of  the  cores.  Fig  3  illus- 
trates the  winding  of  the  stator  of  one  of  the  gen- 
erators. 

A  staff  of  three  was  sent  out  to  erect  the  plant, 
the  man  in  charge  being  assisted  by  a  dynamo  fitter 
and  a  second  fitter  for  the  erection  of  the  overhead 
line,  the  latter  member  of  the  staff  being  considered 
as  a  reserve  hand,  to  take  the  place  of  one  of  the 
others   in    case   of  illness. 

The  smaller  motors,  and  also  the  two  37.5-horse- 
power  motors,  did  not  occasion  the  same  difficulties 
as  the  three  dynamos.  The  37.5-horsepower  motors 
merely  had  their  stators  di\-ided  into  two  halves, 
and  each  part  of  the  machine  separately  packed,  and 
in  the  case  of  the  switchboard,  also,  by  dividing  it 
up  suitably,  it  could  be  packed  In  cases  within  the 
maximum  limit  of  weight  without  any  modification 
in  the  standard  design.     It  took  some  weeks  to  carry 


Fig. '2.     Carrying  Shaft  Throuph  the  Forest. 
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broken  in  transit,  or  to  the  heavier  ones  having  been 
unpacked  on  arrival  at  the  coast,  their  contents  di- 
vided, and  repacked  In  smaller  cases  without  proper 
provision  for  rendering  them  watertight.  Fortu- 
nately, the  possibility  of  mishaps  of  this  sort  had 
been  anticipated  to  a  large  extent,  and  plenty  of 
spare  parts,  especially  material  for  winding,  etc.,  had 
been  sent  out.  It  took  four  months  to  erect  the  plant, 
once  it  had  arrived  at  the  station,  and  In  this  work 
the  German  fitters  were  assisted  by  native  labor. 

The  poles  of  the  high-pressure  transmission  line 
through  the  jungle  were  chosen  as  high  as  possible, 
so  that  the  line  should  not  be  damaged  by  the 
quickly  growing  trees,  and  a  thorough  inspection  of 
the  line  takes  place  at  regular  intervals  of  time. 
Three  horn-shaped  lightning  protectors  are  provided 
where  the  fine  enters  the  station.  As  the  walls  of 
the  building  are  only  of  thin  boards,  it  was  neces- 
sary to  add  a  panel  to  hold 
the  insulators  and  the  porce- 
lain   leadlng-in    tubes. 

The  smaller  motors  and 
lighting  are  provided  for 
on  low-pressure  circuits 
through  transformers,  but 
some  of  the  larger  motors 
are  supplied  directly  at  2,000 
volts.  In  order  to  be  secure 
against  accidents,  the 
switches,  cut-outs,  ammeters 
and  voltmeters  are  enclosed 
in  cases  which  are  carefully 
earthed.  Rubber  cable,  with 
extra  good  insulation,  is 
employed  within  the  build- 
ings, and  fixed  to  the  wall 
with  iron  fastenings,  which 
are  earthed  here  and  there. 
Up  to  the  present  no  acci- 
dent has  occurred.  A  tele- 
phone enables  communica- 
tion to  be  held  between  the 
generating  station  and  the 
mine.  The  telephone  wire 
is  placed  beneath  the  high- 
pressure  wires  on  the  same 
posts.  In  order  to  guard 
against     injury,     should     a 

hi^h-pressure  wire  fall  and  come  in  contact  with 
the  telephone  line,  a  telephone  set,  specially  designed 
for  such  cases,  is  employed,  in  which  the  mouthpiece 
and  rubber  earpieces  are  connected  to  the  instrument 
by  rubber  tubes,  and  are  not  in  metallic  connection 
with  it.  The  whole  installation  has  been  working 
for  several  months  to  the  satisfaction  of  the  owners 
of  the  mine. 


wireless  telegraphy  by  R.  C.  Taggert  of  the  Lewis 
Institute,  Chicago,  the  receiving  and  sending 
stations  being  placed  at  opposite  ends  of  the  room ; 
vacuum-lighting  effects,  produced  by  Gelssler  tubes, 
shown  and  explained  by  C.  H.  Stoelting  of  the  Chi- 
cago Laboratory  Supply  and  Scale  company,  and 
an  exhibit  and  operation  of  a  large  static  machine 
and  also  an  X-ray  machine  by  E.  E.  Jewell  of  the 
Mcintosh  Battery  and  Optical  company  of  Chicago. 

A  display  of  fan  motors  and  cooking,  heating  and 
ironing  appliances  was  shown  by  the  Chicago  Edi- 
son company,  and  automatic  telephones  by  the  Na- 
tional Automatic  Telephone  company  of  Chicago. 
An  electric  typewriter,  phonographs,  many  varieties 
of  measuring  Instruments,  and  laboratory  apparatus 
of  all  kinds,  from  the  club's  laboratory,  were  also 
displayed. 

The  spacious  parlors  were  taxed  to  their  utmost 


A    POWER     TRANSMISSION     PLANT    IN    SUMATRA. — WINDING    THE    STATOR 
OF    ONE    OF    THE     GENERATORS. 

capacity.  It  being  estimated  that  between  500  and 
600  guests  of  the  club  inspected  the  various  ex- 
hibits during  the  evening,  many  ladies  being  among 
the  number.  The  club,  which  consists  of  members 
of  the  evening  electrical  classes  conducted  by  the 
association  and  others  interested  in  electricity,  feels 
much  gratified  by  the  success  which  its  efforts  at- 
tained.   


Queer  Freak  of  Lightning, 

During  a  severe  thunderstorm  on  Thursday,  May 
2d.  the  eight-story  Ozark  apartment  building  at 
Wabash  avenue  and  Thirty-fifth  street,  Chicago,  was 
struck  by  lightning.  The  bolt  struck  the  cupola  on 
one  corner  of  the  building,  followed  the  iron  cornice 
for  a  few  feet  and  then  seemingly  disappeared,  no  trace 
of  it  having  been  found  any  place  in  the  immediate  vi- 
cinity of  the  cupola.  However,  at  the  moment  the  bolt 
struck,  the  fuses  for  the  incandescent-lamp  circuits 
on  every  floor  were  blown  out,  leaving  the  fuse  in 
the  basement  alone  intact  and  the  lamps  lighted. 
At  the  same  time  two  of  the  wires  in  the  lighting 


Electric  Lighting  in  India. 

A  Calcutta  newspaper  says  that  there  is  a  dearth 
of  electric-lighting  and  power  plants  in  India. 
Though  Lahore  is  about  to  build  an  electric  plant,  it 
is  one  of  a  very  few.  The  following  list  will  show 
the  many  large  cities  that  are  without  electric  plants: 
Madras  (452,000),  Delhi  (115,000),  Lucknow  (150,- 
Goo).  Allahabad  (100,000),  Agra  (200,000),  Cawn- 
pore  (120,000),  and  Benares  (225,000).  Madras  has 
a  power  house  for  street  railways,  but  not  .for  light- 
ing, and  Bombay,  with  a  population  of  750,000,  has 
no  electric-light  plant,  and  its  street  railway  is  op- 
erated by  animal  power. 
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of  this  journal  as  an  advertising  medium  In  Its  special  field- 
AdveriUing  rates  are  moderate,  and  will  be  furnished  on 
applicatioa. 
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A  riilhcr  curious  arraugcuicut  is  that  in  the  La- 
combe central  station  at  Denver,  described  in  this 
issue,  where  there  are  two  engine  and  dynamo  rooms, 
one  cxchisivcly  devoted  to  street  arc-lighting  plant 
and  the  other  for  machinery  for  furnishing  light 
and  power  to  commercial  users.  But  the  plant  is 
an  outgrowth  of  local  conditions  and  is  interesting 
as  an  example  of  recent  practice  in  the  Rocky  Moun- 
tain region.  We  note  with  regret,  however,  that 
there  is  a  prospect  of  a  disastrous  rate  war  in  Den- 
ver and  trust  that  the  brethren,  while  giving  cus- 
tomers good  service  at  moderate  rates,  may  yet  find 
means  of  dwelling  together  in  friendship  and  with 
mutual  respect. 


The  growing  tendency  of  municipalities  and  state 
legislatures  to  authorize  or  compel  the  placing  of 
electrical  wires  and  cables  underground  is  one  that  is 
worthy  of  attention.  The  progress  in  the  knowledge 
of  methods  of  safely  handling  heavy  currents  of 
electricity  now  enables  the  placing  of  wires  under- 
groimd  which  a  few  years  ago  could  not  have  been 
buried  with  safety  or  economy.  In  Chicago  the  re- 
cent development  of  a  combination  conduit  by  the 
Department  of  Electricity  and  its  adoption  on  cer- 
tain streets  by  the  city,  one  of  the  traction  com- 
panies, a  telephone  company  and  a  telegraph  com- 
pany are  steps  in  advance  in  the  interests  of  economy, 
safety  and  public  improvement.  A  combination  con- 
duit, to  be  used  by  several  different  electrical  com- 
panies, embracing  telephone,  telegraph  and  com- 
paratively high-tension  wires,  will  certainly  result 
in  the  improvement  of  the  appearance  of  the  streets, 
will  facilitate  the  placing  of  new  cables  and  will 
tend  to  make  the  operation  of  all  the  companies  more 
economical. 


From  the  report  of  the  formal  opening  ceremony 
of  the  Glasgow  electric-railway  system  last  month  we 
note  that  superlatives  are  not  unknown  on  the  other 
side  of  the  water.  Toasts  and  the  presentation  of 
silver  bowls — not  "flowing  bowls"  but  flower  bowls — 
were  in  order,  and  one  gentleman  congratulated  the 
corporation  on  its  magnificent  power  house,  "un- 
equaled  on  earth."  Another,  Mr.  H.  F.  Parshall, 
the  consulting  engineer,  and  an  American,  who 
should  therefore  be  accurate  and  capable,  said 
that  the  corporation  of  Glasgow  would  shortly 
be  in  possession  of  the  finest  power  station  in 
the  world ;  there  was  nothing  to  equal  it  in  the 
United"  States.  He  had  adopted  the  polyphase  sys- 
tem, of  which  the  advantages  had  been  demonstrated 
elsewhere,  with  a  view  to  providing  an  up-to-date 
installation  on  a  universal  system  which  could  be 
applied  to  lighting,  traction,  or  any  other  purpose 
equally  well.  It  is  evident  that  Glasgow  has  a  very 
fine  plant,  for  the  designers  and  contractors  them- 
selves do  say  it.    America  must  look  to  its  laurels. 
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It  is  pointed  out  that  the  electrodes  become  convex, 
so  that  probably  the  greatest  illumination  would  be 
horizontal,  and  no  tests  of  the  spherical  candlepower 
are  given.  Dr.  Nernst  attaches  considerable  im- 
portance to  this  point,  which  he  considers  militates 
against  the  practical  employment  of  Dr.  Raseh's 
electrolytic  arc,  and  makes  its  efficiency  no  longer 
phenomenal.  He  further  remarks  that  no  figures 
are  given  in  Dr.  Raseh's  article  for  rate  of  con- 
sumption of  the  electrodes.  His  own  experiments 
with  electrodes  of  a  material  similar  to  that  em- 
ployed in  his  incandescent  lamp  showed  that  the 
negative,  and  not  the  positive,  electrode  burns  away 
the  quicker  (a  phenomenon  which  he  thinks  may 
have  an  important  bearing  on  the  theory  of  the  arc) 
and  that  the  quick  consumption  would  prevent  the 
construction  of  a  practical  lamp  on  these  lines.  Alas, 
it  was  ever  thus!  But  perhaps  Dr.  Rasch  could 
indicate  some  improvements  in  the  Nernst  lamp, 
and  thus  both   might  be  benefited. 


Recent  experiments  carried  on  by  Dr.  Harry  E. 
Small  of  Sterling,  111.,  are  likely  to  extend  the  ap- 
plication of  Roentgen  rays  for  the  purpose  of  de- 
tecting false  jewels.  Dr.  Small  has  been  carrying! 
on  his  experiments  for  some  time,  and  without  ex-i 
ception  has  been  able  to  detect  every  manufactured! 
or  false  jewel  he  has  tested.  In  his  most  recent  ex- 
periments he  has  used  an  extra-rapid  photographic! 
plate,  which  was  encased  in  an  orange  envelope! 
and  three  folds  of  heavy  black  paper.  The  raysj 
were  produced  by  a  14-inch-spark  static  machine. 
.After  a  three  minutes'  exposure  a  clean,  sharp  skia- 
graph resulted.  Every  kind  of  jewel  that  could  be! 
obtained  was  tested,  and  in  every  case  the  image  of! 
the  genuine  jewel  was  faint  and  could  hardly  be 
seen,  while  the  manufactured  or  false  jewel  was  morel 
opaque  to  the  rays  and  left  a  black  and  well-de-l 
fined  image.  Some  of  the  tests  were  made  with  the] 
finest  imitation  jewels  that  could  be  secured,  andj 
many  of  them  had  been  previously  pronounced! 
genuine  by  experts.  The  evident  accuracy  and 
thoroughness  of  Dr.  Small's  tests  seem  to  justify  thel 
announcement  that  a  successful  and  reliable  method 
has  been  found  for  detecting  false  jewels. 


The  Rasch  arc  lamp,  with  refractory  electrodes, 
briefly  described  elsewhere,  has  interesting  possibili- 
ties. But  it  also  has  drawbacks,  and  some  of  them 
are  indicated  by  Dr.  Nernst.  whose  incandescent  lamp 
is  similar  in  the  principle  of  employing  refractory 
oxides  as  the  light-giving  medium.  Trust  one  in- 
ventor to  detect  flaws  in  the  other  fellow's  scheme! 


No  one  who  follows  the  subject  of  electrical  de- 
velopment can  fail  to  be  impressed  with  the  extraor- 
dinary activity  in  electric-railway  construction  at  the 
present  time.  From  all  parts  of  the  counlry  comes 
news  of  new  electric  lines  projected  .ind  building, 
and  the  movement  is  particularly  marked  in  the 
states  of  Ohio,  Indiana  and  Michigan,  as  the  news 
cohmins  of  the  Western  Electrician  attest.  Many 
of  the  roads  under  discussion  or  construction  are 
interurban  lines  from  30  to  300  miles  in  length,  and 
the  constant  tendency  is  toward  longer  routes  and 
more  ambitious  projects,  such  as  lines  to  connect 
Chicago  and  Milwaukee,  Chicago  and  Detroit,  De- 
troit and  Buffalo,  Cleveland  and  Pittsburg.  Wash- 
ington and  Baltimore,  and  New  York  and  Phila- 
delphia. In  the  case  of  nearly  all  the  long  lines 
now  proposed  or  under  way  portions  of  the  distance 
are  covered  by  existing  roads,  and  the  task  of  the 
promoters  is  to  secure  control  of  the  existing  prop- 
erties and  supply  the  missing  links.  Freight  and 
mail  matter  are  now  carried  on  many  of  the  elec- 
tric railways,  and  on  some  of  the  longer  ones  pro- 
jected it  is  proposed  to  run  sleeping  cars  and  main- 
tain a  schedule  of  passenger  service  equal  to  that 
on  the  well-established  steam  lines. 

It  is  evident  that  the  "trolley,"  to  employ  a  pop- 
ular term  in  passing  through  a  stage  of  development 
similar  to  that  witnessed  when  the  shorter  lines  of 
steam  railroads  were  building  in  this  country  50 
years  ago.  But  it  is  not  so  easy  to  foresee  the  end 
of  the  cycle.  Will  the  steam  locomotive  be  replaced 
by  the  electric  motor  on  the  long  trunk  lines?  Per- 
haps not.  but  the  electric  railway  is  forming  a  veri- 
table network  over  the  country,  and  the  well-tried 
locomotive  may  be  forced  to  yield  to  its  rival,  formid- 
able in  a  superior  economy.  This  is  not  the  view 
'of  electrical  men  alone.  Indeed,  well  informed  elec- 
,  j^trical  engineers  take  a  common-sense,  work-a-day 
view  of  the  possibilities  of  the  electrical  transmission 
|(Jof  power,  and  are  not  the  ones  who  prate  about  the 
•"marvels  of  electricity,"  some  popular  opinion  to 
tlie  contrary  notwithstandmg.  But  the  steam-rail- 
road men  themselves  are  keenly  alive  to  the  situa- 
tion and  are  watching  the  development  of  the  electric 
railway  carefully.  A  leading  steam-railroad  journal 
is  no  doubt  representative  in  stating  the  state  of 
iffairs  thus  : 

In  the  first  two  stages  the  trolley  has  become  the 
feeder  and  in  a  measure  the  local  rival  of  the  steam 
ailroad.  But  in  its  more  atnbilious  scope  as  a  trunk 
ine  it  promises  to  raise  an  issue  with  the  steam 
roads  of  much  larger  importance.  Heretofore  for 
long-distance  travel  the  steam  roads  have  had  the 
Ivantage  of  speed.  So  long  as  trolleys  run  along 
I  he  highways  and  make  stops  at  every  corner  this 
Jiandicap  must  continue.  But  many  of  the  electric 
trunk  lines  are  planning  to  run  over  private  rights- 
of-way  and,  on  express  service,  to  make  stops  only 
at  infrequent  points.  Add  to  this  the  tendency  to 
[extend  the  service  to  light  freieht  and  express  busi- 
ness, and  the  electric  road  will  prove  a  dangerous 
L||rival  to  steam.  How  dangerous,  is  a  prolslem  to  be 
"Idctermined,  since  the  trolleys  as  yet  are  but  at  the 
beginning  of  tliis  third  stage  of  their  development. 
The  public  is  becoming  familiar  with  electric  lines 
40  and  50  miles  long.  If  some  plans  now  under 
ivav  become  realized,  it  will  not  be  long  before  there 
^vill  be  systems  in  operation  whose  cars  run  in  con- 
tinuous lines  of  200  or  even  500  miles. 

The  issue  is  certainly  "of  much  larger  importance" 
than  formerly;  the  electric  road  is  "a  dangerous 
rival"  to  steam.  The  electric  railway  is  serving  the 
people  well  and  cheaply.  Its  extension  is  marvelous. 
Who  shall  say  where  its  victories  will  end? 
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The  Transformer  Situation. 

Mucli  interest  attaches  to  the  decision  of  Judge 
Coxe  of  the  United  States  Circuit  Court  of  the 
Norlhern  District  of  New  York  in  the  case  of  the 
Westinghouse  Electric  and  Manufacturing  company 
against  the  Saranac  Lake  Electric  Light  company,  an 
equity  suit  charging  the  defendant  with  infringe- 
ment of  two  patents  owned  by  the  complainant. 
The  first  of  these  is  reissued  letters  patent,  No. 
11,031,  granted  September  24,  1S89,  to  Rankin  Ken- 
nedy of  Glasgow.  Scotland,  for  an  improvement  in 
tlie  method  of  distributing  and  regulating  alternat- 
ing electric  currents  by  secondary  generators.  The 
second  patent  is  No.  469,809,  granted  March  i, 
1S92,  to  William  Stanley  of  Great  Barrington,  Mass., 
for  an  improvement  in  systems  of  electric  distribu- 
tion. The  judge  decides  the  case  in  favor  of  the 
complainant,  sustaining  the  Stanley  patent,  but  hold- 
ing as  10  the  Kennedy  patent  that  the  inventor,  by 
a  letter  published  in  1SS6,  abandoned  his  invention 
to  the  public. 

Among  other  things,  Judge  Coxe  speaks  as  fol- 
lows of  the   Stanley  patent: 

"Stanley's  contribution  to  the  art  of  electric  light- 
ing is  an  improvement  upon  the  method  described 
in  the  Kennedy  patent.  It  still  remained  to  discover 
a  way  to  prevent  the  varying  candlcpower  of  the 
lamps  on  a  given  transformer  when  a  part  of  the 
lamps  were  turned  off  or  on.  If,  for  instance,  there 
were  20  lamps  on  the  transformer,  and  all  were 
burning,  the  turning  off  of  10  would  change  the 
candlepower  of  the  remaining  10,  increasing  the 
luminosity.  If  they  were  turned  on  again  the  can- 
dlepower  of  all   would  go  down. 

"  riie  difficulty  was  a  serious  one  and  electricians 
generally  were  searching  for  a  solution,  but  always 
along  the  same  lines.  Stanley  found  a  solution  by 
doing  what  no  one  had  ever  thought  of  doing  be- 
fore. He  discovered  that  he  could  remedy  existing 
faults  b}-  regulating  the  length  of  the  wire  on  the 
prunary  coil  of  the  transformer.  The  patent  tells 
those  skilled  in  the  art  how  to  accomplish  this  re- 
sult. To  the  uninitiated  Stanly's  rule  seems  indefi- 
nite and  obscure,  but  electricians  have  no  difficulty 
in  understanding  it.  He  determines  the  correct 
length  of  the  primary  coil  by  winding  on  wire  after 
the  transformer,  in  circuit,  is  connected  with  a  dy- 
namo, until  the  loss  of  voltage  represented  by  the 
formula  C'R  equals  the  predetermined  loss  of  en- 
ergy to  be  suffered  in  the  system.  The  length  of 
the  wire  is  varied  until  the  desired  results  are  at- 
tained. 

"What  Stanley  did  was  an  exceedingly  valuable 
addition  to  the  art.  He  remedied  a  serious  defect; 
he  secured,  without  unnecessary  waste  of  current, 
constancy  of  secondary  pressure  as  lamps  were 
turned  on  or  off;  he  struck  out  into  a  new  path 
and  brought  back  the  prize,  which,  if  he  had  con- 
tinued upon  the  old  paths,  he  never  would  have 
found.  Such  a  discovery  cannot  be  attributed  to 
the  'skill  of  the  calling.' " 


The  patent  to  Rankin  Kennedy,  while  in  appear- 
ance specific,  is  in  effect  a  patent  covering  the  mode 
of  operation  of  transformers  connected  in  multiple 
r.rc.     The  claim  is  as  follows : 

The  method  of  distributing  and  regulating  alternating 
electric  currents  by  secondary  generators,  which  con- 
sists in  producing  in  two  or  more  derived  circuits  con- 
stituting the  primaries  of  two  or  more  secondary  gen- 
erators a  counter-electromotive  force,  which,  when  any 
secondary  is  open,  is  practically  equii:  to  the  applied 
electromotive  force  in  its  primary,  and  i  n  controlling 
said  electromotive  force  by  the  current  flowing  in  the 
corresponding  secondary  when  the  secondary  is  closed 
in  snch  manner  that  the  current  in  the  ijrimary  shall 
vary  with  and  be  approximately  inversely  proportional 
to  the  resistance  in  the  secondary,  substantially  as  de- 
scribed. 

It  will  be  observed  that  the  claim  sets  forth  the 
necessary  law  of  the  operation  of  transformers  as 
used  in  alternating-current  circuits,  and  would  be 
no  broader  if  it  read,  in  effect :  "A  method  of 
distributing  alternating  electric  currents  which  con- 
sists in  connecting  the  primaries  of  the  transformers 
in  multiple  arc  with  a  source  of  alternating  cur- 
rent, inducing  current  in  the  secondaries  of  said 
transformers,  and  passing  the  secondary  current 
through  translating  devices." 

It  is  not  apparent  how  any  system  of  transformers 
connected  in  multiple  can  operate  commercially 
unless  there  is  a  counter-electromotive  force  pro- 
duced in  the  primary  when  the  secondary  is  open, 
which  is  practically  equal  to  the  applied  electro- 
motive force;  nor  is  it  apparent  how  the  electro- 
motive force  in  the  primary  transformer  is  to  vary 
otherwise  than  in  an  approximately  inverse  ratio  to 
the  resistance  in  the  secondary. 

The  Kennedy  patent  is  a  monument  to  the  late 
Franklin  L.  Pope,  who,  during  the  progress  of  the 
litigation  brought  by  the  Westinghouse  Electric 
and  Manufacturing  company  against  the  Sun  Elec- 
tric company  of  Woburn,  Mass.,  on  the  original 
Gaulard  and  Gibbs  patent,  discovered  a  few  lines  in 
a  London  electrical  paper  of  the  early  8o's,  which 
he  considered  sufficient  basis  for  a  broad  claim  upon 
transformers  connected  in  multiple  arc.  It  is  said 
that  Mr.  Pope  quickly  took  the  steamer  and  called 


on  Mr.  Kennedy  and  secured  from  him  his  rights 
to  an  American  patent,  got  Mr.  Kennedy  to  execute 
the  application,  and  brought  it  back  and  filed  it  in 
Washington  in  great  haste  to  precede  the  expiration 
of  the  two  years'  prior  public  use  of  the  invention 
in  this  country.  The  patent  now  has  over  five  years 
to  run,  and  if  sustained  by  the  Circuit  Court  of  Ap- 
peals, is  apparently  broad  enough  to  dominate  the 
entire  method  of  distributing  current  by  means  of 
transformers  connected  in  multiple  arc. 

The  patent  to  Stanley  was  issued  March  i,  1892. 
It  is  for  a  system  of  electrical  distribution,  which 
is  substantially  the  same  as  that  set  forth  in  the 
Kennedy  patent  above  referred  to.  This  patent 
brings  in  as  elements  the  features  which  are  essen- 
tial to  the  operation  of  transformers  connected  in 
multiple  arc.  This  will  be  seen  from  the  first  claim 
of  the  patent,  which  is  as  follows : 

in  a  system  of  electrical  distribution,  and  in  combina- 
tion, an  alternating-current  dynamo  and  converters  elec- 
trically connected  with  the  main-line  conductors  in 
multiple  arc  and  organized  to  transform  the  current  in 
the  main  conductors  into  currents  or  less  potential  and 
greater  auantity  in  the  secondaries,  each  converter 
made  with  a  primary  coil  containing  such  length  of 
wire  exposed  to  magneto-electric  induction  that  when 
operated  by  the  dynamo  with  which  it  is  to  be  used 
with  its  secondary  circuit  open  the  electrical  pressure 
and  counter -pressure  in  its  primary  circuit  shall  be 
equal  with  incandescent  lamps  or  other  translating  de- 
vices in  the  secondary  circuits,  substantially  as  and  for 
the  purpose  set  forth. 

The  patent  has  eight  years  yet  to  run,  and  if  broadly 
sustained  in  the  Court  of  Appeals,  it  would  appar- 
ently dominate  all  systems  of  alternating-current 
distribution  in  which  transformers  are  connected  in 
multiple  arc. 

There  is  much  interesting  history  connected  with 
the  Stanley  patent.  It  was  applied  for  about  two 
weeks  after  the  issue  of  a  patent,  No.  368,936,  to 
the  late  Marmaduke  M.  Slattery,  in  which  the 
claims,  or  some  of  them,  now  found  in  the  Stanley 
patent  were  included.  An  interference  in  the  Patent 
Office  resulted,  and  the  decision  of  priority  was 
awarded   in  favor   of   Stanley. 

In  the  decision  now  rendered  by  the  court  sus- 
taining the  validity  of  the  Stanley  patent,  there 
seems  to  be  a  discrepancy  between  the  views  now 
taken  of  the  invention  and  the  view  taken  during 
the  progress  of  the  interference.  On  this  point 
Charles  A.  Brown,  the  well-known  patent  lawyer 
of  Chicago,  says :  "Stanley  was  unable  to  prove  in 
the  interference  that  prior  to  the  date  of  Slattery's 
patent  he  had  ever  conceived  the  idea  of  making  the 
counter-electromotive  force  of  the  primary  winding 
of  a  transformer  equal  to  the  impressed  electro- 
motive force  by  a  primary  winding  of  length  suited 
to  the  dynamo  with  which  it  was  connected.  For 
several  months,  beginning  in  March,  1886,  Stanley 
operated  a  plant  at  Great  Barrington,  Mass.,  in 
which  a  number  of  transformers  were  used.  These 
transformers  had  magnetic  fields  exactly  alike,  and 
according  to  the  Stanley  patent  would  have  to  have 
the  same  length  of  active  wire  in  their  primaries, 
yet  the  active  wire  in  their  primaries  varied  from 
292  to  625  feet.  Although  Stanley  made  copious 
records  of  his  work,  and  had  prepared  an  application 
for  patent  on  his  transformer  system,  none  of  his 
records  show  that  he  had  in  mind  this  single  broad 
feature  of  the  length  of  the  primary  wire,  as  alone 
controlling  the  counter-electromotive  force,  which 
is  now  adjudged  to  be  the  one  essential  feature  upon 
which  the  patent  is  sustained. 

"It  does  not  appear  that  the  court  considered  the 
question  whether  the  use  of  the  system  at  Great 
Barrington  by  Stanley  constituted  a  public  use.  If 
the  transformers  there  tised  embodied  the  invention, 
as  was  claimed  in  the  interference,  then  the  question 
is,  whether  the  use  was  a  public  one.  It  was  more 
than  two  years  prior  to  the  date  of  the  application 
for  the  patent  by  Stanley,  and,  if  a  public  use,  would 
constitute  a  statutory  bar  to  the  Stanley  patent." 

It  may  be  stated  also  that  Walter  K.  Freeman 
has  been  in  interference  in  the  Patent  Office  over 
an  issue  which  is  broader  in  its  terms  than  the  claims 
of  either  the  Stanley  or  Kennedy  patents.  Walter 
K.  Freeman  was,  in  the  first  instance,  adjudged  to 
be  the  prior  inventor.  Whoever  secures  this  broad 
claim  ultimately  will  have  a  patent  which  will  run 
for  17  years  from  the  date  of  issue  and  absolutely 
cover  all  means  of  operating  alternating-current 
systems  of  distribution  in  which  transformers  are 
connected  in  multiple  arc. 


out  being  a  burden  upon  the  revenues^  but  will 
also  be  of  such  a  broad,  general  form  or  plan  as  to 
be  amendable  to  subdivision  and  reclassification  for 
the  especial  edification  of  the  staff  and  servants  as 
occasion  may  demand,  and  also  display  the  results 
sufficiently  to  meet  any  of  the  usual  governmental 
reports."  


Uniform  Accounting  Needed. 

In  an  address  on  "Municipal  Ownership"  at  the 
annual  meeting  of  the  Illinois  Association  of  Pub- 
lic Accountants  in  Chicago  on  April  9th,  John 
Alexander  Cooper  said:  "The  most  effective  remedy 
with  which  to  overcome  this  too  constant  element 
in  disturbance  of  corporate  profits  is  in  a  modern, 
uniform,  concise  and  economical  system  of  account- 
ing and  office  statistics,  that  will  not  only  serve 
with  the  utmost  promptness  every  reasonable  re- 
quirement of  the  management  ordinarily,  and  with- 


The   Development  of   the    Storage    Bat- 
tery. 

By   J.    K.    PUMPELLY. 

Not  until  the  middle  of  the  nineteenth  century 
were  the  nature  and  practical  use  of  the  storage  bat- 
tery made  generally  known.  Scientists  like  Faraday, 
Volta  and  others,  who  had  studied  its  behavior  years 
before,  used  the  name,  secondary  battery,  in  contra- 
distinction to  primary  battery,  or  the  voltaic  pile. 

It  was  only  by  following  up  a  thin  thread  of  the- 
ory, brought  out  by  experiments  in  other  lines  as 
far  back  as  1786,  by  Galvani  and  others,  that  the 
nature  of  the  secondary  battery  was  accidentally  dis- 
covered, and  a  theory  was  guessed  at.  Volta's  ob- 
servation and  experiments  on  the  line  of  his  voltaic 
pile  suggested  to  Ritter  the  idea  of  the  secondary 
battery.  Ritter  found  that  certain  metals,  oxidized 
by  the  action  of  an  outside  current  of  electricity  in 
the  presence  of  certain  acid  or  alkaline-salt  solutions. 
retained  their  charge  of  electricity  as  long  as  the 
chemical  change  produced  in  the  pile  remained  sta- 
tionary, and  that  this  chemical  change  could  be  con- 
verted into  electrical  energy  again  by  connecting  the 
positively  oxidized  metal  pole  with  the  negatively 
energized  metal  pole  through  an  outside  conducting 
medium. 

These  experiments  of  Ritter  were  taken  up  by 
Gaston  Plante  in  1859.  Plante,  however,  gives  to 
another  credit  for  the  first  practical  experiments 
with  oxidizable  metals  as  electrodes  in  a  secondary 
pile,  four  years  before  this,  or  about  1854. 

Plante  made  the  first  practicable  storage  battery, 
oxidizing  his  metal  electrodes  by  a  long  and  tedious 
process — continuing  for  months.  It  is  now  acknowl- 
edged that  R.  L.  JVletzgen,  in  1879,  first  did  away 
with  this  tedious  and  expensive  forming  process  of 
Plante  by  mechanically  applying  the  active  material 
— that  is,  the  oxides  of  the  metal — to  the  electrodes. 
This  important  discovery  was  not  generally  known 
until  Camille  Faure  obtained  his  patents  in  1881. 
In  this  country  Charles  Brush  was  evidently  work- 
ing on  these  same  lines,  and  the  United  States  courts 
have  since  decided  that,  to  a  certain  extent,  to  him 
belongs  the  priority  of  the  invention  of  "the  mechan- 
ical application  of  the  active  material,  or  material  to 
become  active,  to  a  conducting  support."  Brush 
made  several  other  claims  in  his  invention,  but  the 
above  contains  the  gist  of  his  claimed  invention  in 
this  country. 

Plante's  opinion,  founded  on  a  large  number  of 
experiments  on  many  metals,  was  that  lead  was 
the  only  metal  that  could  be  used,  commercially,  for 
the  making  of  storage  batteries,  on  account  of  the 
great  cost  of  other  metals,  which  might  be  even  more 
efficient  than  lead,  such  as  silver,  gold,  platinum,  etc. 
For  this  reason  nearly  all  following  workers  have 
exerted  their  inventive  ingenuity  in  working  out 
different  and  advantageous  designs  and  forms  of  the 
lead  support,  and  to-day,  at  the  beginning  of  the 
twentieth  century,  we  are  still  working  in  these  old 
ruts. 

Great  weight  in  proportion  to  the  work  done  has 
ever  been  a  drawback  to  a  method  of  the  conserva- 
tion and  apparent  storage  of  electrical  energy,  per- 
fectly ideal  in  itself.  Had  it  not  been  for  the  success 
of  the  trolley  and  the  third  rail,  in  the  economical 
propelling  of  passenger  cars,  the  storage  battery 
would  have  developed  into  a  vast  business. 

The  end  of  the  nineteenth  century  found  much  in- 
genuity and  a  large  investment  of  capital  devoted  to 
the  making  of  batteries  for  the  propelling  of  electric 
vehicles. 

Great  advance  has  been  made  in  lessening  the 
weight  of  lead  in  the  batteries  and  in  increasing  their 
efficiency.  The  twentieth  century  may  show  new 
discoveries  in  this  line;  the  easily  decomposed  and 
heavy  lead  may  give  place  to  other  metals  lighter 
and  fnore  enduring;  then  the  principle  established 
by  Ritter,  that  oxidizable  metals  can  be  made  to  con- 
serve electrical  energy  when  charged  from  an  outside 
source  of  electrical  energy,  may  reach  its  highest 
ideal. 

Even  now,  the  science  of  battery  making  has  ad- 
vanced so  far  that  So  pounds  of  lead  electrodes 
give  for  vehicle  work  one  horsepower-hour  of  en- 
ergy and  an  efficiency  of  87^;  per  cent,  of  the  ampere- 
hour  charge.  There  has  been  very  little  deviation 
from  Brush's  mechanical  form  of  plate.  What  will 
be  done  when  his  patents  expire,  only  those  who 
continue   the   work    on    this    line   can    tell. 

There  are  to-day  120  different  forms  of  storage 
batteries  patented  in  the  United  States.  The  num- 
ber of  inventors  in  this  country  and  Europe  reaches 
into  the  thousands.  But  the  problem  for  the  twen- 
tieth century  is  the  perfection  of  the  experiments 
for  the  production  of  electricity  direct  from  coal 
v/ithout  consuming  it  by  fire.  When  this  is  done  we 
shall    have   a    perfect    storage    battery. 


The  Suburban  Railroad  company,  Chicago,  Ill- 
began  on  May  ist  to  deliver  its  passengers  to  the 
Metropolitan  West  Side  Elevated  Railroad  company, 
transferring  its  business  from  the  Lake  Street  Ele- 
vated Railroad  company.  The  Metropolitan  will  thus 
sdd  2.000  fares  a  day  to  its  revenues. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Important  Contracts  Awarded  in  Detroit. 

Prepar.itions  now  under  way  in  Detroit  indicate 
that  the  new  People's  Telephone  company  of  that 
city,  under  the  energetic  management  of  Mr.  J.  B. 
Ware,  formerly  of  Grand  Rapids,  will  be  one  of  the 
most  important  of  the  Independent  companies. 
Contracts  have  been  let  for  switchboards  and  instru- 
ments at  a  price,  it  is  said,  of  $203,000.  But  this 
is  the  figure  stated  in  the  daily  papers  and  has  not 
been  ofBcially  confirmed.  It  is  certain,  however,  that 
the  Stromberg-Carlson  Telephone  Manufacturing 
company  of  Chicago  secured  these  contracts  and  that 
the  exchange  is  planned  to  be  one  of  the  very  largest 
in  the  United  States.  The  initial  switchboard  equip- 
ment calls  for  a  switchboard  to  have  a  capacity  for 
14.400  subscribers'  lines  of  the  multiple,  lamp-line- 
signal,  central-energy  type,  equipped  for  the  imme- 
diate operation  of  6,000  subscribers'  lines,  with  com- 
plete power,  battery  and  ringing  equipment  in  du- 
plicate, and  with  a  capacity  sufficient  for  the  com- 
plete operation  of  the  full  ultimate  capacity  of  the 
switchboard.  The  telephone  contract  is  for  6,000 
instruments.  It  is  said  that  the  Stromberg-Carlson 
bid  was  the  highest  received.  "We  placed  our  order 
just  in  time,"  said  Mr.  Ware,  "to  get  in  ahead  of 
Philadelphia  and  other  eastern  and  southern  cities 
where  new  telephone  companies  are  figuring  with 
the  Stromberg-Carlson  people.  In  fact,  we  hurried 
our  order  to  be  sure  of  having  our  work  done  first." 

The  installation  date  specified  in  the  contract  is 
February   i,    1902. 

The  People's  Telephone  company,  after  a  careful 
search  for  adequate  headquarters,  decided  that  it 
could  only  obtain  what  it  wished  by  buying  a  site 
and  erecting  an  exchange  building,  and  accordingly 
purchased  a  lot  80  by  90  feet,  located  on  the  south- 
west corner  of  Park  and  Elizabeth  streets.  This 
company's  engineers  have  figured  out  that  this  site 
is  within  200  feet  of  the  telephone  center  of  the  city. 
1  he  building  will  be  six  stories  in  height,  modern 
in  construction  and  especially  designed  for  use  as 
a  telephone  exchange.  This  building  is  favorably 
situated,  so  that  it  will  receive  light  from  the  north 
and  east  sides  and  afford  excellent  opportunities  of 
bringing  a  large  and  complex  conduit  system  into 
the  building  without  conflict  with  the  existing  con- 
duit systems  of  other  companies. 

The  underground  material  will  be  supplied  by  the 
Standard  Underground  Cable  company  of  Pittsburg. 
The  work  of  underground  construction  will  be  com- 
menced at  once. 

The  contracts  for  other  materials  have  not  yet 
been  awarded.  "But  these  can  be  obtained  in  the 
market  at  almost  any  time,"  says  Mr.  Ware;  "the 
chief  idea  has  been  to  get  contracts  placed  on  the 
work  that  requires  time."  It  has  fully  been  deter- 
mined that  only  copper  wire  shall  be  used,  making 
the  entire  Detroit  system  one  of  metallic  circuits. 

"We  recognize  that  business  demands  make  the 
question  of  service  the  vital  and  final  one  in  the 
telephone  field,  and  especially  is  this  true  in  De- 
troit, inasmuch  as  there  had  been  one  Independent 
telephone  exchange  here  which,  owing  to  various 
causes,  did  not  adequately  meet  the  requirements," 
said  Mr.  Ware,  "and  this  is  liie  one  point  we  have 
in  view  in  constructing  this  system.  The  People's 
Telephone  company's  Detroit  exchange  will  be  the 
model  exchange  in  the  United  States.  In  the  con- 
centration of  lines  in  one  big  exchange  building  we 
shall  be  able  to  save  time  for  our  subscribers  and 
largely  increase  the  efficiency  of  the  service.  We  do 
not  believe  at  all  in  the  branch-station  system. 
Everything  about  the  construction  will  be  permanent 
and  with  a  view  to  the  accommodation  in  the  not- 
distant  future  of  tile  entire  14,400  subscribers'  lines 
for   which    the   exchange    is   being  built." 


The  Coming  of  Mr.  Sabin. 

On  May  1st  the  board  of  directors  of  the  Central 
Union  Telephone  company  held  a  special  meeting 
and  elected  Mr.  John  I.  Sabin  president  of  the  com- 
pany and  also  appointed  him  chairman  of  the  board 
of  directors  and  member  of  the  executive  committee. 
Mr.  Sabin  is  to  enter  upon  his  new  duties  on  or 
about  May  loth.  Mr.  Jackson,  the  retiring  presi- 
dent of  the  Central  Union,  will  take  a  well-earned 
rest   for   two  or   three  months. 

It  is  expected  that  by  the  time  this  issue  of  the 
Western  Electrician  reaches  its  readers  Mr.  Sabin 
will  have  been  officially  chosen  as  president  of  the 
Chicago  Telephone  company. 

In  an  interview  in  San  Francisco  Mr.  Sabin  is 
thus  quoted:  "In  the  territory  east  of  the  Rockies, 
where  telephonic  communication  has  been  estab- 
lished, there  are  13,000,000  people  against  2,500,000 
people  on  this  coast.    Yet  on  this  coast  there  are 


five  times  as  many  telephones  in  use  as  in  the  whole 
of  the  eastern  section.  The  area  to  be  covered  in 
the  East  is  but  one-third  as  great  as  on  this  coast. 
The  people  there  are  more  compactly  settled.  With 
these  conditions  prevailing  in  the  eastern  states 
there  is  an  immense  field  for  development  and  prog- 
ress in  the  telephone  business." 


Control  of  the  Erie  Company. 

Boston,  May  4. — The  indications  all  point  to  a 
quiet  struggle  for  the  control  of  the  Erie  Telegraph 
and  Telephone  company.  Efforts  to  depress  the 
stock,  with  the  purpose  of  taking  up  large  blocks, 
have  met  persistent  opposition.  It  is  said  that  one 
interest  controls  about  30,000  shares.  The  Old  Col- 
ony Trust  company  and  its  friends  hold  about  10,000 
shares,  and  New  York  and  Philadelphia  interests, 
representing  the  Telephone,  Telegraph  and  Cable 
company  of  America,  control  21,000  shares,  whicli 
were  turned  over  to  the  Old  Colony  Trust  company 
in  January.  It  is  believed  that  it  would  not  be  diffi- 
cult for  two  of  these  interests  to  combine  and  secure 
the  property  before  the  maturing  of  the  outstanding 
notes  for  $7,500,000,  and  that  they  would  have  no 
difficulty  in  taking  up  these  notes.  It  is  rumored 
that  one  of  these  interests  recently  proposed  to  buy 
the  other's  stock  at  a  price  considerably  above  the 
present  market,  but  the  offer  was  declined,  with  the 
intimation  that  a  materially  higher  figure  would  be 
considered.  Good  authorities  hold  that  the  Old  Col- 
ony Trust  company  will  ultimately  control  the  prop- 
erty, and  that  after  the  company  secures  it,  the  price 
of  the  stock  will  be  advanced  to  a  level  commen- 
surate with  its  value  as  indicated  by  the  recent  ex- 
amination of  its  affairs. 

This  examination  was  made  by  Stone  &  Webster, 
who  report  that  about  40  per  cent,  of  the  company's 
subscribers  are  served  through  underground  cables 
which  contain  48  per  cent,  of  the  total  exchange 
wire  mileage.  The  average  amount  of  wire  mileage 
underground  in  the  Bell  systems  is  52  per  cent. 
Considering  that  the  Erie  company  operates  in  only 
six  of  the  52  United  States  cities  with  populations 
of  75,000  or  more,  the  proportion  of  underground 
wire  is  very  satisfactory.  The  Erie  companies  own 
and  occupy  51  buildings  and  14  parcels  of  land.  The 
buildings  are  generally  commodious  and  creditable. 
Practically  all  the  important  towns  in  the  territory 
served  by  the  company  are  connected  by  toll  lines, 
which  are  generally  in  good  condition.  B. 


New  England  Company's  Report. 

From  the  report  of  the  New  England  Telephone 
and  Telegraph  company  for  the  year  1900,  it  is 
learned  that  the  total  revenue  of  the  year  was 
$4>5i8,396,  an  increase  of  $572,041  over  1899.  The 
net  revenue  was  $896,752,  of  which  $838,635  was 
paid  in  dividends,  the  company  s  assets  amount  to 
$22,305,460.  The  net  gain  of  private-line  subscribers 
for  the  year  1900  was  659,  and  the  net  gain  of  ex- 
change subscribers  for  the  same  time  was  14,489. 
The  increase  of  exchange  stations  has  been  greater 
than  that  recorded  in  any  previous  year.  The  total 
number  of  subscribers'  stations  operated  under 
the  management  of  the  company  at  the  close  of  the 
year,  including  the  Southern  Massachusetts  Tele- 
phone company,  was  74,828,  against  58,691  at  the  end 
of  1899.  Of  the  $1,565,127.56  expended  for  new 
construction  in  1900,  $557,901.64  was  for  aerial  con- 
struction, $615,259.89  was  for  underground  conduit 
and  cables,  and  $391,966.03  was  for  equipment. 
Total  mileage  of  exchange  wire  on  December  31st 
was  118,610;  toll  wire,  47,875  miles;  toll  poll  lines, 
4,329  miles.  The  number  of  employes  is  2,568;  aver- 
age number  of  exchange  connections  daily  is  460,800 ; 
average  number  of  daily  exchange  calls  per  sub- 
scriber is  6^/4;  average  number  of  toll-line  connec- 
tions daily  is  21,937.  The  1901  expenditures  for 
maintenance  and  extension  are  estimated  at  $3,700.- 
000,  of  which  $1,950,000  is  for  construction.  No  less 
than  49  new  switchboards  were  installed  in  1900. 
most  of  them  replacing  others. 


Canadian    Bell    Company    Increases    Its 
Stock. 

The  committee  on  banking  and  commerce  of  the 
Caiiadian  Senate  has  reported  the  bill  increasing  the 
capital  slock  of  the  Bell  Telephone  company  from 
.$5,000,000  to  $10,000,000.  The  company  has  thus  wou 
out  against  all  opposition.  The  proposal  to  restrict 
the  rates  the  company  may  charge  to  such  rates  as 
were  in  existence  in  1892.  when  the  company  got  its 
original  increase  of  capital  stock,  and  the  proposal 
also  of  making  the  company  liable  for  any  over- 
charges since  that  time,  were  rejected.  The  company, 
however,  accepted  part  of  the  amendment  compelling 
it  to  furnish  telephones  upon  application  from  per- 
sons living  adjacent  to  the  telephone  system.  The 
company  was  ordered  to  produce  a  list  of  its  share- 
holders before  the  bill  was  further  proceeded  with. 


Telephone  News  from  the  Northwest. 

The  Wisconsin  Telephone  company  contemplates 
a  toll  line  from  Rhinelander  to  Tomahawk  and 
Merrill,  Wis. 

The  Twin  City  Telephone  company  has  com- 
pleted a  complete  switchboard  covering  the  new 
courthouse  in  Minneapolis.  There  are  23  instru- 
ments now  connected. 

The  Northwestern  Telephone  company  has  been 
granted  a  new  franchise  at  Vermillion,  S.  D.,  and 
will  make  numerous  improvements  at  once. 

The  Twin  City  Telephone  company  plans  to 
branch  out  in  the  residence  districts  of  St.  Paul 
extensively.  The  company  expects  to  increase  its 
connections  in  St.  Paul  from  1,200  to  3,000  before 
the  season  is  over.  A  sub-exchange  will  be  erected 
at   Hague  avenue  and   Dale  street. 

The  Crookston  Telephone  company  of  Crooks- 
ton,  Minn.,  has  ordered  a  new  400-drop  switch- 
board, and  will  make  a  number  of  improvements 
to  its  exchange. 

The  Citizens'  Telephone  company  of  Mankato. 
Minn.,  is  extending  a  line  to  Kasota,  Minn.,  and 
will   soon  build  to   Mapleton. 

The  Wisconsin  Telephone  company  is  rushing 
work  at  Merrill,  Wis.,  putting  in  a  local  exchange 
in  opposition  to  the  New  Merrill  Telephone  com- 
pany on  the  West  Side.  The  home  instruments 
will  be  thrown  out  on  that  side  in  favor  of  the 
Wisconsin.  An  exchange  of  120  instruments  will 
be  installed. 

The  city  of  St.  Paul  and  the  Northwestern  Tele- 
phone Exchange  company  have  reached  a  -stipula- 
tion in  the  matter  of  telephone  rentals  for  the 
period  between  January,  1S96,  and  January,  1901. 
The  city  is  to  pay  $3,561  for  the  service  during  that 
time,  and  in  the  future  is  to  have  25  free  tele- 
phones and  as  many  more  as  wanted  above  that 
number   at    half   the    regular    charge. 

The  Peoples'  Telephone  company  of  Chatfield. 
Minn.,  has  lately  added  a  number  of  new  features 
and  improvements.  The  company  started  in  Au- 
gust of  1897  with  26  connections,  and  now  has  160. 

The  Hutchinson  Telephone  company  of  Hutchin- 
son, Minn.,  has  just  installed  another  section  to 
its  switchboard.  It  has  175  connections  and  orders 
for  more. 

The  Jasper  County  Telephone  company  of  New- 
ton, Iowa,  has  been  incorporated,  with  a  capital 
stock  of  $60,000. 

The  Nebraska  Telephone  company  contemplates 
installing  a  local  exchange  for  Shelton,   Neb. 

The  Maxwell  and  Brady  Island  Telephone  com- 
pany will  build  a  line  from  Brady  Island  to  North 
Platte,   Neb. 

James  E.  Bell  has  been  given  a  franchise  for  a 
local   exchange  in   Everett,   Wash. 

A.  B.  Cooling  of  Iowa  City,  Iowa,  is  working 
to  establish  an  Independent  telephone  system  at 
Fremont,  Neb.  It  is  proposed  to  form  a  stock  com- 
pany among  the  local  business  men. 

The  Monona  Telephone  company  has  been  in- 
corporated at  Monona,  Iowa,  with  $10,000. 

The  Rural  Telephone  company  has  been  formed 
at  Humboldt,  Neb.,  and  will  build  lines  in  Hum- 
boldt and  Spencer  townships. 

The  Pass  Creek  Telephone  company  has  been 
formed  to  build  lines  between  Bozeman,  Mont.,  and 
Pass  Creek. 

The  Lewistown  (Mont.)  Telephone  company  will 
rebuild  its  exchange  and  place  it  on  a  metallic 
basis,  and  make  other  improvements. 

The  Gladbrook  Telephone  company  has  been 
formed  at  Gladbrook,  Iowa,  with  $10,000  capital 
stock. 

The  mutual  telephone  companies  centering  in 
New  Providence,  Iowa,  are  having  a  merry  war 
between  themselves.  Some  of  the  companies  seek 
to  forbid,  by  their  by-laws,  connection  with  a  toll 
line,  or  with  any  line  that  does  connect  with  a 
toll  line.  Some  of  the  lines  enter  a  mutual  switch- 
board at  New  Providence,  and  others  are  in  the 
union  switchboard  at  Union.  These  companies  are 
trying  to  connect  by  a  commercial  line.  The  radi- 
cals are  receiving  messages  and  paying  a  messen- 
ger to  transfer  them  from  one  board  to  another. 
R. 

Ohio  Telephone  Notes. 

At  a  special  meeting  of  county  auditors  held 
in  Columbus  last  week,  the  matter  of  taxation  on 
telephone  boxes  of  the  Bell  Telephone  company, 
leased  to  other  corporations,  came  up  for  discussion, 
and  it  was  finally  decided  to  make  the  minimum 
late  $10  a  year.  Above  that  the  valuation  may  be 
fi.xed  according  to  the  earning  capacity.  The  senti- 
ment was  strongly  e-xpressed  that  taxes  on  all  incor- 
porations should  be  increased  in  proportion  to  the 
increase  that  has  been  made  on  real  estate,  and  some 
action  in  this  direction  will  likely  be  taken  at  the 
annual  meeting  in  the  fall.  This  will  include  tele- 
phone, electric-railway  and  steam-railway  companies. 

Bayard  L.  Kilgour  has  been  appointed  supervising 
engineer  of  construction  and  supervisor  of  contracts 
of  the  City  and  Suburban  Telegraph  association  of 
Cincinnati.  For  10  years  he  had  been  the  electrical 
engineer  of  the  Cincinnati  Street  Railway  company. 

Lightning  last  week  damaged  the  telephone  ex- 
change at  Grove  City,  south  of  Columbus.  It 
played  some  queer  pranks  on  the  wires,  and  citizens 
declare  that  great  balls  of  bright-blue  fire  passed  over 
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them.  The  storm  was  a  local  one,  but  was  very 
heavy  at  that  particular  point. 

The  Home  Telephone  company  of  Jackson  will 
soon  commence  the  construction  of  a  line  toward 
Waverley,  Pike  County,  and  will  connect  with  the 
United  States  Telephone  company  at  Beavertown, 
Ohio. 

A  temporary  restraining  order  has  been  granted 
against  the  assignee  of  the  Farmers'  Co-operative 
Telephone  company  of  Mansfield,  to  prevent  him 
from  disposing  of  the  property.  O.  M.  C. 


Indiana    Co-operative    Telephone    Plan. 

Indianapolis,  May  6.- — The  value  of  the  co-oper- 
ative plan  of  erecting  and  operating  telephone  plants 
seems  to  be  proved  by  the  rapid  spread  of  the  tele- 
phones throughout  the  state.  The  latest  venture  is 
that  of  the  Bowers  Station  Co-operative  Telephone 
compan3\  All  persons  concerned  in  the  company 
say  the  plan  is  a  success.  The  plan  of  the  company 
is  for  all  who  have  a  permanent  use  of  the  telephones 
to  help  bear  the  expense  of  putting  in  the  switch- 
board, and  the  farmers  buy  the  instruments  and  pay 
for  tlie  wire  that  gives  them  switchboard  connection. 
Where  two  or  more  people  use  the  same  wire,  the 
expense  is  divided  among  them.  In  addition  to  this, 
each  subscriber  pays  $3  for  the  privilege  of  joining 
the  company.  A  monthly  fee  of  25  cents  is  also 
charged.  All  members  of  the  company  have  the 
free  use  of  any  connections  with  the  exchange,  while 
non-subscribers  pay  toll.  Those  in  the  company  say 
they  are  getting  satisfactory  service  at  little  expense. 
The  company  is  not  organized  for  profit,  the  25  cents 
a  month  being  used  to  keep  up  repairs  and  the  ex- 
pense of  the  exchange.  Over  40  towns  arc  now 
represented  in  the  company  and  over  6,000  telephones 
are  connected.  Among  the  towns  connected  with 
this  co-operative  system  are  North  Salem,  Clarks- 
hill,  Crawfordsville,  Darlington,  Colfax,  Roachdale 
and  others.  Last  week  arrangements  were  made 
with  the  owner  of  the  Kirklin  exchange  to  give 
free  connection  to  the  members  of  the  Co-operative 
company.  The  company  will  in  time  have  connec- 
tion with  Indianapolis  and  will  probably  spread  its 
operations  over  a  large  portion  of  western  Indiana. 

F. 


TELEPHONE  MEN. 


George  B.  McFarland,  superintendent  of  the  Iowa 
Telephone  company,  was  in  Chicago  for  a  few  days 
last   week. 

George  A.  Scoville  of  the  telephone-engineering 
department  of  the  Western  Electric  company,  Chi- 
cago, will  leave  for  California  in  a  few  days. 

C.  L.  Boyce,  general  superintendent  of  the  equip- 
ment department  of  the  Erie  Telegraph  and  Tele- 
phone company  at  Detroit,  Mich.,  made  a  business 
trip  to  Chicago  last  week. 

W.  E.  Doolittle,  secretary  and  general  manager 
of  the  Sterling  Electric  company,  Lafayette,  Ind., 
was  in  Chicago  this  week.  Mr.  Doolittle  states 
that  business  was  never  better  with  his  company. 

E.  E.  Lentz,  who  has  been  with  the  Citizens'  Tele- 
phone company  of  Columbus,  Ohio,  for  two  years, 
has  accepted  a  position  with  the  People's  Telephone 
company  of  Detroit,  to  take  full  charge  of  its  books. 
Mr.  Lentz  has  made  himself  thoroughly  conversant 
with  the  telephone  business,  and  is  therefore  a  valua- 
ble member  of  the  staff  of  any  company.  Everett 
Marshall  will  take  his  place  in  the  Columbus  office. 

The  funeral  services  over  the  body  of  I.  H.  Farn- 
ham,  chief  electrician  of  the  New  England  Telephone 
and  Telegraph  company,  who  was  shot  by  George 
H.  Brainerd,  were  conducted  by  the  Wellesley 
(Mass.)  lodge  of  Odd  Fellows.  The  attendance 
numbered  nearly  1,000  persons,  including  representa- 
tives of  the  New  England  and  American  Bell  tele- 
phone companies'  officers  and  employes  and  the 
Electric  Potential  association.  W.  J.  Denver,  as- 
sistant general  manager  of  the  New  England  Tele- 
phone company,   was   a  pallbearer. 


GENERAL  TELEPHONE  NEWS. 

The  New  England  Telephone  and  Telegraph  com- 
pany will  disburse  $206,291  in  the  payment  of  its 
dividend  this   month. 

A  complete  report  estimates  that  the  Erie  tele- 
phone plant  can  be  reproduced  for  $26,300,000,  ex- 
clusive  of  the   right-of-way  and  franchise. 

The  Winnebago  County  Telephone  company  is 
about  to  ask  the  Rockford  (111.)  City  Council  for  a 
franchise.  The  company  has  met  with  flattering 
success   in   its  canvass   for   subscribers. 

The  Telephone  Auxiliaries  company,  Chicago, 
has  been  incorporated,  with  an  authorized  capital 
stock  of  $10,000.  H.  P.  Young,  Nathan  S.  Smyser 
and  E.  J.  Wilber  are  the  incorporators. 

The  Central  Union  Telephone  company  is  making 
a  number  of  improvements  at  Rockford,  111.  It  re- 
cently completed  a  farmers'  line  north  of  the  city 
that  extends  foin"  or  five  miles  into  the  country. 


Duty  of   Telephone   Companies   to  Pro- 
tect Patrons  Against  Lightning. 

The  case  of  Griffith,  administrator,  against  the 
New  England  Telephone  and  Telegraph  company 
\\-3lS  brought  to  recover  for  the  death  of  a  physician. 
The  evidence  tended  to  show  that  the  physician  was 
kiUed  by  lightning  while  sitting  in  the  library  in  his 
house,  intently  reading,  under  a  telephone  instru- 
ment owned  by  the  defendant  company.  The  light- 
ning, it  was  contended,  entered  the  house  over  the 
telephone  wire,  and  it  was  further  asserted  that  the 
company  was  negligent  in  that  it  did  not  provide 
and  maintain  any  appliance  to  conduct  the  lightning 
to  the  ground,  or  out  of  the  house,  without  injury 
to  the  inmates  therein,  by  reason  of  which  neglect 
the  physician  came  to  his  death. 

On  the  trial  of  the  case  the  evidence  tended  to 
show  that  the  lightumg  struck  one  of  the  company's 
telephone  poles  about  a  quarter  of  a  mile  from  the 
house;  that  it  diffused  and  went  to  earth  by  several 
different  routes,  and  that  only  a  small  part  of  that 
force  went  to  the  physician's  house.  If  the  jury 
found  that  such  were  the  facts,  the  Supreme  Court 
of  Vermont  holds  that  it  was  not  called  upon  to  find 
whether  any  human  agency  can  control  the  course 
of  a  bolt  of  lightning  in  its  passage  from  the  clouds 
to  the  earth,  but  were  only  required  to  find  whether 
the  course  of  such  part  of  a  bolt  of  the  lightning 
as  the  evidence  tended  to  show  went  to  this  house 
could  be  controlled  when  upon  a  telephone  wire. 
In  other  words,  it  says  that  the  question  in  this 
case  was  whether  the  particular  force  which  the 
evidence  tended  to  show  passed  over  the  telephone 
line  and  killed  the  physician  could,  by  proper  ground 
connections,  and  by  the  use  of  known  and  approved 
appliances,  have  been  controlled  or  diverted  so  as 
to  have  prevented  the  injury  therefrom.  The  court 
also  holds  that,  in  the  absence  of  any  other  strokes 
of  lightning  at  that  time  in  the  vicinity  than  the  one 
that  struck  the  pole  referred  to,  and  of  any  marks 
about  the  house  that  indicated  that  lightning  had 
entered  it  in  any  other  way,  the  jury  could  properly 
infer  from  the  facts  which  the  evidence  tended  to 
show  that  the  lightning  which  killed  the  physician 
came  to  and  entered  the  house  over  the  telephone 
wire.  That  is  to  say,  it  was  for  the  jury  to  find 
what  force  passed  over  the  telephone  line  to  the 
physician's  house,  and  there  killed  him,  and  to  find 
the  extent  of  that  force.  Then,  when  the  jury  had 
found  what  the  force  was  and  its  extent,  it  was  for 
it  to  say  whether  there  were  known  and  approved 
appliances  for  arresting,  diverting  and  controlling 
such  force  so  as  to  prevent  injury,  and  whether  the 
company  was  negligent  in  not  providing  such  ap- 
pliances, and  whether  the  physician  came  to  his 
death   by   reason    of    such   neglect. 

But  the  evidence  tended  to  show  that  no  device, 
as  a  safeguard  or  protection  against  electrical  dis- 
turbances, was  attached  to  or  connected  with  the 
telephone  instrument  in  the  house,  except  on  top. 
where  there  was  a  device,  consisting  of  two  metal 
plates,  which,  to  be  complete,  should  be  furnished 
with  a  wire  attached  to  one  of  the  plates  and  run- 
ning to  the  ground,  and  between  the  two  plates 
was  a  plug  intended  to  short-circuit  the  two  plates 
on  the  passage  of  a  heavy  current.  Owing  to  a 
defect  in  the  construction  of  the  instrument,  the 
plug  did  not  serve  the  purpose  for  which  it  was 
intended.  Besides,  the  evidence  tended  to  show 
that  just  before  the  physician  was  killed,  his  daugh- 
ter placed  this  plug  between  the  plates,  but  there 
was  no  ground  connection,  and  the  hole  under  the 
plate  was  too  small  to  receive  the  plug,  and,  by 
reason  of  these  defects,  it  did  not  serve  the  purpose 
for  which  it  was  intended.  Considering  all  the  cir- 
cumstances, which  the  evidence  tended  to  show  were 
such  as  to  warrant  a  finding  that  the  physician 
v/as  doing  as  a  prudent  man,  under  like  circum- 
stances, would  be  very  likely  to  do,  the  question  of 
whether  he  was  in  the  exercise  of  due  care  being 
for  the  jury,  the  court  affirmed  a  judgment  in  favor 
of  the  plaintiff. 


MANUFACTURERS    AND    DEALERS. 

The  plant  of  the  Standard  Telephone  and  Elec- 
tric company  in  Madison,  Wis.,  was  recently  dam- 
aged by  fire  to  the  extent  of  about  $11,000.  Friend::, 
of  the  company  will  be  pleased  to  know  that  the 
loss  was  fully  covered  by   insurance. 

The  Ericsson  Telephone  company  of  New  York 
is  in  receipt  of  a  letter  from  the  office  of  the  chief 
signal  officer  of  the  United  States  Army,  confirming 
an  order  for  200  bridging  telephones,  to  be  sent  to 
Manila,  and  stating  that  the  report  on  a  previous 
lot  of  Ericsson  instruments  shipped  to  Manila  in  the 
early  part  of  1900  has  been  favorable. 

The  D.  A.  Kusel  Telephone  and  Electric  Manu- 
facturing company  of  St.  Louis  is  about  to  occupy 
a  four-story  building  at  1109  Market  street.  This 
change  is  the  result  of  the  large  amount  of  orders 
on  hand,  it  being  impossible  for  the  company  in  its 
present  location  to  find  space  enough  to  carry  on 
its  work.  The  company  has  recently  finished  equip- 
ping the  school  board  building  at  St.  Louis  with  a 
complete  telephone  system  and  has  also  completed 
an  exchange  at  Watonza.  Okla.,  with  a  capacity  of 
200  subscribers. 


The  Carolina  and  Virginia  Telephone  company 
will  build  about  200  miles  of  copper-metallic  toll  lines 
to  connect  its  different  exchanges  to  those  of  the 
Henderson  Telephone  company  of  Henderson.  N    C. 


Alternating-current  Power  Work.' 
By  T.  p.  Gaylord. 

Modern  polyphase  alternating-current  apparatus 
has  made  possible  extensive  developments  in  electric- 
power  transmission  and  utilization  that  are  both  re- 
liable and  economical.  The  early  single-phase,  high- 
frequency  alternating  system  gave  little  promise  of 
success  in  power  work,  and  the  synchronous  motors 
were  not  generally  successful,  except  in  small  sizes, 
owing  to  difficulties  in  starting  and  properly  adjust- 
ing the  field  charge  under  changing  loads. 

Polyphase  generators,  according  to  the  nature  of 
the  revolving  element,  are  classed  as:  (i)  Revolv- 
ing-armature generators;  (2)  revolving-field  gener- 
ators; (.3)  inductor  type  generators.  The  last  type 
is  giving  way  to  the  other  two  on  account  of  its 
poor  inherent  regulation  under  trying  conditions  of 
power  loads,  trouble  from  stray  fields,  and  difficulty 
in  maintaining  good  insulation  and  in  making  repairs. 
The  performance  of  the  first  two  types  is  about  equal  ■ 
in  their  respective  fields.  Collecting  rings  arc  un- 
necessary with  a  stationary  armature,  and  are  only 
objectionable  in  generators  of  low  voltage  and  large 
current  capacity.  Better  insulation  can  be  main- 
tained on  stationary  armature  coils,  making  this  type 
suitable  for  high  voltages. 

Multiple  operation  of  polyphase  generators  is  very 
important  and  indispensable.  It  may  be  simply  se- 
cured with  the  generating  units  operated  to  advan- 
tage, if  they  are  designed  to  be  tied,  electrically,  to 
one  set  of  bus-bars.  The  generators  should  be  run  in 
synchronism,  have  uniform  angular  velocity  and  simi- 
lar electromotive-force  curves  or  wave  forms.  In 
steam-driven  plants  the  problem  is  one  for  the  engine 
builder,  especially  concerning  flywheel  capacity,  gov- 
ernors and  valve  motions.  Specifications  should  be 
furnished  and  adhered  to  in  the  speed  requirements 
and  the  permissible  variation  from  uniform  angular 
motion. 

Static  transformers  for  power  transmission  are 
made  in  two  types,  i.  e.,  the  oil-insulated  or  self- 
cooling,  and  the  air-blast  transformer.  With  the 
former  no  blower  or  auxiliary  apparatus  is  required. 
Some  objections  may  arise  against  storing  oil  in  the 
transformer,  in  which  case  the  air-blast  type  may  be 
used. 

Alternating  current  applied  to  motors  meets  the 
general  conditions  of  power  work,  but  special  cases 
arise,  as  in  street-railway  work,  where  the  present 
requirement  is  for  direct-current  supply.  It  must 
not  be  inferred  that  the  alternating-current  motor  is 
inferior  to  the  direct-current  motor,  but  the  condi- 
tions of  street-railway  work  make  the  series  motor, 
with  its  automatically  varying  field,  exceptionally 
fitted  for  that  service. 

Rotary  converters  are  used  where  direct  current 
is  required,  either  for  a  two-wire  or  a  three-wire 
system,  in  any  polyphase  distribution.  They  serve, 
however,  a  variety  of  useful  purposes,  delivering 
alternating  or  direct  current,  or  both,  if  driven  me- 
chanically, supplying  power  if  operated  as  a  direct- 
current  motor  or  a  synchronous  motor,  and  furnish- 
ing alternating  when  supplied  with  direct  current. 
The  rotary  is  usually  started  from  the  alternating 
side  and  brought  up  to  synchronous  speed  with  the 
generating  plant  by  a  small  induction  motor,  mounted 
on  its  shaft.  Rotaries  used  inverted  to  supply  alter- 
nating from  direct  current  should  be  excited  from 
a  small  generator,  mounted  on  the  shaft,  for  without 
this  direct-connected  exciter  the  rotary  would  have 
a  tendency  to  speed  up  abnormally  under  sudden 
overloads  or  short-circuits.  The  armature  of  the 
rotary  having  but  one  winding,  there  is  a  definite 
ratio  between  the  alternating  and  direct-current  ter- 
minal voltages,  which,  for  an  approximate  sine-wave 
form,  is  0.71  for  two-phase  and  0.61  for  three-phase 
machines.  Voltage  regulation  of  the  direct  current 
is  usually  effected  by  an  induction  potential  regu- 
lator  on   the  alternating  side. 

The  induction  motors  of  most  recent  type  meet 
the  widest  range  of  exacting  requirements  in  poly- 
phase power  transmission.  There  are  no  connections 
of  the  supply  circuit  to  moving  parts  and  no  adjust- 
ments to  make.  In  starting  it  is  usual  to  bring  the 
motor  up  to  speed  by  applying  one-half  or  two-thirds 
of  the  terminal  voltage  through  an  auto-converter, 
which,  by  a  double-throw  switch,  is  thrown  out  and 
the  motor  connected  directly  across  the  mains  when 
it  reaches  normal  speed. 

The  starting  torque  of  an  induction  motor  does  not 
differ  materially  from  that  of  a  direct-current  motor. 
In  common  motors  of  small  sizes,  2V2  times,  and  in 
the  larger  from  three  to  four  times,  full-load  torque 
is  obtained  at  starting.  For  workshops,  a  starting 
torque  is  rarely  required  exceeding  full-load  torque, 
and  is  frequently  much  less.  Ordinarily,  the  auto- 
starter  is  adjusted  for  the  minimum  voltage  necessary 
to  put  the  motor  in  motion,  resulting  in  least  current 
required  for  starting. 

Variable-speed  induction  motors  are  of  two  types, 
according  to  the  manner  of  accomplishing  the  desired 
result:  (i)  By  varying  the  voltage  applied  to  the 
primary  or  stationary  part ;  (2)  by  varying  the  resist- 
ance of  the  secondary  or  rotating  part.  Motors  of  the 
first  type  differ  from  those  for  constant  speed  in  hav- 
ing greater  secondary  resistance,  resulting  in  maxi- 
mum torque  at  zero  speed.  The  torque  of  all  speeds 
varies  approximately  as  the  square  of  the  voltage  ap- 
plied to  the  primary,  so  by  applying  proper  voltage 
any  desired  torque  from  zero  to  maximum  may  be  ob- 
tained. 

Variation    in    speed    of    induction    motors    of    the 

1.  Abstract  of  an  illustrated  lecture  delivered  April  30,  1901. 
before  the  Engineering  College  of  the  University  of  Illinois. 
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second  type  is  accomplished  by  their  having,  instead 
of  the  usual  "squirrel-cage"  winding  of  the  secondary, 
a  regular  winding  connected  up  for  three-phase  star 
connection  with  terminals  brought  out  to  collector 
rings.  From  these  rings  wires  are  run  to  a  con- 
troller with  resistances,  by  operation  of  which  the 
speed  may  be  varied  at  will.  The  lower  speeds  are 
obtained  when  a  large  part  of  the  resistance  is  cut 
in  on  the  secondary  circuit,  thus  dissipating  the  heat 
exterior  to  the  revolving  part.  This  type  of  variable- 
speed  induction  motor  is  adapted  to  hoisting  and 
similar  work  requiring  controlled-speed  changes,  and 
is  largely  used  m  mining  localities.  Wherever  it  is 
desired  to  obtain  only  two  or  three  changes  of  speed, 
to  run  continuously  at  those  speeds,  it  may  be  effected 
by  a  system  of  series  and  parallel  connections  of 
the  primary  windings,  thus  altering  the  number  of 
poles  according  to  the  given  speed  changes  desired. 
In  this  way  lower  speeds  are  obtained  at  better  effi- 
ciencies. 

All  of  the  machinery  described  is  equally  adapted 
to  two-phase  or  three-phase  working.  The  particular 
conditions  of  any  given  case  will  determine  which  is 
to  be  used.  The  question  of  frequency  is  important 
and  motors  are  designed  to  operate  in  frequencies 
from  3,000  to  7,200  alternations  per  minute,  the  lower 
frequency  being  somewhat  better  for  power  work. 
Arc  lighting  requires  higher  frequencies,  but  in- 
candescent lighting  is  successful  on  frequencies  as 
low  as  3,600.  The  main  advantage  in  selecting  low 
frequencies  for  power  work  is  that  low  speeds  may 
then  be  utilized,  and  the  efficiency  and  the  torque 
are  somewhat  increased. 

The  numerous  alternating-current  electric-power 
installations  recently  made  requiring  variable  speeds 
have  been  entirely  successful.  The  most  gratifying 
results  have  been  obtained  by  the  designers,  manu- 
facturers and  users  of  this  class  of  apparatus,  in- 
suring the  commercial  adoption  of  polyphase  alter- 
nating current  for  all  classes  of  power  work. 


laid  in  Archer  avenue,  extending  from  State  street 
to  the  Chicago  River,  a  distance  of  two  miles,  and 
the  same  number  will  be  laid  in  Forty-seventh  street, 
between  State  and  Halsted  streets.  Tlie  plan  of 
building  the  conduits  was  explained  and  illustrated 
in  the  Western  Electrician  of  March  j6th.  This 
move  on  the  part  of  the  Chicago  City  Railway  com- 
pany is  regarded  as  of  great  importance  by  the 
city's  Department  of  Electricity. 


Ideal  Automatic  Annunciator. 

The  Ideal  automatic  annunciator,  shown  in  the 
cut,  is  intended  fnr  use  in  private  dwellings,  offices, 
railroad  cars,  steamboats,  etc.  By  the  automatic  fea- 
ture, one  does  not  have  to  go  to  it  after  each  call 
lo  reset  it.  The  mechanism  is  so  arranged  that  when 
a  call  is  made,  onlv  that  call  is  indicated.     No  con- 


Motor  for  Fan  Driving. 

The  eight-pole  type  of  motor  lends  itself  particu- 
larly well  to  adoption  for  fan  driving.  Its  compara- 
tive lightness  and  its  compactness  make  it  a  com- 
paratively simple  matter  to  attach  it  to  the  side  of 
the  ordinary  fan.  The  B.  F.  Sturtevant  company  of 
Boston,  Mass.,  has  been  developing  the  electric  fan 
along  various  lines  during  the  last  few  years,  and  as 
an  outcome  has  produced  a  type  of  eight-pole  motor, 
illustrated  herevvuh,  which  may  be  either  attached 
directly  to  the  fan  side,  or,  as  shown,  supported 
upon  feet  and  used  as  an  independent  machine. 

The  field  ring,  which  also  constitutes  the  frame, 
is  of  wrought-iron  in  the  small,  of  cast-steel  in  the 
medium,  and  of  east-iron  in  the  large  size.  The 
field  cores  are  of  wrought-iron  and  the  pole  shoes  of 
cast-iron,  of  such  pecuhar  shape  and  size  as  to  ren- 
der these  machines  capable  of  meeting  extreme  varia- 
tions of  load  without  sparking  or  the  necessity  of 
adjustment.  The  field  coils  are  machine-wound,  thor- 
oughly insulated,  and  of  such  open  construction 
as  to  secure  the  maximum  radiation  and  ventilation. 
The  armature  core  is  built  up  of  laminated  slotted 
disks,  which  are  solidly  clamped  between  two  brass 
rings  having  corresponding  slots.  The  coils  are 
machine- wound,  of  uniform  size  and  shape,  and 
thoroughly  insulated,  the  armature  being  of  the  drum 
type. 

The  commutator  is  of  large  diameter,  the  segments 
being  of  fine  drop-forged  copper.  For  high  voltages 
or  small  outputs  at  low  speeds  two  sets  of  reaction 
carbon  brushes  are  usually  employed,  and  from  the 
character  of  the  design  require  no  adjustment.  Tri- 
pod bearing  yokes  are  provided,  as  shown,  except 
in  the  largest  machines,  which  arc  equipped  with  spe- 
cial bases  and  pedestal  bearings.  The  shaft  runs  in 
gun-metal  sleeves  and  is  lubricated  by  means  of  ring 
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fusion  can  arise  regarding  the  call,  as  the  last  call 
is  the  only  one  indicated,  as  No.  9  in  cnt.  If  No. 
7  is  called  ne.xt  the  indication  at  No.  9  disappears 
and  No.  7  will  be  indicated,  and  so  on. 

The  mechanism  is  fastened  securely  to  a  metal 
base,  rendering  it  durable.  There  are  but  two  mova- 
l-'e  ])arts,  which  aie  easily  understood.  There  is 
nothing  of  a  coniplicatefl  character  about  this  an- 
nunciator, and  it  is  said  that  when  once  properly 
installed  it  will  remain  in  perfect  order.  The  de- 
sign is  neat  ind  ornamental,  and  the  material  and 
workmanship  are  of  a  high  order.  These  annunci- 
arors  are  manufactured  and  sold  under  a  guarantee 
by  Ihc  Heath  Electric  company  of  Detroit.  Mich. 


MOTOR    FOR    FAN    DRIVING. 

oilers.  In  this  style  these  motors  are  built  in  powers 
ranging  from  three  to  37%  horsepower  at  normal 
speed.  In  larger  sizes  a  pedestal  base  is  provided, 
giving  the  motor  a  still  more  substantial  character. 
In  all  sizes  these  machines  are  Ijuilt  both  as  motors 
aiid  generators. 


Street-railway  Feeders  to  Co  Under- 
ground. 

The  Chicago  City  Railway  company  will  soon 
commence  to  lay  its  feed  wires  underground  on  all 
streets  where  permanent  paving  improvements  are 
being  made.  The  feed  wires  are  at  present,  in  most 
cases,  carried  in  cables  fastened  to  the  trolley  poles. 
It  is  understood  that  the  company  named  has  en- 
tered into  an  agreement  with  the  city,  the  Chicago 
Telephone  company  and  the  Western  Union  Tele- 
graph company  to  share  the  expense  of  building 
conduits,   and   as   a   beginning  six  conduits   will    be 


Trenton  Falls  Power  Plant. 

The  installation  of  the  power  machinery  at  the 
Trenton  Falls  (N.  Y.)  power  plant  has  been  com- 
pleted and  tested.  The  plant  is  to  supply  light  and 
power  in  Utica,  12V-:  miles  away.  It  is  the  plan  of 
I  he  company  to  develop  5,800  horsepower,  which 
capacity  may  be  doubled.  The  dam  is  60  feet  high, 
228  feet  long,  52  feet  wide  at  the  base  and  tapering 
to  eight  feet  at  the  top.  Each  of  the  four  turbines 
is  of  1,700-horsepower  capacity.  There  are  also  two 
Uirbincs  of  lOO-horsepower  capacity  each.  The 
large  turbines  operate  four  I, coo-kilowatt  alternators, 
the  current  from  which  is  three-phase,  at  2,200  volts. 
The  transmission  line  runs  from  the  plant  to  Utica 
I'ver  a  private  right-of-way,  and  the  poles  carry  three 
No.  2  wires,  forming  one  three-phase  circuit.  For 
transmission  purposes  the  current  is  raised  to  22,- 
000  volts. 


Carlisle  &  Finch  Navy  Searchlight. 

Tlic  illustration  shows  one  of  the  latest  type  of 
hand-controlled  projectors  furnished  by  the  Carlisle 
&  Finch  company  of  Cincinnati  for  some  of  the 
new  torpedo-boat  destroyers  and  cruisers  ol  the 
United  States  Navy.  An  i8-ineli  projector  is 
shown.  The  specifications  of  the  navy  require  a 
much  better  projector  than  is  necessary  for  ordi- 
nary commercial  use.  In  the  first  place,  no  iron 
or  steel  is  used  in  the  construction  unless  abso- 
lutely necessary,  such  as  in  magnet  cores,  etc., 
where  no  other  material  would  answer.  The  car- 
bon-feeding mechanism  must  be  capable  of  work- 
ing in  any  position  and  of  feeding  the  carbons  the 
entire  length  without  any  apparent  difference  in 
the  voltage  across  the  arc.  The  cylinder  or  the 
barrel  of  the  projector  must  be  capable  ol  rapid 
rotation  by  hand  or  gradual  rotation  by  means  of 
gearing.  A  vertical  elevation  of  70  degrees  above 
the  horizontal  and  30  degrees  below  the  horizontal 
is  required.  Added  to  these  requirements,  the  en- 
tire projector  must  be  constructed  in  the  best  possi- 
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ble  manner  and  must  be  absolutely  reliable  in  its 
every  part. 

The  projector  shown  is  required  to  pick  out  a 
white  object  10  feet  by  20  feet  at  a  distance  of  4,000 
yards.  Parabolic  mirrors  or  Mangin  mirrors  may 
be  used,  and  the  projector  is  so  constructed  that 
either  can  be  inserted  in  a  few  minutes.  In  case 
of  an  attack  by  torpedo  boats,  the  light  would  be 
used  at  close  range,  and  it  is  required  to  cover  as 
great  an  area  as  possible.  To  do  this,  a  special 
front  cover  is  supplied  which  is  fitted  with  a  set 
of  dispersion  lenses.  These  lenses  spread  the  light 
out  horizontally,  but  not  vertically,  so  that  the 
water  is  illuminated  for  a  wide  range.  The  mechan- 
ism for  transmitting  vertical  motion  to  the  cylinder 
consists  of  a  worm  and  wormwheel  which  may 
be  thrown  in  or  out  ol  mesh  like  the  back  gear 
of  a  lathe.  The  trunnions  for  supporting  the  cylin- 
der are  adjustable. 

The  Carlisle  &  Finch  company  makes  search- 
lights for  all  classes  of  sea,  lake  and  river  steamers. 


Butler,  Ohio,  has  voted  to  issue  $10,000  bonds  for 
the  erection  of  a  municipal  electric-lighting  plant. 


Topics   to    Be    Discussed  at  Niagara 
Falls. 

At  the  convention  of  the  National  Electric  Light 
association,  to  be  held  in  Niagara  Falls  on  May 
jist,  22d  and  23d,  there  will  be  read  a  paper  on 
"Storage  Batteries  in  Central  Stations,"  by  Augus- 
tus Treadwell,  Jr.  Other  papers  are  promised  as 
follows:  "Arc  Lighting  at  the  Beginning  of  the 
Twentieth  Century,"  by  H.  W.  Hillman ;  "The  Prac- 
lical  Side  of  the  Incandescent  Lamp,"  by  F.  W.  Will- 
cox  ;  "The  Foresee  (4-C)  System  of  Charging,"  by 
Louis  R.'Wallis;  "A  Station  Load  Diagram,"  by  C. 
R.  Van  Trump,  and  "Distribution  of  Current  at 
High  Potential  in  New  York  City,"  by  Calvin  W. 
Rice.  Reports  will  be  presented  by  the  committees 
on  grounded  circuits,  rules  for  electrical  construction 
and  operation,  standard  candlepower  of  incandescent 
lamps,  photometric  values  of  arc  lamps,  analysis  of 
Hue  gases,  legislation  regarding  theft  of  current, 
amendments  to  by-laws,  amendments  to  freight 
classification  of  electrical  apparatus,  legislative  pol- 
icy, and  on  uniform  accoimting.  The  topic,  "Steam 
Heating  from  Central  Stations,"  will  be  discussed. 

The  International  Hotel  has  been  entirely  reserved 
for  those  attending  the  meeting.  The  respective 
passenger  associations  covering  the  territory  east 
of  the  Mississippi  River  have  granted  a  rate  of  a 
fare  and  one-third,  on  the  certificate  plan,  for  dele- 
gates and  friends  attending  this  convention,  from 
all  points  in  their  territory  to  Niagara  Falls  and 
return. 
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Mercantile  Electric  Company  of  St. 
Louis. 

An  evidence  of  the  growth  of  St.  Louis  as  a  dis- 
tributing center  for  the  large  and  rich  country  trib- 
utary'- to  it,  and  also  bearing  testimonj'  to  the  rap- 
idly increasing  trade  in  electrical  supplies,  is  the 
recent  incorporation  of  the  Mercantile  Electric  com- 
panj'-  of  that  city. 

This  company  has  been  started  upon  a  sound  finan- 
cial basis  and  its  officers  are  men  long  identified 
with   the   electrical   trade.     It    has   accepted  the   ex- 


Allls-Chalmers  Company. 

Further  details  of  the  combination  of  the  E.  P. 
AUis  company  of  Milwaukee,  Fraser  &  Chalmers 
and  the  Gates  Iron  Works  of  Chicago  and  the  Dick- 
son Manufacturing  company  of  Scranton,  Pa.,  are 
now  given  to  the  public.  The  new  company  is  to  be 
known  as  the  AUis-Chalmers  company.  The  valua- 
tions of  the  properties  to  be  combined,  made  by 
Julian  Kennedy  of  Pittsburg,  arc  as  follows:  E.  P. 
Allis  compan3^  $5,120,000;  Fraser  &  Chalmers,  $3.- 
205,000;  Gates  Iron  Works,  $410,000;  Dickson  Manli- 


ihe  present  officers  of  the  E,  P.  Allis  company  and 
of  Fraser  &  Chalmers.  The  board  of  directors  will 
be  constituted  as  follows :  Edward  D.  Adams.  New 
York;  Charles  Allis,  Milwaukee;  Mart  T.  Cox.  Or- 
ange, N.  J.;  James  li.  Eckels,  Chicago;  Elbert  H. 
Gary,  New  York;  William  A.  Read,  New  York; 
James  Stilman,  New  York;  William  W.  Allis,  Mil- 
waukee; Frank  G.  Bigelow,  Milwaukee;  W.  J.  Chal- 
mers, Chicago ;  William  L.  Elkins,  Philadelphia ; 
Henry  W.  Hoyt,  Chicago ;  Max  Pam,  Chicago ;  Ed- 
win Reynolds,  Milwaukee;  Cornelius  Vanderbilt, 
New  York. 

The  officers  announced  for  the  first  year  are: 
Chairman  board  of  directors,  William  W.  Allis; 
president.  Charles  Allis ;  chairman  executive  com- 
mittee, W.  J.  Chalmers ;  chairman  finance  committee, 
William  A.  Read;  treasurer,  W.  J.  Chalmers;  gen- 
eral counsel,  Max  Pam;  chief  engineer,  Edwin  Reyn- 
olds. The  secretary  and  assistant  treasurer  and  the 
comptroller  are  to  be  designated  by  the  bankers  in 
control  of  the  syndicate. 


Power  Plant  at  Garvin's  Falls,  N.  H. 

The  Manchester  Light  and  Traction  company  of 
Manchester,  N.  H..  has  awarded  the  contract  for 
its  new  power  house  at  Garvin's  Falls,  on  the  Mer- 
rimack River,  to  the  Head  &  Dowst  company  of 
that  city.  The  contract  calls  for  a  building  75  by 
67  feet,  one  story  high,  with  decorative  wire  tower 
surmounting  it.  The  generator  room  will  be  64 
by  36  feet,  and  the  wheel  room  will  occupy  the  re- 
mainder of  the  floor  space. 

Every  vestige  of  the  present  plant,  except  the  dam. 
will  be  removed,  and  the  entire  equipment  will  be 
.nade  thoroughly  up  to  date. 

The  initial  installation  of  machinery  will  be  two 
i.ooo-horsepower,  revolving-field,  three-phase  gener- 
ators, direct-connected  to  the  waterwheel  shaft. 
The  ultimate  capacity  of  the  plant  will  be  about  10,000 
horsepower,  which  will  be  transmitted  to  Manchester, 
16  miles  distant,  except  what  is  required  to  light 
the  villages  of  Pembroke,  Suncook  and  Hooksett. 
which    are    situated    along   the    route. 

The  company  operating  this  plant  was  formed  by 
a  combination  of  the  several  lighting  and  power 
companies  and  the  electric-railway  company  of  Man- 
chester, under  the  management  of  H.  Brodie  Smith. 
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elusive  agency  for  the  Western  Electric  company  of 
Chicago  and  New  York,  with  which  it  is  closely 
identified,  for  the  entire  southwestern  territory. 

The  building  occupied  by  the  company,  which  is 
shown  in  the  accompanying  illustration  (Fig.  i),  is 
in  itself  an  index  of  the  thorough  preparation  this 
new  company  has  made  to  handle  the  business  in 
this  field.  A  short  description  of  the  group  of  build- 
ings, of  which  the  illustration  shows  one,  may  prove 
interesting,  as  it  is  said  that  there  are  probably  no 
other  buildings  in  the  country  having  equal  facilities 
for  the  rapid  transfer  and  shipment  of  merchandise. 

The  buildings  are  grouped  about  the  mouth  of 
the  tunnel  and  at  the  terminus  of  the  elevated  struc- 
ture, through  and  over  which  all  freight  from  the 
east  must  pass  that  enters  the  city.  The  tracks  of 
the  western  and  southern  lines  extend  to  the  same 
point,  which  is  known  as  Cupple's  Station.  This 
station  has  become  a  feature  of  St.  Louis,  and  well 
known  throughout  the  transportation  world.  The 
occupants  of  the  buildings  comprising  the  Cupple 
group  have  direct  access  to  the  tracks  of  all  the 
roads.  Goods  arriving  in  carload  lots  from  any 
point  in  the  United  States  are  placed  at  the  receiving 
door  of  the  persons  to  whom  they  are  consigned, 
dispensing  w^ith  all  hauling  and  requiring  the  goods 
to  be  handled  but  once.  Shipping  in  carload  lots  is 
accomplished  in  like  manner;  cars  are  provided  and 
placed  at  the  disposal  of  the  shippers  on  short  notice. 
Fig.  2  illustrates  the  system.  Small  consignments 
and  shipments  are  handled  on  a  similar  plan,  except 
that,  instead  of  a  freight  car,  a  hand  truck,  owned 
and  controlled  by  the  railroad  company,  is  used. 
The  goods  are  placed  by  the  shippers,  properly 
marked,  upon  these  trucks,  which  are  handled  en- 
tirely by  the  employes  of  the  railroad  company. 

The  aggregate  daily  tonnage  at  this  station  is 
over  2,000  tons,  equalling  or  exceeding  that  of  most 
of  the  freight  depots  of  the  country. 

The  workings  of  this  system  are  always  more  or 
less  interesting  to  the  business  public,  and  the  Mer- 
cantile Electric  company  extends  to  all  an  invitation 
to  inspect  its  building  and  to  see  the  system  in 
practical   operation. 

The  officers  of  the  company  have  provided  ample 
quarters  for  the  large  stock  they  intend  to  carry, 
embracing  everything  used  in  the  business  of  elec- 
trical construction,  and,  aided  by  their  shipping  fa- 
cilities, are  in  position  to  give  prompt  service. 


facturing  company,  $1,200,000;  total,  $9,935,000.  The 
E.  P.  Allis  company  says  that  its  business  for  the  fis- 
cal year  ended  March  31,  1901,  amounted  to  about 
$5,400,000,  and  that,  owing  to  inadequate  facilities,  it 
was  compelled  to  refuse  orders  for  work  in  which  it 
has  practically  no  competition  for  as  much  more. 
Fraser  &  Chalmers  say  that  the  amount  of  work 
turned  out  from  their  Chicago  plant  amounts  to  from 
$2,750,000  to  $3,000,000  per  annum,  and  that  their 
profits  for  the  18  months  ended  with  June  30,  1900, 
amounted  to  $476,029.36.     At  the  present  time  they 


Long-distance  Transmission  of    Steam- 
generated    Power, 

Work  has  recently  been  completed  on  the  power 
plant  of  the  Cochiti  Gold  Mining  company,  near 
Bland,  N.  M.  The  expense  of  hauling  coal  to  the 
mines  was  very  great.  The  company,  therefore,  built 
a  power  plant  at  a  coal  mine  in  Madrid,  a  distance 
of  32  miles,  connected  it  with  the  mines,  and  now 
ejectrical  energy  is  furnished  for  all  the  machinery 
in  the  mines.  Difficulty  was  experienced  in  getting 
water  for  the  generating  plant,  but  that  was  over- 
come by  going  nearly  three  miles  to  a  river,  equip- 


A  dispatch  from  Cumberland,  Md..  says  that  the 
Great  Falls  Water  company  has  offered  the  trustees 
now  operating  the  Chesapeake  and  Ohio  Canal  $75.- 
coo  for  the  use  of  certain  water  rights  at  Great  Falls. 
An  opposing  company  has  offered,  it  is  said,  $100,- 
000  for  the  water  rights,  and  plans  to  erect  a  steel 
dam  across  these  waters,  to  furnish  power  for  gen- 
erating electricity  for  use  in  Washington  and  other 
points.  The  opposition  plans  to  generate  10.000 
horsepower.  James  F.  McLaughlin  of  Toronto,  Can., 
is  at  the  head  of  the  syndicate. 


MERCANTILE    ELECTRIC    COMPANY    OF    ST.    LOUIS. — VIEW    SHOWING    SHIPPING    FACILITIES. 


have  orders  on  hand  for  work  to  the  value  of  $1,400,- 
000. 

It  is  proposed  to  capitalize  the  new  company  at  $50- 
000,000 — half  preferred  and  half  common — of  which 
$16,250,000  preferred  stock  and  $20,000,000  common 
stock  is  to  be  issued.  Of  the  cash  capital  provided 
the  sum  of  $2,500,000  is  to  be  expended  immediately 
in  doubling  the  capacity  of  the  Allis  w^orks.  It  is 
proposed  to  take  over  the  business  of  the  several  com- 
panies as   of  April    ist,   under   the   management  of 


ping  pumps  operated  by  motors  and  forcing  the  water 
through  a  four-inch  pipe  to  the  power  house  at  the 
coal  mine.  Many  obstacles  were  encountered  in 
building  the  feed  line  to  the  mines,  it  being  necessary 
to  cross  many  "arroyas"  and  to  build  through  a  nar- 
row canyon  for  several  miles.  In  some  places  poles 
had  to  be  hauled  several  hundred  feet  up  the  side 
of  the  canyon.  Fifty  per  cent,  more  work  is  being 
done  at  the  gold  mine  at  less  than  a  quarter  of 
the  former  cost  when  the  old  steam  plant  was  used. 
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Electric  and    Steam   Railroad  Crossings. 

The  commissioner  of  railroads  in  the  state  of 
Michigan  is  opposed  to  the  approval  of  grade  cross- 
ings of  electric  and  steam  roads,  and  refuses  to 
approve  any  grade  crossings  of  this  nature  over  the 
main  line  of  any  railroad.  While  this  position  has 
met  with  some  opposition  on  the  part  of  builders  and 
promoters  of  electric  railways,  it  is  being  maintained 
consistently,  it  is  said,  and  in  the  construction  of 
electric  lines  points  arc  being  selected  for  crossings 
where  a  separation  of  the  grades  can  be  accomplished 
at  the  least  possible  expense. 

It  is  asserted  by  the  commissioner  that,  owing  to 
the  great  number  of  projected  electric  lines  in  the 
state,  if  grade  crossings  be  allowed  at  all  desired 
points,  the  high  rate  of  speed  so  desirable,  and  even 
necessarj',  in  first-class  passenger  traffic  will  be  im- 
possible, as  all  trains  are  required  to  approach  cross- 
ings at  a  limited  rate  of  speed  and  under  control. 
It  is  also  stated  that  the  cost  and  expense  of  the 
construction  of  cither  an  overhead  or  undergrade 
crossing  is  but  little,  if  any,  more  than  the  expense 
of  a  first-class  interlocking  plant,  such  as  is  always 
required  at  such  crossings,  and.  having  once  been 
constructed,  the  expense  of  maintenance  is  very 
small  as  compared  with  the  expense  of  maintenance 
and  operation  of  the  interlocking.  Also,  that  the 
danger  of  accident  at  crossings  is  avoided  by  a 
grade  separation,  while,  no  matter  how  perfect  the 
mechanical  appliance  may  be.  there  is  always  some 
danger  at  a  grade  crossing,  and  without  reference 
to  the  saving  of  human  life,  the  expense  of  one  ac- 
cident may  often  be  enough,  from  a  purely  financial 
viewpoint,  to  separate  the  grades  upon  an  entire 
line 


An  Extensive  Trolley  Belt  Line. 

Work  was  recently  begun  at  Chesapeake  City. 
Md.,  upon  a  trolley  belt-line  railway,  which  is  to 
be  built  in  Delaware  and  Maryland.  The  company, 
which  is  known  by  the  title,  Peninsular  Traction 
company,  expects  to  put  $5,000,000  into  tlie  construc- 
tion and  equipment  of  the  road,  which  will  connect 
many  of  the  prominent  cities  and  towns  in  the  two 
states.  The  road,  starting  from  Wilmington.  Del., 
will  be  built  to  North  East.  Md..  on  the  Chcsapeaki^ 
Bay,  a  distance  of  ^2  miles,  and  will  run  through 
Newark,  Del..  Elkton.  Md..  and  Chesapeake  City. 
Md.  Another  circuit  will  be  built  from  Wilming- 
ton, Del.,  to  Rehoboth  Beach.  Del.,  on  the  Atlantic 
coast,  a  distance  of  130  miles,  and  will  run  through 
Delaware  City.  Del.,  Chesapeake  City.  Md..  Cecilton, 
Md.,  Middletown,  Del..  Bombay  Hook,  Del.,  Dover, 
Del.,  and  Milford,  Del.  The  road  is  chartered  to 
carry  botli  passengers  and  freight  and  is  designed 
to  give  direct  transportation  to  all  farmers  in  that 
section.  The  surveys  show  that  a  regular  speed  of 
25  miles  an  hour  can  be  maintained  without  diffi- 
culty. All  the  passenger  cars  will  be  vcstibuled  and 
will  have  smoking  compartments.  In  addition  to  the 
three  power  houses  which  supply  power  to  the  45 
miles  of  road  now  in  operation,  several  others  will 
be  built.  The  moving  of  freight  will  be  an  impor- 
tant item  in  the  business  of  the  road.  Delaware  will 
furnish  peaches  and  canned  goods,  and  Maryland, 
canned  tomatoes,  grain  and  oysters.  The  people  in- 
terested in  the  road  include  prominent  Philadelphia 
capita'is*. ,  ns  wc'i  as  many  from  Delaware  and 
Maryland.  


Navy  Wants  an  Electrical  Expert. 

The  following  advertisement,  from  a  Washington 
(D.  C.)  paper,  is  self-explanatory.  It  will  be  seen 
that  the  requirements  for  a  position  paying  at  most 
$2,200  a  year  are  rather  exacting. 

Wanted — Electrical  and  mechanical  expert.  An  examination 
of  applicants  will  be  held  at  the  Navy  Yard,  WasbinRton.  D.  C. 
May  17,  1901,  for  electrical  and  mechanical  expert  in  the  Bureau 
of  Yards  and  Docks.  Navy  Department.  The  pay  will  be  6xed 
at  $7.04  or  $6  per  diem,  as  the  result  of  the  examination  may 
warrant.  The  examination  will  be  open  only  to  those  who  can 
give  evidence  of  having  received  a  degree  in  an  electrical  or 
mechanical  coarse  from  an  institution  of  learning  in  good  stand- 
ing, and  who  have  since  then  had  at  least  three  years'  experi- 
ence in  the  design,  manufacture  or  supervision,  during  or  after 
installation,  of  electrical  machinery,  including  the  various  types 
of  dj^amos  and  motors  and  modern  methods  of  electrical  dis- 
tribution of  power  for  industrial  purposes,  and  of  steam  plants, 
including  engines,  boilers,  piping,  valves,  and  all  accessories, 
and  who  are  familiar  with  the  requirements  and  use  of  other 
machinery  required  for  navy  yard  work,  including  centrifugal 
pumps,  machinery  operated  by  hydraulic  power,  machinery 
operated  by  pneumatic  power,  plants  for  heating  and  ventilation, 
central  electric  power  and  lighting  plants,  wiring,  telephone  sys- 
tems, storage-batteiy  plants,  eic.  Applications  will  be  addressed 
to  (he  Commandant,  Navy  Yard.  Washington,  D .  C,  and  must  be 
delivered  to  him  on  or  before  Thursday,  May  16th.  No  applica- 
tion received  after  that  date  will  be  considered.  Each  appli- 
cant will  state  in  his  application  his  name.  age.  residence,  citi- 
zenship, present  occupation  and  previous  employment  or  woik 
done.  The  applications  will  be  accompanied  by  evidence  of 
citizenship,  and  by  certificates,  preferably  from  previous  em- 
ployers, as  to  character,  habits  of  industry  and  sobriety,  and 
skill  and  experience  in  work  of  the  kind  required.  F.  W.  Hack- 
e»,  Acting  Secretary  of  the  Navy. 


New  York  capitalists  have  been  investigating  the 
waterpower  of  the  Delaware  River  at  Foulrift,  be- 
tween Phillipsburg  and  Bclvidere,  N.  J.,  with  the 
view  of  building  a  plant  to  convey  power  to  Easton. 
Phillipsburg.  Bclvidere  and  other  places.  The 
State  Geological  Survey  places  the  power  available 
at  1,632  horsepower  at  the  lowest  stages  of  the 
river,  with  an  average  of  5,920  horsepower  all  the 
year  around.  The  Delaware  River  Electric  Power 
company  has  been  incorporated,  with  a  capital  stock 
of  $500,000.  The  following-named  officers  have 
been  elected:  President,  A.  J.  Cooper,  New  York; 
secretary,  William  A.  Selby.  Buffalo;  di.rectors. 
G.  M.  Steward,  R.  G.  Williams  and  I.  H.  Eckersley. 


CORRESPONDENCE. 

New  York  Notes. 

New  York.  May  4. — Telephone  and  telegraph  men 
were  at  work  nearly  all  day  on  April  28th,  installing 
telephones  and  tickers  in  the  temporary  quarters  of 
the  Stock  Exchange  in  the  Produce  Exchange  build- 
ing. A  total  of  463  telephones  was  removed  from 
the  old  exchange  and  set  up  in  the  new  quarters 
before  the  afternoon  was  much  more  than  half  over. 
Late  in  the  afternoon  the  annunciator,  a  contrivance 
that  summons  the  brokers  to  the  door  or  railing 
when  they  are  called  for,  was  set  up.  This  was  a 
hard  piece  of  work,  for  the  board  had  to  be  carried 
to    the    new    quarters    in    sections. 

At  eight  o'clock  lo-nlght  the  last  car  on  the  Lex- 
ington avenue  cable  line  will  leave  One-hundred- 
and-fifth  street  and  make  a  round  trip  over  the  line. 
Service  will  then  be  suspended  and  the  system  will 
be  changed  to  the  electric  conduit  system.  On  May 
nth  the  Columbus  avenue  line  will  be  changed  to 
electricity,  and  the  Broadway  system  will  be  changed 
on  May  i8th,  which  will  leave  New  York  without 
a   cable  line. 

By  a  decision  of  the  Court  of  Appeals,  the  Nassau 
Electric  Railroad  company  is  given  the  right  to  con- 
struct a  two-track  railway  in  Union  street,  from 
Hamilton  ferry  to  Ninth  avenue,  Brooklyn.  The 
question  of  using  Union  street  for  a  railway  has  been 
in  litigation  since  1892.  The  new  line  will  connect 
with  the  Ninth  avenue  line,  which  will  give  the 
residents  of  South  Brooklyn  a  direct  service  to  the 
seashore. 

Prof.  Michael  I.  Pupin  of  Columbia  University 
lectured  in  Carnegie  Lyceum  on  Tuesday  evening 
on  the  subject  of  "Electrical  Wave  Transmission." 
Me  gave  a  series  of  experiments  to  illustrate  the 
theory  which,  applied  to  submarine  telephonv,  will, 
in  his  opinion,  enable  New  York  to  talk  with  London 
and  Paris  as  easily  as  with  Chicago  or  Cleveland. 
Professor  Pupin  said:  "There  is  nothing  wonderful 
in  talking  across  the  ocean.  It  only  seems  wonder- 
ful because  we  have  not  done  it.  It  is  entirely 
practicable.  It  will  be  done  one  day  and  then  we 
will  say  it  is  wonderful,  but  it  will  be  only  for  a 
short  time." 

Energetic  methods  are  being  introduced  in  the 
operation  of  the  Brooklyn  Rapid  Transit  lines  by 
President  Greatsinger.  The  announcement  has  been 
made  that  a  direct  line  of  cars  from  Williamsburg 
and  Grcenpoint  to  Coney  Island  will  be  put  in  opera- 
tion at  once,  doing  away  with  the  transfer  system. 
By  connecting  with  several  of  the  ferry  lines,  the 
company  will  draw  heavily  from  the  East  Side. 

The  commissioners  of  the  Park  Department  have 
adopted  a  new  rule  governing  the  operating  of  auto- 
mobiles in  Central  Park.  The  new  rule  is  as  fol- 
lows :  "No  automobile  or  horseless  vehicle  shall 
be  driven  upon  or  over  a  grade  at  a  rate  of  speed 
greater  than  seven  miles  an  hour,  and  on  meeting 
a  horse-drawn  vehicle  or  an  equestrian  this  rate  of 
speed  shall  be  reduced  to  three  and  a  half  miles, 
until  the  horse  or  horse-drawn  vehicle  shall  have 
passed,  except  under  the  provisions  of  a  permit  is- 
sued by  this  department."  Commissioner  Clausen 
said  the  rule  would  be  modified  as  soon  as  the  steam 
automobile  had  been  here  long  enough  to  let  the 
horse  become  used  to  it. 

Considerable  work  has  been  done  on  part  of  the 
East  Side  branch  of  the  rapid-transit  subway.  A 
shaft  has  been  sunk  at  Central  Park  West  and 
One-hundred-and-fourth  street,  and  froin  it  about 
2.000  feet  of  tunnel  has  been  excavated,  extending  to 
Onc-hundred-and-thlrty-second  street  and  Lenox 
avenue.  More  than  550  feet  of  this  distance  is  in 
Central  Park.  Beginnings  have  been  made  at  One- 
hundred-and-twelfth  street,  One-hundred-and-six- 
Icenth  street,  One-hundred-and-twentieth  street  and 
Onc-hundred-and-twenty-sixth  street.  The  engineer 
at  work  on  the  section  estimates  that  the  work  ac- 
tually finished  amounts  to  about  one-fifth  of  the  total 
to  be  accomplished.  G. 


New  England  News. 

Boston,  May  4. — The  transfer  of  the  stock  of  the 
Enfield  and  Longmcadow  Electric  Railway  company 
10  Messrs.  Perkins  of  Hartford.  Wilson  of  Boston 
and  Wagner  of  New  York,  is  a  step  in  the  scheme 
to  form  a  through  trolley  line  between  Hartford, 
Conn.,  and  Springfield,  Mass.  The  prospective  pur- 
chasers of  this  line  have  secured  control  of  the  East 
Windsor  Street  Railway  company,  which  was  re- 
cently organized  under  a  grant  from  the  Connecticut 
Legislature,  and  which  proposes  to  build  a  trolley 
line  to  cover  the  gap  of  4^/^  miles  between  Ware- 
house Point  and  East  Windsor  Hill.  It  is  stated 
that  the  company  has  made  traffic  arrangements 
with  the  Hartford  Street  Railway  company  and 
the  Springfield  Street  Railway  company,  whereby 
its  cars  can  run  into  both  cities.  The  rights  for  a 
through    trolley    line    are    thus    practically    assured. 

On  April  2gth  the  New  England  Electric  Vehicle 
Transportation  company  held  a  special  meeting  in 
Jersey  City,  N.  J.,  at  which  it  was  unanimously 
voted  to  cancel  the  contract  with  the  Electric  Ve- 
hicle company  of  New  Jersey  and  dissolve  the  com- 
pany. The  number  of  directors  was  reduced  to 
three — F.  R.  Hart,  president,  and  C.  L.  Edgar  of 
this  city  and  James  E.  Hayes  of  Jersey  City.  This 
board  was  granted  full  powers  in  winding  up  the 
affairs  of  the  company.  It  is  expected  that  a  report 
as  to  the  pro-rata  distribution  will  be  ready  for  the 
stockholders   before   June    1st. 


Automobilists  in  this  city  are  talking  of  going 
to  the  Buffalo  exposition  in  their  own  vehicles. 
There  may  be  an  endurance  test  arranged  in  con- 
nection   with   these  trips. 

Baron  Revclstoke,  the  head  of  the  London  bank- 
ing house  of  Baring  Brothers,  and  his  brother.  Cecil 
Baring,  have  been  in  Boston  inspecting  the  Boston 
elevated  road.  They  arc  interested  in  several  Eng- 
lish electric  railways. 

One  firm  in  Boston  still  has  faith  in  the  electric 
delivery  automobile.  It  has  used  one  since  March 
I,  1899,  and  it  has  proved  so  convenient,  expeditious 
and  economical  that  the  firm  is  planning  to  have 
two  more  built.  The  one  now  in  use  was  built  by 
the  Pope  company  from  plans  drawn  by  a  repre- 
sentative of  the  firm.  It  weighs  4,100  pounds,  has  a 
capacity  of  1,000  pounds,  and  its  battery  will  carry 
it  18  miles  without  recharging.  It  has  done  the 
work  of  two  horse  teams.  It  has  carried  2.500 
pounds  of  merchandise  and  two  men  without  strain. 
Its  designer  thinks  he  can  have  an  automobile  con- 
structed that  will  carry  5,000  pounds.  He  says  the 
great  secret  of  successful  operation  is  intelligent 
care  of  the  vehicle.  The  firm  has  its  own  dynamo 
for  lighting  and  heating  its  store,  and  its  outlay  for 
power   is   thus  reduced  to   the   minimum. 

Wallace  D.  Lovell,  who  controls  electric-railway 
companies  owning  plants  costing  $1,500,000  to  com- 
plete, will  build  an  immense  power  plant  at  Ports- 
mouth, N.  H.,  which  will  cost  $600,000  and  will  sup- 
ply power  for  all  his  roads.  In  some  cases  the 
po\ver  will  be  transmitted  over  30  miles,  but  the 
cheapness  of  fuel  at  Portsmouth  will  more  than 
compensate  for  the  loss  of  power  by  transmission. 
The  Boston  Electric  Light  company  has  sold  its 
large  and  valuable  corner  lot  opposite  the  Southern 
Terminal  station.  The  lot  was  formerly  occupied 
by  the  company's  central  power  station.  It  has  an 
area  of  31,730  square  feet. 

Mrs.  Annie  G.  Quiner  of  Marblehead,  Mass.,  has 
sued  George  Newcomb  of  Salem  for  $15,000.  She 
asserts  that,  while  suffering  from  an  abdominal 
trouble,  Mr.  Newcomb  subjected  her  to  the  X-ray 
for  50  minutes  for  the  purpose  of  obtaining  a  skia- 
graph. She  says  that  while  the  ray  was  being  ap- 
plied she  felt  a  burning  sensation,  and  later  a  large 
blister  appeared  and  burst,  leaving  a  sore  which  has 
not  healed. 

Within  the  last  month  the  managers  of;  several 
electrical  companies  in  this  city  Jiave  receijved  de- 
mands for  increases  in  their  linemen's  wages.  At 
present  linemen  receive  $2.50  a  day  of  nine  hours, 
and  foremen  receive  $3  a  day.  The  demands  were 
for  $3  and  $3.50,  respectively,  for  a  day  of  eight 
hours.  A  conference  took  place  on  Tuesday,  and 
President  Bancroft  of  the  Boston  Elevated  Street 
Railway  company  assured  the  committee  that  most, 
if  not  all.  of  its  demands  would  be  granted.  Upon 
the  report  of  the  committee,  the  Electrical  Workers' 
Union  decided  to  defer  a  strike  until  every  possible 
means  for  amicable  settlement  had  been  tried.  A 
conference  between  the  linemen  and  the  New  Eng- 
land Telephone  and  Telegraph  company  did  not  re- 
sult satisfactorily  to  the  linemen.  Later,  the  linemen 
declared  their  willingness  to  accept  $3  for  a  day 
of  nine   hours. 

On  Thursday  the  eight  linemen  employed  by  the 
Quincy  Electric  Light  and  Power  company  made  de- 
mands in  that  city  for  $3  a  day  of  nine  hours.  Su- 
perintendent Austin  refused  to  increase  the  wages 
from  $2.50,  which  the  company  now  pays.  Thi.s 
morning  a  general  strike  of  the  linemen  was  begun. 
Twenty-eight  men  in  the  emergency  department  of 
the  Boston  elevated  railway  did  not  go  out  until 
noon,  but  all  other  men  employed  by  the  following- 
named  companies  refused  to  go  to  work  at  7  a.  m. : 
Boston  Elevated,  120  men;  New  England  Telephone, 
150  men;  Cambridge,  Brookline,  Maiden.  Somerville, 
Quincy  and  Boston  electric-light  companies,  81  men; 
Suburban  Gas  and  Electric  Light  of  Beachmont,  15 
men.  The  union  will  not  call  out  the  men  em- 
ployed by  police  and  fire  departments,  owing  to  the 
possible  resulting  danger  to  life  and  property.  The 
companies  affected  furnish  light  and  power  to  Wo- 
burn,   Brockton,    Chelsea   and  intermediate  places. 

The  directors  of  the  Hartford  (Conn.)  Electric 
Light  company  have  decided  to  recommend  an  in- 
crease of  $350,000  in  the  capital  stock,  which  now 
amounts  to  $1,050,000.  The  proceeds  of  the  increase 
will  be  used  in  placing  high-tension  wires  under- 
ground and  retiring  an  old  issue  of  six  per  cent, 
first-mortgage  light  and  power  bonds,  amounting  to 
$150,000. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road company  is  again  about  to  replace  steam  with 
electricity  as  a  motive  power  on  its  branch  lines  be- 
tween Providence  and  Bristol,  R.  L,  14  miles,  and 
between  Providence,  R.  I.,  and  Fall  River,  Mass., 
IQ  miles.  Electricity  was  substituted  for  steam  on 
these  lines  in  December,  but  did  not  prove  a  suc- 
cess,   and   steam    was   reinstated.  B. 


New  Hampshire. 


Concord,  N.  H.,  May  4.— The  Boston,  Concord 
and  Montreal  Railroad  company  (leased  to  the  Bos- 
Ion  and  Maine  railroad)  has  nearly  completed  its 
survey  for  an  electric  road  from  Concord  to  Nashua, 
^8  miles,  paralleling  its  steam  tracks,  part  of  it  on 
its  own  right-of-way,  but  most  of  it  on  highways. 
A  line  will  be  built  to  the  state  fair  grounds. 

One  of  the  amusing  things  in  the  last  Legislature 
was  the  petition  of  Manchester  electrical  men  to 
change  the  name  of  the  New  Hampshire  Typographic 
association    to    the   Manchester    Light,   Power   and 
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Traction  company.  This  old  charter  was  granicd  to 
Stilson  Tlutchins  and  others  to  build  and  operate 
typesetting  machines  (linotypes),  and  at  several 
times  was  amended  until,  as  it  stood  before  the 
Legislature,  it  covered  all  that  the  Manchester  com- 
pany wanted — electric  lighting,  street  railways  and 
power  distribution.  No  one  seems  to  know  why  this 
method  of  securing  a  charter  was  chosen,  unless  it 
was  to  save  the  charter  fees  for  a  new  one. 

A.  H.  Albin,  the  newly  elected  manager  of  the 
Concord  street  railway,  is  making  extensive  im- 
provements. The  track  will  be  relaid  this  season 
from  narrow  to  broad  gauge,  and  new  cars  and  trucks 
will  be  added.  Several  extensions  are  contemplated. 
Mr.  Albin  is  a  Concord  young  man  and  has  been 
through  an  exhaustive  course  in  street-railway  work, 
both  theoretical  and  practical,  snd  will  bring  the 
road  up  to  modern  standards  of  street-railway  prac- 
tice. C. 


Canadian  Intelligence. 

Ottawa.  Out..  May  4. — The  Windsor  and  Chatham 
Radial  Railway  company,  having  secured  right-of- 
way  through  several  townships  in  Essex  County, 
Out.,  will  abandon  the  Talbot  road  route  at  Leam- 
ington, and  run  on  the  middle  road  to  Chatham,  as 
the  latter  way  will  reach  more  inhabitants.  The 
road  is  So  miles  long,  and  will  cost  $800,000  to  build 
and  equip  it. 

The  City  Council  of  Vancouver,  B.  C,  has  granted 
an  iS-year  franchise  to  the  Stave  Lake  Power  com- 
■pany  to  supply  light  and  power  within  the  city.  The 
company  must  deposit  $25,000  as  a  guarantee  of  good 
faith,  it  agrees  to  supply  the  city  with  power  at 
a  maximum  rate  to  carry  on  its  own  lighting  system 
in  the  event  of  the  city  buying  out  the  present  light- 
ing company. 

The  new  ^Montreal  Light  and  Power  company  is 
adding  to  the  generator  capacity  at  Chambly  power 
house.  The  additions  are  to  be  Westinghouse  ap- 
paratus, and  the  voltage  now  will  be  20,000,  stepped 
up  by  transformers,  and  not  taken  directly  off  the 
generators,  as  was  the  case  with  the  original  S.  K.  C. 
generators,  current  from  which  was  taken  off  at 
10,000  volts.  This  doubling  up  of  voltage  will,  of 
course,  give  the  company  greater  carrying  capacity 
on  its  lines,  and  it  is  evident  that  it  intends  selling 
electricity  on  an  extended  scale.  It  also  shows  that 
it   has   its  present  plant  well   loaded  up. 

The  Metropolitan  Power  company  at  Britannia, 
near  Ottawa,  has  had  a  large  force  of  men  at  work 
all  winter,  and  the  gigantic  power  canal  is  well  on 
toward  completion.  Before  this  canal  can  be  cut 
through  to  the  river,  however,  an  immense  coffer- 
dam will  have  to  be  constructed,  to  hold  the  river 
water  back  while  the  work  of  rock  cutting  is  pushed 
ahead ;  work  on  the  big  power  house  will  be  com- 
menced at  once.  It  is  expected  that  water  will  be 
let  into  the  canal  in  September  next.  At  present 
the  rock  is  being  removed  at  the  rate  of  about  250 
carloads  per  day.  Timber  is  being  placed  in  posi- 
tion for  the  construction  of  the  permanent  coffer- 
dam, and  concrete  will  be  manufactured  for  the  piers 
and  power  houses.  W. 


From  the  Buckeye  State. 

Columbus,  Ohio,  ]May  4. — The  outlook  for  the 
speedy  completion  of  the  Scioto  Valley  Traction 
company,  which  is  authorized  to  build  a  line  from 
Columbus  to  Lancaster  and  another  to  Chillicothe. 
is  very  good.  Barney  Mahler,  the  street-railway 
financier  of  Cleveland,  was  in  Columbus  a  few  days 
ago,  and  he  and  William  Burdell,  a  Columbus  cap- 
italist, drove  over  the  Lancaster  route.  Mr.  Mahler 
was  very  well  pleased  with  prospects.  Later  on  he 
will  drive  over  the  Chillicothe  and  Portsmouth  routes 
also,  and  the  matter  of  building  the  lines  will  then 
be  mapped  out. 

The  Columbus,  London  and  Springfield  Railway 
company  will  be  in  position  to  operate  cars  on  a 
portion  of  its  line  out  of  Columbus  within  the  next 
five  weeks.  The  cars  will  be  placed  on  the  Grove 
City  line,  which  is  owned  by  the  same  parties,  in 
a  few  days.     They  will  use  the  loop. 

The  work  of  grading  the  Columbus,  Buckeye  Lake 
and  Newark  line  is  progressing  nicely,  and  the  com- 
pany, which  is  closely  allied  with  the  company  men- 
tioned in  the  preceding  paragraph,  proposes  ti"> 
push  the  construction  as  rapidly  as  possible.  This 
will  make  three  lines  out  of  Columbus  that  are  prac- 
tically in  the  hands  of  the  same  people,  and  the 
fourth  one  will  extend  to  Delaware  and  Marion.  It 
will  be  something  like  the  system  of  interurbans  run- 
ning out  of  Cleveland. 

The  work  of  construction  has  commenced  on  the 
Canton- Akron  Electric  Railway  company's  line  about 
four  miles  north   of   Canton. 

It  is  stated  that  there  is  a  lively  contest  on  be- 
tween the  Everett-Moore  syndicate  and  Richard 
Palmer  as  to  who  shall  connect  Cleveland  and  Pitts- 
burg by  electric  roads.  Both  have  interests  that  will 
aid  in  making  the  connection,  and  the  prize  seems 
to  lie  in  the  possibility  of  reaching  Youngstown 
early.  It  is  said  that  the  Mahoning  Valley  lines  will 
make  traffic  arrangements  with  the  first  road  that 
connects  that  town  and  Cleveland. 
_  Daniel  J.  Ryan,  counsel  for  the  Miami  and  Erie 
1  ransportation  company,  says  that  the  electric  line 
?.long  the  canal  will  be  completed  between  Cincin- 
nati and  Dayton  by  January  ist,  and  that  the  "electric 
mule"  will  then  be  a  reality. 

The  plans  of  the  Dayton.  Fort  Wayne  and  Cincin- 
nati Traction  company,  incorporated  some  little  time 


ago,  contemplate  a  big  enterprise,  which,  if  success- 
fully carried  through,  will  make  it  one  of  the  largest 
electric-railway  properties  in  the  central  states.  The 
scheme  is  to  build  a  line  300  miles  in  length,  extend- 
ing from  Dayton,  Ohio,  to  Fort  Wayne,  through  the 
western  and  northern  part  of  this  state,  and  from 
Fort  Wayne  on  to  Union  City  and  Decatur,  thence 
back  to  Cincinnati  and  Dayton.  In  addition  to  this, 
it  is  proposed  to  build  several  branches,  the  entire 
cost  of  construction  and  fitting  being  estimated  at 
?3,ooo,ooo.  The  power  house,  according  to  the  pres- 
ent plans,  will  be  located  at  Celina.  The  company 
is  capitalized  at  $100,000.  It  is  said  that  it  will  be 
made  a  freight  road  as  well,  the  trains  to  be  operated 
by  electric  motors. 

Dr.  Washington  Gladden's  ordinance  providing  for 
the  issue  of  bonds  to  the  amount  of  $110,000,  for 
the  purpose  of  erecting  a  municipal  light  plant  in 
Columbus,  has  been  passed  by  the  council. 

The  Trumbull  county  commissioners  have  granted 
the  Cleveland,  Garrettsville  and  Warren  Electric 
Railway  company  a  franchise  to  build  a  line  west 
from  Warren  to  the  county  line  at  Phalanx  station. 
This  company  is  an  adjunct  to  the  Cleveland  and 
Chagrin  Falls  road. 

The  Everett-Moore  syndicate  a  few  days  ago 
closed  a  deal  for  50,000  tons  of  steel  rails,  or  more 
than  enough  to  build  500  miles  of  new  road,  at  a 
cost  of  more  than  $1,500,000.  The  rails  will  be  used 
on  the  lines  in  which  the  syndicate  is  interested — 
the  Scioto  Valley  Traction  company,  the  Detroit  and 
Toledo  Shore  line,  the  Columbus,  Delaware  and 
Marion,  the  Dayton  and  Cincinnati  line  and  others. 
In  all  it  is  estimated  that  the  syndicate  now  has 
sufficient  material  to  build  700  miles  of  electric  road, 
and  all  this  it  is  proposed  to  use  this  summer  and 
fall.  Considering  that  this  is  one  syndicate  only, 
some  idea  may  be  obtained  as  to  the  great  develop- 
ment in  this  state  that  is  contemplated  for  the  future. 
There  are  numerous  other  smaller  enterprises  and 
some  large  ones  that  will  no  doubt  prove  successful. 

The  Westinghouse  company  has  awarded  the  con- 
tract for  furnishing  some  of  the  equipment  for  its 
English  works  to  the  Niles-Bement-Pond  company 
of  Hamilton,  Ohio,  the  amount  of  the  purchase  be- 
ing over  $420,000. 

it  is  said  that  the  Everett  syndicate  has  purchased 
joo  acres  of  lake  beach  north  of  Monroe,  Mich., 
which  will  be  known  as  Bonnerforce  Beach,  and 
will  be  used  during  the  summer  as  an  outing  place 
for  the  patrons  of  the  electric  railway  between  To- 
ledo and  Detroit. 

Superintendent  Nichols  Hamilton  of  the  Youngs- 
town and  Sharon  electric  road  and  Miss  Alice  B. 
Hayes  of  Pittsburg  were  married  Monday  inorning. 
"J'he   young    couple    are    receiving   congratulations. 

The  Lorain  Steel  company  has  been  awarded  the 
contract  for  furnishing  a  large  quantity  of  steel  rails 
by  the  Dundee  corporation,  Scotland.  The  order 
also  included  fishplates  and  other  supplies  for  use  in 
building   electric  railways. 

A  report  from  Canal  Dover  says  that  the  Canton- 
Akron  Electric  Railway  company,  with  Chauncey 
Eldridge  of  New  York  and  others,  has  formed  a_. 
plan  to  connect  Cleveland  and  Cincinnati.  It  is 
supposed  that  the  proposed  Canton-Akron  line  will 
be   made   the   basis  of  the   new   system. 

There  is  little  doubt  but  that  the  deal  by  which 
the  Everett-Moore  syndicate  gets  the  Toledo,  Fre- 
mont and  Norwalk  line  has  been  closed.  Negotia- 
tions have  been  pending  for  some  time,  and  every- 
thing points  to  a  settlement  of  the  matter.  It  is  stated 
that  George  S.  Stomart  will  be  the  general  manager. 

The  Cincinnati'  Traction  company  has  increased 
the  wages  of  the  employes,  and  they  now  stand  as 
follows :  Those  who  have  been  in  the  employment 
of  the  road  six  years,  21  cents  an  hour;  those  who 
have  served  three  years,  20  cents  an  hour ;  all  others, 
19  cents  an  hour.  It  is  said  that  350  men  are  bene- 
fited by  the  increase. 

The  Niles  Car  and  Manufacturing  company  of 
Niles,  Ohio,  has  been  incorporated,  with  a  capital 
stock  of  $200,000,  to  manufacture  electric  cars,  motors 
and  other  electric-railway  supplies.  The  incorpo- 
rators are  C.  P.  Souder,  B.  F.  Pew,  F.  J.  Roller, 
D.  J.  Finney  and  George  B.  Robbins.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  May  6. — The  welcome  break  in  the 
long  spell  of  bad  weather  that  tried  the  patience  of 
promoters  and  contractors  has  improved  the  electric- 
railway  conditions  in  this  state.  Surveying  parties 
are  at  work  on  half  a  dozen  electric  routes,  and 
much  activity  is  displayed  in  the  securing  of  pri- 
vate rights-of-way.  Rival  companies  are  hurrying 
to  get  into  Martinsville.  J.  C.  Tarkington  of  the 
Indianapolis  and  Martinsville  Traction  company  and 
R.  E.  Field  of  Cincinnati,  representing  Cincinnati 
and  New  York  capitalists,  say  they  have  secured 
$600,000  with  which  to  build  their  line.  Work  is  to 
begin  as  soon  as  options  on  right-of-way  are  se- 
cured. The  company  has  abandoned  its  idea  of 
building  on  the  public  highway.  Meantime,  the  pre- 
liminary survey  for  the  electric  road  that  C.  F. 
Smith  and  others  intend  to  build  from  Indianapolis 
to  Martinsville  has  been  completed.  The  private 
right-of-way  is  being  secured,  and  Mr.  Smith  says 
the  estimates  on  which  the  construction  will  be  let 
will  be  ready  in  a  few  days.  There  is  much  con- 
jecture as  to  which  company  will  throw  the  first 
spadeful  of  dirt  and  as  to  whether  the  success  of 
one  company  will  put  the  other  out  of  business. 
J.  E.  Lowes  of  Dayton,  Ohio,  one  of  the  best  known 
managers  of  electric   roads  in  the  country,   is   said 


to  be  interested  in  the  Tarkington  company,  and 
will  personally  superintend  the  building  of  the  road. 

At  Shelbyville  the  situation  is  complicated.  Sev- 
eral landowners  oppose  the  building  of  steam  and 
electric  railroads  across  their  farms  and  have  planted 
nitroglycerine  in  the  right-of-way  surveyed  by  order 
of  court.  Workmen  fear  to  disturb  the  earth  and 
refuse  to  enter  these  farms.  Some  of  the  best  peo- 
ple of  Shelbyville  are  involved  in  these  troubles 
and  the  entire  community  is  watching  the  proceed- 
ings.    Sentiment   is  pretty   evenly   divided. 

The  Richmond  Street  and  Interurban  Railway 
company  filed  articles  of  incoi-poratiou  during  the 
last  week.  The  company  succeeds  to  the  property 
and  franchises  of  the  Richmond  City  Railway  com- 
pany, sold  by  order  of  court  last  week.  The  new 
company  has  a  capital  of  $500,000,  with  right  to 
increase  it  to  $1,000,000.  The  directors  of  the  new 
company  are  James  Murdock,  William  Wallace,  La- 
fayette;  Hugh  J.  McGowan,  Indianapolis;  J.  M.  Lotz, 
Richmond;  Philip  Mater,  Marion;  Perry  Freeman, 
Richmond;  J.  W.  Vandyke,  Lima,  Ohio,  and  H.  B. 
Smith  of  Hartford  City.  Mr.  Smith  has  been  made 
president,  and  Mr.  Murdock,  secretary.  This  unu- 
sual combination  of  interests  of  well  known  electric- 
railway  men  is  responsible  for  much  speculation  as 
to  what  the  ultimate  purpose  of  the  company  may 
be.  It  is  predicted  by  some  that  it  is  the  beginning 
of  a  consolidation  of  the  most  important  interurban 
lines  in  the  state. 

The  Central  Traction  company,  headed  by  Frank 
Mans  Fauvre  and  J.  W.  Chipman  of  Indianapolis, 
has  also  filed  articles  of  incorporation,  with  the  de- 
clared purpose  of  building  an  electric  line  to  Rich- 
mond. Thus  it  may  be  seen  that  electric-line  com- 
munication from  Indianapolis  to  surrounding  cities 
is  becoming  interesting. 

The  latest  traction-railroad  project  in  the  gas  belt 
contemplates  the  construction  of  an  electric  line 
from  Shirley  to  Muncie.  Local  capitalists  stand 
ready  to  furnish  most  of  the  money.  The  estimated 
cost  is  $1,000,000,  and  subsidies  will  be  asked.  It  is 
probable  that  a  consolidation  of  interest  with  the 
Newcastle-Muncie  road  will  be  effected.  The  pro- 
posed line  is  regarded  as  important  and  promising. 

F.  G.  Brownell  has  sold  his  proposed  electric  road 
from  Muncie  to  Hartford  City  to  S.  M.  Baxter  and 
S.  A.  Schoncr  of  Cleveland,  who  will  begin  the 
construction  immediately.  Brownell  retains  an  in- 
terest, and  will  likely  be  general  manager. 

Perry  Bradford  of  Campbell's  Station  is  showing 
much  public  spirit  and  liberality  by  offering  to  do- 
nate the  right-of-way  and  to  build  a  station  costing 
not  less  than  $1,000,  if  the  electric  railway  proposed 
by  Charles  Finley  and  others  from  Bloomington  to 
Martinsville  pass  through  his  farm. 

The  Indianapolis  and  Rushville  Electric  Railway 
company  is  awaiting  with  much  interest  the  outcome 
of  the  town  election  this  week.  The  present  Town 
Board  is  attempting  to  "hold  the  company  up"  in 
the  matter  of  franchise.  It  is  hopeful  that  a  new 
board,  with  more  liberal  views,  will  be  elected;  other- 
wise the  company  will  survey  a  route  around  the 
town. 

A  peculiar  question  has  arisen  at  Anderson.  The 
township  assessor  has  assessed  the  central  power 
house  of  the  Union  Traction  company  for  taxation, 
and  the  assessors  of  adjoining  counties  through 
which  the  trolley  wires  and  current  pass  insist  that 
it  be  taxed  by  the  state  board  as  "general  rolling 
stock,"  so  that  each  county  may  share  the  tax.  The 
power  house  is  valued  at  $700,000,  and  the  company's 
line  at  $S,ooo  per  mile.  The  courts  may  be  called 
on  to  decide  if  the  electric  current  is  taxable  aside 
from  the  power  house. 

The  steam  railroads  have  announced  that  fares  will 
be  reduced  50  per  cent,  when  they  come  in  com- 
petition with  electric  lines.  They  will  issue  round- 
trip  tickets  good  for  one  person  on  a  round  trip  or 
two  persons  one  way,  these  tickets  good  for  three 
months.  A  war  between  trolley  and  steam  lines  is 
inevitable. 

The  Bloomington  Electric  Light  company  has  se- 
cured a  50  years'  franchise  at  $85  a  lamp.  The 
plant  has  been   rebuilt  and  equipped  in  detail. 

The  Hammond  Illuminating  company  has  been 
incorporated,  with  a  capital  of  $350,000.  The  com- 
pany proposes  to  supply  gas  and  electric  light  to  the 
city  and  citizens  of  Hammond.  The  board  of  di- 
rectors is  headed  by  ex-State  Senator  W.  H.  Gostlin. 

The  L.  B.  Root  company  of  Terre  Haute  is  con- 
structing an  independent  electric-light  plant  of  suffi- 
cient capacity  for  lighting  its  own  store  and  other 
buildings  in  the  vicinity. 

The  Lake  Erie  and  Western  railroad  has  appealed 
from  a  fine  of  $50,  imposed  by  the  city  of  Alex- 
andria, for  failure  to  maintain  arc  lights  at  street 
crossings.  The  validity  of  the  law  and  ordinance 
will  be  tested  in  the  courts.  If  decided  in  favor  of 
the  city,  other  cities  in  the  state  will  pass  similar 
ordinances. 

James  F.  Shuman  of  Angolia  has  been  elected 
secretary  of  the  electric-railway  company  that  is 
building  a  line  from  Angolia  to  Goshen,  by  way  of 
Orland  and  LaGrange. 

Municipal  electric  lighting  is  contemplated  by 
Freemont  and  Brazil.  The  former  will  build  its 
own  plant  and  the  latter  proposes  to  purchase  a  plant 
on  the  installment  plan,  at  a  price  not  to  exceed  the 
amount  now  paid  for  light.  The  Brazil  Electric 
Light    company's    contract   expires    next   January. 

There  is  much  opposition  to  the  plan  of  the  In- 
dianapolis Board  of  Public  Works  to  let  the  new 
public  electric-lighting  contract.  It  is  charged  that 
the  two  local  companies  have  pooled  their  interests. 
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The  present  contract  docs  not  expire  until  two  years 
from  next  July.  The  board's  excuse  is  that  it  de- 
fires  the  successful  bidder  to  have  time  to  erect  a 
plant,  if  necessary.  F. 


PERSONAL. 


Mr.  Harry  Rolfe  of  the  International  Correspond- 
ence Schools.  Scranton,  Pa.,  has  accepted  an  impor- 
tant position  in  the  mechanical-engineering  depari- 
nient  of  the  Westinghouse  Electric  and  Manufactur- 
ing  company,    Pittsburg,    Pa. 

Dwight  B.  Cheever,  who  for  the  last  four  years 
has  been  first  assistant  to  Robert  H.  Parkinson  in 
the  practice  of  law,  announces  that  he  has  opened  an 
office  at  1612  Monadnock  building,  Chicago.  As 
heretofore,  he  will  give  special  attention  to  patent 
law. 

E.  M.  Deems  of  New  York  has  been  appointed 
western  agent  for  the  Gordon  Battery  company,  to 
succeed  George  \\'.  Patterson.  His  office  will  be 
at  358  Dearborn  street,  Chicago.  William  C.  Banks, 
electrician  for  the  company,  was  in  Chicago  to  con- 
summate the  change. 

Frederick  H.  Cliamberlain  of  the  General  Electric 
company  will  sail  from  San  Francisco  some  time  this 
month,  to  superintend  the  installation  of  a  plant  at 
Sydney,  N.  S.  W.,  for  the  Australian  Tram  com- 
pany, for  the  equipment  of  which  the  General  Elec- 
tric company  has  the  contract. 

Owing  to  the  determination  of  the  United  States 
Steel  corporation  to  concentrate  all  the  operating 
departments  of  the  constituent  plants  at  Pittsburg, 
Charles  M.  Jarvis,  vice-president,  in  charge  of  the 
operating  department  of  the  American  Bridge  com- 
pany, has  resigned,  as  he  does  not  care  to  change  his 
residence  from  New  England. 

Edward  B.  Pillsbury,  New  England  superintendent 
of  the  Postal  Telegraph-cable  company,  sailed  for 
Antwerp  from  New  York  on  the  steamer  Zealand 
on  May  1st.  A  number  of  Postal  officials  were  at 
the  dock  lo  wish  their  colleague  a  pleasant  voyage. 
Mr.  Pillsbury  will  go  from  Antwerp  to  Vienna, 
thence  to  London.  He  will  return  to  this  country 
the  latter  part  of  June.  During  his  absence  Assist- 
ant Superintendent  Charles  E.  Bagley  will  be  acting 
superintendent  in  New  England. 

Frank  Stevens,  for  20  years  chief  opeiitor  in  the 
main  office  of  the  Western  Union  Telegraph  com- 
pany in  Boston,  died  at  his  home  in  Chelsea,  Mass., 
on  April  28th.  He  was  born  in  Laconia,  N.  H., 
April  2S,  1845,  and  entered  the  telegraph  service 
in  September,  1859,  as  a  messenger  for  the  Bain 
company  in  Concord,  N.  H.  He  was  operator  for 
the  American  Telegraph  company  in  Concord  at  the 
time  of  that  company's  consolidation  with  the  West- 
ern Union  company  in  1866,  when  he  was  trans- 
ferred to  the   Boston   office. 

Frank  PL  Clark,  well  known  throughout  the 
country  as  an  electrical  sales  manager,  has  ac- 
cepted the  position  of  western  manager  of  the 
Helios-Upton  company,  with  headquarters  in  Chi- 
cago. Mr.  Clark  will  have  charge  of  the  Chicago 
factory  of  the  company,  as  well  as  the  supervision 
of  the  selling  end  of  the  business  in  the  West.  His 
wide  experience  and  extended  acquaintance  among 
electrical  men  cannot  fail  to  make  his  services  of 
great  value  to  the  company  with  which  he  is  con- 
nected. 

The  Methodist  Episcopal  Church  at  St.  Marys, 
Pa.,  on  Tuesday  evening,  April  30th,  was  the  scene 
of  a  beautiful  wedding,  that  of  Mr.  J.  S.  Speer  to 
Miss  Helen  Mann  Fryling,  daughter  of  Mr.  and  Mrs. 
Henry  Y.  Fryling.  After  the  ceremony  there  was 
a  reception  at  the  residence  of  Mr.  Fryling  from 
8  until  9:30  p.  m.,  when  the  bridal  couple  left  for  the 
East.  Mr.  J.  S.  Speer  is  well  known  to  all  consum- 
ers of  carbon  in  its  various  forms  throughout  the 
United  States,  and  his  marriage  will  doubtless  be 
somewhat  of  a  surprise  to  his  host  of  friends.  He 
is  general  manager  of  the  Speer  Carbon  company. 
Miss  Fryling  is  a  handsome  and  charming  young 
lady,  prominent  in  St.  Marys'  social,  literary  and 
church  circles ;  in  fact,  she  is  the  leader  of  the  select 
set  which  dominates  society  in  that  pretty  little 
town.  At  the  present  time  Mr.  and  Mrs.  Speer  are 
at  the  Imperial,  New  York,  where  they  are  being 
entertained  by  their  many  eastern  friends.  The 
newly  wedded  pair  will  return  to  St.  Marys  after  a 
short  stay  in  Buffalo  to  visit  the  Pan-American 
Exposition,  I'he  Western  Electrician  joins  with 
other  friends  in  extending  hearty  congratulations. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  will  soon  be  built  at  Col- 
lins, Miss. 

An  electric-light  plant  is  being  erected  at  Knights- 
town,  Ind, 

The  Belt  Line  railway  of  Bristol,  Tenn.,  will  in- 
stall   an   electric-lighting   plant, 

Starke,  Fla.,  will  issue  $i8,ooo  of  bonds  for  the 
erection  of  an  electric-light  plant. 

Baker  City,  Ore.,  has  voted  to  issue  bonds  for 
Ihe  erection  of  an  electric-light  plant. 

The  Compton  Land,  Water  and  Electric  com- 
pany, Los  Angeles,  Cal.,  has  been  incorporated, 
with  an  authorized  capital  of  $500,000.    J.  R.  Comp- 


ton, G.  W.  Cox  and  G.  D.  Sanford  are  the  incor- 
porators. 

The  Hastings  Electric  Light  and  Power  com- 
pany, Hastings,  Mich.,  capitalized  at  $60,000,  is  in 
process  of  formation,  and  electric-lighting  service 
will  be  furnished  Hastings,  Middleville,  Nashville, 
Caledonia  and  Lake  Odessa. 

The  Hudson  River  Electric  company,  Albany, 
N.  Y.,  has  been  incorporated,  with  $1^000,000  capi- 
tal stock.  The  object  of  the  company  is  to  furnish 
light,  heat  and  power.  The  incorporators  are  C.  H. 
Peddrick,  J.  M.  Warren  and  F.  G.  Baker. 

A  dispatch  from  Amsterdam  says  that  the  Dutch 
government  has  granted  a  30-year  concession  to 
Messrs.  H.  R.  der  Mosch  and  H.  Jul  Joostenz  of 
Batavia,  Java,  for  the  erection  of  electric-light  and 
power  plants  in  the  cities  of  Padang  and  Djokja- 
karta in  Dutch  East  Indies.  Padang  is  the  largest 
city  on  the  west  coast  of  Sumatra,  having  a  popu- 
lation of  3S,ooo.  Djokjakarta  contains  85,000  and 
is  on  the  north  coast  of  Java. 


ELECTRIC  RAILWAYS. 

The  Jackson  and  Suburban  Traction  company  of 
Jackson,  Mich.,  will  soon  erect  a  new  power  house. 

Work  on  the  grade  of  the  Aurora,  Wheaton  and 
Chicago  electric  railroad  has  begun  at  Maywood, 
111. 

The  Sharon  Street  Railway  company  and  the 
Greenville  Street  Railway  company  have  applied 
for  franchises   in  the  village  of  Greenville,   Pa. 

I.  y\.  Blackburn  and  G.  W.  Taylor,  representing 
the  Cleveland-Chagrin  Falls  consolidated  companies, 
have  applied  for  a  franchise  for  an  electric  railway 
from  Warren,  Ohio,  to  the  Portage  county  line,  by 
way   of  Leavittsburg  and  Phalanx. 

The  Buffalo,  East  Otto  and  Cattaraugus  Railway 
company,  Buffalo,  N.  Y.,  has  been  incorporated,  with 
$800,000  capital  stock,  and  proposes  to  construct  and 
operate  an  electric  railway  from  Cattaraugus  to  Ham- 
burg or  to  Buffalo,  a  distance  of  35  miles. 

The  Chagrin  Falls  and  Cleveland  Railway  com- 
pany of  Akron,  Ohio,  has  been  incorporated,  with 
$10,000  capital  stock,  by  C,  W.  French,  V.  A. 
Dehnee,  C.  D.  Crouch  and  others.  The  purpose 
is  to  construct  an  electric  line  from  Cleveland  via 
Chagrin  Falls  to  Youngstown. 

The  electric  street  railway  between  Charleston  and 
Mattoon,  111.,  will  soon  be  built.  At  a  meeting  of 
the  directors  in  Charleston  it  was  decided  to  in- 
crease the  capital  stock  from  $125,000  to  $200,000. 
The  Charleston-Mattoon  line  will  be  12  miles  long. 
F.  Bolton  of  Huntington,  Va.,  is  president  of  the 
company.  C.  Fairbanks  of  Terre  Haute  and  M.  R. 
Williams  of  Indianapolis  are  also  interested. 

Lee  County  (111.)  farmers  are  promoting  an  elec- 
tric railroad  to  run  from  Steward,  in  the  eastern 
party  of  the  county,  to  Di.xon,  by  way  of  Lee  Center 
and  Amboy.  The  farmers  are  doing  everything  they 
can  to  make  the  road  a  success,  and  will  provide 
free  right-of-way  next  to  the  highway.  It  is 
thought  that  there  will  be  no  difficulty  in  raising 
the  money  for  the  building  and  equipment  of  the 
road. 


PUBLICATIONS. 


The  Kuhlman  Electric  company  of  Elkh.art,  Ind., 
has  issued  a  pamphlet  descriptive  of  its  oil  trans- 
formers, which  it  builds  in  sizes  from  10  to  500  lights. 

The  Peru  Electric  Manufacturing  company  of 
Peru,  Ind.,  has  just  issued  a  series  of  six  booklets 
on  various  articles  which  it  manufactures.  The  latest 
is  one  on  a  porcelain  handle  and  porcelain  cross-bar 
baby  knife  switch,  that  is  approved  by  the  National 
Board  of  Underwriters.  The  booklets  are  sent  upon 
application,  free  of  expense. 


SOCIETIES  AND  SCHOOLS. 

At  a  recent  meeting  of  the  executive  committee 
of  the  International  Association  of  Municipal  Elec- 
tricians in  Niagara  Falls,  N.  Y,,  it  was  decided  to 
hold  the  annual  convention  in  that  city  on  September 
2d,  3d  and  4th.  A  committee,  consisting  of  Morris 
W.  Mead,  F.  C.  Mason  and  J.  W.  Aydon,  was  ap- 
pointed to  select  topics  for  the  papers  to  be  read  at 
the  meeting.  The  new  convention  hall  of  the  Nat- 
ural Fruit  company  was  selected  as  the  place  in 
which  to  hold  the  sessions.  After  the  meeting  of 
the  committee  the  members  visited  the  Pan-American 
Exposition  grounds  and  buildings. 

The  next  regular  meeting  of  the  American  Soci- 
ety of  Mechanical  Engineers  will  be  held  at  the 
Plankinton  House,  Milwaukee,  Wis.,  on  May  28th 
to  31st.  Among  the  papers  scheduled  to  be  presented 
at  the  meeting  are  the  following:  "Method  of 
Filing  and  Indexing  Engineering  Literature,"  by 
George  H.  ]\larr ;  "Rules  for  Drawing  Ofifice,"  by 
A.  W.  Robinson ;  "Requirements  of  Electricity  in 
Manufacturing  Work,"  by  W.  S.  Aldrich ;  "Blue- 
printing by  Electric  Light,"  by  H.  G.  Reist ;  "Draft- 
ing Room  and  Shop  Systems,"  by  F.  O.  and  F.  PI. 
Ball :  "A  Few  Instruments  of  Precision  at  the  Paris 
Exposition  of  1900,"  by  William  E.  Reed  ;  "Efficiency 
Tests  of  a  125-horsepower  Gas  Engine,"  by  C.  PI. 
Robertson. 


MISCELLANEOUS. 

An  ordinance  was  presented  to  the  Pittsburg  City 
Council  on  April  29th  which  provides  for  the  burial 
of  all  electric  wires  by  November  15,  1903.  A  pen- 
alty clause  provides  for  a  fine  from  $50  to  $100  a 
day  for  each  pole  left  standing  after  that  day.  A 
reserve  clause  exempts  electric  railways  from  these 
provisions. 

The  Westinghouse  Machine  company  of  East 
Pittsburg  has  just  completed  the  largest  stationary 
engine  that  has  ever  been  built  in  America.  This 
engine  is  one  of  eight  5,ooo-horsepower  engines 
ordered  by  the  New  York  Gas,  Electric  Light,  Heat 
and  Power  company.  When  occasion  demands,  these 
engines  are  capable  of  delivering  10.500  horsepower 
each.  The  whole  engine  weighs  more  than  1,500,000 
pounds  and  stands  37  feet  high.  The  flywheel  is  23 
feet  in  diameter,  and  the  main  shaft  weighs  136,000 
pounds  and  is  26  to  29%  inches  in  diameter. 


TRADE  NEWS. 

The  Davis  &  Stitt  company,  Marinette,  Wis,, 
states  that  it  recently  disposed  of  its  entire  stock, 
consisting  of  80,000  poles  and  300,000  posts,  to  the 
Lindsley  Brothers  company  of  Menominee,  Mich, 

The  United  States  Carbon  company  of  Cleveland 
was  involved  in  the  recent  suspension  of  the  Cuya- 
hoga Savings  and  Banking  company  of  the  same 
city,  Walter  D.  Sayle  has  been  appointed  receiver 
of  the  Carbon  company. 

Bids  for  the  installation  of  a  conduit  and  wiring 
system  for  the  United  States  postoffice  at  Beaumont, 
Texas,  will  be  opened  at  the  office  of  the  supervising 
architect  in  the  Treasury  Department  at  Washing- 
ton, D.  C,  on  June  loth.  Copies  of  the  drawings 
and  specifications  may  be  obtained  at  the  office  of 
the  supervising  architect  or  at  the  office  of  the 
superintendent  of  construction  at  Beaumont,  Texas. 

On  account  of  increasing  business,  the  Siegrist 
Lubricator  company  has  purchased  the  property  at 
the  northeast  corner  of  Second  and  Vine  streets, 
St.  Louis,  with  a  frontage  of  44V4  feet  on  the  east 
side  of  Second  street,  a  depth  of  138  feet  on  the 
north  line  of  Vine  street  and  a  frontage  on  the 
west  line  of  the  alley  of  63  feet,  A  four-story  brick 
structure,  to  cover  the  entire  lot,  is  to  be  erected, 
and  will  be  used  as  a  factory  for  the  manufacture 
of  lubricators. 

At  the  annual  meeting  of  the  stockholders  of  the 
Joseph  Di.xon  Crucible  company,  held  in  Jersey  City, 
N.  J.,  on  April  15th,  the  following-named  directors 
were  re-elected :  Edward  F.  C.  Young,  John  A. 
Walker,  Daniel  T.  Hoag,  Richard  Butler,  William 
Murray,  Edward  L.  Young  and  Joseph  T.  Bedle. 
The  board  re-elected  officers  as  follows :  President, 
E.  F.  C.  Young;  vice-president  and  treasurer,  John 
A.  Walker  ;  secretary,  George  E.  Long.  Judge  Joseph 
T.  Bedle  was  also  re-elected  counsel  of  the  company. 

In  a  series  of  articles  in  the  Iron  Age  on  Japan 
as  a  commercial  rival  of  the  United  States,  Alexander 
Huu;e  Ford  says:  "While  Japan  is  now  a  large 
purchaser  of  our  electrical  goods,  having  fully 
equipped  trolley  lines  in  her  larger  cities  and  elec- 
tric-light plants  in  even  small  villages,  she  hopes 
before  long  to  manufacture  her  own  supplies.  Small 
electric  factories,  springing  up  all  over  the  country, 
encourage  this  hope.  However,  it  will  probably  be 
some  time  before  Japan  will  be  able  to  compete  with 
us  in  this,  our  specialty,  in  Asia." 

The  Bernstein  "Lowatt"  lainp  is  the  novel  product 
of  the  Bernstein  Electric  Manufacturing  company 
of  Boston,  Mass.,  that  is  described  in  a  recently 
issued  catalogue.  This  lamp  has  a  complete  metal 
reflector  entirely  within  the  bulb  and  directly  behind 
a  multi-coiled  carbon  filament,  both  in  proper  rela- 
tion to  each  other  and  utilizing  all  reflecting  sur- 
faces in  a  scientific  manner.  The  reflectors  are 
either  concave,  to  concentrate  the  light,  or  convex, 
to  spread  it.  The  lamps  are  made  in  standard  volt- 
ages from  45  to  130  volts,  and  for  the  standard 
sockets. 

The  New  England  Electric  Manufacturing  com- 
pany was  organized  under  the  laws  of  the  state  of 
Massachusetts  on  May  2d,  with  an  authorized  and 
paid-in  capital  of  $30,000.  George  O.  Proctor  is 
president  of  the  company,  Guy  H.  Proctor  vice-pres- 
ident and  manager,  and  Charles  A.  Haskell  treasurer. 
This  company  succeeds  to  the  business  of  the  .Anchor 
Electric  company,  with  which  Guy  H.  Proctor  has 
been  connected  for  five  years,  and  will  continue  to 
manufacture  the  Anchor  specialties  at  the  factory  at 
Somerville.  President  George  O.  Proctor  is  a  prom- 
inent grain  merchant  of  Boston  and  Mr.  Haskell 
has  heretofore  been  connected  with  the  leather  trade. 
The  new  company  starts  out  under  very  favorable 
auspices.  The  business  experience  and  financial 
standing  of  the  members  of  the  company  are  of  the 
best,  and  the  company  will  doubtless  receive  its'  full 
share  of  patronage. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield,  Mass.,  has  issued  a  bulletin  descriptive 
of  the  S.  K.  C.  indicating  wattmeter  and  S.  K.  C. 
jiliase  indicator.  These  instruments  depend  upon  the 
dynamometer  principle,  and  are  of  the  spherical- 
coil  type.  No  allowance  has  to  be  made  in  the  read- 
ing of  the  wattmeter,  as  it  is  not  affected  by  a  lead- 
ing or  a  lagging  load  of  any  power  factor.  It  indi- 
cates power  directly,  or,  in  other  words,  tells  what 
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the  engine  is  doing.  The  phase  indicator  facilitates 
the  counteracting  of  leading  or  lagging-load  disturb- 
ances on  a  line  by  indicating  the  proper  variation 
of  the  excitation  of  the  synchronous  motors  con- 
nected thereto.  At  a  glance  it  tells  the  condition 
of  phase  relation  of  current  and  electromotive  force. 
Where  motors  and  lights  are  supplied  by  the  same 
macliines  this  instrument  is  of  great  value.  By  its 
indications  the  regulation  of  the  whole  system  may 
be  materially  increased. 

The  Bunnell  Telegraphic  and  Electric  company, 
110-120  Beekman  street,  New  York  city,  well  known 
tlironghout  the  electrical  field,  has  recently  pur- 
chased the  plant  and  business  of  the  National  Electric 
and  Manufacturing  company  of  Milford,  Conn.,  and 
lias  assumed  control  of  the  plant  and  apparatus  of 
that  company.  It  is  the  intention  of  the  Bunnell 
company  to  remodel  the  interior  of  the  factory,  in- 
stall more  modern  machinery  and  e.^;tend  the  present 
facilities  for  output,  and  while  the  present  force 
of  hands  will  be  employed,  a  large  number  of  skilled 
workmen  will  be  added  to  it.  The  Bunnell  com- 
pany has  also  recently  made  several  large  additions 
to  its  supply  house  and  factory  in  New  York,  having 
bought  and  equipped  throughout  the  building  located 
at  Nos.  :i8  and  120  Beekman  street.  The  New 
York  establishment,  with  this  recent  extension,  now 
numbers  from  no  to  120  Beekman  street,  occupy- 
ing nearly  the  entire  front  of  that  block,  where 
the  company  will  retain  its  office  and  salesroom. 
The  company  has  thus  greatly  increased  its  facilities 
for  manufacturing  general  electric,  street-rail- 
way, telephone  and  telegraph  supplies.  It  is  adding 
valuable  improvements  to  the  district,  burglar  and 
fire-alarm  call  boxes  and  registers  manufactured  by 
the  National  company.  It  has  just  issued  a  com- 
plete catalogue  of  220  pages,  which  describes  many 
new  features  in  the  company's  line. 


BUSINESS. 

The  Electric  Appliance  company  of  Chicago  says 
that  it  is  shipping  the  A.-B.  arc  lamp  by  hundreds. 

The  Pencoyd  plant  of  the  American  Bridge  com- 
pany shipped  during  March  7,339  tons  of  material. 
It  is  believed  that  this  is  the  largest  shipment  ever 
made  by  any  bridge  shop  in  the  world. 

The  Manhattan  Electrical  Supply  company  of 
New  York  and  Chicago  reports  heavy  sales  of  its 
own  specialties,  as  well  as  of  the  general  line  of 
supplies.  All  who  have  not  written  for  the  com- 
pany's general  catalogue  are  requested  to  do  so  at 
once,  so  as  to  receive  a  copy  as  soon  as  the  book  is 
off  the  press. 

The  G.  F.  Brunt  Porcelain  Works  of  East  Liver- 
pool, Ohio,  are  calling  attention  to  their  latest  im- 
proved regulating  socket  for  15-candlepower  incan- 


descent lamps.  They  are  adapted  to  direct  or  alter- 
nating current,  for  any  voltage  between  50  and  118 
and  for  T.-H.,  Edison  or  Westinghouse  bases.  The 
lamp  regulates  between  two  and  16  candlepowcr,  and, 
it  is  claimed,  will  save  40  per  cent,  of  the  current 
when  turned  down. 

Charles  H.  Besly  &  Co.  of  Chicago  report  that 
their  general  business  is  very  good  and  that  thej 
are  making  large  shipments  of  their  Helmet 
oil.  Bonanza  cups  and  their  new  Badger  oil  cups,  in 
which  Helmet  oil  is  used.  At  the  Besly  factory  at 
Beloit,  Wis.,  the  firm  is  running  22  hours  a  day  in 
its  oil-cup  department.  Besly  &  Co.  have  just  made 
shipment  of  an  entire  carload  of  Gardner  disk  grind- 
ers on  orders  for  delivery  in  New  York,  Pennsylvania 
and  New  England. 

The  St.  Louis  Electrical  Supply  company  of  St. 
Louis,  Mo.,  has  recently  moved  to  a  new  address 
at  911  Market  street,  its  old  building  not  being  large 
enough  to  carry  on  the  business.  The  company  now 
occupies  its  own  four-story  building.  Mr.  Doxsie, 
secretary  of  the  company,  reports  business  very  good, 
the  company  having  recently  completed  a  municioal 
plant  at  Coffeyville,  Kan.,  with  two  belted  6o-kilo- 
watt.  alternating-current  Westinghouse  generators. 
In  all  there  will  be  3.000  lights  furnished  by  the  plant. 

An  important  contract  was  recently  awarded  to  the 
Stanley  Electric  Manufacturing  company  of  Pitts- 
field,  Mass..  by  the  Castner  Electrolytic  Alkali  com- 
pany of  Niagara  Falls,  N.  Y.,  for  eight  S.  K.  C. 
motor-generators,  each  set  having  a  direct-current 
output  of  500  kilowatts.  These  machines  will  take 
the  current  from  the  Niagara  Falls  Power  company, 
at  2,200  volts,  25  cycles,  converting  it  into  direct 
current  of  245  volts  for  electrolytic  work.  The  con- 
tract includes  a  complete  switchboard  equipment  for 
handling  the  8,500  kilowatts. 

The  Star  Brass  Works.  67-69  South  Canal  street, 
Chicago,  call  attention  to  their  whitewash  and  paint- 
ing machine,  which  can  be  used  with  great  saving 
and  convenience  at  this  time  of  the  year  in  paint- 
ing or  whitewashing  factories,  barns,  central  stations, 
etc.  This  machine  is  made  for  hard  and  long  serv- 
ice, and  it  is  estimated  that  by  its  use  two  men  can 
do  the  work  of  25  men  with  brushes.  The  Star  Brass 
Works  are  also  dealers  in  a  cold-water,  fireproof 
paint,  which  is  used  for  inside  work  only,  and  has 
been  extensively  used  throughout  the  country.  Or- 
ders received  for  machines  and  paint  the  last  two 
months  have  been  large,  and  have  not  only  been  from 
nearly  all  parts  of  the  United  States,  but  also  from 
foreign  countries. 

The  B.  F.  Sturtevant  company  of  Boston,  Mass., 
is  rapidly  recovering  from  the  effects  of  the  fire  of 
-\pril  14th.  which  affected  only  the  engine  and  elec- 


trical departments.  With  only  a  day's  delay  incident 
to  the  renewal  of  belts,  the  remainder  of  the  plant 
has  been  running  as  usual.  Already  a  complete  new 
equipme.it  of  improved  machine  tools  is  nearly  in- 
stalled in  other  buildings.  As  the  Sturtevant  com- 
pany employs  electric  transmission  for  the  driving 
of  a  considerable  portion  of  its  tools,  this  work 
Oi  installation  has  been  a  comparatively  simple  mat- 
ter. Further  delay  in  shipment  of  engine  and  elec- 
trical work  is  unlikely,  for  no  patterns  or  drawings 
were  destroyed,  and  the  foundry,  with  a  large  stock 
of  castings,  is  intact. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  its  spring  business  has  opened  up 
in  a  most  gratifying  manner  and  that  every  de- 
partment of  its  business  is  rushed  with  orders.  It 
states  that  it  is  meeting  with  success  in  the  intro- 
duction of  the  new  J.  M.  standard  junction  boxes, 
and  that  all  contractors  who  have  used  the  box  say 
that  it  is  the  most  economical  and  best  arranged  box 
that  they  have  ever  used.  This  box  is  so  built  that 
it  has  a  slate-lined  wiring  pocket  back  of  the  tablet, 
so  that  the  entering  wires  can  be  brought  in  from 
anv  direction  through  the  sides  or  back  without 
dilTiculty.  The  tablet  board  can  be  easily  removed 
without  disturbing  the  box,  and  is  not  placed  in 
position  until  all  the  building  operations  are  com- 
pleted. The  boxes  are  made  in  two  general  types, 
one  for  surface  work  and  one  for  concealed  work. 
The  company  has  a  special  bulletin  covering  these 
boxes  which    it    mails   on   application. 

Elmer  A.  Willyoung  of  New  York  city  reports 
brisk  and  promising  business.  He  has  recently 
moved  into  a  new  office  and  laboratory  at  II  Frank- 
fort street.  The  equipment  of  this  laboratory  has  been 
completely  overhauled  and  much  added  to.and  is  now 
said  to  be.  for  accurate  electrical  standardizing,  one  of 
the  very  best  in  the  country.  Many  of  the  instru- 
ments are  new,  having  been  specially  designed  for 
his  own  work  by  Mr.  Willyoung.  For  resistance 
work  there  is  a  complete  set  of  standards  by  Woolf 
of  Berlin,  certified  by  the  Reichsanstalt.  These  stan- 
dards range  from  one  ohm  down  to  o.cooi  ohm.  and 
carry  current  from  one  to  i.ooo  amperes.  For  low- 
resistance  comparison  is  provided  a  special  Carey- 
Foster  bridge,  and  for  the  resistance  work  of  higher 
value  a  series-multiple  bridge.  For  quick  approxi- 
mate work  a  special  half-meter  slide  bridge  is  used. 
For  condenser  testing  is  used  a  faradmeter  on  the 
Varlcy  slide  principle  and  utilizing  an  alternating 
current,  while  for  ballistic  tests  a  pendulum  is  em- 
ployed. The  Willyoung  X-ray  machines  are  said  to 
be  finding  increasing  favor.  They  are  now  made  for 
either  battery  or  power  circuits  of  practically  any 
voltage  and  for  either  direct  or  alternating  current. 
A.  new  line  of  portable  coils  has  just  been  brought 
out  by  Mr.  Willyoung. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


672,913.  Electrolytic  Current  Rectifier  and  Con- 
denser. Charles  Pollak,  Frankfort-on-the-Main, 
Germany.    Application  filed  March  7,  1899. 

This  device  consists  of  an  electrolylic  transforming  or 
condensing  cell  having  an  electrolyte  containing  a  free  or- 
ganic acid  of  the  aromatic  class. 

672,936.  Control  of  Electric  Motors.  PVank  W. 
Garrett,  Johnstown,  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
tiled  August  28,  1900. 

In  a  system  of  series-parallel  control  for  two  electric 
motors,  this  patent  covers  the  method  of  shifting  the  mo- 
tors from  a  circait  relation  wherein  their  fields  are  in  par- 
allel and  their  armatures  in  series  to  a  fnl!  parallel  rela- 
tion. The  method  consists  in  connecting  the  field  coils  of 
both  motors  and  the  armature  of  one  motor  in  series,  and 
the  armature  of  the  other  motor  in  shunt  with  the  first- 
named  motor. 

672,942.  System  of  Automatic  Telephone  Exchange. 
Alexander  E.  Keith.  John  Erickson  and  Charles 
J.  Erickson,  Chicago,  lU.,  assignors  to  the  Auto- 
matic Telephone  Exchange  company,  Baltimore, 
Md.    Application  filed  June  23,  1897. 

A  series  of  circuits  from  distant  stations  is  combined 
with  a  series  of  selectors,  one  for  each  station,  these  select- 
ors being  arranged  consecutively  in  groups.  There  is  also 
a  series  of  connectors  arranged  in  groups.  The  connect- 
ors of  each  group  form  means  of  communicatioo  with  each 
other  and  indeoendent  circuits  are  placed  between  the 
selectors  and  the  connectors.  The  groups  of  connectors 
are  arranged  consecutively  to  correspond  with  the  consecu- 
tive arrangement  of  the  selectors,  and  the  circuits  from 
each  groap  of  connectors  form  means  of  communication 
with  their  corresponding  selectors,  while  the  circuits  from 
each  gronp  of  selectors  form  means  of  commuoication  with 
their  conespcnding  connectors.     (See  cnt.  next  page.) 

672,950.  Electric  ilotor.  Frank  A.  Merrick  and 
Joseph  D.  Forrer,  Johnstown,  Pa.,  assignors 
to  the  Lorain  Steel  company  of  Pennsylvania. 
Application  filed  August  16,  1900. 

In  the  armature  are  combined  a  non-threaded  shaft  hav- 
ing an  enlarged  portion,  a  head  seated  on  the  enlarged 
portion,  an  opposite  head  seated  against  the  shoulder 
formed  by  one  end  of  the  enlarged  portion,  and  a  lami- 
nated body  between  the  heads.  Clamping  bolts  pass 
through  the  body  and  heads,  and  there  is  a  locking  device 
removably  secured  to  the  shaft  to  prevent  endwise  move- 
ment through  the  body  and  heads, 

672,951-  Electric-railwaj'  Motor.  Frank  A.  Merrick. 
Johnstown.  Pa.,  assignor  to  the  Lorain  Steel 
company  of  Pennsylvania.  Application  filed  Au- 
gust 21,  1900. 

The  field-magnet  frame  is  constructed  in  upper  and 
lower  sections,  armature-shaft  bearings  being  seated  par- 
tially in  each  section-  Adjustable  hinges  connect  the  sec- 
tions at  one  edge,  and  removable  bolts  connect  the  sec- 
tions at  the  ends.  Rings  or  straps  engage  the  projecting 
ends  of  the  shaft  bearings  and  are  removably  secured  to 
both  upper  and  lower  sections. 


Issued  Afril  jo,  igoi. 

672,952.  Electric-railway  Motor.  Frank  A.  Merrick, 
Johnstown.  Pa.,  assignor  to  the  Lorain  Steel 
company  of  Pennsylvania.  Application  filed  Au- 
gust 21,  1900. 

The  motor  frame  is  formed  in  two  main  sections,  which 
are  connected  by  hinges  at  one  edge  and  have  bolts  for 
holding  the  sections  toeether.  Bearing-supporting  mem- 
bers are  seated  in  cut-away  portions  of  the  sections  and 
have  laterally  extending  arms  or  projections.  Bolts  are 
seated  in  the  upper  frame  section  and  engage  the  arms  or 
projections,  the  lower  ends  of  the  bolls  being  secured  with 
nuts. 

672,959.  Electrical  Connector.  Harry  E.  Norris, 
Northeast,  Pa.     Application  filed  July  20,  1900. 

This  device  consists  of  a  connector  terminal  comprising  a 
terminal  portion  and  a  tapered  protuberance  having  a  base 
of  less  diameter  than  the  terminal  portion.  This  protuber- 
ance extends  from  the  end  of  the  terminal. 

672,967.  I'elephone-exchange  Mechanism.  Harlen 
P.  Snow,  Erie,  Pa.,  assignor  of  one-half  to 
Frederick  C.  Jarecki,  Erie,  Pa.  Application 
filed  September  28,  1899. 

There  are  120  claims  in  this  patent.  One  of  ihem  de- 
scribes a  series  of  incoming  and  outgoing  line  wires  to 
which  a  series  of  groups  of  telephones  is  connected.  Each 
group  utilizes  in  common  one  wire  of  one  of  the  series  of 
wires  for  one  side  of  their  circuits,  and  a  different  wire  of 
the  other  series  for  each  telephone  of  -ihe  group,  each 
series  of  wires  containing  a  common  wire  for  a  group.  A 
series  of  bars  is  connected  with  the  outgoing  wires  and  a 
series  of  bars  is  connected  with  the  incoming  wires.  An 
inductive  repeater  is  provided  which  is  normally  out  of  the 
line  of  circuit.  Means  for  connecting  the  two  circuits  of 
the  coil  with  any  of  the  circuits  formed  by  the  outgoing 
and  incoming  wires  and  a  reciprocating  mechanism  are 
provided,  also  a  controlling  mechanism,  one  for  each  line 
wire  and  connected  bar.  There  are  a!so  means  controlled 
by  the  controlling  mechanism  for  coupling  the  brushes  with 
the  reciprocating  means  and  for  uncoupling  the  brushes 
from  the  reciprocating  means  with  the  brush  of  the  bar 
corresponding  to  the  actuated  controlling  mechanism. 

672,989.  Transformer.  Harry  Shoemaker,  Phila- 
delphia, Pa.,  assignor  of  one-half  to  Gustave  P. 
Gehring,  Philadelphia,  Pa.  Application  filed 
February  12,  190T. 

This  transformer  comprises  an  induction  coil  having  two 
elec'rical  circuits  in  connection  with  the  primary  winding. 
A  spring  lever  makes  connection  with  each  of  the  circuits, 
one  at  a  time.  A  revolving  ratchet  wheel  operates  the  lever 
to  make  the  connection,  thus  producing  an  alternating  or 
intermittent  current,  as  desired. 

672,992.  Controller  for  Electric  Motors.  Emmett 
W.  StuU,  Johnstown.  Pa.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Original  ap- 
plication filed  June  8.  1900.  Divided  and  this 
application  filed  July  25,  1900. 

The  motor  controller  described  comprises  two  controller 
drums,  each  of  which  is  provided  with  contacts  and  con- 
nections for  controlling  one  pair  of  motors.  A  reversing 
switch  ig  arranged  to  reverse  the  direction  of  the  motors, 


and  also  to  cut  out  either  pair  without  entirely  cutting  out  of 
circuit  the  contacts  of  the  corresponding  controller  drum. 

673,020.  Electric  Pendulum  Clock.  Frederick  Hae- 
nichen  and  Otto  A.  Haenichen,  Paterson,  N.  J. 
Application  filed  January  10,  1900. 

This  device  involves  the  combination  of  a  pendulum,  a 
crutch  connected  with  the  pendulum,  a  current  reverser 
partly  supported  on  the  crutch,  an  electromagnet  and  a 
balanced  armature  actuated  by  the  electromagnet.  An  im- 
pulse mechanism  is  intermittently  actuated  by  the  arma- 
ture for  imparting  an  impulse  to  the  pendulum,  and  a 
beat-regulating  devfce  operates  in  conjunction  with  the 
current  reverser  to  restore  to  the  pendulum  a  beat  of  pre- 
determined length  at  regular  intervals  of  time. 

^73^^39-  Telephone  System  and  Apparatus  Therefor. 
Arthur  T.  M.  Thomson,  East  Dulwich,  England. 
Application  filed  October  9,  1899. 

This  system  combines  with  an  electric  circuit  and  a  dis- 
tant indicator  or  signal  included  in  the  circuit  a  semi- 
automatic latent  signaling  switch  for  actuating  and  control- 
ling the  indicator  or  signal.  This  switch  consists  of  a  frame 
in  electrical  connection  with  one  terminal  of  the  circuit, 
movable  contact  plates,  a  contact  piece  on  the  frame  and  an 
externally  screw-tbreaded  spindle  rotatably  mounted  in  but 
insulated  from  the  frame.  Means  are  provided  for  rotat- 
ing the  spindle  in  one  direction,  a  traveling  nut  block  is 
mounted  on  the  spindle,  and  a  contact  is  carried  by  the 
nut  block  in  electrical  connection  with  the  other  terminal 
of  the  circuit,  and  is  adapted  to  brush  the  contacts  on  the 
plates  and  frame. 

673,07.2.  Telephone  Meter.  Donald  M.  Bliss,  Lowell, 
JNIass.,  assignor  to  the  Automatic  Telephone  Me- 
ter company,  Orange,  N.  J.  Application  filed 
October  i,  1900. 

This  device  is  located  at  the  instrument  and  includes  a 
circuit  containing  electromagnets  to  operate  the  meter. 
This  circuit  is  bridged  across  the  line  conductors  and  is 
independent  of  the  other  circuits  at  the  instrument. 
Means  are  provided  for  closing  the  circuit  in  response  to 
the  outgoing  signaling  currents;  also  means  for  break- 
ing the  circuit  in  response  to  the  incoming  signaling  cur- 
rents. 

673,085.  Safety  Synchronizer  for  Coupling  into  Par- 
allel Alternating-current  Machines.  John  Pear- 
son, St.  Paul,  Minn.  Application  filed  February 
19,   1901. 

A  rotary  converter  having  direct-current  leads  and  alter- 
nating-current leads  is  combined  with  an  automatic  or 
self-closing  switch  in  the  alternating-current  leads  and  ati 
automatic  circuit-breaker  in  the  direct-current  leads.  Elec- 
tric trips  for  the  switch  and  the  circuit-breaker  have  their 
magnets  connected  into  a  common  trip  circuit.  There  is  a 
hand  switch  for  controlling  the  trip  circuit.  (See  cut,  next 
page  ) 

673,106.  Electric  Arc  Lamp.  Samuel  H.  Anderson, 
Pasadena,  Cal.    Application  filed  May  23,  1900. 

A  magnet  is  energized  by  the  current  which  operates  the 
lamp,  while  a  hollow,  movable  armature  operated  by  the 
magnet  and  arranged  to  receive  the  upper  carbon   is   fur 
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nished  with  a  projecting  arm.  A  member  connected  with 
one  side  of  the  circait  and  slidiog  on  the  hollow  armature 
is  arrao^ed  to  contact  with  the  carboo.  A  lever  pivoted  to 
the  sliding  member  is  arranged  to  engage  the  carbon  to 
force  it  into  contact  with  the  sliding  member.  There  are 
means  provided  to  limit  the  movement  of  the  sliding  mem- 
ber, and  a  connection  unites  the  arm  with  the  lever  to 
operate  the  same. 

673,103.  Rheostat.  Arthur  W.  Bcrrcsford,  Westncid, 
N.  J.    AppHcation  filed  June  12,  1900. 

Id  this  coDstnictioD  there  is  a  circular  base  of  insulating 
material  with  3  hole  in  (he  center.  There  is  a  depressed 
portion  in  the  base  concentric  with  the  bole,  and  also  a 
concentric  row  of  teeib.  Between  the  periphery  of  the 
base  and  the  row  of  teeth  there  is  a  shallow  annnlar 
groove. 

(>73'^39-  Portable  Electric  Fan.  .Edward  R.  Post 
and  Frederick  Wright,  Newburgh,  N.  Y.  Ap- 
plication filed  May  26,  igoo. 

The  held  frame  of  this  motor  is  provided  with  a  station- 
ary, longitudinally  arranged  supporting  spindle,  having  an 
extended  stem  and  an  intermediate  bearing  shoulder. 
There  is  a  sleeve  shaft  for  the  armature  mounted  upon  the 
extended  stem  of  (he  spiodle  and  co-operating  with  the 
shoulder  of  it.  This  sleeve  shaft  carries  the  commutator. 
A  cross-bar  is  mounted  on  the  supporting  spindle  at  one 
side  of  the  bearing  shoulder,  and  (he  brush-holders  are 
carried  by  tbe  cross-bar. 


between  the  two  short  block  sections.  An  open  signal 
circui(  is  closed  by  the  contact  of  the  upright  armature 
with  the  horii:ontal  armature  when  a  car  short-circuits  the 
normally  closed  circuit. 

673,222.  Storage  Battery.  Arvid  Reuterdahl,  Provi- 
dence, R.  I.,  assignor  to  the  ReuLcrdahl  Elec- 
tric company,  Saco,  Me.  Application  filed  Au- 
gust 9,  1900. 

The  jar  has  oppositely  arranged  parallel  grooves  and  a 
composite  plate,  consisting  of  a  Qexible  and  perforated 
sheet,  which  is  inserted  in  and  supported  by  the  grooves. 
This  plate  is  of  a  material  which  is  a  non-conductor  of 
electricity,  bent  into  U  shape.  A  mass  of  active  material 
is  contained  in  the  bent  sheet  and  there  is  an  embedded 
conducting  plate  having  the  entire  superficial  area  of  its 
embedded  portion  in  contact  with  the  active  material. 
This  material  is  held  against  the  conducting  plate  by 
means  of  the  insertion  of  the  ends  of  the  bent  sheet  in  the 
grooves. 

673,238.  Electric  Signal.  Hiram  M.  Buck  and  John 
H.  Love,  Baltimore,  Md.  Application  filed  June 
II,   1900. 

This  signal  consists  of  a  relay  with  spaced  electromag- 
nets, a  pivoted  armature  for  each  magnet,  an  arm  carried 
by  each  armature,  the  arms  being  disposed  for  movement 
in  a  common  plane.  A  contact  is  adapted  for  engagement 
by  one  of  the  arms  when  moved  under  the  influence  of  iis 
electromagnet,  while  the  opposite  arm  is  adapted  to  lie  out 
of  contact  with  the  contact  and  in  the  path  of  movement 
of  the  first  arm.  There  are  also  means  for  connecting  the 
contact  point  and  the  first  arm  in  a  circuit  to  be  closed. 


NO.    672,942. 


NO.    673,085. 


673.169.  Electric  Elevator.  Nils  O.  Lindstrom, 
New  York,  N.  Y..  assignor  to  Alonzo  B.  See 
and  Walter  L.  Tyler,  New  York,  N.  Y.  Appli- 
cation filed  February  4,  1901. 

The  counterweight  is  in  excess  of  the  weight  of  the  car, 
whereby  the  actuating  electric  machine  will  at  times  be  a 
motor  and  at  oiher  times  a  generator.  Operation  of  the 
switch  in  the  car  to  change  the  speed  of  the  machine  will 
effect  the  desired  result  whether  the  machine  be  running 
as  a  motcr  or  as  a  generator.     (See  cut.) 

673.176.  Clamp  for  Trolley  Wires.  James  W.  Perry, 
Philadelphia,  Pa.,  assignor  to  H.  W.  Johns  Man- 
ufacturing company  of  New  Jersey.  Applica- 
tion filed  March  28,   1901. 

In  a  trolley  crossing  or  switch  structure  the  free  end  of 
the  arm  is  jointed  to  a  laterally  movable  clamping  jaw. 
The  arm  is  adapted  to  grasp  the  trolley  wire  and  means  are 
provided  for  clamping  the  jaw^pon  the  wire  and  moving  it 
toward  the  arm. 


NO.    673.345- 

673,209.  Brake.  Frank  J.  Lingemann,  Detroit,  Mich. 
Application  filed  July   13,  igoo. 

This  mechanism  consists  of  a  frame,  an  axle,  a  brake 
wheel  mounted  on  tbe  axle,  a  fle.^ible  brake  shoe  for  con- 
trolling the  wheel  having  one  end  secured  to  the  frame  and 
the  other  engaging  the  armature  of  an  electromagnet  or 
solenoid.  A  rack  is  pivoted  to  the  frpe  end  of  tbe  brake 
shoe.  A  fixed  rack  is  secured  in  the  frame  and  there  are 
means  for  bringing  tbe  swinging  rack  into  engagement  with 
(he  fixed  rack. 

673,211.  Telephone  Appliance.  Myer  London,  Mc- 
Keesport,  Pa.    Application  filed  October  31,  1900. 

This  appliance  consists  of  an  arm  pivotally  secured  at  its 
base  to  permit  vertical  adjustment.  A  projection  extends 
from  the  arm  to  engage  the.  switch  hook  of  the  telephone 
and  a  receiver  is  rotatably  mounted  upon  the  upper  end  of 
the  arm.  Means  are  provided  whereby  the  receiver  is 
caused  to  be  adjusted  from  its  vertical  or  normal  position 
to  a  horizontal  position  when  the  arm  is  lowered. 

673,219.  Double-relay  Crossing  Signal.  Bert.  N. 
Parrish,  Jackson,  Mich.  Application  filed  June 
30,  1900. 

An  electromaenet  is  in  normally  closed  circuit  with  two 
short  block  sections  in  one  of  the  rails  of  a  railway  track 
and  a  long  block  section  in  the  other  rail.  The  magnet 
holds  an  upright  pivoted  armature  which  constitutes  one 
terminal  of  an  open-relay  circuit.  A  second  electromag- 
net has  a  horizontally  pivoted  armature  which  constitutes 
the  other  terminal  of  tne  relay  signal  circuit.  The  second 
magnet  is  in  open  circuit  with  the  long  block  section  and 
also  with  an  intermediate  insulated  block  section   located 


NO,   673,169, 

673,249.  Base  for  Battery  Cells.  George  T.  Eyan- 
son  and  Albert  J.  Shinn,  Philadelphia,  Pa.,  as- 
signors to  Herman  J.  Dercum,  trustee,  Philadel- 
phia, Pa.     Application  filed  December  4,  1900. 

This  device  has  sides  that  form  a  dish-shaped  receptacle. 
There  are  recesses  in  the  sides  for  the  attachment  of  a  cell 
casing  and  a  channel  in  tbe  base  communicating  with  the 
interior. 

673,266.  Booster-regulating  System  for  Storage- 
battery  Circuits.  Albert  S.  Hubbard.  Belleville, 
N.  J.,  assignor  to  the  Gould  Storage  Battery  com- 
pany, New  York,  N.  Y.  Application  filed  March 
2,   1 901. 

This  system  consists  of  a  storage  baitery  and  a  work 
circuit  in  combination  with  a  booster  having  its  armature 
in  series  with  ihe  storage  battery  and  an  auxiliary  gener- 
ator connected  to  excite  tbe  field  magnet  of  the  booster. 

673.274.  Electric-circuit  Controller.  Harry  W.  Leon- 
ard, New  York,  N.  Y.  Application  filed  March 
27,  1899- 

Two  independentlymovable  switch  levers  are  shown,  with 
an  electroresponsive  device  for  controlling  one  of  the 
levers,  which,  in  responding  to  failure  or  abnormal  decrease 
of  current,  releases  the  lever.  Means  are  provided  for 
moving  the  lever  when  released  to  aftect  the  circuit.  An 
electroresponsive  device  for  controlling  the  other  lever  in 
responding  to  abnormal  increases  of  current  releases  the 
second  lever.  Means  are  provided  for  moving  the  second 
lever  when  released  to  affect  the  circuit. 

673,277.  Incandescent  Electric  Lamp.  Jules  E.  dc 
Margay,  Paris,  France.  Application  filed  No- 
vember  8,    1S98. 

A  lamp  is  shown  which  comprises  a  base  adapted  to  be 
fitted  in  a  socket.  A  central  reflecting  piece  is  carried  by 
the  base,  and  there  are  a  number  of  tubes  containing  fila- 
ments arranged  around  the  reflecting  piece. 

673.286.  Electromechanical  Emergency  Brake  for 
Tram  Cars.  Emanuel  von  Planta,  Lucerne, 
Switzerland,  assignor  to  the  Gesellschaft  fiir 
Patcntverwcrtung  der  Elektro  -  Mechanischcn 
Notbremsc,  Basle,  Switzerland.  Application  filed 
January    10,    1901. 

In  this  device  an  electric  circuit,  with  a  source  of  elec- 
trical energy  and  an  electromagnet  contained  therein,  is 
combined  with  an  armature  disposed  in  operative  prox- 
imity to  the  electromagnet.  A  skid  which  is  adapted  to  be 
engaged  by  one  of  the  wheels  of  a  vehicle  to  stop  the  latter 
rests  on  one  of  the  rails,  and  a  train  of  mechanism  carries 
the  skid  and  is  normally  engaged  by  the  armature  to  main- 
tain the  skid  elevated.  The  source  of  eleclricat  eoerey 
operates  ihroueh  the  circuit  as  a  means  for  braking  the 
vehicle  and  simultaneously  actuating  the  armature. 

673.287.  Storage  Battery.  Arvid  Reuterdahl,  Prov- 
idence, R.  L     Application  filed  October  10,  1900. 

In  this  battery  a  composite  plate  consists  of  two  parallel 
and  perforated  sheets  provided  with  apertures.  A  strip  is 
inserted  between  the  parallel  sheets  along  (he  bottom.  An 
electrode  comprising  a  top  bar  as  wide  as  ibe  strip  is  in- 
serted between  the  sheets  at  the  top  of  the  same  and  lead- 
ribbon  strips  extend  from  the  top  bar.  These  constitute 
the  active  material  and  pass  between  the  sheets  in  contact 
therewith.  Rods,  screw-thteaded  at  their  ends,  pass 
through  the  apertures  of  the   two  sheets  and  nuts  engage 


the  ends  of  the  rods,  the  sheets  and  bottom  strip.  The 
rods  and  nuts  are  made  of  a  material  which  is  not  a  con- 
ductor of  electricity. 

673.28c.  Supporting  Frame  for  Relay  Magnets. 
Ulysses  G.  Rogers,  New  York,  N.  Y.  Applica- 
tion filed  F'ebruary  28,   1901. 

This  frame  consists  of  an  armature-contact-supporting 
yoke  on  the  front  end  of  the  top,  and  has  hind-end  and 
front-end  top-supporting  legs  located  between  the  magnet 
spools  at  their  ends,  respectively.  The  hind  side  of  the 
hind  leg  is  practically  flush  with  the  ends  of  the  spools. 

673.315-  Printing  Telegraph.  George  A.  Cardwcll, 
New  York,  N.  Y.,  assignor  to  Joseph  E.  Heimer- 
dingcr,  New  York,  N.  Y.  Application  filed  No- 
vember 18,  1899.     Renewed  November  14,  1900. 

This  apparatus  comprises  a  number  of  working  circuits 
or  branches,  each  including  a  working  magnet  and  having  at 
least  three  breaks  or  gaps.  Controllable  magnets,  each 
responding  to  a  characteristic  kind  of  impulse,  operate 
sets  of  switches.  Each  set  closes  breaks  in  different  work- 
ing circuits,  but  not  all  the  breaks  in  any  one  working  cir- 
cuit. Tbe  operation  of  particular  sets  of  switches  in  a 
certain  order  of  three  at  the  least  closes  all  the  breaks  of  a 
particular  woiking  circuit. 

^73-3i7-  Automatic  Reverse  Cut-out  for  Electric 
Traveling  and  Hoisting  Cranes.  Jacob  S.  Cole 
and  George  E.  Swartz,  Homestead,  Pa.  Appli- 
cation  filed  August  14,   1900. 

The  trolley  of  an  electrically  operated' crane  is  combined 
with  a  cut-out  supported  from  the  trolley  and  comprising 
an  insulated  disk,  which  has  contact  segments  mounted  on 
the  inner  and  on  the  outer  face  and  connected  together. 
Contact  hats  are  carried  by  the  disk  and  provided  with 
contacts  10  engage  the  segments  on  the  inner  face  of  the 
disk.  A  pair  of  adjusting  levers  are  shown,  together  with 
means  on  the  trolley  for  engagement  with  the  levers  where- 
by the  contacts  of  the  contact  bars  are  shifted  from  en- 
gagement with  the  segments  on  the  inner  face  of  the  disk, 
and  the  electrical  circuit  is  thus  broken. 

673.344-  Telephone  Switch  and  Cut-out.  Peter  J. 
Wendell,  Opheim,  III.  Application  filed  April 
1 8,    1900. 

A  number  of  telephones  and  a  line  wire  ccmmon  to  all  of 
them  are  ccmbined  with  means  for  grounding  the  line  wire 
on  one  side  of  a  given  telephcne,  means  for  completing  the 
circuit  through  the  telephone  and  the  line  wire  on  the 
other  side,  and  means  for  shunting  the  telephone  and  con- 
necting the  line  wires  en  opposite  sides  thereof. 

673.345-  Regulation  of  Dynamo-electrical  Machin- 
ery. Schuyler  S.  Wheeler,  New  York,  N.  Y., 
assignor  to  Harry  Ward  Leonard,  East  Orange, 
N.  J.     Application  filed  September  24,  1894. 

This  device  provides  for  a  shunt-wound  working  motor 
and  a  Fhunt-wound  regulating  motor,  the  armatures  of 
which  are  connected  in  series  to  the  feed  circuit,  and 
means  for  controlling  the  counter-electromottve  force  of 
ihe  regulating-motor  to  regulate  the  working  motor.  (See 
cut.) 


NO.  673,372. 

673,350.  Telephone  Transmitter.  Charlton  E.  Yo- 
com,  New  York,  N.  Y.,  assignor  of  one-half 
to  James  G.  McFadyean,  Pittsburg,  Pa.  Ap- 
plication filed  February  4,  1901. 

Several  diaphragms  each  has  a  carbon  element  asso- 
ciated therewith.  An  insulating  support  separates  the 
outer  and  inner  diaphragms.  Agranular  electrode  is  in- 
terposed between  the  carbon  elements  on  the  opposing 
surfaces  of  all  the  diaphragms,  and  non-conducting  flexible 
material  surrounds  the  electrodes  and  confines  the  same 
about  the  centers  of  tbe  diaphragms. 

673.368.  Trolley  Stand.  Frank  Pfent,  Conners 
Creek,  Mich.,  assignor  of  one-half  to  Gilbert  M. 
Moran,  Detroit,  and  Louis  A.  Moran,  Grosse- 
pointe,  Mich.    Application  filed  June  27,  1900. 

A  suitable  frame  of  a  trolley-pole  is  pivoted  in  a  trolley 
stand.  The  lower  end  of  the  pole  extends  beyond  the 
point  of  the  pivot.  A  spring-actuated  arm  is  hinged  in  the 
frame  and  a  link  is  jointedly  connected  with  the  free  end 
of  the  arm  and  wiih  the  lower  end  of  the  pole. 

673.372.  Voltage  Regulator.  Phill  S.  Tirrill, 
Groveton,  N.  H.,  assignor  of  one-half  to  Charles 
E.  Bellows,  Groveton,  N.  H,  Application  filed 
June  27,  1900. 

A  solenoid  coil  which  is  connected  in  multiple  arc  to  the 
supply  wires  is  provided  with  a  core  and  sustaining  spring. 
A  double-contact  lever  for  which  a  torsion  spring  forms  the 
fulcrum  mount  is  connected  with  the  core  and  the  sustaining 
spring.  This  lever  moves  between  two  contacts,  one  of 
which  is  connected  to  one  portion  and  the  other  to  a  sec- 
ond portion  of  a  double  solenoid  coil.  In  the  operation  of 
the  lever  each  portion  of  the  solenoid  coil  is  thrown  alter- 
nately into  the  circuit  of  the  supply  wires,  and  an  automatic 
rheostat  connected  in  the  circuit  of  tbe  dynamo  field  mag- 
net is  operated  thereby.     (See  cut). 
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Niagara  Falls   Power   Development  and 
the  Pan-American  Exposition. 

By  Orrix  E.  Dunlap. 

Seldom,  if  ever  before,  have  the  members  of  the 
National  Electric  Light  association  approached  the 
occasion  of  their  annual  meeting  with  such  rich 
promise  of  instruction  and  pleasure  as  that  which 
greets  them  at  this  time,  when  they  are  preparing 
to  attend  their  twenty-fourth  convention,  which  is 
to  be  held  at  Niagara  Falls  next  week.  The  Power 
City  has  very  much  with  which  to  entertain  such  a 
notable  gathering  of  men  interested  in  the  advance- 
ment of  electrical  science,  while  it  is  also  rich  in 
"beautiful  scenic  features  that  give  joy  to  the  hearts 
of  those  who  attend  conventions  for  the  sake  of 
getting  a  brief  respite  from  the  toil  of  everyday 
■duties. 

It  is  recognized  that  conventions  are  not  all  busi- 
ness, and  it  is  perhaps  well  that  it  is  so.  Humanity 
is  better  for  having  its  playtime,  and  men  of  the 
ability  of  the  members  of  the  National  Electric 
Light  association  may  well  be  trusted  to  attend  to 
the  proper  work  of  the  convention  and  enjoy  the 
recesses  offered  for  their  pleasure.  Twice  before  (in 
iSSg  and  in  1S97)  the  association  has  visited  the 
Falls,  and  it  has  been  found  that  the  enjoyment  of 


exhibits  and  create  effects  which,  possibly,  are  of 
greater  interest  to  the  members  of  the  association 
than  to  any  other  class.  Electricity  and  its  applica- 
tions are  predominating  features  of  the  exposition. 
Never  before  has  such  homage  been  paid  to  the 
subtle  current,  and  the  members  of  the  convention 
ma}-  feel  a  just  pride  in  their  association  with  Luther 
Stieringer  and  Henry  Rustiri,  two  men  who  have 
given  to  the  world  the  most  attractive  electrical  dis- 
play ever  made. 

NiAG.vRA  Falls  Power  Plant. 
Since  the  members  of  the  National  Electric  Light 
association  last  assembled  in  a  body  at  Niagara,  the 
initial  50.000-horsepower  installation  in  the  first 
power  station  has  been  brought  to  completion,  and 
the  Niagara  Falls  Power  company  now  has  10 
generators,  each  of  5,000  horsepower,  in  use.  The 
installation  is  thoroughly  beautiful,  and  the  line  of 
10  generators  is  a  sight  that  none  should  miss. 
There  are  two  switchboard  structures  in  the  station, 
and  on  each  of  these  apparatus  is  installed  for  con- 
trolling five  of  the  generators.  In  the  transformer 
station  new  transformers  have  been  placed  in  order 
that  the  demands  for  the  company's  product  may  be 
met.  This  station  will  have  particular  interest  from 
the  fact  of  the  recent  change  of  the  voltage  on  the 


markable  popularity  of  the  electric  power  of  Niagara. 
Look  where  you  will,  almost  in  every  quarter  of  the 
possessions  of  the  Niagara  Falls  Power  company  it 
will  be  found  that  the  full  force  of  the  development 
is  far  from  being  spent.  Foundations  for  new  plants 
of  magnitude  have  been  laid;  others  are  about  to  be 
put  down,  and  more  new  industries  are  about  to 
spring  up  to  enjoy  the  benefits  of  the  constant  and 
wonderful  power  supply  and  service.  That  every- 
thing is  carried  to  completion  in  the  most  substan- 
tial manner  is  impressive  of  the  fact  that^the  Niagara 
construction  is  destined  to  last  for  ages.  There  is 
nothing  temporary  about  any  feature  of  it. 

Some  of  the  Niagara  industries  using  electric 
power  have  always  been  gracious  in  the  reception, 
of  members  of  the  association,  while  others  recog- 
nize the  advisability  of  hanging  the  "No  Admit- 
tance" sign  on  the  outer  walls.  Members  of  the 
convention  who  are  desirous  of  going  from  the 
hotels  to  the  inanufacturing  district  of  the  Niagara 
Falls  Power  company  should  take  the  trolley  car 
marked  "Power  House,"  or  the  yellow  cars  of  tlie 
Buffalo  line. 

Canal  Power  Development. 

The  power  station  of  the  Niagara  Falls  Hydraulic 
Power  and   Manufacturing  company,  located  at  the 
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the  scenic  features  has  not  been  exhausted.  The  great 
work  of  restoring  the  locality  about  the  Falls  to  a 
primeval  state  has  been  carried  on  under  able  finan- 
cial support  of  the  government  of  the  Empire  State, 
and  gradually  a  new  beauty  has  been  given  to  the 
lands  immediately  surrounding  the  great  waterfalls. 
The  month  of  May  is  delightful  in  the  Niagara 
region,  and  this  year  vegetation  is  advanced  to  that 
stage  where  the  unfolding  of  the  natural  beauty  gives 
rest  and  vigor  to  enjoj--  better  the  wonderful  work 
man  has  wrought  at  the  Falls.  The  very  atmos- 
phere is  charged  with  inspiration.  To  be  at  Niagara 
is  invigorating,  for  here  one  stands  in  the  presence 
of  the  most  wonderful  electrical  development.  Those 
who  have  not  visited  the  Falls  within  a  few  years 
will  mar\'-el  at  the  manner  in  which  the  great  power 
installations  have  been  carried  toward  completion, 
w^hile  those  who  have  been  comparatively  recent 
visitors  in  the  vicinity  will  find  much  that  is  new 
to  command  their  attention. 

Of  itself,  Niagara  has  more  than  enough  in  the 
way  of  new  things  to  entertain  for  a  much  longer 
period  than  the  members  of  the  National  Electric 
Light  association  will  spend  there,  but  added  to  this 
the  convention  is  held  within  sight  of  the  Pan- 
American  Exposition  and  its  portrayal  of  the  mar- 
velous progress  of  a  century.  It  will  be  strange  in- 
deed if  the  inspection  of  the  Niagara  power  develop- 
ment and  the  features  of  the  exposition  by  men  of 
careful  research  is  not  prolific  of  some  good. 

Virtually,  Niagara  Falls  is  one  part  of  the  Pan- 
American  Exposition,  and  the  grouping  of  buildings 
in  Buffalo  is  another,  both  thoroughly  interesting. 
That  the  exposition  should  have  been  held  in  such 
close  proximity  to  the  cataract  is  a  matter  on  which 
all  concerned  are  to  be  congratulated.  Millions  of 
dollars    have   been   judiciously    expended    to    gather 


Niagara-Buffalo    transmission     line     from    11.000    to 
22.000  volts. 

The  new  aluminum  transmission  line  between  the 
Falls  and  Buffalo  will  also  come  in  for  its  share  of 
attention.  This  line  follows  the  route  of  the  old 
line  to  the  south  boundary  of  the  village  of  Tona- 
wanda  and  then  diverges  to  a  new  route  which  is 
three  miles  shorter.  The  route  of  the  new  line  is 
plainly  visible  from  the  trains  of  the  New  York 
Central. 

New  Power  Wheel-pit. 

The  convention  will  be  held  at  an  advantageous 
time  for  the  members  to  inspect  the  great  work  of 
building  the  new  wheel-pit,  which  is  now  in  a  most 
interesting  stage.  The  depth  is  now  about  160  feet 
out  of  a  total  approximate  depth  of  180  feet.  The 
pit  will  be  found  to  be  a  wonderful  slot.  The  man- 
ner in  which  the  various  castings  are  placed  in  the 
side  walls,  the  placing  of  the  penstock  mouthpieces 
and  the  construction  of  the  masonry  about  the  top 
of  the  pit  should  all  come  in  for  inspection.  The 
work  that  the  Niagara  Falls  Power  company  is  also 
doing  beyond  the  wheel-pit  out  in  the  river  to 
govern  the  flow  of  water  and  ice  will  also  be  of  some 
moment  to  various  members  who  have  to  do  with 
waterpower  development. 

Utilization   of   Electric   Power. 

It  will  be  found  that  the  large  spaces  which  ex- 
isted between  factories  on  the  lands  of  the  Niagara 
Falls  Power  company  when  the  association  was  last 
at  the  Falls  have  been  pretty  well  closed  up.  In 
fact,  a  marvelous  growth  will  be  apparent.  Nearly 
every  factory  with  which  the  members  are  familiar 
will  be  found  to  have  changed  its  dimensions  as 
the  demand  for  its  product  necessitated  enlargements. 
Right  here  will   come   a   full   conviction   of  the  re- 


water's  edge  in  the  gorge,  has  been  materially  in- 
creased in  its  outpuj^ 'capacity  within  a  few  months, 
and  the  installation  there  is  full  of  interest.  In  all 
there  are  15  turbines  with  their  connected  generators 
in  operation,  with  more  being  installed,  and  the  en- 
tire installation  has  an  attractiveness  that  is  in- 
slructive  in  many  ways.  The  turbines  are  fed  by 
three  huge  penstocks  extending  from  a  forebay  to 
the  station,  the  equipment  of  the  third  section  of 
which  is  now  being  installed.  This  power  house  is 
but  a  short  distance  from  the  hotel  where  the  con- 
vention is  to  be  held,  and  the  descent  of  the  cliff  is 
m.ade  by  means  of  an  inclined  elevator  in  the  Cliff 
paper  mill,  passes  on  which  should  be  obtained  at 
the  office  of  Chief  Engineer  Jones.  An  inspection 
of  the  canal  will  show  that  the  company  is  hard  at 
work  enlarging  its  plant  in  order  that  a  larger 
amount  of  water  may  flow  from  the  upper  river 
to  the  basin  and  forebay.  In  this  enlargement  and 
the  extensions  and  improvements  to  the  power  sta- 
tion are  to  be  found  still  further  signs  of  the  force 
behind  Niagara.  Mr.  Frank  G.  Lott.  electrical  su- 
perintendent and  manager  of  the  company,  will  be 
pleased  to  show  members  of  the  association  every 
courtes3^ 

Canadian    Power   Development. 

So  recent  has  been  the  announcement  that  the 
Niagara  Falls  Power  company  will  develop  the 
power  of  the  Horseshoe  Fall  under  the  charter  of 
the  Canadian  Niagara  Power  company  that  all  the 
members  will  be  alert,  no  doubt,  to  familiarize  them- 
selves with  the  site  of  this  latest  projected  develop- 
ment of  the  power  of  Niagara.  To  reach  the  spot 
members  should  cross  the  upper  steel  arch  bridge,  on 
foot  or  by  trolley,  and  go  to  the  island  vicinity  of 
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Victoria   Park  above  Table   Rock.     At   the   head  of 
Cedar  Island  the  preliminary   steps   will  be  visible. 

Xatural  Food  Company's  Plant. 
The  Natural  Food  company  is  one  of  the  latest 
and  greatest  industries  to  locate  at  Niagara  Falls. 
The  site  selected  for  the  plant  is  right  in  the  heart 
of  what  was  the  finest  residence  section  of  the  citj', 
but  which  has  thus  been  doomed  to  changes  as  a  re- 
sult of  the  industrial  growth.  The  food  conserva- 
tor>',  or  factory,  is  well  advanced,  and  it  is  well 
worth  a  visit  in  order  that  the  full  scope  of  the 
company's  intentions  may  be  understood.  This  plant 
is  to  be  really  impressive.  H.  D.  Perky,  president  of 
the  company,  carrying  out  an  idea  of  his  own  as  to 
what  a  manufacturing  establishment  should  be. 
The  company  has  contracted  for  2.500  electrical 
horsepower. 

The   Pan-American   Exposition. 
When  the  rush  of  travel  is  on  the  New  York  Cen- 
tral will   run   trains  at  frequent   intervals   from   Ni- 
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Transmission  of  the  Power. 

Naturally,  all  will  be  interested  to  see  the  evi- 
dences of  the  Niagara  transmission,  and  ■  will  visit 
the  Niagara  transformer  plant  in  the  northwest  cor- 
ner of  the  Electricity  building.  To  be  clear,  it 
should  be  remembered  that  the  current  in  use  on 
the  exposition  grounds  Is  generated  at  Niagara 
Falls  at  a  voltage  of  2,200,  two-phase,  passed 
through  the  transformer  station  at  the  Falls,  where 
its  voltage  is  raised  to  22,000  for  transmission  over 
the  copper  and  aluminum  cable  lines  to  the  trans- 
former station  on  Niagara  street,  Buffalo,  where  the 
voltage  is  reduced  to  11.000,  at  which  it  passes  over 
a  special  transmission  line  of  six  cables  to  the  ex- 
position grounds.  Reaching  the  exposition  at  a 
point  on  Elmwood  avenue,  near  Groat  street,  just 
north  of  the  West  Amherst  street  gate,  the  cables 
drop  into  a  building  erected  on  posts,  and  it  is  here 
the  rheostat  is  located.  The  rheostat  has  been  doing 
admirable  work,  and  Superintendent  Rustin  pro- 
nounces it  the  best  thing  of  the   kind  he  has  seen. 
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-THE   BEGINNINGS    OF    IT    ALL. 

It  consists  of  three  tanks,  each  three  feet  wide,  three 
feet  deep  and  seven  feet  long,  holding  about  1,420 
gallons  of  water.  A  one-half-horsepower  motor  op- 
crates  a  worm  gear  which  puts  in  motion  a  shaft 
around  which  is  wound  a  rope  attached  to  hinged 
knife  blades  six  feet  long.  These  blades  make  con- 
tact with  the  water,  and  as  the  blades  are  lowered 


This  birdseye  view  shows  (i)  the  inlet  of  the  Niagara  Falls  Power  compaDy,  (2)  the  inlet  of  the  Niafiara  Falls  Hydraulic 
Power  and  Manufacturing  company,  and  (3)  tbe  embankmenl  that  is  being  thrown  out  in  the  Niagara  River,  above  the  inlet  of 
the  Niagara  Falls  Power  company,  to  divert  ice. 

NIAGARA   FALLS   POWER   DEVELOPMENT, 

agara  Falls  to  the  exposition  grounds  and  from  the 
exposition  to  the  Falls,  while  the  International  Trac- 
tion company  will  run  its  yellow  cars  direct  from 
the  Falls  to  the  grounds  and  return.  It  is  not  at, 
this  writing  certain  whether  this  service  will  be  in 
operation  by  convention  time,  but  if  not  passengers 
over  the  New  York  Central  going  from  the  Falls 
to  the  exposition  should  alight  from  the  train  at 
Black  Rock  and  from  that  station  take  the  belt-line 
trains  to  the  exposition  grounds.  Passengers  on 
the  yellow  cars,  in  going  from  the  Falls  to  the  ex- 
position, should  transfer  at  Hertel  avenue.  In  re- 
turning to  the  Falls  the  same  route  may  be  followed, 
or  the  trains  or  trolleys  may  be  taken  into  the  city 
and  the  return  journey  to  the  Falls  commenced 
there.  Those  desiring  to  travel  by  the  New  York 
Central  will  find  the  Terrace  station  but  two  blocks 
from  Main  street.  The  West  Amherst  street  gate 
is  the  most  desirable  for  entrance  from  the  city  or 
trunk-line  trolleys,  as  the  Service  building,  the  Elec- 
tricity building.  Electric  Tower.  Machinery  and 
Transportation  building  are  not  far  distant  from 
the  gate.  The  Elmwood  avenue  entrance  is  nearest 
to  the  electric  fountain  in  North  Bay.  The  New 
York  Central  trains  land  one  on  the  north  side  of 
the  exposition  grounds  convenient  for  all  features. 

Electrical   Display. 

The  success  of  an  exposition  lies  not  in  the  size 
of  the  exhibits,  and  this  point  has  not  been  forgotten 
in  what  has  been  done  in  Buffalo.  The  exhibits  are 
not  of  the  warehouse  kind  or  class,  but,  on  the  con- 
trary, close  attention  and  effort  have  been  given  and 
made  to  have  working  exhibits  so  far  as  possible. 

Unlike  the  Paris  Exposition,  the  Pan-American 
features  will  be  continuous.  In  other  words,  special 
hours  will  not  be  set  aside  for  special  illuminaiiuns 
or  fountain  effects,  but  these  will  be  visible  at  all 
periods,  when  they  are  designed  to  entertain  and 
instruct.  The  nearness  of  the  exposition  to  Niagara 
has  placed  a  bountiful  supply  of  electric  energy  at 
the  command  of  the  men  having  the  electrical 
features  in  charge,  and  for  the  first  time  an  exposi- 
tion has  been  opened  where  the  quantity  of  current 
did  not  have  to  be  considered. 
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the   resistance   is   gradually   diminished   to   full   me- 
tallic contact. 

Passing  from  the  rheostat  the  cables  converge  into 
three  and  pass  underground  to  the  transformer  sta- 
tion in  the  Electricity  building,  where  the  voltage 
is  reduced  from  11,000  to  1,800  for  distribution 
about  the  grounds,  where,  at  various  points,  it  is 
still  further  reduced  to  104  volts  for  use  at  the 
lamps.  This  transformer  station  is  a  portion  of  the 
exhibit  of  the  General  Electric  company,  and  it  is 
thoroughly  complete. 

Some  Special  Features. 
Members  of  the  association  who  visit  the  exposi- 
tion will  quickly  realize  that  all  the  results  of  the 
Vvork  of  the  many  months  are  hardlyto  be  seen.  They 
will  have  in  mind  the  miles  and  miles  of  wire  con- 
cealed from  the  view  of  the  spectators  in  order  that 
it  may  not  obtrude  on  the  picture  of  the  elaborate 
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setting.  They  will  think  of  the  miles  of  ducts  for  va- 
rious purposes  placed  out  of  sight,  but  when  they 
come  to  make  a  study  of  the  Pan-American  they  will 
find  that  there  is  nothing  in  the  electrical  art  but 
what  is  to  be  found  in  some  section  of  the  exposition 
plot.  Direct  and  alternating  current  will  be  found 
in  use  in  all  forms  in  connection  with  single,  two 
and  three-phase  work.  In  wiring  there  are  single, 
two  and  three-phase  circuits  and  three-phase,  four- 
wire  secondaries. 

In  the  matter  of  telephones  the  exposition  grounds 
have  been  equipped  with  an  excellent  service  by  the 
Stroniberg-Carlson  Telephone  Manufacturing  com- 
pany of  Chicago,  which  company  has  installed  a 
system  of  central-energy'  telephones  which  gives 
service  to  the  Pan-American  officials.  In  this  sys- 
tem as  employed  on  the  exposition  grounds  there 
are  about  72  instruments  in  service  for  24  hours. 
This  work  was  in  charge  of  Paul  M.  Krahmer. 

In  the  matter  of  police  signals  the  Municipal  Sig- 
nal company  of  Chicago  has  installed  the  Cregier 
system.  In  this  installation  there  are  75  police  boxes 
divided  into  three  stations,  each  station  having  25 
boxes.  Each  station  is  equipped  with  a  switch- 
board, and  each  station  has  a  trunk  line  one  to  the 
other. 

The  Nernst  lamps  exhibited  by  the  Westinghouse 
people  in  the  dome  of  the  Electricity  building  over 
their  exhibit  space  will  command  much  attention. 
At  the  Pan-American  these  lamps  will  be  shown  to 
nu:ch  better  advantage  than  they  were  in  Paris.  The 
Westinghouse  company  will  also  show  interesting 
combinations  of  gas  engines  and  electrical  generators. 

The  Gould  single-cell  storage  battery  of  16,000 
ampere-hours'  capacity,  said  to  be  the  largest  in  the 
world,  will  be  among  the  exhibits. 

Later  on,  possibly  in  June,  it  is  expected  that  the 
new  storage  battery  of  Thomas  A.  Edison  will  be 
shown    in     the    Edison    space.     However,    Manager 
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Electricity  building  in  its  every  feature  will  be 
worthy  of  the  closest  inspection.  Members  should 
expect  to  devote  considerable  time  to  the  Electricity 
building. 

This  building  is  lighted  by  the  General  Electric 
company's  series  alternating  enclosed  arc-lighting 
system,  about  70  series  enclosed-arc  lamps  being 
located  in  three  rows  -over  the  main  aisles  of  the 
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PAN-AMERICAN     EXPOSITION.  —  RHEOSTAT     HOUSE,     WHERE 

NIAGARA    FALLS    TRANSMISSION    LINE 

ENTERS   GROUNDS. 

building.  In  the  operation  of  this  installation  the 
transmitted  Niagara  energy  is  taken'from  the  trans- 
former plant  in  the  company's  space  and  used  to  op- 
-erate  a  synchronous  motor  belted  to  a  lOO-kilowatt, 
revolving-field,  alternating-current  generator  and  ex- 


Machinery  Building. 
In  the  Machinery  and  Transportation  building  a 
very  instructive  exhibit  of  automobiles  has  been  ar- 
ranged and  placed.  The  general  line  of  exhibits  in 
this  building  is  worthy  considerable  attention,  which 
no  doubt  it  will  receive. 

Illuminating   Effects. 

So  much  has  been  said  about  tlie  beauty  of  the 
illumination  of  the  exposition  buildings  and  grounds 
that  the  expectations  of  all  have  been  raised  to  a 
high  point.  Numerous  sketches  and  drawings  have 
from  time  to  time  been  presented,  depicting  lo  what 
c-xtent  the  artist  comprehended  what  the  illumination 
was  to  be,  but  all  visitors  find  that  the  effects  are 
beyond  being  described  by  word  or  depicted  by  the 
most  skilful  artist.  Many  have  seen  all  the  efforts  at 
illuminating  great  expositions,  and  have  marveled 
with  the  world  at  each  succeeding  step  marking  a 
notable  advance  in  the  art,  for  art  it  is  and  must  be 
so  recognized.  Tiie  day  has  passed  when  there  can 
be  any  question  of  the  merit  of  keeping  a  great 
exposition  open  at  night,  for,  after  looking  upon  the 
surpassing  beauty  of  the  Pan-American  night  effects, 
it  is  safe  to  say  that  any  exposition  or  similar  event 
I liat  does  not  strive  to  equal,  no  matter  how  hopeless 
1  he  effort,  the  Pan-American  illumination  will  be 
lacking  in  the  energy  that  means  success. 

Never  have  people  had  opportunity  of  viewing 
such  a  beautiful  night  scene  as  that  of  the  Pan- 
American  Exposition.  As  the  dying  day  gives  in- 
timation of  the  coming  night,  the  expectations  of  all 
are  aroused  and  all  are  alert  for  the  very  faintest 
glow  in  the  lamps  to  indicate  that  the  verj'  heart- 
throb of  old  Niagara  is  pulsating  through  the  miles 
of  cables  between  the  e.Kposition  grounds  and  the 
Falls,  and  that  the  transmitted  energy  of  the  '"Thun- 
der of  Waters"  is  flowing  along  the  wires  withiii 
the   exposition  plot.     You   seem  to   have  an   uncer- 
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Martgraf  will  have  several  novelties  to  interest  the 
members. 

Electricity  Buildixg. 
Prof.  George  Sever  has  labored  most  industriously 
to  have  the  exhibits  m  the  Electricity  building  far 
surpass  anything  of  the  kind  that  has  been  pre- 
sented for  the  inspection  of  the  public,  and  in  this 
he  has  succeeded-  At  this  writing  man}''  of  the  ex- 
hibits are  in  course  of  installation,  but  the  work 
50  far  accomplished  justifies  the  statement  that  the 
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citer  combined.  It  is  this  generator  that  supplies 
current  for  the  standard  75-light,  constant-current 
transformer  which  operates  the  two  lighting  circuits. 
All  of  the  apparatus  in  this  operative  exhibit  is  open 
to  inspection  and  the  operation  may  be  followed 
and  studied  by  all  interested.  To  afford  opportunity 
for  study  of  the  constant-current  transformer  a  five- 
light  machine  is  shown,  the  sides  of  which  have 
glass  panels  through  which  it  is  possible  to  observe 
the  movement  of  the  coils. 


tainty  about  this  building  or  that  building  going  to 
respond  to  the  advance  of  the  current.  You  fasten 
your  eyes  on  the  magnificent  electric  tower,  the 
highest  point  to  which  the  transmitted  energy  from 
the  Falls  flows  within  the  grounds,  and  you  think 
of  the  mighty  turbines  179  feet  down  in  the  pit  26 
miles  away.  The  lamps  grow  brighter,  but  it  seems 
so  long  ere  the  brilliancy  is  pronounced.  Is  any- 
thing the  matter?  Isn't  there  enough  electricity  to 
go  around?  Are  you  to  be  disappointed  in  witnessing 
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these  is  the  central  station  of  the  Buffalo  General 
Electric  company  on  Wilkeson  street,  reached  on  a 
Niagara  street  trolley.  The  installation  is  in  every 
particular  modern,  and  an  inspection  is  instructive. 
The  Niagara  street  terminal  station  of  the  Niagara 
Falls  Power  company  has  been  recently  equipped 
with  new  apparatus,  and  it  is  there  the  transmitted 
power  from  the  Falls  has  its  voltage  reduced  to 
11,000  volts.  It  is  from  this  station  that  the  special 
transmission  line  runs  to  the  exposition  grounds, 
and  where  the  Niagara  current  is  received  over  the 
copper  and  aluminum  transmission  lines.  This  ter- 
minal station  can  be  reached  by  a  Niagara  street 
car,  or,  by  leaving  the  New  York  Central  trains 
at  Black  Rock,  visitors  will  find  themselves  within 
a  few  minutes'  walk  of  the  station.  In  fact,  should 
there  be  any  wait  for  a  belt-line  train  at  Black  Rock, 
il  might  be  well  to  pass  the  interval  at  the  statio_n, 
which  is  near  by.  The  Ohio  street  transformer  sta- 
tion can  be  reached  by  an  Elk  street  car.  It  is 
through    this    station    that    the    elevator    district    of 
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the  climax  of  the  exposition  glory?  You  look 
from  building  to  building,  and  then  back  to  the 
electric  tower.  The  brightness  is  increasing.  It  is 
all  right.  It  appears  to  come  with  a  rush  now. 
EverA'  lamp  of  the  hundreds  of  thousands  within 
your  view  is  in  full  brilliancy.  No  matter  what  you 
have  seen  in  electric  illumination,  no  matter  what 
you  have  imagined  it  to  be,  you  are  overawed  at  the 
beauty  of  this  night  scene  which  has  the  inky  slq' 
of  night  for  a  background.  Foolish  would  be  the 
artist  who  would  try  to  paint  it.  No  spoken  or 
printed  words  will  ever  tell  the  truth  about  it,  for 
it  is  beyond  all  this.  It  may  be  called  the  City  of 
Golden  Light. 

The  lamp  that  creates  all  the  glory  is  the  lamp 
which  Edison  says  "is  still  my  pet."  Truly  the 
light  from  the  incandescent  lamp  ,is  .beautifully 
displayed  at  every  available  point  through  the 
grounds  and  about  the  buildings  and  electric  tower. 


The  beauty  in  every  part  of  the  illumination  arouses 
the  thought :  Could  Stieringer  and  Rustin  have  fore- 
seen the  beauty  of  it  all,  or  have  they  builded  better 
than  they  knew?  But  we  consider  the  promises 
early  given,  that  the  Pan-American  Exposition  il- 
lumination would  be  superb,  and  we  know  then  that 
they  built  after  a  well-conceived  apd  carefully  ar- 
ranged plan,   and  they  built   to  perfection. 

At  this  writing  little  can  be  said  of  the  electric 
fountain  in  the  North  Bay,  as  it  has  not  yet  been 
in  operation.  However,  the  members  of  the  asso- 
ciation are  likely  to  be  among  the  first  to  behold 
its  effects  and  their  beauty,  and  there  is  little  doubt 
but  what  it  will  be  an  eye-feast  that  will  be  mem- 
orable. 

In  Buffalo. 

Within  the  boundaries  of  the  city  of  Buffalo  there 
are  several  points  that  the  members  of  the  associa- 
tion   will    find    well    worth    visiting.      Chief    among 
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Buffalo  is  supplied  with  Niagara  power.  The  Niag- 
ara street  power  house  of  the  International  Traction 
company  is  one  of  the  points  of  interest  in  the  city, 
the    Niagara    street    trolleys    running   right   to    it. 

Trolley  Rides. 
In     electric-railway    enterprise    the    International 
Traction  company  this  year  presents  a  delightful  ride 
from  either  Niagara  Falls  or  Buffalo  to  Olcott.    This 
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Boston. 
Section  N— 

1.  Gould    Storage   Battery    company.    New    York. 

2.  Onondaga   Dynamo   company,   Syracuse,   N.   Y. 

3.  Niagara    Falls   power   station   models. 

4.  Stanley    Instrument    company,    Plttsfleld,    Mass. 

5.  Northern    Electrical    Manufacturing   company,    Mad- 

ison, Wis. 
ti.     Stanley    Etectxic    Manufacturing    comipany,     Pitts- 
fieid.    Mass. 
Section   O— 

1.  Electric    Storage    Battery    company.    Philadelphia. 

2.  Holophane    Glass    company,    New    York. 

3.  Crocker-Wheeler   company.    New    York. 
Section   Q— 

1.  Brown   Optical   company. 

2.  Buffalo    Concessioiis   company. 

3.  Kate  Fcarn's   silk   loom. 

4.  Lea   Electric  Manufacturing  company,   Elwood,   Ind. 
3,    Safety    Insulated    Wire   and    Cable    company.    New 

York. 

6.  Eureka   Tempered   Copper   Works.    Northeast,    Pa. 
Section    R— 

1.  Kellogg  Switchboard  and  Supply  company.  Chicago. 

2.  Western    Electric    and    Bell    Telephone    companies, 

Chicago  and  New  York. 
Section  S— 

1.  Arnold   Electric   Power   Station   company,    Chicago. 

2.  Collective  exhibits. 


Buchheit   Badge   company. 

Submerged    Electric    Motor    company,    Menomonie, 
Wis. 

5.  Mann  Bros.,  Chicago. 

6.  Bobbins  &  Myers  company,   Springfield,   Ohio. 

7.  S.   S.   McClure  company. 

S.    Buffalo   Concessions  company. 
Section  T— 

P.   B.   Delany,   South   Orange.   N.   J. 

A.    W.    Hall. 

S.    Lubin. 

Buffalo  Candy  company. 

BettinI  Phonograph  company.  New  York. 

E.    R.    Johnson.    Philadelphia. 

National   Gramophone  company. 

American  Clock  company. 
„.  Mason  Jlonogrrim  company. 
A  list  of  the  names  of  the  exhibitors  in  the 
space  of  the  Electric  Specialty  Exhibiting  company  Is 
as  follows:  Charles  J.  Bogue,  Now  York;  Edison-John- 
son Electric  Manufacturing  company,  New  York;  Dunn- 
Martin  Electric  company.  New  York;  Thomson  Electric 
Welding  company,  Lynn,  Mass.;  H.  C.  Gushing.  Jr., 
New  York;  Prentiss  Clock  company.  New  York;  Speer 
Carbon  company,  St.  Marys,  Pa.;  F.  B.  Sage  &  Bro., 
New  York;  Diamond  Arc  Lamp  company,  Mt.  Vernon, 
N.  Y. ;  Harold  P.  Brown,  New  York:  Emil  F.  Tardie, 
New  York:  11.  P.  Cameron  Electric  Manufacturing 
company,  Syracuse,  N.  Y.;  William  Roche.  New  York; 
Percell  "&  Weed,  New  York:  ICIeclrie  Contract  company. 
New  York;  Hart  Manufacturing  company,  Hartford, 
Conn.;  E.  W.  Hazazer,  New  York;  H.  Krantz,  Brooklyn; 
Queen  &  Co.,  Philadelphia:  Standard  Welding  company, 
Cleveland,  Ohio;  Pyle  National  Electric  Headlight  com- 
pany, Chicago;  Stow  Manufacturing  company.  Bingham- 
ton.'  N.  Y. :  W.  C.  Vosbnrgh  Manufacturing:  company, 
Brooklyn,  N.  Y.;  P.  H.  Gilbert,  Scranton.  Pa.;  Ericsson 
Telephone  company.  New  York;  Utica  Drop  Forge  and 
Tool   company.   New  York. 

Frank  C.  Perkins  of  Buffalo  represents  the  American 
Brass  and  Lamp  company  of  Trenton,  N.  J.,  and  the 
Pianopbone    company    of    Orange,    N.    J. 
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new  point  of  interest  is  located  on  Lake  Ontario, 
about  12  miles  from  Lockport.  It  is  a  most  delight- 
ful spot,  where  the  company  has  made  large  ex- 
penditure in  opening  and  improving  a  new  lakeside 
resort.  The  time  from  Buffalo  is  about  an  hour 
and  35  minutes,  and  the  same  from  Niagara  Falls. 
Passengers  from  the  Falls  take  the  yellow  cars  to 
North  Tonawanda,  where  connection  is  made  with 
cars  on  the  Lockport  line.  The  trip  carries  one 
through  Lockport,  the  county  seat  of  Niagara 
Count.v,  and  then  through  a  beautiful  fruit  section, 
which  at  this  time  is  in  blossom.  From  North  Tona- 
wanda to  Lockport  it  is  interesting  to  study  the 
success  met  in  transforming  a  former  branch  of  the 
Erie  railroad  to  an  electric  line. 


Western  Electrician  at  the   Pan-Ameri- 
can Exposition. 

The  Western  Electrician  and  other  books  and 
publications  of  the  Electrician  Publishing  company 
of  Chicago  are  on  exhibition  in  Section  F  2  of  the 
Electricity  building  at  the  Pan-American  Exposi- 
tion in  Buffalo.  Visitors  to  the  exposition,  in- 
cluding members  of  the  National  Electric  Light 
association,  the  Independent  Telephone  associa- 
tion   and    other    technical    societies    holding    their 
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meetings  in  Buffalo  and  vicinity,  are  cordially  in- 
vited to  visit  the  exhibit.  A  representative  of  this 
journal  is  in  attendance  and  will  be  glad  to  see 
all  who  are  interested  in  electrical  journalism  or 
electrical  books. 


Chicago  Trains  to  Convention. 

There  is  no  official  train  designated  to  convey 
the  Chicago  and  western  visitors  to  the  Niagara 
Falls  convention  of  the  National  Electric  Light 
association  next  w-eek.  Some  of  the  gentlemen 
will  go  on  the  Wabash  road,  leaving  either  on 
Sunday  or  Monday,  May  19th  or  20th,  at  3:15  p.  m.. 
arriving  in  Niagara  Falls,  N.  Y.,  at  6:48  a.  m.  on 
the  succeeding  day.  A  larger  party,  in  charge  oi 
Jesse  Scribner,  will  go  on  the  Michigan  Central, 
leaving  Chicago  at  3  p.  m.  on  Sunday  and  proba- 
bly going  through  to  Buffalo,  where  the  train  is 
due  to  arrive  at  7:14  a.  m.  on  Monday.  After 
visiting  the  Pan-American  Exposition  the  dele- 
gates will  return  to  Niagara  Falls  in  time  for  the 
opening  of  the  convention  on  Tuesday  mornmg. 


General  Strike  of  Machinists  Threatened. 

A  general  strike,  to  embrace  all  the  machinists 
throughout  the  country,  is  predicted  to  commence 
on  May  20th  unless  the  employers  meet  the  de- 
mands of  the  International  Association  of  Machin- 
ists, which  call  for  a  nine-hour  day  and  an  increase 
of  12V2  per  cent,  in  wages.  A  number  of  firms  not 
now  complying  with  the  arrangement  entered  into 
between  the  machinists  and  the  association  of  em- 
ployers as  to  a  nine-hour  day  have  recently  signed 
the  agreement,  and  it  is  predicted  that  a  large  num- 
ber will  have  signed  by  May  20th.  It  is  believed 
that  the  strike  will  affect  at  least  100,000  men  di- 
rectly and  over  that  number  of  allied  mechanics 
indirectly. 
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National  Electric  Light  Association. 

The  official  programme  for  the  twenti'-fourth  con- 
vention of  the  National  Electric  Light  association,  as 
prepared  by  Secretary  George  F.  Porter,  is  given 
below.  The  convention  opens  on  the  morning  of 
Tuesday,  May  21st,  in  Niagara  Falls,  the  sessions  be- 
ing held  at  the  International  Hotel,  the  headquarters 
of  the  association.     The  programme  is  as  follows : 

Tuesday  Morning,  May  2ISt. 

9  a.  m.  Meeting  of  the  executive  committee,  sec- 
retary's office,  International  Hotel. 

10  a.  m.  Morning  session  in  the  convention  hall 
of  the  International  Hotel. 

Address  of  President  Cahoon. 
Paper — "A    Station     Load    Diagram,"   C.  R.   Van 
Trump,   Wilmington,   Del. 

-  Tuesday  Afternoon. 

Paper  (2  p.  m.) — "The  Practical  Side  of  the  In- 
candescent Lamp,"  Francis  W.  Willcbx,  Harrison, 
N.J. 

Report  of  committee  on  standard  candlepower  of 
incandescent  lamps. — Dr.  Louis  Bell,  chairman. 

Report  of  committee  on  amendments  to  freight 
classification  of  electrical  apparatus. — James  I.  Ayer, 
chairman. 

Wednesday  Morning. 

Paper  (10  a.  m.) — "Arc  Lighting  at  the  Beginning 
of  the  Twentieth  Century,"  H.  W.  Hillman,  Schenec- 
tady, N.  Y. 

Report  of  committee  on  photometric  value  of  arc 
lamps. — Henry  L.  Doherty,  chairman. 
Wednesday-  x\fteenoon. 

Paper  (2:30  p.  m.) — "The  Foresee  (4-C)  System 
of  Charging,"  Louis  R.  Wallis,  Woburn,  Mass. 

Report  of  contmittee  on  uniform  accounting. — G. 
E.   Tripp,  chairman. 

Report  of  committee  on  analysis  of  flue  gases. — 
Henry  L.   Doherty,  chairman. 

Executive  session. 

Report  of  committee  on  legislative  policy. — Sam- 
uel Insull,  chairman. 

Thursday  Morning. 

Paper  (10  a.  m.) — "Storage  Batteries  in  Central- 
station  Work,"  Augustus  Treadwell,  Jr..  New  York, 
N.  Y. 

Report  of  committee  on  rules  for  electrical  con- 
struction and  operation. — Captain  William  Brophy, 
chairman. 

Topic — "Steam  Heating  from  Central  Stations." 

Thursday  Afternoon. 

Paper  (2:30  p.  m.) — "Distribution  of  Current  at 
High  Potential  In  New  York  City,"  Calvin  W.  Rice, 
New  York,  N.  Y. 

Report   of  committee  on  amendments  to  by-laws. 
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Colo. ;  Samuel  Insull,  Chicago,  111. ;  Charles  B.  Hunt, 
London,  Ont. ;  Samuel  ScovU,  Cleveland,  Ohio; 
Ernest  H.  Davis,  Williamsport,  Pa. ;  Charles  E.  Scott, 
Bristol,  Pa. ;  H.  M.  Atkinson,  Atlanta,  Ga. ;  William 
M.  Brock,  Paterson,  N.  J.;  E.  F.  Peck,  Brooldyn, 
N.^  Y. 

The  officers,  members,  committees  and  guests  will 
be  distinguished  during  the  convention  by  the  fol- 
lowing insignia  :  Officers,  red  bow ;  executive  com- 
mittee, blue  bow ;  active  members,  brown  ribbon ; 
associate  members,  turquoise-blue  ribbon ;  reception 
committee,  yellow  ribbon ;  guests,  rose  ribbon ;  hon- 
orary members,  white  ribbon ;  press,  olive-green  rib- 
bon. 


Linemen's  Strike  in  New  England. 

[From   the  Boston  correspondent  of  the  Western  Electrician.] 

Boston,  May  II. — The  strike  of  linemen  to  which 
I  referred  In  my  letter  of  a  week  ago  is  growing. 
The  strikers  have  obtained  assurances  of  co-operation 
from  the  linemen  in  Worcester,  Lawrence,  Haverhill, 
Newburyport,  Salem,  Lynn,  Springfield  and  Lowell, 
Mass.  The  corporations  have  not  acceded  tQ  the  de- 
mands of  the  men  and  show  no  disposition  to  yield. 
Work  has  been  resumed  on  the  State  street  elevated 
station  of  the  Boston  Elevated  Railway  company, 
after  a  suspension  of  two  days,  caused  by  the  strike 
of  housesmiths,  who  are  still  out.  The  Electrical 
Workers'  Union  Is  considering  the  advisability  of 
calling  out  workers  in  other  trades.  The  housesmiths 
working  on  the  other  stations  were  satisfied  with 
their  wages-.-28  and  33%  cents  an  hour.  Those  on 
the  State  street  station  were  hired  at  22^/^  and  25 
cents  an  hour.  On  Wednesday,  May  8th,  electric- 
light  wires  were  cut  in  Brighton  district  and  in 
Brookllne,  Mass.,  but  the  strikers  claim  that  it  was 
not  done  by  any  of  them.  The  police  will  investigate 
the  matter.  The  cutting  in  Brookllne  caused  da.rk- 
ness  for  several  hours  in  the  neighborhood  of  Chest- 
nut Street  avenue. 

The  Boston  Elevated  Railway  company  says  that 
It  was  not  given  sufficient  time  to  consider  the  de- 
mands of  the  linemen,  as  the  latter  struck  before 
the  directors  could  meet.  The  company  says  that  it 
received  a  stereotyped  copy  of  a  circular  in  April. 
but  that  there  was  nothing  In  It  to  show  that  its 
own  employes  had  anything  to  do  With  It,  and  no 
company  was  mentioned,  so  the  circular  received  no 
consideration. 

The  New  Bedford  (Mass.)  linemen  met  Wednes- 
day night,  but  took  no  action  relative  to  a  strike. 

Boston,  May  13. — At  the  meeting  of  the  Building 
Trades  Council  of  this  city,  yesterday,  it  was  voted 
to  indorse  the  linemen's  strike.  In  future  union  men 
attached  to  the  council  \v\\\  refuse  to  work  where 
non-union  linemen  are  employed. 

The  Electrical  Workers'  Union  of  Springfield. 
Mass..  yesterday   voted  to   strike   to-day  because  of 
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The  stockholders  of  the  Albert  Lea  Electric  com- 
pany of  Albert  Lea,  Minn.,  have  voted  to  increase  the 
capital  stock  from  $100,000  to  $200,(X)0. 


— Samuel  Insull,  chairman. 

Executive  session. 

Reports  of  the  secretary  and  treasurer  and  the  ex- 
ecutive committee. 

Election  of  officers  for  the  ensuing  year. 

Officers  and  Committees. 

The  officers  and  committees  of  the  association  for 
the  year  ending  with  the  convention  are  as  follows  : 

President — James  Blake  Cahoon,   New    York  city. 

First  vice-president —  Louis  A.  Ferguson.  Chicago. 
111. 

Second  vice-president — W.  Worth  Bean.  St.  Jo- 
seph,  Mich. 

Secretary  and  treasurer — George  F.  Porter,  New 
York  city. 

Master  of  transportation — C.  O.  Baker,  Jr.,  New- 
ark, N.  J. 

Executive  committee — Henry  L.  Doherty.  Denver, 


the  New  England  Telephone  and  Telegraph  com- 
pany's refusal  to  sign  an  agreement  to  pay  $3.50 
a  day  to  foremen  and  $3  a  day  to  linemen — the  daj- 
to  be  eight  hours,  and  time  and  a  half  to  be  paid 
for  overtime.  The  strike  involves  100  linemen,  and 
affects  all  cities  and  towns  betw-een  Spencer,  Mass., 
Bellows  Falls,  Vt,  and  the  New  York  and  Connecti- 
cut state  lines. 

Two  of  the  13  linemen  at  FItchburg,  Mass.,  and  50 
linemen  employed  on  trunk  lines  at  Ayer  Junction, 
Mass.,  have  struck. 

The  Housesmiths'  Union  yesterday  decided  to  call 
out  all  its  members  employed  by  G.  W.  &  F.  Smith 
of  this  city.  This  firm  Is  constructing  the  State 
street  station  of  the  Boston  elevated  road,  and  the 
men  working  on  that  station  are  now  on  strike  for 
more    pay. 

The  New  England  Telephone  company's  linemen 
at  Lowell,  Mass.,  struck  Saturday  morning.     These 
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men  cover  a  large  and  important  district   of  small 
towns. 

The  striking  lineitien  expect  help  from  the  Inter- 
national Brotherhood  of  Electrical  Workers,  with 
which  the  local  union  is  affiliated.  B. 


Chicago  Edison   and   Commonwealth 
Reports. 

The  annual  financial  statement  of  the'  Chicago 
Edison  company  issued  last  week  shows  much  the 
largest  earnings  in  the  history  of  the  company.  For 
the  fiscal  year  ended  March  31,  looi,  the  net  surplus, 
after  paying  all  expenses  and  fixed  charges,  amounted 
to  io',4  per  cent,  on  the  amount  of  the  capital  stock 
outstanding.  The  net  earnings  for  the  year  were 
$i;02,95g,  and  a  balance  was  ctrried  to  surplus  after 
paying  interest  and  dividends  of  $145,479.  The  fol- 
lowing shows  the  earnings  and  balance  sheet,  com- 
pared with  the  preceding  year ; 

Year  enderl  Mjircli  31st: 

^  1901.  1900.    Increase. 

Gross      income     from      electric 

current       and       mercliandise 

saWs     $2,517,219    $2,133,827    $383,302 

Operating,    repairs   and   renevv- 

ais  and   general   expense 1,614,260     1,321,437     292,823 

Not       income       from       all 

sources     $   902,939    $   812,390    $90,569 

Bond  interest  279,793        265,243       14,549 

Balance  for  stock  $    023,167    $   547,147    $76,020 

Dividends  paid   477,688      .  398,072       79,616 

Balance  $   145,479    $   149,075    •$3,596 

•Decrease. 

B.\L-\NCE  Sheet,  March  31,  1901. 
Assets. 

1901.  1300.    Increase. 
Plants,  real  estate  and  fran- 
chises     $11,392,971  $10,817,676    $575,295 

Material  and  unflnished  work       241,542  236,484         5,058 

Accounts  and  notes  receivable      563,984  435,920     123,064 

Cash 156,435  65,261       91,224 

$12,3.54,982  $11,555,341  $799,641 
Liabilities. 

Capital  stock   $  6,000.000  %  5,971,100  $  23,900 

Funded  debt   5,508.0C0  4.Sli8,000  700,000 

Accounts  and  notes  payable..        70,896  160,016  •89,120 

Open  accounts  53,834  S9,452  14,382 

Surplus  250,252  182,773  67,479 

Depreciation  reserve  420,000  350.000  .70,000 

Insurance  fund  52,000  44,000  8,000 

$12,354,982    $11,655,3H    $799,641 

•Decrease. 

Gross  and  net  earnings  for  a  term  of  years  have 
been: 

Gross.  Net.  Gross.  Net. 

1900-01  ....$2,517,219  $901,959  1896-97  ....$1,548^608  $599,674 
1899-1900  ..  2.133,827  812,380  1895-96  ....  1,461,084  662,567 
1898-99  ....  1.934,877  740.2.55  1894-95  ....  1,437,042  48.3,653 
,1897-98  ....  1,661,863  676,525  •1893-94  ...  2,141.779  680,677 
•Includes  IS  months  from  Januaiy  1,  1*93,  to  March  31, 
1S94. 

.^t  the  forthcoming  annual  ineeting.  to  be  held  on 
June  loth,  a  proposition  to  increase  the  authorized 
capital  stock  to  $10,000,000  (the  amount  now  author- 
i?.cd  being  $5,ooo.ooo)  will  be  voted  upon  and,  with- 
out doubt,  carried.  Of  the  authorized  increase  about 
$900,000  will  be  put  out  in  August.  Additional  issues 
will  be  put  out  from  time  to  time,  as  the  business 
expands,  in  the  discretion  of  the  directors. 


General  Meeting  of  the  Institute. 

-A  preliminary  programme  has  been  prepared  for 
the  general  or  summer  meeting  of  the  American 
Institute  of  Electrical  Engineers,  to  be  held  at  Buf- 
falo, N.  Y.,  during  the  Pan-American  Exposition. 
It  is  proposed  to  begin  the  programme  by  a  meeting 
of  the  members  of  the  Institute  and  their  European 
guests  for  formal  welcome  and  reception  on  Wednes- 
day, .\ugust  14th,  at  the  house  of  one  of  the  engineer- 
ing societies  in  New  York  city,  as  found  most  con- 
venient and  as  arranged  later.  A  collation  will  be 
served  after  the  meeting,  and  there  will  be  a  stearn- 
boat  e.xcursion  in  the  afternoon.  On  the  two  follow- 
ing days  technical  visits  will  be  made  to  important 
works  and  installations  in  New  York  city  and  vicinity. 
A  banquet  will  take  place  on  one  of  these  evenings, 
and  arrangements  may  be  made  later  for  a  reception 
or  some  entertainment  on  the  other  evening.  No 
special  assignment  is  made  for  Saturday,  in  order 
to  enable  visitors  to  make  their  own  arrangements 
for  sightseeing  and  recreation. 

The  council  committee  has  under  consideration  for 
Sunday,  August  i8th,  a  daylight  trip  up  the  Hudson 
River  to  some  convenient  point,  thence  by  rail  to  Al- 
bany, where  the  party  will  stop  over  night,  leaving 
early  on  Monday,  August  19th,  for  a  visit  to  the 
works  of  the  General  Electric  company  at  Schenec- 
tady. From  Schenectady  the  party  will  go  by  special 
train  to  Buffalo.    On  Tuesday  morning,  August  20th, 


The  statement  of  the  Commonwealth  Electric  com- 
pany for  the  fiscal  year  ended  March  31,  1901,  being 
the  third  year  of  the  company's  existence,  shows  an 
increa.se  of  $112,000  in  gross  receipts  as  compared 
with  the  year  before,  the  amount  being  nearly  double 
what  it  was  in  the  first  year.  The  capital  investment 
is  represented  by  an  increased  bond  issue,  being  due, 
partly,  to  power-house  construction,  which  will  re- 
sult in  cheaper  operation  as  compared  with  the  first 
year.  Earnings  and  balance  sheet  compare  as  fol- 
lows : 

Year    ended    March    31st:  1901.         1900.         1899. 

Gross  Income    from    current    aud 

merchandise   sales    $629,047    $517,131    $390,065 

Operating    expenses,    repairs,    re- 
newals  and   general    expense....  410.176     349,169      260,993 

Net    Income    $213,871    $177,961    $129,063 

Bond    Interest    137,770     124,992      103,911 

Balance  for  stock  $81,101    $62,969  $25,155 

Balance  Sheet,  March  31,  1901. 
Assets. 

1901.            1900.    Increase. 
IMants,    real    estate    and    fran- 
chises     $8,353,584    $7,643,6>2  $709,902 

Material  and  unfinished  work.       78,193         46,961  31,237 

Accounts  and  notes  receivable     129,926         80,350  49,576 

Cash    33,501          17,543  15,958 

Other  accounts    2,823    2,823 

Total    $8,598,032    $7,788,636    $809,466 

LlAlilLITIES. 

Capital    Stock    $5,000,000  $5,000,000    

Bonds    3,114,000  2,500,0110  $614,000 

Accounts    payable    :j24,S06  199,17t.  126,628 

Open    accounts    11.233  *11,233 

Surplu.3    account    159,226  78,126  81,101 

Total    $8,598,032    $7,778,536    $309,493 

•Decrease.  

G.  W.  Baumgofif.  former  general  manager  of  the 
St.  Louis  Transit  company,  is  one  of  the  incorpo- 
rators of  a  new  company  that  will  operate  an  elec- 
tric line  from  Las  Vegas,  N.  M.,  to  Hot  Springs, 
N.  M.    V.  O.  Saunders  of  St.  Louis  is  also  interested. 


New    Central   Station  at    Cologne,    Ger- 
many. 

By  Frank  C.  Perkins. 

In  the  city  of  Cologne,  Germany,  a  new  central 
station  has  recently  been  completed  which  may  be 
considered  a  typical  example  of  electrical  power- 
station  work  in  Europe.  The  plant  was  installed 
by  the  Helios  company  of  Cologne  and  Ehrenfeld, 
together  with  Siemens  &  Halske  of  Berlin  and 
Schuckert   &  Co.   of   Nuremberg. 

The  old  central  station  consists  of  two  main  rooms, 
the  boiler  room  and  the  engine  and  generator  room. 
The  switchboard  and  controlling  apparatus  is  placed 
in  a  gallery,  and  there  is  an  electrically  operated 
crane.  The  station  represented  the  best  central- 
station  practice  at  the  time  of  construction,  biit  it 
can  hardly  compare  with  the  new  station. 

In  the  boiler  house  there  are  10  w^ater-tube  boilers 
of  the  Steinmuller  type,  each  having  a  heating  sur- 
face of  212  cubic  meters  and  designed  to  operate  at 
a  pressure  of  10  atmospheres.  Each  boiler  has  140 
water  tubes  of  five  meters'  length.  The  boiler  fur- 
naces are  supplied  with  fuel  consisting  of  coal  and 
coke.  In  the  engine  room  of  the  old  plant  there 
are  four  units  installed.  The  engines  are  of  the 
horizontal,  compound,  condensing  type,  and  were  in- 
stalled by  the  Sulzer  Brothers  of  Winterthur.  Each 
of  the  engines  has  a  capacity  of  600  effective  horse- 
power, while  working  at  a  speed  of  85   revolutions 


FIG.    I.       NEW   CENTRAL   STATION    AT   COLOGNE,    GERMANY. 


the  general  meetnig  of  the  Institute  will  open  at  Buf- 
falo in  the  Temple  of  Music  with  addresses  by 
the  exposition  and  municipal  officials.  A  preliminary 
visit  will  be  made  to  the  exposition  in  the  afternoon. 
On  the  three  following  days  there  will  be  sessions 
for  the  reading  and  discussion  of  papers  in  the  fore- 
noons, and  perhaps  on  some  of  the  afternoons.  The 
director-general  has  designated  August  22d  as  "Elec- 
trical Day." 

The  programme  contemplates  the  allotment  of  an 
entire  day,  if  possible,  for  an  excursion  to  Niagara 
Falls  and  the  various  electrical  features  to  be  seen 
at  that  place.  Visits  will  also  be  made  to  various 
sub-stations  in  Buffalo.  The  closing  meeting  will 
probably  be  held  on  Saturday,  August  24th.  Enter- 
tainments and  receptions  may  be  provided  for  some 
of  the  late  afternoons  or  evenings.  Visitors  desiring 
to  include  other  large  American  cities  in  their  tour 
will  be  able  to  obtain  all  information  desired  from 
the  secretary  of  the  Institute,  at  26  Cortlandt  street. 
New  York  city,  and  also  from  members  residing  in 
these  cities  who  will  be  in  attendance  at  the  meeting 
both  in  New  York  and  Buffalo.  Local  committees 
of  the  American  Institute  of  Electrical  Engi^neers 
will  be  appointed  in  some  of  the  larger  cities  to  co- 
operate with  the  council  committee  for  the  purpose  of 
facilitating  the  arrangements  which  the  visitors  maj' 
desire  to  make  for  visiting  various  places  of  interest. 


The  Chicago  and  Desplaines  Electric  Railway  com- 
pany is  having  a  difficult  time  in  securing  the  right- 
of-way  for  a  portion  of  its  line  between  Chicago  and 
Joliet.  The  desired  right-of-way  lies  through  the 
property  of  the  National  Stone  company  at  Sag 
Bridge,  and  it  is  said  that  dynamite  has  been  planted 
in  this  property  and  that  the  railway  company  fears 
to  enter  the  property.  Condemnation  proceedings 
are  talked  of. 


per  minute,  the  steam  pressure  being  six  atmospheres. 
The  high-pressure  and  low-pressure  cylinders  have 
a  diameter  of  650  and  goo  millimeters,  respectively, 
while  the  stroke  is  1,250  millimeters.  The  alternat- 
ors are  directly  connected  to  the  engines  and  arc 
of  the  revolving-field  type.  The  field  acts  as  a 
ilywheel  for  the  engine  and  has  a  diameter  of  4,300 
millimeters  and  is  built  with  72  poles.  The  arma- 
ture is  stationary,  and  the  current  generated  has  a 
potential  of  2,000  volts  and  a  frequency  of  6,120 
alternations  per  minute,  or  51  periods  per  second. 
The  exciting  dynamj  is  built  on  the  same  shaft,  and 
consists  of  an  eight-pole,  direct-current  generator, 
next  to  the  revolving-field  magnet.  Each  of  the 
alternators  has  a  capacity  of  from  360  to  400  kilo- 
watts at  2,000  voks.  The  electric  crane  has  a  ca- 
pacity of  30,000  kilograms. 

I'he  machines  and  feeder  circuits  are  controlled 
from  the  switchboard  by  levers  placed  convenient 
for  the  operator.  The  contacts  and  switches  are 
placed  out  of  reach  of  the  operator,  to  avoid  the 
danger  of  contact,  while  the  measuring  instruments 
are  always  under  his  eye  and  the  levers  within 
reach. 

Th?  new  pi  .nt,  a  portion  of  wh'ch  is  shown  in 
Fig.  I,  is  equipped  with  units  of  more  than  double 
the  capacity  of  those  in  the  old  station.  Six  direct- 
connected  generators  are  to  be  used  in  this  station, 
each  having  a  capacity  of  1,200  kilowatts  and  sup- 
plying a  polyphase  current  of  2,000  volts'  potential. 
The  frequency  of  these  machines  is  6,120  alterna- 
tions per  minute,  or  51  periods  per  second,  the  speed 
of  the  revolving  field  being  85  revolutions  per  min- 
ute. The  steam  engines  are  of  the  triple-expansion 
type,  using  condensers,  and  were  designed  and  con- 
structed by  the  Sulzer   Brothers. 

The    revolving-field    magnets    of   these    polyphase 
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machines  are  not  excited  by  direct-current  machines 
operated  on  the  same  shaft  as  the  alternators,  as  in 
the  old  station.  Instead  of  this  arrangement,  motor- 
generators  are  provided,  as  seen  in  Fig.  i.  Each 
direct-current  generator  has  a  capacity  of  120  kilo- 
watts and  is  operated  by  a  synchronous  single-phase 
motor,  directly  connected,  and  driving  the  generator 
at  a  speed  of  500  revolutions  per  minute. 

In  order  that  there  may  always  be  exciting  current 
at  hand,  a  storage-batterj'-  plant  has  been  provided. 
It  consists  of  accumulators  having  a  capacity  of 
2,176  ampere-hours,  -with  a  total  potential  of  no 
volts.  An  additional  charging  outfit  has  been  pro- 
vided   for   this   accumulator   plant,    consisting   of    a 


FIG.   2.       NEW  CENTRAL  STATION  AT  COLOGNE,  GERMANY. — 
SWITCHBOARD. 

30-horsepower,  asynchronous,  alternating-current 
motor,  directly  coupled  to  a  direct-current  dynamo, 
having  a  capacity  of  420  amperes  at  50  volts,  with  a 
speed  of  950  revolutions  per  minute.  The  neatness 
of  the  switchboards,  as  seen  in  the  illustration,  Fig. 
2.  as  well  as  the  general  appearance  of  the  station, 
is  particularly   worthy  of  note. 

The  distribution  is  entlrel}'  by  underground  cables, 
of  which  there  are  more  than  So  kilometers  in  use. 
One  of  the  sub-stations,  or  switch  and  transformer 
houses,  is  seen  in  Fig.  3,  on  one  of  the  streets  of 
the  city  of  Cologne.  Each  of  these  stations  is 
equipped  with  telephones  for  communicating  with 
the  central  station  and  with  other  similar  sub- 
stations. 


A  Canadian  View  of  International  Power 
Development. 

The  Toronto  World  takes  a  pessimistic  view  of 
the  Canadian  development  of  the  Niagara  Falls 
Power  company  and  thinks  that  the  development  of 
electric  power  on  the  Canadian  side  is  causing 
greater  satisfaction  on  the  American  side  of  the 
river  than  In  Canada.  It  adds :  "It  -was  a  serious 
blunder  on  the  part  of  the  government  to  allow  the 
company  to  transmit  the  power  developed  in  Canada 
across  the  river.  We  may  rest  assured  that  the  de- 
velopment company,  whose  directors  are  Americans, 
and  whose  interests  are  all  in  the  United  States, 
will  concentrate  its  efforts  in  getting  new  factories 
for  New-  York  instead  of  for  Ontario.  If  Ontario 
had  reserved  for  itself  all  the  power  produced  on 
this  side  of  the  river,  the  price  for  electric  current 
would  have  been  lower,  and  it  would  have  been 
distributed  over  a  much  larger  area  than  will  be  the 
case  under  the  present  arrangement.  Mr.  Rankine 
refers,  wath  satisfaction,  to  the  recent  successful 
transmission  of  electric  power  in  California,  for  a 
distance  of  140  miles.  It  is  said  the  loss  of  current 
was  only  five  per  cent.  If  such  is  the  case,  then 
the  distribution  of  Niagara  Falls  power  throughout 
all  western  Ontario  would  be  an  easy  and  profitable 
undertaking.  The  Ontario  government's  deal  with 
the  United  States  electric  monopoly  was  an  egregious 
blunder,  and  a  storm  of  Indignation  will  sweep  over 
the  country  as  soon  as  the  people  realize  that  their 
rich  heritage  has  been  squandered  for  a  mess  of 
pottage." 


Mr.  Fish  Succeeds  Mr.  Edison. 

At  the  annual  meeting  of  the  stockholders  of  the 
General  Electric  company  held  at  Schenectady,  N.  Y., 
on  May  i4tlL  Frederick  P.  Fisk  of  Boston,  the  re- 
tiring general  counsel  of  the  company,  w^as  elected 
a  member  of  the  board  of  directors,  to  succeed 
Thomas  A.  Edison.  The  remaining  12  directors 
were  re-elected  as  follows :  Gordon  Abbott,  Oliver 
Ames,  C.  A.  Coffin,  T.  Jefferson  Coolidge,  Jr.,  George 
P.  Gardner,  Eugene  Griffin,  Henry  L.  Higginson, 
J.  Pierpont  Morgan,  J.  P.  Ord,  Robert  Treat  Paine, 
2d.  George  Foster  Peabody  and  Charles  Steele. 
Only  routine  business  was  transacted  at  the  meeting. 
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National  Municipal  League. 

The  annual  convention  of  the  National  Municipal 
League  was  held  at  Rochester,  N.  Y.,  May  8th,  9th 
and  loth.  Delegates  from  many  of  the  principal 
cities  in  the  United  States  were  present,  and  topics 
of  municipal  Interest  were  discussed.  A  paper  on 
the  street-railway  outlook  in  Chicago  was  given  by 
William  Ritchie,  said  to  represent  an  organization 
called  the  Chicago  Citizens'  Union.  Mr.  Ritchie,  as 
reported,  made  some  curious  statements  in  his  pa- 
per, such  as  the  assertion  that  the  Chicago  Union 
Traction  company  had  gradually  absorbed  all  com- 
peting lines  until  to-day  it  controls  the  entire  street- 
railway  business  of  Chicago,  and  the  further  alle- 
gation that  the  company  controls  the  state  Legis- 
lature of  Illinois.  Considerable  attention  was  given 
to  the  subject  of  municipal  accounting. 

The  following-named  officers  were  elected  for  the 
ensuing  year : 

President,  James  C.  Carter  of  New  York;  first  vice- 
president.  Charles  Richardson  of  Philadelphia;  second 
vice-president,  Samuel  U.  Capen  of  Boston;  third  vice- 
president.  Thomas  N.  Strong  of  Portland,  Ore.;  fourth 
vice-president,  H.  Dickson  Ei-uns  of  New  Orleans:  fifth 
vice-president,  Edmund  J.  Jame.s  of  Chicago;  secretary, 
Clinton  Rogers  Woodiuft"  of  Philadelphia;  treasuivV. 
George  Burnham,  Jr.,   of  Philadelphia. 

Executive  Committee — Charles  J.  Bonaparte,  cha'r- 
man.  of  Baltimore,  George  W.  Guthrie  of  Pittsburg, 
George  W.  Ochs  of  Chattanooga,  Hector  Mclntoi^h  of 
Philadelphia.  Joseph  A.  Uliller  of  Providence.  Oliver 
McClintock  of  Pittsburg,  W.  P.  Bancroft  of  Wilniiugtou. 
Del.,  Harry  A.  Garfield  of  Cleveland,  "William  G.  Low 
of  F'VOoklyn,  Dudley  TiblMts  of  Tmy,  Frank  N.  HartWL-il 
of  Louisville.  John  A.  Butler  of  Milwaukee.  M.  Thresher 
of  Da.vton,   Ohio,  and  Joseph  T.  Ailing  of  Rochester. 

The  convention  closed  without  a  meeting  place  be- 
ing decided  on  for  next  year. 


New  England  Street  Railway  Club. 

The  New  England  Street  Railway  Club  met  in 
Boston  last  week,  with  180  members  present,  includ- 
ing the  following-named  officers:  President.  H.  E. 
Bradford,  superintendent  of  the  Worcester  Consoli- 


FIG.    3.       STREET  TRANSFORMER  SUB-STATION  AT  COLOGNE 
GERMANY. 

dated ;  vice-president,  L.  H.  McLain,  inspector  for 
the  railroad  commissioners;  second  vice-president, 
C.  A.  Bradwell,  superintendent  of  the  Sanford  (Me.) 
street  railway;  third  vice-president,  W.  G.  Meloon, 
general  manager  of  the  street  railway  of  Portsmouth, 
N.  H. ;  fourth  vice-president,  F.  G.  Daniels,  elec- 
trical engineer  of  the  Fairhaven  and  Westvllle  street 
railway  of  New  Haven,  Conn.;  secretary  and  treas- 
urer, F.  W.  Teele  of  Boston.  At  the  invitation  of 
the  Boston  Elevated  Railway  company,  the  members 
of  the  club  took  a  trip  over  the  Charlestown  section 
of  the  elevated  road  and  visited  the  shops  and 
"Kindergarten"  for  the  elevated  employes.  They 
also  visited  the  company's  power  house  at  Lincoln 
wharf.  The  business  meeting  acted  upon  85  ap- 
plications for  admission  to  the  club.  There  were 
250  persons  at  the  annual  dinner,  at  which  President 
Bradford  made  an  address  of  welcome  and  Presi- 
dent W.  A.  Bancroft  of  the  Boston  Elevated  Rail- 
way company  explained  the  elevated  system. 

L.  H.  McLain  resigned  the  first  vice-presidency 
and  E.  L.  Spring  was  elected  to  succeed  him.  The 
club  voted  its  thanks  to  the  management  of  the 
Boston  Elevated  Railway  company  for  courtesies 
received. 


Albany  Street-railway  Strike. 

Employes  of  the  Union  Traction  company,  which 
operates  in  Albany,  Troy,  Watervllet,  Rensselaer 
and  Cohoes,  N.  Y.,  have  gone  on  strike.  The 
strike,  according  to  the  men,  has  been  brought  about 
by  the  refusal  of  the  company  to  accede  to  two  de- 
mands— that  the  company  employ  none  but  members 
of  a  branch  of  the  Amalgamated  Association  of 
Street  Railway  Employes  of  America,  and  that  eight 
non-union  men  employed  be  discharged  or  compelled 
to  join  the  union,  and  that  all  "night-car"  men  and 
"extra"  men.  who  now  get  iS^/^  cents  per  hour,  be 
paid  20  cents,  the  compensation  of  regular  day  men. 

The  situation  at  Albany  and  Troy  assumed  a  seri- 
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ous  aspect  this  week,  and  the  strikers  resorted  to 
violence  when  the  street-railway  company  made  ef- 
forts to  rim  its  cars  with  non-union  men.  One  man 
was  killed  and  some  20  or  30  injured.  The  state 
militia  has  been  called  upon  to  help  quell  the  riots 
?.nd  a  thousand  men  are  under  arms  awaiting  orders. 
The  Twenty-third  Regiment  of  Brooklyn  has  been 
ordered  to  Albany,  and  three  companies  of  the  Tenlh 
Battalion  are  on  guard  there. 


Electric  Railway  between  Baltimore  and 
Washington. 

By  the  incorporation  of  the  Baltimore  and  Wash- 
ington Electric  Railway  company,  another  project 
has  been  added  to  the  long  list  of  important  electric- 
railway  projects  now  under  consideration.  The  com- 
pany proposes  to  build  a  line  that  will  extend  from 
the  national  capital  to  Baltimore,  and  a  branch  will 
be  built  to  Annapolis.  The  air-line  distance  betweeji 
Washington  and  Baltimore  is  about  33  miles,  but  the 
railway  will  undoubtedly  be  considerably  longer.  The 
company  was  incorporated  in  the  state  of  Maryland, 
with  an  authorized  capital  stock  of  $1,500,000,  and 
the  promoters  of  the  railway  have  elected  the  follow- 
ing-named officers  for  the  company:  President, 
Tames  Christy,  Jr.,  of  Akron,  Ohio;  treasurer,  Otto 
Miller ;  secretary.  Frank  M.  Wilcox.  A  franchise  has 
already  been  secured. 


Mail  Carried  by  Automobiles. 

Experiinents  were  made  in  Chicago  on  Monday, 
May  13th,  by  the  officers  of  the  postoffice,  to  find 
some  way  to  facilitate  the  delivery  of  mail.  A  busi- 
ness firm  in  the  city  loaned  Postmaster  Coyne  two 
electric  automobiles  with  which  to  make  the  experi- 
ments. One  vehicle,  in  charge  of  Superintendent 
McArthur,  left  the  main  postoffice  at  6:30  o'clock 
with  six  letter  carriers  and  500  pounds  of  mail.  Tt 
made  the  run  to  South  Water  street"  and  Fifth  av- 
enue, a  distance  of  about  a  mile,  dropping  off  men 
at  various  points,  and  back  to  the  office  in  12  min- 
utes. As  a  result  of  this  trip  the  carriers  were  re- 
lieved of  their  heavy  burdens  and  the  business  houses 
received  their  mail  from  five  to  nine  minutes  earlier." 
Postmaster  Coyne  regards  the  experiment  as  a  suc- 
cess and  will  try  to  secure  vehicles  for  permanent 
use  in  this  way. 


D.  P.  Jones. 


The  chief  engineer  of  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  company  is  D.  P.  Jones, 
and  he  is  a  gentleman  wdiom  many  of  the  members 
of  the  National  Electric  Light  association  will  meet 
while  at  Niagara  next  week.  Mr.  Jones  is  an  alum- 
nus of  the  Chandler  Scientific  School  of  Dartmouth 
College,  having  graduated  in  1890.  From  1890  to 
1894  he  was  in  the  employ  of  D.  H.  &  A.  B.  Towei 
of  Holyoke,  Mass.,  as  engineer  in  charge  of  the  con- 
struction of  paper  and  pulp  mills  and  the  develop- 
ment of  waterpowers.  He  is  familiar  with  important 
hydraulic  works  in  several  states  of  the  Union.  He 
was  connected  with  the  construction  of  the  Kimber- 
ley  &  Clark  mills  in  the  Fox  River  Valley  and  with 
the  big  paper  mill  now  owned  by  the  International 
Paper  company  at  Niagara  Falls.     In  1894  he  became 


D.    p.    JONES. 

assistant  engineer  in  charge  of  construction  of  the 
Niagara  Falls  Power  company,  with  which  company 
he  remained  until  October,  igoo,  when  he  was  ap- 
pointed to  his  present  position. 

The  power  development  of  which  Mr.  Jones  has 
charge  is  that  of  the  surface  canal,  the  station  being 
at  the  water's  edge  in  the  gorge.  The  third  section 
of  this  station  is  now  nearly  ready  for  operation, 
and  members  of  the  association  will  find  it  well  worth 
Iheir  while  to  visit  it,  many  improvements  having 
been  made  there  since  their  last  visit  to  the  Falls. 


The  Fort  Wayne  and  Southwestern  Traction  com- 
pany is  building  an  electric  railway  between  Fort 
Wayne  and  Huntington,  Ind.,  a  distance  of  25  miles. 
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Visitors  to  the  Pan-American  Exposition  will 
find  the  Western  Electrician's  space  in  Section 
F  2  in  the  Electricity  building,  where  they  will  be 
cordially  welcomed. 


There  appears  to  be  an  immediate  opening  in 
Sweden  for  Professor  Pupin's  invention  to  increase 
the  efficiency  of  long  submarine  telephone  cables  by 
the  attachment  of  inductance  coils  at  calculated  in- 
tervals. The  Swedish  government  is  considering  a 
project  for  laying  a  telephone  cable  between  the 
mainland  and  the  island  of  Gothland  in  the  Baltic. 
Many  objections  are  being  raised  to  the  carrying  out 
of  this  enterprise,  however,  as  the  problem  of  long- 
distance submarine  telephony  is  considered  by  the 
Sw^edish  engineers   to  be  still   unsolved. 

The  Swedish  telegraph  administration  and  the 
owner  of  the  Pupin  patents  might  find  it  of  mutual 
advantage  to  open  negotiations  for  -the  equipment  of 
the  proposed  Gothland  cable.  A  new  cable  from  62 
to  93  miles  long  built  and  laid  for  telephone  service 
would  give  an  admirable  opportunity  to  test  the  ad- 
vantages claimed  for  Professor  Pupin's  invention. 


In  a  recent  communication  to  a  scientific  con- 
temporary Mr.  F.  H.  Bigelow  concludes,  from  a 
theory  based  upon  Ebert's  and  Pupin's  experiments 
on  the  behavior  of  a  conducting  body  placed  in  a 
vacuum  and  subjected  to  magnetic  force,  that  the 
photosphere  of  the  sun  is  the  seat  of  powerful  elec- 
tric discharges  which  ionize  portions  of  its  material, 
or,  at  least,  set  free  minute  particles  of  matter 
charged  with  electricity.  According  to  this  interest- 
ing conception,  the  particles  are  repelled  outward 
in  a  coronoidal  radiation,  and  give  the  forms  seen 
in  the  disorganized  streamers.  This  nucleus  of  the 
sun  may  be  the  seat  of  a  powerful  magnetic  field 
whose  axis  is  near  that  of  the  sun's  axis  of  rotation, 
and  whose  action  upon  the  ions  repels  them  from  the 
polar  zones  in  accordance  with  Ebert's  experiments. 
The  equatorial  regions  of  the  sun  usually  show  that 
there  is  a  tendency  to  form  a  trumpet-shaped  exten- 
sion along  the  ecliptic,  widening  in  proportion  to  the 
distance  from  the  sun.  This  is  taken  to  be  another 
evidence  of  the  fact  of  mutual  electrical  repulsion 
between  the  charged  ions   of  like  sign. 


It  is  interesti'.'g  to  observe  the  attitude  of  sub- 
marine-cable owners  toward  wireless  telegraphy,  as 
the  latter  seems  to  be  meeting  its  greatest  success  in 
transmitting  messages  over  water.  This  attitude  ap- 
pears to  be  rather  patronizing  and  not  antagonistic, 
if  we  are  to  judge  by  the  presidential  address  of  the 
Marquis  of  Tweeddale  at  the  half-yearly  meeting  of 
the  Eastern  Extension,  Australasia  and  China  Tele- 
graph company  in  London  last  month.  "You  will 
probably  remember,"  said  the  noble  lord,  "that  when 
addressing  you  on  former  occasions  I  have  referred 
to  Signor  Marconi's  interesting  experiments  in  con- 
nection with  wireless  telegraphy,  and  the  probable 
effect  of  this  remarkable  system  on  submarine  teleg- 
raphy. It  is  now  nearly  six  years  since  Signor  Mar- 
coni first  startled  the  world  with  his  discoveries,  and 
during  that  period  considerable  progress  has  been 
made  in  communicating  with  lightships,  exchanging 
messages  between  passing  ships  and  speaking  across 
the  channel,  etc.,  the  longest  distance  now  reported 
to  have  been  attained  being  nearly  124  nautical  miles. 
For  such  purposes  as  those  I  have  indicated  wireless 
telegraphy  undoubtedly  meets  a  long- felt  want;  but 
the  sensational  reports  appearing  in  the  newspapers 
from  time  to  time  as  to  wireless  telegraphy  being 
used  for  communicating  across  the  Atlantic,  between 
England  and  Australia,  and  even  with  the  planet 
Mars,  must  not  be  taken  seriously.  If  it  were  possi- 
ble to  use  the  wireless  system  for  long-distance  sub- 
marine telegraphy,  the  British  and  Colonial  govern- 
ments would  hardly  have  entered  into  the  contract 
for  bridging  the  Pacific  Ocean  at  a  cost  of  £2,000,000 
sterling,  when  their  object  might  have  been  attained 
at  a  trifling  expenditure.  The  fact  is,  gentlemen, 
that  Marconi's  system  will,  no  doubt,  as  I  said,  I 
think,  some  two  or  three  years  ago,  prove  a  feeder 
to  this  system."  This  seems  to  dispose  of  the  possi- 
ble competition  of  space  telegraphy  very  comfortably 
for  the  stockholders  of  the  cable  companies.  It 
does  seem  that  the  new  method  of  communication 
is  making  rather  slow  progress  when  compared  with 
the  introduction  of  the  telephone,  for  instance,  but 
nevertheless    some   progress    is   being    made,    and    it 
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may  be  that  the  ethereal  telegraph  may  eventually 
prove  a  more  formidable  rival  for  established  sys- 
tems than  those  interested  in  the  latter  are  now 
disposed  to  admit. 


Agitation  for  the  general  adoption  of  the  metric 
system  of  weights  and  measures  does  not  cease. 
Just  at  the  close  of  the  Fifty-sixth  Congress  the 
committee  on  coinage,  weights  and  measures  recom- 
mended the  passage  of  a  bill  providing  for  the 
adoption  of  the  standards  of  the  metric  system 
as  the  standard  weights  and  measures  of  this  coun- 
try. But  the  committee  report  came  too  late.  How- 
ever, the  metric-system  bill  will  probably  be  a  live 
question  in  the  Fifty-seventh  Congress,  and  it 
devolves  upon  all  friends  of  progress  to  recognize 
the  fact  and  endeavor  to  assist  in  securing  the  pas- 
sage of  the  bill.  The  bill  which  was  reported  to 
the  Fifty-sixth  Congress  provided  that  the  adoption 
of  the  system  should  go  into  effect  on  January  r, 
1903.  The  bill  which  will  be  introduced  next  win- 
ter probably  will  give  more  time  in  which  to  permit 
manufacturers  to  change  their  machinery  and  citi- 
zens to  become  accustomed  to  the  new  units  of 
measurement.  Of  course,  the  change,  if  accom- 
plished, will  be  a  radical  one  in  ordinary  business 
transactions.  But  it  will  be  worth  all  it  will  cost, 
and  more,  in  its  beneficial  effect  on  the  export  trade 
of  the  United  States  alone.  England  is  our  only 
important  customer  in  the  family  of  nations  that  does 
not  use  the  metric  system,  and  it  is  a  fair  assumption 
that  if  the  United  States  does  away  with  feet  and 
inches,  pounds  and  quarts,  Great  Britain  will  not 
be  long  in  following  suit.  We  know  the  advantage 
of  the  decimal  system  by  the  experience  with  our 
coinage,  and  it  is  probable  that  the  sole  objection 
to  the  metric  units — the  expense  and  confusion  of 
making  the  change — has  been  overrated.  Of  course, 
it  goes  without  saying  that  the  scientific  and  technical 
interests  of  the  country  are  almost  unanimous  in 
favor  of  the  metric  system,  which  is  to  some  extent 
already  in  use  in  the  United  States. 


In  this  issue  of  the  Western  Electrician  advan- 
tage is  taken  of  the  convention  of  the  National  Elec- 
tric Light  association  to  be  held  in  Niagara  Falls, 
N.  Y.,  next  week  (May  21st  to  23d)  to  present  a 
well-illustrated  preliminary  description  of  the  elec- 
trical features  of  the  Pan-American  Exposition  and 
of  the  use  of  electrical  power  in  the  Niagara  Falls 
region,  particularly  in  its  relation  to  the  exposition. 
The  combination  is  a  most  interesting  one,  and  we 
have  no  hesitation  in  saying  that  Mr.  Dunlap's  ar- 
ticle in  this  number  gives  the  best  account  of  what 
may  be  seen,  electrically  speaking,  at  the  Pan-Amer- 
ican Exposition,  and  of  the  intimate  relation  of  the 
whole  to  the  hydro-electric  development  at  Niagara 
Falls,  that  has  yet  appeared.  The  article,  with  the 
accompanying  maps  and  illustrations,  will  be  partic- 
ularly useful  to  the  members  of  the  association,  as- 
sisting them  to  appreciate  and  understand  what  they 
shall  have  time  to  see  in  a  few  days'  visit  in  Niagara 
Falls  and  Buffalo,  but  it  will  also  possess  much  in- 
terest to  the  general  reader,  as  it  is  comprehensive 
as  well  as  concise  and  gives  an  excellent  idea  of  the 
electrical  features  of  the  Pan-American  Exposition 
as  they  are  now  to  be  seen.  For  one  thing,  the  beau- 
tiful night  pictures  give  foundation  for  the  belief 
that  the  enthusiastic  descriptions  of  the  electric-light- 
ing effects  are  not  overdrawn,  for,  of  course,  no 
night  photograph  of  decorative  lighting  can  convey 
more  than  an  indication  of  the  effect  of  the  original 
on  the  eye.  It  is  probable  that  the  Buffalo  exposition 
will  be  best  remembered  by  its  marvelous  illumina- 
tion.    Already  it  is  called  the  City  of  Golden  Light. 

But  the  visitors  to  the  electric-light  convention 
must  not  forget  their  allegiance  to  the  gathering  at 
Niagara  Falls.  President  Gaboon  and  Secretary  Por- 
ter have  prepared  a  programme  of  many  attractive 
features,  with  six  papers  by  Messrs.  Hillman,  Will- 
cox,  Wallis,  Van  Trump,  Rice  and  Treadwell,  and 
several  important  committee  reports.  There  will  be  no 
evening  sessions  of  the  convention,  and  it  is  hoped 
that  the  attendance  at  the  morning  and  afternoon 
meetings  may  be  large,  so  that  a  valuable  discussion 
may  be  had  on  the  many  interesting  topics  presented 
for  discussion.  The  gathering  will  be  held  amid 
surroundings  which  will  be  a  constant  provocation 
for  absenteeism,  but  delegates  should  steel  themselves 
against  temptation  in  advance  and  remain  loyal  to 
the  association  during  the  hours  of  the  convention 
sessions. 


May  iS.  1901 

Mr.  Abbott's  High-frequency  Experi- 
ments. 

Mr.  A.  V.  Abbott,  chief  engineer  of  the  Chicago 
Telephone  company,  gave  a  lecture,  illustrated  b}' 
experiments,  on  "High-frequency  Electrical  Oscilla- 
tions," before  the  Western  Society  of  Engineers  on 
Wednesday  evening,  May  Sth.  The  experiments 
were  numerous  and  well  chosen  and  were  arranged 
in  such  sequence  that  each  step  of  the  lecture  was 
clearly  illustrated.  Some  striking  comparisons  be- 
tween electrical  and  mechanical  phenomena  were 
made.  The  apparatus  used  in  making  these  experi- 
ments consisted  of  a  rotar\^  transformer,  condensers, 
an  oscillator  and  a  large  Tesla  transformer,  im- 
mersed in   oil. 

The  experiments  served  to  show  the  analog^'  ex- 
isting between  inductance  in  a  conductor  and  me- 
chanical resistance  and  between  the  capacity  of  a 
conductor  and  mechanical  elasticity.  A  number  of 
the  more  familiar  Tesla  effects  were  produced; 
vacuum  tubes  were  lighted:  the  effect  of  the  high- 
frequency  discharge  on  pieces  of  wood  was  shown  ; 
glass  and  mica  plates  were  perforated,  and  a  brush 
discharge  was  caused  to  exist  between  two  con- 
ductors run  parallel  to  each  other  and  a  few  inches 
apart,  down  the  aisle  of  the  lecture  room. 

The  rate  of  oscillation  varied  from  218,000  to 
400.000  per  second  and  the  potential  ran  up  to  200,- 
coo  volts,  while  the  capacity  of  the  condensers  was 
0.05  of  a  microfarad.  A  unique  feature  in  the  con- 
struction of  the  condenser  was  the  dielectric  between 
the  plates.  This,  consisted  of  sheets  of  micanite  pa- 
per saturated  with  oil  and  pressed  together  in  oil, 
it  having  been  found  that  the  dielectric  strength  of 
this  combination  was  greater  than  that  of  glass. 
The  oscillator  also  comprised  some  new  features. 
It  consisted  of  five  balls  of  aluminum.  These  balls 
were  carried  on  two  supports,  three  alternate  ones 
being  carried  on  one  support  and  the  remaining  two 
being  placed  on  the  other.  The  adjustment  of  the 
spark  gap  was  obtained  in  this  arrangement  by 
causing  one  set  or  system  of  balls  to  approach  or 
recede  from  the  other.  By  means  of  this  series  ar- 
rangement the  number  of  spark  gaps  remained  con- 
stant; only  the  spark  length  changed,  and  the  total 
dielectric  strength  of  the  gap  was  increased. 

One  of  the  most  striking  experiments  was  the 
lighting  of  an  ordinary  incandescent  lamp  by  Mr. 
Abbott,  by  means  of  high-frequency  current  trans- 
mitted through  his  body.  This  transmission,  he 
said,  was  attended  by  no  disagreeable  sensations 
other  than  a  slight  twitching  in  the  wrists.  In  per- 
forming this  experiment,  Mr.  Abbott  stood  on  an 
insulated  base  and  extended  a  metal  rod,  which  he 
held  in  one  hand,  to  one  of  the  discharge  terminals 
of  a  transformer,  between  which  a  discharge  prob- 
ably a  foot  in  length  was  passing.  With  a  metal 
rod  held  in  the  other  hand  he  touched  one  coil  of 
a  second  Tesla  transformer,  to  the  other  coil  of 
which  an  ordinary  incandescent  lamp  was  connected. 
As  the  rod  was  approached  to  the  discharge  ter- 
minal a  torrent  of  sparks  passed  into  it,  through 
the  coil,  and  the  lamp  was  brightly  lighted. 

The  ability  of  these  high-frequency  oscillations  to 
perform  work  was  further  illustrated  by  means  of 
a  small  static  motor.  This  consisted  of  two  re- 
voMng  vanes,  the  pivot  supporting  which  was  con- 
nected to  one  terminal  of  the  Tesla  transformer ; 
from  the  other  terminal  a  wire  was  led  to  an  in- 
sulated disk  held  above  and  close  to  the  movable 
vanes.  The  electro-static  attraction  between  the  disk 
and  the  vanes  caused  the  latter  to  revolve  slow^ly. 
After  the  lecture  ilr.  Abbott  connected  an  X-r?.y 
tube  with  the  Tesla  transformer  and  bj'  means  of 
a  fluoroscope  demonstrated  the  ability  of  these  high- 
frequency  oscillations  to  produce  the  familiar  X-ray 
effects.  Mr.  Abbott  was  assisted  in  his.experiments 
by  ilr.  il.  A.  Edson  of  the  Chicago  Telephone 
comoanv. 
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of  any  particular  system,  but  a  general  treatment 
of  all  systems.  The  board  has  no  doubt,  it  is  said, 
that  wireless  telegraphy  will  prove  a  valuable  ad- 
junct for  the  navy. 


Navy  Board  Favors  Wireless  Teleg- 
raphy. 

The  board  of  naval  officers,  headed  by  Captain 
Chadwick,  appointed  to  make  a  full  investigation 
and  report  on  wireless  telegraphy,  has  completed  its 
work  and  submitted  its  report  to  Admiral  Bradford, 
chief  of  the  naval  bureau  of  equipment,  having  charge 
of  this  subject.  It  had  been  expected  that  the  inquiry 
would  last  through  the  summer,  and  the  Na\T  De- 
partment has  been  somewhat  surprised  at  the 
promptness  with  which  the  board  has  been  able  to 
reach  its  conclusions.  Although  the  findings  are  not 
made  public,  it  is  believed  that  the  board  recom- 
mends that  wireless  telegraphy  be  adopted  and  that 
the  present  system  of  using  carrier  pigeons  for  mes- 
sages between  naval  points  be  abandoned. 

With  the  report  the  board  submits  the  results  of 
an  extended  conference  w^ith  ilr.  Marconi  concern- 
ing the  general  subject.  It  is  understood  that  Mar- 
coni made  no  proposition  regarding  his  own  system. 
and  that  the  board  secured  his  views  as  an  expert 
en  the  general  subject.     There  is  no  finding  in  favor 


Southwestern   Gas,  Electric   and    Street 
Railway  Association. 

The  third  annual  meeting  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  association  was 
held  in  Houston,  Texas,  from  April  igth  to  22d. 
On  the  opening  day  the  meeting  was  called  to  order 
by  the  president  of  the  association,  J.  F.  Strickland 
of  Waxahachie,  Te.xas.  An  address  of  welcome 
was  made  by  Hon.  L.  J.  Fuffly,  acting  for  Mayor 
Woolford.  After  a  brief  response  President  Strick- 
land delivered  his  annual  address.  He  spoke  briefly 
of  the  work  of  the  association,  its  committees  and 
officers,  and  then  reviewed  the  different  topics  to 
be  presented  at  the  meeting  in  the  form  of  papers 
-by  the  members.  He  recalled  the  fact  that  the  first 
n}eeting  of  the  interests  represented  by  the  associa- 
tion  had  been  held   in   Houston  in   1895. 

T.  D.  Miller  called  attention  to  the  important 
part  taken  by  the  gas  men  in  inaugurating  the  work 
of  the  association,  and  among  other  things  said  the 
wonderful  development  of  oil  at  Beaumont  w'as  suffi- 
cient guarantee  of  the  future  of  the  gas  business 
in  Texas,  as  there  was  no  purpose  for  \vhich  the 
Beaumont  oil  was  so  well  adapted  as  the  manufac- 
ture of  gas. 

Secretary  T.  H.  Stuart  of  Waco,  Texas,  then  sub- 
mitted his  report,  which  showed  that  the  finances 
of  the  association  were  in  a  good  condition. 

At  the  afternoon  session  a  paper  was  read  by 
T.  D.  Miller,  manager  of  the  Dallas  Gas  and  Fuel 
ccmpam',  on  "Municipal  Ownership  versus  Private 
Corporations."  The  paper  was  accompanied  with 
some  general  statements  on  the  subject  of  municipal 
ownership  and  a  number  of  quotations  from  different 
authorities  showing  the  results  of  operation  in  the 
United  States  and  abroad.  The  next  paper  was  on 
"Water  Power  for  Small  Plants,"  by  F.  R.  Starr, 
superintendent  of  the  Gonzales  (Texas)  Electric 
Light  company.  H.  F.  MacGregor,  president  of  the 
Houston  Street  Railway  company,  then  read  a  paper 
on  "The  Corporation  and  Its  Emploj'es."  Other 
papers  presented  at  the  meeting  were:  "Station 
Work,"  by  George  H.  Cushman  of  San  Antonio, 
Texas;  "What  Are  We  Here  For?"  by  E.  L.  Wells, 
Jr.,  of  Marshall,  Texas;  "Inspection,"  by  W.  S. 
Rathell,  Waco,  Texas ;  "Electrical  Potpourri,"  by 
John  G.  Boyd,  Terrell,  Texas ;  "Cheap  Fuel  and 
How  to  Use  It  Economically,"  by  L.  T.  Fuller,  Cal- 
vert, Texas. 

The  officers  elected  for  the  ensuing  year  were  as 
follows :  President,  H.  F.  MacGregor,  Houston  Elec- 
tric   Street    Railway    company;    first    vice-president, 

E.  H.  Jenkins,  San  Antonio  Gas  company  and  San 
Antonio  Street  Railway  company;  second  vice-presi- 
dent, C.  F.  Yeager,  Laredo  Electric  and  Railway 
company;  third  vice-president,  J.  R.  Cullinane,  Deni- 
son  Electric  Light  and  Gas  company;  secretary, 
T.  H.  Stuart,  Waco  Gas  company ;  treasurer,  Thomas 
D.  Miller,  Dallas  Gas  and  Fuel  company;  directors, 
H.  F.  MacGregor,  Houston,  Texas;  E.  H.  Jenkins, 
San  Antonio,  Texas ;  C.  F.  Yeager,  Laredo,  Texas ; 
J.  R.  Cullinane,  Denison,  Texas;  J.  F.  Strickland, 
Waxahachie,  Texas;  R.  B.  Baer,  Galveston,  Texas; 
Thomas  D.  Miller.  Dallas,  Texas;  E.  Dysterud, 
Monterey,   Mex. ;    J.   B.   Ward,    Beaumont,    Texas; 

F.  R,  Starr,  Gonzales,  Texas;  A.  E.  Judge,  Tyler, 
Texas. 

Following  is  given  a  list  of  the  names  of  those 
In  attendance  at  the  sessions  of  the  convention. 
Where  the  state  is  omitted  from  the  address,  it  is 
to  be  understood  that  the  cities  are  located  in  Texas : 

Barden.  E.  T '. Houston 

Bennett,  F.  J.,  Jr.,  Galveston  City  Kailway  company 

Galveston 

Bitgood,    F.    C 

Bounor,   B.   F Houston 

Bonner.  J.  S Houston 

Bonner,   J.   A Houston 

Brooke,  W.  M.,  Electric  Appliance  company Dallas 

Brown.  C.  H 

Buck,  C.  H..  Detroit  Stove  TVorks..... Chicago,  III. 

Buescher.   E 

Collier.  G.  A.,  Galveston  City  Kailway  company 

Galveston 

Cooley.  D.  D..  Houston  Electric  Street  Railway  com- 
pany     Houston 

Cramer.  Albert  Houston 

Cushman,    George,    San    Antonio    Traction    company 

San  Antonio 

Davis,  C.  W Palestine 

Ells.    E.    S.,    Houston   Electric   Street   Railway   com- 
pany     Houston 

Ford,  Charles  ^V.,  Galveston  City  Railway  company.. 

Galveston 

Fuller,    L.   H .' Bryan 

Puller,   L.  T Calvert 

Gerhard,    Harry   H Austin 

Gilchrist.  J.  A Gatcsville 

Gimper.  John.  Galveston  Gas  company Galveston 

Greenhill,    W.    L..    Merchants'    Electric    Light    and 

Power   company Ga'nesville 

Guldlin,  O.  N    Ft.  Wayne.  Ind. 

Hayward.  A.  H Houston 

Henderson,    R.    D 

Hobson,  C.  W.,  Waco  Electric  Supply  company Waco 

Hobson    Sam,  Waco  Electric  Supply  company Waco 

Irving.  'Tom   Chlckasha.  I.  T. 

Jenkiiis.    E.    H San    Antonio 

Johnson,   J.   E.,   Westinghonse  Electric  and  Manufac- 
turing company   Dallas 

Judge    A.   E.,   Tyler   Electric  Light  and   Power  com- 
pany   .' Tyler 

Kingston   W.  W..  Lorain  Steel  company Atlanta,  Ga. 

Knight.  Frank  B : HousMn 

Kuhlman.  E Elkhart.  Ind. 

Lee.  John  G Browuwood 

Leo.  K.  H..  Jr Pittsburg,  Pa. 

Lehman,   J.   S St.   Lnu's.  Mo. 

MacGregor,  H.  F,,  Houston  Electric  Street  Rai'wa.v 
company    Houston 
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McVea.  J.  C Flatonia 

Wilier,  T.  D Dallas 

Monroe.   H.   L..   General  Electric  company Dallas 

Moore,  Al,  Waco  Electric  Supply  company Waco 

Newning.    C.    A Houston 

Patterson.  H.   C Au-<tln 

Payne.  J.  T..  Galveston  City  Railway  company. Galveston 
Payne,  J.  W.,   Houston  Electric  Street  Kailway  com- 

pany    .         ..Houston 

Pietzker.   E.  J.,  American  Steel  and  Wire  company., 

Chicago.     111. 

Kasgio,    V.    E Dallas 

Kathburne,    H.    E.,    Victoria   Ice,    LIglit   and   Power 

company    Victoria 

Reed,  W.  W..  Columbia  Incandescent  Lamp  com- 
pany     St.   Ivouis.   Mo. 

Reed.  Warren  B.,  Safety  Electric  and  Manufacturing 

company   New  OrUans,   La. 

Richards,  Cliarles  M.,  City  Electric  Light  and  Water 

Works   Ladonia 

Roberts,  C.  W Abilene 

Rosenthal.  A.  R Houston 

Sanders.    H.    J Brenhara 

Seovill,  Frank  E Austin 

Smith.  J.  S Brenham 

Smith.  W.  R Helton 

Spranley,  W.  T.,  Newman-Spranley  company,   I.,td... 

Kew  Orleans,   La. 

Starr.  F    R Gonzales 

Storie.   H.   C Ennis 

Strickland,   J.   F Waxahachie 

Stuart.  T.  H.,  Citizens'  Railway  company Waco 

Ward.  J.  C Beaumont 

■\^  hippie.  T.  H.  Bailey,  Buckeye  company 

Cleveland.   Oh'o 

Wier.  R.  W Houston 


Affairs  of  the  United    States    Carbon 
Company. 

The  statement  has  been  made  that  the  assets  ui 
the  United  States  Carbon  company  of  Cleveland, 
Ohio,  which  was  recently  embarrassed  by  the  fail- 
ure of  the  Cuyahoga  Savings  and  Banking  com- 
pany, are  $200,000.  and  that  the  liabilities  are  $181,- 
000.  Much  of  the  paper  was  held  or  indorsed  by 
the  Cuyahoga  company,  of  which  R.  N.  Pollock,  who 
committed  suicide  in  Seattle,  Wash.,  last  week,  was 
president.  Mr.  Pollock  was  also  treasurer  of  the 
Carbon  company,  but  he  is  said  to  have  left  the  finan- 
ces of  the  latter  concern  in  good  condition.  The  Car- 
bon company,  it  is  asserted,  is  now  making  money, 
and  all  the  paper  out  would  have  been  redeemed 
in  time,  although  it  is  believed  that  it  would  not 
have  been  taken  up  when  due.  The  company  had 
just  gotten  on  its  feet,  and  through  a  more  rapid 
process  of  baking,  it  had  greatly  cheapened  the 
manufacture  of  the  goods.  Mr.  Pollock  was  the 
promoter  of  this  company  and  was  greatly  inter- 
ested in  it,  but  it  is  not  now  believed  that  the 
financial  condition  of  either  this  company  or  the 
bank  caused  him  to  take  his  life,  but  rather  dis- 
appointment in  not  being  placed  at  the  head  of  a 
new  financial  concern  which  has  been  in  the  process 
of  formation  in  Cleveland.  Manager  W,  E.  Saun- 
ders of  the  Carbon  company  is  said  to  he  confi- 
dent that  the  embarrassment  of  his  instituticm 
would  be  only  temporary.  It  was  running  double 
time,  he  is  quoted  as  saying,  and  was  behind  with 
its  orders.  Temporary  lack  of  funds  to  meet  press- 
ing obligations,  he  said,  had  cramped  it.  but  he 
was  positive  these  would  be  met  if  the  company  is 
given  time  to  turn  itself. 

Following  the  embarrassment  of  the  Cuyahoga 
and  Carbon  companies  comes  the  announcfment 
that  the  Horix  Manufacturing  company  of  Cleve- 
land has  had  a  receiver  appointed  for  it.  Mr.  Pol- 
lock was  also  largely  interested  in  this  company 
and  Mr.  Saunders  was  its  manager.  It  is  said  that 
the  assets  of  the  company  are  $25,000  and  the  Ha- 
bilities  $28,500. 


Professor  Kintner   on    Wireless    Teleg- 
raphy. 

[From  the  Indianapolis  correspondent  of  the  Western  Electri- 
cian.] 

Professor  S.  M.  Kintner,  formerly  of  Shelbyville, 
Ind.,  now  professor  of  electrical  engineering  in,  the 
Western  University  of  Pennsylvania,  who  is  now  vis- 
iting at  Shelbyville,  has  attracted  much  attention  by 
his  work  in  wireless  telegraphy.  Professor  Kintner 
was  born  on  a  farm  near  Corydon  29  years  ago.  He 
graduated  from  the  New  Albany  public  schools,  and 
from  Purdue  University,  Lafayette,  in  1893,  winning 
honors  in  electricity  and  mathematics.  He  came  to 
Shelbyville  and  served  as  electrician  for  the  Plome 
Telephone  company  while  the  plant  was  being  built. 
He  then  took  service  with  the  Bell  Telephone  com- 
pany, but  was  soon  called  to  the  Western  Universicy 
of  Pennsylvania,  to  work  with  Professor  Regmald 
Fessenden,  then  with  that  institution.  Professors 
Fessenden  and  Kintner  made  a  receiver  for  wire- 
less telegraphy.  Professor  Kintner  says  that  wire- 
less telegraphy  will  never  supplant  the  system  now 
in  use,  but  that  it  will  remain  valuable  for  signal- 
ing ships  at  sea,  sending  messages  from  rapidly 
moving  trains,  and  in  the  explosion  of  mines,  tor- 
pedoes, etc. 


Consul  Warner  of  Leipzig  urges  the  introduction 
there  of  American  electric  street-car  heaters,  the 
three  electric  roads  in  and  near  that  city  not  having 
a  single  car  which  is  heated,  even  in  the  .coldest 
winter  weather.  He  adds  that,  in  order  to  meet  with 
success,  it  will  be  necessary,  first  of  all,  to  convince 
the  authorities  of  the  fact  that  the  health  of  the  gen- 
eral public  is  greatly  endangered  by  riding  in  un- 
heated  cars  during  the  winter  months. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Independent  Growth  in  Mississippi. 

In  Mississippi  llicre  arc  a  number  of  prosperous 
Independent  telephone  cxclianges  which  are  growing 
rapidly.  Among  these  exchanges  are  those  located 
al  the  following-named  towns:  Booneville,  Aber- 
deen, Lexington,  Pontotoc.  West  Point.  Yazoo  City. 
Oxford,  Columbus,  Meridian,  Water  Valley,  Stark- 
ville,  EllisviUc,  Okolona,  Ackcrman.  Laurel,  Hous- 
ton, Kosciusko,  Hattiesburg,  Amory,  Greenwood  and 
McComb  City. 

The  manager  of  the  Amory  exchange  has  re- 
cently put  in  a  lOo-drop  improved  switchboard  and 
a  current  generator.  His  switchboard  capacity  is 
now  full,  and  will  have  to  be  enlarged  to  accommo- 
date new  subscribers.  The  Aberdeen  exchange  has 
a  20o-drop  board  which  is  filled  to  its  uttermost  ca- 
pacity, and  will  have  to  be  enlarged  to  supply  addi- 
tional subscribers.  The  Columbus  exchange,  which 
has  been  recently  equipped  with  a  new  300-drop 
switchboard  and  new  cables,  is  about  full  and  will 
also  have  to  be  enlarged  at  an  early  date  At  the 
last-named  place  the  Cumberland  (Bell)  Telephone 
ccmipany  has  for  several  years  been  an  active  com- 
petitor of  the  Citizens'  Long-distance  Telephone 
company,  which  owns  the  Aberdeen  and  Columbus 
exchanges  and  a  number  of  toll  lines  entering  them. 
The  Cumberland  company  is  reported  to  have  only 
140  subscribers  there,  while  the  Independents  have 
300  subscribers. 

At  West  Point  there  is  a  good  exchange  of  140 
subscribers,  and  it  is  well  equipped  in  the  matter 
of  poles,  switchboard  and  office  furniture.  The  ex- 
change at  Starkville  has  been  newly  equipped  with 
a  200-drop  switchboard  and  a  current  generator  and 
has  a  hst  of  150  subscribers.  At  Kosciusko  the  In- 
dependents have  an  exchange  of  150  subscribers 
and  are  doing  well,  while  the  Cumberland  company. 
which  has  been  operating  there  for  a  year,  has  only 
20  subscribers.  At  Lexington  the  Independent  ex- 
change is  In  a  prosperous  condition,  while  the  Cum- 
berland company  has  only  a  pay  station  and  has 
been   refused   a    franchise. 

At  Hattiesburg.  where  an  Independent  exchange 
was  established  six  months  ago,  with  a  lOO-drop 
.switchboard,  the  system  has  grown  beyond  its  capac- 
ity and  a  new  200-drop  board  has  been  ordered. 
The  loo-drop  board  to  be  displaced  will  be  used  to 
establish  an  exchange  at  Laurel.  An  Independent 
company  and  the  Cumberland  company  both  applied 
for  a  franchise  at  Ellisville  to  put  in  an  exchange. 
1"he  municipal  authorities  refused  to  grant  both 
franchises  and  referred  the  matter  to  a  popular  pe- 
tition of  its  citizens  as  to  which  should  have  the 
franchise.  The  vote  resulted  almost  unanimously  in 
favor  of  the  Independent  company.  Lexington  has 
a  new  lOO-drop  switchboard  and  Is  In  a  prosperous 
condition.  The  McComb  City  Independent  exchange 
has  400  subscribers,  while  the  Cumberland  company 
practically  has  no  subscribers,  only  bare  poles  and 
wires.  The  Yazoo  City  Mutual  company  (Inde- 
pendent) has  300  subscribers,  while  the  Cumberland 
company  has  60  or  70. 

This  shows  the  recent  growth  of  some  of  the  In- 
dependent exchanges  in  Mississippi.  There  are  many 
good  toll  lines  connecting  the  various  exchanges, 
and  the  building  of  many  more  is  in  contemplation. 


Independent  Telephone  Convention. 

The  local  Buffalo  committee  having  in  charge  the 
arrangements  for  the  annual  convention  of  the  In- 
dependent Telephone  Association  of  the  United 
States  of  America,  which  is  to  be  held  in  Buffalo 
on  June  lith,  12th  and  13th,  has  engaged  the  ban- 
quet room  of  Convention  Hall  for  the  sessions. 
This  hall  Is  located  at  the  corner  of  Virginia  street 
and  Elmwood  avenue.  The  headquarters  of  the 
convention  will  be  at  the  Iroquois  Hotel,  where  the 
exhibits  made  by  the  manufacturers  will  be  placed. 
Application  for  space  should  be  made  to  the  com- 
mittee or  to  C.  L,  Ingham.  ElHcott  Square,  Buf- 
falo, N.  Y.  It  is  announced  that  the  hotel  accom- 
modations are  ample  and  that  the  rates  ^re  favor- 
able. The  programme  for  the  meeting  will  shortly 
he  given  out. 


Gray  Magneto  Patent  Held  to  Be  Invalid. 

On  M;iy  /ih  Judges  Lurton.  Day  and  Sevcrens. 
comprising  the  United  States  Circuit  Court  of  Ap- 
peals for  the  Sixth  Circuit,  at  Cincinnati,  ordered 
dismissal  of  bill  in  the  suit  brought  by  the  Western 
Electric  company  against  the  Williams-Abbott  Elec- 
tric company  of  Cleveland  for  infringement  of  the 
patent.  Decision  was  announced  In  favor  of  the  de- 
fendant. 

The  patent  in  question  covers  an  automatic 
shunting  device  for  magnetos.     It  is  well  known  to 


leleplione  men  and  has  been  in  litigation  several 
years.  It  will  expire  next  December.  The  late 
Elisha  Gray  realized  a  large  sum  of  money  in  roy- 
alties on  this  patent,  which  at  one  time  was  con- 
sidered a  formidable  weapon  of  the  Bell  telephone 
interests. 


Telephone  News  from  the  Northwest. 

The  Zenith  City  Telephone  company  of  Duluth, 
Minn.,  plans  to  extend  toll  lines  freely  and  looks 
forward  to  a  line  to  Minneapolis  and  St.  Paul  soon. 

A  resolution  is  before  the  council  of  St.  Paul  di- 
recting the  city  engineer  to  prevent  the  Twin  City 
Telephone  company  from  prosecuting  further  work. 
The  reason  Is  that  the  original  franchise  of  the  Mis- 
sissippi Valley  Telephone  company  had  a  clause  iii 
which  it  is  forbidden  to  transfer  to  any  other  com- 
pany without  the  consent  of  the  council.  The  new 
company  has  neglected  to  secure  this  permission. 
The  new  company  is  working  vigorously  in  St.  Paul, 
and  expects  to  have  an  exchange  of  3,00c  connec- 
tions talking  by  August  ist.  Contracts  are  being 
considered  for  the  new  sub-exchange  to  be  erected 
at  Hague  avenue  and  Dale  street. 

The  Western  Electric  Telephone  company  will 
proceed  to  build  a  line  through  Tabor,  S.  D. 

The  Iron  Range  and  Electric  Telephone  company 
has  been  incorporated,  with  headquarters  at  Wadena, 
Minn.  The  officers  are :  President,  A.  B.  Kerlin 
of  Park  Rapids ;  vice-president,  W.  R.  Baumbach  of 
Park  Rapids;  secretary,  C.  W.  Baumbach  of  Wa- 
dena.    The   capital  is   $50,000. 

J.  A.  Steninger  will  establish  a  local  exchange  at 
Hurley,  S.  D. 

The  Pierce  County  Telephone  company  has  re- 
ceived materials  and  will  start  work  at  once  building 
new  lines  in  the  vicinity  of  Ellsworth,  Wis. 

The  telephone  exchange  at  St.  Peter,  Minn.,  is  to 
be  extended  to  cover  Le  Sueur  County,  Minn. 

A  telephone  line  is  projected  from  Cameron  to 
Tony,  Wis.,  and  a  local  exchange  at  Bruce,  Wis.,  by 
the  Barron  County   Telephone  company. 

The  Hutchinson  (Minn.)  Telephone  Exchange 
company  will  build  a  toll  line  to  Bear  Lake. 

The  People's  Telephone  company  of  Chatfield, 
Minn.,  has  declared  a  dividend  of  two  per  cent,  on 
all  outstanding  stock. 

The  P'airmont  Telephone  company  is  building  a 
new  line  from  Sherburn,  Minn.,  to  Estherville,  Iowa. 

The  Minnesota  Rural  Telephone  company  of 
Princeton,  Minn.,  has  been  incorporated,  with  $50,000 
capital   stock. 

The  Gary  Telephone  company  will  extend  its  line 
from   Rindal   to   Fertile,   Minn. 

The  Northwestern  Telephone  Exchange  company 
will  extend  its  line  from  Langdon,  N.  D.,  to  Han- 
nah, it  is  understood. 

The  Board  of  Fire  Commissioners  of  St.  Paul 
thinks  that,  as  the  telephone  company  uses  its  poles 
for  stringing  wires  to  the  engine  houses  and  the 
telephones  are  only  connected  with  private  lines, 
that  the  cost  of  service  should  be  reduced.  The 
company  thinks  that,  as  the  department  uses  its  poles 
for  carrying  fire-alarm  wires,  the  honors  are  even 
on  the  pole  use. 

The  Police  Commission  of  St.  Paul  has  refused 
to  pay  a  bill  of  $1,635  for  telephone  service  from  the 
Northwestern  Telephone  Exchange  company  for  the 
last  five  years. 

The  Crookston  (Minn.)  Telephone  company  has 
transferred  its  system  and  franchises  to  the  new 
Iron  Range  Telephone  company,  which  has  its  head- 
quarters at  Wadena,  Minn.  The  new  owners  will 
use  Crookston  as  a  base  of  supplies  and  build  long- 
distance lines  to  Duluth  along  the  Great  Northern 
railway.  The  company  has  also  secured  territory  in 
Norman  and  Cass  counties,  and  will  cover  the  towns 
in  that  section. 

The  Iowa  Telephone  company  has  cleared  a  site 
at  Davenport,  Iowa,  for  the  erection  of  its  new  ex- 
change building.  The  company  has  just  finished  a 
copper-metallic  circuit  line  from  Davenport  to  Iowa 
City,  and  is  building  one  from  Iowa  City  to  Cedar 
Rapids,  thence  to  Vinton.  After  these  are  com- 
pleted a  line  will  be  constructed  from  Des  Moines 
to  Boone.  A  line  is  also  to  be  constructed  from 
Iowa  City  to  Des  Moines,  by  way  of  Marengo,  Grln- 
nell  and  Newton. 

The  Cedar  Rapids  and  Marion  Telephone  company 
announces  154  new  toll  connections  recently  made 
over  the  line  of  the  Johnson  County  Telephone  com- 
pany. The  stations  are  located  in  eastern  Iowa 
and  western  Illinois. 

The  automatic  company  has  received  a  carload  of 
instruments  for  its  new  exchange  for  Seattle,  Wash. 
The  work  of  installing  them  will  be  begun  at  once. 

Musson  Bros,  of  Atlantic.  Iowa,  have  bought  the 
Atlantic.  Mount  Etna  and  Corning  Telephone  cism- 
pany's  lines  between  Massena  and  Atlantic. 

Robinson  &  Wilson  have  connected  their  exchange 
at  Washington,  Iowa,  with  the  toll  system  in  south- 
eastern Iowa,   operated  by  J.   C.   Plubinger. 

The  Kellerton  Central  Telephone  company  has 
been  formed  at  Kellerton.  Iowa,  by  the  owners  of 
the  farm  lines  converginer  there. 

The  Johnson  County  Telephone  company  of  Iowa 
City,    Iowa.   Is   about   to    rebuild    some   of  its   lines. 
A  line  is  being  constructed  to  Oxford.  Holbrook  and  ■ 
Parncll. 

The     Sumner     Telephone     company,     which     was 


granted  a  local  franchise  at  Oelwein,  Iowa,  has  failed 
to  Install  the  exchange,  and  the  people  there  are 
disappointed. 

The  City  Council  of  Des  Moines,  Iowa,  will  in- 
vestigate the  matter  of  the  Mutual  Telephone  com- 
pany's alleged  failure  to  keep  its  contract  with  the 
city.  It  is  charged  that  the  company  has  agreed  lo 
pay  a  gross  earnings  tax  of  one  per  cent.,  but  has 
failed  to  do  so.  The  council  has  hung  up  a  bill  of 
the  company's  for  $110,  pending  an  investigation. 

The  Chamber  of  Commerce  of  Seattle,  Wash.,  has 
waged  a  fight  against  the  measured-service  system, 
recently  introduced  by  the  Sunset  Telephone  com- 
pany, until  the  company  has  agreed  to  recommend 
to  the  head  office  that  the  requests  of  the  (Chamber 
of  Commerce  be  granted,  with  reference  to  a  return 
to  a   flat-rate   system. 

John  Deffenbaugh  has  been  appointed  assistant  su- 
perintendent of  the  Bell  Telephone  company  at 
Helena,  Mont. .Joeing  promoted  from  Missoula.  Mont. 

The  Rural  Telephone  company  of  Anita,  Iowa,  has 
filed  articles  of  incorporation,  with  $io,oco  capital 
stock.  R, 


Ohio  Telephone  Notes. 

The  United  States  Telephone  company  has  in- 
augurated a  one-minute  service  between  Columbus 
and  Cleveland  at  a  rate  of  40  cents  for  the  first 
minute  and  15  cents  a  minute  after  that.  The  old 
rate  was  70  cents  for  the  first  three  minutes  and 
15  cents  for  each  additional  minute.  The  same  ar- 
rangement has  also  been  made  between  Columbus 
and  a  number  of  other  towns  in  the  state,  with  cor- 
responding tolls. 

The  Springfield  Citizens'  Telephone  company, 
Springfield,  Ohio,  has  been  incorporated,  with  a 
capital  stock  of  $10,000,  to  build  a  local  exchange 
in  that  town.  The  incorporators  are  George  W. 
Dun,  Paul  Jones,  W.  D.  Garst,  Edward  Denmead 
and  H.  C.  Park. 

Incorporation  papers  were  filed  with  the  secretary 
of  state  last  week  by  the  Home  Telephone  com- 
pany of  Plattsburg,  the  capital  stock  being  placed  at 
$10,000.  The  company  proposes  to  build  an  exchange 
at  Plattsburg  and  toll  lines  to  Xenia,  Urbana,  Lon- 
don, Dayton,  Washington  Court  House  and  other 
points.  E.  E.  Hodge,  J.  L.  Price,  Carlton  Henry. 
F.  S.  Wilson,  D.  H.  Campbell,  C.  A.  Snyder  and  J.  C. 
McMillan  are  the  incorporators. 

The  Garl  Electric  company  of  Akron  has  been 
incorporated,  with  a  capital  stock  of  $25,000,  the 
incorporators  being  F.  H.  Lyder,  J.  W.  Lyder,  J. 
W.  Lyder,  Jr.,  G.  W.  Clemmer  and  A.  J.  Rowley. 
The  company  will  manufacture  telephones,  hotel 
telephone  systems  and  portable  telephones  for  use 
on  electric  cars.  The  systems  are  the  inventions  of 
M.  Garl,  but  the  patents  have  been  purchased  by 
F.  PI.  Lyder. 

The  Merchants'  Telephone  company  has  been 
granted  a  franchise  to  build  an  exchange  at  Dres- 
den. The  company  owns  several  toll  lines  In  Mus- 
kingum, Coshocton,  Holmes  and  Wayne  counties. 
It  is  stated  that  the  Zanesville  Telephone  and  Tele- 
graph company  will  also  build  a  line  into  that  town. 
The   Central   Union  already  has  an  exchange  there. 

The  new  offices  and  quarters  of  the  Sandusky 
Telephone  company,  in  the  Kingbury  building,  that 
city,  have  been  completed,  and  it  must  be  said  they 
are  among  the  best  in  the  state.  The  operators' 
room  has  a  switchboard  sufficient  for  2,400  sub- 
scribers, wdth  1,000  lines  in  active  operation.  At 
the  farther  end  of  this  room  is  the  terminal  room, 
presided  over  by  the  wire  chief.  Both  the  operating 
room  and  the  terminal  r"oom  are  finished  in  enamel 
and  have  hardwood  floors.  The  power  room  across 
the  hall  contains  four  motor-generators,  the  current 
being  furnished  by  the  light  plant.  The  shops  are 
on  the  floor  above.  The  equipment  was  all  fur- 
nished by  the  North  Electric  company  of  Cleveland, 
and  the  office  is  up-to-date  in  every  particular. 

I.  B.  Ballmer  has  been  elected  president  of  the 
Weston   Mutual   Telephone   company  of  Weston. 

The  United  States  Telephone  company  is  reported 
to  have  purchased  the  new  Cumberland  exchange 
of  the  Phrenix  Telephone  company. 

The  LTnited  States  Telephone  company  will  erect 
an  exchange  building  at  Thompson's  Corners,  Cuya- 
hoga  County. 

The  Akron  People's  Telephone  company  will  es- 
tablish an  exchange  at  Clinton. 

The  United  States  Telephone  company  will  build 
a  line  from  Detroit  to  Pontiac.  Mich.  O.  M.  C. 


Indiana  Telephone  Items. 

An  Independent  telephone  company  was  organized 
at  Redkcy  on  the  8th  Inst.  The  stockholders  com- 
prise the  business  men  of  the  community,  $3,500 
being    subscribed    in    $25    shares. 

It  is  reported  that  the  rivalry  at  Terre  Haute  is 
taking  on  a  serious  aspect.  The  Central  Union  Tele- 
phone company  is  cutting  rates  to  a  mere  trifle,  in 
competition  with  the  Independent  company. 

The  L'nited  Telephone  company  at  Huntington  is 
experiencing  much  difficulty  in  securing  workmen. 
1"he  company  had  15  men  stringing  wires.  Manager 
Hassion  discharged  one  of  them  for  violating  a  rule 
and  the  others  struck.  The  work  is  at  a  standstill 
because  workmen  refuse  to  take  the  men's  places. 

The  city  authorities  of  Indianapolis  have  had  sev- 
eral inquiries  recently  about  the  franchises  of  the  two 
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telephone  companies  operating  in  the  city.  They 
replied  that  each  company  received  a  20-year  fran- 
chise, of  which  16  is  yet  to  run,  and  that  each  pays 
the  city  an  annual  fee  of  $6,000. 

Dayton  Harler,  cashier  of  the  Bank  of  North  Man- 
chester, and  Lewis  Signs,  ex-postmaslcr  at  North 
Manchester,  have  obtained  from  the  Wabash  county 
connnissioners  a  franchise  covering  the  highways 
of  the  entire  count3'  for  telephone  toll  lines.  They 
are  interested  in  an  exchange  at  North  Manchester, 
and  it  is  believed  it  is  intended  to  make  it  a  nucleus 
for  an   extensive  county   system. 

Three  telephone  companies  are  competing  for  busi- 
ness in  Spencer.  The  Spencer  Telephone  company 
has  long-distance  connections  with  the  Central  Union  , 
the  Citizens'  company  is  connected  with  the  New 
company  at  Indianapolis,  and  the  Farmers*  Co-op- 
erative company  has  an  exchange.  Each  of  the 
above-named  companies  has  100  subscribers  or  more, 
and  there  arc  too  telephones  in  the  county  connected 
with  them.  Spencer  business  houses  are  using  three 
telephones  and  declare  the  manifold  plan  annoying. 
Each  company  is  seeking  more  business  at  low  rates. 
The  Farmers'  Co-operative  company  has  had  a  rapid 
growth  in  the  country  districts,  owing  to  the  cheap- 
ness of  its  service  to  members  and  the  mutual  plan 
of  constructing  the  lines  by  its  own  labor.  The 
rivalry  between  these  companies  is  growing,  and  the 
people  are  wondering  what  the  outcome  will  be. 

A  chess  tournament  is  being  conducted  in  Indi- 
anapolis by  telephone.  There  is  an  uptown  club  and 
a  downtown  club,  and  there  are  three  tables  at  each 
place.  A  conductor  announces  the  moves  made  by 
the  players.  These  games  will,  it  is.  said,  lead  to 
a   permanent   chess  organization   in   Indianapolis. 


Competition  in  Toronto  Proposed. 

Alderman  Urquhart  of  Toronto  announces  that  he 
has  a  proposition  for  the  establishment  of  Independ- 
ent telephone  service  in  Toronto.  The  company, 
which  is  to  be  incorporated  as  the  Ontario  Telephone 
company,  is  said  to  be  an  offshoot  of  a  successful 
United  States  company,  operating  exchanges  in 
AVilkesbarre  and  Scranton,  Pa.  Local  capital  will 
be  interested  in  the  new  enterprise.  The  new  con- 
cern offers  to  give  an  efficient  modern  service  for 
?36  for  business  houses  and  ^2S  for  house  telephones, 
or  $50  for  botii  to  the  same  subscriber.  The  number 
of  Bell  subscribers  in  Canada  is  as  follows:  In  On- 
tario. 23,000;  in  Quebec,  22.000;  in  Manitoba,  2,000, 
and  in  the  territories,  302  subscribers. 


Bell  Telephone  Output. 

The  following  is  a  comparative  statement  of  the 
output  of  instruments   by  the  American   Telephone 

and  Telegraph  company  for  the  month  ended  April 
20th  and  from  December  21st; 

April:                                             1901.            1900.           1S99.  1898. 

Gross  output 72.396         537I90         61,481  29,254 

Kt  turned 33.177         20,077         i3.o79  13-139 

Netoatput 39.219         33.113         48,402  16,125 

December  21=1 10  April  20ih  : 

Gross  Output 288,505       236,193       224.325  109,921 

Returoed 122,604         83,121         5^.804  51,697 

Netoutput 165,901        153,072       169,521  58.224 

Outstanding  April  20th 2,118,717     1,733.577    i,z94.767  977--345 


NEW  COMPANIES. 


The  Adair  Telephone  company,  Adair,  Iowa,  has 
been  incorporated,  with  $10,000  capital  stock. 

B.  W.  McHerry,  W.  P.  Graham  and  A.  B.  Sheadle 
have  incorporated  the  Independent  County  Telephone 
company  at   Polo,  111.,  with  $20,000  capital  stock. 

The  Versailles  Telephone  company  of  Versailles, 
Mo.,  has  been  incorporated,  with  a  capital  stock  of 
$5,000,  by  William  E.  Straus,  A.  Popper  and  others. 

The  People's  Telephone  company,  Chillicothe,  111., 
has  been  incorporated,  with  a  capital  stock  of  $4,000. 
B.  F.  Zinzer,  Howard  L.  Pettet  and  W.  D.  Kelley 
are  the  incorporators. 

The  Tennessee  Telephone  company  has  been  in- 
corporated at  Kingston,  Tenn..  with  a  capital  stock 
of  $10,000,  by  H.  M.  Carr,  George  M.  Chandler, 
S.  C.  Brown  and  others. 

The  People's  Telephone  Exchange  has  been  in- 
corporated at  Yates  City,  111.,  with  a  capital  of 
S2.O00-  The  incorporators  are  W.  G.  Lehman,  O.  B. 
West   and  L.   D.    Fletcher. 

The  Daniels  Telephone  company  of  luka,  111.,  has 
been  incorporated,  with  a  capital  stock  of  $10,000. 
The  incorporators  are  George  E.  Daniels^  Porter 
E.  Daniels  and  Jordan  W.  Harrison. 

The  Saratoga  Telephone  and  Telegraph  company 
has  been  incorporated  at  Saratoga  Springs,  N.  Y., 
with  an  authorized  capital  stock  of  $125,000.  It  is 
tlie  purpose  of  the  company  to  operate  in  Saratoga 
Springs,  Ballston  Spa,  Mechanicsville,  Stillwater, 
Waterford,  Troy.  Schuylerville.  Glens  Falls,  Schenec- 
lad3',  and  in  the  various  cities,  towns  and  vil- 
lages of  Saratoga,  Fulton,  Warren  and  Schenectady 
counties.  The  directors  of  the  company  are  F.  K. 
H.  Beach,  Stephen  C.  Medbur>'.  J.  W.  Wiswall. 
Herbert  C.  Westcott.  Charles  W.  Coal,  W.  L.  Burke 
and  William  P.  Burtley. 


GENERAL  TELEPHONE  NEWS. 

The  Spottsylvania  (Va.)  Telephone  company  will 
extend  its  lines  to  Belmont  and  Chilesburg,  Va. 

The  Belvidere  (111.)  Telephone  company  has  in- 
creased its  capital  slock  from  $25,000  to  $50,000. 

The  Overton  Telephone  company  of  Livingston, 
Tenn.,  has  been  reorganized,  increasing  its  capitaf 
slock  from  $5,000  to  $25,000,  and  it  will  install  an 
exchange  and  construct  300  miles  of  line. 

The  Rochester  (N.  Y.)  Telephone  company  ob- 
served the  first  anniversary  of  Us  opening  on  Mon- 
day, May  13th,  by  throwing  open  its  exchange  for 
inspection  by  subscribers  and  citizens  of  Rochester. 

The  Mansfield  (Ohio)  Telephone  company  is  mak- 
ing a  strong  bid  for  business,  and  E.  C.  Bickel,  the 
general  manager,  is  sending  out  a  number  of  circu- 
lars, explaining  the  advantages  to  be  had  by  connec- 
tion with  his  company. 

The  Citizens'  Telephone  comoany  of  Columbus, 
Ind.,  has  just  finished  the  installation  of  about  12,- 
000  feet  of  aerial  cable.  The  Co-operative  Telephone 
Construction  company  of  Chicago  did  the  work. 
The  Citizens'  company  has  now  one  of  the  best  cable 
systems  in  the  state  of  Indiana. 

]\I.  C.  Watts,  general  manager  and  superintendent 
of  the  long-distance  telephone  system  in  Virginia, 
is  quoted  as  saying  that  the  system  is  now  about  two- 
thirds  completed.  Charlottesville,  Richmond,  Lex- 
ington, Staunton  and  other  cities  have  been  con- 
nected. Other  connections  will  be  completed  about 
July   1st. 

It  is  announced  that  the  Pennsylvania  Railroad 
company  will  soon  have  its  own  wires  for  long- 
distance telephone  transmission  all  the  way  from 
Philadelphia  to  Pittsburg.  The  company  already 
has  a  circuit  throughout  the  length  of  the  middle 
division  of  the  road,  Harrisburg  to  Altoona,  132 
miles,  and  there  are  a  number  of  stretches  on  the 
division  west  of  Altoona.  The  dlivision  east  of 
Harrisburg  has  telephone  wires  for  much  more 
than  half  its  length  already. 

The  Peninsular  Telephone  company  of  Florida  has 
been  organized  at  Tampa,  Fla.,  by  William  G.  Bro- 
rine,  Jacob  F.  Brorine,  Guy  Hufman,  James  W.  Bar- 
wick  and  James  J.  Lunsford.  The  capital  stock  is 
placed  at  $300,000,  at  $100  a  share.  A  charter  Xas 
been  applied  for.  The  company  has  placed  the 
price  of  business  telephones  at  $2.75  a  month  and 
residence  telephones  at  $1.50.  Several  hundred  sub- 
scribers have  already  been  secured.  It  is  the  in- 
tention of  this  company  to  erect  systems  in  Lake- 
land, Bartow,  Fort  Meade,  Plant  City,  Fort  Myers, 
Arcadia  and  Palmetto  at  once,  and  they  will  all  be 
connected. 


TELEPHONE  MEN. 

E.  W.  White,  manager  of  the  St.  Paul  office  of 
the  Twin  City  Telephone  company,  has  resigned,  and 
will  take  a  position  with  the  Western  Supply  com- 
pany. 

Mr.  Sabin,  the  recently  elected  president  of  the 
Central  Union  Telephone  company,  arrived  in  Chi- 
cago on  May  gth.  and  at  a  meeting  of  the  directors  of 
the  Chicago  Telephone  company  was  officially  in- 
stalled as  president  of  the  company.  John  M.  Clark. 
the  retiring  president,  was  made  chairman  of  the 
board  of  directors. 

Hugh  Campbell,  president  of  the  Mississippi  Inde- 
pendent Telephone  association  and  general  manager 
of  the  Citizens'  Long-distance  Telephone  company 
of  Aberdeen  and  Columbus.  Miss.,  died  at  Bosberg, 
Miss.,  on  April  28th.  Mr.  Campbell  was  one  of  the 
pioneer  Independent  telephone  men  of  Mississippi, 
and  a  strong  advocate  of  and  zealous  worker  for 
Independent  telephony.  Mr.  Richmond,  who  has  re- 
cently been  in  the  employment  of  the  Cumberland 
Telephone  company,  at  Canton,  has  resigned  his  posi- 
tion and  accepted  the  position  of  general  manager 
of  the  Citizens'  Long-distance  Telephone  company,  to 
fill  the  vacancy  caused  by  Mr.  Campbell's  death. 
Mr.  Richmond  is  an  electrician  of  considerable  abil- 
itv. 


MANUFACTURERS    AND    DEALERS. 

The  Couch  &;  Seeley  company  of  Boston,  Mass., 
has  recently  issued  a  circular,  illustrating  and  briefly 
describing  some  of  its  telephone  instruments  and  sets 
and  telephone  parts. 

The  Century  Telephone  Construction  company  of 
Cleveland,  Ohio,  manufacturer  of  telephones,  switch- 
boards, apparatus,  etc.,  is  making  a  central-battery, 
lamp-signal,  multiple  switchboard. 

The  address  of  the  D.  A.  Kusel  Telephone  and 
Electric  Manufacturing  company  of  St.  Louis,  which 
recently  moved  into  a  four-story  building,  to  accom- 
modate its  increasing  business,  is  I119  Pine  street, 
St.  Louis,  Mo. 

The  recent  fire  in  the  plant  of  the  Standard  Tele- 
phone and  Electric  company,  Madison,  Wis.,  dam- 
aged only  a  part  of  the  company's  stock,  and  did 
not  in  any  way  delay  its  work.  In  fact,  the  ma- 
chinery stopped  only  long  enough  to  allow  the  ad- 
justtnent  of  loss  from  damage  due  to  fire  and  water. 
Only  a  very  small  portion  of  the  company's  large 
stock  of  instruments,  transmitters  and  auxiliary  ap- 
paratus was  damaged,  and  orders  have  not  been 
delayed  in  consequence. 


The  Corporation  and  Its  Employes.^ 
By  H.  F.  MacGregor. 

The  relation  of  corporations  to  their  employes 
has  become  one  of  the  perplexing  xjuestions  that 
affect  corporate  management  and  service.  Origi- 
nally, skill,  in  connection  with  supply,  and  demand, 
regulated  prices,  and  employer  and  employes  were 
free  agents,  with  the  largest  liberty  of  action;  then 
corporations  were  treated  the  same  as  other  em- 
ployers of  labor.  The  creation  of  corporations  was 
authorized,  based  on  the  co-operative  principle,  with 
limited  individual  liability,  that  people  might  com- 
pass great  undertakings  which  would  otherwise  be 
impracticable.  The  benefits  therefrom  in  the  way  of 
development  have  been  marvelous  and  almost  be- 
yond computation,  the  conveniences  and  comforts 
of  life  have  been  greatly  augmented,  and  the  cost 
of  production  reduced,  so  that  the  luxuries  of  a 
few  years  ago  are  now  necessities,  by  force  of  habit. 
Combined  effort  brought  about  an  increase  of  power 
for  good  or  evil.  Among  the  evil  results  may  be 
mentioned  the  demagogue  that  has  been  abroad  in 
the  land,  forcing  corporate  influence  into  politics  to 
some  extent  in  self-defense;  there  has  come  the 
destruction  of  individual  effort,  the  closing  of  the 
field  of  competition  and  the  formation  of  trusts. 
Trailing  in  the  wake  of  the  organization  of  capital 
there  has  come  a  kindred  process  of  the  organization 
of  labor,  and  with  kindred  results  to  labor,  viz.,  an 
apparent  great  benefit  and  improvement  in  condi- 
tions, followed  by  a  leveling  of  mankind  to  a  de- 
pendent human  machine,  the  creation  of  a  quasi- 
political  organization  and  a  tendency  toward  monop- 
oly. The  fruit  of  these  hostile,  instead  of  mutual, 
relations  between  corporations  and  their  employes 
has  been  the  exhausting  of  the  resources  of  the 
corporations  and  a  constant  tax  on  employes  to 
maintain  organization  and  support  the  hostile  army 
in  conflicts  arising  here  and  there,  but  too  frequently, 
and  a  total  loss  of  wages  at  the  point  of  action. 
By  gradual  process  the  goose  that  lays  the  golden 
egg  is  being  killed.  The  weaker  corporation  and 
the  weaker  labor  organization  lose.  To  remedy  this 
condition,  the  federation  of  capital  goes,  on  and 
the  federation  of  labor  follows — both  seeking  unfair 
advantage,  wrong  in  principle  and  pernicious  in  re- 
sults. These  conditions  must,  possibly,  of  necessity, 
continue  longer,  but  will  eventually  result  in  a  col- 
lisron  of  forces,  sometime,  somewhere — a  convul- 
sion that  will  read  like  history  repeating  itself  in 
the  horrors  of  the  French  commune,  with  such 
added  horrors  as  the  destructive  agencies  of  the 
pre9ent  day  permit. 

The  two  trusts,  capital  and  labor,  allied  together, 
now  control  many  branches  of  the  productive  field, 
with  almost  every  day  rumblings  of  a  probable  rup- 
ture between  the  allied  forces,  which  at  any  time 
may  get  beyond  the  bounds  of  compromise  or  con- 
ciliation and  become  an  issue  of  absolute  control. 
If  capital  wins,  we  will  have  an  era  of  autocratic  or 
imperialistic  conditions;  if  labor  wdns,  anarchy  and 
chaos. 

Every  active  manager  of  a  corporation  knows  that 
he  is  the  intervening  force  between  two  aggressive 
forces  that  require  but  little  provocation  to  bring 
about  the  "Kilkenny"  process  of  attempting  to  des- 
troy each  other.  The  inquiry  naturally  follows. 
Where  is  the  remedy  for  these  unnatural  conditions? 
Sound  discretion,  vmiformity  of  purpose  and  un- 
varying justness  on  the  part  of  the  management  will, 
in  most  instances,  prevent  serious  results,  though 
labor  troubles  are  frequently  epidemic  and  beyond 
all  rule  or  reason. 

Arbitration  of  the  differences  between  corporations 
and  employes  has  been  suggested,  and  it  would  seem 
to  be  the  ideal  method,  as  the  principle  of  arbitra- 
tion is  sound,  but  its  administration  evidences  a 
fatal  weakness,  as  it  is  impossible  to  find  unbiased 
arbitrators.  I  know  of  no  remedy  that  would  meet 
with  popular  approval,  under  the  trend  of  prevailing 
thought,  and  no  remedy  can  succeed  that  is  not 
based  on  simple  principles  that  require  little  or  no 
machinery  to  enforce.  The  wage-earner  should  be 
relieved  of  these  constant  assessments  to  maintain 
drones  and  hostile  camps.  The  simplest  system  of 
protection  to  the  wage-earner  would  be  the  estab- 
lishing by  the  state  of  a  labor  bureau  to  gather  sta- 
tistics for  the  use  of  the  Legislature,  and  in  adopt- 
ing a  standard  wage  system  for  different  vocations. 
somewhat  on  the  principle  of  the  legal  rate  of 
interest.  The  writer  believes  there  should  be  three 
classes— a  standard  rate,  a  higher  rate  for  superioj 
skill  and  a  lower  rate  for  incompetents.  This  sys- 
tem would  not  please  labor  leaders,  as  they  would 
have  to  return  to  work,  but  the  actual  workers  would 
be  relieved  of  a  large  amount  of  unnecessary  ex- 
pense and  frequent  serious  losses,  and  the  progress 
and  prosperity  of  the  country  would  be  relieved  of 
the  constant  menace  of  threatened  trouble.  Capital 
is  satisfied  with  a  small  return,  though  it  reaches 
out  after  big  results  when  opportunity  offers.  These 
opportunities  should  be  open  only  to  individual 
effort,  which,  by  natural  laws,  would  be  redistrib- 
uted. Corporations  should  have  limited  powers,  but 
a  safe  field  of  investment.  Originally,  the  purpose 
of  labor  was  to  maintain  rates  of  wages:  now  it 
teaches  socialism ;  that  the  savings  of  others  are 
stealings  from  the  working  classes ;  that  the  manage- 
ment of  capital  should  be  supervised  and  controlled 
by  the  labor  organizations ;  that  the  hiring  and  dis- 

I.  Read  bpfore  the  Southwpstern  Gas,  Elertric  and  Street 
Railway  associ  tinn  at  Hf'uston.  Texas  oa  April  19.  1901.  Mr. 
MacGregor  is  pr-sideat  of  the  Houston  (Texas)  Electric  Street 
Railway  company. 
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charging  of  employes  should  be  by,  and  with,  the 
consent  of  the  other  employes  only,  and  that  the 
man  who  saves  must  surrender  the  control  of  his 
savings  to  the  man  who  never  saves — propositions 
that  arc  offensive  and  savor  of  the  principles  ol 
despotic  force. 

The  golden  rule  covers,  in  a  short  way,  the  cor- 
rect relations  between  employer  and  employe,  though 
that  rule  has  some  flexibility  administered  by  a 
selfish  person.  A  better  guide  for  the  management 
of  corporations  that  are  entrusted  with  the  interests 
iif  both  capital  and  labor  would  be  to  "do  what  is 
right."  The  management,  from  the  nature  of  its 
duties,  occupies  the  position  of  cvcry-day  arbitrator, 
and    should    weigh    both    sides    carefully. 

The  writer,  in  handling  corporations  entrusted 
tn  his  care,  has  handled  the  question  of  the  corpora- 
tion and  the  employe  on  the  basis  of  first  principles, 
making  it  a  question  of  efiiciency  and  mutual  in- 
terest, and  that  policy  has  not  been  changed.  Prin- 
ciples that  were  not  sound  have  not  been  subscribed 
to. 

Believing,  personally,  that  the  success  of  the  pres- 
ent demands  of  labor  would  be  the  greatest  calam- 
ity that  could  happen  to  the  wage-earner,  as  what  is 
would  soon  be  absorbed  and  destroyed,  and  the 
methods  they  advocate  could  not  create.  I  have 
preferred  to  stand  on  principle  rather  than  senti- 
ment or  expediency.  Some  issues  are  better  met 
than  avoided.  The  corporation  has  gone  through 
several  periods  of  attempted  compulsory  education 
in  the  anarchist  school,  only  to  confirm  previous 
opinions,  though  at  great  cost. 

The  writer  believes  the  experience  the  employes 
obtained  therefrom  .brought  about  a  better  under- 
standing of  the  linutations  of  labor  organizations, 
that  confiscation  of  capital  does  not  benefit  the  in- 
dividual, and  that  many  of  the  demands  of  labor 
are  impracticable.  There  is  a  better  imderstanding 
of  the  disposition  of  our  corporations  toward  their 
employes. 

Our  relations  are  conducted  more  on  business 
jirinciples — rules  as  clearly  defined  as  possible — and 
some  leniency  shown  toward  the  employe  in  their 
enforcement,  dissolving  of  doubts  in  favor  of  tBe 
emploj'e.  These  principles  and  policies  we  believe 
are  sound.  Considerable  extra  labor  and  patience 
are  required  to  make  careful  investigations,  "but  in 
the  end  it  is  better  for  the  corporation  and  just  to 
the  employes.      ^^^_^^_^^^^^_ 

Smith  &  Hemenway  Insulated  Plyer. 

An  insulated  plyer.  such  as  is  illustrated  here- 
with, which  is  used  by  a  large  number  of  linemen. 
electricians  and  others  having  use  for  a  tool  of  this 
description,  is  being  marketed  by  the  Smith  &  Hem- 
enway company,  296  Broadway,  New  York  city. 
This  plyer  is  said  to  have  given  satisfaction   v/b<^'- 


A  Modern  Sign-lamp  Commutator. 

While  the  average  electrician  is  more  or  less  fa- 
miliar with  devices  of  various  kinds  for  automatic- 
ally "flashing"  incandescent  lamps  in  sigfis  and  dis- 
plays, the  technical  construction  of  an  up-to-date 
article  of  this  class  will  undoubtedly  be  new  to 
many.  An  important  thing  to  be  considered  in 
flasher  construction  is  the  fact  that  30  days'  ordi- 
nary use  is  equal  in  the  number  of  breaks  to  412 
years'  normal  use  of  the  standard  jack-knife  switch. 
Bearing  this  fact  in  mind  will  help  to  show  the 
necessity  of  some  of  the  unusual  features  to  follow. 
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Induction   Coils:    How  to  Make,  Use  and  Repair 
Them.     By  H.  S.  Norrie  (Norman  H.  Schneider). 
New  York :     Spon  &  Chamberlain.     London :     E. 
&   F.  N.   Spon.     1901.     Pp.,  2-0,   5  by  6!^   inches, 
with   79   diagrams  and   illustrations.     Second  edi- 
tion, revised  and  enlarged.     Price,  $1.00. 
The  extended  use  which  is  made  of  the  induction 
coil  in  many   forms  of  electrical   work  and  experi- 
ment  has   created    a    demand    for   literature   on    the 
subject,  and  among  those  who  are  seeking  for  gen- 
eral   information    relating  to   this   useful   apparatus, 


A    MODERN    SIGN  LAMP   COMMUTATOR. 


The  accojnpanying  illustration  shows  a  I2-circuit 
niachine,  two-wire  system,  with  a  capacity  of  100 
amperes  (about  SVa  amperes  per  circuit).  It  is  iR 
by  12  inches  on  the  base,  10  inches  high,  and  can 
be  driven  by  any  ordinary  12-inch  fan  motor,  either 
belt  or  direct-connected.  It  is  geared  down  600  to 
one,  making  about  2V2  revolutions  per  minute  on  the 
drum  when  driven  by  a  motor  running  1,500  revo- 
lutions. 

No  part  of  the  drum  or  driving  gear  is  in  contact 
with  or  forms  a  part  of  the  circuit,  but,  on  the  con- 
trary, is  insulated  from  the  live  parts.  The  main 
f crl    wire    goes   to  a   bus-rod,   connecting   with   the 


this  little  book  will  undoubtedly  meet  with  favor. 
The  volume  has  been  enlarged  and  revised,  and  much 
new  and  up-to-date  matter  has  been  added.  Al- 
though some  of  the  subjects  are  necessarily  treated 
rather  briefly,  owing  to  restriction  in  space,  the 
most  essential  points  are  covered  in  a  clear  and  prac- 
tical style.  Directions  for  the  construction  of  coils 
and  for  their  various  applications  take  up  a  consid- 
erable portion  of  the  book.  There  is  a  chapter  on 
wireless  telegraphy,  and  another  one,  short  but  en- 
tirely practical  and  up-to-date,  on  X-ray  work. 
Other  chapters  describe  Tesla  and  Hertz  effects, 
primary  and  secondary  batteries,  new  forms  of  con- 
tact-breakers,  and  various  experiments. 


SMITH    &    HEMENWAV   INSULATED   PLYER. 

ever  used.  The  handles  being  insulated,  it  is  im- 
possible for  anyone  using  it  to  receive  an  electrical 
shock.  Having  round  edges,  it  is  convenient  to 
carry  in  the  pocket  without  injury  to  the  clothes, 
which  is  an  added  advantage,  as  the  users  find.  An- 
other plyer,  for  the  use  of  telephone  manufacturers, 
machinists,  electricians,  engineers,  jewelers  and  OQ- 
ticians,  is  the  No.  622,  made  by  the  same  company, 
which  comes  only  in  one  size,  six-ineh,  black,  with 
polished  nose.  The  nose  being  pointed  and  long,  is 
of  great  use  when  working  in  deep  and  narrow 
places.  

Crest  Gas-engine  Sparking  Plug. 

The  Crest  Manufacturing  company,  Cambridge- 
port,  Mass.,  is  putting  on  the  market  what  it  calls 
a  special  indestructible  sparking  plug,  having  either 
the  French  metric  thread  or  the  standard  16-thread, 
to  adapt  it  to  American  taps.  This  plug,  as  will 
be  seen  in  the  illustration,  consists  of  a  shell  of 
steel,  having  a  thread  at  one  end  to  screw  into 
the  orifice  of  the  chamber  of  the  motor.  Through 
this  shell  is  a  tapered  hole,  in  which  the  insulating 
cone  is  inserted,  making  a  perfect  gas-tight  joint. 
Above  the  shell  and  fitting  around  the  upper  part 
of  the  cone  is  a  cup  of  insulating  material.  A  nut 
on  the  metallic  stem,  which  passes  through  the  cone, 
holds  the  several  parts  of  the  sparking  plug  to- 
gether. A  nut  on  the  metallic  stem  screws  on  to 
a  metallic  washer,  which  takes  care  of  the  difference 
of  expansion  between  the  insulating  material  and 
the  metallic  stem.  On  this  shell  is  a  binding  nut 
which  is  partially  split,  as  shown  in  the  cut,  having 
a  small  extra  binding  screw,  which  has  a  special 
locking  device  to  prevent  the  nut  loosening.  This 
sparking  plug,  on  account  of  its  peculiarity  of  con- 
struction and  the  material  used,  is  unaffected  by 
expansion  and  the   intense  heat  of  the  motor. 


The  Holland  and  Lake  Michigan  and  the  Sauga- 
tuck,  Douglas  and  Lake  Shore  electric  railways  have 
been  transferred  to  the  Grand  Rapids,  Holland  and 
Lake  Michigan  Rapid  Railway  company.  Twenty 
cars  will  be  put  in  service  when  the  line  is  opened. 


CREST   GAS-ENGINE   SPARKING    PLUG. 

forks,  and  is  distributed  over  the  various  branches 
at  such  times  as  the  various  switches  may  be  closed. 
The  knives  are  brought  down  by  lugs  on  the  face 
of  the  disks  and  are  adjustable  to  any  portion 
thereof  by  means  of  a  set-screw  for  each.  Being 
furnished  in  assorted  lengths,  arranged  on  the 
"point"  system,  it  will  be  readily  understood  that 
where  a  lug  is  placed  with  relation  to  the  circum- 
ference of  a  disk  determines  when  the  lamps  on 
that  circuit  shall  burn,  and  the  length  of  the  lug 
used  determines  how  long  they  shall  burn,  without 
regard  to  the  others.  The  blades  are  forced  up  by 
means  of  a  spring  as  soon  as  released  b}'  the  lug. 
The  contact  surfaces  are  about  four  times  as  great 
as  the  standard  measurements  for  switches  of  like 
capacity  and  the  breaks  must  of  necessity  be  of  the 
quickest  possible  character.  The  forks  engaging  the 
blades  are  very  pliable,  being  capable  of  one-half- 
inch  expansion.  They  are  made  of  four  independent 
uprights,  across  the  top  of  which  the  shoe  is  riveted. 
The  uprights  being  independent  of  any  twist,  in- 
sures the  shoe  lying  flat  against  the  blade,  and  the 
former,  ending  abruptly  at  the  base  of  the  stroke, 
is  automatically  kept  clean  by  all  accumulations  of 
dust   and   oil  being  pushed  off  the  bottom. 

It  is  said  to  have  been  conclusively  demonstrated 
that  the  arc  due  to  the  opening  of  the  circuit  has 
very  little  to  do  with  the  destruction  of  switches 
in  these  machines — oxidization  being  due  to  entirely 
different  causes.  Where  it  is  desired  to  change  a 
large  number  of  circuits  controlling  colors  some 
machines  are  set  to  one  revolution  in  five  minutes: 
for  show-window  effects  and  electric  signs.  2^.4  rev- 
olutions per  minute  is  the  average  speed ;  for  col- 
umns of  light  and  outside  festoons  of  lamps,  about 
six  revolutions  per  minute  is  the  average,  and  for 
a  waving  flag  at  least  20  revolutions  per  minute  is 
required.  As  some  of  the  switches  on  the  latter 
break  12  times  per  revolution  and  run  seven  hours 
per  day,  it  will  be  seen  that  the  manufacturer  is 
confronted  with  the  proposition  of  making  a  switch 
capable  of  withstanding  100.800  breaks  per  day. 
The  foregoing  description  is  of  a  No.  12  new  Reyn- 
olds flasher,  built  by  the  Reynolds  Manufacturing 
company  of  Chicago. 


Turner  Mogul  Torch. 

The  accompanying  illustration  shows  a  new  line- 
men's torch  manufactured  by  the  Turner  Brass 
Works  of  Chicago,  known  as  the  Turner  Mogul. 
This  torch  is  particularly  adapted  for  outside  use 
in  windy  weather  on  pole  or  underground  work  and 
generates  sufficient  heat  to  handle  the  heaviest  kind 
of  soldering.  It  is  said  to  be  superior  in  heat-pro- 
ducing qualities  to  the  common  gasoline  torch  and 
maintains  its  heat  under  all  conditions,  the  burner 
being    screened,    which    pre\'cnts    its    running    cold. 


TURNER    MOGUL   TORCH. 


One  customer  writes  that  he  can  handle  No.  6  and 
No.  4  wire  out  of  doors  very  nicely  with  the  Mogul 
torch.  He  adds  that  it  is  "a  torch  that  will  work 
when  you  want  it  to." 


The  Telegraph  in  Porto  Rico. 

A  problem  is  confronting  the  United  States  gov- 
ernment in  relation  to  the  telegraph  system  in  Porto 
Rico.  In  coming  into  possession  of  the  island,  the 
government  also  became  owner  of  the  telegraph  sys- 
tem. The  conditions  existing  in  the  United  States 
and  Port  Rico  are  so  different  that  what  might  be 
satisfactory  in  the  United  States  would  not  meet  the 
needs  of  the  people  of  Porto  Rico.  The  commercial 
business  of  the  island  does  not,  and  as  far  as  can 
be  seen,  will  never,  maintain  these  lines ;  the  pat- 
ronage of  a  telegraph  does  not  promise  to  become 
sufficient   to   support  such  an  enterprise. 

General  Greeley,   chief  signal  officer  of  the  army, 
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who  until  lately  had  charge  of  these  lines,  made 
three  plans  as  to  their  future  disposition :.  First,  their 
operation  by  the  United  States  Postoffice  Depart- 
ment ;  second,  their  transfer  to  the  insular  govern- 
ment, to  be  operated  and  maintained  at  the  expense 
of  Porto  Rico ;  third,  their  operation  and  mainte- 
nance as  military  telegraph  lines.  The  disposition 
of  this  service  is  a  matter  for  Congress  to  determine. 


Siegrist  Automatic  Lubricating  System. 

The  automatic  oiling  sj-stem  manufactured  by  the 
Siegxist  Lubricator  company  of  St.  Louis  is  a  me- 
chanical device  which  has  been  perfected  after  15 
years  of  hard  study  and  costly  experimenting  and 
which  is  now  believed  capable  of  overcoming  all  the 
numerous  troubles  that  arise  in  power  plants  caused 
by    lubrication.    The    system    is    claimed    to    be   ab- 


The  entire  Siegrist  system  is  easy  to  install  and 
operate.  The  oiling  table  can  be  placed  in  any  con- 
venient portion  of  the  building.  Fig.  2  shows  a  plan 
and  elevation  of  a  portion  of  a  modern  power  house 
with  the  oiling  installation  indicated  in  full  lines. 
There  are  two  tanks,  one  for  engine  and  one  for 
cylinder  oil.  and  they  are  connected  to  the  pumps  on 
the  table  by  the  suction  pipes  which  go  through  the 
floor  and  up  under  the  tank.  The  oils  are  forced  by 
the  pumps  through  the  discharge  pipes  to  the  points 
to  be  lubricated.  By  a  system  of  return  piping  the 
unused  oil  is  returned  automatically  to  filters,  where 
it  is  refiltered,  and  then  repumped  to  the  original 
tank,  where  it  is  repumped  over  again.  Two  main 
discharge  pipe  lines  are  required,  with  branch  pipes, 
to  each  engine.  In  a  convenient  place  to  the  engineer 
are  placed  two  valves,  one  in  each  oil  line,  which 
controls  that  particular  engine  only.  These  branch 
lines  are  run  to  all  the  points  on  the  engine  to  be 
lubricated,  where  Siegrist  automatic  oil  cups  or 
sight-feed  lubricators  arc  placed.  With  this  system 
everything  in  a  power  house  can  be  oiled  without  the 
assistance  of  oilers. 


Station  Work.' 
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FIG.    I.       SIEGRIST    AUTOMATIC    LUBRICATING    SYSTEM. 

solutely  reliable  in  delivering'  oil  as  desired.  It 
does  not  depend  on  gravity,  but  a  high  steam  pres- 
sure, for  its  operation. 

The  oiling  table  used  in  connection  with  this  sys- 
tem is  made  of  iron,  highly  polished  and  japanned, 
having  a  beveled  edge  on  the  table  which  will  pre- 
vent oil  running  on  the  floor.  On  this  table  are 
placed  four  specially  made  duplex  steam  pumps, 
which  are  connected  in  pairs,  two  being  used  for 
engine  and  two  for  cylinder  oil.  On  the  steam 
chest  of  each  pump  is  placed  a  specially  made  gov- 
ernor, which  controls  each  pump  automatically. 
There  is  a  gauge  for  each  engine  and  cylinder  oils, 
allowing  the  engineer  to  see  that  the  same  pressure 
is  maintained  at  all  times,  and  from  a  distance.  A 
quarter-inch  pipe  for  steam  will  operate  the  system, 
and  on  this  pipe  is  a  gauge.  Only  one  pump  for 
each  oil  is  used  at  a  time,  the  others  being  held 
as  a   reserve  in  case  of  accident,  or  to  repack  the 


By  George  H.  Cushman. 

The  duties  of  successfully  operating  a  station  are 
many,  and  as  they  fall  directly  on  the  superintend- 
ent of  the  plant,  they  may  be  made  either  easy  or 
hard  by  his  employers,  and  they  generally  depend 
upon  the  money  market.  If  money  is  easy  it  is  easy  to 
get  such  materials  as  are  needed;  if  the  market  is 
tight  it  is  hard  to  convince  the  manager  that  certain 
changes  which  cost  much  are  needed.  Always  try 
to  keep  the  confidence  of  your  manager  under  both 
conditions  of  the  market,  and  things  will  be  smoother. 
The  first  duty  daily  is  to  see  heads  of  all  depart- 
ments and  get  their  reports,  and  if  changes  of  men 
are  made  during  the  night,  see  the  reports  left  by 
them.  If  any  part  of  the  plant  needs  repairs,  see 
to  it  at  once.  Go  through  the  boiler  room  and  see 
if  the  work  of  caring  for  the  boilers  and  pumps  is 
properly  done ;  then  the  engine  room  and  the  dynamo 
room,  also.  All  circuits  should  be  tested  for  grounds, 
and,  if  any  appear,  send  the  line  force  or  a  part  of 
it  out  to  remove  the  grounds. 

All  orders  for  new  work  from  the  oIEce  should 
be  given  to  the  line  foreman  and  in  an  intelligent 
form.  These  orders  should  be  numbered  and  in 
duplicate,  so  that  if  the  original  should  be  lost  the 
duplicate  can  be  used  for  reference.  This  order, 
when  returned  to  the  superintendent,  should  show 
what  was  done,  what  material  was  used,  if  a  trans- 
former was  used,  where  it  was  placed;  and  if  a 
meter  was  set,  the  number,  size,  make,  index,  con- 
stant, and  by  whom  set.  Also  on  the  back  of  this 
order  should  be  a  sketch  showing  the  location  of 
the  house  and  the  pole  from  which  the  service  wires 
were  run,  and  a  diagram  showing  which  cross-arm 
and  pins  the  wires  are  run  on  and  whether  on  the 
property  side  or  street  side  of  the  pole.  The  proper 
use  of  such  an  order  system  will  help  in  keeping  work 
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ones  in  use.  Either  pump  can  be  thrown  into  serv- 
ice in  a  second  by  a  valve.  All  the  piping  on  the 
table  is  of  highly  polished  brass,  giving  it  a  fine 
appearance.  The  piping  from  the  table  and  the  four 
legs  are  brass,  and  run  through  the  floor.  When  the 
table  is  once  started  it  requires  no  attention  from 
those  in  charge,  as  governors  control  the  pumps,  no 
matter  how  much  or  how  little  oil  is  being  used, 
and  the  same  pressure  is  maintained  on  the  oil  line 
that  the  governors  are  set  for.  If  no  oil  is  being 
used,  the  pumps  stop  of  their  own  accord,  though 
the  governors  keep  the  same  pressure  on  the  oil  line ; 
when  one  engine  is  started,  the  pumps  work  fast 
enough  to  supply  the  oil,  still  keeping  the  pressure 
the  same,  and  so  on  with  one  or  several,  with  the 
same  resuks.  In  Fig.  i  is  shown  an  oiling  table  pro- 
vided with  three  pumps. 


properly  done,  and  give  the  superintendent  and  ofhce 
force  a  complete  record  of  same.  After  line  forces 
are  sent  out  see  that  all  reports  are  properly  placed 
and   charged   to    the   proper   account. 

Then  look  after  the  economy  of  the  plant,  and 
see  that  it  is  kept  up  to  a  high  standard.  In  the 
boiler  room  see  that  all  is  in  order :  that  coal  of 
a  good  quality  is  on  hand,  and  that  the  firemen  are 
handling  it  to  the  best  advantage.  In  the  engine 
room  see  that  oil  and  waste  are  properly  used  and 
taken  care  of.  Have  a  press  of  some  kind  and  press 
all  the  oil  out  of  the  waste  used  in  taking  up  waste 
oil.  Wash  the  waste,  dry  it  and  use  it  over  again. 
Oil  picked  up  and  saved  this  way  and  properly  fil- 
tered  is  as  good  as  new.     Then  the   dynamo  room 
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needs  looking  after.  If  possible,  have  compressed 
air  for  cleaning  the  dynamos  and  switchboard,  for 
air  removes  dirt  where  it  is  impossible  to  otherwise 
reach  it.  The  switchboards  should  be  looked  after 
carefully  and  be  provided  with  such  safety  devices  as 
will  protect  the  plant  from  lightning  and  outside 
trouble,  and  these  devices  should  be  very  accurate. 
For  fuses,  none  arc  better  than  those  of  the  enclosed 
type,  for  they  are  not  affected  by  the  outside  or 
surrounding  air,  and  generally  they  blow  without 
burning  and  blacking  up  everything  in  sight.  Cir- 
cuit-breakers are  good,  and  should  be  used  as  much 
as  possible. 

In  this  day  and  age  all  arc  lights  should  be  run 
from  the  same  generator  that  furnishes  the  incan- 
descent lights.  For  street  arc  lights  the  constant- 
current  transformer  is  now  a  complete  success,  and 
the  enclosed  arc,  burning  from  loo  to  150  hours, 
makes  trimmers  scarce.  For  commercial  lights,  the 
alternating-current  arc  on  no-volt  circuits,  with  me- 
ters, enables  the  customer  to  have  light  at  any  hour, 
instead  of  from  five  until  10,  or  seven  o'clock,  or 
all  night,  as  is  now  done.  The  cost  of  keeping  up 
the  long-hour  lamps  compared  to  the  series  open 
arcs  of  to-day  is  far  cheaper.  When  furnishing  light 
to  a  city  there  should  be  means  arranged  between 
the  company  and  police  department  for  letting  the 
plant  know  by  telephone  when  the  lights  are  out,  and 
a  trouble  book  showing  where  such  order  was  re- 
ceived, by  whom,  when  the  trouble  man  got  the 
order  and  when  he  0.  K.d  it.  Such  a  record  is  a 
check  on  the  electric  company,  and  the  police  as  well, 
and  when  the  trouble  man  finds  a  lamp  he  can't 
make  burn  it  must  be  changed  at  once,  or  at  least 
on  the  following  day.  When  the  trouble  man  is  not 
at  work  on  calls  he  should  work  on  lamp  repairs. 
When  a  lamp  comes  in,  a  card  is  attached  to  it  show- 
ing where  it  came  from  and  what  is  the  matter  with 
it;  the  lamp  man  puts  on  the  same  card  what  new 
parts  are  put  in,  how  long  he  took  to  clean  and 
repair  it  and  on  what  date  it  is  again  O.  K.  When 
the  lamp  is  again  put  in  service  it  is  marked  on  the 
card  where  and  what  date,  and  the  card  returned  to 
the  superintendent.  All  lamps  are  numbered  and 
a  record  is  kept  of  them  in  that  way.  The  lamp  re- 
pairer has  a  circuit  at  his  command  all  the  time, 
supplied  with  an  ampere  and  a  voltmeter,  and  a 
lamp  is  never  sent  out  which  requires  more  than 
so  volts,  or  feeds  its  carbon  on  more  than  a  four- 
volt  variation. 

The  meter  department  is  where  the  fine  work 
comes  in,  if  the  plant  is  run  on  a  meter  basis.  The 
meters  must  be  kept  as  near  accurate  as  possible,  as 
the  revenue  of  the  plant  depends  upon  them.  An 
electric  meter  seldom,  if  ever,  is  too  fast ;  but,  on  the 
contrary,  slows  up  and  gets  slower  and  slower,  un- 
til it  ceases  to  run  altogether.  They  must  be  ordered 
into  the  repair  shop  and  cleaned  and  readjusted  as 
fast  as  detected.  When  they  are  removed  a  card  is  at- 
tached showing  who  removed  it,  giving  date  and  in- 
dex, and  where  from.  The  meter  man  cleans,  adjusts 
and  tests  it,  and  makes  the  required  alteration,  fast  or 
slow;  a  meter  is  never  sent  out  showing  a  fast  op- 
eration, but  if  it  is  within  two  per  cent,  slow  it  is 
O.  K.  The  test  meters  must  be  sent  to  the  factory 
once  a  year  at  least  for  recalibration,  and  oftener,  if 
necessary.  The  meter  repairer  marks  on  the  card 
the  date  tested,  and  when  set  the  man  who  sets  the 
meter  gives  the  index,  for  whom  set,  and  the  date 
set  on  the  same  card.  The  reading  of  meters  is  very 
important,  and  should  be  done  properly.  The  meter 
inspector  should  also  open  meter  loops  and  see  if 
any  lights  in  the  house  will  burn  with  the  loop  open. 
If  so,  they  are  on  the  service  ahead  of  the  meter,  and 
the  parties  are  stealing  that  much  light,  either  in- 
tentionally or  otherwise.  On  concealed  work  this  is 
very  often  done,  and  I  find  it  necessary  sometimes 
to  set  the  meter  on  an  open-meter  loop.  Some  peo- 
ple try  various  means  to  beat  the  meter.  One  man 
I  have  in  mind  did  so,  and  I  found  it  necessary  to 
set  a  meter  on  a  pole  to  get  ahead  of  him. 

The  line  work  is  very  important  in  a  plant,  and 
the  proper  distribution  system  must  be  used  to  effect 
the  most  economy.  A  house-to-house  transformer 
system  of  52  volts  is  fast  giving  way  to  a  system 
of  three-wire  network  of  no  and  220  volts'  sec- 
ondary. With  alternating  current,  this  system  is 
more  perfect  than  a  direct-current  plant ;  where  2,000- 
volt  primary  current  is  used,  a  small  feeder  system 
can  easily  feed  a  system  of  transformers,  and  they 
a  network  of  secondaries,  and  as  the  secondary  sys- 
tem becomes  overloaded,  the  losses  can  be  taken 
care  of  amd  pressure  brought  back  to  normal  by 
inserting  a  few  more  transformers  on  the  circuit. 
It  requires  good  judgment  to  prevent  a  complete 
shutdown,  due  to  short-circuits  on  the  secondary 
system,  but  if,  at  the  electrical  center  between  trans- 
formers, is  placed  in  each  of  the  outside  wires  of  the 
secondary  network  a  cut-out  with  fuse  one-fourth 
the  capacity  of  transformers,  a  short-circuit  will 
only  put  out  a  district  which,  under  normal  condi- 
tions, would  be  fed  by  one  transformer  alone.  A 
short-circuit  would  have  the  following  result :  Draw 
all  the  current  the  nearest  transformer  could  give 
and  one-fourth  the  current  of  the  two  next  on  the 
line,  then  the  primary  fuse  in  the  overloaded  trans- 
former would  go,  and  the  current  rushing  in  from 
the  next  two  transformers  to  feed  the  short-circuit 
would  blow  the  fuse  in  the  second  circuits  and  put 
out  that  district  alone.  If  all  lines  be  kept  free 
from  grounds,  short-circuits  would  be  less  liable  to 
occur.  A  good  system  of  lightning  arresters  should 
be  on  both  secondary  and  primary  systems.  A  de- 
mand system  of  some  kind  should  be  used,  a  flat 
rate  charged  for  such  connection,  and  then  a  charge 
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made  of  so  much  per  kilowatt-liour  on  the  meter. 
1  Ffcenliy  saw  advertised  a  demand  switch  which 
could  be  placed  beside  a  meter,  set  and  locked  for 
any  amount  of  current  desired,  and  if  more  lights 
were  turned  on  than  contracted  for  the  circuit- 
breaker  worked  and  would  not  slay  in  until  part  of 
the  lights  were  turned  off  and  the  load  got  back 
to  normal.  1  recently  had  a  case  of  trouble  which 
such  a  system  would  have  prevented.  A  trouble 
call  came  in  from  a  large  store,  "Lights  arc  dim." 
1  sent  down  a  man  to  see  what  was  wrong,  and 
found  16S  lights  on  a  loo-light  transformer,  and  it 
was  still  doing  business.  Such  things  should  be  pre- 
vented, and  conid  be,  I  am  sure. 


The  Lighting  of  Railway  Cars.' 
By   George  D.   Shepardson. 

In  the  well-appointed  passenger  trains  cf  to-day, 
traveling  is  a  pleasure  as  compared  with  the  tedious 
journeys  of  a  few  decades  since.  The  railways  arc 
on  the  alert  to  meet  the  requirements  of  a  discriminat- 
ing public,  not  only  caring  for  their  safe  and  prompt 
transportation,  but  also  catering  to  their  demands 
for  comfort  and  even  luxury.  A  large  part  of  travel 
must  be  done  during  hours  of  artificial  lighting, 
especially  by  business  men,  who  constitute  the  ma- 
jority of  passengers,  and  who  wish  to  do  their  trav- 
eling as  much  as  possible  outside  business  hours. 
'1  he  problem  of  securing  satisfactory  light  in  the 
cars   is  therefore  one  of  considerable  importance. 

In  the  early  days,  when  pcopje  were  accustomed 
to  the  light  of  flickering  candles,  no  better  light  was 
desired  on  trains.  At  first  the  trips  were  short  and 
were  made  oniy  during  the  daylight  hours.  The 
first  artificial  lighting  of  railway  cars  began  nearly 
three-quarters  of  a  century  ago,  passengers  some- 
times furnishing  their  own  candles  or  oil  lamps  on 
long  journeys.  Candles,  furnished  by  the  company 
and  placed  in  convenient  pockets,  were  gradually 
displaced  by  lamps  burning  animal,  vegetable  or 
mineral  oils.  The  oil  lamp  was  developed  until  it 
gave  quite  a  respectable  light,  although  accompanied 
by  disagreeable  and  expensive  features,  and  the  sus- 
picion that  fires  in  connection  with  wrecks  were  ag- 
gravated, if  not  caused,  by  oil  lamps  quite  as  often 
as  by  siovcs. 

As  early  as  1856,  experiments  were  made  on  the 
Chicago  and  Galena  railway  with  the  use  of  com- 
pressed city  gas  for  car  lighting.  Coal  gas  loses 
much  of  its  illuminating  power  when  compressed, 
and  has  therefore  been  practically  abandoned  for 
train  use.  In  1867,  Julius  Pintsch  of  Berlin  began 
cxperimentmg  with  various  gases,  and  found  that 
gas  made  by  heating  oil  to  a  high  temperature  would 
stand  compression  with  little  loss  of  illuminating 
power,  lie  succeeded  in  building  up  a  business  of 
great  magnitude.  During  the  last  few  years,  acety- 
lene gas,  made  from  calcium  carbide,  a  product  of 
the  electric  furnace,  has  been  applied  to  car  light- 
nig,  with  more  or  less  success.  Incandescent  electric 
lamps  were  first  tised  for  train  lighting  in  i83i,  and 
arc  now  used  in  many  of  the  best  trains  in  all 
countries. 

Each  of  the  old  methods  of  car  lighting  has  cer- 
tain features  which  are  objectionable  to  the  traveling 
public,  to  railway  men,  or  to  both.  The  first  re- 
quirement in  any  satisfactory  method  is  safety.  The 
<levices  for  burning  oil  and  gas  have  been  brought 
to  a  high  stale  of  progress.  Yet,  with  any  illumi- 
nant  requiring  a  flame,  there  is  at  least  a  possibility 
of  fire  risk,  in  the  case  of  gas,  there  is  the  added 
possibility  that  pipes  may  become  broken  and  allow 
the  gas  to  escape  and  mingle  with  the  air,  until  an 
explosive  mixture  is  formed.  The  results  of  the 
explosion  of  such  a  mixture  would  not  be  pleasant 
to   contemplate. 

The  worst  features  of  oil  and  gas  are  the  products 
of  comlnistion.  Oil  and  gas  lights  not  only  cause  a 
large  amount  of  heat,  which  adds  to  the  discomfort 
of  summer  travel,  but  they  use  up  the  oxygen  of  the 
air  faster  than  do  the  passengers.  The  products 
of  combustion  are  generally  carbonic-acid  gas,  water 
vapor  and  heat.  When  the  lights  do  not  burn  prop- 
erly, they  may  give  off  more  or  less  of  a  poisonous 
gas,  known  as  carbon  monoxide.  The  presence  of 
the  carbonic-acid  gas  and  of  the  water  vapor  has 
a  tendency  to  make  a  person  feel  drowsy  and  dull. 
The  water  vapor  adds  to  the  discomfort  by  reduc- 
ing the  evaporation  from  the  skin.  A  large  part 
of  the  w^aste  from  the  body  is  eliminated  through 
the  skin  by  insensible  perspiration,  the  evaporation 
of  which  cools  the  body.  As  the  air  becomes  sat- 
urated with  water  vapor,  evaporation  from  the  body 
diminishes,  and  one  soon  becomes  hot,  drowsy  and 
uncomfortable.  The  principal  function  of  the  fan  is 
not  so  much  to  cool  the  air  as  to  blow  fresh  air 
upon  a  person,  and  so  increase  the  evaporation 
from  the  body,  and  thereby  indirectly  cool  it.  The 
electric  fan  in  dining  and  parlor  cars  is  a  grateful 
luxury,  as  it  causes  the  air  to  circulate,  even  though 
it  be  warm,  and  thus  continually  brings  near  the 
skin  air  that  is  less  fully  saturated  with  moisture. 

The  degree  of  emphasis  to  be  placed  upon  this 
consideration  may  be  inferred  from  a  few  figures. 
For  illuminating  various  kinds  of  American  passen- 
ger cars,  the  light  varies  from  the  equivalent  of  that 
given  by  about  40  candles  to  that  given  by  1.200 
or  1.500  candles.  The  ordinary  car  has  an  illumina- 
tion equal  to  that  of  about  l/O  candles.  The  con- 
sumption of  oxygen  and  the  products  of  combustion 
in  tlie  lamps  giving  that  amount  of  light  may  be 
compared   directly   with   the    presence   of  a   number 
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of  passengers;  the  candles  being  equal  to  about  115 
adults,  oil  lamps  being  equal  to  about  80  adults,  and 
gas  being  equal  probably  to  about  25  adults.  The 
above  comparison  makes  no  allowance  far  the  addi- 
tional discomfort  of  dirty  lamps,  which  smoke  and 
smell. 

A  great  objection  to  the  oil  lamp  is  its  liability 
to  smoke,  and  another  is  its  liability  to  leak  oil 
on  the  carpets  and  upon  the  clothes  or  baggage  of 
passengers.  It  was  stated,  several  years  ago,  that 
It  was  costing  the  Pullman  company  about  $200,000 
annually  to  replace  carpets  and  other  furnishings 
injured  by  oil  lamps,  no  record  being  available,  how- 
ever, of  the  damage  to  the  property  of  passengers. 

When  the  incandescent  electric  lamp  approached 
a  commercial  form,  in  1879,  its  advantages  were 
quickly  recognized.  Experiments  looking  toward  its 
use  on  railway  cars  were  begun  almost  before  the 
first  central  station  for  stationary  lighting  was  in 
operation.  In  spite  of  the  frailties  of  the  early  lamp 
and  the  limited  sources  of  electricity  then  available, 
the  London.  Brighton  and  South  Coast  railway  in 
England  began  in  November,  1881,  to  operate  elec- 
trically lighted  trains,  and  has  continued  this  method 
of  illumination  until  the  present  time,  making  im- 
provements from  time  to  time,  as  experience  dic- 
tated. Soon  after  this  trial  began,  other  roads  in 
nearly  every  country  followed,  and  to-day  the  num- 
ber of  cars  lighted  by  electricity  runs  up  into  the 
tens  of  thousands,  not  counting  the  myriads  of  trol- 
ley cars  which  are  lighted  and  propelled  from  the 
same  source  of  power.  A  history  of  the  develop- 
ment of  electric  lighting  for  railway  cars  would 
make  an  interesting  study  for  lailway  officials  and 
otliers  who  desire  to  keep  fully  posted  in  this  branch 
of  electrical   work. 

As  is  generally  known,  the  light  of  an  incan- 
descent electric  lamp  comes  from  a  slender  carbon 
filament  in  a  vacuum  maintained  within  a  closed 
glass  bulb,  this  filament  being  heated  to  a  high 
temperature  by  an  electric  current.  So  little  heat 
escapes  to  the  outside  that  the  lamp  may  be  placed 
with  safety  in  almost  any  location  desired.  There 
is  no  open  flame  which  may  set  fire  to  combustibles 
near  by,  and  the  external  temperature  is  so  low  that 
only  actual  contact  for  a  considerable  time  will 
carbonize  or  ignite  the  most  inflammable  material. 
It  heats  the  atmosphere  to  a  veiy  limited  extent  only, 
and  does  not  vitiate  it  in  the  least,  there  being  no 
combitstion.  The  lamp  may  be  lighted  without  a 
match  hy  the  simple  turning  of  a  ke}',  and  may  be 
cxtinguislied  with  equal  facility  and  safety.  With 
proper  care  on  the  part  of  those  in  charge,  there 
will  be  no  fluctuation  in  the  light,  neither  streaks 
nor  shadows.  Experience  has  shown  methods  of 
construction  c.nd  operation  which  make  the  electric 
light  safe  as  a  fire  risk,  and  the  voltage  used  is  so 
low  that  it  is  impossible  to  receive  a  shock  of  any 
consequence. 

W'hen  the  electric  berth  lamp  was  introduced  it 
met  with  instanl:  success.  A  passenger  who  has  en- 
joyed the  luxury  of  a  cool  light  at  his  shoulder, 
available  at  any  time  during  the  night,  without  any 
disturbance,  always  seeks  a  sleeping  car  with  elec- 
tric lights.  The  traveling  public  is  satisfied  with 
nothing  less,  and  to-day  no  train  can  be  called  thor- 
oughly modern  and  up-to-date  unless  it  can  adver- 
tise berth  lights.  The  latter  are  electric,  of  course, 
for  no  other  kind  has  appeared.  Along  with  the 
berth  lamp  is  the  possibility  of  having  electric  fans 
to  keep  the  air  in  circulation.  Another  advantage 
which  appeals  to  ladies  is  the  comfort  of  heating  a 
curling-iron  without  the  nuisance  of  an  alcohol  lamp, 
so  trying  and  dangerous  in  the  cramped  quarters 
usually  allowed  for  ladies'  dressing  rooms.  On 
trains  equipped  with  storage  batteries,  each  com- 
partment and  each  dressing  room  may  be  furnished 
with  electric  heaters,  always  ready  for  use  by  sim- 
ply inserting  the  tongs. 

•Power  for  operating  the  electric  lamps  and  other 
dev'ccs  may  be  obtained  form  storage  batteries,  car- 
ried undernearh  the  car,  from  dynamos,  or  from  a 
combination  of  the  two.  The  storage  battery  consists 
of  a  number  of  lead  plates  immersed  in  diluted 
sulphuric  acid.  When  a  current  is  sent  through  the 
battery  from  an  outside  source,  certain  chemical 
changes  take  place  which  make  the  plates  electric- 
ally different,  so  that,  when  the  circuit  is  provided, 
they  will  cause  a  current  to  flow  through.  There 
is  no  storage  of  electricity  as  such,  the  energy  of  the 
charging  current  being  changed  into  chemical  en- 
ergy, which  is  stored  and  later  is  retransformed  Into 
electrical   encigy. 

The  dynamo,  often  called  an  electrical  generator 
or  a  dynamo  electric  machine,  is  a  device  for  chang- 
ing mechanical  energy  into  electrical  energy ;  it  is 
based  upon  the  interrelations  of  electricity  and  mag- 
netism. For  train  lighting,  the  dynamo  is  driven  by 
a  steam  engine  in  the  baggage  car,  or  it  is  belted 
to  the  axle.  For  the  engine-driven  dynamo  steam 
is  obtained  from  the  locomotive,  and  provision  must 
be  made  for  supplying  light  when  the  locomotive  is 
changed  at  division  points.  There  is  likely  to  be 
some  vibration  from  the  engine  throughout  the 
train,  which,  however,  is  noticeable  only  when  the 
train   is  standing  still. 

With  the  axle  system  provision  must  be  made  for 
lighting  the  train  when  standing,  and  also  when 
running  at  too  low  speed  for  the  dynamo  to  operate. 
The  storage  battery  furnishes  the  simplest  means 
of  supplying  light  at  such  times,  suitable  devices 
being  arranged  to  transfer  the  lights  from  dynamo 
lo  battery,  or  vice  versa,  as  required.  In  connec- 
tion with  the  axle-driven  dynamos,  the  batteries  are 
charged  from   the   dynamo  on  the  car,  either  while 


the  lamps  are  lighted,  or  during  the  day,  or  at  both 
times.  Batteries  used  as  auxiliaries  to  engine-driven 
tiynamos  are  charged,  cither  en  route  or  at  the  ter- 
minals, while  the  train  is  being  cleaned  and  inspected 
for  the  next  trip.  Batteries  used  for  lighting  with- 
out any  dynamo  on  the  train  must  be  charged  at  the 
lerminals  of  the  road. 

The  choice  of  an  electric-lighting  system  best 
adapted  to  a  given  train  or  to  a  given  road  involve'5 
a  number  of  technical  considerations  which  require 
careful  investigation.  It  may  be  said  in  general, 
however,  that  the  .storage  battery  without  any  dy- 
namo on  the  train  is  suitable  for  trains  which  are 
not  more  than  one  day  away  from  a  source  of  charg- 
ing current;  that  the  system  of  engine  with  dynamo 
in  the  baggage  car  is  suitable  for  solid  trains  going 
llirough  to  their  destination,  without  any  changes  in 
make-up,  and  that  the  axle-lighting  system  finds 
a  field  almost  its  own  in  the  case  of  through  trains 
en  runs  several  thousand  miles  long,  and  on  trains 
which  are  split  up  by  having  cars  added  or  removed 
en  route,  while  it  can  compete  in  point  of  economy 
and  good  service  on  trains  for  which  the  other  sys- 
tems aie  suitable. 

Comparing  the  different  sources  of  light,  passen- 
gers prefer  gas  to  oil,  and  electricity  to  gas,  pro- 
vided the  electric  lights  are  properly  taken  care  of 
and  are  reliable.  Since  experiments  with  electric 
lights  on  trains  have  been  made  from  the  time  when 
I  he  electrical  art  was  in  an  early  stage  of  develop- 
ment, it  is  not  surprising  that  some  of  the  earlv 
attempts  were  not  as  conspicuously  successful  as 
they  were  expensive.  The  compressed-gas  system 
was  brought  to  a  reliable  and  commercially  success- 
ful stage  10  years  before  the  electric  incandescent 
lamp  was  ready,  and  the  gas  interests  made  good 
use  of  their  opportunity  to  pre-empt  the  field.  After 
much  expensive  development,  and  in  the  face  of 
many  discouragements,  the  advocates  of  electric  light 
for  train  use  have  overcome  nearly  all  obstacles,  and 
to-day  the  electric  light  is  recognized  as  the  only 
thing  for  the  best  service.  The  modern  apparatus 
is  developed  to  such  a  state  of  reliability  and  per- 
fection that  it  is  now  possible  for  the  railways  to 
purchase  electric-lighting  outfits,  or  to  secure  Uiem 
on  a  rental  basis  at  moderate  cost  and  guaranteed 
by  ample  capital.  Now  that  the  electric  light  has 
won  its  standing  with  the  railwaj^s,  the  public  may 
expect  a  rapid  adoption  of  this  admirable  source  of 
light  and  ventilation. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  May  11. — The  power  on  the  Le.'vington 
avenue  division  of  the  Metropolitan  street-railway 
system  was  changed  on  Sunday,  May  5th,  from  cable 
to  electricity.  A  trial  trip  was  made  from  the  power 
house  at  Ninety-ninth  street  to  Twenty-third  street 
and  return.  The  car  contained  only  the  officials  of 
the  road,  among  whom  was  Herbert  H.  Vreeland. 
president  of  the  Metropolitan  company.  During  the 
evening  about  30  cars  were  run  and  the  next  morn- 
ing the  full  quota  of  cars  was  put  on. 

Stockholders  of  the  New  York  and  Electric  Light. 
Heat  and  Power  company  will  hold  a  meeting  on 
May  20th,  to  consider  the  proposition  to  consolidate 
with  the  Edison  Electric  Illuminating  company  of 
New  York.  The  stockholders  of  the  latter  company 
will   meet   for   the  same  purpose  on  the   same   day. 

Announcement  is  made  by  the  Metropolitan  Street 
Railway  company  of  a  rearrangement  of  its  transfer 
system.  Last  year  the  company  issued  160,000,000 
transfers.  The  transfer  slips  that  have  been  in  use 
were  very  confusing  in  both  size  and  color.  In  the 
new  system  there  are  three  colors,  green,  red  and 
white.  The  green  is  for  northbound,  red  for  south- 
bound and  white  for  crosstown  passengers.  This 
system  will  simplify  transferring  to  a  great  extent 
;md  will  also  do  away  with  the  continuous  riding 
that  has  lately  developed  Into  a  cheap  amusement  for 
idle  persons. 

The  Johnson  syndicate  has  recently  acquired  the 
Trenton,  Morrisville  and  Yardley  trolley  line  in 
New  Jersey.  This  road  skirts  the  Delaware  River 
for  three  miles  on  the  Pennsylvania  side,  and  controls 
the  approaches  to  one  of  the  bridges  over  the  river, 
and  will  form  a  link  in  the  proposed  line  from  New 
York  to   Philadelphia. 

On  Thursday  the  Rapid  Transit  Commission  met 
and  passed  the  largest  requisition  for  a  month's  work 
on  the  subway  that  it  has  yet  voted.  The  outlay  was 
$977,000  for  the  month  of  April  and  was  over  $200,- 
000  more  than  any  hitherto  voted. 

Between  Twenty-third  and  One-hundred-and-tenth 
streets  the  cable  on  the  Columbus  avenue  street-car 
line  was  removed  to-night,  and  electric  cars  will  be 
substituted.  The  work  of  taking  out  the  old  cable 
was  done  under  the  supervision  of  Engineer  M.  T. 
Starett.  The  cable  was  wound  in  on  a  large  wheel, 
the  engines  running  with  about  one-fourth  of  the 
usual  power  necessary  when  the  line  was  running 
regularly.  The  last  car  carried  passengers,  but  went 
very  slowl}'.  Signal  boxes  were  placed  at  every 
corner  along  the  line,  and  whenever  it  was  necessary 
lo  stop  the  car  the  conductor  had  to  run  ahead  and 
notify  the  power  house,  and  the  engines  were  stopped. 

The  Mineola.  Hempstead  and  Freeport  Traction 
company  has  obtained  from  the  trustees  of  Hemp- 
stead. L.  I.,  a  franchise  to  build  a  trolley  line  through 
the  village,  to  connect  with  the  proposed  line  to 
Queens.  The  company  will  commence  the  work  of 
construction  before  August  ist. 

The  first  of  the  eight  large  engines  for  the  Man- 
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hattan  Elevated  Railway  power  house  has  been  com- 
pleted in  Milwaukee  and  shipped.  The  engines  are 
each  guaranteed  to  have  an  ultimate  capacity  of  12,- 
000  horsepower  and  will  run  at  a  speed  of  75  rev- 
olutions a  minute,  driving  a  generator  mounted  on 
the  main  shaft.  The  diameter  of  the  shaft  is  37 
inches  and  the  main  bearings  are  each  34  inches  in 
diameter  and  64  inches  long.  The  weight  of  the 
siuift.  with  the  moving  parts  of  the  generator,  is 
about  250  tons,  and  the  total  weight  of  each  engine 
with  its  generator  is  1.200  tons.  The  eight  engines 
are  to  be  installed  in  one  room  and  will  have  an 
economical  capacity  of  about  70,000  horsepower  and 
a  maximum  of  96.000  horsepower.  Power  for  oper- 
ating the  entire  elevated-railway  system  will  be  de- 
rived   from  these  engines. 

Employes  of  the  Brooklyn  Rapid  Transit  company 
:.re  being  organized  by  the  American  Federation  of 
Labor.  There  are  reports  afloat  that  demands  will 
be  made,  to  be  enforced  by  strikes,  when  the  union 
is  well  on  its  feet.  Herman  Robinson  and  J.  J.  Pal- 
las, who  were  appointed  to  wait  upon  the  officers 
of  the  company,  with  regard  to  the  discharge  of  three 
members  of  a  committee  of  employes,  visited  Pres- 
ident Greatsinger  yesterday.  It  was  claimed  that 
the  men  dismissed  from  the  company's  employ  were 
discharged  because  they  were  members  of  a  grievance 
committee.  The  officers  of  the  road  say  that  the 
men  were  dismissed  for  infractions  of  rules.  Presi- 
dent Greatsinger  referred  his  visiiwis  to  General 
Manager  Brackenridge.  Tlie  latter  told  the  com- 
mittee that  the  three  men  who  had  been  discharged 
would  not  be  taken  back,  as  they  had  been  dismissed 
lor  violations  of  the  rules,  and  for  no  oth'-r  reason. 
G. 

New  England  News. 

Boston.  i^Iay  11. — It  is  now  believed  that  the  ele- 
vated-railway system  in  this  city  will  be  read}'-  for 
service  the  first  week  in  June.  Practice  trains  are  run- 
ning daily  on  the  Charlestown  and  Roxbury  sections, 
and  the  officials  are  preparing  the  time  schedules. 
Trains  will  be  run  at  least  every  two  minutes  from 
Dudley  street,  Roxbury  to  Sullivan  Square,  Charles- 
town — the  termini  of  the  elevated  structure.  Some  of 
ihe  company's  directors  favor  making  a  gala  day  of 
the  opening  day,  with  free  rides  to  hundreds  of  in- 
vited guests,  but  the  majority  opposes  any  special 
formality.  The  completed  system  will  contain  nearly 
eight  miles  of  track  and  will  represent  an  outlay  of 
S]  0.000,000  and  the  labor  of  2,200  persons. 

President  John  T.  Manson  of  the  Milford,  Hol- 
liston  and  South  Framingham  Street  Railway  com- 
pany and  the  directors  of  the  Grafton  and  Upton 
Railroad  company  recently  held  a  conference  at 
which  they  perfected  plans  for  equipping  the  Grafton 
and  Upton  road  with  electricity,  it  having  heretofore 
been  operated  bj'  steam.  The  road  is  in  operation 
between  Milford  and  Hopedale,  and  cars  will  be  run 
in  connection  with  those  on  the  Milford,  Holliston 
and  South  Framingham  road. 

The  Cahill  Electric  Typewriter  company,  capital- 
ized at  $1,000,000,  is  considering  the  question  of  locat- 
ing its  plant  in  Worcester,  Mass.  The  machine  is 
operated  by  an  electric  current.  Springfield  also 
wants  the  factory. 

The  state  Gas  and  Electric  Light  Commission  has 
granted  the  Worcester  Electric  Light  company's  re- 
quest for  more  stock,  by  giving  it  authority  to  issue 
$200,000  worth  at  150.  The  issue  of  last  year 
amounted  to  $100,000  and  was  sold  at  140.  The  pro- 
ceeds of  the  sale  of  the  new  stock  will  be  used  in 
extending  the  underground  system  and  installing 
800-kilowatt  and  1,200-kilowatt  units  on  a  three- 
phase,  direct-connected  system. 

The  purchase  of  the  Lowell,  Lawrence  and  Haver- 
hill and  the  North  Woburn  street  railways  by  the 
Ljmn  and  Boston  Railroad  company  places  390  miles 
of  track  in  the  control  of  a  single  company,  covering 
territory-  from  this  city  to  Nashua,  N.  H.  The 
company  has  announced  its  'intention  of  reducing 
fares  between  certain  places. 

The  House  of  Representatives  has  requested  the 
attorney-general  of  the  commonwealth  to  give  his 
opinion  as  to  whether  there  are  any  inconsistencies 
between  a  bill  reported  by  the  committees  on  manu- 
factures and  mercantile  affairs,  providing  for  the 
sale  of  the  Boston  Electric  Light  company's  plant  to 
the  Edison  Electric  Illuminating  company  of  Bos  • 
ton.  and  a  bill  from  the  same  committee  prohibiting 
the  combinations  of  electric-light  companies,  unless 
the  same  is  approved  by  the  gas  and  electric-light 
commissioners.  The  House  desires  to  know  whether 
the  combination  authorized  by  the  first-mentioned 
bill  (which  does  not  call  for  the  approval  of  the 
commissioners)  will  conform  to  the  provisions  of 
the  other  bill,  and  whether,  if  the  consolidation  bill 
should  pass  first,  the  companies  interested  would 
come  under  the  provisions  of  the  prohibitive  bill. 

The  Gloucester  TMass.)  Cit>'  Council  has  author- 
ized an  investigation  into  the  advisability  of  estab- 
lishing  a   municipal    lighting   plant.  B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  May  11. — The  power  at  the  head  of 
Shiek's  Island  dam,  at  Cornwall,  Ont.  is  being  de- 
veloped by  Mr.  H.  P.  Davis,  from  plans  prepared 
by  T.  Pringle  &  Son  of  Montreal.  The  power  is  to 
be  utilized  for  operating  the  canal  locks.  It  is  under- 
stood that  the  Bullock  Electric  Manufacturing  com- 
pany of  Cincinnati.  Ohio,  has  secured  the  contract 
for  the  building  of  the  first  of  four  three-phase  gen- 
erators to  be  installed. 

According  to  the  statement  submitted  last  year  by 


ex-Mayor  Shaw  of  Toronto,  Ont.,  that  city  was  to  re- 
ceive from  the  electric  street-railway  company,  during 
the  next  20  years,  enough  money  to  enable  the  city  to 
construct  a  system  of  intercepting  sewers,  and  also 
to  improve  the  city's  water  supply,  in  addition  to 
paying  off  the  present  debt  incurred  for  street-rail- 
way pavements,  and  providing  for  future  extension 
of  the  routes  and  necessary  repairs  to  the  pavements. 
Mr.  Shaw  estimated  that  the  city's  revenue  from 
the  electric  railway  would  hereafter  exceed  $200,000 
a  year,  or  $4,000,000    in  20  years. 

When  Mr.  Duncan  McDonald,  late  superintendent 
of  the  Montreal  Electric  Street  Railway  company  was 
appointed  as  manager  of  a  tramway  company  in  Paris, 
France,  some  months  ago,  he  engaged  several  con- 
ductors and  motormen  from  the  Montreal  street  cars. 
He  then  received  a  great  many  applications  from 
Montreal  street-railway  men,  but  as  it  was  impossible 
to  accept  them  all,  he  promised  to  endeavor  to  find 
work,  after  a  time,  for  some  of  the  rejected  ones.  Mr. 
McDonald  appears  to  have  fulfilled  his  promise,  for 
he  has  recently  engaged  engineers  Pare  and  Griffin 
of  Montreal,  who  will  be  road  inspectors  for  the 
Parisian  company. 

Reports  received  from  the  various  committees 
which  have  in  hand  the  perfecting  of  arrangements 
for  the  annual  convention  of  the  Canadian  Electrical 
association,  to  be  held  at  Ottawa,  are  of  a  most  sat- 
isfactory character.  An  excellent  list  of  papers  has 
been  secured.  Interesting  reports  will  be  presented 
by  special  committees  appointed  at  last  year's  meet- 
ing, to  consider  certain  matters  affecting  the  welfare 
of  the  electrical  companies.  The  constitution  of  the 
association  has  been  carefully  revised  and  improved 
in  many  points  and  rendered  more  workable.  The 
local  committees  are  exerting  themselves  to  the  ut- 
most to  give  to  the  convention  an  interesting,  en- 
joj'able  and  profitable  time.  A  satisfactory  attend- 
ance of  the  members  is  now  the  only  requirement 
for  the  success  of  the  meeting.  The  dates  selected 
for  the  convention  are  the  19th,  20th  and  21st  of 
June,  the  most  enjoyable  season  of  the  year,  when 
most  people  are  looking  forward  to  an  outing.  All 
the  conditions  are  therefore  favorable  to  a  large 
gathering  of  electric  men  at  the  Canadian  capital. 
A.   V.   W. 

From  the  Buckeye  State. 

Columbus,  Ohio,  May  11. — It  is  said  that  the  pro- 
moters of  the  Canton-Akron  Electric  Railway  com- 
pany contemplate  much  more  than  the  name  of  the 
road  would  indicate,  and  that  is  nothing  less  than 
the  connection  of  Cleveland  and  Columbus  by  an 
electric  line,  with  the  possibility  of  an  extension  to 
Cincinnati.  The  company  has  been  granted  a  fran- 
chise in  Tuscarawas  County,  and  the  plan  is  said 
to  include  the  towns  of  New  Philadelphia,  Zanes- 
ville,  Newark  and  Columbus.  Traffic  arrangements 
have  been  made  with  the  Akron,  Bedford  and  Cleve- 
land road,  which  will  insure  an  entrance  to  Cleve- 
land. It  is  the  intention  to  make  it  a  freight  road, 
and  it  will  be  built  to  accommodate  heavy  traffic  as 
well  as  the  passenger  cars. 

Another  big  deal  which  has  been  reported  within 
the  last  few  weeks  is  the  acquisition  of  a  controlling 
interest  in  the  Miami  and  Erie  Canal  Transporta- 
tion company  by  the  Everett-Moore  syndicate.  It 
was  supposed  that  W.  H.  Lamprecht  would  control 
this  property,  but  it  seems  that  a  deal  has  been 
consummated  that  gives  control  to  the  other  syn- 
dicate, although  the  Lamprecht  interests  are  still 
important.  The  right  to  use  the  berm  banKs  of 
the  Miami  and  Erie  Canal  was  given  to  Thomas  N. 
Fordyce  of  Detroit.-  for  the  purpose  of  constructing 
a  trolley  line  to  haul  canalboats  by  means  of  a 
motor,  but  it  is  said  the  contract  calls  for  much 
more,  and  that  under  it  an  electric  line  may  be  built 
from  Cincinnati  to  Toledo.  It  is  for  this  purpose 
that  the  Cleveland  people  have  taken  hold  of  it,  al- 
though it  will  no  doubt  be  used  for  the  original 
purpose  also,  as  freight  can  be  hauled  very  cheaply 
that  way,  and  it  will  not  bother  the  regular  traffic,  if 
the  proper  number  of  switches  are  used.  The  line 
will  be  250  miles  in  length.  Two  millions  of  the 
$3,000,000    capital    stock   has   been   subscribed. 

From  what  has  been  said,  it  would  seem  that  the 
line  proposed  by  the  Fort  Wayne,  Dayton  and  Cin- 
cinnati Traction  company  will  be  put  through,  al- 
though it  is  admitted  to  be  a  great  undertaking. 
The  line  will  be  173  miles  in  length  and  will  pass 
over  a  private  right-of-way  for  most  of  the  distance. 
This  right-of-way  has  been  secured  for  the  most 
part  between  Fort  Wayne  and  Hamilton,  Ohio,  and 
agents  are  now  at  work  on  the  portion  between 
Hamilton  and  Cincinnati.  The  officers  elected  by 
the  stockholders  are  as  follows :  President.  Dr. 
S.  M.  George.  Dayton ;  vice-president,  D.  W.  La 
Fetra,  New  York;  second  vice-president.  Charles  L. 
Hyde.  South  Dakota ;  secretary  and  treasurer,  C. 
W.  Gephard,  Dayton.  After  the  main  line  is  com- 
pleted there  will  likely  be  branches  built  that  will 
bring  the  total  mileage  up  to  over  350  miles. 

The  People's  Heat  and  Light  company  of  Kenton 
has  been  incorporated,  with  a  capital  stock  of  $100,- 
000.  A  hot-water  heating  plant  and  an  electric-light 
plant  will  be  built. 

The  Little  Miami  Traction  company  has  filed  no- 
tice with  the  secretary  of  state  of  an  increase  of 
capital  stock  from  $1,000  to  $500,000.  It  is  the  in- 
tention to  push  the  work  from  Xenia  to  Spring- 
field as  rapidly  as  possible. 

Powell  Crossley.  president  of  the  Cmcinnati  and 
Cleveland  Railroad  company,  has  made  a  second 
application  to  the  board  of  legislation  of  Cincin- 
nati for  a  franchise.     This  time  he  makes  it  specific 


that  his  road  is  to  be  operated  by  electricity.     The 
first  one  provided   for  either  steam  or  electricity. 

The  Toledo  and  Bryan  Air  Line  Railway  company 
has  been  incorporated,  and  the  capital  stock  is  placed 
at  $1,250,000.  The  purpose  of  the  company  is  to 
build  a  line  from  Toledo  directly  to  Bryan,  a  dis- 
tance of  something  over  50  miles.  Joseph  L.  Yost, 
F.  V.  Collins,  Milton  Taylor  and  other  prominent 
Toledo  business  men  are  the  incorporators.  Mr. 
Yost  has  secured  a  good  part  of  the  right-of-way 
already. 

The  deal  by  which  George  B.  Kerper  of  Cincin- 
nati secured  the  Toledo,  Bowling  Green  and  Fre- 
mont electric  line  has  been  closed,  and  it  is  said 
the  cash,  $140  a  share  for  1,600  shares,  has  been  paid 
over.  This  line  will  be  connected  up  with  the  Find- 
lay  street  railway,  which  will  require  the  building 
of  about  13  miles  of  new  road.  The  new  company 
that  secures  both  these  roads  is  the  Toledo,  Bowling 
Green  and  Southern. 

Henry  A.  Everett  has  returned  to  Cleveland  from 
his  California  trip.  It  is  said  that  all  the  big  deals 
engineered  by  his  associate,  E.  W.  Moore,  will  at 
once  be  ratified  after  he  has  taken  a  look  over  the 
situation,  and  that  all  gaps  between  the  portions  of 
the  road  proposed  from  Cleveland  to  Detroit  and 
Cleveland  to  Pittsburg,  by  way  of  Youngstown  and 
Warren,  will  be  closed  as  fast  as  they  can  be 
reached.  These  matters  have  been  gone  over  thor- 
oughly in  the  Western  Electrician. 

The  Cincinnati  Gas  Light  and  Coke  company  filed 
notice  with  the  secretary  of  state  a  few  days  ago 
of  a  change  of  name  to  the  Cincinnati  Gas  and  Elec- 
tric company  and  of  an  increase  of  capital  stock 
from  $9,280,000  to  $28,280,000.  This  action  was  taken 
in  anticipation  of  the  taking  over  of  all  the  light- 
ing interests  of  Cincinnati,  Newport  and  Covington. 
The  fee  to  the  office  of  the  secretary  of  state  in 
this  transaction  was  $18,000.  The  officers  of  the 
company  are  now  as  follows :  President.  General 
Andrew  Hickenlooper ;  vice-president,  Norman  G. 
Kenan ;  vice-president  in  charge  of  the  electrical  de- 
partment, C.  W.  Wetmore ;  secretary  and  assistant 
treasurer,  H.  W.  Sage ;  treasurer  and  assistant  sec- 
retary, Charles  I.  Foust. 

It  is  said  that  the  offer  made  by  the  Everett- 
Moore  syndicate  for  the  property  of  the  Toledo 
Traction  company  is  between  $9,000,000  and  $10,- 
000,000. 

It  is  reported  that  George  Metzger,  representing 
a  syndicate  in  which  Guy  G.  Major  is  interested,  has 
purchased  the  Toledo  and  Maumee  Valley  electric- 
railway  property  which  was  owned  principally  by  A. 
K.  Detwiler.  The  price  is  stated  to  be  $480,000,  or 
$29,000  per  mile.  The  Maumee  Valley  was  the  first 
interurban  road  built  at  Toledo,  and  it  was  not  made 
as  heavy  as  others  have  been.  For  this  reason  it 
is  said  that  it  will  be  largely  rebuilt  by  the  new 
owners.  There  is  a  report  extant  that  George  B. 
Kerper  of  Cincinnati  also  had  his  eye  on  this  prop- 
erty. 

The  Detroit  United  Railway  company  has  pur- 
chased the  Detroit  and  Northwestern  Suburban 
trolley  line,  the  price  being  $800,000.  The  owners 
receive  an  issue  of  4^;  per  cent,  bonds  for  the  prop- 
erty. This  is  another  step  in  uniting  the  roads 
about  Detroit,  which  is  in  the  hands  of  the  Everett- 
Moore   syndicate. 

The  organization  of  the  Tiffin  and  Southwestern 
Electric  Railway  company  of  Kenton  has  been  com- 
pleted by  the  election  of  the  following-named  officers: . 
President,  Henry  Price ;  first  vice-president,  Robert 
Carey;  second  vice-president,  W.  S.  Rogers;  treas- 
urer, J.  B.  Seymour;  secretary,  Thomas  Espy.  It 
is  the  intention  to  increase  the  capital  stock  from 
$50,000  to  $2,000,000. 

The  city  of  Zanesville  has  granted  a  franchise  to 
George  K.  Browning  to  build  a  line  of  road  from 
Zanesville  to  Hebron,  to  connect  with  the  Columbus. 
Buckeye  Lake  and  Newark  road.  A  franchise  was 
also  granted  the  Newark,  Zanesville  and  Coshocton 
Traction  company  to  build  a  line  through  the  county, 
connecting  the  towns  named  and  several  other 
smaller    places. 

A.  E.  Appleyard  of  the  Dayton.  Springfield  and 
Urbana  Electric  Railway  company  has  closed  a  deal 
by  which  he  becomes  owner  of  the  Dayton,  Lebanon 
and  Cincinnati  Traction  property.  It  is  now  op- 
erated between  Lebanon  and  Lebanon  Junction,  but 
will  be  connected  with  the  other  road  near  Harshman. 
Several  extensions  will  also  be  built,  and  the  ulti- 
mate intention  is  to  build  it  on  to  Cincinnati  as  a 
part  of  the  larger  system. 

Plans  are  being  made  to  make  the  Little  Miami 
Traction  company  a  third-rail  system.  Will  Christy 
of  Akron  says  that  it  will  differ  radically  from  any 
other  now  in  use  and  will  also  be  used  on  the 
Aurora.  Wheaton  and  Chicago  line,  which  is  now 
owned  by  Akron  and  Cleveland  men. 

The  Detroit  and  Toledo  Short  Line  company  has 
been  incorporated  in  Michigan,  to  build  a  road  from 
Detroit  to  Monroe,  Mich,  It  is  said  that  the  new 
company  has  arranged  to  purchase  the  Toledo  and 
Monroe  line,  which  will  give  them  a  through  line. 
A.  E.  F.  White.  Clarence  A.  Black.  J.  M.  Mulkey 
and  M.  E.  Farr  of  Detroit  are  among  the  incor- 
porators.    Mr.    Mulkey   will    be   general   manager. 

The  council  of  Marysville  has  granted  a  25  years' 
franchise  to  the  Union  Electric  Railway  company, 
which  is  being  financed  by  Pittsburg  parties,  and  of 
which  Thomas  N.  Kerr  of  Columbus  is  the  man- 
ager. 

The  two  lines  of  road,  one  running  from  New 
Philadelphia  to  Canal  Dover  and  the  other  from 
Uhrichsville   to   New    Philadelphia,   have   been   con- 
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solidated  and  it  will  hereafter  not  be  necessary  to 
change  cars  in  making  the  trip  from  Uhrichsville 
to  Canal  Dover.  It  is  possible  that  the  Akron- 
Canton  Electric  Railway  company  may  use  these 
tracks  for  its  southern  extension. 

The  People's  Heat  and  Light  company  of  Kenton 
(capital  stock,  $100,000)  has  been  incorporated  by 
George  A.  Carter,  L.  A.  Ansley,  George  Crane  and 
others.  A  hot-water-heating  plant  and  an  electric- 
light  plant  will  be  built. 

The  United  States  Electric  and  Manufacturing 
company,  Cleveland,  has  been  incorporated,  with  a 
capital  stock  of  $10,000.  O.  M.  C. 
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duct  of  contending  factions  and  there  seems  likely 
to  be  a  fierce  and  protracted  litigation  over  its  owner- 
ship the  court  is  justified  in  taking  the  property 
away  from  both  parties  until  the  dispute  is  settled. 

F. 


Information  from  Indiana. 

Indianapolis,  May  13. — Each  of  the  two  electric- 
railway  companies  seeking  to  build  a  line  from  this 
city  to  Alartinsville,  practically  over  the  same  route, 
applied  to  the  Circuit  Courts  of  Marion  and  Morgan 
counties  last  week  for  condemnation  proceedings  to 
appraise  and  condemn  the  right-of-way.  Previous  to 
this  move  a  conference  was  held  by  the  officials  of 
the  two  companies,  with  a  view  of  selling  or  buying 
out,  one  to  the  otlier,  or  consolidating  their  interests, 
but  an  agreement  could  not  be  reached,  hence,  the 
haste  to  secure  the  right-of-way. 

A  company  was  organized  on  the  nth  inst.  at 
Middletown  to  construct  and  equip  an  interurban 
railroad,  connecting  that  place  with  Mechanicsburg, 
Shirley,  Wilkinson,  Willow  Branch,  Greenfield,  Cross- 
roads and  Muncie.  The  company  is  to  be  known  as 
the  Muncie,  Middletown  and  Greenfield  Traction 
company.  The  capital  stock  was  placed  at  $25,000, 
with  a  provision  to  increase  the  amount.  The  pro- 
posed road,  when  built,  will  form  a  link  that  will 
complete  a  direct  line  from  Fort  Wayne  to  Indianap- 
olis. William  McCampbell  is  temporary  manager  of 
the   undertaking. 

A  new  electric  road  is  planned  to  connect  Fort 
Wayne  and  Goshen.  James  F.  Rothwell  of  St.  Louis, 
accompanied  bj'  James  Lynch,  an  experienced  engi- 
neer, held  a  meeting  on  the  7th  inst.,  with  local 
capitalists,  and  the  projected  road  is  the  result  of 
the  conference.  The  promoters  and  engineer  drove 
over  the  proposed  route,  on  a  tour  of  inspection,  and 
reported  the  route  feasible,  and  that  it  is  over  a 
populous  and  .wealthy  country  through  which  there 
is  no  direct  road. 

The  Western  Indiana  Railway  company  was  incor- 
porated last  week,  with  a  capital  of  $100,000.  This 
company  proposes  to  build  an  electric  line  between 
Indianapolis  and  Crawfordsville,  via  Danville  and 
Ladogo.  The  preliminary  survey  was  completed  on 
the  9th  and  the  promoters  announce  that  arrange- 
ments have  been  made  to  finance  the  road  as  to  con- 
struction and  equipment. 

Within  a  week  the  track  of  the  extension  of  the 
Greenwood  electric-railway  line  to  Franklin  will  be 
put  in  running  order.  The  franchise  requires  the 
work  to  be  completed  and  in  operation  by  June  ist. 
But  for  the  difficulty  in  getting  fishplates,  the  work 
would  have  been  completed  a  week  ago. 

Application  has  been  made  by  Frank  Keegan  and 
others  to  the  county  commissioners  of  Clay  County 
for  a  franchise  to  construct  a  traction  line  from 
Brazil  to  Caseyville,  th&  work  of  building  the  line 
to  begin  at  once.  An  Indianapolis  syndicate  is  also 
trying  to  secure  a  franchise  over  the  same  road. 
The  line  will  be  10  miles  long  and  connect  a  score 
or  more  mining  districts. 

Two  corporations  have  been  struggling  for  pos- 
session of  the  old  canal-bed  between  Huntington  and 
Roanoke.  Recently  it  was  the  property  of  A.  N. 
Dukes  of  Peru,  but  the  Fort  Wayne  and  South- 
western Traction  company  began  condemnatory  pro- 
ceedings to  secure  the  property.  On  the  same  day 
the  Wabash  Railway  company  was  granted  a  fran- 
chise, and  Mr.  Dukes  claimed  to  have  transferred 
his  interest  to  that  company.  But  the  court  ap- 
pointed appraisers  and  they  submitted  a  report  plac- 
ing the  value  at  $6,500,  and  thus  the  Fort  Wayne 
company  won.  This  settles  the  long  controversy. 
The  grading  will  begin  at  once,  and  President  Reed 
says  that  electric  cars  will  be  running  between  Fort 
Wayne  and  Huntington,  along  the  route  where  canal- 
boats  plied  40  years  ago,  by  July  1st. 

At  the  present  time  franchises  have  been  issued 
to  individuals  and  companies  permitting  the  use  of 
every  highway  leading  out  into  the  county  from  In- 
dianapolis, and  the  township  assessors  have  an- 
nounced their  purpose  of  assessing  for  taxation  all 
franchises  for  electric  roads.  These  franchises  have 
never  heretofore  been  assessed,  but  the  assessors 
are  advised  that  they  are  valuable  assets,  that  they 
are  being  sold  and  bought,  and,  therefore,  liable  to 
taxation. 

The  appointment  of  a  receiver  for  the  electric- 
light  plant  of  Marion,  Ind..  until  it  can  be  determined 
to  whom  llie  property  belongs,  was  approved  by  the 
Supreme  Court  last  week.  M.  C.  Mead  and  asso- 
ciates owned  the  plant,  and  agreed  to  sell  it  to  B.  F. 
Burke  and  others  for  the  purpose  of  reorganizing 
the  company.  They  were  to  receive  $25,000  in  cash 
and  $23,500  in  stock.  After  the  contract  was  made 
they  realized  that  this  would  give  the  controlling 
interest  in  the  new  company  to  its  new  members, 
who,  they  discovered,  would  not  let  them  buy  any 
more  stock  than  the  amount  given  to  them  for  their 
property.  The  purchasers  paid  the  money,  tendered 
the  stock,  and  then  sued  to  compel  performance. of 
the  contract,  procuring  a  receiver  to  operate  the  elec- 
tric-light plant  in  the  meantime.  The  Supreme  Court 
said  that  where  it  is  shown  that  the  property  is  in 
danger  of  loss  or  injury  from  the  neglect  or  miscon- 


Southern  Developments. 

Charlotte,  N.  C,  May  10. — Atlanta  men  have  ob- 
lamed  control  of  the  street-car  lines  of  Mobile,  Ala., 
Judge  Henry  B.  Tompkins,  Dr.  A.  W.  Calhoun  and 
others  having  closed  a  deal  giving  them  control  of 
the  principal  street  railways  of  the  Alabama  city. 

Mayor  Mims  of  Atlanta,  Ga.,  has  stated  to  the 
council  that,  in  his  opinion,  there  is  no  use  to  pro- 
ceed further  in  an  attempted  arbitration  between  the 
city  and  the  Georgia  Electric  Light  company,  rela- 
tive to  fixing  the  price  of  lights  for  Atlanta. 

The  town  of  Albany,  Ga.,  at  a  meeting  of  citizens, 
has  decided  to  call  an  election  on  the  question  of 
issuing  $25,000  bonds  to  be  used  in  installing  an 
electric  plant  adequate  to  the  city's  needs.  The  mat- 
ter _was  finally  placed  in  the  hands  of  the  council. 

The  city  of  Thomaston,  Ga.,  has  contracted  with 
the  Bibb  Manufacturing  company  to  furnish  power 
for  the  city's  system  of  electric  lights  to  be  installed. 
The  Bibb  Manufacturing  company  owns  certain 
waterpowers  on  Potato  Creek  which  it  will  develop. 

The  Atlanta  (Ga.)  Railway  and  Power  company 
has  accepted  the  franchise  offered  by  the  city,  thus 
assuring  Atlanta  competition  in  electric  lights. 
President  Ernest  Woodruff  says  that'  the  company 
will  be  supplying  power  and  lights  in  the  central 
portions  of  the  city  within  go  days.  Bonds  amount- 
ing to  $65,000    were  required  of  the  company. 

In  the  taxation  case  of  the  Western  Union  Tele- 
graph company  against  the  North  Carolina  corpora- 
tion commission,  a  compromise  having  been  effected 
some  weeks  ago,  an  order  has  been  forwarded  to 
Judge  Simonton  for  his  signature.  The  Western 
Union,  according  to  the  agreement,  submitted  to  a 
compromise  on  valuation  of  their  property  at  .$850.- 
000,  and  further  agreed  to  pay  taxes  on  this  amount 
for    the    years    1899,    1900,    1901    and    1902. 

The  Norfolk  (Va.)  Heat,  Light  and  Power  com- 
pany has  elected  George  M.  Bunting  of  Chester,  Pa., 
president.  The  new  power  house  of  the  company 
is  ncaring  completion  and  the  company  is  expected 
to  begin  its  service  at  no  distant  date.  L. 


Northwestern  Notations. 

Minneapolis,  May  11. — The  electric-light  company 
of  Great  Falls,  Mont.,  has  made  a  new  rule,  whereby 
all  customers  having  more  than  five  lights  will  be 
required  to  use  meters. 

Appleton  (Wis.)  capitalists  have  bought  the  water- 
power  at  Kilbourn  City,  Wis.,  and  propose  to  de- 
velop it  and  transmit  the  power  electrically  to 
Madison,  Wis.,  to  operate  the  street  cars.  Power 
can  also  be  furnished  for  Portage  and  Kilbourn,  and 
to  operate  an  electric  railway  in  the  Dells  region. 

The  Street  Railway  and  Light  company  of  Wi- 
nona, Minn.,  has  the  new  Une  across  the  lake 
completed  and  ready  for  operation. 

The  Sioux  City  Traction  company  of  Sioux  City, 
Iowa,  plans  to  abandon  the  Third  street  line  if 
given  permission  to  bring  the  Morningside  cars 
down  Fourth  street.  The  company  thinks  it  is 
operating  too  many  parallel  lines  for  its  own  good. 

The  Council  Bluffs  (Iowa)  Electric  Light  and 
Gas  company  is  working  hard  to  have  its  new  sys- 
tem completed  in  time  to  be  in  operation  on  May 
25th,  the  date  set  by  the  contract. 

The  Ottumwa  (Iowa)  Electric  Street  Railway 
company  seeks  a  new  franchise  for  its  street-rail- 
way and  electric-light  plants.  It  asks  for  a  25-year 
existence  for  all  of  them. 

The  council  of  Albert  Lea,  Minn.,  has  made  a 
contract  with  the  lighting  company  for  every-night- 
in-the-year  street  lighting.  The  contract  can  be 
terminated  at  the  end  of  any  year  and  the  city  can 
go  in  for  municipal  lighting. 

■The  Detroit  Light  and  Land  company  of  Detroit, 
Minn.,  has  made  a  proposition  to  the  council  to 
renew  its  contract  for  street  lighting  for  a  period 
of  10,  15  or  20  years.  The  company  offers  to  sell 
its  plant  to  the  village  at  any  time  within  one  year 
at  a  valuation  to  be  determined  by  a  committee  of 
five  residents  and  taxpayers,  two  of  which  are  to 
be  selected  by  the  company,  two  by  the  council  and 
the  remaining  one  by  the  four  so  chosen. 

John  M.  Seamann  has  announced  the  route  of 
the  projected  electric  line  from  Sheboygan,  Wis., 
to  Elkhart  Lake.  It  will  go  via  Riverside,  She- 
boygan Falls,  Parrish's  Corners,  Plymouth,  Crys- 
tal Lake,  and  thence  to  Elkhart  Lake.  From  Par- 
rish's Corners  a  spur  is  to  be  built  to  Waldo. 

Fred  E.  Sander,  the  holder  of  a  franchise  for  an 
electric  car  Jine  between  Seattle  and  Tacoma, 
Wash.,  announces  that  the  bonds  for  the  line  have 
b.een  sold  in  the  East,  and  construction  will  be 
started  within  60  days.  The  right-of-way  has  been 
secured  from  end  to  end,  and  cars  are  to  be  run- 
ning by  September  1st.  The  line  will  be  36  miles 
long. 

Arrangements  are  fast  being  completed  for  the 
construction  of  the  proposed  Coon  Creek  power 
dam  across  the  Mississippi  River,  nine  miles  above 
Minneapolis,  by  Thomas  Lowry.  The  location  will 
enable  the  power  to  be  transmitted  to  Minneapolis, 
and  also  to  Anoka.  The  dam  will  cost  about 
$1,000,000,  and  will  require  two  years  to  complete  it. 

The  Supreme  Court  of  North  Dakota  holds  that 
under  its  charter  the  city  of  Fargo  cannot  contract 
for   anything    for   more    than    one   year.     A    citizen 
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attacked  the  validity  of  the  present  contract  with 
the  Fargo  Gas  and  Electric  company,  running  for 
10  years.  His  contention  was  ruled  against  in  the 
District  Court,  but  the  Supreme  Court  reverses  the 
lower  court. 

Four  university  students  of  the  University  of 
Minnesota,  at  Minneapolis,  and  Prof.  George  D. 
Shepardson,  the  head  of  the  electrical  engineering 
department,  will  make  exhaustive  tests  of  the  elec- 
tric-lighting systems  in  use  on  railroads  running 
out  of  Minneapolis.  They  propose  to  take  tests  as 
to  the  power  available  at  all  times  from  the  begin- 
ning of  charging  the  batteries  at  the  terminal  to 
the  end  of  the  run.  These  tests  will  reveal  the 
power,  cost  of  operation,  efficiency,  etc.,  of  the 
systems.  They  will  take  the  current  and  voltage 
of  the  battery  from  the  time  it  leaves  the  charging 
yard  in  Minneapolis  till  it  leaves  the  run  at  Chi- 
cago, and  will  repeat  the  tests  on  the  return  trip. 
A  record  will  be  kept  of  the  pressure,  from  which 
may  be  figured  the  number  of  lights  in  use  on 
the  train  during  the  night.  In  the  car-axle  systems 
tests  will  be  taken  from  the  dynamo  itself  to  meas- 
ure the  volume  of  energy  delivered,  and  from  the 
storage  battery  to  show  the  volume  which  goes  into 
that.  Another  set  of  instruments  will  be  used  to 
find  the  amount  of  energy  actually  consumed  by 
the  lights. 

The  street-railway  company  of  Tacoma,  Wash., 
proposes  to  make  Spanaway  Lake  a  popular  resort 
and  will  build  a  car  line  to  that  place. 

A  new  electric-light  plant  has  just  been  installed 
for  the  hospital  for  insane  at  Mount  Pleasant,  Iowa. 
The  plant  has  a  capacity  for  3,000  lights,  and  is 
expected  to  make  a  saving  of  $300  per  month  to 
the   state. 

J.  A.  Moore,  G.  Henry  Whitcomb  and  Alver 
Robinson  have  petitioned  the  council  of  Seattle, 
Wash.,  for  a  franchise  for  an  electric  car  line. 
They  propose  to  invest  from  $300,000  to  $400,000. 

Two  cars  collided  on  the  Green  Lake  line  in 
Seattle,  Wash.,  injuring  seven  people,  but  none 
seriously.  The  company  has  a  single-track  line  and 
a  block-signal  service.  When  a  light  burns  it  in- 
dicates that  the  last  car  was  outward  bound.  But 
sometimes  the  incoming  car  fails  to  turn  off  the 
light,  and  it  is  customary  to  take  a  look  ahead 
after  waiting  a  while,  and  proceed  if  no  incoming 
car  is  in  sight.  This  was  done,  and  the  two  cars 
met  on  a  curve. 

The  annual  report  of  the  Western  Union  Tele- 
graph company  to  the  auditor  of  state  in  Iowa  shows 
an  increase  of  mileage  to  7,i8S  from  6,894,  reported 
last  year. 

A  movement  has  been  started  in  Duluth,  Minn., 
toward  securing  a  city  electrician.  The  office  was 
abolished  about  three  years  ago,  in  the  interest  of 
economy.  Recent  fires  are  charged  up  to  improper 
wiring,  and  have  had  the  effect  of  arousing  a  demand 
for  the  re-establishment  of  the  office. 

The  promoters  of  the  electric  line  from  Fort  Mad- 
ison, Iowa,  to  Nauvoo,  111.,  announce  that  the  line 
will  be  built  if  the  right-of-way  is  donated  by  the 
farmers  living  along  the  route. 

The  corporation  which  will  construct  an  electric 
railway  from  Charles  City,  Iowa,  to  Greene,  has 
been  formed,  and  will  begin  its  existence  June  Ist. 
The  capital  stock  is  $100,000.  It  is  expected  to 
have  construction  work  start  soon  after  June  1st. 

The  Edison  Electric  Light  company  has  notified 
the  city  of  Des  Moines,  Iowa,  that  pay  will  be  de- 
manded for  the  20  incandescent  lights  furnished  the 
city  fire  station.  A  bill  of  $79  for  the  last  three 
months  was  submitted  to  the  Board  of  Public  Works, 
which  promptly  cut  it  out.  The  company  threatens 
to  appeal  to  the  courts.  The  expired  franchise  speci- 
fied that  20  lights  should  be  furnished  free  to  the 
.city. 

The  Keota  (Iowa)  electric-light  plant  has  been 
sold  to  J.  H.  Vail  of  Muscatine,  Iowa. 

The  Astoria  Electric  company  has  been  formed  at 
Astoria,  Ore.,  and  has  secured  the  street-railway 
system  there.  Improvements  have  been  started  on 
the  line. 

The  construction  of  the  proposed  electric  car  line 
at  Two  Rivers,  Wis.,  is  delayed  by  the  inability  of  the 
contractors  to  secure  materials.  It  was  hoped  to 
have  the  line  operating  to  Manitowoc  by  July  1st, 
but  it  will  probably  be  September  1st  before  it  is 
ready. 

The  Tri-city  Railway  company  of  Davenport,  Iowa, 
lias  let  a  contract  to  the  Falk  company  of  Milwaukee 
to  repair  curves  and  do  other  special  work  for  the 
company. 

The  Fargo  Edison  Electric  Light  company  of 
Fargo,  N.  D.,  has  been  reorganized  and  has  elected 
a   board  of  directors  and  officers  from  local  men. 

The  entire  system  of  the  Railway  and  Light  com- 
pany at  Merrill,  Wis.,  has  been  sold  to  Attorney  T.  F. 
Frawley  of  Eau  Claire,  Wis.,  who  represents  Boston 
capitalists.  They  propose  to  establish  an  electric 
line  from  Wausau  to  Merrill  and  to  make  a  large 
number  of  improvements  to  the  waterpower. 

Loweth  &  Wolff,  engineers  of  St.  Paul,  have  been 
engaged  to  furnish  plans  and  superintend  the  con- 
struction of  the  electric-light  and  water  system  to  be 
established   for  Brookings,   S.   D. 

The  council  of  Spencer,  Iowa,  has  completed  the 
purchase  for  the  city  of  the  local  electric-light  plant 
and  took  control  of  it  May  Ist.  The  city  paid  a 
little  over  $15,000  for  the  system.  Extensions  to  the 
plant   will   be  begun   at  once. 

Oshkosh,  Wis.,  recently  opened  bids  for  street 
lighting.  The  lowest  bid  was  from  the  Fort  Wayne 
Electric   Works    of   Fort   Wayne,    Ind.      The   firm 
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proposes  to  establish  a  plant,  if  awarded  the  con- 
tract. 

It  is  announced  that  Kidder,  Peabody  &  Co.  of 
Boston  have  financed  the  proposed  interurban  electric 
line  between  Tacoma  and  Seattle,  Wash.,  and  the 
construction  contract  has  been  awarded  to  Carl  G. 
M.  Miller,  also  of  Boston.  This  is  the  so-called 
Bucey  road,  of  which  George  B.  Blanchard  is  the 
Tacoma  representative.  The  line  will  be  36  miles 
long,  and  it  is  planned  to  have  it  in  operation  by 
January  ist. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
contemplates  a  tunnel  600  feet  long  to  overcome  the 
grade   on   Queen  Anne  hill. 

The  Washington  Water  Power  company  of  Spo- 
kane, Wash.,  is  preparing  to  enlarge  its  plant  and 
to  develop  additional  waterpower  to  furnish  electric 
power  through  the  Big  Bend  country.  The  company 
plans  to  furnish  light  and  power  to  the  towns  of 
Cheney.  Sprague,  Ritzville,  Paha,  Medical  Lake, 
Reardan,  Davenport  and  Harrington.  The  compa- 
ny's waterpower  at  Spokane  is  capable  of  developing, 
at  the  lowest  stage  of  water.  30,000  horsepower. 
Another  project  is  being  fostered  by  David  Wilson  of 
Davenport,  Wash.  He  proposes  to  develop  the  power 
from  the  little  falls  of  the  Spokane  River,  35  miles 
from  Spokane.  The  falls  carry  from  6,000  to  15,000 
horsepower,   depending   on   the   stage   of   the   water. 

R. 


CONVENTIONS  AND  EXPOSITIONS. 

National  Electric  Light  association,  International  Hotel.  Ni- 
agara Falls,  N.  Y,.  May  21st  to  23d. 

Independent  Telephone  assoi-iation  of  the  United  States,  Con- 
vention Hall.  Buffalo.  N.  Y.,  June  nth  to  13th. 

Canadian  Electrical  association,  Ottawa,  Ont.,  June  igth  to 
21  St. 

Association  of  Railway  Telegraph  Superintendents,  Statler's 
Pan-American  Hotel,  Buffalo.  N  .  Y..  June  igth.  20th  and  21st. 

Northwestern  Electrical  association,  Sheboygan.  Wis.,  June 
26lh  and  zjlh. 

United  Electrical  Contractors'  association  of  New  York  State, 
Builders"  Exchange  building,  Buffalo,  N.  Y.,  July  17th. 

Pennsylvania  State  Street  Railway  association,  York,  Pa.. 
September  4th. 

Ohio  Electric  Light  association.  Put-in-Bay,  Ohio. 

International  Association  of  Municipal  Electricians,  Niagara 
Falls.  N.  Y. ,  September  2d,  3d  and  4th. 

New  York  State  Street  Railway  association,  Rochester,  N.  Y., 
September. 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
September  loth. 

Old  Time  Telegraphers'  association  and  United  States  Mili- 
tary Telegraph  Corps,  Windsor  Hotel,  Montreal,  Que.,  Septem- 
ber nth,  12th  and  13th. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  gth  to  nth. 

Sonth  Carolina  Interstate  and  West  Indian  Exposition. 
Charleston,  S.  C,  December  i,  1901,  to  June  i,  1902. 


PERSONAL. 


Barney  Mahler,  the  street-railway  man  of  Cleve- 
land, inspected  the  electric  roads  about  Sandusky, 
Ohio,  last  week. 

Ernest  Kilburn  Scott  has  taken  the  position  of 
engineer  and  manager  (United'  Kingdom,  colonies 
and  Egypt)  to  the  International  Electric  company  of 
Liege,  Belgium,  the  London  offices  being  at  Clun 
House,  Surrey  street,  Strand,  W.  C. 

Herbert  A.  Wagner,  the  well-known  electrical  and 
mechanical  engineer  of  St.  Louis,  announces  that, 
in  addition  to  his  St.  I^ouis  office,  he  has  opened 
an  office  in  the  Times  building.  New  York,  for  the 
practice  of  engineering.  Mr.  Wagner  is  making 
plans  for  extensive  additions  to  the  plants  of  the 
electric-lighting  companies  of  Boston. 

Louis  A.  Ferguson,  general  superintendent  of  the 
Chicago  Edison  company,  and  Frederick  Sargent, 
of  the  well-known  Chicago  engineering  firm  of 
Sargent  &  Lundy,  sailed  from  New  York  city  for 
Southampton  on  the  liner  St.  Louis  on  May  15th. 
Both  gentlemen  w-ere  accompanied  by  their  wives, 
and  the  party  will  spend  about  two  months  in 
England,  Mr.  Sargent's  native  country,  and  on  the 
continent,  visiting  points  of  historic  and  engineer- 
ing interest.  Mr:  Sargent-  and  Mr.  Ferguson  will 
devote  considerable  of  their  time  to  a  study  of 
central-station  practice  in  Europe. 

John  Charter,  the  gas-engine  inventor,  died  at  his 
home  in  Sterling,  III.,  on  April  30th,  aged  63  years. 
'Mr.  Charter  showed  inventive  genius  and  business 
sagacity  at  an  early  age  and  was  little  more  than  ig 
years  old  when  he  introduced  his  first  invention, 
in  1875  ilr.  Charter  was  chosen  president  of  the 
Williams  &  Orton  Manufacturing  company  of  Ster- 
ling. In  1882  he  invented  the  Charter  gas  engine, 
the  first  engine  of  its  kind  to  use  gasoline  direct.  At 
the  time  of  the  invention  of  this  engine  the  Williams 
&  Orton  Manufacturing  company  was  changed  to  the 
Charter  Gas  Engine  company,  and  gas  engines  were 
manufactured  exclusively.  Mr.  Charter  was  former 
owner  of  the  Sterling  gas  plant,  and  the  Sterling  Gas 
and  Electric  Light  company  was  organized  through 
his   efforts. 


ELECTRIC  LIGHTING. 

Chillicothe.  Mo.,  has  voted  to  issue  $25,000  in 
bonds,  to  build  a  municipal  electric-light  plant. 

The  Century  Electric  company  of  San  Francisco 
has  been  incorporated,  with  a  capital  stock  of  $50,- 
000. 

The  Rome  (N.  Y.)  Gas,  Electric  Light  and  Power 
company  has  been  incorporated,  with  a  capital  stock 
of  $400,000. 

The  Robinson  Water,  Light  and  Heat  company. 
Robinson,  111.,  has  been  incorporated,  with  a  capital 


stock  of  $70,000.     The  incorporators  are  C.  S.  Jones, 
F.    Bartmes   and   A.    H.    Bayston. 

The  Wheeling  Steel  and  Iron  company,  Benwood, 
AV.  Va.,  will  install  a  complete  electric-light  and 
power  plant. 

The  Graves  County  Water  and  Light  company  of 
Mayfield,  Ky.,  has  decided  to  erect  a  new  plant,  at 
a  cost  of  $4,000. 

The  city  of  Orlando,  Fla.,  will  grant  a  franchise 
for  an  electric-light  plant.  Bids  are  solicited.  J.  Duke 
is  the  city  clerk. 

The  Frenchtown  Electric  Light  company,  French- 
town  N.  J.,  has  been  incorporated,  with  a  capital 
stock  of  $50,000. 

The  Royal  Center  Electric  Light  company  of  Royal 
Center,  Ind.,  has  been  incorporated,  with  a  capital 
stock   of   $10,000. 

The  Iriternational  Light  and  Power  company.  El 
Paso,  Texas,  will  increase  its  capital  stock  from 
$25,000  to  $50,000. 

A  syndicate  of  Philadelphia  and  Reading  capital- 
ists will  build  an  electric-light,  power  and  steam 
plant  at  Pottsville,  Pa. 

The  Atlanta  (Ga.)  Railway  and  Power  company 
plans  to  lay  300.000  duct  feet  in  a  subway  for  a  three- 
wire  lighting  distribution  system. 

The  Seaton  Mountain  Electric  Light  and  Power 
company  has  been  incorporated  at  Idaho  Springs, 
Idaho,  with  $100,000  capital  stock. 

A  bond  issue  of  $500,000  will  soon  be  made  by 
the  Dayton  Electric  Light  company,  Dayton,  Ohio, 
to  provide  for  improvements  to  its  plant. 

Houston,  Texas,  has  passed  an  ordinance  for  a 
special  election  to  authorize  the  borrowing  of  $100,- 
000  for  the  building  of  an  electric-light  plant. 

The  Western  Illuminating,  Power  and  Heating 
company  of  Madison,  111.,  was  incorporated,  with 
$2,500  capital  stock,  by  E.  W.  Hilker  and  J.  E.  Mol- 
throp. 

The  Paris  (Texas)  Transit,  Light  and  Power 
company  has  been  incorporated,  with  $250,000  capi- 
tal stock,  by  W.  F.  Little,  R.  A.  Cornell  and  S.  B.  M. 
Long. 

The  Michigan  Central  Railway  company  will 
erect  a  power  house,  machine  shop  and  electric- 
li.ghting  plant  at  Jackson  Junction,  Mich.,  at  a  cost 
of  $300,000.  ■ 

J.  H.  Gaither  and  V.  G.  Bloede,  in  connection  with 
New  York  capitalists,  will  erect  a  large  electric-light 
plant  at  EUicott  City,  Md.,  utilizing  waterpower  for 
its  operation. 

The  Wayne  County  Electric  company,  Lyons, 
N.  Y.,  has  been  incorporated,  with  $100,000  capital 
stock.  F.  C.  Eddy  of  Syracuse  is  the  president  of 
the  company. 

The  Woodland  (Cal.)  electric  and  gas  plants  have 
been  purchased  by  J.  Martin  of  San  Francisco, 
who  will  make  extensions  and  improvements  amount- 
ing to  $20,000. 

The  Middleport  Gas  and  Electric  Light  company, 
Middleport.  N.  Y..  has  been  incorporated,  with  a 
capital  of  $30,000,  by  W.  C.  Johnson,  F.  A.  Dudley 
and  L.  S.  Sherritt. 

A  Chicago  company  has  made  an  offer  to  the  City 
Council  of  Lincoln,  111.,  to  construct  a  municipal 
electric-light  plant,  to  cost  about  $30,000.  The  propo- 
sition is  now  under  consideration. 

The  Clinton  Light  and  Water  company,  _  Clinton, 
Mo.,  has  been  incorporated,  with  an  authorized  cap- 
ital stock  of  $180,000.  J.  M.  Avery,  P.  Tyler  and 
J.  T.  Marsh  are  the  incorporators. 

The  Toluca  Electric  Light  and  Gas  company, 
Toluca,  111.,  has  been  incorporated,  with  a  capital 
stock  of  $15,000.  The  incorporators  are  Charles  H. 
Devlin,  H.  Duggan  and  D.  M.  Wood. 

The  American  Light  company  of  Philadelphia  has 
been  incorporated,  with  an  authorized  capital  stock 
of  $5,000,000.  It  will  engage  in  gas  and  electric 
lighting.  The  directors  are  J.  Emory  Bryan,  M.  C. 
Reed  and  A.  F.  Phillips. 

At  a  meeting  of  the  Village  Council  of  Coopers- 
ville,  Mich.,  a  franchise  was  granted  to  -the  Grand 
Rapids,  Grand  Haven  and  Muskegon  Railroad  com- 
pany, to  construct  a  village  lighting,  heat  and  power 
plant  at  a  cost  of  $38,000. 

The  city  of  Marshall,  Minn.,  contemplates  making 
extensive  changes  and  improvements  at  once  in  its 
waterworks  and  electric-light  plant.  An  entire  re- 
modeling of  the  plant  is  considered,  n'ecessitating 
new  machinery  throughout. 

A  bill  providing  for  a  state  electric-lighting  plant 
for  the  Capitol  building  at  Madison.  Wis.,  was  passed 
by  the  Senate.  The  bill  authorizes  the  governor  to 
contract  for  the  construction  of  such  a  plant  and 
appropriates  $35,000  for  that  purpose. 

A.  M.  Barron  has  added  the  Bloomington  Light, 
Heat  and  Power  company  of  Bloomington,  Ind.,  to 
his  other  properties.  Mr.  Barron  has  been  chosen 
president  of  the  company,  while  Fred.  L.  Harris 
has  been  made  secretarj-,  and  Frank  B.  Sherman, 
treasurer. 


ELECTRIC  RAILWAYS. 

The  Janesville  (Wis.)  City  Council  has  granted 
an  electric-railway  franchise  to  the  Janesville-Rock- 
ford  line. 

A  New  York  syndicate  is  promoting  the  building 
of  an  electric  railway  between  Augusta,  Ga.,  and 
Aiken,  S.  C,  a  distance  of  15  miles. 

The  Kalamazoo  and  Lake  Michigan  Electric  Rail- 
way company  of  Kalamazoo,  Mich.,  has  increased 
its  capital  stock  from  $60,000  to  $200,000. 

The  Wisconsin  River  Electric  Railway  company 
has  been  incorporated,  to  build  from  Tomahawk, 
Wis.,  to  Nekoosa,  Stevens  Point  and  Grand  Rapids, 
Wis. 

The  Schenectady  Street  Railway  company.  Schenec- 
tady, N.  Y.,  contemplates  the  building  of  a  trolley 
line  from  Schenectady  to  Troy,  by  way  of  the  Troy 
turnpike. 

J.  M.  Saeman  is  planning  to  build  an  interurban 
street  railway  from  Sheboygan,  Wis.,  to  Elkhart 
Lake,  bj'  way  of  Sheboygan  Falls  and  Waldo,  to 
cost  $350,000. 

The  first  intercity  electric  railway  in  Texas  was 
put  into  operation  on  May  6th,  between  the  cities 
of  Denison  and  Sherman.  The  line  is  14  miles  long 
and  is  ov.med  by  Chicago  people. 

The  Coal  City  Electric  Railway  company,  Marion, 
III.,  has  been  incorporated,  with  a  capital  stock  of 
$Too,ooo.  P.  M.  Johnston,  Frank  P.  Read  an'd  C. 
M.  Atterbury  are  the  incorporators. 

The  Wilmington  City  Railway  company  of  Wil- 
mington, Del.,  has  awarded  contract  for  the  erec- 
tion of  a  new  power  house.  The  building  will  cost 
$21,000  and  the  entire  plant  will  cost  $150,000. 

P.  J.  Haynes  and  G.  L.  Claussen  of  Chicago  have 
secured  a  right-of-way  for  the  building  of  an  electric 
railway  from  Kenosha,  Wis.,  to  the  junction  of  the 
Chicago,  Milwaukee  and  St.  Paul  railway  at  Trues- 
del. 

The  New  Orleans  and  Carrollton  Railroad  com- 
pany of  New  Orleans,  La.,  has  decided  to  increase 
its  capital  stock  to  the  extent  of  $200,000.  The 
company  will  build  several  extensions  in  the  city 
and   suburbs. 

The  Los  Angeles  and  Pasadena  Traction  com- 
pany, Los  Angeles,  Cal.,  has  been  incorporated, 
with  $750,000  capital  stock,  for  the  purpose  of 
building  an  electric  railway  bebveen  Pasadena  and 
Los    Angeles. 

Messrs.  J.  Stambaugh,  S.  L.  Jackson  and  other 
Youngstown  (Ohio)  capitalists  are  organizing  a 
company  with  $500,000  capital  stock  for  the  pur- 
pose of  building  another  electric  street  railway  in 
Youngstown. 

The  Steubenville  and  Martins  Ferry  Traction  com- 
pany has  applied  to  the  county  commissioners^  of 
Belmont  and  Jefferson  counties,  Ohio,  for  franchises 
for  a  trollev  line  to  connect  Steubenville,  Ohio,  and 
Wheeling,  W.  Va. 

A  new  company,  with  $1,000,000  capital  stock,  has 
been  formed  by  Northern  Ohio  traction  men.  It 
will  be  known  as  the  Canton.  Massillon  and  Akron 
Railway  company  and  will  build  an  electric  road  from 
Canton    to    Massillon. 

A  charter  has  been  granted  to  a  company  at  Inde- 
pendence, Kan.,  that  proposes  to  put  in  an^  electric 
railway  connecting  Independence.  Coffej'ville  and 
Cherryvale,  Montgomery  County.  This  company  will 
also  build  an  electric-light  plant  at  Independence. 

An  i8-mile  extension  is  to  be  built  to  the  electric 
street  railway  in  Seoul,  Korea,  by  the  American 
firm  of  CoUbran  &  Bostwick.  The  firm  named 
will  also  build  an  electric-light  plant  for  the  city 
of  Seoul.     The  cost  will  be  720,000  yen  ($358,560). 

The  Kansas  City,  Parkville  and  St.  Joseph  Elec- 
tric Railway  company  of  Kansas  City,  Mo.,  has 
been  incorporated  to  build  a  trolley  road  between 
Kansas  City  and  St.  Joseph.  The  firm  of  Denison. 
Prior  &  Co.  of  Boston  and  Cleveland  is  financing  the 
enterprise. 

An  electric  railway  from  Chicago  through  the 
western  part  of  Evanston  to  Gross  Point  is  being 
promoted,  and  agents  of  the  proposed  company  are 
busy  securing  the  consent  of  propertj'  owners  for 
right-of-way.  Two  east-and-west  cross  lines  are 
proposed    in  the  system   for   Evanston. 

An  electric  railroad  may  be  built  from  Dansville, 
N.  Y.,  to  Rochester,  down  the  Genesee  Valley._  It 
will  be  40  miles  in  length  and  intended  for  freight 
and  passenger  business.  The  corporation  will  be 
capitalized  at  $1,000,000,  and  will  be  known  as  the 
Rochester  and  Southern  Traction  company. 

The  commissioners  of  Tuscarawas  County.  Ohio, 
granted  C.  Kolp,  W.  H.  Hoover  and  J.  C.  Welty 
a  franchise  to  construct  and  operate  an  electric  line 
from  New  Philadelphia  to  the  northern  boundary 
of  the  county.  The  line  will  be  operated  in  connec- 
tion with  the  Canton-Akron  Electric  Railway  com- 
pany's line. 

According  to  statistics  compiled  by  the  royal  bu- 
reau of  electric  railways,  the  traflRc  on  the  electric 
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roads  of  Saxony  shows  a  decided  increase  over  that 
of  last  year.  The  roads  in  1899  showed  a  total 
length  of  137.54  miles  and  carried  1 13.59-2.390  passen- 
gers, while  in  1900  a  length  of  166.59  m'les  and  147,- 
645.690  passengers  carried  were  shown. 

In  the  troUey-coniact-spring  case  of  the  General 
Electric  company  against  the  Star  Brass  Works, 
involving  Anderson  patent  No.  412,155,  Judge 
Wanty,  of  the  United  States  Circuit  Court,  Western 
District  of  Michigan,  Southern  Division,  has  filed 
an  opinion,  enjoining  the  defendants  from  further 
infringement  of  the  patent  in  suit. 

.An  opinion  has  been  handed  down  by  Judge 
Thomas  of  the  United  States  Circuit  Court.  East- 
ern District  of  New  York,  in  the  series-parallel- 
controller  case  of  the  General  Electric  company 
against  the  Nassau  Electric  Railroad  company  and 
the  Lorain  Steel  company.  The  suit  involves  cer- 
tain claims  of  the  Condict  patent  No.  393,323.  The 
court  reviews  the  arguments  and  asks  for  further 
counsel  respecting  certain  groups  of  claims  of  the 
patent. 


PUBLICATIONS. 


Dixon's  perfected  graphite  brushes  for  motors  and 
dynamos  are  listed  in  different  sizes  and  types  in  a 
pamphlet  issued  by  the  Joseph  Dixon  Crucible  com- 
pany of  Jersey  City.  N.  J. 

The  Rochester  Electric  Motor  company  of  Roch- 
ester, N.  Y.,  by  means  of  an  attractive  folder,  in- 
troduces the  reader  to  a  few  Rochester  people  with 
whom  it  docs  business.  An  illustration  shows  a 
view  in  a  corner  of  the  company's  factory. 

The  Wagner  Electric  Manufacturing  company  is 
announcing  to  the  trade,  by  means  of  attractive 
folders,  the  conclusion  of  negotiations  by  which  the 
selling  organizations  of  that  company  and  the  Bullock 
Electric  Manufacturing  company  of  Cincinnati  have 
been  amalgamated. 

The  Akron  Electrical  Manufacturing  company  of 
Akron,  Ohio,  has  issued  a  tastefully  arranged  and 
comprehensive  80-page  catalogue,  giving  illustrated 
descriptions  of  its  different  styles  of  motors  and 
generators.  Separate  bulletins  issued  by  the  same 
company  are  devoted  to  direct-current  motors  and 
generators  and  contain  tables  of  dimensions,  dia- 
grams of  connections,  etc. 

Columbus  storage  batteries  are  described  and 
listed  in  a  booklet  issued  by  the  Columbus  Battery 
and  Specialty  company  of  Columbus.  Ohio.  These 
batteries  are  claimed  to  have  a  high  efficiency,  low 
internal  resistance  and  other  advantageous  features. 
Cells  for  many  different  uses  are  described  and 
charging-circuit  diagrams  are  given.  Interesting  in- 
formation on  estimating  the  size  of  cells  and  the 
care  of  storage  batteries  is  also  contained  in  the 
booklet. 

"A  Step  Forward"  is  the  title  under  which  the 
Bullock  Electric  Manufacturing  company  of  Cincin- 
nati and  the  Wagner  Electric  Manufacturing  com- 
pany of  St.  Louis  are  presenting  to  the  trade  a  brief 
account  of  the  recent  consolidation  of  their  sales 
departments.  By  this  selling  arrangement  the 
Bullock  company  will  handle  all  the  territory  east  of 
the  eighty-fifth  meridian,  and  the  territory  west  of 
that  line  will  be  handled  by  the  Wagner  company. 
The  selling  department  will  be  under  the  manage- 
ment of  E.  H.  Abadie.  formerly  sales  manager  of  the 
Wagner   company. 


TELEGRAPH. 


The  Western  LTnion  Telegraph  company  lost  100.- 
000  telegraph  poles  by  fire  at  Delray,  Mich.,  on  May 
12th.     The  poles  were  valued  at  $600,000. 

The  laying  of  the  first  of  a  series  of  projected 
cables,  to  be  laid  by  the  French  government  in  the 
Atlantic  and  Indian  oceans  and  Mediterranean  Sea, 
was  successfully  completed  between  Marseilles  and 
Tangier  on  May  3d.  The  most  important  of  the 
cables  soon  to  be  laid  are  a  line  from  Dakar  in  Sene- 
gal to  Rochefort  on  the  French  coast,  2,224  miles: 
several  lines  to  the  far  East,  aggregating  2,865  miles, 
and  other  lines  in  the  eastern  Mediterranean,  a  total 
of  2,173  miles.  The  entire  project  will  cost  150.- 
000.000  francs   ($30,ooo,ooo"). 

Judge  Kohlsaat  of  Chicago,  in  the  United  States 
Circuit  Court,  granted  an  injunction  on  May  8th 
in  the  case  of  the  Western  Union  Telegraph  com- 
pany against  the  National  Telegraph  News  company 
and  others,  restraining  the  latter  from  publishing, 
selling  or  transmitting,  through  their  tickers  or  other- 
wise, news,  quotations  or  other  information  which 
may  hereafter  be  collected,  formulated  and  trans- 
mitted by  the  Western  Union  Telegraph  company 
through  its  tickers.  The  prohibition  holds  good 
until  the  lapse  of  fully  60  minutes  from  the  time 
such  news  items  are  first  printed  and  appear  upon 
the  ticker  tape.  Judge  Kohlsaat  held  that  the 
Western  Union  Telegraph  company  has  a  ri.ght  of 
property  in  the  news  and  information  coilecte-l 
by  it. 


ganization  of  a  company  with  $300,000  capital  stock. 
Mr.  H.  II.  Fay  is  prominent  among  those  discussing 
the  project,  and  it  is  said  that  an  option  on  800 
acres  of  land  near  Brightwood  has  been  secured. 

The  Great  Falls  Power  company  has  been  incor- 
porated, with  a  capital  stock  of  $20,000,  for  the  pur- 
pose of  supplying  electricity  to  Nashville,  Tenn.,  for 
light  and  power  purposes.  The  incorporators  are 
T.  G.  Kittrell  and  G.  Jungermann. 


the  university,  and  F.  H.  Starkweather,  a  mechan- 
ical engineer  of  Boston,  have  been  secured. 


MISCELLANEOUS. 


SPACE    TELEGRAPHY. 

United  States  Consul  Grout  of  Malta  notes  that 
recent  experiments  in  wireless  telegraphy  off  the 
coast  there  have  resulted  in  the  successful  trans- 
mission of  a  message  134  miles.  While  experiment- 
ing on  a  ship  in  the  open  sea,  he  adds,  the  op- 
erators were  surprised  to  receive  a  message  in 
Italian,  asking  as  to  the  position  of  the  ship.  It 
afterward  turned  out  that  the  message  came  from 
an  Italian  war  vessel  at  Syracuse. 

A  practical  demonstration  of  the  use  of  wireless 
telegraphy  was  recently  given  off  the  coast  of 
Belgium.  A  channel  mail  steamer,  which  is 
equipped  with  an  apparatus  for  wireless  telegraphy, 
received  a  message  from  the  French  lightship 
which  is  anchored  about  25  miles  from  Dunkirk, 
stating  that  the  latter  would  be  unable  to  show  a 
light  unless  help  arrived  from  shore.  The  captain 
of  the  mail  steamer  at  once  sent  a  wireless  message 
to  La  Panne,  on  the  Belgian  coast,  from  which 
point  it  was  forwarded  to  Dunkirk  by  the  regular 
telegraph  line.  A  boat  was  dispatched'  to  the  light- 
ship and  the  necessary  repairs  were  made. 


ELECTRICAL  SECURITIES. 

The  Whitney-Ryan  syndicate,  in  furthering  the  in- 
terests of  the  Electric  Storage  Battery  company  of 
Philadelphia,  has  during  the  last  year  purchased 
many  of  the  large  lead  mines  in  Missouri,  and  now 
the  syndicate  is  said  to  be  arranging  a  combination 
of  all  the  lead  properties  in  the  state.  To  further 
this  combination  the  capital  stock  of  the  Union  Lead 
and  Oil  company,  which  was  recently  incorporated 
in  New  Jersey  at  $15,000,000,  is  to  be  increased  to 
$50,000,000. 

The  Electric  Vehicle  company  of  New  York  city 
has  completed  arrangements  for  the  issuance  of  $1,- 
675.000  in  six  per  cent,  gold  bonds  of  $1,000  each, 
giving  a  trust  deed  to  the  Morton  Trust  company  of 
New  York  to  its  grounds  and  plant  in  Cicero,  111. 
The  deed  was  given  by  Henry  M.  Byllesby,  vice- 
president,  and  T.  W.  Goodrldge,  secretary,  of  the 
company.  The  bonds  will  run  to  May  I,  1904.  The 
land  is  641  by  i,8S6  feet  in  dimensions,  and  the 
business  formerly  was  conducted  by  the  Siemens  & 
Halske  Electric  Company  of  America. 


PO'WER  TRANSMISSION. 

One  feature  of  an  "industrial  city"  planned  as  a 
suburb  to  Indianapolis  is  a  central  plant  to  furnish 
power,  light,  heat  and  water  to  factories  and  resi- 
dences.   The  gentlemen  interested  contemplate  the  or- 


SOCIETIES  AND  SCHOOLS. 

Preliminary  plans  for  a  group  of  buildings  for  the 
proposed  Carnegie  Technical  School  at  Pittsburg,  to 
cost  $1,000,000  or  more,  have  been  prepared.  They 
provide  for  six  large  buildings  of  brick,  two  and 
th.ree  stories  high.  Thev  wnll  be  grouped  about  a 
central   courtyard  or  hollow   square. 

The  annual  catalogue  of  the  Massachusetts.  Insti- 
tute of  Technologj'  of  Boston  for  the  year  1900-1901 
has  recently  been  issued.  It  is  a  bqok  of  390  pages 
and,  as  usual,  contains,  besides  general  information, 
lists  of  officers,  students  and  graduates,  courses  of 
instruction,  requirements  for  admission  and  gradua- 
tion, subjects  and  methods  of  instruction,  etc.  Ac- 
companying the  catalogue  is  the  annual  report  of 
President  Pritchett  and  the  treasurer  of  the  Insti- 
tute. 

The  Universalist  Club  of  New  York  city  recently 
gave  a  banquet  at  the  Hotel  St.  Denis.  Among  the 
-nddresses  was  one  by  a  principal  of  the  International 
Correspondence  Schools.  Scranton,  Pa.  The  extensive 
interest  felt  by  intelligent  men  generally,  by  students 
of  economics  and  by  educators  in  this  remarkable  ed- 
ucational institution  was  evidenced  by  the  close  atten- 
tion of  members  of  the  club  to  an  address  lasting  an 
hour.  The  speaker  described  the  text-books  used 
bv  the  schools,  the  method  of  teaching  by  mail,  and 
answered  numerous  questions  regarding  the  schools. 

The  Franklin  Institute  of  Philadelphia,  on  behalf 
of  the  National  Export  Exnosition.  has  awarded  to 
the  International  Correspondence  Schools  of  Scranton, 
Pa,,  a  diploma  and  silver  medal  for  its  exhibits  at 
the  recent  exposition.  The  specific  reason  given  in 
the  diploma  states  that  the  diploma  and  medal  were 
awarded  for  a  "unique,  thorough  and  comprehensive 
svstem  of  technical  education  bv  correspondence." 
John  P.  Birkcnbine.  president  of  the  Franklin  In- 
stitute, made  a  personal  visit  to  the  schools,  and 
with  other  officers  made  investigations  which  led 
the  Institute  to  make  the  award, 

A  school  of  electrical  and  mechanical  engineering 
is  to  be  established  at  Northwestern  University. 
Evanston.  111.,  at  the  beginning  of  the  college  year 
in  September.  According  to  the  plans  the  work 
in  the  school  \vill  be  equal  to  that  of  the  courses 
during  the  first  two  years  at  the  Massachusetts 
Institute  of  Technology  in  Boston.  The  work  in 
this  department  will  be  commenced  under  the  di- 
rection of  Professor  Crew,  the  head  of  the  physics 
department  at  the  institution.  .Already  the  service.^ 
of  Dr.  Baskin,  at  present  doing  fellowship  work  at 


The   General   Electric   company  has   given  $15,000  ' 
to  the   city   of   Schenectady,    N.    Y.,    with   which   to 
purchase   a   site   for  the  $50,000   library   donated   by 
Mr.  .Andrew  Carnegie  to  that  city. 

Alderman  Di.xon  of  the  Chicago  City  Council  se- 
cured the  passage  of  an  ordinance  on  Monday  even- 
ing. May  13th,  which  will  compel  the  owners  of  busi- 
ness buildings  to  equip  their  gas-pipes  and  electric 
wires  with  a  cut-off,  located  In  such  manner  that 
In  case  of  fire  the  firemen  can  shut  off  the  supply 
from  the  outside. 

Judge  E.  Plenty  Lacombe  of  the  United  Stales 
Circuit  Court  for  the  Southern  District  of  New 
York,  has  issued  an  order  in  the  ease  of  the  Gen- 
eral Electric  company  against  the  Lorain  Steel 
company,  enjoining  the  defendant  from  infringe- 
ment of  the  second  claim  of  letters  patent  No. 
394,999.  issued  to  E.  W.  Rice  for  a  brush-holder 
attachment. 

Some  changes  have  been  made  recently  in  the  me- 
chanical and  electrical  plant  of  the  Schiller  building 
liy  Charles  G.  Armstrong,  consulting  engineer.  The 
old  plant,  consisting  of  a  small  dynamo  connected 
to'  a  jack-shaft,  which  In  turn  was  driven  by  a  Cor- 
liss engine,  was  replaced  by  Erie  City,  four- 
valve  engines,  direct-connected  to  150-kIlowatt  West- 
ern Electric  generators.  An  expensive  steam  pump 
was  replaced  by  an  electrically  driven  pump,  and  an 
ejector  sewer  system  was  taken  out  and  electrically 
drh'en  bilge  pumps  installed.  Mr.  Armstrong  has 
also  been  superintending  some  alterations  and  addi- 
tions in  the  plant  of  the  Union  Restaurant,  Chicago. 


TRADE  NEWS. 

The  Electilc  Motor  and  Generator  Ventilating 
company  has  been  incorporated  at  Wilmington,  Del, 
with  a  capital  stock  of  $100,000. 

The  Weston  Electrical  Instrument  company  has 
changed  Its  Newark  address  from  214  William  street, 
Newark,  N.  J.,  to  Waverly  Park,  Essex  County,  N.  J. 

The  Manhattan  Electrical  Supply  company  of  New 
York  and  Chicago  is  pleased  to  advise  its  customers 
that  its  new  catalogue  has  been  received  from  the 
printers  and  that  copies  are  being  mailed  dally  from 
the    New   York  office. 

The  Spies  Electric  company  of  Chicago  announces 
that  It  is  ready  to  supply  the  market  with  bug-proof 
bells.  The  company  is  distributing  its  price-lists,  and 
will  be  pleased  to  enter  into  correspondence  with 
and  furnish  Information  to  anyone  Interested  in  bells. 

The  Allis-Chalmers  company  was  Incorporated  at 
Trenton,  N.  J.,  on  May  7th,  with  an  authorized 
capital  stock  of  $50,000,000,  of  which  $25,000,000  is 
to  be  preferred,  bearing  a  seven  per  cent,  cumulative 
dividend.  John  F.  Charlton,  Henry  S.  Wardner  and 
Stuart  Lyman  were  the  Incorporators. 

The  International  Specialty  company  has  opened 
an  office  In  Chicago,  at  1005  Monadnock  block.  The 
company  is  preparing  to  accept  orders  for  making 
any  kind  of  wood  work,  metal  work  or  specialties. 
It  has  a  large  and  well-equipped  factory  for  turning 
out  electrical  and  mechanical  specialties  and  supplies. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator, 
has  recently  closed  a  contract  with  the  Minneapolis 
General  Electric  company  for  the  enlargement  of  its 
present  storage  battery,  which  was  installed  In  Oc- 
tober, i8gg,  and  the  removal  of  the  same  to  a  new 
location.  The  original  installation  consisted  of  140 
elements  of  type  H-31  in  H-3g  lead-lined  tanks,  and 
had  a  capacity,  at  the  normal  rate  of  discharge,  of 
4.000  ampere-hours.  By  burning  eight  additional 
plates  to  the  bus-bars  of  each  element,  this  capacity 
is  now  brought  to  a  normal  discharge  rate  of  5,000 
ampere-hours. 

William  M.  Porter,  formerly  sales  agent  of  the 
Lea  Electric  Manufacturing  company  of  Elwood. 
Ind..  manufacturer  of  direct  and  alternating-current 
arc  lamps,  has  been  made  manager  of  the  company, 
and  the  concern  Is  making  an  energetic  bid  for  trade. 
Its  business  is  rapidly  growing,  and  it  has  decided  to 
change  its  location  to  a  larger  city.  Since  the  reor- 
ganization of  the  company  William  H.  Northall,  the 
electrical  and  rnechanical  engineer  of  the  company, 
has  designed  a  lamp  with  a  swinging  cover  and  also 
an  arc  headlight  and  a  miniature  lamp.  These  lamps 
were  shown  at  the  Kansas  City  street-railway  con- 
vention last  fall,  but  have  since  been  materially  im- 
proved. The  surprising  achievement  was  the  design- 
ing of  a  standard  and  miniature  alternating-current 
lamp  that  could  be  used  on  either  60  or  120  cycles, 
and  the  placin/j  of  the  necessary  mechanism  in  the 
limited  space  of  the  swinging  cover,  and  thus  use 
this  cover  in  all  of  the  company's  lamps.  The  com- 
pany has  an  exhibit  on  the  main  aisle  of  the  Elec- 
tricity building  at  the  Pan-American  Exposition 
where  some  unique  samples  of  Its  lamps  will  be 
shown. 

The  De  LaA^al  Steam  Turbine  company  was  in- 
corporated In  Trenton.  N.  J.,  on  May  8th,  with  a 
capital  stock  of  $1,000,000,  to  manufacture  steam  tur- 
bines, dynamos  and  other  electrical  apparatus.  The 
company   has    exclusive   control    of    the    De    Laval 
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patent  for  steam  turbines  and  is  now  building  a  large 
plant  in  Trenton. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield,  Mass.,  has  established  a  branch  sales  office 
at  26  South  Fifteenth  street,  Philadelphia.  James 
E.  Cutler,  late  of  the  New  York  office,  has  been 
appointed   district  manager. 

John  E.  Blake  &  Co.  of  New  York  city  have  re- 
cently purchased  the  factory  owned  by  H.  A.  Ped- 
dycord  and  located  at  Rural  Hall,  N.  C,  and  have 
placed  their  orders  for  the  necessary  machinery  for 
the  manufacture  of  bobbins,  reels,  etc.  The  firm 
will  later  add  the  manufacture  of  furniture  of  fine 
grade  for  the  northern  market. 

The  Bui  lock- Wagner  sales  organization  has  es- 
tablished a  district  office  at  1624  Marquette  building, 
Chicago.  It  will  be  in  charge  of  George  B.  Foster, 
who  has  for  about  two  years  served  the  Wagner 
company  as  Chicago  sales  agent.  He  will  have  the 
able  assistance  of  E.  W.  Goldschmtdt,  formerly  of 
the  Western  Electric  company,  in  covering  this  im- 
portant field. 

The  firm  of  Ziegler  &:  Dull,  heretofore  doing  busi- 
ness in  Chicago  under  the  name  of  the  Reynolds 
Electric  company,  has  been  dissolved,  E.  R.  Dull 
having  sold  all  his  interest  and  good  will  in  the 
firm  to  C.  F.  Ziegler.  The  Reynolds  Electric  com- 
pany has  been  incorporated  under  the  laws  of  the 
state  of  Illinois,  and  will  continue  the  manufacture 
of  the  Re^molds  flasher  and  other  electrical  appli- 
ances. 

The  increasing  demand  for  Alberene  stone  for 
use  in  electrical  lines,  especially  in  high-tension 
work,  has  led  to  several  interesting  experiments  by 
Professor  George  F.  Sever  of  Columbia  University, 
in  order  that  the  Alberene  Stone  company  might 
present  to  the  trade  a  careful  analysis  of  the  stone 
and  prove  its  superiority  over  slate  or  marble. 
These  experiments,  conducted  in  February  of  this 
year,  brought  out  some  valuable  results  which  are 
embodied  in  a  detailed  report  by  Professor  Sever, 
the  essential  points  being  the  density  of  the  material, 
positive  non-absorption,  the  ease  with  which  it  can 
be  milled  and  drilled,  and.  lastly,  the  absence  of 
cracks  or  fracture  under  the  arc.  These  features 
are  fulh-  explained  in  the  report  by  Professor  Sever, 


a  copy  of  which  will  be  mailed  to  anyone  addressing 
the  Alberene  Stone  company,  393  Pearl  street,  New 
York  city.  __^_^_^^^^^__ 

BUSINESS. 

The  Batesville  Insulator  Fin  and  Bracket  Works 
of  Batesville,  Miss.,  state  that  they  will  begin  manu- 
facturing all  styles  of  pins  and  brackets  within  a 
few  days. 

The  Pittsburg  Reduction  company,  Pittsburg,  Pa., 
has  ordered  from  F.  R.  Dravo  &  Co.,  Pittsburg  rep- 
resentatives of  the  Ball  Engine  company,  Erie,  Pa., 
a  350-horsepower  engine,  arranged  for  direct-con- 
nection to  a  generator. 

These  are  busy  days  for  the  shipping  force  of  the 
Electric  Appliance  company,  Chicago.  While  the 
demand  seems  to  be  for  everything  in  the  line  of 
electrical  goods,  the  Adams-Bagnall  arc  lamps  are 
leading  the  company's  other  specialties  in  percentage 
of  sales. 

The  W.  C.  Vosburgh  Manufacturing  company, 
269-281  State  street,  Brooklyn,  N.  Y.,  is  a  designer 
and  manufacturer  of  electric  and  gas  fixtures.  It 
manufactures  from  original  designs  and  reproduces 
any  styles  after  old  models.  The  company  is  now 
installing  the  fixtures  in  the  iS-story  Atlantic  build- 
ing, New  York  city. 

The  Western  Electric  company,  Chicago,  I?  receiv- 
ing an  exceedingly  heavy  demand  for  fan  motors  this 
season.  It  is  claimed  the  company's  total  sales  thus 
far  for  igoi  have  by  far  exceeded  those  of  any  pre- 
vious year.  The  demand  from  foreign  trade  is  es- 
pecially heavy,  unusually  large  orders  coming  from 
India,  and,  in  fact,  throughout  the  British  posses- 
sions. 

W.  N.  Matthews  &  Bros,  of  St.  Louis  say  that  their 
orders  for  the  Stombaugh  guy  anchor,  for  which 
the}'-  are  exclusive  distributing  agents,  have  been  so 
far  in  excess  of  their  expectations  that  they  have  run 
from  a  week  to  10  days  behind.  Last  week  they  had 
orders  from  New  Y'ork  and  San  Francisco,  Minne- 
sota and  P'lorida,  in  addition  to  many  of  the  other 
slates  in  the  Union.  Some  of  the  purposes  for  which 
these  anchors  are  used,  other  than  for  securing 
electric  poles,  are  for  guj'ing  smokestacks,  derricks, 
fences,  tents  and  dredges.     Considering  its  great  util- 


ity and  small  cost,  this  anchor  is  said  to  be  one  of 
the  best  inventions  that  has  been  given  to  the  public 
in  years. 

J.  H.  Bunnell  &  Co.  of  20  Park  place,  New  York 
city,  announce  that  the  annoying  delays  in  filling 
orders  caused  by  the  recent  fire  in  its  Canal  street 
works  are  about  over.  They  have  equipped  a  new 
factory,  in  a  modern  factory  building,  located  at  Nos. 
5  to  15  Sullivan  street.  The  firm  has  very  largely  in- 
creased space  and  facilities,  and  has  put  in  the 
most  approved  machinery.  These  advantages,  to- 
gether with  the  employment  of  skilled  mechanics, 
will  enable  them  to  execute  orders  expeditiously  for 
their  standard  high-grade  telegraph  instruments  and 
other  electrical  apparatus. 

The  Central  Electric  company  of  Chicago  reports 
receiving  some  nice  orders  for  electric  fixtures 
(chandeliers,  brackets  and  portables).  This  com- 
pany can  furnish  anything  desired  in  this  line  of 
material  at  attractive  prices  and  is  in  a  position  to 
make  prompt  shipments.  Before  making  shipments 
the  Central  company  is  ver>-  careful  to  see  that  the 
goods  are  exactly  as  the  customer  ordered,  a  pre- 
caution which  will  be  readily  appreciated  by  pur- 
chasers of  electric  fixtures.  The  company  is  dis- 
tributing to  the  trade  a  price-list  of  I.  X.  L.  weather- 
proof wire,  double  galvanized  telephone  wire,  an- 
nunciator, office  and  magnet  wires  and  lamp  cord. 
It  is  also  calling  attention  to  its  well-known  Okonite 
wires   and    National    telephone    cables. 

The  De  Dion-Bouton  Motorette  company,  Brook- 
lyn, N.  Y.,  employs  gas  engines  as  a  source  of  power 
in  its  various  departments.  A  large  twin-cylinder  gas 
engine  was  installed  when  the  factory  was  first 
equipped,  over  a  year  ago,  and  recently  a  smaller 
engine  of  25  horsepower  arrived.  This  machine  will 
be  fitted  up  at  once,  as  the  increasing  business  de- 
mands larger  manufacturing  facilities.  The  nickel- 
plating  department  has  a  little  power  plant  of  its 
own,  consisting  of  a  3V2-hor3epower,  water-jacketed 
De  Dion  motor,  such  as  drives  No.  i  type  motor- 
ettes.  The  dynamo  is. driven  at  a  speed  of  1,600 
revolutions  per  minute  by  a  3^-inch  belt.  The  mo- 
tor runs  so  steadily  that  no  equalizing  device  is 
required,  the  fluctuations  of  the  dynamo  current  be- 
ing hardly  perceptible.  The  whole  nickel-plating 
outfit  is  very  interesting,  as  it  shows  a  thoroughly 
practical  application  of  the  successful  De  Dion  motor. 
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673,376.  Electrical  Signaling  System.  Harry  R.  Ben- 
nett. San  Francisco,  Cal.  Application  filed  Au- 
gust 9,  1900. 

Alarms  are  provided  at  subscribers*  stations.  At  the 
central  station  is  a  namber  of  dissimilarly  vibrating  trans- 
mitters with  a  pole-changing  switch  at  each  transmitter 
for  cansine  rapid  successive  alternations  in  the  current 
and  also  a  number  of  vibraiin=  receivers  at  subscribers' 
stations  arranged  respectively  in  synchronism  with  the 
transmitters.  Means  are  derived  from  the  vibration  of 
any  receiver  for  sounding  the  alarm  at  that  station. 

673t3£i-  Printing-telegraph  Instrument.  Louis  M. 
Casella,  London,  England.  Application  filed  Au- 
gust 10,  1900. 

This  invention  consists  of  a  vibrating  armature  and  two 
electromagnets  in  a  transmitted  aiternaiing  current.  An 
extension  of  the  vibrating  aimature  is  connected  as  an  in- 
sulated terminalin  a  relay  circuit,  and  a  divided  contact 
is  also  connected  as  an  insulated  terminal  in  the  relay  cir- 
cuit, sitnaied  on  either  side  of  the  vibrating  extension. 
The  vibrating  contact  is  ineffective  to  close  the  relay  cir- 
cuit and  to  energize  the  printing  electromagnets  therein, 
until  the  transmitted  alternating  current  ceases,  and  the 
vibrating  extension  is  at  rest  upon  one  part  or  the  other  of 
the  divided  ccniact. 

673,386.  Flash  Lamp.  Jules  Courtier,  Paris,  France. 
Application  filed  December  8,  1899. 

A  revoluble  insulating  support  has  metal  disks  on  its 
ends  connected  to  the  terminals  of  a  suitable  electric  cir- 
cuit, and  means  are  provided  for  feeding  fusibl  e  wires  in- 
to contact  with  the  metal  disks. 

^73^39^-  Current  Regulator.  James  P.  Erie,  New 
Y"ork,  N.  Y.,  assignor  to  the  Erie  Exploration 
company.  New  York,  N.  Y.,  and  Dover,  Del. 
Application  filed  January  4,  igoi. 

The  device  described  comprises  a  movable  series  of 
segments  with  a  fiesiole-band  contact  connected  to  one 
of  the  segments.  Means  are  provided  for  bringing  the 
band  into  engagement  with  or  disengaging  it  from  the  seg- 
ments, progressively. 

673,302.  Rheostatic  Support.  James  P.  Erie,  New 
York,  N.  Y'.,  assignor  to  the  Erie  Exploration 
company.  New  York,  N.  Y".,  and  Dover,  Del. 
AppHcation  filed  September  13,  1900. 

A  body  portion  is  provided  with  interlocking  portions 
whereby  a  core  is  adapted  to  interlock  with  a  similar  core. 

673,418.  Apparatus  for  Use  in  Wireless  Telegraphy. 
John  Burr>%  Fort  Lee,  N.  J.  Application  filed 
September  2,  1899. 

This  device  involves  a  conductor,  a  namber  of  imperfect 
electrical  contacts  and  a  commutator  with  means  for  elec- 
trically connecting  the  segments  of  the  commutator  and 
the  contacts  by  pairs.  A  trailer  is  connected  with  the  wire 
or  conductor  and  roacts  with  the  commutator  and  circuit 
completing  connections  from  the  contacts.  The  circuit 
includes  a  relay  or  sounder  and  a  battery 

673,428.  Current  Regulator.  James  P.  Erie,  New 
York,  N.  Y.,  assignor  to  the  Erie  Exploration 
company,  New  York,  N.  Y.,  and  Dover,  Del. 
Application  filed   September  17,   1900. 

The  regulator  comprises  a  series  of  separately  insulated 
segments.  Means  are  provided  for  electrically  including 
a  longer  or  shorter  segment  in  the  circniL  There  is  a 
brush  or  contact  for  the  segtnents,  and  also  means  lor  mov- 
ing the  brush  and  segments  with  relation  to  each  other. 


Issued  A/ay  y.   igoj. 

673,429.  Long  -  distance  Typewriter.  Arthur  J. 
Farmer,  Detroit,  Mich.  Application  filed  June 
4,   1900. 

This  typewriting  telegraph  embraces  a  type  wheel  hav- 
ing projections  tbereon  at  varying  distances  from  their 
centers  and  means  for  imp^^ting  motion  thereto.  Key- 
bars  and  rods  are  provided,  and  there  is  a  hammer  to 
each  wheel.  Catches  are  shown,  each  engaging  one  of 
the  type  wheels  and  the  operating  mechanism  of  one  of 
the  hammers,  while  tbe  armature  of  a  magnet  is  secured  to 
each  catch,  with  a  wire  connecting  each  magnet  with  its 
rocking-pin  bar.  An  electrical  connection  is  made  be- 
tween the  key-bar  rod  and  the  similar  bar  of  the  second 
machine,  and  means  are  provided  for  cutting  the  key- 
beard  of  each  machine  out  of  circuit. 

673,441.  Trolley  Base.  Frank  A.  Merrick  and  Frank 
\V.  Garrett,  Johnstown,  Pa.,  assignors  to  the 
Lorain  Steel  company  of  Pennsylvania.  Appli- 
cation filed  August   16,   1900. 

The  pivotal  bracket  has  longitudinalJy  extending  arms. 
A  spring  support  is  held  by  the  arms  and  slides  are 
mounted  on  the  support  with  a  spring  between  ihe  slides. 
A  pole  socket  piece  is  pivoted  to  the  bracket  and  is  forked  to 
straddle  the  bracket  and  springs  in  both  vertical  and  hori- 
zonial  positions  of  the  pole.  There  are  liiik  connections 
between  the  socket  piece  and  the  slides. 

673,449-  Telegraph  Key.  Frank  J.  Raab,  Toledo, 
Ohio.     Application  filed  June  14,  1900. 

A  casing  is  combined  with  a  stem  pivoted  therein  which 
has  a  beveled  free  end.  An  adjustable  stud  has  a  beveled 
end  adjacent  to  tbe  corresponding  end  of  the  stem.  Wires 
are  connected  to  the  stud  and  stem  respectively  and  a 
spring  is  adapted  to  hold  the  stem  normally  out  of  contact 
wiih  the  stud.  Means  are  provided  lying  within  and  ex- 
tending through  the  casing  for  forcing  the  stem  and  stud 
together. 

673.452.  Electrolytic  Apparatus.  Isaiah  L.  Roberts, 
Brooklyn,  N.  Y.,  assignor  to  the  Roberts  Chem- 
ical company  of  New  Jersey.  Application  filed 
January  21,  1S92. 

The  anode  andcaihode  compartments  are  separated  by 
a  diaphragm  or  partition  sufficiently  non-porous  to  pre- 
vent filtration  but  permeable  to  eleclrolyiic  action.  A 
mass  of  comminuted  conductive  substance  fills  one  of  the 
compartments,  and  means  are  provided  for  maintaining 
the  flow  through  the  compartment  of  the  solution  to  be 
treated.  Means  are  also  provided  for  maintaining  a  pres- 
sure in  the  compartments. 

673.453.  Connector  for  Electrodes.  Isaiah  L.  Rob- 
erts, Brooklyn,  N.  Y.,  assignor  to  the  Roberts 
Chemical  company  of  New  Jersey.  Application 
filed  June  25,  1895. 

This  connector  is  composed  of  an  outer  plate  to  which 
the  supply  wire  is  attached.  An  inner  plate  is  electrically 
connected  with  the  outer  plate,  and  a  number  of  sections 
are  provided,  each  composed  of  a  mass  of  a  granulated 
conducting  material  united  by  a  cement, 

673,474.  Flash-light  Apparatus.  Samuel  S.  Pingree, 
St.  Louis,  Mo.  Application  £led  December  10, 
1900. 

A  support  for  the  powder  to  be  ignited  is  combined  with 
electrical  terminals  arranged  on  opposite  edges  of  the 
support,  and  a  fuse  in  electrical  connection  with  ihe  term- 
inals and  traversing  the  support.  When  a  circuit  is  estab- 
lished through  tbe  fuse,  it  will  burst  and  tbe  powder  will 
be  ignited  directly  therefrom. 


673,476.  Device  Employing  Electric  Resistance.  Con- 
way Robinson,  Elwood,  Ind.  Application  filed 
March  15,  1900. 

A  device  employing  electric  resistance  is  combined  with 
a  heat-conducting  body  having  a  cavity  therein.  There  is 
a  resistirg  body  within  the  cavity,  and  insulated  from  the 
heat-conducting  body  are  suitable  electrical  connections. 
Cushions  composed  of  a  refractory  substance,  which  is  a 
conductor  of  electricity  but  a  poor  conductor  of  heat,  are 
interposed  between  the  electrical  connections  and  the  re- 
sisting body,  whereby  injury  from  sirains  or  expansion  or 
contraciion  is  prevented,  good  electrical  contact  is  main- 
tained, and  the  metallic  connections  are  protected  from 
excessive  heat. 

673,480.  Apparatus  for  Signaling  by  Night.  Leopold 
Sellner,  Vienna,  Austria-Hungary.  Application 
filed  April  3,  1897. 

This  apparatus  comprises  top  and  bottom  sections  with 
lie-rods  conneciing  the  same  rigidly.  An  illuminatinE  de- 
vice or  devices  are  supported  from  tbe  tie-rods,  and  a  shell 
composed  of  transparent  and  non-iransparent  sections  and 
tie-rods  connects  the  same  rigidly.  Tbe  shell  encompasses 
the  bottom  section  of  the  lantern  and  esiends  to  its  top 
seciion  and  is  adapted  to  be  moved  bodily  from  the  top 
section  over  and  off  the  bottom  section. 


NO.    673.504. 

673.504-  Telephone  Switchboard.  Isidor  J.  Kusel, 
Chicago,  111.,  assignor  to  the  Eureka  Electric 
company,  Chicago,  III.  Application  filed  Sep- 
tember 27,  1900. 

The  invention  comprises  a  combined  jack  and  drop  for 
telephone  switchboards  and  a  switchboard  frams  upon 
which  it  is  adapted  to  be  mounted.  The  shutter  of  ihe 
drop  falls  in  a  vertical  plane,  being  pivoted  below  its  cen- 
ter of  gravity  on  an  oscillatory  shaft  which  extends  along 
and  parallel  with  the  core  of  the  magnet.  The  end  of  the 
shaft  carries  a  detent  linger  which  is  normally  eijgaged  by 
a  latch  controlled  by  the  magnet.  The  finger  is  also  en- 
gaged by  a  restoring  arm  which  co-operates  with  the  plug 
on  insertion  to  restore  the  drop  shutter.  Night-bell  con- 
tacts are  closed  when  tbe  shutter  falls.  These  contacts, 
together  with  the  subscriber's  line-wire  contacts,  are 
brought  out  to  terminals,  which,  in  securing  the  combined 
jack  and  drop  to  the  switchboard  frame,  connect  with  reg- 
istering contact  springs  thereon.     (See  cut.) 

673,512.  Microtelephonic  Apparatus.  Jacob  Berliner, 
Hanover,  Germany.  Application  filed  December 
4,   1900. 

A  conoecling  member  between  the  receiver  and  the  mi- 
crophone is  combined  wiih  a  tapping  switch  comprising  a 
spring  blade  fixed  to  the  connecting  member  and  connected 
to  the  line.  A  contact  screw  is  placed  opposite  to  the  one 
end  of  tbe  spring  blade  and  is  connected  to  the  call-bell 
circuit,  and  a  contact  screw  is  placed  opposite  the  other 
end  of  the  spring  blade  and  connected  to  the  microphonic 
circuit 
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^73>D^9-     Multiple  Telegraph.    Samuel  T.  Foster,  Jr., 
Laredo,  Texas.     Application  filed  March  14,  1899. 

The  component  parts  of  this  device  are  a  source  of  elec- 
tricity of  progressively  varyioE  voltages:  a  single-wire  main 
circuit  iQ  which  the  several  eleclromaEnets  are  connected ; 
a  source  of  eleciriciiy.  with  which  the  main  wire  has  con- 
nections in  varying  voltages;  an  armature  lever  operated 
by  each  electromagnet;  a  local  circuit  for  each  armature 
lever  adapted  (o  be  closed  thereby  and  opened  by  ihe  ar  - 
mature  lever  of  that  electromagnet  just  above  it  in  volta^  e 
when  the  electromagnet  is  operated.  Connections  with  con- 
tact poinis  in  the  local  circuits  are  such  that  each  armature 
lever  will  form  a  part  of  one  local  circuit  normally,  and 
when  drawn  down  by  its  electromagnet  will  open  the  local 
circuit  and  then  form  part  of  the  next  local  circuit  just 
above  it  in  the  stories  in  such  a  manner  that  when  several 
armaiure  levers  of  adjacent  electromagnets  are  attracted 
simultaneously  each  closes  its  own  local  circuit  but  opens 
the  one  jusi  preceding  it,  so  that  only  the  local  circuit 
closed  by  that  armaiure  lever  of  that  electiomagnet  hav- 
ing the  highest  resistance  of  all  the  group  will  be  com- 
pleted. 


of  coils,  and  other   conHuctors   connect    the   other  row   of 
contacts  to  different  coils  of  the  o.her  set  of  coils. 

673,501.  Coin-calculating  Device.  George  A.  Aldrich, 
San  Francisco.  Gal.  Application  filed-  November 
14.  iguo. 

This  invention  consists  of  a  series  of  coin  slots  or  aper- 
tures, a  com  receptacle  for  coin«;  in  gravitating  tiers,  and 
electromagnetic  armatures  at  the  bottom  for  sustaining 
the  coins.  Electromagnetic  circuits  are  provided  for  oper- 
ating the  armatures,  and  eleciric  contacts  are  arranged  at 
the  sides  of  ihe  coin  slots  in  these  electric  circuits,  where- 
by the  insertion  of  a  coin  completes  the  circuit,  energizes 
an   armature  and  releases  a  coin  from  tli^  bottom  of  a  tier. 

673,628.  Electromagnet  and  Annunciator.  Gharles 
E.  Scribncr.  Chicago,  and  Frank  R.  McBerty. 
.  Downer's  Grove,  111.,  assignors  to  the  Western 
Electric  compan.v,  Chicago,  111.  Application  filed 
April  6,  1893. 

The  core  of  an  electromagnet  has  a  movable  armature 
ai  each  end.  An  indi  :ator  is  adapied  to  be  displayed  by 
the  simultaneous  movement  of  both   armatures,  but   to   be 
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673,521.  Manufacture  of  Solenoid  or  Other  Elec- 
tric Coils.  John  A.  Heany,  Philadelphia,  Pa., 
assignor  to  the  Teter-Heany  Developing  com- 
pany. Philadelphia.  Pa.,  and  Charleston,  W.  Va. 
Application  filed  February  18,  1901. 

A  coil  of  bare  wire  is  wound  spirally  upon  a  sheet  or 
layer  of  asbestos  or  its  equivalent  under  [ension  sufficient 
to  embed  the  coils  partially  in  ihe  sheet  or  layer.  A  non- 
combustible,  moisture-proof  and  insulating  cement  is 
adapted  to  embed  completely  the  remaining  bare  portions 
of  the  wire  and  to  enter  the  spaces  between  the  coils  to 
maintain  in  conjunction  with  the  sheet  or  layer  the  proper 
spacing  of  the  coils. 

673,531-  Electric- rail  way  Controller.  Edward  M. 
Bentley,  Lawrence,  N.  Y..  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication filed  June  17,   1899. 

Two  or  more  sets  of  motors  are  conibioed  with  two  or 
more  series  multiple  switches  and  a  rheostat  adjustable 
incapacity.  There  Is  a  controller  for  the  rheostat  and 
also  eiectromagneis  for  operating  the  switches  and  a  cir- 
cuit from  the  magnets  to  the  controller  by  means  of  which 
the  controller  may  operate  the  rheostat  directly  and  the 
switches  indirectly  through  the  magnets.      (See  cut.) 

673,538-  Electric-railway  Conduit.  Frank  Hewer, 
Chiswick,  England.  Application  filed  June  12, 
1900. 

This  invention  relates  to  an  improved  conduit  for  elec- 
tric railways,  which,  however,  involves  no  distinctively 
electrical  mechanism. 

673-553-  Apparatus  for  Use  in  Wireless  Telegraphy. 
John  Burry,  Fort  Lee,  N.  J.  Application  filed 
September  9,   1899. 

A  conductor  associated  with  a  number  of  imperfect 
electrical  contacts  has  means  for  progressively  connect- 
ing and  disconnecting  less  than  the  whole  number  of  the 
contacts  with  and  from  the  conductor.  These  contacts 
control  circuit- completing  connections,  and  there  are 
electromagneiically  controlled  means  for  restoring  each 
contact  to  normal  condition  while  it  is  not  in  circuit  with 
the  conductor. 

673.563.  Safety  Catch  for  Incandescent  Electric 
Lamps.  George  B.  Millen,  San  Francisco,  Cal. 
Application  filed  July  14,   1900. 

An  incandescent  electric  lamp  has  an  externally  threaded 
foot  arranged  to  screw  into  an  internally  threaded  socket- 
piece.  A  safety  catch  consisting  of  a. barb  cut  out  of  the 
thread  of  the  lamp  foot  is  adapted  as  it  is  screwed  in  to 
project  into  an  opening  of  the  socket-piece  so  that  the 
lamp  cannot  be  unscrewed  without  first  pressing  back  the 
barb. 

673.564.  Rheotrope.  William  Morrison,  Chicago,  111., 
assignor  to  the  Helios-Upton  company,  Chicago, 
111.     Application  filed  June  18,  1900. 

Contact  segments  mounted  upon  an  insulating  shaft  have 
cylindrical  outer  ends  and  semi-cylindrical  overlapped  in- 
ner ends.  There  are  projecting  insulating  strips  between 
the  edges  of  the  overlapped  portions,  and  brushes  bear  upon 
the  outer  cylindrical  portions,  and  other  brushes  bear  uDon 
the  overlapped  central  portions  at  opposite  sides.  (See 
cut.) 

673.565.  Electric  Controller.  William  Morrison, 
Chicago,  111.,  assignor  to  the  Helios-Upton  com- 
pany, Chicago,  111.  Application  filed  June  18, 
1900. 

A  fixed  contact  board  which  has  two  or  more  longitud- 
inally separated  series  of  insulated  contacts  is  combined 
wiih  a  carriage  comprising  a  rigid  frame  having  a  pair  of 
laterally  separated  parallel  side  plates  or  ways,  each  en- 
gaging, and  supported  by,  a  number  of  guide  rollers, 
whereby  the  carriage  is  guided  to  move  parallel  with  the 
face  of  the'  contact  board.  Commuting  brushes  are 
mounted  upon  the  carriage  to  slide  over  the  contact  board 
when  the  carriage  is  reciprocated.  A  cam  plate  is  carried 
by  the   carriage   and   a  yielding  lever    engages  the    cam 

filate.  There  is  a  fixed  contact  for  the  free  end  of  the 
ever  and  also  electrical  connections  for  the  several  con- 
tacts and  brushes.  The  cam  plate  is  shaped  and  operated 
upon  the  lever  to  open  the  circuit  at  the  lever  contact  only 
while  the  brush  contacts  are  in  electrical  contact. 

673,567.  Electric  Transformer.  Louis  M.  Pignolet, 
Orange,  N.  J.  Application  filed  September  10, 
1898. 

This  patent  covers  the  combinalion  of  electrically  sep- 
arated sets  of  transformer  coils,  concentric  rows  of  contacts 
and  a  rotary  switch  for  connecting  the  rows  of  contacts  in 
a  predetermined  order.  Conductors  connect  one  row  of 
contacts  to  the  terminals  of  groups  of  coils   of  the  one  set 
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replaced  in  its  normdl  position  by  the  action  of  a  particu- 
larone.  A  tube  of  conducting  material  encircles  the  core 
of  the  electromagnet  near  the  armature,  which  acts  to  re- 
place the  indicator  In  this  way  the  indicator  is  displayed 
when  alternating  currents  find  circu't  through  the  device, 
but  is  replaced  when  a  continuous  current  is  sent  through 
it.     (See  cut.) 

673,652.  Storage-battery  Cell.  Jacob  C.  Chamber- 
lain, New  York,  and  Henry  R.  Sutphen,  High- 
bridge,  N.  Y.  Original  application  filed  Sep- 
tember II,  1899.  Divided  and  this  application 
filed   November  9,    1900. 

A  battery  jar  having  notches  in  its  top  and  having  an  in- 
side shoulder  has  a  cover  with  a  downturned  edge  fitting 
inside  the  jar  and  resttng  on  the  shoulder.  In  its  down- 
turned  edge  the  cover  has  notches  which  register  with  the 
notches  in  the  jar.  There  are  electrodes  within  the  jar 
which  are  provided  with  terminals,  one  of  which  is  lo- 
cated entirely  within  the  space  inside  the  cover,  while  the 
other  one  extends  through  the  notches  in  the  jar  and  cover. 


NO.  673,628. 

673,656.  Bushing  for  Electrical  Outlet  Boxes.  Hu- 
bert Krantz,  Brooklyn,  N.  Y.  Application  filed 
February  9,  1901. 

This  device  has  near  one  end  an  external  annular  groove 
and  at  the  opposite  end  an  internal  thread  extending  only 
part  way  through  the  bushing. 

673,678.  Storage  Battery.  Jacob  C.  Chamberlain, 
New  York,  and  Henry  R.  Sutphen,  Highbridge, 
N.    Y.     Application   filed   September   11,    1899. 

A  plurality  of  cells  are  placed  on  a  frame  and  electrically 
connected  by  terminals  extending  from  cell  to  cell.  Elistic 
washers  surround  the  terminals  between  the  cells  and  en- 
gage with  the  adjacent  cells.  There  are  insulating  sup- 
ports for  the  corners  of  the  cells,  and  insulating  supports 
are  placed  between  the  cells  and  the  supporting  frame. 

673,694.  Machinery  for  Covering  Electrical  or  Other 
Wires  for  Insulating  Purposes.  Walter  W.  Col- 
ley,  London,  England.  Application  filed  June  4. 
1900. 

A  revolving  frame  is  combined  with  means  for  simulta- 
neously revolving  the  frame  and  passing  the  wire  longuudi- 
nally  tbrough  it.  There  are  a  number  of  spools  carrying 
covering  material  and  stud  shafts  in  the  frame  upon  which 
the  spools  are  mounted.  Mi-ans  are  provided  for  varying  the 
resistance  to  the  rotation  of  the  spools  noon  ihe  shafts,  also 
adjustable  guides,  one  located  in  front  of  each  of  the  spools 
and  independent  of  the  spools.  The  coverin,j  passes  off 
the  spools  in  a  direction  parallel  to  that  in  which  the  wire 
passes  through  the  machine  and  hiS  i's  directf^n  changed 
once  by  the  guides  before  it  reaches  the  wire. 

673,710.  Terminal  and  Binding-screw  for  Electric 
Batteries  and  Connections.  William  R.  Ed- 
wards. Weybridge,  England.  Application  filed 
November  2,  igoo. 

The  pin  is  screw  threaded  at  both  ends,  A  pair  of  inte- 
riorly screw-threaded  closed  nuts  or  caps  have  conically 
recessed  inner  faces,  and  a  pair  of  pliable  washers  of  con- 
ducting materialis  interposed  between  the  closed  nuts  or 
caps. 

673,713.  Spark-discharging  Device  for  Electric  Light- 
ing for  Gas  Bur.ners.  Paul  Hoffmann,  Char- 
lottenburg,  Germany.  Application  filed  March 
24,   1900. 

A  metal  piece  or  stick  is  connected  with  the  current-con- 
ducting line  and  projects  with  its  upper  portion  across  the 
edee  of  the  burner  head.  A  hook  is  provided,  by  meins  of 
which  the  device  may  be  hooked  under  the  burner  gallery. 

^7Z>7Z'^-  Electric  Motor  Controller.  Oscar  F.  Shep- 
ard,  Jr.,  Madeira,  Ohio,  assignor  to  the  Warner 
Elevator  Manufacturing  company.  Cincinnati, 
Ohio.     Application  filed  October  3,  1900. 

This  controller  comprises  three  sets  of  partial  circuits, 
connected,  respectively,  with  different  motor  windings. 
Means,  included  in  the  partial  circuits  of  one  set  and  in 
shunt  with  the  partial  circuits  of  the  other  set,  are   provid- 


ed for  varying  the  flow  of  current  through  two  of  the  wind- 
ings. Tlie  other  set  of  partial  circuits  is  in  shunt  with  it= 
windings  and  circuit-closing  devices  for  the  partial  circuits. 
The  circuii-closing  devices  for  one  set  of  partial  circuits 
are  arranged  to  control  the  circuit-closing  devices  for  the 
other  two  sets  of  partial  circuits. 

^7Z>7M-  Process  of  Electrolytic  Decomposition. 
George  Bell  and  George  W.  Bell,  Liverpool,  Eng- 
land.    Application  filed  June  7,    1898. 

This  process  consists  in  passing  an  electric  current 
through  an  electrolyte  of  an  aqueous  solution  of  salts  of 
alkaline  metals  to  a  body  of  liquid  metal  beneath  it  in  the 
decomposing  chamber,  next  expelling  the  liody  of  tlie 
liquid  metal  from  the  decomposing  chamber  into  an  oxidiz- 
ing chamber,  and  finally  returning  the  body  of  liquid  metal 
freed  from  alkali  metal  back  to  the  decomposing  chamber 
by  an  artificial  fluid  pressure  acting  on  the  surface  of  the 
liquid  metal. 

673,766.  Overhead  Trolley.  Henry  C.  Eno,  Pitts- 
field,  Mass..  assignor  of  one-fourth  to  George  H. 
Russell,  Pitlsfield,  Mass.  Application  filed  July 
7,   1900. 

The   bifurcated    harp    casting  having  the    bifurcations 

thereof    formed    on    their    inner    sides  with    dovetailed 

grooves  are  combined  with  dovetailed  plates  positioned 
in  the  grooves. 

'^73.792.  Storage  Battery.  David  W.  Beebout,  Pitts- 
burg. Pa.     Application  filed  February  19,  1900. 

An  enclosing  case  of  insulating  material  is  provided  with 
receiving  grooves  in  the  sides  and  bottom.  A  series  of  im- 
perforate individu  ■!  corrugated  plates  are  provided  with 
oppositely  disposed  V-shaped  retaining  eutters,  and  a  rein- 
forcing integral  frame  is  set  in  the  grooves.  The  plates 
are  insulated  from  each  other  and  have  their  opposite  sur- 
faces ccvared  with  positive  and  negative  active  matter,  re- 
spectively. End  plates  have  their  inner  faces  only  covered 
wiih  active  material,  and  are  provided  with  terminal  pro'- 
jections  extending  outside  of  the  case  and  which  have  ter- 
minal attaching  devices.  There  is  an  intervening  electro- 
lyte between  the  plates  and  also  cover  plates  for    the  case. 

673794-  Electric  Signal  and  Telephone  System. 
Charles  L.  Fortier,  Milwaukee,  Wis.,  assignor  of 
one-half_  to  Alfred  Weller,  Milwaukee,  Wis. 
Application  filed  June  12,  1899. 

Combined  wih  an  electric  circuit  area  source  of  elec- 
tricity, si^nil-receiving  apparatus  and  a  telephone  at  a 
central  station.  There  is  a  switch  for  connecing  the  cir- 
cuit either  with  the  source  of  electricity  or  with  the  tele- 
phone at  the  central  station.  Signal-transmitting  devices, 
each  of  which  is  adapted  to  indicate  at  the  central  station 
the  source  of  the  signal  and  telephones,  are  arranged  in 
series  in  the  circuit.  Means  are  adapted,  when  the  circuit 
is  deprived  of  current,  to  lock  all  the  signal-transmitting 
devices  and  to  prevent  the  operation  of  the  associated  tel- 
ephones except  that  from  which  a  signal  is  seut  in.  , 

673.796.  Telephone-service  Apparatus.  Uriah  S. 
Jackson,  Ossipee,  N.  H.  Application  filed  No- 
vember 22,  1900. 

A  bent  lever  is  adapted  to  operate  the  "push-button"  of 
the  telephone;  hooks  hang  from  the  bent  lever  and  from 
the  receiver  lever,  these  hooks  being  adapted  to  be  oper- 
ated by  the  hand  that  takes  the  receiver  from  its  lever.  A 
stop  pin  is  attached  to  the  receiv  r  by  a  cord  adapted  to 
allow  the  stop  pin  to  engage  with  the  contact-pin  dial,  only 
when  the  receiver  is  taken  off  from  its  lever. 


NO.    673,807. 

673,807.  Controller  for  Rotary  Transformers. 
Thomas  S.  Watson,  Milwaukee,  Wis.  Applica- 
tion filed  June  4,  igoo. 

This  device  consists  of  an  insulating  bise,  a  pair  of  seg- 
mental contacts  arranged  on  the  base  to  be  included  in  cir- 
cuit with  a  battery,  a  magnetic  field  and  a  rotary  armature 
wound  for  direct  and  alternating  currents.  Another  pair 
of  segmental  contacts  on  the  base  is  arranged  to  bn  in- 
cluded in  circuit  with  the  armature  and  a  source  of  alter- 
nating-current generation,  A  pivotal  switch  bar  operates 
at  all  times  in  conjunction  with  at  least  one  of  the  first  pair 
ef  contacts  and  is  provided  with  brushes  insulated  from  it- 
self but  electrically  connected  with  each  other  and  ar- 
ranged to  work  on  the  second  pair  of  contacts,  provision 
being  had  for  touch  of  the  switch  bar  on  both  of  the  afore- 
said first  pair  of  contacts  in  one  position  of  its  adjustment. 
An  armature  resistance  is  electrically  connected  to  one  of 
'he  first  pair  of  contacts,  and  a  field  resistance  is  likewise 
connected  to  the  other  of  this  first  pair  of  contacts.  Arma- 
ture-rtsistance  contacts  on  the  insulating  base  at  intervals 
of  an  arc  are  traversed  by  the  switch  bar  previous  to  its 
touch  en  one  of  the  first  pair  of  segmental  contacts.  There 
are  also  field-resistance  contacts  on  ihe  base  at  inter- 
vals of  another  arc  traversed  by  the  switch  bar  after  leav- 
ing the  other  of  the  first  pair  of  segmeatal  coniacts.  The 
arc  of  the  armature-resistance  contacts  is  less,  by  one  di- 
vision, than  the  working  face  of  the  segmental  contact  with 
which  the  field  resistance  is  electrically  connected,  (See 
cut.) 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY- 


Vol.  XXVIII. 


CHICAGO,  MAY  25,  1901. 


No.   21 


Lighting  System  for    Illinois   Central 
Suburban  Service. 

As  an  example  of  ihe  remarkable  advances  that 
have  been  made  in  the  last  few  years  in  the  electric- 
lighting  industry  may  be  cited  the  alternating-cur- 
rent lighting  system  recently  installed  by  the  Illi- 
nois Central  Railroad  company,  for  its  Central  and 
suburban  stations  in  Chicago. 

A  little  over  seven  years  ago,  the  Western  Elec- 
trician described  the  new  electrical  plant,  installed 
shortly  before  in  the  main  depot  building  of  the 
Illinois  Central  railroad  at  Park  Row  and  Twelfth 
street.  This  plant,  which  was  put  in  for  the  pur- 
pose of  supplying  light  throughout  the  station  build- 
ing, was  at  that  time  a  good  example  of  a  modern 
electrical  generating  equipment.  Its  steam  end  con- 
sisted of  three  steel  tubular  boilers,  five  by  iS  feet 


Accordingly  plans  were  made  for  erecting  a  cen- 
tral generating  station  which  should  not  only  supply 
the  current  for  lighting  and  power  needed  at  the 
Twelfth  street  station,  but  also,  ultimately,  furnish 
an  electric-lighting  system  for  all  the  stations  on 
the  route  of  the  suburban  train  service  which  the  com- 
pany maintains  along  the  shore  of  Lake  Michigan, 
south  from  the  center  of  the  city. 

The  site  selected  for  this  central  station  was  at 
Twenty-seventh  street,  on  the  lake  shore,  where  the 
railroad  company  maintains  a  roundhouse  and  ma- 
chine shops  for  its  suburban  trains.  A  new  building 
was  erected  for  the  power  plant.  A  contract  was 
made  with  the  General  Electric  company  for  the 
electrical  generating  and  switchboard  equipment. 
The  generators  consist  of  two  300-kilowatt  and  one 
lOO-kilowatt  alternators,  delivering  a  three-phase  cur- 
rent at  6,600  volts.     These  dynamos  are  of  the  com- 


The  main  switchboard  in  the  engine  room,  shown 
in  Fig.  3,  is  made  of  blue  Vermont  marble  and 
consists  of  three  generator  panels,  one  load  panel 
and  one  feeder  panel.  For  each  machine  there  are 
provided  a  horizontal  edgewise  voltmeter,  an  am- 
meter of  the  same  pattern,  potential  and  current 
transformers  for  these  instruments,  a  synchroniz- 
ing device,  an  equalizing  switch,  an  exciter 
switch,  an  oil  main  switch  and  an  expulsion 
fuse  box.  On  the  load,  or  main  feeder  panel,  are 
mounted  a  polyphase  induction  wattmeter  for  the 
total  output,  six  horizontal  edgewise  ammeters,  pro- 
vided with  current  transformers,  and  a  Mershon 
compensator,  together  with  a  voltmeter,  to  measure 
the  voltage  at  the  further  ends  of  the  line.  A 
static,  three-phase  ground  detector,  to  Indicate  con- 
tinuously a  ground  on  any  phase,  is  mounted  on  a 
swinging  frame  af  the  left  edge   of  the   board.     A 


FIG.     I.       LIGHTING    SYSTEM    FOR    ILLINOIS    CENTRAL    SUBURBAN    SERVICE. — GENERATING    PLANT. 


in  size,  equipped  with  Eddy  furnaces ;  eight  steam 
pumps  for  elevator,  boiler-feed  and  other  purposes, 
and  two  Hamilton-Corliss.  250-horsepower  engines. 
These  engines  were  belted  to  either  end  of  a  60- 
foot  line  shaft,  from  which  were  driven  two  loo- 
kilowatt  and  one  50-kilowatt,  direct-current  gener- 
ators. These  dynamos  were  of  the  Brush  incandes- 
cent type  and  were  wound  for  125  volts.  The  switch- 
board, which  was  also  of  the  Brush  type,  was  made  of 
black  enameled  slate  and  controlled  10  lighting  cir- 
cuits. 

The  interesting  feature  about  this  plant  was  the 
remarkably  small  space  into  which  the  boiler  and 
engine-room  equipment  was  crowded.  A  room  in 
the  basement  was  utilized,  which  was  about  50  feet 
wide  and  70  feet  long.  This  plant,  which  has  been 
in  continuous  operation  since  its  installation  seven 
years  ago,  is  now  to  be  replaced  by  a  sub-station 
equipment,  occupying  but  about  five  per  cent,  of  the 
old  space,  and  receiving  its  power  from  a  main  gen- 
erating station,  nearly  two  miles  south.  Reasons 
leading  to  the  abandonment  of  the  old  station  equip- 
ment were  the  cramped  space  in  the  engine  and 
boiler  rooms  and  the  facts  that  the  space  was  needed 
for  other  purposes  and  that  the  coal  for  the  boilers 
being  unloaded  under  the  station  caused  considerable 
dirt  to  accumulate  in   the  building  above. 


pcn.sating  type,  with  revolving  fields,  and  are 
equipped  with  compensating  exciters,  mounted  on 
the  generator  frames. 

A  general  view  of  the  engine  room,  showing  the 
three  generating  units,  is  given  in  Fig.  i,  on  this 
page.  A  detailed  view  of  one  of  the  larger  gener- 
ators and  its  exciter  is  shown  in  Fig.  2,  on  page 
350.  Each  generator  is  directly  driven  by  a  four- 
ported,  tandem-compound,  Ideal  engine  of  the  rail- 
way ij'pe,  manufactured  by  A.  L.  Ide  &  Sons  of 
Springfield,  111.  The  larger  engines  have  cylinders 
10  and  34  inches  in  diameter,  with  an  18-inch  stroke, 
and  are  rated  at  475  horsepower  on  95  pounds' 
steam  pressure,  with  200  revolutions  a  minute.  The 
smaller  engine  has  cylinders  12  and  21  inches  in 
diameter,  with  a  15-inch  stroke,  and  is  rated  at 
175  horsepower,  with  257  revolutions  a  minute.  The 
engines  are  run  condensing,  the  necessary  condens- 
ing water  being  drawn  from  the  lake,  only  a  few 
feet  distant.  Baragwanath  syphon  condensers  are 
used  and  the  station  is  equipped  with  a  feed-water 
heater  of  the  same  manufacture.  The  boilers  are 
five  in  number  and  are  of  the  horizontal  tubular 
type.  72  inches  by  18  feet  in  size.  They  are  equipped 
with  coal-dust  burners  of  a  new  design  recently 
developed  by  the  railroad  company  for  burning 
finely  ground  coal. 


feeder  panel  at  the  right  end  of  the  board  provides 
for  the  station  circuit.  All  the  instruments  and 
switches  are  of  a  black  gun-metal  finish,  giving  to 
the  switchboard  a  pleasing  and  striking  appearance. 
The  voltage  of  the  generators  is  6,600  volts,  but 
this  is  reduced  by  means  of  current  and  potential 
transformers,  so  that  no  high  voltages  are  pre- 
sented on  the  front  of  the  board,  only  the  levers  of 
the  generator  oil  switches  being  mounted  on  the 
face  of  the  panels.  Fig.  4  gives  a  view  of  the 
back  of  the  switchboard,  showing  the  instrument 
transformers,  regulating  transformers,  oil  switches, 
etc. 

Leaving  the  station,  one  three-phase  circuit  is  run 
north  underground  between  the  tracks,  in  lead  cable, 
to  the  extreme  northern  end  of  the  company's  right- 
of-way  at  South  Water  street.  The  cable  is  16.270 
feet  long  and  it  supplies  all  the  stations  and  the 
railroad  company's  buildings  on  the  way.  The  cable 
leaves  the  station  as  No.  6  wire  and  ends  as  No.  10, 
the  voltage  being  that  of  the  generators,  or  6,600 
A^olts.  The  cable  is  laid  in  stone  conduit,  manu- 
factured by  the  American  Stone  Conduit  company 
of  Chicago.  At  each  of  the  small  stations  a  single 
transformer  is  connected  on  one  phase  of  the  cir- 
cuit, while  at  the  points  of  heavier  load.  Twelfth 
street.  Van   Buren   and   the   terminus,   three   trans- 
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formers  are  connected  across  the  whole  circuit.  At 
South  Water  street  there  are  three  i5-l<ilo\vatt  trans- 
formers for  supplying  the  company's  own  terminal 
buildings  and  the  Wisconsin  Central  freight  house 
and  adjacent  buildings.  Possibly,  later,  some  power 
will  be  taken  off  at  this  point  for  elevators,  etc. 

At  the  Randolph  street  station,  where  the  sub- 
urban trains  start,  is  a  five-kilowatt  transformer,  at 
Van  Buren  street  three  of  six  kilowatts,  and  at  the 
main  power  house  there  are  three  of  yV-n  kilowatts. 
These  latter  transformers  furnish  light  for  the  sub- 
urban shops,  roundhouse,  etc.,  and  eventually  will 
supply  power  for  operating  the  machinery  in  the 
shops  and  the  coal  pockets.  The  secondary  voltage 
of  the  transformers  is  115  volts,  and  they  are  con- 
nected into  the  circuits  by  "delta"  connections. 

The  sub-station  equipment  at  the  Twelfth  street 
station  comprises  a  two-panel  switchboard,  shown  in 
Fig.  5,  and  three  Co-kilow-att  transformers.  These 
transformers   are    connected    on    the    four-wire   "Y" 
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to  Dauphin  Park,  43,200  feet  distant.  This  circuit 
is  also  of  No.  6  wire  and  it  supplies  all  the  suburban 
stations  en  route  with  both  incandescent  lights  for 
llic  interior  of  the  buildings  and  arc  lamps  for  the 
.station  platforms.  The  cables  are  large  enough  to 
distribute  the  entire  output  of  the  generators,  and 
eventually  the  lighting  circuit  will  be  extended 
south  on  the  main  branch  to  the  terminus  of  the 
suburban  service  at  Flossmoor,  27  miles  south,  and 
on  the  branch  lines  to  South  Chicago  and  Blue  Is- 
land. In  Fig.  6  is  given  a  map  of  the  suburban 
system  of  the  Illinois  Central,  with  the  stations,  the 
power  house,  and  the  present  and  tiltimate  southern 
ends  of  the  lighting  circuits  marked  thereon.  The 
generators  now  are  operating  on  about  50  per  cent, 
of   their    normal   load. 

The  transformers  at  the  suburban  stations  vary  in 
capacity  from  one  to  20  kilowatts,  one  of  the  last- 
named  size  being  located  at  the  American  Express 
company's  building  at  Fourteenth  street.  These 
transformers  average  in  size  about  four  kilowatts 
and  are  arranged  on  the  three  phases  of  the  circuit 
so  as  to  balance  the  load.  The  power  plant  at  pres- 
ent supplies  the  5.000  incandescents  and  100  arcs  at 
the  Twelfth  street  station,  and  about  100  arcs  and 
2.000  incandescents  along  the  line.  The  incandes- 
cents are  of  the  Bryan-Marsh  manufacture  and  the 
arcs  were  made  by  the  JManhattan  General  Construc- 
tion company  of  New  York  city.  The  transformers 
were  supplied  by  the  Electric  Appliance  company  of 
Chicago  and  the  cable  is  of  the  Simplex  manufacture. 
Kohler  Bros,  of  Chicago  were  the  general  contractors 
for  the  plant,  wdiile  Charles  G.  Armstrong,  consult- 
ing electrical  engineer  for  the  Illinois  Central  Rail- 
road company,  has  designed  and  installed  the  system. 
Mr.  Armstrong  was  also  the  consulting  engineer  in 
charge  of  the  original  Twelfth  street  installation. 


FIG.    2.       LIGHTING    SYSTEM     FOR   ILLINOIS   CENTRAL    SUB- 
URBAN   SERVICE.  —  300-KILOWATT   COMPENSAT- 
ING  ALTERNATOR. 

system,  the  primary  voltage  being  115  volts.  They 
are  to  be  placed  in  a  vault  in  the  basement,  occupy- 
ing a  portion  of  the  present  engine  room.  The 
switchboard  is  located  in  a  small  room  above,  and, 
together  with  the  transformers,  occupies  about  five 
per  cent,  of  the  space  given  up  to  the  old  engine 
and  boiler  plant.  The  board,  which  is  made  of  blue 
Vermont  marble,  supplies  eight  two-wire  feeder 
circuits.  At  present  the  wired  capacity  consists  of 
5,000  i6-candlepower  incandescent  lamps  and  about 
100  arc  lamps.  From  this  switchboard  is  driven 
a  five-kilowatt  motor-generator  set  for  the  telegraph 
department,  a  lo-horsepower  induction  motor  in  the 
company's  laundry,  and  current  is  also  used  to 
charge  the  storage  batteries  of  private  railroad  cars. 


Albany  Street-railway  Strike   Ended. 

The  street-railway  employes'  strike,  which  com- 
pletely tied  up  the  United  Traction  company's  lines 
at  Albany,  Troy,  Cohoes,  Rensselaer  and  Water- 
vliet,  N.  Y.,  from  May  7th  to  May  iSth,  is  at  an 
end  and  the  entire  system  has  resumed  operations. 
There  have  been  concessions  on  both  sides  and  an 
agreement  was  reached  at  a  conference  held  between 
representatives  of  the  corporation  and  the  operatives 
under  which  it  should  be  possible  to  avoid  strikes 
in  the  future.  On  its  part,  the  company  agrees  to 
receive  representations  regarding  grievances  from 
any  committee  of  its  employes,  representing  organ- 
ized or  unorganized  labor ;  that  men  suspended  or 
discharged  by  the  superintendents  shall  be  entitled 
to  appeal  to  the  executive  committee  of  the  company; 
that  in  case  employes  can  disprove  charges  under 
which  they  were  suspended  or  discharged,  they  shall 
be  entitled  to  pay  for  the  time  they  were  idle  dur- 
ing such  suspension  or  discharge,  and  that  there 
will  be  no  discrimination  against  any  of  the  men  who 
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Electric  Railways  In  Western  Michigan. 

One  of  the  most  recent  electric  railways  projected 
for  Western  Michigan  is  to  be  built  from  Muskegon 
along  the  lake  shore  to  Pentwater  and  Ludington. 
The  road,  which  will  be  built  by  the  Muskegon  and 
Oceana  Rapid  Transit  company,  will  pass  through 
North  Muskegon,  Whitehall,  Montague,  Shelby. 
Hart  and  Pentwater,  between  Muskegon  and  Lud- 
ington, making  a  length  of  about  70  miles.  Fran- 
chises have  already  been  secured  for  a  considerable 
portion  of  the  distance.  This  railway  will  connect 
a  number   of   summer   resorts   and   will  also  afford 


FIG.    3.       LtGHTING   SYSTEM    FOR    ILLINOIS    CENTRAL   SUBURBAN    SERVICE 

There  are  three  hydraulic  elevators,  running  the 
nine  stories  of  the  depot  building,  and  it  is  probable 
that  the  elevator  pumps  will  in  the  near  future  be 
electrically  driven.  When  the  present  boiler  plant  at 
tlie  depot  is  removed,  steam  for  heating  the  building, 
for  the  elevators,  etc.,  will  be  taken  from  a  boiler 
plant  at  Fourteenth  street,  about  1.500  feet  away. 
This  steam  plant  is  used  for  heating  cars.  The 
pipe  line  consists  of  two  six-inch  main  pipes  and 
a  three-inch  return. 

Running  south  from  the  power  plant  at  Twenty- 
seventh  street  a  pole  line  is  carried  along  the  tracks 


-MAIN   SWITCHBOARD. 

engaged  in  the  strike,  except  these  guilty  of  unlaw- 
ful or  riotous  acts.  The  company  reserves  the  right 
to  employ  union  or  non-union  men  and  to  discharge 
employes  for  cause.  Wages  of  all  motormen,  con- 
ductors, linemen  and  pitmen  is  to  be  20  cents  an 
hour,  and  of  pitmen  helpers,  17^.4  cents  an  hour. 


FIG.    6.       LIGHTING   SYSTEM   FOR   ILLINOIS   CENTRAL   SUB- 
URBAN SERVICE. — MAP  SHOWING   EXTENT  OF  CIRCUIT. 

a  ready  outlet  to  the  Chicago  steamers  at  Muskegon 
for  the  large  ■  peach  orchards  that  will  be  tapped 
en  route. 

A  group  of  officers  and  engineers  of  the  Grand 
Rapids,  Grand  Haven  and  Muskegon  Electric  Rail- 
way company  drove  over  the  western  end  of  the 
company's  right-of-way  last  week,  in  order  to  in- 
spect the  progress  of  the  work.  The  greater  por- 
tion of  the  route  has  been  graded.  The  car  shops 
and  power  station  of  the  interurban  railway  will  be 
located  at  Fruitport,  in  Muskegon  County.  There 
will  be  two  large  buildings.  The  main  shop  will  be 
170  by  130  feet  in  size,  and  a  portion  of  the  structure 
will  be  two  stories  high.  The  power  house  will  be 
100  by  75  feet  and  of  substantial  construction.  It 
will  have  brick  walls,  cement  floors,  iron  trusswork 
and  slate  roof.  The-  machinery  will  be  of  West- 
inghouse  manufacture  and  the  plant  will  cost  about 
$250,000. 

A  new  railway  is  projected  from  Battle  Creek 
to  Grand  Rapids,  and  thence  to  Muskegon.  More 
than  half  the  right-of-way  between  Grand  Rapids 
and  Muskegon  for  this  extension  has  already  been 
secured.  The  road  will  pass  through  North  Grand 
Rapids  to  Millcreek,  and  run  to  Muskegon,  via 
Lisbon,  Gooding,  Sparta,  Casnovia,  Moorland  and 
Egclston.  A  spur  will  be  built  to  Ravenna,  which 
may  later  be  extended  to  Coopersville  and  .Allegan. 

The  latest  electric  line  talked  of  in  this  vicinity 
is  one  running  from  Grand  Rapids  to  Newaygo,  via 
Sparta.  Preliminary  surveys  have  already  been 
made,  and  rights-of-way  are  now  being  secured. 
James  Townsend  of  New  York  is  said  to  be  man- 
aging the  financial  end  of  the  deal.  Cheap  water- 
power  will  be  developed  at  Croton,  on  the  Muskegon 
River,  for  supplying  motive  power. 

The  Muskegon  Traction  and  Lighting  company  of 
Muskegon  has  begun  work  on  a  two-mile  extension 
in  a  southern  direction  to  Mona  Lake  Park.  It  is 
expected  the  extension  will  be  completed  in  about 
three   weeks. 


The  Cincinnati  and  Columbus  (Ohio)  Traction 
company  has  been  granted  the  right-of-way  from 
Greenfield,  through  Leesburg,  Lexington  and  Sa- 
mantha,  to  the  northern  corporation  line  of  Hills- 
boro.     Work  will  begin  in  one  year. 


The  Snohomish  Electric  company  of  Snohomish, 
Wash.,  is  rebuilding  and  enlarging  its  present  plant 
and  changing  to  the  alternating-current  system.  It 
has  just  secured  a  contract  for  five  years  from  the 
city  to  light  the  streets  and  pump  the  city  water,  and 
the  electric  plant  is  being  rebuilt  at  the  city  pump- 
ing station.  A  Stanley  alternator  and  Stanley 
transformers  and  a  McEwen  engine  are  being  in- 
stalled. About  30  arcs  and  1,500  incandescents  will 
be  the  capacity  of  the  plant.  E.  S.  Aldrich  is  man- 
ager   of   the    company. 
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Rate  of  Discharge  of  Batteries  in  Electric- 
vehicle  Worl<. 
By  Thomas  J.  Fay,  E,  E. 

Storage  batteries  are  variable  in  point  of  outpuf, 
depending  upon  the  rate  of  discharge.  To  illustrate 
the  point,  it  is  enough  to  say  that  the  output  of  a 
battery  if  discharged  in  one  hour  will  be  50  per  cent, 
of  the  output  if  the  same  battery  is  discharged  in 
10  hours,  but  the  charge  will  be  that  which  will 
produce  the  lo-hour  discharge,  allowing  for  loss 
in    conversion   besides. 

The  essence  of  ail  that  can  be  said  about  storage- 
batterj'  rates  of  discharge  and  the  resulting  efficiency 
is  contained  in  the  foregoing  statement,  but  vehicle 
builders  have  lost  sight  of  the  question  since  they 
fjund  that  batteries  can  be  discharged  at  high  rates 
and  still  leave  a  battery  with  which  to  conlinue  the 
performance.  It  is  true  that  at  the  high  speeds 
established  for  vehicles,  the  high  rate  is  unavoidable, 
because  the  vehicle  requires  a  large  expenditure  of 
euerg}',  and  the  weight  of  battery  preveius  adding 
more  battery,  with  a  view  to  reducing  the  rate  of 
discharge. 

The  only  way  to  consider  this  question  fairly  is 
to  go  back  to  first  principles,  which,  to  do,  requires 
that  we  compare  electric  vehicles  with  horse-drawn 
vehicles.  It  is  a  fact  that  the  diameter  of  travel  of 
horse-drawn  vehicles  is  about  iS  miles  a  day,  the 
average  speed  being  about  three  miles  an  hour,  ref- 
erence being  had  to  vehicles  in  commerce,  such  as 
deliverj'  wagons.  This  limitation  on  this  class  of 
vehicles  is  absolute,  so  that,  if  electric  vehicles  draw 
equal  loads  at  equal  speeds,  they  may  be  equally  as 
effective.  If,  how-ever,  electric  vehicles  draw  equal 
loads  at  twice  the  speed. the}^  will  be  twice  as  effective, 
and  were  vehicle  makers  to  establish  a  six-mile  rate 
of  speed,  it  would  be  one-half  the  speed  now  in 
general  practice,  and  it  is  now  fairly  well  estab- 
lished that,  w'hen  an  electric  vehicle  makes  two  trips 
to  one  of  the  horse-drawn  vehicle,  it  is  profitable  to 
employ  the  electric  vehicle  in  place  of  the  other. 

An  electric  delivery  wagon,  requiring  an  expendi- 
ture of  30  amperes  of  current  to  attain  a  speed  of 
ii:  miles  an  hour  on  a  level,  hard  road,  will  easih 
lun  on  the  same  road  at  six  miles  an  hour  on  an 
expenditure  of  18  amperes  of  current,  and  in  such 
case  the  time  of  discharge  of  the  battery  will  in- 
crease ;  therefore, 

18  :  30  : :  3  :  x  =  5  hours. 

The  gain  by  so  doing  is  more  than  the  gain  in 
battery-  efficiency,  because  the  life  of  the  battery  will 
.be  materially  increased,  the  cost  of  charging  current 
will  be  reduced,  and  the  depreciation  of  the  vehicle 
will  be  cut  dowm  a  large  amount.  It  is  true  that 
the  users  of  vehicles  will  not  like  the  change,  be- 
cause they  think  the  higher  speed  productive  of 
more  result ;  but  they  are  mistaken ;  the  gain  they 
see  is  a  mere  bagatelle  compared  with  the  loss  they 
fail  to  see.  Moreover,  the  present  success  of  elec- 
tric vehicles  is  but  meager,  and  it  may  be  that  elec- 


tric-vehicle makers  are  trying  to  do  more  than  can 
be  done  on  a  basis  that  will  be  reassuring  if  we 
consider  depreciation,  which  at  present  is  so  large 
that  there  is  no  considering  it  at  all. 

There  is  now  an  increasing  number  of  advocates 
of  a  lower  speed,  which,  as  before  stated,  means  a 
lower   depreciation   factor. 

Large  trucks  for  transporting  heavy  machinery 
are  not  being  constructed  to  operate  at  a  high  speed ; 
in  fact,  the  writer  examined  one  truck  for  heavy 
work,  geared  to  run  at  about  four  miles  an  hour, 
and  it  is  believed  that  that  truck  will  be  a  success. 

From  what  has  been  said,  it  is  not  the  battery 
alone  that  cries  for  a  more  sensible  rating,  but  the 
battery  would  surely  be  a  great  success  if,  in  the 
course  of  events,  the  rate  of  discharge  were  reduced 
to  that  which  would  discharge  the  battery  in  five 
hours,  instead  of  the  present  three-hour  basis. 
*  The  following  table  shows  just  about  the  differ- 
ence, as  between  the  two  rates,  and  a  perusal  of 
the  table  will  be  convincing,   it  is  believed: 

Table  Showing  Battery  Performance  in  Elec- 
trical Vehicles. 
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The  ampere-hour  efficiency  is  based  on  80  per  cent, 
efficiency,  on  a  basis  of  the  full  discharge  in  10 
hours,  and  a  loss  of  13  per  cent,  of  that  result  on 
a  five-hour  basis,  or  25  per  cent,  on  a  three-hour 
basis.  The  exact  loss  will  vary  a  little,  as  between 
makes  of  batteries,  but  not  enough  to  be  a  factor 
in  practice,  from  the  point  of  view  here  in  evidence. 
There  are  many  who  assume  that  the  ampere-hour 
efficiency  is  from  80  to  90  per  cent.,  without  consid- 
ering the  rate  of  discharge.  That  their  assumption 
is  non  sequitur,  may  be  illustrated  by  the  following 
proposition ; 

Take  the  battery  giving  63  ampere-hours  at  a 
three-hour  rate,  or  "j"  =  21-ampere  rate.  If  the 
efficiency  may  be  considered  as  80  per  cent.,  then  the 
charge  would  only  need  to  be  equal  tO(,':Bo=  78.7  am- 
pere-hours ;  but  we  know  that  this  battery,  when 
fully  charged,   will  give   outputs  as  follows : 

Three-hour  rate  =  63  ampere-hours. 

Five-hour  rate  =  73  ampere-hours. 

Eight-hour  rate  =  80.64  ampere-hours. 

So  that  it  requires  but  a  glance  to  show  that  the 
efficiency  at  a  three-hour  rate  cannot  be  80  per 
cent.,  because  the  full  charge  would  then  only  be,  as 


before  stated,  78.7  ampere-hours,  whereas  with  a 
full  charge  the  battery  will  give  80.64  ampere-hours' 
output  simply  by  reducing  the  rate  of  discharge,  so 
that  the  battery  will  be  discharged  in  eight  hours,  or 
eSj6-i  =  jogg  ampere  rate.  It  is  obviously  impossi- 
ble to  realize  80.64  ampere-hours  from  a  battery  into 
which  78.7  ampere-hours  is  put.  It  is  true  that 
electrochemically  formed  batteries,  in  which  the 
active  material  is  in  a  thin  layer  over  a  great  area, 
are  most  efficient  and  withstand  hea\'>'  discharges 
without  the  marked  drop  in  efficiency  that  is  in  evi- 
dence in  other  types  of  batteries,  but  even  they  will 
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FIG.    5.       LIGHTING     SYSTEM    FOR    ILLINOIS    CENTRAL  SUB- 
URBAN   SERVICE. — SUB-STATION    SWITCHBOARD 
AT    TWELFTH    STREET. 

show  no  such  results  at  high  rates  of  discharge  as 
would  seem  to  be  the  climax  of  popular  imagination. 

The  mileage  factors  given  in  the  table  are  based 
on  the  assumption  that  the  batteries  will  be  used 
in  vehicles  requiring  one-third  of  their  output  as 
a  rate,  or  one-fifth  of  their  output  as  a  rate,  taking 
the  respective  cases.  The  three-hour  batteries  are 
to  go  into  vehicles  making  J2  miles  an  hour  and  the 
five-hour  batteries  going  into  vehicles  making  six 
miles  an  hour.  While  the  six-mile  vehicle  only 
travels  at  one-half  the  speed  of  the  other,  yet.  even 
so,  it  travels  farther,  because  the  battery  gives  a 
greater  output,  even  allowing  that  the  six-mile  speed 
does  not  cut  the  current  rate  of  consumption  in  two, 
and  the  reason  it  does  not,  in  many  cases,  is  that  the 
fixed  losses  in  motor  windings,  hysteresis  of  arma- 
ture core,  Faucault  currents,  friction  of  bearings 
and  brushes  and  the  C'R  losses  overshadow  the  de- 
crease in  power  theoretically  necessary  to  maintain 
a  velocity  of  six  miles  an  hour,  instead  of  12  miles 
an    hour. 

It  is  also  a  fact  that  the  energy  dissipated  in  the 
brake  usual  to  a  12-mile  rate  of  speed  will  be  far 
less  in  the  case  of  the  six-mile  rate,  and  there  are 
other  considerations.  For  illustration,  the  higher 
speed  is  not  practicable  in  a  congested  street;  thus 
the  vehicle  must  be  operated  for  a  large  part  of 
the  time  under  conditions  not  at  all  economical, 
since  the  controller  combinations  must  be  taken  into 
account,  and  besides,  a  high-speed  vehicle,  in  the 
hands  of  a  low-speed  driver,  is  about  as  safe  as  a 
treed  wildcat. 

The  law  limiting  the  speed  of  vehicles  to  eight 
miles  an  hour,  while  of  the  deplorable  class-legis- 
lation character,  and  stupid  enough  in  its  framing, 
will  tend  to  produce  the  results  herein  cited.  The 
same  law  will  also  give  vehicle  builders  an  excuse  for 
reducing  speed,  but  if  the  matter  is  left  to  pur- 
chasers or  vehicle  salesmen,  the  present  12-mile 
standard  will  be  stretched  to  the  limit  of  elasticity. 


New    Street-railway    Commission    for 
Chicago. 

At  the  meeting  of  the  Chicago  City  Council  on 
Monday  evening.  May  20th,  Mayor  Harrison  named 
a  committee  on  local  transportation,  which  is  to 
report  from  time  to  time  on  street-railway  questions. 
The  committee  is  to  devote  its  attention  to  the  needs 
of  every  ward  in  the  city,  with  regard  to  street- 
railway  transportation.  The  following  committee 
was  appointed:  Alderman  Bennett,  chairman;  Alder- 
men Goldzicr.  Jackson,  Foreman,  Herrman,  Mavor, 
W.    F.    Brennan,    Connery  and    Minwegen. 


FIG.    4.       LIGHTING    SYSTEM    FOR    ILLINOIS    CENTRAL    SUEURB.A,N    SERVICE. — REAR    OF    MAIN    SWITCHBOARD. 


The  Las  Vegas  and  Hot  Springs  Electric  Railway. 
Light  and  Power  company  has  been  incorporated, 
with  an  authorized  capital  stock  of  $200,000.  The 
purpose  of  the  company  is  the  construction  of  a 
street-railway  arid  electric-light  plant  at  Las  Vegas, 
N.  M.,  and  neighboring  towns. 
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Photometric  Value  of  Arc  Lamps.' 

This  committee  is  composed  of  Henry  L.  Doherty, 
chairman;  Professor  W.  E.  Goldsborough  and  J.  Q- 
Brown.  As  was  the  case  last  year,  the  report  is 
one  of  progress,  the  various  investigations  outlined 
by  the  committee  not  being  as  yet  completed.  The 
report  opens  with  an  acknowledgment  of  the  uni- 
form courtesy  that  has  been  shown  by  the  various 
manufacturers  of  arc  lamps  and  carbons,  in  placing 
at  the  disposal  of  the  committee  the  materials 
needed  for  the  tests.  Practically  all  American  mak- 
ers of  lamps  and  carbons  have  assisted  the  com- 
mittee by  furnishing  samples  of  their  output  for 
test.  The  committee  calls  attention  to  the  growirig 
importance  of  the  enclosed  arc  as  an  artificial  il- 
luminant  and  the  need  of  an  accurate  knowledge 
of  its  performance. 

The  tests  have  been  carried  out  for  the  committee 
in  the  photometric  laboratories  of  Purdue  University. 
The  committee  expresses  its  great  obligation  to  the 
authorities  of  the  university  for  the  use  of  its 
laboratories  and  equipment,  and  for  the  power  fa- 
cilities so  essential  to  the  conduct  of  the  tests. 

The  bulk  of  the  report  deals  with  the  life  and 
efficiency  of  commercial  brands  of  enclosed-arc  car- 
bons, although  the  questions  of  steadiness  of  opera- 
tion  in  lamps  and  the  photometric  values  of  series 


feattire  of  the  apparatus  which  has  proved  to  be  of 
great  convenience.  As  shown  in  Fig.  i,  this  con- 
sists of  a  wheel  with  six  radial  arms,  the  whole  be- 
ing mounted  so  as  to  turn  in  a  horizontal  plane. 
Six  lamps  may  be  suspended  from  the  arras,  pro- 
vision being  made  to  adjust  the  height  of  the  lamp 
accurately  by  a  suitable  turnbuckle.  To  test  a 
lamp,  at  any  period  of  its  life,  it  is  only  necessary 
to  turn  the  wheel  until  the  lamp  is  thrown  into  its 
proper  position  with  reference  to  the  mirror  sys- 
tem. After  closing  the  black  curtains,  so  as  to  cut 
out  all  extraneous  light,  the  operator  can  proceed 
with  the  measurements.  These  finished,  another 
lamp  is  turned  into  place,  and  the  operations  re- 
peated. Thus,  during  the  100  or  more  hours  of 
their  life,  the  lamps  burn  quite  unmolested.  They 
are  tested  as  often  as  may  be  desired,  and  always 
in  the  same  position  with  respect  to  the  photometer 
system.  I  ain  confident  that  in  no  other  way  can 
consistent  results  be  obtained  in  an  investigation 
of   the   life   performance   of  enclosed   arcs." 

After  certain  preliminary  runs  to  determine  the 
efficiency  of  the  method  einployed,  preparations 
were  made  to  test  samples  of  five  brands  of  carbons 
for  enclosed-arc  lighting,  these  brands  being  well 
known  and  obtainable  in  the  open  markets  of  to-day. 
The  samples  represent  the  product  of  three  Ameri 
can  and  two  European  mannf-T'nr'Ts 


FIG      I.      PHOTOMETRIC   VALUE   OF   ARC   LAMPS. — SBPPORT  FOR    LAMPS. 


direct  and  alternating-current  enclosed  arcs  are 
given  some   attention. 

For  the  testing  of  the  arc-light  carbons,  a  special 
photometric  equipment  lias  been  designed  and  in- 
stalled by  Professor  C.  P.  JMatthews.  Mr.  Paul  B. 
Sawyer  has  assisted  him  in  the  work  through  the 
year.  Acknowledgment  is  also  made  to  Messrs. 
Winter,  Hardwicke,  LeFever,  McBroom  and  Wat- 
jen,  members  of  the  graduating  class  at  Purdue 
University,  for  their  assistance  in  various  parts  of 
the  work.  Professor  Matthews'  report  is  as  fol- 
lows : 

"Curves  of  the  distribution  of  luminous  intensity, 
such  as  those  given  in  last  year's  report,  are  ob- 
tained by  what  may  be  called  the  step-by-step 
method.  That  is  to  say,  the  mirrors  are  moved 
stepwise  about  the  source  until  the  complete  dis- 
tribution of  intensity  in  a  vertical  plane  has  been 
obtained.  In  each  position  of  the  mirrors  it  is 
necessary  to  take  from  15  to  25  settings  in  order 
to  get  a  good  mean.  To  secure  these  settings,  to 
make  the  subsequent  calculations  and  finally  to  plot 
and  integrate  the  necessary  curves  for  a  single  lamp 
require  the  best  part  of  a  day.  Now,  a  test  upon 
enclosed  arc-light  carbons,  to  be  in  any  degree  rep- 
resentative, must  be  tlie  combined  result  of  meas- 
urements made  upon  a  number  of  samples  from 
each  brand.  Such  measurements  should  be  made 
at  intervals  of  10  hours,  say.  throughout  the  life 
of  the  carbons.  It  becomes  at  once  evident  that  to 
apply  the  stepwise  method  to  an  undertaking  of  this 
kind  would  be  a  well-nigh  endless  task.  I  there- 
fore set  out  to  develop  and  install  an  apparatus 
which  should  give  at  each  photometer  setting  a 
value  of  either  the  mean  spherical  or  mean  hemi- 
spherical intensity,  as  might  be  desired.  The  diffi- 
culties encountered  in  the  perfection  of  this  method 
were  frequent,  and  oftentimes  annoying.  When 
finally  the  sources  of  error  were  taken  care  of,  all 
the  constants  determined,  and  the  method  in  suc- 
cessful operation,  more  than  half  the  available  time 
for  testing  had  elapsed.  Notwithstanding  this,  it 
is  doubtftil  if  the  results  could  have  been  obtained 
by  the  slower  method  in  time  for  presentation  here, 
and  one  has  the  satisfaction  of  feeling  that  the  ap- 
paratus is  now  in  working  order  for  expediting 
further  work  on  arc-light  photometry. 

"A  detailed  description  of  this  apparatus,  with 
the  theory  of  its  operation,  and  with  due  acknowl- 
edgment to  my  sources  of  aid,  will  be  given  else- 
where.    However,    attention    may    be   called    to    one 

I.  Abstract  of  report  presented  to  the  National  Electric 
Light  association  at  Niagara  Falls,  N.  Y.,  on  May  zz,  igor. 


The  carbons  were  burned  in  six  General  Electric, 
iio-volt,  alternating-current  lamps,  provided  with 
opalescent  inner  globes  and  shades.  Of  these  lamps, 
five  were  fitted  with  the  particular  brand  of  carbons 
to  be  tested,  the  sixth  lamp  being  held  in  reserve, 
lest  accident  or  poor  operation  should  require  a  sub- 
stitution. Experience  showed,  in  one  or  two  cases, 
the  wisdom  of  this  precaution.  The  lamps  were 
suspended  from  the  radial  arms  of  the  wheel  shown 
in  the  foregoing  figure.  In  this  position  the  lamps 
ran  out  the  life  of  one  trimming.  With  few  ex- 
ceptions,  the   only  stops   were   at   the   close   of  the 
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trimming    may,  therefore,  be  expressed  by  the  sim- 
ple formula 

rt.  +  n 
wlTere  !«  is  the  fixed  range  referred  to  and  r*.  ri 
the  respective  rates  of  burning  of  the  upper  and 
lower  carbons.  The  life,  clearly,  will  be  a  maxi- 
mum for  that  case  in  which  the  sum  of  these  rates 
is  a  minimum. 

A  lamp  fitted  with  a  shade  is,  in  itself,  an  intima- 
tion that  only  the  downward  flux  of  light  is  of  value. 


FIG     3.       PHOTOMETRIC  VALUE  OF  ARC    LAMPS. — LUMINOUS 
INTENSITY    OF    DIRECT-CURRENT    SERIES    ARCS. 

The  logical  basis  of  comparison  in  such  cases  is  the 
mean  hemispherical  intensity,  or,  if  desired,  the 
downward  flux  of  light  which  is  2"^  times  the  mean 
hemispherical  intensity.  In  the  following  carbon 
tests,  the  mean  hemispherical  intensity  is  the  quan- 
tity determined.  In  the  curves  it  will  be  found 
plotted  as  an   ordinate  against  time  as  an  abscissa. 

In  what  follows,  the  brands  of  carbons  will  be 
designated  by  Roman  numerals,  in  the  order  of  the 
tests,  while  the  lamps  will  be  referred  to  as  (A). 
(B),  etc.  The  upper  carbon  in  all  the  tests  was 
cored,    the    lower    carbon    solid. 

Carbons  1. — The  results  of  the  first  test  are  to 
be  found  in  Fig.  2,  which  shows  the  life  curves  of 
the  individual  lamps  in  light  lines  and  the  mean 
performance  of  the  five  lamps  in  the  heavy  line. 
We  note  here  that  the  trend  of  the  mean  curve  is, 
in  the  main,  upward.  After  85  hours'  burning,  these 
carbons  showed  10  per  cent,  better  performance  than 
at  the  start.  Lamp  (B)  distanced  its  companions 
by  showing  a  life  of  114  hours.  On  the  third, 
fourth,  seventh  and  eighth  tests  the  points  are  quite 
close  together;  on  the  other  tests  there  is  more  or 
less  divergence.  Why  this  difference?  The  use 
of  an  apparatus  for  recording  the  changes  in  the  arc 
length  in  lamps,  such  as  these,  has  convinced  me 
that  these  differences  are  due,  in  a  large  measure, 
to  changes  in  the  arc  length.  Now,  the  time  be- 
tween successive  feedings  is,  in  a  well-regulated 
lamp,  an  interval  considerably  longer  than  that  re- 
quired for  a  test.  During  this  interval  between 
feedings,  the  arc  tends  to  grow  steadily  longer.  It 
bus  been  shown  by  Blondel  and  by  Ayrton  that  the 
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FIG.    2.       PHOTOMETRIC    VALUE    OF    ARC    LAMPS. — INTENSITY-LIFE    CURVES    OF    CARBONS. 


laboratory  day.  Counting  all  interruptions,  the  av- 
erage run  was  about  eight  hours.  Not  infrequently, 
a  steady  run  of  t2  hours  occurred.  These  condi- 
tions are  probably  somewhat  better,  and  certainly  no 
worse,  than  the  average  conditions  of  practice.  The 
carbon  life  shown  in  the  following  results  seems 
to  corroborate  this  statement,  as  the  life  usually 
claimed  for  lamps  of  this  type  is  So  to  lOO  hours. 
It  may  be  well  to  note  just  here  that  the  duration 
of  burning  in  these  lamps  is  limited  by  the  allowa- 
ble range  of  descent  of  the  upper  carbon  holder. 
This    range    is    a    fixed   quantity.     The   life    on    one 


luminous  intensity  of  an  arc  at  constant  current  is 
dependent,  in  a  very  important  way,  on  the  arc 
length.  It  seems  clear  then  that  tests,  such  as  those 
described  here,  might  at  one  time  find  the  arcs  of 
approximately  the  same  length,  and  at  another  time 
differing  considerably  in  length.  Lack  of  homo- 
geneity in  either  upper  or  lower  carbon  might  also 
have  an  effect.  It  is  evident  that  any  constarii;  dif- 
ference in  the  carbons  or  in  the  transparency  of 
the  inner  globes  would  be  made  manifest  by  a  per- 
manent  separation  of  the  life  curves. 

While  the  length  of  these  curves  indicates  the  life 
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uf  the  carbons  and  the  mean  ordinate  their  light 
vahie,  these  qnantities  alone  are  not  a  sufficient 
measure  of  tlie  worth  of  the  carbon.  The  area  be- 
tween the  curves  and  the  X-axis  is  an  important 
basis  of  comparison.  This  area  has  been  found  for 
eacli  test.  It  is  measured  in  Hefner-unit  hours. 
For  carbons  I,  this  quantity  is  20,200,  or  202  hekto- 
hefner-hours.  The  mean  intensity  is  202  Hefner 
units,    and   the   life  on   one    trimming,   100   hours. 

Carbons  II. — The  mean  life  of  this  set  of  carbons 
is  practically  99  hours.     However,  lamp  (A)  showed 
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FIG.   4. 


PaOTOMETRIC  VALUE   OF  ARC   LAMPS. — LUMINOUS 
INTENSITY  OF  ALTERNATING  SERIES  ARCS. 


the  brief  life  of  62.5  hours.  There  must  have  been 
some  imperfection  in  the  fit  of  the  gas  cap  on  this 
lamp,  although  every  precaution  was  taken  to  se- 
cure impartial  treatment  in  this,  as  in  every  other 
respect.  If  it  is  justifiable  to  exclude  (A),  we  find 
a  life  of  107.9  hours.  The  Hefner-unit  hours  rise 
in  such  case  to  23.800.  The  performance  of  (A) 
indicates  that  the  life  of  an  enclosed  arc  may  be 
seriously  curtailed  by  causes  not  easily  detected. 
The  mean  curve  in  this  test  rises  to  a  maximum  at 
60  hours'  life.  Lamp  (F)  shows  a  somewhat  re- 
markable performance,  both  as  regards  intensity  and 
life.  A  mean  intensity  of  238  Hefner  units  is  main- 
tained throughout  iii  hours,  or  a  yield  of  264  hekto- 
hefner-hours,    which    is    about    double   the   yield    of 

(Ar 

Carbons  III. — As  regards  life,  these  carbons  show 
a  noteworthy  performance.  The  mean  life  is  115.6 
hours,  and  the  maximum  life.  129  hours.  The 
mean  curve  does  not  show  the  tendency  to  rise 
shown  in  the  case  of  carbons  I,  although,  as  a  whole, 
it  lies  high.  By  weight  the  per  cent,  ash  and  dust 
is  about  the  same.  An  inspection  of  the  inner 
g^lobes  after  the  tests  showed  that  the  deposit  near 
the  base  of  the  globe  in  case  III  was  darker,  that 
is,  contained  more  carbon  dust  than  in  case  I.  This 
is.  in  my  opinion,  the  cause  of  the  drooping  tend- 
ency to  be  seen  in  the  mean  curve  of  carbons  III 
after  45  hours.  In  this  connection,  it  is  important 
to  note  that  the  number  of  extinctions  in  these  tests 
was  somewhat  greater  than  in  the  case  of  carbons 
I  and  II.  The  carbon  dust  is  due.  in  large  part,  to 
the  pounding  or  chattering  of  the  carbons  at  the 
start.  These  carbons  show  a  mean  performance  of 
252  hekto-hefner-hours. 

Carbons  IV. — The  contour  of  the  mean  curve  of 
these  carbons  is  smooth  and  represents,  in  an  ex- 
cellent manner,  the  life  behavior  of  a  lamp  of  this 
type.  The  arc  appears  beneath  the  edge  of  the 
shade  at  about  45  hours,  giving  a  maximum  lumi- 
nous intensity  at  about  55  hours.  The  third  maxi- 
mum point  at  100  hours  was  obtained  in  some  of 
the  other  cases,  and  will,  no  doubt,  ahvays  be  pres- 
ent v/hen  the  coating  at  the  base  of  the  globe  is  not 
too  dense. 

Carbons  V. — The  luminous  intensity  of  these  car- 
bons is  low  and  the  life  rather  brief  The  core  of 
the  upper  carbon  seemed  to  be  of  high  conduc- 
tivity, but  of  too  loose  structure,  as  it  fell  out  in 
considerable  quantities,  because  of  the  pounding  of 
the  carbons,  and  collected  around  the  base  of  the 
lower  carbon.  The  arc  was  very  long  and  well 
centered  at  the  start,  but  not  particularly  luminous. 
The  materials  in  the  core  are  such  as  to  lower  the 
luminous  intensity,  with  little,  if  any,  gain  in  steadi- 
ness of  operation.  The  very  considerable  rise  in 
the  intensity  curve  shows  that  the  ash  on  the  globe 
was  not  excessive.  The  gain  in  the  weights  of  the 
globes  confirms  this  conclusion.  The  mean  life  is 
S5.6 :  the  mean  luminous  intensity  is  196,  and  their 
product,   16,600. 

It  is  of  interest  to  plot  on  one  sheet  the  mean 
cun-es  of  these  various  life  histories.  We  may  com- 
pare these  five  brands  of  carbons  in  three  different 
ways.  viz..  on  a  basis  of  luminous  intensity,  on  a 
basis  of  life  and  on  a  basis  of  intensity-life. 
Arranging  the  carbons  in  order  of  excellence,  the 
best   first,    we   have: 

L'fe.  Intecsity-life. 

III  IV 
II*  III 

IV  n 
I*  I 

V  V 

*If  (A)  be  incloded  in  Carbons  II,  the  starred  valaes  will  be 
interchanged. 


It  is  of  interest  to  note  that,  after  75  hours'  burn- 
ing, carbons  I,  11.  Ill  and  V  gave  approximately 
the  same  luminous  intensity,  and  also  that  the  trend 
of  all  the  curves  is,  in  the  main,  upward.  Carbons 
W  maintain  a   distinct   lead  throughout  their   life. 

A  partial  summary  of  the  results  is  given  in  the 
following  table : 

1.         3.         3.         4.  5. 

Total  consumption,  inches        6.19        6.3        6.16        6.3        6.32 

Consumption  ratio i^.3,%     16. 5S     5-i5K       8.4%       * 

Clearance .0094       .010       .0093       .0079    .0151 

Number  of  extinctions 11  14         16  14  ir 

Average  run 9.3  7.4        7.09        7.3        7.74 

Life  00  one  trim 100.  i        98.8    115. 6      105.2      85.6 

Luminous  intensity 202  218        222         259        196 

Hefaer-unit  hours 20,200    21,500   25,200    27.500    16,600 

Hefner-unit  hours  per  in.  3.263      3,540     4,083    4,360      2,609 

Owing  to  the  growmg  importance  of  series  en- 
closed arcs,  it  has  seemed  desirable  to  take  up  their 
photometric  value  in  these  investigations.  Fig.  3 
shows  the  distribution  of  luminous  intensity  in  the 
case  of  a  direct-current,  series  enclosed  arc,  pro- 
vided with  opalescent  inner  globe  and  clear  outer 
globe.     The   data  are : 

Electromotive  force 70  volts. 

Current 6.8  amperes. 

Power 476  watts. 

Mean  hemispherical  intensity ...  329  befner-units. 

Mean  spherical  intensity 266  hefner-units. 

Watts  per  mean  spherical i  .78 

Watts  per  mean  hemispherical 1.45 

Similarly,  Fig.  4  shows  the  distribution  of  lumi- 
nous intensity  in  the  case  of  an  alternating-current 
series  enclosed  arc.  fitted  with  opalescent  inner  globe 
and    metallic    shade.    The    data    are : 

Electromotive  force 70  volts, 

Current 6.6  amperes. 

Power,  apparent 482    watts. 

Power,  true 455    watts. 

Power  factor 94 

Mean  hemispherical  intensity 314  hefuer-unils. 

Watts  per  mean  hemispherical  intensity i  .44 

As  tests  on  series  arcs  are  still  in  progress,  dis- 
cussion will  be  reserved  until  further  data  are 
available. 


High-candlepower  Nernst  Lamps. 

Although  the  efforts  of  the  German  manufacturers 
were  first  directed  toward  the  development  of 
Nernst  lamps  of  40  to  80  watts'  capacity,  the  Allge- 
meine  company  of  Berlin  is  now  in  a  position  to 
turn  out  100  and  200-watt  lamps  (from  65  to  135 
candlepower)  of  the  type  shown  in  Fig.  I.  Lamps 
of  40  to  So  watts'  capacity  and  from  25  to  50  candle- 
power  still  constitute  the  chief  output,  but  the 
company  hopes  to  bring  the  manufacture  of  the 
new  model  up  to  the  same  extent. 

The  lamp  shown  in  Fig.  i   is  designed  especially 


Intensity. 

rv 

III 
II 
I 

v 


FIG.     I.       HIGH-CANDLEPOWER    NERNST    LAMPS. — 
EXTERIOR    OF    LAMP. 

to  take  the  place  of  groups  of  ordinary  incandes- 
cent lamps.  It  comprises,  essentially,  in  addition 
to  the  burner  with  its  support  (the  lamp  proper), 
the  pendant  with  the  lamp  globe  and  the  shunt 
resistance.  This  resistance  has  a  long  life,  and  if 
destroyed  can  be  easily  replaced.  The  burner  of 
the  lamp  has  an  average  life  of  300  hours ;  to  re- 
place it  requires  little  skill,  and  it  is  not  subject  to 
injury  if  one  handles  only  the  porcelain  disk  to 
which  it  is  attached. 

Fig.  2  shows  the  lamp  with  burner,  without  the 
globe,  and  Fig.  3  shows  the  burner  alone.  By  re- 
moving the  screw  (s).  Fig.  3,  the  burner  can  be 
taken  out  from  the  support.  In  installing  a  new 
burner  complete  connection  is  made  by  inserting 
the  stem  (ai).  Fig.  2,  in  the  quill  (a),  and  the 
stem  (b)  in  the  quill  (bi).  The  screw  (s)  is  then 
inserted  to  hold  together  the  strips  (c)  and  (ci),  and 


the  burner  is  thereby  prevented  from  falling  out.  The 
arrangement  answers  equally  well  for  direct  or  al- 
ternating  currents. 

The  accompanying  statistics  of  comparison  be- 
tween i6-candlepower  incandescent  lamps  and  50- 
watt  Nernst  lamps  give  proof,  says  the  Elektrotech- 
nischer  Anzeiger  of  Berlin,  of  the  economy  of  the 
latter. 

Model  A  (the  type  shown  in  Fig.  i)  of  100 
watts  (about  65  candlepower),  replaced  four  16- 
candlepower  incandescent  lamps.  At  a  cost  for  cur- 
rent of  55  pfennigs  (13  cents)  per  kilowatt-hour, 
for  600  hours  yearly,  the  lighting  cost  of  four  car- 
bon-filament incandescent  lamps  is :  -"       ^  ^  ^.^ 

1 ,000 
^  66  marks.     Replacing  four  lamps  at  55   pfennigs 


Lamp  without  Shade.  Fig.  3-     Burner. 

HIGH-CANDLEPOWER    NERNST    LAMPS. 

~   2.20   marks,   or    a   total    of    68.20    marks.      The 
Nernst    lamp   figures    out  ^"0  X  600  X  55      ==   3^ 

1,000 
marks.     Replacing  two  burners   at  two  marks  =  ^ 
marks,  or  a  total  of  zi  marks.     Thus,  the  cost  dif- 
ference per  year  is  31.20  marks,  45.75  per  cent,  or 
$7-42. 

Model  A,  200  watts  (about  135  candlepower),  re- 
placed 8.5  i6-candlepower  incandescent  lamps.  At 
the  same  current  cost  and  number  of  light-hours 
as  above,  the  cost  of  .operation  of  the  incandescent 

lamp    is  '^  ^      ^^   or  140.25  marks.     Replac- 

1,000 
ing    8.5    lamps     at     55     pfennigs    =^   4.68    marks,    or 
a    total    of    144.93    marks.     For    the    Nernst    lamp : 
200  X  600  X  55  =  6(3  jj^arks.     Replacing  two  burn- 

1,000 
ers  at  two  marks  ^  4  marks,  a  total  of  70  marks. 
Thus,  the  cost  difference  per  year  is  74.93  marks,  or 
51.7  per    cent. 

The  Nernst  65-candIcpower  lamp  for  no  and  220 
volts  costs  12.50  marks,  and  the  135-candlepower 
lamp  for  220  volts  costs  14.5  marks,  complete,  with 
a  simple  globe.  Roughly,  a  mark  Is  equivalent  to 
24    cents. 


The   Machinists'  Strike. 

Machinists  in  all  parts  of  the  country  went  on 
strike  May  20th  for  a  nine-hour  day,  a  scale  of  wages 
equal  to  the  present  lo-hour  day,  and  other  demands. 
It  is  estimated  that  fully  40,000  men  are  out.  The 
cities  most  seriously  affected  are  San  Francisco, 
Cincinnati  and  New  York.  In  Chicago  less  than  200 
men  struck,  and  indications  are  that  the  employes 
at  nearly  every  large  machinery  manufacturing  plant 
will  adjust  the  wage  question  by  arbitration.  The 
Chicago  Association  of  Machinery  Manufacturers 
met  at  the  Great  Northern  Hotel  and  decided  to 
leave  the  whole  question  to  the  National  association 
for  adjustment.  The  men  have  agreed  to  be  bound 
by  any  arbitration  effectually  carried  out  by  the 
National  Metal  Trades  association  relative  to  wages. 

President  O'Connell  of  the  National  Association  of 
Machinists  said  on  Monday  evening.  May  20th,  that 
his  reports  showed  that  904  firms,  employing  30,- 
000  men,  already  had  signed  the  agreements  for  the 
nine-hour  day  or  made  satisfactory  arrangements 
with  the  local  organizations.  Among  the  electrical 
companies  affected  by  the  strike  are  the  Electric 
Vehicle  company,  Hartford.  Conn. ;  Incandescent 
Arc  Light  company.  New  York  city,  and  the  West- 
ern  Telephone   Conslruction   company,    Chicago. 


The  Council  Bluffs  (Iowa)  Gas  and  Electric  Light 
company    will   erect   a    new   electric-light    plant. 
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Oil  pages  360  and  361  of  this  issue  of  the  Western 
Electrician  is  given  Dr.  Kennelly's  paper  on  "The 
New  Edison  Storage  Battery,"  delivered  at  the  an- 
nual meeting  of  the  American  Institute  of  "Elec- 
trical Engineers  in  New  York  on  Tuesday,  May  21st. 
To  lay  this  interesting  and  valuable  description  be- 
fore the  readers  of  this  journal,  it  was  necessary  to 
telegraph  the  full  text  of  3,000  words  from  New 
York.  This  was  done,  as  the  interest  in  Edison's 
latest  work  has  been  very  great.  Dr.  Kennelly  is 
a  careful  engineer  and  a  close  friend  of  the  great 
inventor,  and  hi-s  description  may  be  accepted  as 
authoritative.  It  will  be  seen  that  the  new  Edison 
cell  is  a  nickel-iron  one  of  exceptional  lightness. 
Now  that  electrical  men  know  how  the  battery  is 
made,  the  actual  performance  of  the  cell  will  be 
awaited  with  keen  interest. 


For  outdoor  lighting  the  Pan-American  Exposition 
seems  to  have  demonstrated  conclusively  that  25- 
cycle  current  is  feasible  for  the  operation  of  incan- 
descent lamps.  There  is  no  flickering  in  the  light, 
although  at  the  low  frequency  employed  many  engi- 
neers of  prominence  expressed  the  fear  that  there 
would  be.  However,  Mr.  Stieringer,  the  consulting 
electrical  engineer  for  the  exposition,  was  confident 
that  the  illumination  would  be  satisfactory,  and  the 
event  has  proved  that  he  was  more  than  right. 


Electromedical  inventions  are  announced  from  time 
to  time  that,  as  a  rule,  are  rather  unique  than 
useful.  One  of  the  latest  of  these  discoveries  is 
credited  to  Germany,  where  a  Dr.  Theodor  Berndt 
of  Wiesbaden  has  invented  what  is  termed  "electric 
eyeglasses,"  that  are  "guaranteed"  to  restore  dimmed 
or  darkened  vision.  The  article  in  question  takes 
practically  the  same  shape  as  an  ordinary  pair  of 
spectacles.  The  frame,  however,  is  specially  con- 
structed, being  made  of  thin  layers  of  copper  and  zinc. 
A  set  of  these  electric  glasses,  suitably  equipped  with 
a  sufficiently  strong  electrolyte,  might  possibly  serve 
to  excite  nervous  action  in  the  region  of  the  nose 
and  eye,  but  a  practical  demonstration  of  beneficial 
results  to  the  vision  caused  by  wearing  the  glasses 
may  be  looked  for  before  much  faith  can  be  put  in 
the  physician's  guarantee. 


Data  of  central-station  performance  seldom  re- 
ceive the  attention  from  the  manager  which  their 
importance  deserves.  Mr.  C.  R.  Van  Trump,  at  the 
recent  Niagara  Falls  convention  of  the  National 
Electric  Light  association,  read  a  paper  on  "A  Sta- 
tion-load Diagram,"  in  which  he  set  forth  a  method 
of  collecting  and  tabulating  essential  facts  that  is 
simple  and  effective  and  should  prove  of  great  prac- 
tical assistance  to  the  managers  of  plants.  The 
method  described  by  Mr.  Van  Trump  in  his  paper, 
presented  elsewhere  in  this  issue,  is  one  suitable  for 
a  station  of  a  great  variety  of  loads.  The  author 
has  given  the  system  the  test  of  practical  operation 
in  his  own  plant  for  the  last  two  years,  and  it  has 
been  the  means  of  pointing  out  many  places  wherein 
it  was  possible  to  better  materially  the  economy  and 
efficiency  of  the  plant.  I'he  simplicity  and  cheapness 
of  the  apparatus  used  and  the  small  amount  of  time 
necessary  to  record  and  afterward  average  the  data 
are  features  which  especially  recommend  Mr.  Van 
Trump's  system. 


One  good  feature  of  the  electric-light  convention 
at  Niagara  Falls  during  the  week  was  the  well- 
sustained'  good  attendance  at  the  sessions  of  the 
meeting.  Whether  this  was  due  to  the  admonitions 
of  the  Western  Electrician  last  week,  the  excellence 
of  the  convention  programme,  or  to  the  fact  that 
it  rained  one  day,  it  is  certain  that  the  average  at- 
tendance was  excellent.  The  papers  and  committee 
reports  were  valuable,  and  some  of  them  brought 
out  interesting  discussions.  There  were  not  many 
exhibits  of  apparatus,  but  the  fact  was  easily  ac- 
counted for  by  the  nearness  of  the  exposition  in 
Buffalo,  which  was,  in  fact,  the  attraction  that  drew 
the  convention  to  Niagara  Falls  this  year  for  a  third 
visit.  However,  the  supply  men  were  out  in  full 
force,  and  the  central-station  managers  were  re- 
minded that  there  were  still  goods  to  be  bought. 

There  are,  of  course,  many  things  interesting  to 
electrical  men  in  the  vicinity  of  Niagara  Falls,  and 
many  of  the  visitors  took  advantage  of  the  opportu- 
nity to  visit  some  of  them.    The  existing  station  of 
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the  Niagara  Falls  Power  company  has  been  but  re- 
cently filled  to  its  full  capacity  of  10  5.000-horse- 
powcr  generators — 50,000  horsepower — and  it  came 
in  for  its  meed  of  admiration  and  wonder.  Readers 
of  the  Western  Electrician  will  be  interested  in  the 
statement  that  we  believe  the  picture  in  last  week's 
issue,  showing  the  line  of  10  generators  in  this  sta- 
tion, was  the  first  to  be  published  of  the  completed 
plant  in  Power  House  No.  i.  Power  House  No.  2 
is,  of  course,  only  in  existence  in  the  engineer's  draw- 
ings as  yet.  It  will  likewise  have  a  capacity  of 
50,000  horsepower,  and  thus  the  eventual  capacity 
of  the  twin  plants  will  be  100,000  horsepower.  There 
arc  many  other  out-of-the-ordinary  electrical  plants 
in  and  about  Niagara  Falls,  and  probably  each  one 
had  its  quota  of  convention  visitors,  who  thus  found 
other  means  of  increasing  their  stock  of  knowledge 
than  by  the  convention  alone,  instructive  as  the  latter 
undoubtedly  was. 


It  begins  to  look  as  though  the  National  Electric 
Light  association  was  getting  ready  to  back  up  years 
of  protest  against  the  unjust  discriminations  in  freight 
rates  on  electrical  machinery  by  more  decided  action. 
The  association's  committee  on  freight  classification, 
of  which  James  I.  Ayer  is  chairman,  has  pointed  out 
the  injustice  of  classifying,  to  take  a  single  instance, 
a  dynamo  casting  as  first-class  material  at  a  high 
rate  and  a  steam-engine  casting  or  a  lathe  as  fourth- 
class  material  at  a  much  lower  rate.  But  repre- 
sentations to  the  official  classification  cominittee  of 
the  railroads  were  of  no  avail.  After  much  corre- 
spondence, the  official  classification  committee  an- 
nounced that  it  did  not  think  it  expedient  to  recom- 
mend a  change.  At  the  Niagara  Falls  convention 
this  week  Mr.  Ayer  brought  up  the  old  subject  again, 
as  in  duty  bound,  and  suggested  that  a  test  case 
be  made  to  determine  whether,  under  the  interstate- 
commerce  law,  the  railroads,  as  represented  by  their 
official  classification  committee,  liave  the  right  to 
discriminate  against  electrical  machinery  in  freight 
rates.  The  association  adopted  the  suggestion,  or,  at 
any  rate,  authorized  Mr.  Ayer's  committee  to  take 
such  steps  in  the  matter  as  seemed  to  it  to  be  proper. 
It  may  be  that  a  long  litigation  may  result,  or,  pos- 
sibly, when  the  railroad  classification  committee  sees 
that  the  National  Electric  Light  association  is  in 
earnest,  it  may  concede  the  justice  of  its  position. 
It  seems  to  us  that  the  association  presents  a  very 
strong  case,  resting  its  claim  for  relief  from  un- 
just charges  on  simple  justice,  and  we  wish  it  suc- 
cess. 


The  report  of  the  committee  on  the  photometric 
value  of  arc  lamps  presented  at  the  convention  of 
the  National  Electric  Light  association  this  week 
proved  to  be  one  of  the  important  features  of  the 
meeting.  Like  the  first  report  at  last  year's  con- 
vention, this  report  was  one  of  progress,  stating  what 
had  been  accomplished  during  the  year  by  the  com- 
mittee in  arc-lamp  investigation.  The  work  was 
continued  in  the  electrical  engineering  laboratories 
at  Purdue  University,  under  the  direction  of  Pro- 
fessor W.  E.  Goldshorough,  with  the  assistance  of 
Professor  C.  P.  Matthews  and  some  of  the  mem- 
bers of  the  graduating  class.  Elsewhere  in  this  is- 
sue is  given  an  abstract  of  the  committee's  report, 
which  is  based  principally  on  the  sub-report  of  Pro- 
fessor Matthews. 

The  first  year's  investigations  were  devoted,  in 
the  main,  to  a  study  of  the  luminosity  of  Iio-volt, 
direct  and  alternating-current,  cnclosed-arc  lai^ips, 
and  some  valuable  results  were  obtained.  This  year's 
report  deals  chiefly  with  the  life  and  efficiency  of 
commercial  brands  of  enclosed-arc  carbons.  Five 
well-known  brands  of  carbons  were  tested,  three  of 
these  being  of  American  manufacture  and  two  the 
product  of  European  factories.  For  obvious  reasons 
the  makers'  names  are  omitted  from  the  text  of  the 
report,  the  different  makes  of  carbon  being  desig- 
nated by  nufnerals.  It  is  interesting  to  observe  that 
four  of  the  five  brands  gave  approximately  the  same 
luminous  intensity  after  75  hours'  burning,  and  that, 
in  the  main,  all  the  carbons  showed  a  better  perform- 
ance after  burning  for  several  hours  than  at  first. 

Other  questions  considered  by  the  committee  were 
the  steadiness  of  operation  in  lamps  and  the  photo- 
metric values  of  series  direct  and  alternating-current 
enclosed  arcs.  Tests  on  series  arcs  are  still  in  prog- 
ress, and  their  result,  as  well  as  the  consideration 
of  other  questions  to  be  taken  up  by  the  committee, 
v,'ill  be  awaited  with  considerable  interest  by  elec- 
trical engineers  in  general. 
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NATIONAL  ELECTRIC   LIGHT  ASSOCIATION. 


With  an  attendance  of  about  350,  an  interesting 
programme  well  carried  out  and  nnrivalcd  attractions 
"on  the  side,"  the  twenty-fourth  convention  of  the 
National  Electric  Light  association,  at  the  Interna- 
tional Hotel  in  Niagara  Falls.  N.  Y.,  on  Tuesday, 
Wednesday  and  Thursday  of  this  week,  will  take 
no  unworthy  place  in  the  roster  of  the  gather- 
ings of  the  organization.  President  Cahoon  ex- 
pedited business  u-ith  commendable  celerity,  and  the 
sessions  were  not  allowed  to  drag  for  an  instant. 
There  were  very  few  exhibits,  but  this  was  ac- 
counted for  by  the  proximity  of  the  Pan-American 
E.xposition.  with  its  overshadowing  exhibit.  One 
afternoon  and  evening  were  devoted  to  a  visit  to  the 
exhibition  in  Buffalo,  especially  interesting  to  a 
gathering  of  electrical  men  by  reason  of  its  un- 
cqualed  electrical  illumination.  Th^  great  and  ever- 
iiicreasing  electrical  development  at  Niagara  Falls 
itself  was  also  of  great  interest.  The  sessions  were, 
however,  well  attended. 

President  Gaboon  was  greeted  with  vigorous  hand- 
clapping,  when,  at   10:45  a-  m-'  on  Tues- 
day,   he   entered    the   assembly   room    and 
took  the  chair.    He  then  proceeded  to  de- 
liver the  president's  address. 

President's   ^Vddkess. 

It  becomes  ■  my  pleasant  duty,  in  the 
tirst  year  of  the  new  century,  to  greet  you 
at  this  historic  place,  now  peculiarly  of 
interest  to  the  electrical  fraternity  by  rea- 
son of  the  partial  harnessing  of  the  great 
Falls  of  Niagara,  rendering  them  useful 
and  subservient  to  the  demands  of  men. 
Yet.  while  we  know  that  thousands  of 
their  horsepower  are  being  utilized,  which 
one  of  us.  standing  by  their  side  and  lis- 
tening to  their  mighty  roar,  can  detect 
this  change?  They  seem  to  hurl  back 
defiance  at  the  puny  attempts  of  man  to 
control  their  restless  energy.  What  will 
be  the  answer  of  man  at  the  close  of  the 
tw-entieth  centnr)'? 

We  are  wont  to  class  Niagara  as  the 
greatest  waterpower  in  the  world,  yet  it 
is  only  as  the  boy  to  the  man.  compared 
with  some  others.  For  instance,  the  Vic- 
toria Falls,  on  the  Zambesi  River,  in  the 
Dark  Continent,  have  a  fall  of  391  feet 
and  a  width  of  3.200  feet,  while  Niagara 
has  only  165  feet  fall  and  a  width  of 
1.96S  feet. 

Long-distance  transmission  of  electricity 
has  become  a  well-established  fact,  and 
as  hi,gh  as  60,000  volts  has  been  success- 
fully transmitted,  while  the  distance  has 
been  steadily  increasing.  The  Snoqualmie 
Falls  Power  company  of  Seattle,  Wash., 
recently^  operated  a  motor  by  means  of 
current  transmitted  over  a  circuit  153 
miles  in  length,  the  results  obtained  be- 
ing so  satisfactory  as  to  demonstrate 
fully  the  feasibility  of  the  plan. 

In   all  parts  of  the  country  man   is   at 
work   utilizing   the  waterpowers  that   na- 
ture has  provided,  which,  until  the  advent 
of  electricity,  w-ere  in  a  great  measure  un- 
available for  his  work.    Those  of  our  as- 
sociation who  can  recall  the  early  days  of 
central    stations,    when    a     few    hundred 
horsepower    were    sufficient    for    the    de- 
mand, may  well  feel  amazed  at  the  won- 
derful strides  that  have  been  made  in  their 
development   during  the   closing  years  of 
the  nineteenth  century ;  but  as  the  mind  of  man  ex- 
pands and  develops,  so  will  his  ability  to  grasp  higher 
and  greater  problems  carry  him  on  into  those  larger 
fields  in  the  face  of  which  our  present  works   will 
appear  even  more  primitive  and  puny  than  do  now 
the  central   stations  of  the  early   days.     As   Shake- 
speare well  says :     "We  must  construe  the  times  to 
their   necessities." 

In  taking  a  retrospective  glance  over  the  last 
year,  we  are  struck  with  the  fact  that  but  little  has 
been  brought  out  that  marks  any  distinct  advance 
in  apparatus.  It  is  as  though  our  associate  mem- 
bers in  the  manufacturing  field  had  taken  the  good 
housewife  for  an  example  and  had  been  cleaning 
here  and  dusting  there ;  clearing  away  the  cobwebs. 
I  hardly  dare  say  getting  the  "bugs"  out  of  things, 
for  no  good  housekeeper  would  admit  that  there 
w^ere  such  things  in  her  house :  nevertheless,  tech- 
nical "bugs"'  have  appeared,  and  must  be  gotten  rid 
of  before  apparatus  is  perfected,  and  so,  apparently, 
our  manufacturers  have  been  busy  setting  their 
house  in  order  preparatory  to  the  next  great  step 
in  advance. 

Turning  to  the  field  of  invention,  we  see  a  few 
bright  rays  peeping  forth,  just  enough  to  nourish 
the  hope,  ever  latent  in  our  breast,  that  some  better 
method  of  illumination  is  to  be  given  us.  Experi- 
ments have  been  carried  on  with  the  Nernst  lamp, 
with  a  view  to  reducing  it  to  a  commercial  basis, 
and  we  may  soon  look  for  its  appearance  in  a  prac- 
tical condition  for  ordinary  use. 

Ewald  Rasch.  a  German,  has  brought  out  an  arc 
Jainp,  gomfwjjat  similar  in  principle  to  the  Nernst 


lamp,  in  that  the  carbon  rods  are  replaced  bv  rods 
of  refractory  material,  such  as  the  oxides  of  thorium, 
zirconium,  magnesium,  etc.  These  require  heating 
before  they  will  work,  which  is,  of  course,  objection- 
able, but  they  possess  the  great  advantage  that  the 
electrodes  are  permanent  and  do  not  require  re- 
newal. The  efficiency  is  claimed  to  be  about  double 
that  of  the  ordinary  carbon  arc  lamps.  By  chang- 
ing the  material  of  the  rods,  the  character  of  the 
light   emitted   may  be   varied. 

-At  the  conversazione  of  the  -American  Institute  of 
Electrical  Engineers  held  on  April  12.  igoi,  Mr, 
Peter  Cooper  Hewitt  exhibited  a  method  of  li.ght'ing 
by  vacuum  tubes  in  which  mercury  had  been  placed. 
Upon  current  being  applied  from  a  115-volt  circuit, 
the  mercury  was  first  vaporized  and  then  the  vapor 
heated  up  to  a  point  w^here  it  emitted  a  light  so 
powerful  and  of  such  a  color  as  to  make  the  light 
from  an  ordinary  cnclosed-arc  lamp  look  like  Ihat 
given  forth  by  a  common  gas-jet.  The  lamp  is  not  in 
commercial  form,  as  the  light  is  very  objectionable 
on  account  of  its  ghastly  green  effect;  but  experi- 
ments are  now  being  carried  on  with  other  metals, 
and  we  may  look  for  a  successful  issue  in  the  very 
near  future,  for  we  of  this  day  do  not  question  the 
value  of  experiments,  as  people  did  a  ccnturv  agM. 


ue.nrv  l.  doherty,  president  national  electric  light  association, 
(see  page  360.) 


In  a  httle  work,  entitled  "The  Thoughts  of  the 
Emperor  Marcus  Aurelius  Antoninus,"  occurs  a  para- 
graph that  struck  me  as  applying  with  peculiar  force 
to  this  association.  Antoninus  says:  "We  are  all 
workmg  together  to  one  end  :  some  with  knowledge 
and  design,  and  others  without  knowing  what  they 
do,  as  men  also  when  they  are  asleep."  Largely 
incident  to  the  fact  that  our  officers  are  not  perma- 
nent, and  cannot  well  be  so,  our  association  has 
dragged  along  from  year  to  year  with  a  membership 
barely  sufficient  to  carry  on  the  routine  work  of 
the  association  and  bear  the  expenses  incident 
thereto  without  too- frequent  demands  on  the  mem- 
bers for  contributions  to  carry  out  some  special 
line  of  work.  During  the  last  year  the  matter  of 
increasing  the  membership  has  been  taken  up  act- 
ively, and  every  central  station  in  the  United  States, 
in  towns  of  over  2,000  inhabitants,  has  had  its 
attention  called  to  the  benefits  that  would  accrue 
to  it  through  becoming  a  member  of  this  association. 
The  result  has  been  that  new  interest  has  been 
aroused  in  the  work  of  the  association,  and  a  very 
substantial  addition  has  been  made  to  our  member- 
ship. It  has  really  been  the  inauguration  of  a  cam- 
paign of  education,  and  while  only  a  beginning  has 
liccn  made.  I  feel  confident  that  if  my  successors 
will  continue  the  good  work,  material  ad- 
ditions will  be  made  and  the  association 
will  reach  the  plane  where  it  should  have 
been  long  ago. 

I  doubt  if  there  has  been  a  president  of 
this  association,  up  to  the  present  time, 
that  has  not.  at  one  time  or  another,  urged 
the  co-operation  of  the  members  in  this 
missionary  work,  and  no  doubt  manv  a 
member  has  left  the  convention  hall  with 
the  thought  that  he  would  turn  over  a 
new  leaf  and  assist  in  this  work.hu' when 
he  has  reached  his  home  and  settled  down 
to  his  accustomed  work  the  idea  has 
promptly  fallen  asleep,  and  his  good  in- 
tentions have  gone  to  naught.  I  cannot 
appeal  to  you  in  better  or  stronger  lan- 
guage than  have  many  of  my  predecessors. 
I  have  purposely  avoided  urging  you  un- 
duly to  aid  me  in  this  work,  for  the  rea- 
son that  past  experience  in  similar  matters 
showed  that  the  result  would  be  negative; 
but  now  that  a  substantial  beginning  has 
been  made.  I  feel  that  I  can  appeal  to  you 
with  some  degree  of  assurance  that  you 
will  join  hands  with  your  new  president 
and  carry  on  the  good  work  to  a  success- 
ful issue. 

Our  committee  reports  will  be  presented 
for  your  consideration  and  action.  There 
is  not  one  of  them  but  has  a  practical 
bearing  upon  the  work  of  this  association, 
and  I  urge  that  you  give  them  most  care- 
ful consideration.  The  papers  that  have 
been  prepared  are  by  men  that  speak  with 
authority  on  the  subjects  in  hand,  and  I 
wish  to  express  to  the  authors  my  appre- 
ciation of  the  cordial  response  that  they 
have  made  to  our  demands  upon  their 
time. 

Every  combination  of  circumstances 
seems  to  be  in  favor  of  this  being  the  best 
convention  this  association  has  ever  held, 
and  I  hope  everyone  present  will  depart 
at  its  close  with  the  feeling  that  he  has 
been  well  repaid  for  dropping  his  work 
temporarily  and  joining  together  here 
with  others  in  a  mutual  endeavor  to  give 
and  receive  knowledge  that  will  be  of 
benefit  to  each  and  all  of  those  interested 
in  the  work  of  this  association. 


In  this  connection,  you  will  all  recall  an  incident  of 
Franklin's  career,  when  he  replied  to  a  man  that 
spoke  rather  contemptuously  in  his  presence  of 
Montgolfier's  balloon  experiments :  "Of  what  use  is 
a  new-born   babe?" 

When  you  visit  the  great  Pan-American  E.xposi- 
tion, and  behold  the  marked  advance  that  has  been 
made  in  the  arts  and  sciences,  even  since  the  World's 
E.xposition  at  Chicago,  just  think  for  a  moment 
that  this  could  not  have  taken  place  except  through 
a  series  of  experiments  taxing  the  brain  and  the 
patience  of  genius,  as  well  as  the  pocketbook  of 
capital.  Both  have  given  freely,  and  the  world  has 
attained  a  higher  degree  of  civilization  by  reason 
thereof. 

As  yoit  probably  have  surmised,  the  reason  for 
departing  from  our  usual  custom  and  holding  this 
meeting  here  is  that  our  members  and  friends  may 
be  able  to  visit  the  exposition,  and  thus  combine 
business  with  pleasure  and  w-ith  instruction  in 
broader  fields  than  our  own.  I  particularly  com- 
mend to  your  attention,  as  typical  of  what  .'\m,erican 
citizens  can  do,  this  great  exposition.  The  citizens 
of  Buffalo,  unaided  by  state  or  nation,  out  of  their 
own  resources  and  by  their  courage,  energy  and 
grit,  have  created  this  magnificent  exhibit,  and  they 
may  well  and  proudly  say  to  all  the  world  :  "Come ! 
See !  We  bid  you  a  cordial  welcome,  and  we  know 
you  will  depart  with  a  higher  idea  of  -American  skill, 
of  American  pluck,  and  of  American  civilization 
than  you  could  possibly  have  entertained  hitherto." 
All -honor  to  Buffalo,  and  to  its  daring  citizens  who 
have  had  the  courage  to  bring  this  to  pass! 


Tuesday  Morning's  Business. 

Lieutenant  Gaboon's  address  was  listened  to  with 
marked  attention.  He  called  attention  to  the  fact 
that  the  association  had  gained  35  per  cent,  in  mem- 
bership during  the  year,  and  this  statement  excited 
much  interest. 

The  next  feature  was  the  reading  by  Calvin  W. 
Rice,  electrician  of  the  New  York  Gas.  Electric 
Light.  Heat  and  Power  company,  of  his  paper  on 
"The  Transmission  of  Current  at  High  Potential  in 
New  York  City."  Mr.  Rice  gave  a  brief  descrip- 
tion of  the  largest  central  station  in  the  world,  that 
of  his  company,  now  building  in  New  York.  The 
paper  was  discussed  by  Frederic  Nicholls  of  To- 
ronto and  by  the  author  of  the  paper. 

The  death  of  Z.  T.  Gramme,  an  honorary  member 
of  the  association,  was  oflicially  announced  to  the 
convention,  and  the  following  resolution,  presented 
by  T.  C.  Martin  of  New  York,  was  adopted: 

WluTeas.  Tbc  National  Eleetrio  Lk-ht  as.sool:itlon  lias 
been  officially  ad.-iscd  of  the  death  of  v..  T.  Gramme,  in 
Fiance:   it   is 

Resolved,  That  this  Ijody  hcipliy  expresses  Its  deep 
regret  at  the  loss  to  electrical  invention  and  discovery 
of  our  famous  honorary  member,  whose  work  did  so 
much  to  promote  the  success  of  the  modern  art  of 
electric  lighting  and  the  economical  generation  of  cur- 
rent. 

Resolved,  further.  That  this  resolution  be  entered  in 
the  proceedings  of  this  convention,  and  be  also  duly 
I'Oinmunicated  to  the  technical  press,  and  that  a  copy 
he  sent  to  the  Soei^t^  Internationale  des  Electriclens  of 
Fninee.  to  the  other  European  electrical  societies,  of 
which  .Monsieur  Gramme  w.is  so  distinguished  a  mem- 
ber, and  to  his  business  associates. 

L.  R.  Wallis  of  Woburn.  Mass..  read  a  paper 
on    the  price-charging  subject,   entitled  "The   For?- 
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see  (4-C)  System  of  Charging."  The  applause  fol- 
lowing the  reading  of  Mr.  Wallis'  paper  was  hearty, 
and,  owing  to  the  importance  of  the  subject,  dis- 
cussion  was  postponed. 

Uniform  Accounting. 

G.  E.  Tripp  of  Boston  presented  the  report  of 
the  committee  on  uniform  accounting.  This  was  a 
long  printed  document,  carefully  subdivided.  After 
it  had  been  read  President  Cahoon  stated  that  it  had 
been  planned  to  present  a  scheme  of  uniform  ac- 
counting for  adoption  at  the  Niagara  Falls  con- 
vention. He  urged  definite  action  on  the  report, 
and,  on  motion  of  Mr.  Nicholls,  the  report  w^as 
adopted,  with  thanks  to  the  committee.  Mr.  An- 
thony, controller  of  the  Chicago  Edison  and  Com- 
monwealth companies,  a  member  of  the  commutee, 
explained  the  report,  and  advocated  uniform  ac- 
counting. Managers  should  send  their  bookkeepers 
to  some  of  the  meetings,  he  said.  Mr.  Wallis  said 
that,  unless  the  directions  were  very  specific,  uniform 
accounting  could  not  be  achieved.  President  Ca^ 
boon  remarked  that,  with  uniform  accounting  from 
the  start,  many  of  tlie  municipal  plants  would  never 
have  been  thought  of.  C.  F.  Hewitt  of  Elkhart,  Ind  , 
agreed  with  the  president.  "We  must  arrive  at  our 
actual  cost  and  at  the  actual  cost  of  municipal  plants, ' 
he  said.  Mr.  Smith  of  Somerville,  Mass.,  said  that 
the  Massachusetts  law  did  not  give  full  information. 
The  great  majority  of  central-station  men  do  not 
know  their  kilowatt-hour  cost.  Mr.  Price  of  New 
Bedford,  Mass.,  asked,  "What  does  cost  mean? 
Let  us  have  a  uniform  rule.  I  think  the  reform  an 
admirable  one."  Mr.  Anthony  spoke  of  monthly 
statements  of  accounts.  Each  month  should  be  closed 
up  by  itself,  and  thus  possible  mistakes  could  be 
corrected  in  time.  Taxes  should  be  considered  more 
as  an  expense  than  as  a  fixed  charge— a  fixed 
expense  or  an  operating  expense,  perhaps.  Mr. 
Drum  of  Terre  Haute,  Ind.,  advocated  the  finding 
and  establishing  a  system  of  standard  costs.  Thus 
each  station  would  have  a  standard  to  judge  itself. 
Mr.  Nicholls  explained  that  even  the  adoption  of 
tlie  report  did  not  make  the  committee's  system 
obligatory  on  all  the  companies  in  the  association. 
The  report  of  the  committee  was  simply  a  guide  to 
the   best   practice. 

NoMiN.\TiNG   Committee. 

F.  Nicholls,  J.  I.  Ayer  and  H.  H.  Fairbanks  were 
appointed  a  committee  to  nominate  officers  for  the 
ensuing,  year. 

After  the  reading,  of  regrets  at  non-attendance 
from  Lord  Kelvin,  Elihu  Thomson,  C.  F.  Brush  and 
others  and  letters  of  invitation  from  the  Niagara 
Falls  Power  company  and  the  company  operating 
the  Gorge  road,  the  morning  session  was  adjourned. 
Tuesday  Afternoon's  Session. 

The  first  thing  done  on  Tuesday  afternoon  was 
the  reading  of  Francis  W.  Willco.x's  long  paper  on 
"The  Practical  Side  of  the  Incandescent  Lamp." 
Mr.  Willcox  is  connected  with  the  General  Electric 
company's  factory  at  Harrison,  N.  J.,  and  his  paper 
was  listened  to  with  interest. 
Stand.^rd    Candlei'OWEr   of   Incandescent    Lamps. 

Dr.  Louis  Bell  was  unable  to  be  present,  and  his 
fellow  committeeman,  James  I.  Ayer,  read  the  report 
of  the  committee  on  standard  candlepower  of  in- 
candescent lamps,  as  follows ; 

"Your  committee  has  the  honor  to  report  that 
during  the  year  elapsed  since  its  last  report  com- 
mercial conditions  have  changed  in  a  way  which 
has  seriously  impeded  progress  toward  a  uniform 
standardization  which  we  have  earnestly  desired  to 
form. 

"At  the  last  convention  your  committee  brought 
in  a  proposal  for  methods  and  apparatus  for  stand- 
ardizing lamps  which  was  accepted,  and  had  in  prep- 
aration both  specifications  for  standard  lamp  testing 
and  a  standard  form  of  photometer,  which  could  be 
readily  built  and  operated  for  the  purpose  of  effect- 
ing such  standardization.  During  last  summer,  and 
before  these  specifications  were  completed,  there  ap- 
peared changes  in  the  art  which  compelled  your 
committee  to  stay  its  hand.  These  changes  are 
briefly  stated,  and  we  desire  to  call  your  special  at- 
tention to  them  as  having  important  bearing  on  the 
economic   use  of  incandescent  lamps. 

"Your  committee  had  recommended  the  standard 
measurement  in  the  horizontal  plane  made  by  re- 
volving the  lamp,  the  forms  of  filaments  in  ordinary 
use  at  the  time  having  been  such  as  lent  themselves 
readily  to  useful  and  fair  measurement  by  this  par- 
ticular means  which  has,  at  all  times,  the  recom- 
mendation of  simplicity.  There  has  developed,  how- 
ever, among  some  of  the  lamp  manufacturers,  a 
reversion  to  the  long,  straight  horseshoe  filament. 
The  distribution  of  light  from  a  source  having  its 
shape  is  such  as  to  exaggerate  the  horizontal  candle- 
power  at  the  expense  of  the  luminosity  in  other 
directions. 

"If  one  takes  a  carbon  filament  of  given  dimen- 
sions, and  by  passing  an  electric  current  through  it 
heats  it  to  a  given  temperature,  the  total  luminous 
radiation  emitted  therefrom  is  substantially  a  fixed 
quantity,  independent  of  the  shape  into  which  that 
filament  is  built.  If  the  filament  be  formed  into  a 
long,  straight,  hairpin  shape,  the  horizontal  illumina- 
tion will  be  exaggerated  at  the  expense  of  the  il- 
lumination above  and  below  the  lamp. 

"If.  as  is  the  practice  in  some  recent  lamps,  the 
filament,  instead  of  being  so  bent,  is  twisted  into  a 
number  of  convolutions,  the  result  is  a  large  increase 


of  the  light  given  toward  the  tip  of  the  lamp,  with 
a  corresponding  decrease  in  the  illumination  given 
in  other  directions.  For,  since  a  filament  of  given 
dimensions  and  at  a  given  temperature  will  emit 
a  fixed  total  quantity  of  light,  other  things  being 
equal,  that  filament  cannot  be  so  convoluted  or  bent 
as  to  give  a  very  large  proportion  of  such  radiation 
in  any  particular  direction  without  a  corresponding 
decrease  of  the  light  in  some  other  direction  or  di- 
rections. 

"The  straight,  hairpin  filament  just  referred  to 
facilitates  the  production  of  the  lamp,  having  an  ap- 
parently high  efficiency  when  measured  in  the  hori- 
zontal plane.  In  many,  a  looped  filament  gives  a  , 
correspondingly  high  apparent  efficiency  when  meas- 
ured off  the  tip  of  the  lamp,  while,  in  point  of  fact, 
the  two  lamps,  if  provided  with  the  same  filament, 
work  at  the  same  temperature,  and  work  absolutely 
equivalent  in  efficiency. 

"Without  expressing  any  opinion  for  or  against 
any  particular  form  of  filament,  your  committee  sub- 
mits that  under  the  commercial  conditions  just  set 
forth  a  horizontal  measurement,  or  a  measurement 
in  any  other  one  particular  direction,  does  not  and 
cannot  afford  a  fair  basis  for  the  measurement  of 
the  lamps  having  filaments  of  various  forms;  hence 
your  committee  has  suspended  action  with  regard 
to  standard  specifications  for  testing,  pending  inves- 
tigation of  the  present  commercial  conditions  for 
w-hich  it  was  believed  that  the  testing  facilities  di- 
rected to  be  provided  by  your  committee  would 
afford    a   suitable   opportunity. 

"In  regard  to  the  establishment  of  this  standard- 
izing bureau  for  incandescent  lamps  with  which  your 
committee  was  charged  we  have  the  honor  to  report 
that  negotiations  were  entered  into  with  Professor 
F.  B.  Crocker  and  other  officers  of  Columbia  Uni- 
versity, with  reference  to  fitting  up  in  that  institu- 
tion a  laboratory  for  the  preparation  of  standards 
and  such  testing  as  might  be  desired  for  the  Na- 
tional Electric  Light  association.  Through  the  cour- 
tesy of  these  gentlemen  it  became  possible  to  utilize 
in  a  large  measure  the  equipment  which  that  institu- 
tion already  has,  and  the  only  expense  which  would 
fall  upon  the  association  was  the  addition  of  a  certain 
amount  of  special  apparatus  for  work  purely  of 
.standardization.  The  president  of  the  association,  at 
the  request  of  your  committee,  then  laid  the  matter 
formally  before  President  Low  of  Columbia  Uni- 
versity, and  obtained,  through  him,  a  favorable  re- 
sponse with  respect  to  the  project. 

"At  about  the  time  that  the  matter  was  thus  far 
settled,  a  very  courteous  invitation  was  extended 
by  the  testing  bureau  of  the  Edison  association  to 
join  forces  with  it  to  the  extent  of  having  the  stand- 
ards and  other  testing  work  of  the  National  Electric 
Light  association  transferred  to  the  laboratory  of 
the  testing  bureau.  It  also  appeared  that  the  Na- 
tional Bureau  of  Standardization  would  probably  be 
authorized  (as  it  since  has  been)  by  Congress,  just 
adjourned. 

"In  this  slate  of  affairs  your  committee  was  noti- 
fied by  the  president,  through  the  executive  commit- 
tee, that  the  expenditure  of  some  $800  to  complete 
the  preparations  at  the  Columbia  University  might 
seem  of  dubious  utility,  and  the  matter  was  thus 
referred  back  to  the  committee. 

"After  mature  deliberation,  your  committee  is  of 
the  opinion  that  the  National  Standardization  Bu- 
reau, however  diligently  the  work  of  organization 
might  be  pursued,  will  be  unlikely  to  be  in  a  condi- 
tion to  undertake  work  of  the  kind  required  by  the 
association  for  a  considerable  period  of  time,  so 
that  the  production  of  standards  cannot  be  depended 
upon  in  the  immediate  future,  or  other  work  neces- 
sary to  the  investigation  of  the  lamp  question  from 
other  sources. 

"With  respect  to  the  invitation  from  the  testing 
bureau  of  the  Edison  companies,  your  committee 
feels  that,  while  the  work  of  this  bureau  will  un- 
doubtedly be  carried  out  efficiently,  it  will  be  of  posi- 
tive advantage  to  the  art  to  have  more  than  one 
independent  investigation  in  the  matter  of  develop- 
ing standards  and  the  correlated  questions  regard- 
ing incandescent  lamps  which  lie  within  fhe  province 
of  the  association  to  investigate,  especially  as  the 
president  of  the  association  has  very  earnestly 
charged  upon  the  committee  the  consideration  of  the 
matter  of  candle-hours,  a  subject  which  of  itself 
requires  considerable  facilities  for  investigation. 

"In  our  opinion,  the  original  idea  of  the  associa- 
tion should  be  carried  out  and  the  arrangement 
completed  with  Columbia  University  to  do  the  work 
as  originally  outlined  in  general,  subject  to  such 
changes  and  details  as  are  hereinafter  referred  to, 
for  the  reason  that,  in  the  present  state  of  the  art, 
there  is  no  doubt  but  that  it  is  desirable  to  have  as 
much  investigation  of  the  incandescent  lamp -from 
independent   sources  as  may   be   possible. 

"A  deep  interest  in  this  particular  branch  of  elec- 
trical development  at  Columbia  University  would 
necessarily  be  developed  by  carrying  out  your  com- 
mittee's plan,  and  in  the  way  of  profitable  investi- 
gation in  the  matter  of  standards  of  incandescent 
lamps  it  would  be  equal  to  many  times  the  sum  of 
money  involved  on  the  part  of  this  association  in 
this    transaction. 

"Your  committee  therefore  requests  authority  to 
carry  out  the  organization  of  'the  standardizing  bu- 
reau under  the  auspices  of  the  Columbia  University, 
as  herein  suggested,  and  to  incur  such  expense  as 
may  be  necessary  in  the  way  of  additional  apparatus 
for  investigations  of  the  candle-hour  problem,  which 
were  not  originally  contemplated  in  the  project  for 
the  production   of   standards.    Your   committee   be- 


lieves that  this  work,  carried  out  as  indicated,  will 
be  very  profitable  to  the  association,  and  particu- 
larly ill  view  of  some  impending  changes  in  the  art 
which  may  call  for  the  investigation  of  new  types  of 
lamp  in  the  near  future.  Our  estimate  for  this  initial 
cost  for  apparatus  is  about  $1,000,  and  we  desire 
authority  to  expend  that  amount." 

There  was  some  opposition  to  the  committee's  rec- 
ommendation on  the  ground  that  the  government 
standardizing  bureau  would  be  able  to  take  up  the 
work  within  two  years,  and  also  on  the  score  of 
expense.  Finally,  the  subject  was  referred  to  the 
executive  committee,  with  power  to  act. 

Mr.  Willcox  presented  to  the  association  some  in- 
teresting facts  in  reference  to  the  accuracy  of  the 
incandescent  lamp  as  secondary  standards.  "The  : 
Edison  Lamp  Works,"  said  he,  "recently  had  a  num- 
ber of  such  lamp  standards  and  compared  them  in 
an  interesting  manner.  Eight  years  ago  they  ob- 
tained from  the  Reichsanstalt,  the  German  standard- 
izing bureau,  copies  of  incandescent-lamp  standards, 
which  have  served  as  a  basis  for  our  photometric 
work  ever  since.  About  a  year  ago  we  submitted 
some  samples  to  the  United  States  Navy,  to  be  sent 
to  the  Reichsanstalt  for  standardization  for  the  navy, 
and  the  readings  obtained  on  the  second  lot  of  lamps, 
when  compared  with  our  own  readings,  which  were, 
of  course,  derived  through  the  eight  years  from  the 
early  readings  of  the  lamp,  agreed  within  0.70  of  a 
volt,  which  corresponds  to  0.14  of  a  candlepower,  with 
50-volt  lamps.  This,  of  course,  may  be  nothing  more 
than  the  personal  error  of  two  individual  readers. 
It  might  be  the  other  way  on  a  second  lot  of  lamps 
submitted.  These  figures  are  interesting,  as  showing 
the  thorough  accuracy  of  the  incandescent  lamp  and 
how  it  can  be  preserved  for  a  long  course  of  years 
and  be  depended  upon.  I  think,  in  relation  to  the 
question  that  the  committee  suggested,  as  to  knowing 
the  horizontal  candlepower,  that  a  formula  might  be 
worked  out  by  which  the  spherical  candlepower  can 
be  expressed  in  terms  of  horizontal  and  end  candle- 
power.  One  of  our  engineers,  Mr.  Alarshall,  has 
.given  me  the  terms  of  an  empirical  formula  which 
he  has  been  considering,  which  runs  something  like 
this : 

IT  .  ,  ,,  ,    ,  /       end  candlepower        \2 

—  (hoiizontal  candlepower)  4-  o.«2   ; -. ; 

4  r  /    I  \horizonlal  candlepower/ 

which  gives  the  spherical  candlepower  for  different 
types  of  filament.  It  is  an  easy  thing  to  measure 
the  horizontal  candlepower ;  and  the  end  candlepower 
can  be  measured  by  means  of  a  gooseneck  device,  at- 
tached to  the  photometer.  The  lamp  does  not  need 
to  be  revolved  to  get  the  true  mean  end  candlepower. 
'Ihus.  it  may  be  practical  to  get  at  the  spherical 
candlepower  without  the  necessity  for  elaborate  test- 
ing apparatus." 

Wednesday  Morning's  Business. 

Wednesday  morning  proved  to  be  rainy,  and  this 
caused  a  change  in  the  plans,  the  excursion  to  the 
Pan-American  Exposition  being  postponed  until 
Thursday  afternoon. 

Mr.  Ayer  presented  the  report  of  the  committee  on 
freight  classification.  He  gave  a  history  of  the  ef- 
forts to  secure  an  equitable  readjustment  of  the 
freight  rates  on  electrical  machinery.  These  efforts 
had  been  fruitless  in  the  endeavor  to  remedy  the  un- 
just discrimination  against  electrical  apparatus.  Mr. 
Ayer  suggested  that  a  suit  be  brought  in  the  United 
States  courts  to  compel  equitable  treatment  of  elec- 
trical shippers  under  the  interstate  commerce  laws. 
He  thought  that  such  a  suit  could  not  fail  to  be 
successful.  Mr.  Scovil  of  Cleveland  and  Mr.  White 
of  Cincinnati  discussed  the  subject.  The  latter  be- 
lieved that  each  member  of  the  association  should 
endeavor  to  influence  his  local  freight  man  and  thus 
reach  the  classification  committee  ultinntely.  Mr. 
Ayer  said  that  that  had  been  tried  without  avail. 
The  manufacturers  stood  ready  to  aid  the  associa- 
tion in  a  legal  battle.  On  motion  the  committee  was 
empowered  to  take  whatever  steps,  legal  or  other- 
wise, that  might  be  necessary  to  right  the  existing  in- 
justice. Mr.  Tilden  of  New  York,  who  has  had  e.x- 
pericnee  in  the  matter,  doubted  whether  the  opera- 
tions of  the  classification  committee  were  constitu- 
tional. 

H.  W.  Hillman  of  Schenectady,  N.  Y..  read  an 
interesting  paper  on  "Arc  Lighting  at  the  Beginning 
of  the  Twentieth  Century."  The  paper  was  dis- 
cussed at  some  length  by  Messrs.  Walton  of  Lorain, 
Ohio,  Wagoner  of  Schenectady,  Walker  of  New- 
castle. Pa.,  Almert  of  Chicago,  Phipps  of  New 
York,  Brophy  of  Boston,  Bechtel  of  'Toledo,  Mc- 
Cabe  of  Bloomsburg,  Pa.,  and  Kelsch  of  Montreal, 

In  Executive  Session. 

At  the  executive  session  the  report  of  committee 
on  legislative  policy,  of  which  Samuel  Insull  is  chair- 
man, was  presented.  The  report  of  the  committee 
was  accepted  and  the  committee  continued  for  an- 
other year. 

Thej-eport  of  the  committee  on  amendments  to  by- 
laws was  also  presented  and  this  committee  was 
continued,  the  incoming  president  and  first  vice-presi- 
dent being  added  to   the  committee. 

Election  of  Officers. 

The  following-named  gentlemen  were  elected  as 
officers  for  the  ensuing  year : 

President— Henry  L.   Doherty,   Denver,    Colo. 

First  vice-president — Louis  A.  Ferguson,  Chi- 
cago,  111. 

Second  vice-president — Charles  B.  Hunt,  London 
Out. 

Members  of  the  executive  committee  to  serve  dur- 
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ing  three  conventions — Charles  L.  Edgar,  Boston, 
Mass.;  D.  P.  Robinson,  Seattle,  Wash.;  C.  C.  How- 
ell, Knoxville,  Tenn. 

Members  of  the  executive  committee  to  serve  dur- 
ing two  conventions — E.  L.  Bemis,  New  Orleans, 
La. ;  Dudley  Farrand,  Newark,  N.  J. 

Frederic  Nicholls,  Toronto,  Canada,  was  elected 
an  honorary  member. 

Wednesd.w  Afternoon. 

The  session  on  Wednesday  afternoon  was  opened 
with  a  discussion  of  Mr.  Wallis'  paper  on  the 
4-C  system  of  charging,  which  was  read  the  day  be- 
fore. E.  Slade  of  Quebec  began  the  discussion,  and 
he  was  followed  by  jNIr.  Wallis,  President  Cahoon, 
J.  M.  Walker  of  Newcastle,  Pa.,  Mr.  Thompson  of 
Newcastle,  Pa.,  Charles  Price  of  New  Bedford, 
Mass.,  Mr.  Turner  of  Cleveland,  F.  E.  Smith  of 
SoraerviUe,  iMass.,  Edward  L.  Bailey  of  Dundee, 
N.  v.,  JMr.  Drum  of  Terre  Haute,  Ind.,  and  J.  W. 
Sachs   of  New   York   city. 

The  second  progress  report  of  the  committee  for 
investigating  the  photometric  values  of  arc  lamps 
was  next  taken  up.  This  committee  made  its  first 
report  at  last  year's  convention  of  the  association 
and  at  this  meeting  reported  on  the  progress  of  the 
work  during  the  last  year.  Professor  C.  P.  Mat- 
thews of  Purdue  University,  the  photometrist  of 
the  committee,  read  the  report,  an  abstract  of  which 
is  presented  elsewhere  in  this  issue.  A  motion  was 
carried  to  accept  the  report,  to  tender  a  vote  of 
thanks  to  the  committee  for  its  good  work,  and 
that  the  committee  be  asked  to  continue  the  work 
until  its  completion.  The  report  was  discussed  by 
Charles  B.  Price  of  New  Bedford,  Mass.,  Professor 
Goldsborough  of  Lafayette,  Ind.,  Professor  Mat- 
thews, Converse  D.  Marsh  of  New  York  citj',  Mr. 
Scovil  of  Cleveland,  W.  F.  White  of  Cincinnati,  and 
E.   F.  McCabe  of  Newcastle,    Pa. 

Captain  tt'illiam  Brophy  next  presented  the  re- 
port of  the  committee  on  rules  for  electrical  con- 
struction and  operation.  Captain  Brophy  also  re- 
ported on  the  subject  of  the  grounding  of  the 
neutral.  Both  reports  were  received  and  then  the 
meeting  adjourned. 

Closing  Session. 

At  the  closing  session  of  the  convention  on  Thurs- 
day morning  the  report  of  Treasurer  Porter  showed 
a  balance  in  the  treasury  of  $6,001.64. 

C.  R.  Van  Trump  of  Wilmington,  Del.,  read,  a 
paper  on  "'A  Station-load  Diagram.''  This  was  fol- 
lowed by  a  discussion  of  steam  heating  from  central 
stations,  opened  by  C.  R.  Maunsell  of  the  Topeka 
(Kan.)  Edison  Electric  Illuminating  company  and 
Charles  P.  Weles  of  Towanda,  Pa.  Mr.  Tread- 
well's  paper,  on  "Storage  Batteries  in  Central-sta- 
tion Work"  was  read  by  T.  C.  Martin,  in  the  ab- 
sence of  the  author.  There  was  a  spirited  discus- 
tion  of  this  paper,  and  at  its  conclusion  the  con- 
vention   was   adjourned. 

'■  Side   Tkips. 

On  Tuesday  afternoon,  immediately  after  adjourn- 
ment, at  the  invitation  of  the  Niagara  Falls  Power 
company,  a  number  of  the  visitors  inspected  the 
power  house  of  that  company.  The  imposing  row 
of  10  generators  of  5,000  horsepower  each,  so  clearly 
illustrated  for  the  first  time  in  the  last  issue  of  the 
Western  Electrician,  was  viewed  with  admiration, 
while  the  switch  galleries,  transformer  plant,  alumi- 
num conductors  and  old  and  new  wheel  pits 
were  also  view^ed  with  the  greatest  interest.  The 
engineers  and  employes  of  the  company  were  very 
courteous  and  obliging  in  explaining  the  massive 
plant  by  w^hich  50,000  horsepower  of  the  force  of 
the  great  cataract  is  transformed  into  electrical 
energy  and  sent  out  over  wires  for  industrial  use. 

The  evening  entertainment  of  Tuesday  was  a  trip 
over  the  "Great  Gorge  route"  of  electric  railway 
to  view  the  electrical  illumination  of  the  Whirlpool 
Rapids.  The  excursion  was  due  to  the  courtesy  of 
Mr.  Godfrey  Morgan,  general  manager  of  the  Ni- 
agara Gorge  Railroad  company,  and  it  was  voted  an 
unqualified  success.  There  were  three  carloads  of 
ladies  and  gentlemen  in  the  party,  and  all  were 
greatly  pleased.  The  searchlight  used  to  light  up 
the  wildly  tossing  waters  of  the  rapids  was  mounted 
on  a  flat  car  and  supplied  with  current  from  the 
trolley  circuit  through  a  motor-generator.  Arc 
lamps  were  also  mounted  on  the  car  to  give,  when 
desired,  a  more  general  illumination  than  that  of  the 
piercing  beam  of  the  projector.  By  colored-glass 
screens  the  color  of  the  light  was  changed  at  will, 
and  the  effects  secured  were  most  beautiful  and 
striking. 

Thursday  afternoon  was  devoted  to  an  exodus  to 
the  Pan-American  Exposition  in  Buffalo.  A  special 
New  York  Central  train  was  provided,  and  nearly 
all  the  convention  people  embraced  the  opportunity 
to  "do"  the  exposition  in  a  body.  The  visitors 
found  the  exhibits  still  far  from  completion,  espe- 
cially in  the  Electricity  and  Machinery  buildings,  in 
which  they  were  particularly  interested.  But  there 
was  much  to  see  and  admire,  nevertheless.  Nothing 
but  lavish  praise  was  bestowed  upon  the  electrical 
illumination,  which  is  the  crowning  and  most  beau- 
tiful feature  of  a  beautiful  exhibition. 


Construction    has    begun    on    the    Delaware    and 

Northern  Interurban  Railway  company's  line,  which 

is  to  extend  from  near  Columbus,  Ohio,  to  Marion, 

Ohio.    The  company  has  increased  its  capital  stock 

from  $10,000  to  $1,000,000. 
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Members  and  Visitors. 

Follow^ing   is  a  list  of  the  names  of  those  in  at- 
tendance at  this  week's  convention  of  the  National 
Electric  Light  association  at  Niagara  Falls: 
Ackerman,  P.  C,  Eliode  Island  Electric  Works.. 

New    York 

Adams,   H.  C,  Jr.,  i>hilllps  Insulated   Wire  com- 

l'""y    Pawtucket,    R.    I. 

Adams,  Mrs.  H.  C,  Jr Pawtueket,  R.  I. 

Allau,  Charles  M.,  Fulton  County  Gas  and  Electilc 

company    Glovereville.   N.   T. 

Almert.  Harold,  electrical  superintendent,  Lincoln 

iiirk __,  Cliicu'^o 

Anthoiiy,  W.  N.,  Chicago  Edisou  company!!l"!'.!ChicaKo 

Antbouy.  Mrs.  W.  N .*;.... CUica|a 

Ai-iiisiroiis.     W.     C,    Westhigbouse    Electric    and 

Mauutactming   company    Detroit,    Mich. 

Atteibm-y,    G.    W.,    Chicago   Boiicr   Cleaner   com- 

pauy  Chicago 

Austin,    Charles   H..,    Charles   H.    Austin   Electric 

company     Nashua.    N.    H. 

Austin,    M.    B.    .■ Chica" J 

Ayer,   James  I.,   Simplex  Electrical   company",'. '.*.'.. Boston 

Babson,  A.  D.,   General  Electiic  company 

„   -;  —  ■• A-*-, Schenectady,   N.   V. 

Bailey,  George  C,  John  A.  Roebling's  Sons  com- 
pany           Chicago 

Bailey,    Edward  L.,   Dundee  electric   light  plant.".  * 

.„   , ••-■■ Dundee.   N.   Y. 

Baker,  C.  O.,  Jr.,  Baker  &  Co New  York 

Baker,  Miss  H.  Lavinia  Newark    N    J 

Baker.  C.  W^  Baker  &  Co Newark    N.  J. 

Baker,  Mrs.  C.  W Newark,  N.  J. 

Baldwin,  Miss  Julia  R New  York 

Baldwin,  H.  C,  Edison  Electric  Illuminating  com- 

pany    ...  West    Chester,    Pa. 

Ball,  Henry  Price,  General  Incandescent  Arc  Light 

„    company    n^^    y^^j.^. 

Barkelen,  Charles  H.,  Barkelen  Electric  Manufac- 
turing  company    Middleto^vn,    Ohio 

Barnard,   B,    S.,   American   Vitrified   Conduit   com- 

„    VO-ny      New    York 

Barnard,  Miss  Helen  New  York 

Barnes,  Frank  O.,  Marlboro  Electric  company 

,,     •••••14 Marlboro.   Mass. 

Barney.    C.    H.,    Monarch    Fire    Appliance    com- 

„    pany,  New    York 

BaiT,  Edward  H..  Westmoreland  Light,  Heat  and 

Power   company    Giecnsburg,    Pn 

Beam,  E.  E.  Ashtabula  lighting  plant Ashtabula,   Ohio 

Beaman,  David  W.,  New  Bedford  Gas  and  Edison 

Light  company New  Bedfoid,  Mass. 

Beard.   W.   K.,  American  Electrician Philadelphia 

Beard,    Mrs.    W.    K Philadelplii.i 

Bechtel.  E.  J.,  Toledo  Consolidaled  Electric  com- 
pany     Toledo.    Ohio 

Benbow,  William  C Columbus,  Ohio 

Benham,  W.   C,  W.   C.  Benham  company 

Columbus,  Ohio 

Bergthal,  Edward.  H.  W.  Johns  company New  York 

Berry,  A.  Hall,  H.   W.  Johns  Manufacturing  com- 

„.  pany New  York 

Bibber.    Charles   E.,   Stanley   Electric  Manufactur- 
ing company  New  York 

Eiggar,  E.  B.,  Canadian  Engineer Toronto,  Canada 

Billings,   Miss  H New  York 

Bishop.  Charles  R.,  American  District  Steam  com- 
pany    Lockport,   N.  Y. 

Blizard,    Charles,    Electric    Storage    Battery    com- 
pany     Philadelphia 

Bolles.   Frank  G.,   Bullock  Electric  Manufacturing 

company  Cincinnati,  Ohio 

Bosley,    Arthur    L.,    Electrical    Material    company 

Baltimore,    Md. 

Bottoraley,   H..   Fall  Mountain   Electric  Light  and 

Power  company   Bellows  Falls,   Vt. 

Bowman,    M.    P.,    John    A.    Roebling's    Sons    coju- 

pany Cleyeland,    Ohio 

Bradley,   J.   M.,    Consolidated   Electric   company.. 

.Birmingham,    Ala. 

Brady,  Paul  T.,  Westinghouse  Electric  and  Manu- 
facturing company  Syracuse,  N.  Y'. 

Braugh,  Paul  PL,  Heine  Safety  Boiler  company 

New  York 

Brooks,    John,    Pass    &    Seymour Chicago 

Brophy,  Captain  William,  Edison  Electric  Illumin- 
ating  company    Boston.    Mas^. 

Br.yan,   O.  J..  Dale  company New  York 

Bullen,  D.  B.,   General  Electric  company Boston 

Bundy,   H.   J.,   General  Electric  company Philadelphia 

Cadwell,  George  J.,  Christensen  Engineering  cojn- 

pauy    Milwaukee.    Wis. 

Cahoon.    James   B New   York 

Cain,    J.,    Jr.,    Franklin    Electric    Manufacturing 

company    Hartford,    Conn. 

Caldwell,  E.  L.,  E.  B.  Latham  &  Co New  York 

Carrier-,  A.  E.,  National  Carbon  company New  York 

Chamberlain,  E..  H.,  Gould  Storage  Battery  com- 
pany     New    York 

Child,   Charles  T.,   Electrical  Review New  York 

Clark,  A.  T.,  American  Circular  Loom  company.. Boston 

Clark,    Mrs.    A.    T Boston 

Clark,   Frank   H.,   Helios-Upton  company Chicago 

Clifford,    A.    E.,    American   Electrician New   York 

Clifford.    Mrs.    A.    E New    York 

Cobb.   C.   W.,   Chicago  Mica  company Valparaiso,   Ind. 

Coghlin,  J.  P.,  Page  Electric  company 

Worcester,    Mass. 

Coghlin,  Mrs.  J.  P Worcester,  Mass. 

Cole,  John  E.,  New  York  Insulated  Wire  company 

San   Francisco,    Cal. 

Coles,  Stephen  L.,  Shaughnessy  Agency New  York 

Condit,  S.  B.,  Jr.,  S.  B.  Condit,  Jr.,  company Boston 

Corey,  E.  B.,  American  Circular  Loom  company.. 

New   York 

Cotabish,    N.    C,    National    Carbon    company 

Cleveland,    Ohio 

Coughlin,   W.   H.,    Worcester   Electric   Light   com- 
pany    Worcester,   Mass. 

Cravath,  J.  E.,  Electrical  World  and  Engineer... Chicago 
Crawford,    E.,    Stamford    Gas    and    Electric    com- 
pany     Stamford,    Con  a. 

Crider.  J.  M.,  Carlisle  Gas  and  Water  company.. 

Carlisle,    Pa. 

Crider,    J.    S.,    Washington    Carbon    company 

Pittsburg,    Pa. 

Cross,  Alfred  B.,  General  Electric  company.. Lynn,  Mass. 

Grossman,    T.   E New    Yo:  k 

Grouse,   J.   B.,   The  Crouse-Tremaine  Carbon   com- 
pany     Fostoria,    Ohio 

Curtis,    G Hartford,    Conu. 

Cushing.    L.   K.,   Illinois   Electric  company ChUago 

Dale,  John  H.,  Dale  company New  Yoik 

Davidson,   J.   E.,   Excelsior  Electric  company 

Port   Huron.    Mich. 

Davis,    Charles  B.,   Standard   Chemical  company.. Boston 
Davis,   George  E.,   Electric  Motor  and  Equipment 

company    Newark,   N.   J. 

De   Camp,   H.    C.   John   A.    Eoebling's   Sons    com- 
pany     Boston,    Mass. 

Decker,   E.   L.,  American  Circular  Loom  company 

Somer^ille,    Pa. 

Decker,  Mrs.   E.   L Somerville,    Pa. 

Deeds,   E.   A.,   chief  engineer,   Natural   Food   com- 
pany      Niagara    Falls 

Deming,  W.  M..  General  Electric  company.. Atlanta,  Ga, 

Deming,  Mrs.  W.  M Atlanta,  Ga. 

Donaldson.    William    W.,    Gould    Storage    Battei-y 

company  New  Y'ork 

Donohoe,  F.  E.,  American  Electrical  Worts Chicago 
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Downer,  J.  G.,  Western  Electrician Chicago 

Dresser,    A.    E.,    Fort    Wayne    Electric    Works.... 

Syracuse,    N.    X. 

Drum,    A.    L.,    Terre   Haute   Electric   company.... 

Terre   Haute,    Ind. 

Dunlap,   Orrin   E.,   Ningara  Falls,   N    Y 

Duseman,  J.  F.,  Edison  Electric  Light  company.. 

Eckert,    A,   P.,    Safety   Insulated   Wire   and   Cable 

company   Ne„,   yo.i; 

i!.Ugar.  H.  1.,  Lowell  Electric  Light  Corporation.. 

t;-,! „',' .".' '  VV* '  V  "  ■  V, V. —    •,•,: Lowell,   Mass. 

i?.dgai,    C.    L.,    Edison    Electric    illumiiating   com- 

T?,i  iP"/   ; Boston,    arass. 

ii.uie,  J.  A Baltimore 

Eldredge,   George  L.   R.,   Acme  Switch  company.. 

T?ii ;VW "  nV, :•;    Hartford,    Conn. 

n>mott,  Ihomas,  Atlanta  Railway  and  Power  com- 
pany         Atlanta    G\ 

Emory,  R.,  Cumberland  Electric  Liglit  aiid  Power '  ' 

company       Nashville.    Ttnn. 

v'?^7'  H-'r  ^Sv--'r--V f>, Nashville    Tenn. 

E\eit,    H.    C,    Westinghouse    ElL-ctnc   and    Manu- 
facturing company    Pittsbure    P-i 

Fairbanks.   H.   H.,   Worcester  Electric  Light  com-  '  " 

Fi^K^TT'-'-A Worcester.    Mass. 

f,sher,  E    A.   Rochester,  N.    Y. 

i'leraing,   E.,   General  Electric  company Lynn,   Ma.ss 

I'letcher,  P.  M.,  Western  Electric  company... :New  York 

I'ogarty,  M.  J.,   Erie  company Erie    Pa 

Gaffney,  John  J.,   United  Electric  Light  company    " 

^„,'"U"';t Newark,  N.  J. 

Gale.  F.  H Schenectady    N     X 

Gartland,   C.   C,   Sioux   City  Electric  company....'      ' 

Garrison,  A.  C.,  The  Columbia  "incanilescent  Lamp' 

company St.    Louis,    Mo. 

Goddard,  Stephen  H.,  Electrical  Eeview New  York 

Godfrey,   J.   W New  York 

Godfre.v,   Miss  Pearl   New  York 

Goldsborough,  W.  E.,  Purdue  University.. Lafayette,  Ind. 
Goldmg,  F,  H.,  Brauford  Lighting  and  Water  com- 

r,  .P^^?n  ■^••••■. : Branford,   Conn. 

Grier,   T.  G.,  American  Circular  Loom  company.. 

Griffin,    G.    B.,    Manhattan    General' "  Const  ruction  ° 

company Boston,   Mass. 

Gnswold,  J.  P.,  Edison  Electric  Illuminating  com- 

TT  ^'^■^V    ••■■^ Topeka,    Kan. 

Habirshaw,  Dr.  William.  India  Rubber  and  Gutta 

Percha   Insulating  company    New   York 

Hall,  Andrew  F.,  Gas  and  Electric  company 

TT    -v,: u--"-    - Sonthbridge.  Mass. 

Hamilton,   E.   B.,   Packard  Electric  company...  .. 

..  —  .^........ St.   Catharines,  Ontario 

Hanley,  W.  J.,  General  Electric  company 

....... ...       Cincinnati,   Ohio 

Harrington,  F.  W.,  John  A.  Roebling's  Sons  com- 
pany     New    York 

Harvey,  A.  W.,  Charles  A.  Schieren  &  Co New  York 

Hatch,  B.  B.,  City  of  Boston,  Public  Buildings  De- 
partment     Boston 

Hawkins,  F.  M.,  Pass  &  Seymour Syracuse.  N.    1' 

Henderson.   Alexander,   Sprague  Electric  company 

Hewitt,  C.  F.,  Elkhart 'Eiectr'ic 'company .'.".' ."El'khart,  Ind! 

Hill,    Mr.    and   Mrs.   J.    M New   Yoik 

Ilillman,  H.  W.,   General  Electric  company 

rT-,,""A"V---;;--™ Schenectady,  N.  Y. 

Hills,  C.  I.,  H.  T.  Paiste  company New  Yoik 

iiinds,   J.   L Syiacuse.   N.    Y. 

Hires,  B.  F.,  Bridgeton  Electric  company 

TT-    •■■,";"';.*'-^ .'Bridgeton,  N.  J, 

Hires,  Mrs.  E.  F Briageton,  N.  J. 

Hoag,    George  M.,   city  electrician Cleveland     Ohio 

Hodgson,    Joseph    E.,    Westchester    Lighting   com- 

^^   pany  ........  Mount  Vernon,  N.  Y. 

Holmes,  R.  G.  P.,  Chicago  Edison  company Chicago 

Hover,    P.    H.,    New    York    Insulated    Wire    com- 

rx  ?,^°y.  "^ New    York 

Hubbard,    William    C,    Manhattan    General    Con- 
struction  company    New   Y'oik 

Hubbard,  Mrs.  William  C ". New  York 

Hubiey,  G.  Wilbur,  Louisville  Electric  Light  com- 
pany     Louisville,    Kr. 

Hughes,  T.  B.,  Standard  Underground  Cable  cora- 

^^    pany    Philadelpha 

Humphrey,  H.  H.,  electrical  engineer St.   Louis    Mo. 

Hunt.  Charles  B.,  London  Electric  company 

London,    Ontario 

Hunt,    Miss   Anita    London,    Out. 

Huntley,  Charles  R.,  Buffalo  General  Electric  com- 
pany     Buffalo,    N.   Y. 

Insull,    Samuel,    Chicago   Edison   company Chicago 

Insull,    Mrs.    Samuel    Chicago 

Insijll,   Joseph,   General  Incandescent  Lamp  com- 
pany     Cleveland,   Ohio 

Issertel,  Henry  G.,  Sprague  Electric  company 

^••1 — ' New    York 

Ivins,  D.  F.,  John  A.  Roebling's  Sous  company.. 

Trenton,    N.    J. 

Jackson,    W.    B.,    Stanley    Electric   Manufacturing 

company   Pittsfiold,   Mass. 

Jewett,    F.    N..    Evans    Hot   Water    Heating   com- 
pany     Chicago 

Johns,   S.   C.   D.,   Cleveland  Electric  Illuminating 

company    Cleveland,    Qh'o 

Johns,   Miss  Mabelle   Cleveland,    Ohio 

Johns,  Mrs.  S.  C.  D Cleveland,   Ohiu 

Jones,  H.  Whitford,  Electric  Supply  and  Manufac- 
turing company   Cleveland,   Ohio 

Judge,   John   R.,    General  Electric   company 

Baltimore,    Md. 

Keeney,    Seth  L Brooklyn 

Keily ,    W.    E.,    Western   Electrician Ch ieago 

Kellogg,  E.  W.,  Frank  Ridlon  company Boston 

Kelsch.  R.  S.,  Lachine  Eapids  Hydraulic  and  Laud 

company    Montn  al 

Kenfield,  Fred  S.,  Street  Puiilway  Review Chicago 

Keuuey,  W.  R.,  Westmoreland  Electric  company.. 

Greensl'urg.    P;i. 

Kenyon,  B.  C,  Diehl  Manufacturing  company.. New  York 
Kerr,  Frank  R.,  Capital  Electric  Light,  Motor  and 

Gas  company   Boise,  Idah^ 

Kirkland,    H.    B.,    American    Circular    Loom    com- 
pany     New    York 

Kirkpatrick,  E.  F..  McRoy  Clay  Works Chicago 

Kreidler,   W.   A..   Western   Electrician    Ch'cago 

Kreidler.  Mrs.  W.  A Chicago 

Kuehmsted.  A.   O..  Gregory  Electric  company Chicago 

Lampson,  J,  H.,  Jr.,  Thompson,  Son  &  Co New  York 

Landis,    H.   G.,    Electric   Supply  and   Construction 

company    Wichita.    Kan 

Lane,  Winfield  S,,  Irwin  Electric  Light  and  Power 

company    Greensburg,    Pa. 

Lane,  T.  H.,  Warren  Electric  and  Specialty  com- 
pany     Warren,    Ohio 

Lardner,    Henr.v   A.,    Imperial   Electric   Light   and 

Power  company St.   Louis,  Mo 

La  Siela,  Louis,  Baker  &  Co Newark,  N.  J. 

Learned,  Waldo  A,,   Newton  and  Watertown   Gas 

company    Newton,    Mas?. 

Leonard,  A.  W.,  Edison  Electric  Illuminating  com- 
pany     Brockton,    Mas.?. 

Leslie,   E.  A.,   Edison  Electric  Illuminating  com- 
pany     New    York 

Leslie,   Mrs.   E.   A New  Y'ork 

Leslie,  Miss    New  York 

Leslie,   E.  A.,  Jr New  York 

Lott,  J.  C,  Fort  Wayne  Electric  Works New  York 

Lovejoy,  J.  P.,  Schenectady  Electric  Illuminating 

company    Schenectady,    N.    Y. 
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JlcCuIie,  E.  F.,  Ampi-icnn  Electric  Llgiit  company 

B loomylin I'S.    I'n • 

McCarty,    Normnn,    Uiiite<l    States    Carbon    corn- 
pa  uy    New    York 

SIcCorriiack.    E.    D.,    Caiiadiau    General     Eleelrle 

»-c»niimnv    Toronto 

Mrri<»niil<l,    W.    D..    Baltimore   and   Olilo    Kallroad 

company    Bait Imore,   Mil. 

McKlitlock,   George   A.,   Central   Electric  comphuy 

Chicago 

McManlgal,   W.  J.,  Xew  Omaha  Thomson-Houston 
■    Elertric  Light  company  Omaha,  Xeb. 

.McQnalde.  James   1'.,   National  Conduit  aud  Cable 

<-ompany    New    York 

XIaeLi-au,  A.  J..  Nationul  Coudiill  anil  Cable  c(<m- 

puny    New   Y^ork 

M'lnson,  George  T.,  Okonite  comi)aiiy Neu   York 

Manson,  D.  E..  Westlnghoase  Electric  and  Manu- 

faeturing  company   New  Haven,   Mass 

Manwaring,    A.    II..    Brush    Eleelrle    Light    com- 
pany     I'b  I  kidclphiu 

Marsh,    Charles   J..    Standard    Vuderground    Cable 

company    New   Y'ork 

Martin.  T.  C,  Electrical  World  and  Engineer — 

New    Y'oik 

Martin.   Mrs.   T.   C New   York 

Matthews.   C.    P.,   Purdue  Vniversity Lafayette,   Ind. 

^launseli,  C,  K..  Edison  Electric  Illuminating  com- 
pany     Topeka,   Kan. 

Meister.   .John   D..   American   Electrician Chicago 

Merceln.  Thonias  R  .  secretary.  Northwestern  Flec- 

tric.1l   association    Milwaukee.   Wis. 

Mever,  Albert.  Crescent  Manufacturing  company.. 

" Cbioairii 

Miller.  John  IL.  SpHnglicld  Light  and  Power  ceni- 

piiny    Springfield,    Oh io 

Mink  wit  z,    Herman,    Meriden    Electric   Light    com- 
pany     Meriden,    Conn. 

Money."  C.    ^V.    N.,    New    England    Electric   Manu- 

hifturing  company    Boston 

Mo<a-e.   A.    P.,   Chase-Shawmut   company Boston 

JIo^u-c,  W.  IC,  Augusta  Itailway  and  Electric  com- 
pany  Augusta,    Ga. 

Morrow.  E.  C,  Walla  Walla  Gas  and  Electrc  com- 
pany   Walla  Walla.  Wash. 

Mullin.'  E.    H..   Geneial   Electric  company New   Y'ork 

Munder.   C.   F..   Munder   Electrical   Works 

SpiingJielfl.    Mass. 

Munder.  Mrs.   C.  F Springlield.   Mass. 

Murphy.  John.  Ottawa  Electric  company 

Ottawa.   Ontarii> 

Nathan,    Marcus    New   Y'ork 

Nathan,    Hyam    New    York 

Nicholls,    H.    G.,    Canadian   Genei-al    Electric   com- 
pany     Toronto 

Nicholls.   Frederic,   General   Electric  Construction 

company   Toronto 

Nichols.    Edward   L.,   Cornell  University — Ithaca.    N.    Y. 

Oehs.    S.    O New    York 

OInev,  George  II.  (second),  E.  F.  I'hillips  Electric 

Works    Montreal.    Cana  ^a 

Orr,    W.    v.,    Adams-Bagnall   Electric   company — 

tlevelan  1.    Oh  in 

Ott.  B.  F..   Franklin  Electric  company Franklin,   Pa. 

Packard.  W.  D.,  New  York  and  Ohio  comnany  — 

Warn  n.    Ohio 

I'age,  A.  D..  General  Electric  company Newaik,  N.  J. 

Parker,  II.   L..  The  Emersou  Electric  Mauufaetur- 

iug  company    St.    Louis,   Mo. 

Patterson.   A.   H New   York 

Perkey,  IL  D..  Page  Electric  company.. Worcester,  Mass. 

Perry,    Frank    L.,    Western    Electrician Chicago 

Perry.  Mrs.  Frank  L Chicago 

Phelps,  W.  J..  Phelps  company Detroit.  Midi. 

Phillips,    E.    F.,    Peninsular    Electric    Light    com- 
pany     Detroit,    Mich. 

I'hipps,  C.  W.,  General   Electric  company New  Y'ork 

Pierce,   IIenr.y   A.,   Pawtucket   Electric   company.. 

Pa  wtucket,    R.    I. 

Pomeroy,    J.    G.,   Adams-Bagnall   company Chicago 

Poole,  Cecil  P.,  American  Electrician New  York 

Porter,   William   M.,    Lea   Electric   Manufacturing 

company    Elwootl,    Ind. 

Porter.  George  F ". New  York 

Powell,    G.    A.,    Packard    Electric    company 

St.   Catharines,   Ontario 

Price,   Charles  R,,  New  Ee<lford  Gas  and  Edison 

Light  company New  Bedford, -Mass. 

Purdy,  C.  J..  Northwest  Fixture  company New  York 

I'yle,  James  E.,  Edison  Electric  Illuminating  com- 
pany     West    Chester,    I*a. 

Ramsey,  Charles  E.,  Carlisle  Gas  and  Water  com- 

I)!iiiy    Carlisle,    l*a. 

Redman,    George   A.,    Rochester   Gas   and    Electric 

compan.v    Rochester.    N.    Y'. 

Rice,  C.  W.,  Edison  Electric  Illuminating  company 

New  Y'ork 

Richardson.    C.    O Baltimoie 

Robinson.  D.   P.,  Seattle  Electric  company 

Seattle.    Wash. 

Roekafellow,    E.    W.,   Western   Electric  company.. 

New    York 

Rollins.  R.  W.,  Hartford  Electric  Light  company 

Hartloul,     Conn. 

Rossnian,   J.   G.,   Georgia    Electric   Light   comiianv 

Atlanta.    Ga. 

Ruth.   Edward  D..  Lancaster  Electric  Light.  Heat 

and    Power  company    Lancaster,    I'a. 

Ryan.  W.  D.  A..  General  Electric  company. .Lynn.  Mass. 

Sachs.  Joseph,   IL  W.  Johns  Manufacturing  com- 
pany      New     Yoi  U 

.Sadler.    G.    L.,    Nashua    Light,    Heat    and    Power 

companj-    Nashua,    N.    II. 

Salisbury,   B.   E.,   Pass  &  Seymour Syracuse.   N.    V. 

Sehwarm,  C.  A,  Lorain  Gas  compan.y Loialn,  t)\il} 

Scott,  Charles  E..  Bristol  Electric  Light  and  Pow.  r 

eompa  iiy    li  ristnl .    I  'a. 

Scott,  Mrs.  Charles  E Biislol,   P.i. 

Scott.   Miss   Helen   Bil.-^tol,    Pa. 

Scott.  Charles  F.,  Westlnghonse  Electric  and  Manu- 
facturing company   Plttsliu. g,   Pa. 

Scovil,   Mrs.   Samuel   Clcvilanri,   Ohio 

Scrlbuer,    J..    <;eneral    Electric   company ("hicngo 

Seymour.    F.   I' Ilartfoiil.    Cimn. 

Shalnwald,  J.  C,  Standard  Paint  company Chicago 

Shaughuessy,  M.  J.,  Shaughnes.'iy  Agency   New  Yoik 

Shipp.v,    IL    L.,    John    A.    Roebllng's    Sons    com- 
pany     New    Y'ork 

Slade.     Edward,    Jacques    Cartler    Water     Pov.-er 

conipa ny    Quebi-c 

Smith,   Orln.  Jr.,   Pawtucl,iet  Electric  company  — 

I'awlucket,    R.    I. 

Smith.  F.  Ellwood.  Somervllle  Electric  Light  c.m- 

pan.r  West  Siuucrvillc.  Mass. 

Solomon,  John  I.,  General  Electric  copi  pa  ny  —  .\i-w  York 

Speer.  J.  S.,  Kpeer  Carbon  company St.  Marys.   Pa. 

Stieringer,   Luther   New   Y'irk 

Sutter.  F.  C,  Pittsburg  Transformer  company 

Pittslmrg.    I  'a. 

Swan,   G.   W.,   John   A.   Roebllng's   Sons   company 

Now  York 

Taylor.    Fi"ank    II. ,    Westlnghonse    Electric    and 

Manufacturing    company    IMti-burg 

Taylor.    Mrs.    Frank   II Pittsb;u-i; 

Taylor.  Albert,   Electric  Storage  Battery  company 

New   York 

Terry.   F.   S.,   Sunbeam   Incandescent   Lamp  com- 
pany     New    York 

Thompson,  Gnylord,  New  Castle  Electric  company 

.New    Castle,     Pa. 

Tilden,  P.  S New  York 

Tlldeu,  Mrs.  P.  S New  Yoik 


Tintrley,   E.   M.,   Westinghouse  Electric  and  Manu- 

faclnrlng  company  I'ittsburg,  I'a. 

Til7.ell.   W.  W.,  United  Electric  company  of  New 

Jersey   Jersey  Clt.v,  N.  J. 

TItzcl,     t'.     Edgar,     Edison     Electric    IHumhiatini^ 

company    Lain-aster,    Pa. 

Tonkin,   W.  J.,  Ansonia  Electrical  company 

Aiisunia.    Ccmn. 

Town  ley,     Calvert,     Westlnghonse     Electiic     and 

Ma  nil  fact  u  ring    company    Boston 

Treinaine.  11.  A..  Crouse-Treuialne  Carbon  com- 
pany     Fostoria,    (diio 

Tripp.   George  B.,   Cleveland  Electric   lUuiniiiating 

ciimpany    (.'levclaiid.     Ohio 

Tripp.    George    E..    Edison    Electric    company 

Savannah,   Ga. 

Turner,    M.    E.,    Cleveland    Electric    illuminating 

emupany     Cleveland,     Ohio 

Vamlewater,  P.  P.,   Standard  I'aint  company.. New  York 

Wagner.  Herbert  A.,   Edison  Electric  Illuminating 

ciimpany    Boston,    Mass. 

Wagoner,  P.  D..  General  Electric  company 

Sclienectady,   N.   Y. 

Wakeman,  J.  M.,  Electrical  World  and  Engineer. 

New    York 

Wakeman.    Mrs.    J.    M New    Yoik 

\\':il<len,  A.  E.,  Eiuiira  Water,  Light  and  Ralircad 

company   Elmira,   N.   Y. 

Walker,   J.   M.,   New  Castle   Electric  company  — 

New  Castle,  Pa. 

Walker,  Edward  T.,  Electrical  World  and  En- 
gineer ^...' Boston 

Wallis,  Louis  R.,  Woburn    Light,  Heat  and  Power 

company    Woburn,    Mnss. 

Walton,  A.  R.,  Lorain  Gas  company Lorain,  Ohio 

Warner.   R.   L.,   Westinghouse  Electric  and  Manu- 

faetiiiiiig  company   Boston,  Ma?s. 

Wntsini.   W.  J.,   American  Electrical  Works — New  Yoik 

Watts,    Ilenrv,    Sawyer-Man    Electric    company  — 

Buffalo.    N.    Y. 

Wattson,  A.  S..  General  Electric  company.. Pittsburg,  Pa. 

Wa.v.    S.    B..    Imperial    Electric,  Light,    Heat    and 

Power  company    St.    Louis.   Mo. 

Weaver.  A.  B.,  stenographer Buffalo,  N.  Y. 

Weis,  August,  Johnstown   Electric  Lifilit  company 

Johnstown,  Pa. 

Wells.  C.  P.,  Towanda  Electric  Illuminating  com- 
pany     Towanda.    P.i. 

White,'  W.  F.,  Cincinnati  Edison  Electric  com- 
pany     Cincinnati.    Ohin 

White."  Mrs.    W.    F Cincinnati,    Ohi:) 

White.    Frank   R New    York 

Whiting.    Charles  B Haitfnrd.    Cnnu. 

Whittemore.  C.  McK Elizabeth.   N.  J. 

Wilson.  J.  L.,  American  Circular  Loom  company.. 

B  ston 

Wilson,   Mrs.   J.   L Bosron 

Wo]  if,  James,  New  York  Insulated  AVirc  com- 
pany     Chicago 

Wood,   E.  E.,  American  Electrician New  Yoik 

Wood.    Mrs.    E.    E New   York 

Wood.  T.  E.,  George  M.  Gest.. Cincinnati  and  New  York 

Woodruff,    E.,    Atlanta   Railway  and   Power  ccm- 

panv    Atlanta,   Ga. 

Woodrufi:,   Mrs.   E Atlanta.   Ga. 

Wormley.  James  C,  Shelby  Electric  company.. New  York 

Wright,   H.  A.,   Lowell  Electric  Light  Corporation 

Lowell,   Mass. 

Wright,   A.   H.,   Otis  Elevator  company. .Cleveland,    Ohio 

Wright,  Peter,  Norfolk  PLailway  and  Light  com- 
pan.v     Norfolk.   Va. 

Wvant,"  Robert  E  ,  Derby  Gas  company Derby,  Conn. 

W'vant,   Mrs.  Robert  E Derby,   Conn. 

Y'o'ung.  II.  Wilson.  H.  W.  Johns  company New  York 

Young,  S.  Marsh,  Manhattan  Electric  Construction 

company    New  York 

Young.  Mrs.   S.  Marsh   New  York 


Convention  Notes. 

About  the  interesting  line  of  samples  of  the  H.  W. 
Johns  company  hovered  A.  Hall  Berry. 

Mr.  Scofielcl  of  the  Bossert  Electric  Construction 
company  of  Utica   was   at   the  convention. 

■    One  of  the  Sprague  Electric  Manufacturing  com- 
pany's  representatives  was  Alex  Henderson. 

P.  C.  Ackerman  of  the  Rhode  Island  Electric 
Works.  New  York,  was,  of  course,  on  hand. 

J.  W.  Godfrey  of  Habirslmw  wire  was  accompa- 
nied by  Mrs.   Godfrey  and   Miss   Pearl   Godfrey. 

Western  Manager  George  C.  Bailey  of  Roebling's 
Chicago  establishment  came  early  and  stayed  late. 

General  Manager  Joseph  InsuU  of  the  G.  I.  com- 
pany's incandescent-lamp  factory  was  in  attendance. 

Secretary  Thomas  R.  Mercein,  representing  the 
Northwestern  Electrical  association,  was  in  attend- 
ance. 

John  R.  Cole,  manufacturer's  agent  of  San  Fran- 
cisco, came  a  long  way,  and  was  proportionately 
welcomed.  ' 

Lieutenant  Cahoon  made  a  prompt  and  energetic 
presiding  officer  and  pushed  the  programme  through 
in    fine    shape. 

The  Sprague  Electric  company  of  New  York  found 
an  indefatigable  representative  in  the  person  of 
Henry    G.    Isscrtcl. 

Carlisle,  Pa.,  sent  a  handsome  representative,  in 
the  person  of  Manager  C.  E.  Ramsey  of  the  Car- 
lisle Gas  and  Water  company. 

The  H.  W.  Johns  Manufacturing  company  pre- 
sented an  interesting  line  of  samples,  handsomely 
displayed  and  backed  by  Joseph  Sachs. 

J.  M.  Hill  of  automobile  fame  could  not  resist 
the  temptation  to  drop  in  at  the  Niagara  meeting, 
and  this  time  j\Irs.  Hill  accompanied  him. 

The  small  number  of  exhibits  at  the  convention 
was  noticeable.  Many  of  the  usual  exhibitors  relied 
on  their  displays  at  the  Buffalo  exposition. 

An  interesting  exhibit  of  the  American  Vitrified 
Conduit  company  was  presented  on  the  porch  of 
the   International   Hotel   by   A.   S.   Barnard. 

A.  P.  Moore,  the  courteous  assistant  of  President 
Snrague  of  the  Chase-Shawmut  company  of  Boston. 
Mass..  used  his  well-known  smile  to  great  advantage. 

Scars  E.  Condit,  Jr.,  was  seen  everywhere  with 
Mr.  "Dixon"  of  New  Orleans;  in  fact,  the  two  were 
in.separable ;  so  much  so  that  they  soon  were  called 


the  twins.     Mr.  "Dixon"  will  visit  Boston  with  Mr. 
Condit. 

The  Sawyer-Man  Electric  company  sent  from 
New  York  C.  S.  Jennings,  from  Pittsburg  Frank 'S. 
Smith  and  G.  A.  NcUis,  and  from  Buffalo,  Henry 
Watts. 

W.  B.  Jackson  and  James  E.  Bibber  of  the  Stan- 
Icy  Electric  Manufacturing  company  came  to  the 
convention,  respectively,  from  Pittsfield,  Mass.,  and 
New   York. 

Was  there  ever  a  convention  at  which  President 
McQuaide  of  the  National  Conduit  and  Cable  com- 
pany did  not  appear?  Mr.  McQuaide  was  at  this 
one  in  full  force. 

Marcus  Nathan  of  New  York  city,  who  has 
achieved  such  an  enviable  popularity  as  the  manager 
of  electrical  and  other  technical  exhibitions,  was,  of 
course,  in  attendance. 

In  proportion  to  the  total  attendance,  the  number 
of  ladies  present  was  large.  The  attractions  of  the 
Falls  and  vicinity  furnished  plenty  of  entertainment 
for  visitors  of  the  fair  sex. 

That  genial  member,  J.  H.  Thompson,  Jr.,  of  the 
well-known  machinery  house  of  Thompson,  Son  & 
Co..  New  York,  could  not  resist  the  temptation;  he 
came    early    and    stayed    late. 

President  Samuel  Insull.  Comptroller  W.  M.  An- 
thony and  Purchasing  Agent  R.  C.  P.  Holmes  rep- 
resented the  Chicago  Edison  company.  Mr.  Insull 
was  accompanied  by  Mrs.  Insull. 

John  A.  Roebling's  Sons  company  showed  its 
strength  by  the  following  list  of  names ;  G.  W. 
Swan.  George  C.  Bailey,  H.  L.  Shippy,  -F.  W.  Har- 
rington, D.   F.   Ivins,  H.   C.   De   Camp. 

Philip  H.  Hover  of  New  York  and  James  Wolff 
of  Chicago  represented  the  New  York  Insulated 
Wire  company,  and  made  a  good  job  of  it.  Both 
?re  popular  and  welcome  convention  attendants. 

F.  C.  Sutter  of  the  Pittsburg  Transformer  com- 
pany of  Pittsburg,  Pa.,  stole  a  few  days  from  his 
very  busy  factory  in  Pittsburg  and  "mixed"  with 
those   in  the   rotunda  of  the   International    Hotel. 

Francis  H.  Wall,  general  sales  agent  of  the  Stan- 
ley Instrument  company's  New  York  office,  was  un- 
able to  attend,  but  his  representative,  Samuel  O. 
Ochs,  did  the  honors  in  his  stead,  and  did  them 
nobly. 

The  International  Hotel  was  practically  given  over 
to  the  electric-light  people  during  the  three  days  of 
the  convention.  Manager  Greenwood  exerted  every 
effort  to  make  his  guests  comfortable,  and  he  suc- 
ceeded. 

The  Gould  Storage  Battery  company  of  New  York 
had    another    representative,    in    addition    to    Elec-  ■ 
trical     Engineer     Donaldson.     R.     H.    Chamberlain 
aided    Mr.    Donaldson   in   presenting   his    interesting 

exhibit. 

The  American  District  Steam  company  of  Lock- 
port,  N.  Y..  sent  a  good  representative,  in  the  per- 
son of  Charles  R.  Bishop,  who  had  no  difficulty  in 
explaining  how  his  system  turned  waste  steam  into 
gold   dollars. 

F.  W.  Harrington  of  New  York,  an  old  hand  at 
electric-light  conventions,  did  not  fail  to  mingle  witli 
the  crowd  at  the  International.  Mr.  Harrington  is 
with  the  Roeblings  company,  and  he  was  decidedly 
"in  the  push." 

Among  the  carbon  companies  that  realize  the  fea- 
ture of  advertising  was  the  Standard  Carbon  com- 
pany. Messrs.  F.  H.  McDowell.  J.  C.  Irvine  and 
A.  D.  Spear  left  no  stone  unturned  to  further  the 
interests  of  their  company. 

Manager  of  Advertising  N.  C.  Cotabish.  who  deals 
out  publicity  in  such  skillful  manner  for  the  National 
Carbon  company  of  Cleveland,  Ohio,  made  good  use 
of  the  present  opportunity,  in  company  with  F.  C. 
Pai-k,  F.  H.  Murray  and  A.  E.  Carrier. 

Luther  Stieringer,  the  artist  in  illumination,  was 
there,  of  course.  Mr.  Stieringer  rarely  misses  an  im- 
portant electrical  convention,  and  this  time  he  was 
a  lion  of  the  first  quality,  owing  to  his  great  success 
with  the  electric  lighting  at  the  Pan-American. 

C.  O.  Baker.  Jr.,  of  Baker  &  Co.,  the  well-known 
platinum  men  of  New  York  city,  earned  his  usual 
vote  of  thanks  as  master  of  transportation  for  the 
East.  Mr.  Baker  was  indefatigable  in  his  attention 
to  every  inquiry  relative  to  convention  matters. 

That  experienced  storage-battery  man.  Frank  H. 
Clark  of  Chicago,  made  this,  his  first  convention 
trip,  on  behalf  of  his  new  connection  with  the  Helios- 
Upton  company.  Mr.  Clark  has  recently  accepted 
the  position  of  western  manager  of  this  company. 

Electrical  Engineer  Herbert  A.  Wagner  came  early 
and  stayed  late.  Mr.  Wagner,  since  devoting  him- 
self strictly  to  consulting-engineer  work,  has  ac- 
cumulated so  large  a  clientage  that  the  necessity  has 
arisen  for  the  establishment  of  a   New  York  office. 

General  Manager  S.  Marsh  Young  of  the  Manhat- 
tan Electric  Construction  company  of  New  York  was 
early  on  hand,  and  this  time  had  the  forethought  to 
bring  with  him  Mrs.  Young.  As  this  was  Mrs. 
Young's  first  convention,  it  not  only  gave  her  an 
opportunity  to  judge  of  the  mysteries  of  these  pe- 
riods  of    work   and   play,    but   likewise    gave  her   a 
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chance  to  take   in   the  beauties  of  the   Buffalo   Ex- 
position. 

The  Fort  \\''ayne  Electric  Works  did  itself  proud 
in  the  respective  persons  of  A.  E.  Dresser  of  its 
Syracuse  office  and  the  eastern  manager.  J.  C.  Lott  of 
the  New  York  office.  Messrs.  Lott  and  Dresser 
were  two  of  the  most  popular  men  at  the  convention. 

President  Pe^se  of  Hart  &  Hegeman  was  the 
only  one  that  appeared  from  Hartford.  Conn.,  but 
his  ubiquitous  western  representative.  George  C. 
■  Searing  of  Chicago,  looked  out  for  the  western  con- 
tingent with  the  delightful  urbanity  for  which  he  is 
noted. 

Since  one  convention,  about  five  years  ago.  Sec- 
retary and  Treasurer  A.  C.  Garrison  of  the  Co- 
lumbia Incandescent  Lamp  company  of  St.  Louis. 
Mo.,  has  never  missed  a  convention,  either  National 
or  Northwestern,  and  this  occasion  was  no  exception 
to   the   rule. 

It  was  a  matter  of  great  regret  that  Manager  of 
Sales  Harris  of  the  Manhattan  Electric  Construc- 
tion company  could  not  accompany  General  Man- 
ager S.  Marsh  Young.  However,  William  C.  Hub- 
bard came  on  from  New  York  city,  accompanied  by 
Mrs.    Hii.bbard. 

The  Okonite  company  of  New  York  sent  one 
"leaf"  of  its  good-luck  clover  spray  to  the  con- 
vention in  the  person  of  Mr.  George  Manson.  There 
were  many  inquiries  for  Mr.  Candee.  George  A.  Mc- 
Kinlock  of  the  Central  Electric  company  came  in 
on  Wednesday. 

Manager  W.  J.  Phelps  of  the  Phelps  company  of 
Detroit  talked  Hylo  lamps  and  the  "baby  filament" 
from  noon  until  night.  If  that  "babj'"  keeps  on 
selling  as  has  been  the  case  lately.  Mr.  Phelps  will 
have  to  get  a  new  name,  indicative  of  manhood, 
rather  than  infancy. 

St.  Louis  came  to  the  front  in  the  person  of  Pres- 
ident H.  L.  Parker  of  the  Emerson  Electric  Manu- 
facturing company.  Mr.  Parker  has  earned — by  his 
courteous  and  kindly  treatment — the  good  wishes  of 
ever}'  man  on  the  road  that  has  occasion  to  visit 
his  office  in  St.  Louis. 

James  C.  Wormley,  manager  of  the  eastern  de- 
partment of  the  Shelby  Electric  company  of  Shelby, 
Ohio,  attended  the  convention  with  Mrs.  Wormley. 
Mr.  Wormley's  office  is  in  New  York,  but  he  forgot 
neither  his  old  Chicago  friends  and  acquaintances  nor 
the  extolling  of  the  Shelby  lamp. 

Vice-president  Charles  W.  Cobb  of  the  Chicago 
Mica  company  was.  of  course,  in  attendance.  For 
many  years  Mr.  Cobb  traveled  the  entire  western 
countr\'  in  the  supply  business,  and  he  knows  .full 
well  the  advantage  of  mingling  with  old  friends  at 
a  convention.     Mr.  Cobb  was  warmly  welcomed. 

Simplex  electrical  company  of  Boston.  Mass.,  sent 
a  weighty  representative  in  the  person  of  James  I. 
Ayer.  Mr.  Ayer  has  now  been  East  for  a  number 
of  years,  but  there  are  still  hundreds  of  electric- 
light  men  who  can  never  forget  his  hospitality  dur- 
ing the  St.  Louis  convention  of  six  or  eight  years 
ago. 

The  Standard  Paint  company  and  P.  &  B.  came 
to  the  front  in  the  persons  of  President  Ralph  L. 
Shainwald  and  F.  F.  Vandewater  of  New  York.  In 
addition  to  these  gentlemen,  Western  Manager  J.  C. 
Shainwald  came  down  with  the  Chicago  contingent. 
Mr.  Shainwald  gave  away  a  very  pretty  paper-cutter 
souvenir. 

Ravenna,  Ohio,  was  well  represented  in  the  per- 
son of  Vice-president  E.  E.  Nasli  of  the  Colonial 
Electric  company  and  J.  B.  Estabrook.  Incidentally,  it 
may  be  said  that  the  smile  of  the  last-named  gentle- 
man has  done  much  toward  convincing  the  electrical 
trade  of  the  fact  that  Colonial  lamps  are  "of  the 
very  best." 

Jesse  Scribner.  that  energetic  and  indefatigable 
right-hand  man  to  Western  Manager  B.  E.  Sunny 
of  the  Chicago  office  of  the  General  Electric  com- 
pany, did  very  good  duty  on  behalf  of  his  chief, 
who  was  unavoidably  prevented  from  being  on  hand 
by  an  absence  in  the  East.  Mrs.  Scribner  accom- 
panied him. 

The  Standard  L^nderground  Cable  company  of 
Pittsburg  was  well  represented  in  the  persons  of 
Vice-president  and  General  Manager  James  W. 
Marsh.  C.  J,  Marsh  of  New  York,  manager  of  the 
eastern  and  northeastern  sales  departments,  and  T. 
E.  Hughes  of  the  southeastern  sales  department  of 
Philadelphia. 

Naturally,  J.  G.  Pomeroy  of  the  Adams-Bagnall 
Electric  company's  Chicago  office  was  early  in  evi- 
dence. Mr.  Pomeroy  had  his  laugh,  as  well  as  his 
lamp,  with  him,  but  only  a  select  few  heard  anything 
of  the  former.  It  was  a  matter  of  regret  that  neither 
Mr.  Adams  nor  Mr.  Bagnall  could  find  time  to  come 
from   Cleveland. 

Manager  William  M.  Porter  of  the  Lea  Electric 
Manufacturing  company  came  on  from  Elwood.  Ind.. 
and  was  accompanied  by  Mrs.  Porter.  Mr.  Porter 
is  one  of  the  most  experienced  men  in  the  electrical 
business.  Realizing  the  kind  of  entertainment  most 
appreciated  by  convention  people,  he  brought  with 
him  a  quartet  of  singers,  which  was  much  appre- 
ciated by  music  lovers.  The  quartet  consisted  of 
Raymond    Hurst,    Charles    Hardting,    Charles    Kra- 


mer and  Will  H.  -Falls,  from  the  Lea  establishment 
in  Elwood. 

Of  course  Dr.  William  Habirshaw  and  General 
Sales  Agent  James  W.  Godfrey  were  on  hand  early 
from  New  York  city,  to  do  the  honors  for  Habir- 
shaw wire.  Dr.  Habirshaw  came  up  on  the  Empire 
State  Express  Monday  afternoon,  reaching  Niagara 
in  time  for  supper.  Mr.  Godfrey  appeared  the  fol- 
lowing morning. 

The  American  Circular  Loom  company  put  up 
a  solid  and  handsome  front,  as  is  indicated  by  the 
following  list  of  names  of  ladies  and  gentlemen  that 
came  on  to  take  in  the  convention  and  likewise  the 
exposition :  Mr.  and  Mrs.  A.  T.  Clark,  Mr.  and 
Mrs.  T  S.  Wilson.  H.  B.  Kirkland.  R.  B.  Corey. 
Thomas  G.  Grier,  J.  R.  Cole. 

Among  the  first  arrivals  were  Secretary  George 
F.  Porter  and  Miss  Harriet  Billings,  the  assistant 
secretary.  As  usual.  Mr.  Porter  was  the  mainspring 
of  the  working  action  of  the  convention,  while  Miss 
Billings,  with  gracious  manner  and  cordial  address, 
ably  seconded  the  secretary's  efforts  to  make  all  de- 
tails   of   the    meeting   successful. 

One  of  those  ever  welcome  at  every  convention 
is  B.  C.  Kenyon.  general  manager  of  the  Diehl  Man- 
ufacturing company  of  Elizabethport.  N.  J.  Mr. 
Kenyon  is  well  known  as  having  done  so  much  in 
the  successful  handling  of  the  Diehl  company's  busi- 
ness; in  fact,  someone  has  remarked  that  Diehl  and 
Kenyon   are  names  practically  synonymous. 

Once  a  sunbeam,  always  a  sunbeam,  might  be  aptly 
applied  to  F.  S.  Terry,  for  the  convention  of  igoi 
found  him  once  more  pushing  the  trademark  that 
he  created  so  many  years  ago.  Mr.  Terry,  as  is 
now  well  known,  is  once  more  in  the  lamp  business, 
and  rumor  says  he  is  making  himself  felt  in  a  man- 
ner  that   before    long   may    startle    the   trade. 

One  of  the  most  interesting  little  exhibits  was  made 
by  the  O.  C.  Little  Pulley  Coating  company  of 
Menasha.  Wis.  Mr.  Little  was  on  hand  himself  to 
explain  things.  The  little  mechanism  consisted  of 
a  mechanical  illustration  of  the  comparative  values 
of  the  Little  pulley  coating  as  compared  with  a  belt 
drawn  over  the  face  of  an  ordinary  cast-iron  pulley. 

A.  Meyer  of  the  Crescent  Manufacturing  company 
of  Chicago  made  a  very  interesting  exhibit  on 
Wednesday.  Mr.  Meyer  has  had  remarkable  suc- 
cess with  his  Universal  cord  spools,  and  it  is  said  that 
he  has  esta.blished  relations  with  at  least  one  foreign 
house  to  handle  his  specialty  across  the  water.  Mr. 
Meyer  shortly  expects  to  put  on  the  market  a  new 
battery. 

General  Sales  Agent  Norman  McCarty  of  the 
United  States  Carbon  company  was  early  in  at- 
tendance. The  United  States  Carbon  company,  un- 
der the  receiver,  is  still  pushing  aggressively  for 
business,  and  with  the  numerous  connections  which 
Mr.  McCarty  has  already  established  among  his  host 
of  acquaintances  in  the  United  States,  it  is  safe  to 
say  he  will  continue  to  do  a  most  excellent  business. 

Assistant  General  Manager  C.  H.  Barney  of  the 
Monarch  Fire  Appliance  company  of  New  York  did 
the  honors  and  incidentally  cast  about  the  rotunda 
a  little  advertising  "flyer"  that  gave  a  list  of  promi- 
nent electrical  concerns  that  have  realized  the  great 
merits  of  Kilfyre.  Anyone  that  thinks  that  Kilfyre 
is  not  appreciated  as  a  dry  fire  extinguisher  should 
read  this  list ;  it  will  open  his  eyes. 

To  say  that  the  General  Electric  company  sent 
the  following  representatives  is  sufficient  to  indi- 
cate that  company's  interest  in  the  convention :  J. 
R.  Lovejoy,  railroad,  light  and  supply  department; 
W.  R.  Ernest,  engineer,  electric-light  department; 
A.  Page,  manager,  Edison  lamp  sales ;  F.  W.  Wil- 
cox, home  works :  E.  A.  Carolan.  assistant  general 
manager,  foreign  department;  N.  A.  Oudin,  engi- 
neering department. 

The  sweet  smile  of  H.  C.  Adams,  Jr.,  that  has  been 
the  means  of  mobilizing  such  a  large  business  within 
the  walls  of  the  Phillips  Insulated  Wire  company 
of  Pawtucket,  R.  L,  was.  as  usual,  seen  flitting 
through  the  crowd  and  hovering  momentarily  over 
the  head  of  almost  every  convention  delegate.  In 
addition  to  the  "smile,"  Mr.  Adams  brought  with 
him  this  time  another  and  greater  attraction,  in 
the  person  of  Mrs.  Adams. 

That  new  specialty  of  the  Electric  Motor  Equip- 
ment company  of  Newark.  N.  J.,  was  explained  by 
George  E.  Davis,  who  came  on  from  Newark  with 
a  full  line  of  samples.  The  specialty  referred  tp  is 
a  new  arrangement  whereby  lamp  sockets  can  be 
linked  together  in  a  most  convenient  and  flexible 
manner  for  the  production  of  advertising  signs 
Those  interested  in  such  devices  should  get  that 
company's  descriptive  circular. 

Western  Manager  F.  E.  Donohoe  of  Chicago  again 
proudly  carried  the  flag  for  the  American  Electrical 
Works  of  Providence.  R.  I. ;  in  his  left  hand,  how- 
ever, Mr.  Donohoe  gleefully  waved  a  telegraphic 
message  that  announced  his  re-election  as  "mayor  of 
Edgewater."  Honors  never  come  singly,  for  it  is  a 
fact  that  the  American  Electrical  Works,  during  the 
last  year,  and  under  the  management  of  Mr.  Donald- 
son, have  never  done  a  larger  business. 

One  of  the  best  workers  in  the  interests  of  his 
institution  was  C.  W.  Money  of  the  New  England 
Electric  Manufacturing  company  of  Boston.  It 
is  rumored  that  Mr.  Money  sold  a  large  bill  of  goods 


to  a  "Mr.  Dixon  of  New  Orleans."  The  question 
is  now  asked  whether  Money  got  "Dixon"  or 
"Dixon"  got  the  "money."  or  was  it  that  Money 
didn't  talk  and  "Dixon"  did.  Any  way  you  fix  it, 
Money  sawed  wood,  and  doubtless  his  house  has 
seen  some  of  the  sawdust. 

Among  those  warmly  welcomed  was  President  A. 
0.  Kuehmsted  of  the  Gregory  Electric  company  of 
Chicago.  Mr.  Kuehmsled's  business  in  machines  that 
are  "not  exactly  new,  but  just  as  good,"  is  now  so 
well  established  that  it  is  safe  to  say  that  there  is 
no  one  in  the  electric-lighting  business  that  has  not, 
at  one  time  or  another,  corresponded  with  the  big 
Canal  street  establishment  in  Chicago.  He  has  a 
host  of  friends  that  know  how  to  appreciate  the 
square  dealings  of  his  concern. 

Among  those  skilled  gentlemen  who  devote  them- 
selves strictly  to  the  publicity  departments  of  the 
electrical  companies  that  graced  the  convention  of 
1901  should  be  mentioned  Manager  Frank  G.  Bolles 
of  the  Bullock  Electric  Manufacturing  company,  Cin- 
cinnati, and  the  Wagner  Electric  Manufacturing 
company  of  St.  Louis.  In  addition  to  Mr.  Bolles,  the 
above  companies  were  also  represented  by  District 
Manager  Francis  B.  Smith  of  Buffalo  and  Electrical 
Engineer  Belknap  of  the  same  district. 

President  John  T.  McRoy  of  tiie  McRoy  Clay 
Works  and  manufacturer  of  the  McRoy  conduits, 
nowadays  often  referred  to  as  "the"  conduit  man, 
appeared  in  the  rotunda  on  Tuesday  morning,  ac- 
companied by  Mr.  Kirkpatrick.  Mr.  Kirkpatrick  has 
recently  been  appointed  by  Mr.  McRoy  as  manager 
of  his  western  department,  and  rumor  has  said  that 
"Kirk"  has  already  made  as  good  a  record  for  him- 
self in  the  conduit  market  as  he  had  already  achieved 
in  the  field  devoted  strictly  to  electric  lighting. 

One  of  the  most  welcome  visitors  was  General 
Manager  Charles  Blizard  of  the  Electric  Storage 
Battery  company,  Philadelphia.  Mr.  Blizard  ap- 
peared at  Niagara  among  the  delegates  early  on 
Tuesday  morning,  but  made  no  effort  at  presenting 
an  exhibit  of  Chloride  batteries.  The  Electric  Stor- 
age Battery  company  now  naturally  feels  that,  with 
its  tremendous  installations  throughout  the  United 
States,  the  necessarily  comparatively  small  conven- 
tion exhibit  would  not  be  of  much  moment. 

President  T.  H.  Gilmer  and  Secretary  and  Treas- 
urer E.  W.  Gilmer  of  the  Warren  (Ohio)  Electric 
and  Specialty  company  ran  in  on  Tuesday  morning. 
A  recent  visit  to  the  factory  of  the  Warren  company 
indicates  that  the  institution  is  doing  a  most  suc- 
cessful business.  A  visitor  of  a  year  ago  would  to- 
day be  surprised  at  the  factory  extensions  which  have 
been  executed  in  Warren.  It  is  said  that  this  com- 
pany has  a  hard  time  keeping  up  with  the  demand 
for  not  only  its  lamps,  but  its  high-grade  fans  as 
well. 

Among  those  that  might  be  termed  as  (strictly 
speaking)  guests  of  the  convention  were  Edward 
Bergtheil  and  H.  Wilson  Young  of  the  firm  of 
Bergtheil  &  Young,  London,  England.  These  two 
gentlemen,  representing  the  above-mentioned  firm, 
which  is  the  European  representative  of  the  Bullock 
Electric  Manufacturing  company,  were  stopping  at 
the  Iroquois  in  Buffalo,  but  visited  the  convention 
at  Niagara  on  Tuesday,  in  company  with  Manager 
Bolles  of  the  advance  department  of  the  Bullock 
and  Wagner  companies. 

The  Westinghouse  representatives  at  the  con- 
vention may  be  classified  as  follows :  From  Pitts- 
burg. H.  P.  Davis,  H.  C.  Ebert,  J.  S.  Peck,  W.  M. 
Probasco.  C.  F.  Scott.  F.  H.  Taylor,  E.  M.  Tingley, 

A.  J.  Wurts:   from  New  York,  E.  W.  T.   Gray.  F. 

B.  H.  Paine,  Calvert  Townley;  from  Boston,  W.  F. 
Fowler.  D.  E.  Manson.  R.  L.  Warner :  from  Syra- 
cuse, Paul  T.  Brady;  from  Cleveland,  N.  S.  Bra- 
den  ;  from  Detroit.  W.  C.  Armstrong.  C.  F.  Med- 
bury ;   from  Buffalo.  E.  A.   Fames.  T.  C.   Frenyear, 

C.  W.  Underwood ;  from  Niagara  Falls,  L.  E.  Im- 
lay. 

President  George  A.  McKinlock  of  the  Central 
Electric  company,  Chicago,  had  pledged  himself  as 
one  of  the  attendants  at  the  Niagara  convention,  and 
he  made  good  his  word  on  Wednesday  morning. 
Secretary  Charles  E.  Brown,  who  had  been  seen 
a  few  days  before  in  New  York,  had  expected  to 
be  present,  but  two  members  of  so  busy  a  house  as 
the  Central  Electric  company  cannot  be  absent  at 
the  same  time,  consequently  President  McKinlock 
did  the  honors.  The  Central  Electric  company  has 
made  itself  felt  to  such  a  large  extent  around  Buf- 
falo and  vicinity,  and  so  many  have  read  letters 
over  the  signature  of  McKinlock.  that  the  president 
of  the  Central  company  found  his  hand  shaken  by 
many  who  had  many  times  seen  his  signature,  but 
never   seen  his   face. 

Electrical  Manager  William  W.  Donaldson  of  the 
Gould  Storage  Battery  company.  New  York,  had 
the  foresight  to  plan,  and  the  energy  to  present,  a 
very  interesting  exhibit  of  his  company's  battery  at 
the  convention.  Mr.  Donaldson's  long  experience 
with  electric-lighting  and  power  men  taught  him  the 
value  of  an  opportunity,  and  a  table  with  his  ex- 
hibit, within  the  rotunda,  made  an  advertisement  of 
the  Gould  storage-battery  plate  that  without  doubt 
left  an  impression  on  several  interested  persons. 
Mr.  Donaldson's  exhibit  revealed  the  fact  that  the 
Gould  Storage  Battery  company  had.  during  the  last 
year  or  so,  installed  throughout  the  United  States  a 
surprising  number  of  plants  that   were  doing  most 
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excellent  sen'ice  for  well-known  customers,  as,  for 
instance,  the  New  York  Central  railroad,  and  for  a 
lighting  plant  in  one  of  the  Vanderbilt  houses  in 
New  York  city. 

Edward  F.  Seixas,  general  manager  of  the  Niagara. 
St.  Catharines  and  Toronto  railroad,  found  many  of 
his  electrical  friends  at  the  convention,  and  they 
were  all  glad  to  see  him  when  he  dropped  in  Tues- 
day night.  Mr.  Seixas'  company  owns  or  controls  a 
network  of  electric  railways  on  the  Canadian  side  of 
the  Niagara  Falls,  with  one  terminus  in  Niagara 
Falls,  N.  y.  He  is  justly  proud  of  his  handsome  50- 
foot  cars,  with  their  40-mile  speed,  baggage  compart- 
ments and  handsome  fittings.  Many  of  Mr.  Seixas' 
friends  foimd  time  to  enjoy  a  ride  in  these  fine 
coaches. ^ 

Henry    L.    Doherty,    President    National 
Electric  Light  Association. 

Mr.  Henry  L.  Doherty,  the  recent  choice  o.  the 
National  Electric  Light  association  for  its  presidency. 
is  a  man  young  in  years,  but  experienced  in  the 
electric-lighting  industry  of  the  country.  He  has 
been  intimately  connected  with  important  lighting 
plants  in  Columbus,  Ohio,  Madison,  Wis..  St.  Paul, 
Minn.,  and  Denver,  Colo.,  all  operated  by  the  Mc- 
millin  syndicate.  Mr.  Doherty  is  energetic,  resource- 
ful and  presevering,  devoted  to  work  in  hand  and 
loyal  to  his  associates.  His  enthusiasm  and  pleasing 
and  persuasive  manner,  combined  with  his  other 
character  traits  have  brought  him  to  a  foremost  posi- 
tion in  the  lighting  business  and  made  him  emi- 
nently fitted  for  the  honor  which  the  association  has 
just  bestowed  upon  him. 

Born  on  May  15,  1870,  Henry  L.  Doherty  spenr 
his  early  youth  in  Columbus,  Ohio.  Being  obliged 
to  support  himself,  he  started  wage-earning  by  car- 
rying papers,  and  at  the  age  of  12  years  obtained 
employment  with  the  Columbus  Gas  company.  The 
superintendent  of  this  company,  and  afterward  its 
manager  and  president,  was  Emerson  McMillin. 
Since  Mr.  Doherty  first  entered  Mr.  McMillin's  serv- 
ice he  has  been  (with  one  or  two  short  exceptions) 
continuously  connected  with  the  McMillin  interests, 
holding  various   positions   of  trust. 

On  account  of  his  health  Mr.  Doherty  moved  to 
Madison,  Wis.,  early  in  1896  and  became  general 
manager  of  the  Madison  Gas  and  Electric  company, 
afterward  becoming  president.  The  plant  was  threat- 
ened with  municipal  opposition,  which  he  success- 
fully averted.  His  determined  opposition  to  munici- 
pal ownership,  at  all  times  and  places,  has  brought 
him  into  prominence  and  stamped  him  as  an  active 
and  eft'ective  worker.  His  exposition  of  the  munici- 
pal-ownership question  before  the  League  of  Ameri- 
can Municipalities  is  still  fresh  in  the  memories  of 
many. 

Mr.  Doherty  is  a  prominent  member  of  all  of  the 
large  gas  associations,  and  has  been  a  frequent  con- 
tributor to  gas  literature  and  an  inventor  of  many 
gas  appliances.  He  is  credited  with  giving  the  first 
public  lecture  and  exhibition  ever  presented  in  the 
United  States  on  calcium  carbide  and  acetylene  gas. 
He  has  not  alone  applied  himself  to  a  study  of  gas 
problems,  but  has  equally  educated  himself  in  chem- 
istry and  steam  and  electrical  engineering. 

Always  alive  to  the  advancement  of  electrical  sci- 
ence, Mr.  Doherty  has  been  foremost  in  furthering 
the  objects  and  plans  of  the  Northwestern  Electrical 
association  and  the  National  Electric  Light  associa- 
tion. In  January,  1899,  he  was  elected  president  of 
the  Northwestern  association,  a  position  which  he 
held  with  credit  to  himself  and  the  society.  His 
presidential  address  at  last  year's  annual  meeting  of 
the  association  attracted  much  attention.  In  this 
address  he  dwelt  at  some  length  on  methods  of 
charging  and  equitable  rates,  a  general  subject  upon 
which  Mr.  Doherty  presented  a  paper  to  the  Na- 
tional Electric  Light  association  in  Chicago 
a  year  ago,  and  also  one  before  the  Northwestern 
association  last  January.  He  has  given  this  topic 
close  and  efficient  study  and  has  been  putting  his 
system  into  operation  in  different  McMillin  plants. 
He  is  now  conducting  a  rate  war  in  Denver,  where 
he  is  acting  president  of  the  Denver  Gas  and  Electric 
company.  Although  he  devotes  considerable  of  his 
lime  to  the  Denver  plant  and  also  looks  after  the 
Madison  and  other  plants  as  Mr.  McMillin's  assist- 
ant, Mr.  Doherty  spends  much  of  his  time  in  New 
York  city. 

Mr.  Doherty's  connection  with  the  National  asso- 
ciation has  been  an  active  one  from  tlie  start.  At 
the  time  of  his  election  to  the  presidency  he  was 
chairman  of  the  executive  committee.  The  new 
president  is  also  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers  and  of  several  other 
engineering  associations. 
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THE  NEW  EDISON  STORAGE  BATTERY. 


By  Arthur  E.  Kennelly. 
[By  telcgrafh  to  the   Western  E/ectrician.l 


The  South  Haven  (Mich.)  and  Lake  Shore  Rail- 
road company  has  filed  articles  of  incorporation, 
with  $176,000  capital  stock.  The  company  will  bnild 
a    line  from    South   Haven   to   Saugatuck,    Mich. 


I  take  pleasure  in  bringing  to  the  notice  of  the 
Institute  this  evening  a  novel  type  of  storage  bat- 
tery, recently,  invented  by  Mr.  Edison.  It  is  well 
known  that  the  history  of  the  storage  cell  is  essen- 
tially that  of  the  lead  cell,  discovered  by  Plante 
in  iSCo,  in  which  lead  peroxide  is  the  depolarizing 
substance.  An  enormous  amount  of  labor  has,  in 
the  aggregate,  been  expended  upon  the  improve- 
ment of  this  cell  in  the  hands  of  experimentalists. 
As  a  result  of  that  labor,  the  storage  battery  has  at 
last  become  a  recognized  adjimct  to  direct-current 
central  stations,  but  it  has  limitations  that  seem 
to  withstand  further  attempts  toward  improvement. 
Of  recent  years  hardly  any  success  has  been  met 
with  in  the  direction  of  reducing  its  weight  for  a 
given  energy  of  storage  capacity  v^athout  detriment 
to  endurance,  and  this  weight  is  the  great  draw- 
back of  the  storage  battery  in  electric  storage-battery 
traction,  and  has  been  the  principal  obstacle  to  its 
advance  in  this  direction  for  the  last  20  years. 

In  practice  the  storage  energy  per  unit  mass  of 
the  modern  lead  battery  is  from  four  to  six  watt- 
hours  per  pound  of  battery  (8.8  to  13.23  watt-hours 
per  kilogram).  Expressed  in  another  way,  a  bat- 
tery weighs  from  124.5  to  1S6.5  pounds  per  horse- 
power-hour at  its  terminals  (75.5  to  113.4  kilos  per 
kilowatt-hour),  or,  if  its  stored  energy  available  at 
terminals  were  all  expended  in  gravitational  work, 
a  battery  could  raise  its  own  weight  through  a  ver- 
tical distance  of  from  two  to  three  miles  (3.2  to 
^.8  kilometers). 

While  it  is  possible  to  increase  the  energy  per 
unit  mass  by  making  the  electrodes  very  light,  yet 
this  is  always  found  to  be  followed  by  a  very  heavy 
deterioration.  Many  attempts  have  also  been  made 
to  perfect  storage  cells  of  the  alkaline-zincate  type, 
but  the  great  difficulty  of  depositing  zinc  in  coherent 
form  from  the  solution,  as  well  as  the  lack  of  a 
depolarizer  that  shall  be  insoluble  in  the  electrolyte, 
has  stood  in  the  way  of  this  cell's  success. 

Mr.  Edison  set  himself  the  task  of  finding  a  cell 
which  should  possess  the  following  advantages;  (i) 
Absence  of  deterioration  by  work;  (2)  large  storage 
capacity  per  unit  of  mass;  (3)  capability  of  being 
rapidly  charged  and  discharged;  (4)  capability  of 
withstanding  careless  treatment;  (5)  inexpensive- 
ness- 

Mr.  Edison  believes  that  the  cell  now  shown  may 
claim  the  advantages  in  a  very  satisfactory  degree. 
The  negative  pole,  or  positive  element,  correspond- 
ing to  the  zinc  of  a  primary  cell,  or  the  spongy  lead 
of  a  secondary  cell,  is  iron.  The  positive  pole,  or 
negative  element,  corresponding  to  the  carbon  of  a 
primary  cell,  or  lead  peroxide  of  a  secondary  cell, 
is  a  superoxide  of  nickel,  believed  to  have  the  for- 
mula NiO-.  The  cell  is  therefore  a  nickel-iron  cell, 
a  name  which  suggests  the  structural  material,  nickel- 
steel. 

The  electrolyte  is  potash,  viz.,  an  aqueous  solution 
containing  from  10  to  40  per  cent,  by  weight,  but 
preferably  20  per  cent.,  of  potassium  hydroxide,  the 
freezing  temperature  of  which  is  20  degrees  below 
zero  F.,  or  — 30  degrees  C.  The  initial  voltage  of  dis- 
charge after  recent  charge  is  1.5  volts.  The  mean 
voltage  of  full  discharge  is  approximately  i.i  volts. 
The  normal  discharging  current  rate  per  unit  area  of 
active  element  (positive  or  negative)  is  60  milliam- 
peres  to  the  square  inch,  or  So. 64  amperes  to  the 
square  foot,  or  0.93  ampere  to  the  square  decimeter. 
The  storage  capacity  of  the  cell  per  unit  of  total  mass 
of  the  cell  is  14  watt-hours  per  pound,  or  30.85  watt- 
hours  per  kilo.  Expressing  the  same  statement  in 
another  way,  the  weight  of  battery  per  unit  of  elec- 
tric energy  at  terminals  is  53.3  pounds  per  electrical 
horsepower-hour,  or  32.4  kilos  per  kilowatt-hour. 
Or  the  battery  gives  energy  at  its  terminals  sufficient 
to  lift  its  own  weight  through  a  vertical  distance  of 
approximately  seven  miles,  or  11.26  kilometers. 

The  mean  normal  discharging  power  rate  per  unit 
mass  of  total  cell  is  4  watts  per  pound,  or  8.82  watts 
per  kilo,  corresponding  to  a  normal  discharge  period 
of  3M;  hours.  The  cell  may,  however,  be  discharged 
at  a  relatively  high  rate,  or  approximately  one  hour, 
corresponding  to  a  discharging  power  rate  per  unit 
of  total  cell  mass  of  12  watts  per  pound,  or  26.46 
watts  per  kilo. 

Charging  and  discharging  rates  are  alike;  that  is 
to  say,  the  cell  may  be  charged  at  the  normal  rate 
in  3^/^  hours,  or  it  may  be  charged  at  a  relatively 
high  rate  in  one  hour,  with  no  apparent  detriment 
beyond  a  somewhat  lowered  electrical  charge  effi- 
ciency.    In  other  words,  the  cell  does  not  appear  to 

I.  A  paper  presented  at  the  annual  tneetiog  of  the  Ameiican 
iDStitute  of  Electrical  Eng-neers  in  New  Yoik  on  May  21,  1901. 


be  injured  by  overcharging  or  discharging,  and  only 
suffers  in  electrical  efficiency  under  such  treatment. 

The  positive  and  negative  plates  are  mechanically 
alike,  and  can  scarcely  be  distinguished  by  the  eye. 
They  differ  only  in  the  chemical  contents  of  their 
pockets.  The  samples  exhibited  were  intended  for 
automobile  batteries,  and  illustrate  the  construction. 
Each  plate  is  formed  of  a  comparatively  thin  sheet 
of  steel,  0.61  millimeter  in  thickness,  in  which  rectan- 
gular holes  are  stamped  so  as  to  leave  a  grid  or  frame 
somewhat  resembling  a  window  frame.  In  the  plate 
shown  there  arc  three  rows  of  eight  such  restangular 
holes  or  recesses,  or  24  recesses  in  all.  Each  open- 
ing or  recess  is  filled  with  a  pocket  or  shallow  box 
containing  the  active  material.  These  boxes  cor- 
respond to  the  panes  of  glass  in  the  window-frame 
analogy.  The  panes,  instead  of  being  thinner  than 
the  frame,  as  in  an  actual  window,  are  thicker  than 
the  frame,  or  project  slightly  beyond  the  surface 
of  the  steel  grid.  They  are  perforated  with  numer- 
ous small  holes  to  admit  the  electrolyte,  but  en- 
tirely conceal  the  contained  active  material  from 
view.  All  that  meets  the  eye,  therefore,  in  any  of 
the  plates  is  the  steel  frame  and  its  embedded  "win- 
dows" of  perforated  steel. 

The  active  material  is  made  in  the  form  o£  rectan- 
gular cakes  or  briquets,  and  one  such  briquet  is 
lodged  in  each  pocket  or  "window  pane"  of  the 
plate.  Each  of  the  plates  therefore  supports  or  con- 
tains 24  briquets  of  active  material,  all  in  rigid 
contact  with  its  own  substance.  Each  briquet  is 
placed  in  a  shallow,  closely-fitting,  nickel-plated  box 
of  thin,  perforated,  crucible  steel,  cut  from  a  long 
strip  of  that  material,  0.003  inch  (0.075  millimeter) 
thick.  A  cover  or  lid  of  the  same  material  is  then 
laid  over  it,  so  that  the  briquet  is  closely  envel- 
oped by  the  sides  and  walls  of  its  perforated  steel 
box.  The  boxes  are  then  placed  in  the  openings  or 
holes  in  the  nickel-plated  steel  grid,  and  closely  fit 
the  same.  The  assembled  plate  is  then  placed  in  a 
hydraulic  press,  and  subjected  to  a  total  pressure 
of  about  100  tons.  This  pressure  not  only  tightly 
closes  the  boxes,  but  it  also  forces  their  metal  sides 
over  the  adjacent  sides  of  the  recesses  in  the  steel 
grid,  thus  clamping  the  whole  mass  into  a  single 
solid  and  rigid  steel  plate,  with  the  hollow  "window 
panes"  full  of  active  material.  The  nickel-plating  of 
both  grids  and  boxes  aids  in  securing  good,  perfna- 
nent  electric  connections  between  them.  The  finished 
plate  has  a  grid  thickness  of  0.024  inch  (0.61  milli- 
meter) and  a  "window"  or  pocket  thickness  of  o.i  inch 
(2.5  millimeters).  This  is  the  maximum  thickness  of 
the  plate  at  any  point,  but,  being  of  steel,  the  plate 
has  ample  rigidity. 

The  positive  briquets  (zincs  of  a  primary  cell) 
are  made  by  mixing  a  finely  divided  compound  of 
iron,  obtained  by  a  special  chemical  process,  with 
a  nearly  equal  volume  of  thin  flakes  of  graphite. 
The  graphite  does  not  enter  into  any  of  the  chemical 
actions,  but  increases  the  conductivity  of  the  briquets. 
The  graphite  is  divided  into  very  thin  laminas  by  a 
chemical  process,  and  these  are  passed  through  sieves 
or  screens  so  as  to  leave  a  size  or  area  of  flake  that 
is  much  larger  than  the  area  of  the  perforation  in  the 
steel  window.s.  The  mixture  is  then  pressed  into 
briquets  in  a  mold  under  a  hydraulic  pressure  of 
about  two  tons  per  square  inch.  The  briquets  have 
a  surface  area  of  nearly  three  by  ^/^  inch  on  each 
face.  The  negative  briquets  (carbon  of  a  primary 
cell)  are  made  by  similarly  mixing  a  finely  divided 
compound  of  nickel,  obtained  by  special  chemical 
means,  with  nearly  equal  bulk  of  fine  flakes  of  graph- 
ite, and  solidifying  the  mixture  in  a  mold  into 
briquets  of  the  same  size  as  above.  A  suitable  num- 
ber of  positive  and  negative  plates  are  assembled 
together,  being  separated  from  one  another  only  by 
a  thin  sheet  of  perforated  hard  rubber. 

The  assembled  plates  are  placed  in  a  vessel,  or  ex- 
ternal containing-cell,  of  sheet  steel,  containing  the 
potash  solution,  which,  of  course,  does  not  attack 
steel.  There  was,  however,  much  difficulty  from 
the  action  of  the  potash  on  the  soldered  seams  of  the 
steel  containing-vessel.  After  many  trials,  how- 
ever, Mr.  Edison  found  a  solder  which  seems  to 
be  entirely  unaffected  by  the  alkali.  In  charging, 
the  current  is,  of  course,  sent  into  the  positive  pole 
and  its  attached  negative  nickel  plate,  through  the 
electrolyte,  and  into  the  positive  plate  of  the  iron 
compound  which  carries  the  negative  pole. 

This  current  deoxidizes  or  reduces  the  compound 
to  spongy,  metallic  iron  and  carries  the  oxygen 
through  the  film  of  electrolyte  to  the  nickel  com- 
pound, oxidizing  it  to  the  hyperoxide  of  nickel,  NiOs, 
a  higher  oxide  than  the  peroxide.     In  other  words, 
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the  charging  current  simply  carries  oxj'gen  in  the 
opposite  direction  against  the  forces  of  chemical  affin- 
ity, from  the  iron  to  the  nickel,  and  stores  the  energy 
in  the  reduced  iron,  which  is,  of  course,  unaffected 
and  passive  in  the  presence  of  the  potash  solution. 
On  discharge,  the  current  passes  from  the  positive 
pole  through  tiie  external  circuit  to  the  negative  pole, 
and  its  attached  iron  or  positive  plate,  and  then 
through  the  solution  to  the  negative  or  superoxide 
plate.  In  so  doing,  the  oxygen  moves  back  against 
the  current  and  partially  reduces  the  nickel  super- 
oxide, NiOi.  while  oxidizing  the  spongy  iron.  The 
energ}-  of  burning  of  the  iron  and  oxygen,  which 
would  be  developed  as  heat  in  the  ordinary  chemical 
process,  is  now  liberated  in  the  circuit  as  electrical 
energy. 

The  cell  is  an  oxygen-lift.  Charging  pulls  the 
oxygen  away  from  the  iron  and  delivers  it  tem- 
porarily to  the  nickel.  The  condition  is  then  stable, 
until  the  circuit  of  the  cell  is  completed.  Discharge 
then  allows  the  oxygen  to  fall  back  from  the  nickel 
to  the  iron  with  the  natural  affinity  of  iron  and 
oxygen. 

This  action  is  very  different  from  that  which  takes 
place  in  the  lead  storage  cell.  Here,  neglecting  com- 
plications, the  action  is  usually  regarded  for  prac- 
tical purposes  as  being  represented  by  the  equation, 
PbO=  +  2H=S04  +  Pb  =  PbSO.  +  2H,0  +PbSO* 
+  100  watt-hours,  where  the  left-hand  side  repre- 
sents the  condition  of  charge,  and  the  right-hand  side 
the  condition  of  discharge.  Here  oxygen  is  not  sim- 
ply transferred  in  discharge  from  the  peroxide  to 
the  spong\'  lead,  but  the  solution  is  changed  (theoret- 
ically) from  an  aqueous  solution  of  sulphuric  acid  to 
plain  water.  Of  course  the  discharge  could  not  prac- 
tically be  carried  to  the  point  of  denuding  the  solu- 
tion of  all  sulphuric  acid,  and  a  surplusage  of  acid 
must  be  used.  The  equation  gives  a  more  theoretic 
outline  of  admittedly  very  complex  reactions.  In 
other  words,  the  specific  gravity  of  the  sulphuric 
acid  solution  falls  during  the  discharge,  and  the 
solution  enters  into  the  chemical  combination.  The- 
oretically, for  every  445  grammes  of  active  material 
on  both  plates,  196  grammes  of  sulphuric  acid  are 
required  to  effect  the  combination,  or  44  per  cent, 
by  weight  of  the  active  elements,  and  in  practice 
it  is  usual  to  allow  a  weight  of  sulphuric  acid  nearly 
equal  to  half  the  weight  of  the  elements  or  about 
one-quarter  of  the  total  weight  of  the  cell. 

In  the  new  Kdison  cell,  on  the  other  hand,  the 
theoretical  action  of  the  potash  solution  is  merely 
to  provide  the  proper  channel  through  which  the 
oxygen  ions  may  travel  in  one  direction  or  the  other 
— positive  plate  to  negative  plate  in  charge,  and 
negative  plate  to  positive  plate  in  discharge.  Con.- 
se"quently,  the  amount  of  solution  needs  only  to  be 
sufficient  to  fulfil  mechanical  requirements.  It  is 
believed  that  the  weight  of  solution  will  in  practice 
be  only  about  20  per  cent,  of  the  plate  weigM,  or 
about  14  per  cent,  of  the  cell  weight.  In  fact,  the 
cell  may  be  worked  in  the  same  manner  as  the  so- 
called  primary  (dry)  cells.  Moreover,  if  the  solu- 
tion should  escape,  or  be  carried  away  by  gasing  in 
charging,  the  only  detriment  seems  to  be  the  loss 
of  active  surface  thereby  occasioned,  and  it  will  only 
be  necessary  to  fill  up  the  cells  to  the  proper  level 
with  water  from  time  to  time,  as  evaporation  or  gas- 
ing may  lower  the  Ica'cI.  For  the  same  reasons  the 
specific  gravity  of  the  electrolyte  does  not  appre- 
ciably vary  during  charge  and  discharge. 

The  briquets  of  active  material  slightly  expand  on 
receiving  oxygen,  and  slightly  contract  on  delivering 
it;  that  is  to  say,  the  iron  briquets  contract  and  the 
nickel  briquets  expand  during  charge,  while  on  dis- 
charge the  iron  briquets  expand  and  the  nickel 
briquets  contract.  The  expansions  and  contractions 
of  the  briquets  appear  to  be  well  within  the  elastic 
limits  of  the  spring  steel  containing-boxes,  and  con- 
sequently the  electric  contact  is  always  secure.  The 
covers  or  sides  of  the  window  pockets  merely  ap- 
proach to,  or  recede  from,  each  other  slightly  during 
charge  and  discharge.  Fortunately,  steel  is  the  metal 
which  possesses  this  mechanical  elasticity  in  a 
marked  degree. 

The  action  of  the  charging  and  discharging  cur- 
rent upon  the  briquets  seems  to  be  transferred  from 
their  external  surfaces  inward  in  a  manner  similar 
to  the  transfer  of  carbon  and  oxygen  in  the  process 
of  making  malleable  cast  iron  in  the  furnace,  on  the 
principle  of  cementation.  No  active  material  has  been 
found  to  be  ejected  from  the  briquets  through  the  win- 
dow perforations,  even  under  deliberate  overcharging 
and  discharging.  Such  gas  as  is  thereby  produced 
makes  its  appearance  on  the  external  surface  of  the 
windows.  If  the  nickel  compound  had  no  affinity  for 
oxygen,  so  that  energy  was  neither  developed  nor 
absorbed  in  the  deoxidation  or  further  oxidation  of 
that  substance,  then  the  energy  would  be  entirely  that 
due  to  the  energy  of  combination  of  oxygen  and 
iron,  stated  to  be  79.7  watt-hours,  and  representing 


an  electromotive  force  theoretically  obtainable  of 
1.47  volts.  If  the  combination  of  oxygen  with  the 
nickel  compound  be  exothermic  or  energy-releasing, 
then  the  watt-hours  delivered  (and  the  electromotive 
force)  will  be  lessened  by  the  energy  necessarily 
paid  back  to  break  up  the  combination.  If,  on  the 
other  hand,  the  combination  is  endothermic  or  en- 
ergy-absorbing, then  the  watt-hours  delivered  (and 
the  electromotive  force)  will  be  increased  by  the 
energy  restored  on  breaking  up  the  combination. 

Since  the  superoxide  seems  not  to  have  been 
known  hitherto,  no  information  concerning  its  en- 
ergy of  combination  is  obtainable.  The  electromo- 
tive force  of  the  cell  seems  to  be  so  near  to  that  of 
the  union  of  iron  and  oxygen  as  to  suggest  that  the 
nickel  superoxide  is  not  far  from  being  neutral,  or 
that  the  nickel  compound  has  but  little  .affinity  for 
oxygen,  although  the  superoxide  appears  to  be  quite 
stable  in  the  cell. 

The  new  cell  does  not  seem  to  be  appreciably  in- 
fluenced by  changes  of  temperature,  and  should  stand 
a  very  low  temperature  without  detriment.  The  elec- 
trolyte— potash — does  not  attack  any  of  the  ingredi- 
ents of  cell,  nor  are  any  of  the  ingredients  soluble 
therein.  No  local  action  occurs  in  the  cell  so  far  as 
has  yet  been  observed,  since  the  electromotive  force  is 
below  that  necessary  to  decompose  water.  The  cell 
may  be  iuWy  discharged  to  the  practical  zero  point  of 
electromotive  force  without  detriment.  In  fact,  a 
cell  has  not  only  been  completely  discharged,  but  re- 
charged in  the  reverse,  or  wrong,  direction,  and  after 
bringing  It  back  to  its  originally  charged  state  by 
proper  restoration  of  direction  of  charging  current, 
the  storage  capacity  remained  unaffected.  It  would 
seem,  therefore,  that  the  cell  should  be  capable  of 
withstanding  much  abuse. 

Mr.  Edison  states  that  "the  negative  plate  (nickel) 
either  charged  or  discharged,  can  be  removed  from 
a  working  cell,  and  dried  in  the  air  for  a  week,  with- 
out a_ppreciably  injuring  it,  and  when  the  plate  is 
finally  replaced  in  the  cell  its  charge  is  practically 
undiminished."  The  positive  (iron)  plate,  if  sim- 
ilarly removed  from  the  cell  would  be  likewise  unin- 
jured, but  it  soon  loses  its  charge  by  the  oxidation 
of  spongy  iron  with  accompanying  liberation  of  heat 
and  appreciable  rise  of  temperature  extending  over 
a  period  of  several  hours.  On  replacing  the  elec- 
trode, however,  in  the  cell,  the  storage  capacity  is 
unaffected  on  recharge. 

As  regards  cost,  Mr.  Edison  believes  that  after 
factory  facilities,  now  in  course  of  preparation,  have 
been  completed,  he  will  be  able  to  furnish  the  cells 
at  a  price  per  kilowatt-hour  no  greater  than  the  pre- 
vailing price  of  lead  cells. 

Having  now  considered  the  action  and  properties 
of  the  cell,  a  brief  description  may  be  given  of  the 
difficulties  encountered  in  developing  it. 

The  phenomenon  of  passivity  has  probably  kept 
inventors  from  finding  this  cell  in  the  past.  Mr. 
Edison  believes  that  of  all  the  very  numerous  com- 
pounds of  Iron,  and  of  which  he  has  tried  many 
hundreds,  the  particular  compound  which  he  pre- 
pares is  perhaps  the  only  one  capable  of  being  used; 

If  the  dried  hydrates  or  oxides  of  iron,  native  or 
artificial,  are  subject  to  electrolytic  reducing  action 
in  any  alkaline  solution,  they  remain  inert  and  un- 
affected. On  the  other  hand.  If  finely  divided  iron 
obtained  by  reducing  a  compound  of  iron  under 
the  action  of  a  reducing  agent,  such  as  hydrogen  or 
carbonic  monoxide,  is  subjected  to  electrolytic  oxida- 
tion in  an  alkaline  solution,  it  is  inert  and  cannot 
be  oxidized.  It  assumes  the  well-known  passive 
state.  The  same  difficulty  of  passivity  affects  the 
use  of  nickel  or  the  negative  element.  Finely  di- 
vided nickel,  reduced  from  a  nickel  compound,  re- 
mains inactive  when  subjected  to  electrolytic  oxygen 
in  an  alkaline  solution.  The  monoxide  and  the  black 
oxide  or  peroxide  are  also  inert.  No  oxide  of  nickel 
is  active  or  can  be  made  active  by  electrolytic  action, 
and  the  peroxide  does  not  act  as  a  depolarizer. 


COMMUNICATIONS. 


Reported  Consolidation  of  Chicago  Ele- 
vated Roads. 

The  report  has  been  current  for  a  number  of  days 
that  the  Metropolitan  West  Side,  the  Northwestern, 
the  Lake  Street  and  Union  Elevated  Railroad  com- 
panies of  Chicago  are  soon  to  be  consolidated.  The 
three  roads  last  named  will  probably  be  consolidated 
at  once  and  the  Metropolitan  will  be  absorbed  later. 
It  is  reported  that  the  Metropolitan  company  wants 
$175  a  share  for  its  preferred  and  common  stock,  and 
Blair  &  Co.,  who  are  the  financial  backers  of  the 
other  roads,  it  is  said,  are  not  disposed  to  pay  the 
price,  preferring  to  consolidate  the  other  three  roads 
first.  After  the  consolidation  and  adjustment  of 
stock  they  think  they  will  be  in  better  shape  to  deal 
with  the  Metropolitan  interests.  No  decisive  steps 
have  been  taken  toward  the  absorption  of  the  South 
Side  line.  It  is  said  that  the  majority  of  the  hold- 
ings of  the  South  Side  company  is  in  the  hands  of 
heavT  stockholders  of  the  Chicago  City  Railway 
company,  and  that  they  will  keep  out  of  a  consoli- 
dation in  order  to  preserve  the  patronage  of  the  sur- 
face traction  lines. 


Stanley  Transformer  Decision. 

To  the  Editor  of  the  Western  Electrician : 

Concerning  the  decision  in  the  Stanley  self-regu- 
lating transformer  case  (the  full  title  of  the  case  is 
Westinghouse  Electric  and  Manufacturing  company 
vs.  Saranac  Lake  Electric  Light  company),  1  desire 
to  call  your  attention  to  some  inaccuracies  expressed 
in  the  interview  with  Mr.  Charles  A.  Brown  in  a 
recent  issue  of  your  paper. 

It  is  evident  that  Mr.  Brown  did  not  have  before 
him  the  text  of  the  decision  filed  by  Judge  Coxe 
April  26th,  for  he  could  not  have  made  the  state- 
ments he  did  if  he  had.  So  far  from  Judge  Coxe 
not  considering  the  alleged  Great  Barrington  public 
use,  he  devotes  no  less  than  six  pages  out  of  the 
19  in  the  printed^  copy  before  me  of  his  opinion 
to  this  one  question,  and  decides  specifically  that 
the  Great  Barrington  use  was  not  a  public  use  within 
the  statute,   for   several   reasons : 

First — Because  the  transformers  were  not  exposed 
to  the  public  and  their  construction  was  kept  secret. 

Second — Because  the  use   was   experimental. 

Third — The  use  was  not  a  successful  one,  in  the 
sense   of  a    commercial    use. 

Other  reasons  are  given,  but  these  would  seem  to 
be  conclusive. 

As  to  the  interference  with  Slattery,  it  ought  to 
be  sufficient  to  say  that  the  Patent  Ofiice  decided 
it  in  Stanley's  favor,  and  certainly  the  decision  is 
not  open  to  collateral  attack  now. 

As  to  the  contention  that  the  Great  Barrington 
experiment  did  not  embody  the  invention  because 
converters  with  different  lengths  of  wire  were  used, 
it  is  enough  to  say  that  the  very  object  of  going 
to  Great  Barrington  was  to  test  the  invention  and 
see  what  was  the  best  construction.  There  couy 
hardly  be  a  test  from  which  any  substantial  informa- 
tion could  be  obtained  if  all  the  converters  were  of 
the  same  construction.  Nor  is  this  inconsistent  with 
theidea  that  the  inventor  had  a  definite  conception 
of  just  what  he  wanted  to  do;  for  in  an  experience 
of  many  years,  with  a  great  many  different  inventors, 
I  have  found  that,  though  they  conceive  an  inven- 
tion definitely  and  absolutely,  those  who  are  of  any 
account  always  try  any  modification  that  occurs  to 
them  in  the  search  for  the  best   form. 

T.  J.  JOHNSTON. 

New  York,  May  16,  igoi. 


The  above  letter  was  shown  to  Mr.  Charles  A. 
Brown,  who  submitted  the  following  in  answer  to 
Mr.  Johnston's  criticism.  As  Mr.  Brown  says, 
the  report  of  the  decision  of  Judge  Coxe  pre- 
sented in  the  Western  Electrician  of  May  nth  did 
not  include  the  statement  that  the  question  of  pub- 
lic use  at  Great  Barrington  was  considered.  Mr. 
Brown's  letter  is  as  follows : 
To  the   Editor  of  the   Western   Electrician : 

Mr.  Johnston  charges  that  there  were  "inaccura- 
cies expressed  in  the  interview  with  Mr.  Charles  A. 
Brown   in   a   recent   issue   of  your  paper." 

The  extract  from  the  opinion  of  Judge  Coxe 
which  you  published  did  not  show  that  the  question 
of  public  use  at  Great  Barrington  was  considered. 
This  is  what  your  report  of  the  interview  said,  as 
Mr.  Johnston  admits  was  evident.  There  was  no 
inaccuracy  in  that,  therefore. 

I  have  carefully  read  your  report  of  the  inter- 
view, and  I  am  not  able  to  find  any  contradiction 
by  Mr.  Johnston  of  any  statement  therein  contained. 
When  Mr.  Johnston  is  prepared  to  show  that  Stan- 
ley, prior  to  the  issue  of  the  Slattery  patent,  "had 
in  mind  the  single  broad  feature  of  the  length  of 
the  primary  wire,  as  alone  controlling  the  counter- 
electromotive  force,  which  is  now  adjudged  to  be 
the  one  essential  feature  upon  which  the  patent  is 
sustained,"  then  his  criticism  will  be  entitled  to  re- 
ceive consideration.  At  present  his  charge  of  in- 
accuracy rests  wholly  upon  his  voluntary  ipse  dixit, 
and  I  do  not  care  to  enter  into  a  discussion  of  a 
subject  which  I  referred  to  only  in  response  to  your 
courteous  request  for  information. 

CHARLES  A.  BROWN. 

Chicago,  May  20,    1901. 


Engine  Builders'  Association. 

The  Engine  Builders'  Association  of  the  United 
States  will  hold  a  meeting  at  the  Denison  Hotel  in 
Indianapolis,  Ind.,  on  May  27th  and  28th.  On  the 
afternoon  of  the  first  day  an  address  of  welcome 
to  members  and  visitors  will  be  made  by  President 
J.  E.  Sweet  and  papers  will  be  presented  by  Pro- 
fessor J.  B.  Stanwood  of  Cincinnati  on  "E-xperience 
with  Throttling  Engines"  and  by  Charles  G.  Arm- 
strong of  Chicago  on  "The  Engine,  the  Heart  of 
the  Modern  Building."  On  Tuesday  morning  pa- 
pers will  be  presented  by  Samuel  H.  Brubaker  of 
Indianapolis  on  "The  Relationship  of  Architects  to 
the  Engine  Builder"  and  by  Edward  H.  Burdick 
of  Syracuse,  N.  Y..  on  "Conditions  and  Warranties 
of  Construction  Contracts."  An  informal  smoker  will 
be  held  in  the  rooms  of  the  Commercial  Club  on 
Monday  evening,  and  on  the  following  evening  the 
association  banquet  will  be  held.  W.  M.  Taylor  of 
Indianapolis  is  chairman  of  the  committee  on  enter- 
tainment. 


The  electric-light  plant  at  Longview,  Texas,  was 
recently  destroyed  by  fire.    The  loss  was  $2,500. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  News  from  the  Northwest. 

P.  E.  Thomoson  and  Charles  R.  Oliver  contem- 
plate establishing  a  local  excliange  for  Barnesville, 
Minn.  ,      , 

The  Fox  River  Telephone  company.  Appleton. 
Wis.,  has  awarded  contracts  for  placing  its  wires 
undergroimd. 

The  Northwestern  Telephone  company  seeks  an 
entrance  to  Brainerd.  Minn.,  and  offers  to  cut  tlie 
prices   of   the   present   company. 

The  city  of  .Minneapolis  has  lost  its  case  agamst 
the  Northwestern  Telephone  Exchange  company,  to 
compel  the  latter  company  to  remove  its  poles  from 
the  streets.  The  Supreme  Court  of  Minnesota  holds 
that  a  franchise  granted  the  company  in  1883  be- 
comes a  contract,  and  that,  under  the  general  laws 
of  the  state,  telephone  companies  are  given  the  right 
to  erect  poles  and  wires  within  the  urban  ways 
and  streets  of  the  state,  as  well  as  upon  the  rural 
highways.  The  charter  of  Minneapolis  confers  upon 
the  city  no  authoritv  to  order  arbitrarily  a  removal 
of  poles  and  wires,  but  only  the  authority  to  regulate 
the  placing  of  the  same  in  its  streets  and  to  compel 
the  telephone  companies  to  place  wires  in  sub-surface 
conduits  when  reason,  convenience  or  good  govern- 
ment of  the  municipality  require.  This  case  was 
on  a  demurrer,  and  will  now  go  to  court  on  its 
merits. 

E.  C.  Fahrney  and  brothers  of  Chicago  recently 
bought  farms  eight  miles  from  Oshkosh.  Wis.,  and 
have  erected  handsome  homes  and  other  buildings. 
They  want,  long-distance  telephone  connection  to 
communicate  with  Chicago,  and  will  therefore  build 
a  copper-metallic  line  from  the  farm  to  the  nearest 
toll  connection  with  Oshkosh.  at  a  cost  of  $300. 
Then  they  will  pay  the  regular  subscriber's  rate 
of  S36  per  year  and  $24  additional  for  every  mile 
beyond  the  city  limits,  a  total  of  seven  miles.  This 
wi'll  make  the  total  cost  of  the  connection  about  $180 
a   year. 

.''l  telephone  line  is  projected  from  St.  John.  N.  D., 
to  Dunseith.  Willow  City.  Omcmee.  Bottineau,  Rich- 
burg.  Sergius  and  Towner. 

A  telephone  line  is  being  built  from  Kimball  to 
Maine    Prairie.    Minn. 

The  Comfrey  Telephone  company  has  been  formed 
to  establish  a  local  exchange  in  Comfrey,  Minn. 

The  Duluth  and  Iron  Range  Telephone  company 
will  install  an  exchange,  with  25  or  more  connec- 
tions,  at  Tower.    Minn. 

The  council  of  Le  Sueur  Center,  Minn.,  has  ap- 
plications for  a  local  franchise  from  the  Cannon 
Valley  Telephone  company  and  from  James  Ben- 
nett  of    St.    Peter.    Minn. 

The  Le  Roy  (Minn.)  Telephone  Exchange  com- 
pany will  at   once  extend  a   line  to  Chester. 

The  Southern  Telephone  company  recently  in- 
creased rates  on  service  in  New  Ulm.  Minn.,  for 
office  and  business  use,  50  cents,  making  it  $2  per 
month.  There  is  considerable  dissatisfaction  over 
the  advance. 

'ITie  Osseo  Telephone  company  of  Osseo.  Wis.. 
has  bought  the  telephone  exchange  at  Mondovi, 
Wis.,  from  the  owner.  Paul  Huefner  of  Fountain 
City.  The  sale  includes  considerable  toll  lines.  The 
company  plans  a  number  of  extensions,  including 
a  line  to  Eau  Claire,  where  application  has  just 
been   made   for  admission. 

The  Prescott  Telephone  company  has  82  connec- 
tions in  use  at  Prescott,  Wis.,  and  demands  for 
more. 

The  Automatic  Telephone  company  has  applied 
for  a  local  franchise  at  Whatcom.  Wash. 

The  Harlan  and  .'\voca  Telephone  line  has  been 
completed    from   Avoca    to   Oakland,    Iowa. 

A  rural  telephone  line  is  being  built  from  Wihon 
to  Svveetland,  Iowa. 

The  Wagner  lines  will  be  constructed  at  once 
from  Iowa  City.  Iowa,  to  Coralville,  Tiffin,  Oxford 
and    Williamsburg. 

O.  F.  Blasier  has  been  granted  a  local  franchise 
for    Rockford,    Iowa. 

The  Iowa  Telephone  company  has  ordered  a  new 
switchboard  for  its  office  at  Davenport,  Iowa,  from 
the  Western  Electric  company  of  Chicago.  It  will 
have  a  capacity  for  1.200  connections,  and  an  ulti- 
mate capacity  for  3.500  connections. 

The  Western  Telephone  company  is  making  ex- 
tensive improvements  to  its  system  at  Albia.  Iowa. 
About   2.500  feet  of  cable  is  being  strung. 

The  Western  Electric  Telephone  company  of 
Britt,  Iowa,  has  secured  control  of  the  Greene  and 
Western  Telephone  company's  system  in  Norther^n 
Iowa  and  Southern  Minnesota,  and  exchanges  at 
Mason  City,  Charles  City  and  Osage,  Iowa.  This 
gives  the  \Vestern  Electric  company  a  system  cover- 
ing every  town  in  the  northwestern  26  counties  of 
Iowa.  Three  hundred  miles  of  toll  line  will  be 
built  in  Minnesota  and  South  Dakota  during  the 
present    season. 

A  mutual  company  has  been  formed  at  Mount 
Ayr.  Iowa,  to  establish  a  local  exchange  or  to 
purchase   the   present   system. 

Edward  Farrell,  manager  of  the  Wisconsin  Tele- 
phone company's  office  at  Appleton,  Wis.,  has  ten- 
dered  his   resignation. 

The  Jasper   County  Telephone  company  of  New- 
ton. Iowa,  has  bought  the  toll  svstem  of  the  Central 
Telephone  company  of  Dcs   Moines.     The   purchase 
includes  31  telephone  stations. 
Stock   is   subscribed   for   the   construction   of  the 


proposed  toll  line  across  Iowa  from   Davenport   to 
Council  Bluffs. 

Representatives  of  10  Independent  telephone  com- 
panies of  Northeastern  Iowa  held  a  meeting  re- 
cently in  Waterloo,  Iowa,  to  arrange  for  connections 
between  the  various  lines  and  for  the  division  of  the 
toll   rates.  R. 


ize  the  company  to  build  an  exchange  in  Springfield 
and  toll  lines  throughout  the  county,  as  well  as 
exchanges  in  the  smaller  towns.  This  is  the  second 
company  to  be  incorporated  there  within  a  few 
weeks.  O.  M.   C. 


Ohio  Telephone  Notes. 

For  several  months  the  Cuyahoga  Telephone  com- 
pany of  Cleveland  has  had  construction  gangs  at 
work  stretching  wires  into  the  country  in  all  di- 
rections, llie  exchange  at  Rocky  River  is  being 
reconstructed  and  the  company  has  decided  to  build 
an  exchange  at  Dover  Center.  Ten  miles  of  right- 
of-way  have  already  been  obtained  in  the  township 
and  the  employes  of  the  company  are  putting  up 
v.'ires  as  rapidly  as  possible.  The  company  will  be- 
gin business  in  Dover  with  75  telephones  and  ex- 
pects to  get  200  before  another  year.  A  number 
of  telephone  exchanges  are  now  in  operation 
throughout  the  country,  and  more  are  being  ar- 
ranged  for. 

This  advancement  of  the  Independent  telephone 
movement  among  the  farmers  is  not  alone  true  of 
the  Cuyahoga  Telephone  company,  hut  of  all  the 
larger  exchanges  over  the  state.  They  are  not  all 
working  under  the  name  of  the  companies  which 
operate  in  the  cities,  but  are  generally  owned  and 
managed  by  the  same  people,  hence  there  is  very 
little  difference,  so  far  as  the  service  is  concerned. 
Farmers  will  soon  have  an  excellent  service  at  Co- 
lumbus, and  even  at  as  small  a  place  as  Gallipolis, 
in  the  southern  part  of  the  state,  lines  are  being  run 
out  several  miles  for  the  .accommodation  of  farm- 
ers, and  later,  when  the  need  becomes  apparent  fur- 
ther away,  they  will  be  extended.  Nearly  all  the 
companies  in  the  state  are  considering  this  matter 
very  seriously,  and  although  there  is  a  difference  of 
opinion  as  to  rates  that  should  govern  the  business, 
there  will  eventually  be  a  uniformity,  governed  by 
the   distance   and  the  character  of  the  service. 

Major  R.  B.  Hoover  has  resigned  as  manager 
of  the  Springfield  office  of  the  Central  Union  Tele- 
phone company.  He  will  go  to  New  York  as  sec- 
retary of  the  Magnet  Electric  company,  of  which 
Dr.  L.  E.  Niles  of  Springfield  is  the  head.  Major 
Hoover  has  been  a  very  strong  man  in  the  interests 
of  the  Central  Union  in  this  state  and  has  taken 
part  in  many  of  the  severe  contests  with  the  Inde- 
pendent companies,  in  which  he  was  generally 
worsted,  but  his  qualities  as  a  strong  opponent  were 
well  known,  and  the  Independent  people  rather 
dreaded  to  see  him  come  on  the  scene.  His  suc- 
cessor  at    Springfield   has    not   been   announced. 

The  Village  Council  of  Clarksburg,  W.  Va..  has 
passed  an  ordinance  taxing  telephone  and  telegraph 
companies  50  cents  each  for  poles  erected  within 
the  corporate  limits,  with  a  penalty  of  $25  if  the 
correct  number  is  not  reported.  The  companies 
interested  there  will  test  the  legality  of  such  an  or- 
dinance. 

F.  G.  Frese  has  resigned  as  manager  of  the  Akron 
People's  Telephone  company,  Akron,  and  has  accepted 
a  position  with  the  Cleveland  Construction  company 
of  Akron.  His  successor  is  Will  F.  Laubach  of 
Akron,  a  well-known  business  man,  in  whose  hands 
the  alrairs  of  the  company  will  rest  well.  Mr.  Frese's 
new  duties  will  be  to  look  after  big  deals  in  which 
the  construction  company  is  interested  or  desires 
to   be. 

The  carpenters'  strike  has  stopped  work  on  the 
enlargement  and  improvement  of  the  offices  of  the 
Citizens'    Telephone  company  at   Columbus. 

E.  G.  Bickel,  who  has  been  in  charge  of  the  Mans- 
field Telephone  company  during  the  period  of  con- 
struction work,  has  gone  to  Canton,  where  he  will 
be  associated  with  the  management  in  the  con- 
struction work  of  the  plant  of  the  Stark  County 
Telephone  company.  Mr.  Bickel  is  one  of  the  best 
telephone  men  in  the  state,  and  occupies  a  rather 
unique  position  with  the  telephone  interests  of  Ohio. 

It  is  stated  that  the  Central  Union  Telephone 
company  will  overhaul  its  plant  at  Portsmouth  and 
improve  it  in  such  a  manner  as  to  give  much  better 
service. 

John  J.  Gordon  has  been  elected  president  of  the 
Union  Telephone  company  at  Glouster,  and  Father 
Ross  has  been  made  secretary  and  manager.  These 
two   gentlemen   purchased   the   stock  owned  by   Dr. 

A.  B.  .Mien  and  William  Dusz ;  hence  the   change. 
The    Cuyahoga    Telephone   company   of   Cleveland 

has  31  nrivate  telephone  exchanges  in  operation  and 
orders  for  M  more,  which  will  be  in?'.alled  as  soon 
as  they  can  be  reached.  Cleveland's  hrire.  firms  are 
taking  advantage  of  the  service  offered  for  the  pri- 
vate-exchange business. 

The  Central  Union  Telephone  company  and  the 
Findlay  Tclenhnne  .Tnd  Message  company  have  both 
been    granted    franchises   at    Arcadia. 

A  telenhone  company  is  being  organized  at  Col- 
erain.    Ohio. 

F.  B.  Hopkins  of  Garrettsville  has  been  granted 
a  2=-year  franeh's"  to  onerate  a  telephone  exchange 
in    the   village   of  Windham. 

The  .Snrinprfield  Home  Telephone  eommny. 
Snrinirficld.  Oh'o,  has  been  incorporated,  with  a 
c-ioital  stock  of  $300000.  The  incorpornto'-s  .ire 
Samuel  F  McGrew.  Georire  H.  Carson.  C.  D.  Ju- 
venal. P.  E.   Montanus.  Robert   R.   Mills  and  James 

B.  McGrew.    The  articles  of  incorporation  author- 


Indiana  Telephone  Items. 

That  the  development  and  spread  of  the  tele- 
phone business  continues  in  this  state  is  evidenced 
by  the  following  articles  of  association  and  incor- 
poration with  the  secretary  of  state :  The  Waka- 
rusa  Telephone  company  of  Wakarusa.  capital  stock, 
$10,000,  and  the  Lett's  Corner  Telephone  company, 
capital,  $1,675,  divided  into  shares  of  $75  each. 
The  companies  will  operate  telephone  exchanges 
and  lines  in  the  respective  towns  and  surrounding 
communities,  the  latter  in  Decatur  and  Bartholomew 
counties,  its  off.cers  being:  President,  John  R. 
Swope ;   secretary.  John  G.   Evans. 

The  Nev/  Telephone  company  of  Indianapolis  has 
installed  a  new  exchange  at  Broad  Ripple,  and  has 
already   a   good   line   of   patrons. 

The  trustees  of  the  town  of  Mitchell  have  granted 
a  franchise  to  the  Hoosier  Telephone  company  of 
Salem  for  the  erection  of  a  modern  telephone  ex- 
change. The  board  also  granted  L.  W.  Spencer  of 
Georgia  the  right  to  build  a  line  connecting  with 
his  Georgia  and  Huron  system,  which  will  giye  In- 
dependent long-distance  connection  with  the  outside 
world. 

The  City  Council  of  Hartford  City  has  revoked 
and  rescinded  the  franchise  of  the  Central  Union 
Telephone  company,  which  has  a  long-distance  sta- 
tion there  and  a  service  to  many  factories.  The 
franchise  held  by  the  company  was  granted  15  years 
ago.  and  at  that  time  a  local  service  was  estab- 
lished. It  was  afterward  abandoned,  and  only  the 
long-distance  service  remained.  The  company  re- 
cently announced  its  intention  to  re-establish  a  local 
service,  in  competition  with  the  Independent  com- 
pany, which  had  invaded  the  field  left  vacant  by  the 
Central  company.  Poles  and  wires  have  been  side- 
tracked there  bv  the  Central  company,  which  now  is 
without  authority  to  install  them. 

The  telephone  plays  an  important  part  in  court 
at  Noblesville.  Mrs.  Nagle  brought  suit  for  divorce, 
with  James  M.  Finpen  of  Tipton  as  her  attorney. 
On  divorce  day.  May  17th,  Mr.  Fippcn  could  riot 
attend,  and  he  called  Judge  Neal  of  the  Noblesville 
court,  by  telephone,  and  explained  the  circumstances, 
suggesting  that  the  case  be  tried  by  telephone. 
Judge  Neal  consented,  the  witnesses  were  assem- 
bled in  the  telephone  office  of  the  Noblesville  court 
.and  their  testimonv  submitted  in  reply  to  questions 
bv  Mr.  Finpen.  36  miles  away.  Mr.  Fippen  then 
delivered  his  argument,  talking  into  the  judge's  ear, 
by  telephone,  and  concluded  by  saying:  "My  client 
is  a  lady  of  refinement,  while  her  husband,  as  shown 
bv  the  evidence,  is  unfit  to  have  a  wife.  I  ask  that 
she  be  granted  a  divorce."     It  was  granted.        F. 


TELEPHONE  MEN. 

F.  P.  Fish  of  Boston  has  been  elected  a  director 
of  the  New  England  Telephone  and  Telegraph  com- 
pany, vice  John  E.  Hudson,  deceased. 

John  I.  Sabin.  who  was  recently  elected  president 
of  the  Central  Union  Telephone  company,  will  take 
with  him  to  Chicago,  from  the  Pacific  States  Tele- 
phone company.  Chief  Engineer  A.  J.  Steiss.  Elec- 
trician F.  W.  Alston.  Auditor  John  A.  Mallon, 
Chief  of  Canvassers  C.  E.  Nestor  and  District  Man- 
ager G.   B.  Bush  of   Spokane.  Wash. 

John  D.  Winstandley,  chief  operator  of  the  Chicago 
station  of  the  American  Telephone  and  Telegraph 
company,  was  drowned  by  the  capsizing  of  a  row- 
boat  during  a  storm  on  Saturday  afternoon.  May 
i8th,  in  Lake  Michigan.  The  accident  occurred  off 
the  harbor  entrance  to  Jackson  Park.  Mr.  Win- 
standley entered  the  employ  of  the  American  Tele- 
phone and  Telegraph  company  two  years  ago  as  an 
operator  and  had  risen  to  the  position  of  chief  op- 
erator at  the  time  of  his  death.  His  immediate  su- 
periors considered  him  to  be  a  promising  young 
man,  and  his  hopes  for  the  future  were  bright.  Mr. 
Winstandley  was  a  Yale  graduate  and  his  home  was 
at  5241  Cornell  avenue,  Chicago.  Vp  to  the  time 
of  going  to  press  the  body  had  not  been  recovered. 


MANUFACTURERS    AND    DEALERS. 

R.  H.  Leavitt  of  Capron.  111.,  has  just  purchased 
a  large,  portable  sawmill  for  ripping  oak  logs,  to 
manufacture   his   telephone   pins    and    brackets. 

The  Standard  Construction  company  of  Chicago 
states  that  the  increase  in  its  business  has  obliged  it 
to  seek  larger  quarters  and  better  facilities  for  the 
accommodation  of  its  patrons.  The  company  is  now 
located  at  90  to  98  Market  street.  The  demand  for 
Standard  special  telephones  is  said  to  be  rapidly 
increasing.  The  company  has  recently  issued  a  cir- 
cular and  other  printed  matter  descriptive  of  its 
switchboards  and  teleohones. 


It  has  been  officially  announced  that  the  telephone 
rate  in  Paris  will  be  reduced  from  $80  to  $60  a 
vear.  The  Paris-Lyons  rate  on  the  long-distance 
lines  will  be  reduced  from  25  to  JS  cents  for  each 
three  minutes. 


May  25,  1901 


WESTERN    ELECTRICIAN 


363 


A  Station-load  Diagram.' 
By  C.  R.  Van   Tkump. 

In  tlie  present  day  of  great  development  in  all 
lines  of  station  apparatus,  no  detail  has  been  so 
iicglccled  by  the  average  manager  as  the  taking  and 
development  of  station  data ;  often  despised  by  man- 
agers of  plants  of  certain  magnitude,  some  are  ap- 
parently successful  without  it,  but  the  station  log 
cannot   but   bear   fruit   in  many   ways. 

Important  among  these  is  the  encouragement  it 
gives  to  the  operatives — firemen  and  engineers,  and 
other  station  men,  who.  it  must  be  remembered,  are 
not  like  "dumb,  driven  cattle,"  but  do  their  best 
work  wlien  they  know  the  results  of  their  efforts  are 
recorded  to  their  credit.  It  is  a  most  healthful  sign 
when  the  operatives  evince  great  interest  in  the 
records. 

On  the  other  hand,  central-station  records  are 
avoided,  because  of  cumbersome  methods,  of  the 
expense  of  collecting  a  mass  of  data,  and  the  work 
of   putting   it    into  Intelligent    shape;    and,    further, 


instruments  consequently  multiplies,  and  the  output 
is  small,  the  cost  of  recording  instruments  becomes 
extremely   large  ■  and  puts  them   beyond    our    reach. 

The  common  methods  of  recording  the  output  of 
a    plant    are : 

First — To  put  down  the  readings  on  the  indi- 
cators by  figures.  These  convey  no  idea  of  the 
character  of  the  output  without  being  again  plotted 
into  curves  and  integrated  into  the  mean  values, 
which  requires  an  enormous  amount  of  clerical  labor, 
and  for  this  reason  many  times  they  are  not  worked 
up.  Again,  they  do  not  indicate  immediately  the 
character  of  the  load  chart,  which  is  essential,  be- 
cause the  facts  that  are  to  be  shown  are  just  as 
important  to  the  engineer  operating  at  the  time  as 
to  the  manager  of  the  plant. 

Second — The  cross-section  load  diagram  plotted 
at  the  switchboard.  This  tells  its  story  at  once,  and 
the  integrated  values  may  be  computed  by  planimetcr. 
The  disadvantages  of  such  a  chart  are.  the  expense 
of  the  cross-section  diagrams,  that  any  changes  in 
the  character  of  the  load  require  new  diagrams,  and 
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A   STATION-LOAD    DIAGRAM. 


unless  the  work  is  carried  to  the  greatest  detail  the 
story  it  unfolds  is  generally  of  very  doubtful  value. 

It  is  the  object  of  the  writer  to  point  out  a  sim- 
ple and  effective  method  of  tabulating  these  data 
in  a  station  of  great  variety  of  loads,  which,  for  the 
last  two  years,  has  taught  a  valuable  lesson  of  waste 
and  how  to  prevent  it,  of  leaks  and  how  to  choke 
them  a  bit,  and  has,  on  the  whole,  certainly  been  of 
material  advantage  in  the  operation  of  one  of  the 
smaller   stations. 

The  simplicity  of  taking  load  charts  depends  al- 
together upon  the-  character  of  the  load.  In  the 
smaller  central  stations,  where  we  find  all  the  dif- 
ferent characteristics  of  arc  and  incandescent  and 
motor  loads,  and  both  alternating  and  direct  current, 
the  task  becomes  somewhat  complex,  and  requires 
some  ingenuity  to  get  a  load  diagram  that  is  at 
once  simple  and  intelligible. 

Automatic  recording  instruments  have  certainly 
attained  a  marked  efficiency,  and  in  large  stations, 
and  where  the  output  is  of  one  class,  especially  on 
railway  power  plants,  will  soon  be  as  essential  a  part 
of  the  plant  as  the  indicating  instruments,  butwhere 
the  variety   of  loads    is    great    and   the  number   of 

I.  Read  before  the  NaiioEal  Electric  Ligbt  association  at 
Niagara  Falls.  N.  Y..  on  May  23,  1901.  Mr.  Van  Trnmp  is  chief 
engineer  of  the  Wilmington  Citj  Electric  company,  Wilmington, 
Del. 


the  difficulty  of  arranging  them  with  a  common  or- 
dinate, because  of  the  different  loads  to  be  plotted. 

In  the  load  diagram  to  be  described,  a  degree  of 
accuracy  and  completeness  is  claimed  with  only  ordi- 
nary facilities  and  without  expense,  and  kept  by  the 
regular  station  force. 

In  this  station  we  have  divided  the  data  into  two 
classes:  First,  the  load  diagrams,  which  show  the 
output  of  the  station,  and,  second,  the  subdivisions 
of  the  diagrams  or  loads  on  the  different  dynamos 
and  circuits;  in  other  words,  the  distribution  of  the 
load  within  the  station.  The  latter  data  are  set 
down  in  figures  as  not  sufficiently  important  to  be 
plotted  on  the  load  curves,  or  to  be  integrated,  but 
quite  useful  in  determining  the  sequel  to  results 
shown  in  the  diagram. 

The  general  arrangement  of  the  apparatus  con- 
sists, first,  of  a  board  with  parallel  slide  ruler,  op- 
erated by  means  of  cords  on  wooden  pulleys.  The 
sheet  is  fastened  in  position  by  means  of  small 
spring  damps.  On  the  left  side  the  whole  length 
of  the  sheet  is  the  index  or  scale.  The  sheet  is  of 
light  bond  paper,  sufficiently  thin,  so  that  blue-prints 
can  be  taken  directly  in  case  reproductions  are 
desired.  The  top  half  is  left  vacant  for  the  load 
curves ;  across  the  middle  is  the  datum  line,  divided 
into  24  parts,  and  numbered  from  i  to  12  p.  m.  and 


from  I  to  12  a.  m.     These  parts  are  subdivided  into 
three  parts  each,   for  20-minute  readings. 

In  the  bottom  half,  vertical  rulings  at  each  hour 
below  the  datum  line  divide  the  horizontal  rulings, 
numbered  from  one  to  36,  into  hourly  spaces  for 
the  individual  dynamos,  and  other  hourly  readings 
to  be  taken,  and  marked  in  the  squares,  as  shown. 

Below  these  are  spaces  to  record  number  of  arc 
lamps  on  each  circuit,  and  the  machines  on  which 
the  circuits  are  run ;  also  for  municipal  incandescent- 
service  circuits  and  the  dynamos  on  which  they  are 
run,  together  with  the  time  the  different  circuits  are 
lighted.  We  further  haA'e  a  schedule  for  the  several 
wattmeter  readings  that  are  taken  on  the  gallerj-. 

To  the  right  hand  is  the  space  to  be  filled  out 
with  the  mean  readings  and  maximum  loads  on  each 
system,  and  the  remarks  of  trouble  or  other  reports 
to  be  made  by  the  engineer.  Below,  on  the  right- 
hand  corner,  is  the  resume  of  the  total  loads,  etc.. 
of  the  station,  the  signatures  of  the  engineers,  firemen 
and  gallerymen.  and  lastly,  the  date.  The  last  is 
convenient  in  turning  over  a  number  of  diagrams  to 
find  any  particular  date  or  any  particular  load. 

The  index  is  fastened  to  the  side  of  the  board,  un- 
der a  piece  of  transparent  celluloid,  to  avoid  wear. 
Above  the  datum  line  there  is  a  scale  of  ordinates 
for  each  load  on  the  station.  These  scales  are  laid 
out  in  proportion  to  the  common  ordinate  of  kilo- 
watts at  the  lamps,  which  is  shown  in  the  last  scale. 
For  instance,  first  is  the  scale  that  is  figured  at  470 
watts  for  each  arc  lamp ;  next  is  the  alternating- 
current  load  in  amperes  at  2.500  volts ;  lastly,  the 
low  tension,  which  is  figured  at  236  volts  at  the 
lamps.  Below  the  datum  line  and  to  the  left  is  the 
explanation  of  each  line,  numbered  the  same  as,  on 
the  sheet,  and  the  hourly  readings  on  the  different 
dynamos  and  loads  on  the  different  circuits  to  be 
therein  recorded. 

Should  any  changes  be  made  in  the  plant  ar- 
rangement and  provision  made  therefor  on  the 
load  chart,  a  new  scale  of  indexes  may  be  made 
and  old  sheets  used.  The  parallel  ruler  is  laid  off 
exactly  as  the  datum  line,  in  24  hourly  divisions,  and 
subdivided  into  20  minutes. 

In  operation  the  galleryman  lays  the  sheet  on  the 
hoard,  puts  the  ruler  on  the  datum  line  of  the 
index  and  places  the  sheet  so  that  the  datum  line  and 
hours  on  the  sheet  coincide  with  the  top  of  the  ruler. 
He  clamps  it  in  position  with  the  spring  clamps. 
He  reads  the  loads  to  be  recorded  every  20  minutes 
on  the  several  systems,  runs  his  ruler  to  the  point  in- 
dicated for  the  load,  on  the  proper  index,  makes 
a  point  and  circumscribes  it  with  the  figure  repre- 
senting that  curve — a  circle  for  the  total  incandes- 
cent load,  a  cross  for  the  total  direct-current  dynamo 
loads,  a  square  for  the  alternating  load,  and  a  tri- 
angle for  the  arc  load.  As  these  points  are  recorded 
he  connects  them  with  a  light  line,  and  cross-sections 
the  output  from  the  storage  battery  horizontally 
and  the  intake  vertically. 

At  the  end  of  the  24  hours  the  load  sheet  is  duly 
signed  and  sent  into  the  office;  the  mean  loads  are 
calculated  by  means  of  a  planimeter  and  duplicate 
board.  To  make  all  the  calculations  on  any  one  of 
the  sheets,  including  meter  records  on  a  number  of 
wattmeters,  the  intake  of  rotary  transformers  and 
the  receiving  boards  from  a  waterpower-transmis- 
sion  plant,  requires  considerably  less  than  one-half 
hour  of  one  of  the  clerks  in  the  office. 

The  load  diagram  shown  is  taken  at  random,  and 
includes  the  heaviest  loads  on  the  station  during  last 
fall.  The  index  on  the  side  of  the  board  has  been 
reproduced,  and  may  be  folded  to  read  off 
the  various  loads.  The  fuel  and  water  consumed 
on  each  day's  run  are  indicated,  and  the  pounds  of 
coal  per  kilowatt-hour  are  also  noted  on  the  sheets. 

The  engraving  for  the  lower  half  or  secondary 
cross-section  part  of  the  diagram  cost  about  $15,  and 
the  printing  and  complete  sheets  on  thin  bond  paper, 
through  which  reproductions  by  blue-printing  may 
be  made,  cost  about  $3  per  thousand. 

The  time  required  in  recording  is  very  slight,  as 
the  attendant  has  many  other  duties.  It  is  also  of 
great  value,  as  it  insures  the  station  of  the  constant 
services  of  the  attendant,  who  must  keep  wide  awake 
for  this  service,  which  it  is  difficult  for  him  to  re- 
produce unless  taken  regularly  from  the  instruments. 
All  of  the  work  is  done  mechanically,  and  requires  no 
expert  or  supervision  whatever  after  the  clerk  in 
the  office  has  been  drilled  in  the  use  of  the  plani- 
meter by  which  she  does  the  averaging.  The  bene- 
fit of  the  work  has  certainly  many  times  exceeded 
the  cost  in  arranging  instruments  and  devising  meth- 
ods to  take  these   data. 

The  station,  it  will  be  seen,  is  far  from  an  eco- 
nomical plant ;  but  even  in  such  stations  great  saving 
is  shown  by  the  careful  scrutiny  of  their  records 
and  the  knowledge  of  the  employes  that  these  rec- 
ords are  carefully  taken,  and  bad  work  is  condemned, 
-.vhile  good  work  is  recorded   to  their  advantage. 


Traction   and   Lighting  Consolidation  in 
Philadelphia. 

Official  announcement  of  the  plan  of  merger  of  ths 
Electric  Company  of  America  with  the  American 
Railways  company  of  Philadelphia  has  been  made. 
According  to  this  plan,  a  new  company  will  be 
formed  which  will  acquire,  by  purchase,  the  securi-- 
ties  of  the  existing  companies.  It  will  have  a  total 
capitalization  of  $22,500,000,  divided  as  follows: 
Common  stock,  $5,000,000;  preferred  stock,  $2,500,- 
000,  and  $15,000,000  of  four  per  cent,  bonds.  The 
American    Railways   company   controls   the   traction 
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lines  at  Bridge-ton,  N.  J..  Jolifl.  III..  Daylon  aiul 
Springfield,  Ohio.  .Among"  tlie  plants  operated  i>y 
the  Electric  Company  of  .-Xmerica  are  tliosc  of  the 
Camden  (N.  J.)  Light  and  Heating  company,  the 
Atlantic  City  (.N.  J.)  company,  the  Jamaica  (L.  I.) 
company  and  the  Scranton  and  Dnnmore  tPa.) 
companies.  

Stilwell-Bierce  Turbine  Plant   in    North- 
ern   California. 

The  ilcCloud  River  Electric.il  company  of  San 
Francisco,  Cal.,  i.s  now  installing  four  imits  of  Vic 
tor  turbines  with  cylinder  gates,  mounted  on  hori- 
zontal shafts,  each  unit  to  develop  790  horsepower 
under  a  36-foot  working  head  of  water,  and  running 
270  revolutions  per  minute.  One  of  these  units  is 
shown  in  Fig.  i.  Each  unit  consists  of  two  30-inch 
\'ictor  turbines,  mounted  in  a  steel  flume,  and  dis- 
charging into  one  central  draft  tube.  The  flumes 
are  is  feet  nine  inches  long  and  nine  feet  si.x  inches 
in  diameter,  and  are  constructed  of  heavy  steel  plate. 
with  cast-iron  heads   and  covers. 

The  gatework  is  of  the  patented  draw-rod  type, 
which  places  all  gears  on  the  outside  of  the  flume, 
where  they  can  have  attention  and  where  they  can 
work  in  oil,  doing  away  with  the  old  style  of  gate- 
work,  where  ;he  gears  rim  in  water,  and  where  they 
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Wagner  Electric  Pumping  Outfits. 

The  demand  for  motor-driven  pumping  outfits  ha,s 
been  increasing  recently.  The  Wagner  Electric  Man- 
ufacturing company  of  St.  Louis  makes  a  single- 
phase,  tilternating-current  motor  wdiich  is  well 
adapted  for  direct  coupling  to  centrifug.al  and  to 
high-speed  rotary  pumps,  as  well  as  to  the  more 
conmion  type  of  triplex  pumps.  An  electric  pump- 
ing outfit  of  this  class  is  valuable  for  city  pumping, 
where  an  electric  plant  is  kept  in  operation  all  night. 
In  a  plant  of  this  kind  the  pumping  for  the  city  can 
frequently  be  done  between  midnight  and  morning, 
thus  furnishing  a  very  satisfactory  income  to  the 
lighting  company  without  additional  investment  and 
with  stnall  increase  in  operating  expenses. 

Sometimes  lack  of  space  makes  necessary  a  belled 
arrangement  with  idler  pulley,  as  shown  in  the  ac- 
companying illustration.  The  shaft  runs  in  a  phos- 
phor-bronze, self-oiling  bearing,  with  an  extra  large 
oil   reservoir.     The   construction    is    mechanical   and 
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New  York  Notes. 

New  York,  May  iS. — Cable  cars  will  soon  have 
disappeared  from  this  city.  All  cable  cars,  except 
for  the  short  line  running  between  the  Brooklyn 
City  Hall  and  the  Wall  street  ferry,  will  be  taken 
olT  Saturday,  May  25th,  and  by  the  following  Mon- 
day the  entire  Broadway  system  will  be  operated 
by  the  underground  system. 

Eighteen  members  of  the  Automobile  Club  of 
America,  with  a  party  of  friends  and  guests,  drew 
up  in  front  of  the  club  headquarters  at  Fifth  avenue 
and   Fifty-eighth   street   a   little   before   noon    to-day 
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FIG.    I.       STILWELL-BIERCE  TURBINE    PLANT. 


WAGNER  ELECTRIC  PUMPING  OUTFITS.  —  SINGLE-PHASE  BELTED  MOTOR. 


were  continually  causing  trouble.  The  patents  on 
this  style  of  gatework  lire  completely  controlled  by 
the  builder  of  the  turbines,  the  Stilwcll-Bicrce  & 
Smith- Vaile  company,  Dayton.  Ohio. 

The  plant  is  being  installed  in  the  northern  part 
of  California.  The  wheels  arc  set  on  top  of  con- 
crete arches,  the  draft  tubes  reaching  through  to 
the  tailwator  below.  Each  unit  is  equipped  with 
a  large  rope  pulley,  and  the  dynamos  are  driven  by 
means  of  rope  drives,  the  dynamos  being  located  at 
a  higher  elevation  than  the  watcrwheels.  The  feeder 
pipes  come  through  the  foundations  upon  which  ,the 
generators  set.  and  the  whole  forms  a  very  substan- 
tial   and  complete   plant. 

There    are    also    two    exciter    wheels    (one    being 


FIG.   2.       STILWELL-BIERCE  TURBINE   PLANT. 

shown  in  Fig.  2)  which  will  develop  about  40  horse- 
power each,  under  a  36-foot  head.  The  exciters  arc 
also  driven  by  means  of  rope  pulleys.  The  large 
units  are  each  equipped  with  a  Giesler  electro- 
mechanical   governor    for    regulating    their    speed. 


College  City  Electric  Clock  Switch. 

An  electric  clock  switch  for  automatically  turning 
out  electric  show-window  or  display  lights  at  any 
time  after  the  store  is  closed  is  illustrated  in  the 
accompanying  picture.  This  device,  in  its  construc- 
tion, conforms  to  the  rules  of  the  National  Under- 
writers' association.  It  is  said  to  be  durable  and 
always  in  order.  No  expert  is  needed  to  operate 
it,  and  it  is  perfectly  safe.  A  Hill  all-copper,  double- 
pole  switch  is  connected,  by  a  trigger  to  the  alarm 
end  of  the  clock,  so  that  when  the  alarm  goes  off 
it  pulls  the  trigger,  which  releases  a  spring  and  catch 
holding  the  switch  closed.  When  these  are  released 
the  spring  opens  the  switch  and  the  lights  go  out. 
The  spring  is  strong  and  durable,  causing  the  quick- 
est kind  of  a  break  in  the  switch.  The  clock  has 
Init  little  to  do,  and  the  strain  on  it  is  very  light,  all 
the  work  falling  on  the  spring.  All  the  working 
parts  are  open  and  easily  reached'  for  inspection  and 
adjustment.  The  clock  switch  is  manufactured  by  the 
College  City  Electric  company  of  Galcsburg.  111.  The 
company  will  send  a  switch  to  anyone  on  trial  for 
TO   days.  


The  project  which  involves  the  construction  of 
an  electric  railway  between  Rome  and  Naples  and 
which  was  agitated  some  time  ago  but  abandoned, 
has  been  revived.  The  projected  plan  is  to  build  a 
double-track  road  between  the  two  cities,  a  total 
distance  of  135  miles. 


durable.  A  differential  duplex  pump  is  used.  It  has 
no  gears  and  is  practically  noiseless.  The  pumps 
are  supplied  in  sizes  of  250  and  500  gallons  per  hour 
for  house  service.  Small  triplex  house  pumps  are 
also  furnished  without  gears. 

The  Wagner  company  stipplies  slow-speed,  alter- 
nating and  direct-current  motors,  geared  to  triplex 
pumps,  and  also  motors  suitable  for  direct  connec- 
tion to  deep-well,  rotary  and  centrifugal  pumps.  The 
company  is  prepared  to  furnish  on  short  notice  com- 
plete outfits  within  limits  of  its  motor  capacities 
for  any  kind  of  pumping. 


American    Society    of    IVlechanical    En- 
gineers. 

The  forty-third  meeting  of  the  American  Society 
of  Mechanical  Engineers  will  be  held  in  Milwaukee. 
Wis.,  from  May  28th  to  31st.  The  headquarters  of 
(he  association  will  be  at  the  Plankinton  House,  and 
[he  sessions  will  be  held  there  also.  On  Tuesday 
evening  the  first  session  will  be  opened  with  an 
address  of  welcome  by  Professor  Warren  S.  John- 
son, chairman  of  the  local  committee,  with  response 
by  Samuel  T.  Wellman,  president  of  the  association. 


COLLEGE    CITY    ELECTRIC    CLOCK    SWITCH. 

.A  total  of  26  papers  will  be  presented  at  the  dif- 
ferent sessions.  The  local  committee  has  arranged 
an  interesting  programme  for  the  entertainment  of 
the  members  and  guests.  On  Wednesday  afternoon 
•visits  will  be  made  to  some  of  the  engineering  plants 
in  the  city,  and  an  officers'  reception  will  be  held 
in  the  evening.  An  excursion  by  electric  cars  to 
Waukesha  and  Mineral  Springs  will  be  made  on 
Ihursday  afternoon  and  evening,  and  on  the  follow- 
ing afternoon  several  of  the  interesting  in.stitutions 
of  Milwaukee  will  be  visited.  Special  excursions  and 
other  entertainments  have  been  provided  for  the 
ladies.  Reduced  rates  have  been  secured  on  the  rail- 
roads, and  a  large  attendance  is  looked  for. 


in  their  18  machines,  and  started  on  a  club  run  to 
Morris  Park.  The  route  from  the  clubhouse  was 
through  Central  Park  across  Macomb's  Dam  Bridge 
and  up  Jerome  avenue  to  Morris  Park.  On  Satur- 
day, June  1st,  the  club  proposes  to  hold  its  big  run 
to  New^  Haven.  The  members  participating  in  the 
run  will  remain  in  New  Haven  over  night.  This 
will  be   the   longest  run   of  the   season. 

The  Brooklyn  Rapid  Transit  company  contemplates 
building  an  emergency  hospital  for  the  immediate 
aid  of  persons  injured  on  the  lines  of  the  company. 
An  unused  building  at  Fifty-second  street  and  First 
avenue  will  be  fitted  up  with  a  receiving  dormitory, 
cots  and  medicine,  and  the  best  medical  attendants 
will  be  provided.  Everything  that  pertains  to  a 
well-equipped  hospital  will  be  placed  in  the  build- 
ing and  an  ambulance  service  by  trolley  will  be 
provided. 

Three  thousand  rock  drillers,  engineers,  tool  sharp- 
eners and  mechanics  employed  in  the  rapid-transit 
tunnel  threaten  a  general  strike  for  an  advance  in 
wages  and  an  eight-hour  workday.  Delegate  Green 
of  the  Rock  Drillers'  Union  says  the  contractors  re- 
fused the  demands  of  the  tunnel  workers  for  higher 
wages. 

There  is  every  prospect  that  before  many  weeks 
are  past  the  Union  Railway  company,  which  con- 
trols the  surface  traffic  in  the  Borough  of  the  Bronx, 
will  lay  tracks,  and  operate  cars  across  the  Central 
Bridge,  spanning  the  Harlem  River,  at  One-hundred- 
and-fifty-fifth  street.  The  residents  in  the  vicinity 
of  High  Bridge  have  been  petitioning  the  company 
to  do  this  for  some  time. 

The  Brooklyn  Rapid  Transit  company  will  operate 
a  through  elevated-train  service  from  Broadway 
Ferr3^   Brooklyn,  to  Rockaway  Beach  this  summer. 

A  protest  has  been  made  against  street  and  ele- 
vated-railroad companies  holding  franchises  in  the 
Borough  of  the  Bronx  and  refusing  to  build  new 
lines  in  accordance  with  their  agreements.  This  is 
looked  upon  as  (he  beginning  of  a  crusade  against 
the  Manhattan  Railroad  company  and  the  trolley 
companies  to  force  them  to  extend  their  lines  or 
surrender  their  franchises  and  allow  other  compa- 
nies to  carry  on  the  work  of  extension. 

The  executive  committee  of  the  Municipal  As- 
sembly has  reported  in  favor  of  the  rapid  transit 
commissioners'  Brooklyn  tunnel  plan.  The  report 
will  be  presented  at  the  meeting  next  Tuesday,  and 
it  will  probably  be  approved,  as  only  a  majority  vote 
is  needed. 

The  progress  of  the  work  on  the  rapid-transit  tun- 
nel is  most  favorable.  Until  a  few  days  ago  Broad- 
way formed  the  westerly  limit  of  operations  on  the 
first  subdivision  of  Section  5,  but  now  there  is  a 
hole  in  Long  Acre  Square,  straight  to  the  north  of 
the  triangular  building  behind  the  Pabst  Hotel. 
There  will  be  a  station  at  Broadway  and  Forty-sec- 
ond street.  After  leaving  Forty-second  street  the 
subway  is  to  slant  across  Broadway  and  the  south- 
erly end  of  Long  Acre  Square  to  Seventh  avenue, 
reaching  the  latter  at  Forty-third  street,  thence  along 
the  avenue  to  Forty-fourth  street,  where  there 
will  be  another  turn  to  the  northwest,  after  which  the 
tunnel  will  remain  under  Broadway  all  the  way 
to  the  separation  of  the  east-side  line  at  One-hun- 
dred-and-fourth    street.     A    great    deal    of    difficulty 
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is  experienced  in  excavating  along  this  route,  as  it 
is  almost  entirely  solid  rock,  and  the  progress  is 
necessarily  very  slow.  There  are  now  423  men 
working  on  this  division  of  Section  5,  most  of  whom 
work   in    the   daytime.  G. 

New  England  News. 

Boston,  Jlay  18. — The  stockholders  of  the  Con- 
solidated Lynn  and  Boston,  and  Lowell,  Lawrence 
and  Haverhill  street-railway  companies  will  soon 
meet  to  vote  on  a  name,  it  is  suggested  that  the 
corporation  he  known  as  the  Boston  and  Northern 
Street  Railway  company.  Henry  C.  Paige  of  Lynn 
will  be  the  general  superintendent  ot  the  road, 
Franklin  H.  Woodman,  who  has  been  superintendent 
of  the  Lowell,  Lawrence  and  Haverhill  railway,  will 
be  superintendent,  and  Alex.  MacRae  will  be  assist- 
ant superintendent  of  the  Haverhill  division.  Mr. 
Woodman  was  allowed  to  choose  his  division. 
Thomas  Lees  of  Nashua  will  be  transferred  to  Low- 
ell as  division  superintendent.  M.  N.  Nash  will  be 
master  mechanic  of  the  company,  with  headquarters 
in  Lowell. 

Wallace  D.  Lovell,  Warren  Brown,  Rufus  N.  El- 
well,  Albert  E.  iMcReel,  Charles  A.  Williams,  Jo- 
seph W.  Fellows  and  Albert  O.  Brown  have  pe- 
titioned the  mayor  and  aldermen  of  Manchester, 
N,  H.,  for  a  franchise  for  a  railway  from  the  heart 
of  the  city  to  Lake  JNIassabesic,  and  a  hearing  will 
be  held  June  loth,  Wallace  D.  Lovell,  who  is  to 
build  the  ilanchester  and  Haverhill  electric  railway, 
has  leased  nearly  all  of  the  desirable  land  about  the 
lake,  and  his  object  was  undoubtedly  for  the  purpose 
of  giving  the  Haverhill  line  an  entry  into  'Man- 
chester by  means  of  the  Massabesic  Horse  Railway 
company's  charter,  which  was  granted  many  years 
ago.  The  granting  of  the  petition  w-ould  seiiously 
aSect  the  business  of  the  ilanchester  Traction,  Heat 
and  Power  company,  which  runs  a  line  to  Lake 
ilassabesic.  It  looks  as  though  the  Lovell  syndi- 
cate and  the  Manchester  Traction  company  were  on 
the   eve   of   a   contest. 

Forty  members  of  the  ilassachusetts  Electric 
Lighting  Club  met  at  Young's  Hotel,  this  city,  on 
May  loth.  Charles  L.  Edgar,  president  of  the  Edi- 
son Electric  Illuminating  company,  occupied  the 
chair.  After  a  luncheon,  those  present  informally 
discussed  various  topics  relating  to  the  management 
of  electric-lighting  plants.  B. 

Canadian  Intelligence. 

Ottaw-a,  Ont.,  May  iS. — Manager  Walbank  of  the 
Lachine  Rapids  Hydraulic  and  Land  company,  Mon- 
treal, announces  that  it  is  the  intention  of  his  com- 
pany to  tender  for  the  contract  for  lighting  the 
streets  of  Montreal.  This  contract  is  worth  $250,- 
000  per  annum,  at  present,  but  the  Lachine  Electric 
company  will  tender  at  a  lower  figure  than  ever 
before  attempted,  in  order  to  secure  the  contract. 
The  company  will  shortly  commence  the  erection 
of  a  steam  power  house  in  the  center  of  the  city,  to 
provide  against  contingencies  and  insure  electricity 
for  lighting  purposes   the  year  around. 

Boston  (Mass.J  and  Kingston  (.Ont.)  capitalists 
are  interested  in  a  proposed  electric  railway,  to 
radiate  east  and  west  from  Kingston,  and  ultimately 
to  cover  the  territory  between  Toronto,  Cornwall 
and  Ottawa.  The  cars  which  the  company  proposes 
to  operate  on  this  projected  road  will  be  60  feet 
long  and  divided  into  three  compartments,  one  for 
smoking,  one  for  passengers  and  the  third  for  small 
freight. 

There  is  now  pending  before  the  Montreal  law 
courts  a  suit  to  determine  the  ownership  of  a  large 
block  of  the  Shawinigan  Water  and  Pow-er  com- 
pany's stock.  The  suit  is  brought  by  E.  C.  Whit- 
ney of  Manchester,  N.  H.,  against  John  J.  Joyce  oi 
Boston,  ilass,,  and  J.  N.  Greenshields,  K.  C,  of 
Montreal.  It  is  for  stock  to  the  amount  of  $2,000,- 
000  and  cash  to  the  amount  of  $33,333-  Mr.  Whit- 
ney says  that  he  undertook  the  promotion  of  the 
Shawinigan  Falls  company,  and  employed  Mr. 
Greenshields  as  his  attorney.  He  invited  Sir.  Joyce 
to  come  into  the  deal,  and  the  proposition  finally 
resolved  itself  into  an  understanding  by  w-hich  each 
of  the  three  was  to  have  one-third  interest.  The 
charter  was  obtained  on  January  15,  i8g8,  and  busi- 
ness was  commenced.  Mr.  W''hitney  claims,  how- 
ever, that  his  stock  was  never  issued  to  him,  and 
he  got  no  payment  in  cash.  Mr.  Greenshields,  pres- 
ident of  the  company,  claims  that  when  they  were  , 
required  to  make  a  pa3-ment  of  $50,000  to  the  Quebec 
government  for  the  property,  Mr.  Whitney  could 
not  put  up  his  share,  and  accordingly  dropped  out 
of  the  scheme. 

Edgar  Tripp,  Canadian  commercial  agent  in  Trini- 
dad, reports,  under  date  of  May  3d,  that  Charles 
H.  Cahan,  the  representative  of  the  Canadian  syn- 
dicate backed  by  Sir  William  Van  Home,  which 
has  so  successfully  established  itself  in  Jamaica  and 
Demerara.  has  obtained  the  legislative  authority 
i;ecessar>',  and  has  completed  his  arrangements  for 
the  purchase  of  the  electric-light  and  tramway  com- 
panies of  Port  of  Spain.  The  transfer  will  prob- 
ably be  completed  before  the  end  of  the  present 
month.  The  undertakings  and  special  privileges  for 
a  term  of  years  acquired  by  the  syndicate  are  verj' 
valuable,  covering,  as  they  do.  exclusive  rights  to 
supply  electric  light  and  power  in  the  large  and 
fast-growing  city  of  Port  of  Spain.  The  capital 
of  the  new  company  is  stated  to  be  Si. 000.000.  of 
which  over  S200.000  has  been  subscribed  locally. 

The  stockholders  of  the  Ottawa  Electric  company, 
which  suffered  so  severely  by  the  disastrous  fire  in 
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April  of  last  year,  which  destroyed  nearly  all  the 
company's  power  houses  and  much  of  its  plant  in 
the  streets,  have  displayed  the  greatest  courage  in 
a  further  purchase  of  a  new  issue  of  stock  of  the 
company,  to  enable  it  to  reconstruct  its  power 
houses  and  plant  in  a  modern  fashion.  These,  when 
completed  in  September  next,  w'ill  cost  about  $350,- 
coo.  The  company  expends,  in  salaries,  wages,  etc.. 
in  the  city  of  Ottawa,  over  $120,000  annually,  and 
to  the  civic  treasury  it  contributes  $4,000  a  year  in 
taxes.  Upon  completing  the  improvements  now  un- 
der construction,  the  company  will  have  expended 
$1,500,000  in  the  development  of  the  electric-lighting 
system  in  Ottawa.  The  Ottawa  Electric  company 
has  now  in  operation  over  100,000  lamps  of  16 
candlepower  each — a  number  which  is  said  to  be 
more  than  double  that  of  any  other  city  of  equal 
population   on    the    North   American   continent. 

A.    V.    W. 
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Southern  Developments. 

Charlotte,  N.  C,  May  18. — It  is  understood  that 
the  Cape  Fear  Power  company,  located  on  the  Cape 
Fear  River,  near  Fayetteville.  N.  C,  has  contracted 
with  four  cotton  mills  to  furnish  a  total  of  2,000 
horsepower,  at  $17.50  per  horsepower.  A  three- 
phase  alternating  current,  at  a  potential  of  2,coo 
volts,   is  to  be   supplied. 

A  $250,000  electric-lighting  plant  is  to  be  built  on 
the  first  level  of  the  Augusta  Canal,  Augusta.  Ga.. 
and   competition    in   electric  lighting  is  promised. 

The  work  of  electrifying  the  steam  dummy  line 
of  the  Atlantic  Coast  Line  railway,  which  is  leased 
by  the  Southside  Railway  and  Development  com- 
pany of  Petersburg,  "Va.,  has  been  nearly  completed. 
The  line  extends   out  three  miles  from  Petersburg. 

The  Southern  Electric  com.pany  of  Charlotte, 
N.  C.  has  gone  into  voluntary  bankruptcy;  liabil- 
ities, $8,300 :  assets.  $6,500.  The  ill  health  of  Cap- 
tain J.  J.  Gormley,  the  president,  is  the  reason 
assigned    for    the    failure. 

The  Atlanta  Railway  and  Power  company  has  re- 
ceived two  carloads  of  conduits  for  its  new  electric- 
light  system  in  Atlanta,  Ga.  L. 


Northwestern  Notations. 

Minneapolis,  Minn.,  May  18. — Employes  of  the 
Seattle  Electric  company  recently  asked  for  an  in- 
crease in  w-ages  from  22  to  25  cents  an  hour  for 
the  trainmen  employed  in  Seattle,  Wash.  The  com- 
pany felt  unable  to  grant  the  raise,  but  did  offer  to 
pay  wages  twice  a  month  hereafter,  which  has  long 
been  desired  by  the  employes.  Each  trainman  with 
a  family  will  also  be  allowed  60  tickets  a  month 
for  the  use  of  the  members  of  his  family.  The  com- 
pany's   offer    was   accepted. 

The  Electric  Light  and  Power  company  of  Omro, 
Wis.,  has  made  a  proposition  to  sell  its  plant  to  the 
city.  The  authorities  have  the  ofifer  under  con- 
sideration. 

The  Electric  Light,  Heat  and  Power  company  of 
Pipestone,  Minn.,  has  been  incorporated,  with  a 
capital   stock   of  $50,000. 

Adolphus  B.  Nelson  has  been  granted  authority 
by  the  state  of  Wisconsin  to  dam  the  Wood  River, 
in  Burnett  County,  to  develop  power  for  an  electric- 
light    and    power   plant   for    Grantsburg. 

The  Illinois  Central  Railway  company  has 
awarded  contracts  to  the  jNIechanical  Equipment 
company  of  Chicago,  to  install  an  electric-light 
plant    for    the    shops   at    Waterloo,    Iowa. 

The  Fargo  Edison  company  was  awarded  a  con- 
tract to  furnish  street  lighting  for  Fargo,  N.  D.,  at 
$7.45  per  month  per  light,  until  August  3i5t. 

The  Wisconsin  Valley  Electric  Railway  company 
has  accepted  the  franchise  tendered  by  the  council 
of  Wausau,  Wis.,  for  the  proposed  interurban  line 
which  is  to  run  from  Wausau  to  Merrill. 

An  electric-car  line   is  projected   from  Omaha  to 

South  Omaha.  Fremont,  Plattsmouth  and  Blair,  Neb. 

The  Citizens'  Electric  Light  company  has  applied 

to  the  council  of  Jamestown,  N.  D.,  for  a  20  years' 

franchise. 

The  street-railway  company  of  La  Crosse,  Wis., 
has  settled  the  differences  in  the  matter  of  wages 
by  offering  its  men  $45  per  month,  applying  to  all 
who  had  been  in  the  service  for  more  than  three 
years. 

The  county  commissioners  at  Seattle,  Wash.,  have 
granted  the  request  of  the  Seattle-Tacoma  Inter- 
urban Railway  company  for  a  right-of-way  through 
W'hite   River   Valley. 

The  town  of  Steilacoom,  Wash.,  wants  better 
street-car  connection  with  Tacoma.  The  citizens 
have  pledged  themselves  to  raise  money  to  erect  a 
car  barn  there,  so  that  the  last  car  may  be  housed 
there,  and  thus  give  an  early-morning  car  for  the 
first  trip.  The  barn  is  somewhat  unusual,  •  being 
erected  in  the  street  and  across  the  tracks. 

The  Duliith-Superior  Traction  company  is  doing 
considerable  work  in  both  Duluth  and  Superior,  to 
improve  its  lines.  Many  of  the  lines  are  to  be  re- 
built and  curves  reduced,  to  enable  the  use  of 
double-truck  cars. 

A.  C.  Miller,  an  Illinois  inventor,  explained  in 
detail  his  device  for  additional  protection  to  rail- 
way trains,  before  the  railroad-conductors'  conven- 
tion, held  lately  in  St.  Paul.  The  device  consists  of 
an  automatic  system  of  red  and  white  electric 
lights,  which  burn  in  the  engine  cab  and  warn  the 
engineer  if  anything  is   wrong. 

The  street  cars  of  Great  Falls.  Mont.,  are  being 
fitted    with    illuminated    signs.  R. 


Indianapolis,  May  20. — The  Martinsville  electric- 
railway  hght  is  growing  interesting.  During  the 
week  J.  C  Tarkington,  chief  promoter  of  the  In- 
dianapolis and  Martinsville  Traction  company,  for- 
sook his  companions,  and,  in  company  with  J.  E. 
Lowes,  Ralph  DeWees  and  J.  E.  Feight  of  Dayton, 
Ohio,  R.  E.  Field  of  Cincinnati,  Ohio,  and  several 
local  capitalists,  organized  and  incorporated  the  In- 
dianapolis and  Southwestern  Traction  company,  for 
the  purpose  of  building  an  electric  line  to  Martins- 
ville from  this  city.  The  new  company  was  formed 
after  trouble  arose  among  the  members  of  the  old 
company  and  injunction  proceedings  were  filed  in 
court.  The  new  company  began  a  survey  imme- 
diately and  the  surveyors  are  following  exactly  the 
same  line  as  the  Charles  Finley  Smith  company  has 
surveyed  and  has  had  appraised  by  the  court,  under 
the  law  of  eminent  domain.  As  soon  as  it  was 
known  that  the  Tarkington  company  had  begun  a 
survey  the  Smith  company  began  the  work  of  grad- 
ing along  the  route  at  intervals  where  Mr.  Smith 
had  obtained  a  private  right-of-way,  a  large  force 
of  men  and  teams  being  emploj'ed.  Here  are  two 
lines  to  be  built,  practically  over  the  same  route,  by 
equally  determined  and  ample  financial  men,  and 
present  indications  point  to  trouble  over  the  su- 
premacy of  the  right-of-way  at  conflicting  points. 
The  final  transfer  of  the  right-of-way  for  the 
traction  road  that  is  to  run  from  Muncie  north  to 
Fort  Wayne  took  place  at  a  meeting  held  in  Mun- 
cie on  May  17th.  F.  G.  Brownwell,  owner  of  the 
right-of-way,  formally  gave  over  to  S.  M.  Hexter. 
S.  A.  Scheuer  and  A.  Lewenthal,  Cleveland  (Ohio) 
capitalists,  and  others,  the  road  he  has  been  at  work 
on  for  years.  A  stock  company  has  been  formed, 
with  a  capital  of  $1,500,000.  Part  of  the  stock  will 
be  taken  by  wealthy  men  in  the  cities,  towns  and 
country  through  which  the  road  will  pass.  Three- 
quarters  of  a  million  dollars  will  be  in  the  name  of 
two  Cleveland  capitalists.  The  road  will  be  known 
as    the    Eastern   Indiana    traction    line. 

Charles  Perry,  general  superintendent  of"  the 
Union  Traction  company  at  Anderson,  has  tendered 
his  resignation,  to  take  effect  June  1st.  No  explana- 
tion is  ottered  for  his  unexpected  retirement.  Mr. 
Ferry  has  been  connected  with  the  local  and  inter- 
urban lines  even  since  their  es'ablishment,  nine  years 
ago,  and  was  regarded  as  Charles  L.  Henry's  right- 
hand  man  from  the  beginning.  Mr.  Perry's  re- 
tirement IS  universally  regretted. 

The  announcement  is  made  that  the  Southern  Ohio 
Traction  company,  controlled  by  Cleveland  capital- 
ists, w-ill  connect  the  two  branches  at  College  Corner, 
and  thence  build  into  Indiana,  ultimately  connect- 
ing Indianapolis  with  Ohio  cities. 

The  proposed  ordinance  to  prohibit  street  and 
interurban  cars  from  using  arc  lights  for  headlights 
in  the  city  of  Indianapolis  is  generally  commended 
by  people   and  the  press.  F. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  being  erected  at  Holstein, 
Iowa. 

J.  M.  Westcott  of  Richmond,  Ind.,  will  lend  that 
city  $100,000  to  build  an  electric-light  plant. 

Ravenswood,  W.  Va.,  has  voted  $7,000  in  bonds 
for'  the   erection   of  an   electric-light   plant. 

The  capacity  of  the  .electric-light  plant  at  Esther- 
ville,    Iowa,    will   be   doubled    this    summer. 

The  W^est  Nashville  (Tenn.)  Power  and  Light 
company  is  erecting  a  new  electric-light  plant. 

The  Clarendon  (Texas)  Electric  Light  and  Power 
company  has  been  organized,  with  $6,000  capital 
stock. 

An  electric-light  plant,  to  cost  $16,000.  will  be 
built  by  the  Richmond  (Ky.)  Water  and  Light  com- 
pany. 

J.  M.  Cheney  of  Orlando,  Fla.,  wants  an  electric- 
light  plant  for  furnishing  28  2,000-candlepower  arc 
lights. 

Rockingham,  N.  C.  wants  bids  and  specifications 
for  electric  lighting.  H.  L.  Ledbetter  can  be  ad- 
dressed. 

The  Consumers'  Light  and  Power  company.  Red- 
ding, Cal,,  has  been  incorporated,  with  $15,000  capi- 
tal  stock. 

The  Orlando  Water  and  Light  company.  Orlando, 
Del.,  has  been  incorporated,  with  a  capital  stock 
of  $100,000. 

The  Consumers'  Electric  Lighting  company  has 
been  organized  at  Middletown,  N.  Y.,  with  $25,000 
capital  stock. 

It  has  been  decided  at  Gastonia,  N.  C.  to  issue 
$10,000  of  bonds  for  the  extension  of  the  present 
electric-lighting  system. 

B.  J.  Macdonald  has  purchased  the  Bristol 
( Tenn.)  Gas  and  Electric  Light  company's  plant;  and 
w  ill  make  extensive   improvements. 

The  Fox  River  Electric  Railway  and  Power  com- 
pany. Green  Bay.  W^is..  is  about  to  make  a  number 
of  improvements  in  its  power  house.     The  addition 


366 


WESTERN    ELECTRICIAN 


May  25,  1901 


of  new  apparatus  and  the  change  of  generators  are 
among  the  important  alterations. 

The  Delta  Electric  Light.  Power  and  Manufac- 
turing company  of  Greenville,  Miss.,  has  been  in- 
corporated, with  a  capital  stock  of  $50,000. 

W.  F.  Little  and  R.  A.  Corell  have  incorporated 
the  Paris  (Texas)  Transit,  Light  and  Power  com- 
pany, with  an  authorized  capital  of  $250,000. 

Siou.K  Falls,  S.  D.,  has  taken  steps  toward  mu- 
nicipal lighting,  ahd  the  City  Council  has  authorized 
ihe  expenditure  of  $12,000  to  provide  a  plant. 

A  charter  has  been  applied  for  by  the  recently 
organized  Clarendon  (Texas)  Electric  Light  and 
Power  company.    The  capital  stock  will  be  $6,000, 

Judge  W.  O.  Harris,  B.  K.  Marshall  and  Alonzo 
Walker  have  incorporated  the  People's  Electric  com- 
pany at  Louisville,  Ky.,  with  a  capital  stock  of  $25,- 
000. 

A  power  plant,  with  a  capacity  of  6,000  horse- 
power, is  being  installed  by  the  Keswick  Electric 
Power  company,  about  40  miles  southeast  of  Red- 
ding, Cal. 

The  Citizens'  Light  and  Power  company  of  Sul- 
livan, Ind.,  has  sold  its  plant  to  the  Sullivan  Light, 
Heat  and  Power  company.  The  two  systems  will 
be  consolidated. 

On  June  1st  the  mayor  and  aldermen  of  Dyers- 
burg,  Tenn.,  will  receive  bids  on  granting  a  20-year 
franchise  for  a  water  and  light  plant,  to  be  built  in 
the  city  of  Dyersburg. 

T.  V.  Hall  has  been  appointed  consulting  engi- 
neer, to  design  and  supervise  the  proposed  $15,000 
electric-light  plant  at  Ellisville,  Miss.  The  contract 
will  be  let  on  June  15th. 

At  the  meeting  of  the  Commonwealth  Electric 
company  of  Chicago,  held  May  20th,  the  old  directors 
were  re-elected  and  they  will  re-elect  the  same  offi- 
cers.    No  other  business  was  transacted. 

Extensive  additions  are  to  be  made  to  the  Mattoon 
(III.)  Heat.  Light  and  Power  company's  plant;  new 
machinery  will  be  installed.  The  proposed  improve- 
ments will   cost   about  $25,000. 

The  Bedford  Heat,  Light  and  Power  company, 
Bedford,  Ind.,  iias  been  organized,  with  A.  C.  Nor- 
ris,  president.  The  company  will  build  an  electric- 
light  plant  to  cost  about  $35,000. 

The  Indian  Bureau  has  about  completed  plans 
for  the  new  heating  and  electric-lighting  plants  to 
be  erected  at  the  Fort  Totten  (N.  D.)  Indian  school, 
for   which   Congress  appropriated  $18,000. 

About  $50,000  will  be  expended  by  the  Oshkosh 
Electric  Light  arid  Power  company,  Oshkosh,  Wis., 
in  rebuilduig  its  entire  plant.  Work  will  be  com- 
menced as  soon  as  the  city-lighting  contract  is 
awarded. 

An  electric-light  plant  will  be  erected  at  Kenton, 
Ohio,  by  the  People's  Heat  and  Light  company, 
which  was  lately  incorporated,  with  a  capital  stock 
of  $100,000.  This  company  will  compete  with  the 
Kenton   Gas   and    Electric  company. 


ELECTRIC  RAILWAYS. 

Surveys  are  about  completed  for  the  extension  of 
the  Himtsville   (Ala.)   electric-railway  line. 

Work  has  begun  on  the  survey  for  the  trolley  line 
to  run  between   Augusta,  Ga.,  and  Aiken,   S.   C. 

The  W^isconsin  Traction,  Light,  Heat  and  Power 
company  has  been  given  the  right  to  construct  tracks 
on  certain  streets  in  the  city  of  Kaukauna,  Wis. 

The  West  Liberty  (Ohio)  council  has  granted  a 
franchise  to  the  Urbana.  Bellefontaine  and  Northern 
Railway  company,  permitting  it  to  run  through  that 
place. 

Citizens  of  St.  Eimo.  a  suburb  of  Chattanooga, 
Tenn.,  are  negotiating  with  the  Chattanooga  Rapid 
Transit  company  to  extend  its  trolley  system  to  St. 
Elmo. 

Thomas  N.  Kerr,  treasurer  of  the.  Union  Electric 
Railroad  company,  has  been  granted  a  25-year  fran- 
chise to  operate  an  electric  road  through  Marys- 
villc,    Ohio. 

W.  'V.  Coons.  C.  C.  Barr  and  W.  H.  Boys  are 
the  incorporators  of  the  People's  Light  and  Rail- 
way company  at  Strcator,  III.,  with  a  capital  stock 
of  $150,000. 

The  Fairport  Electric  Railway  company  has  been 
incorporated,  with  a  capital  stock  of  $110,000.  to 
construct  an  electric  road.  11  miles  long,  between 
Fairport   and    Rochester,    N.    Y. 

Right-of-way  has  been  granted  to  the  Lafayette 
Street  Railway  company  of  Lafayette,  Ind.,  over  the 
Riverside  and  Battle  Ground  road  from  West  La- 
fayette to  the  town  of  Battle  Ground. 

H.  W.  Knight,  representing  eastern  capitalists  who 
are  promoting  the  proposed  electric  railway  to  run 
from  Lexington  to  Decatur,  111.,  by  way  of  Clinton, 
III.,  is  arranging  to  secure  a  franchise  to  run  through 
Clinton.  - 

The  county  commissioners  at  Jefferson.  Ohio,  have 
granted  a  50-year  franchise  to  the  Pennsylvania 
Railroad  company,  to  construct  an  electric  line  from 
Cinnecut  village    to   the   east   state  line.     The   com- 


pany is  building  a  road  from  that  village  to  Ashta- 
bula. 

The  Charleston-Mattoon  (111.)  Electric  Railway 
company  has  given  the  Chicago  Title  and  Trust 
company  a  deed  for  $200,000.  The  latter  concern 
will  sell  bonds  to  raise  the  money  with  which  to 
build  the  road. 

The  Los  Angeles  (Cal.)  Suburban  Railway  com- 
pany has  been  incorporated,  with  an  authorized  cap- 
ital stock  of  $1,000,000.  An  electric  railway  will 
be  built  between  Los  Angeles  and  FuUerton.  G. 
lianna.  E.  Hardy  and  J.  H.  Spires  are  the  incor- 
porators. 

The  Blue.grass  Traction  company,  Paris,  Ky.,  has 
been  incorporated,  with  $10,000  capital  stock,  with 
the  privilege  to  increase  it  to  $1,000,000.  The  com- 
pany contemplates  the  building  of  an  electric  line 
between  Paris,  Georgetown,  Richmond  and  other 
central   Kentucky   towns. 

The  Wilkesbarre  and  Hazleton  Railroad  company 
of  Wilkesbarre.  Pa.,  contemplates  the  construction 
of  an  electric  railway  between  Hazleton  and  Wilkes- 
barre and  also  with  Scranton.  The  proposed  line 
will 'be  about  25  miles  long,  or  one-half  the  distance 
covered  by  the  present  steam  roads,  and  will  reach 
all  the  Wyoming  Valley  coalfields. 

The  American  Light  and  Traction  company  has 
filed  an  amended  charter  with  the  secretary  of  state 
of  New  Jersey,  increasing  its  capital  stock  from 
$2,000  to  $40,000,000,  of  which  $25,000,000  is  pre- 
ferred stock.  It  is  thought  that  a  merger  of  North 
Jersey  lighting  and  trolley  interests  is  being  pro- 
\ided    for    by    this    incorporation. 

A  party  of  engineers  and  other  experts  connected 
with  German  street  railways  will  arrive  in  this  coun- 
try some  time  in  June,  to  study  the  electric-railway 
systems  of  this  country.  They  will  gather  data  for 
submission  to  thejr  respective  executive  officers, 
which,  it  is  anticipated,  will  result  in  substantial  or- 
ders being  placed  in  the  L^nited  States. 

Building  is  reported  nearly  completed  on  the  Pitts- 
burg, McKeesport  and  Connellsviile  Electric  Railway 
company's  line  which  is  to  run  from  Pittsburg  to 
Buena  Vista,  West  Newton,  Ruffsdale,  Tarr,  Scott- 
flale  and  Everson,  to  Connellsviile,  with  branches 
from  Connellsviile  to  Uniontown,  Masontown  and 
the  Monongahela  River.  The  road  will  be  ready 
for  operation  about  Jime  loth. 

The  early  construction  of  the  Waukegan  (111.) 
and  Fox  Lake  electric  railway  appears  to  be  a  surety. 
The  Industrial  Trust  company  of  New  York  will 
supply  the  money  on  the  company's  bonds  as  soon  as 
a  clear  right-of-way  is  secured,  and  this  has  almost 
been  accomplished.  If  the  right-of-way  is  secured 
soon,  the  work  will  commence  in  60  days,  and  the 
road  will  be  put  in  operation  by  fall. 

The  Metropolitan  underground  railway  which  was 
recently  completed  in  Paris  has  made  such  a  de- 
cided improvement  in  transportation  that  the  proj- 
ect of  constructing  another  system  which  will  cross 
the  city  in  another  direction  is  well  under  way. 
There  is  much  speculation  among  the  several  Amer- 
ican companies  in  Paris  regarding  the  distribution 
of  the  contracts  for  the  proposed  road. 

Another  link  in  the  line  from  Albany  to  Buffalo 
has  been  secured  by  the  Cleveland  syndicate.  The 
line  just  purchased  is  the  Herkimer,  Mohawk,  Ilion 
and  Frankfort  street  railroad,  seven  miles  long  and 
well  equipped.  The  purchase  of  this  line  is  consid- 
ered an  important  move  in  the  scheme  to  parallel 
the  New  York  Central  railroad  from  Albany  to 
Buffalo    with    a   double-track    electric    line. 

Surveys  are  reported  completed  as  far  as  Middle- 
town,  Ohio,  for  the  Dayton,  Germantown,  Hamilton 
and  Cincinnati  Electric  Railroad  company's  line  from 
Dayton  south  through  Middletown,  Germantown 
and  Hamilton  to  Cincinnati.  It  is  stated  that  con- 
tracts will  be  let  at  once  for  grading  on  the  Dayton 
end  of  the  line.  J.  O.  Arnold  of  Dayton  is  presi- 
dent, and  T.  C.  Lindsay,  secretary,  of  the  company. 

The  committee  which  has  been  inquiring  into  the 
vibration  on  the  underground  railway  in  London 
has  made  a  report  to  the  effect  that  this  annoying 
vibration  is  undoubtedly  caused  by  a  large  pro- 
portion of  the  weight  of  the  locomotives  not  being 
liorne  on  the  springs  and  also  by  the  rails  lacking 
in  rigidity.  I'he  company  has  ordered  a  new  type 
of   locomotive   and  will   try   to    employ    stiffer  rails. 

The  International  Rapid  Transit  Ferry  company, 
Buffalo,  N.  Y.,  was  incorporated  and  has  taken 
over  the  property  and  franchises  of  the  Interna- 
tional Ferry  company  and  Fort  Erie  Ferry  Railway 
company,  and  will  build  a  system  of  electric  lines 
connecting  Buffalo  and  Fort  Erie  with  Crystal 
Beach,  the  Fort  Erie  racetrack,  Niagara  Falls  and 
Toronto,  T.  C.  Fenyear  is  president  of  the  com- 
pany.   

AUTOMOBILES. 

Rev.  H.  M.  Spickler  and  James  A.  Starkweather. 

two  students  at  Shurtleff  College,  Upper  Alton, 
III.,   expect   to  start    in   June   on  a  trip   around   the 

world.  The  young  men  will  make  the  trip  in  an 
automobile  and  will  work  their  way,  starting  with- 
out a   cent. 

The  Automobile  Street  Sweeper  company  has  filed 
arlicles  of  incorporation  with  the  secretary  of  state 
of  Maine,  and  its  certificate  has  been  approved.     Its 


capital  amounts  to  $1,500,000.  C.  L.  Dunn  of  Port- 
land, Me.,  is  president,  and  C.  J.  Hastings  of  the 
same   city    is  treasurer. 

The  Connecticut  Legislature  has  adopted  regu- 
lations for  automobiles,  limiting  their  speed  to  12 
miles  per  hour  in  the  city  and  15  miles  per  hour 
in  the  country.  The  law  provides  that  the  vehicles 
shall  decrease  their  speed  or  come  to  a  stop  when 
near  a  frightened  horse,  and  speed  must  be  reduced 
to  complete  control  at  street  crossings.  The  pen- 
alty  for  violating  the  law   is  a  fine  of  $200. 

Alexander  Winton  and  Charles  B.  Shanks  have 
started_  from  San  Francisco  to  make  the  trip  to 
New  York  in  an  automobile.  This  is  the  longest 
trip  of  the  kind  ever  attempted  in  the  United  States, 
and  its  progress  will  be  watched  with  interest.  The 
trip  is  being  made  under  the  auspices  of  a  news 
paper,  and  the  fastest  time  possible  will  be  main- 
tained over  the  entire  route,  which  will  measure 
possibly  4,000  miles. 

Mr.  and  Mrs.  Robert  Shaw  of  Chicago,  III,  who 
left  New  York  on  May  Sth  to  make  the  trip  to 
Chicago  in  their  gasoline  automobile,  arrived  at  their 
home  on  Ashland  avenue,  Saturday,  May  l8th,  hav- 
ing accomplished  the  trip  in  10  days,  11  hours  and 
25  minutes.  The  run  was  the  result  of  a  challenge 
made  to  the  Shaws  that  they  could  not  make  the 
run  in  12  days.  The  total  time  spent  on  the  road 
was  97  hours  and  the  distance  covered  was  about 
1,100    miles. 


PUBLICATIONS. 


"Who  Uses  Mechanical  Draft"  is  the  title  of  a 
recent  publication  of  the  B.  F.  Sturtevant  company 
of  Boston.  It  gives  a  list  of  many  of  the  users  of 
Sturtevant  apparatus. 

The  Boston  Electric  Heating  and  Power  company 
of  153  Milk  street,  Boston,  has  issued  a  folder  de- 
scriptive of  its  noiseless  centrifugal  electric  cooling 
fans  for  ceilings,  dining  tables,  desks,  etc. 

The  igoi  edition  of  the  rules  and  requirements  of 
the  National  Board  of  Fire  Underwriters  for  the 
installation  of  automatic  sprinkler  equipments  has 
just  been  issued  by  the  Underwriters'  Laboratories, 
67  East  Twenty-first  street,  Chicago.  Copies  may 
be  obtained  by  addressing  Secretary  W.  H.  Merrill, 
Jr.,  at  the  above  address. 

The  telephone  department  of  the  Western  Elec- 
trical Supply  company  of  St.  Louis  has  just  issued 
a  number  of  bulletins  covering  its  new  telephones, 
switchboards,  etc.  These  are  bound  up  in  catalogue 
form,  and  embrace  everything  pertaining  to  the  com- 
plete equipment,  construction  or  maintenance  of  a 
telephone  line  or  exchange.  They  contain  a  large 
number  of  absolutely  new  devices  for  the  economical 
operation  of  lines  and  exchanges  which,  it  is  said, 
have  never  been  shown  before.  Among  the  new 
things  noted  are  loud-ringing  extension  gongs,  de- 
veloped in  response  to  a  demand  for  an  extension 
bell  to  be  used  on  telephone  lines  in  noisy  places, 
adjustable  arms,  long-distance  transmitters,  with 
solid  backs,  and  Ideal  bridging  telephones,  claimed 
to  be  the  highest  grade  long-distance  telephones  ever 
produced.  The  company  also  shows  an  attractive- 
looking  receiver,  with  a  covered  diaphragm.  Any- 
one contemplating  installing  a  new  exchange,  or 
making  additions  and  improvements  of  any  kind, 
might  profit  by  obtaining  a  copy  of  these  bulletins. 


SOCIETIES  AND  SCHOOLS. 

The  next  annual  meeting  of  the  Ohio  Electric 
Light  association  will  be  held  at  Hotel  Victory, 
Put  in  Bay,  on  Lake  Erie,  Ohio,  on  August  20th, 
2ist  and  22d. 

The  subjects  of  the  theses  to  be  presented  by  the 
candidates  for  the  degree  of  electrical  engineer  at 
(he  Lehigh  University  this  spring  are :  "Theory 
and  Calculations  of  the  Induction  Motor,"  "Induction 
Wattmeter  Tests,"  "Theory  and  Calculations  of  Al- 
ternating-current Transmission  Lines,"  and  "Con- 
ductivity Tests  of  Copper." 

Entrance  examinations  to  the  Massachusetts  Insti- 
tute of  Technology  will  be  held  at  the  Rogers  build- 
ing, 491  Boylston  street,  Boston,  Mass.,  on  Thurs- 
day and  Friday.  June  27th  and  28th.  A  second 
series  will  be  held  on  September  24th  and  25th. 
For  the  convenience  of  applicants  in  Chicago,  Dr. 
H.  H.  Bclfield  will  hold  examinations  at  the  Chi- 
cago Manual  Training  School.  Michigan  avenue  and 
Twelfth   street,   on  June  27th  and   2Sth. 

An  electrical  exhibition  v/ill  be  held  at  the  Royal 
Aquarium,  Westminster,  London,  S.  W.,  from  De- 
cember 16,  1901,  to  January  26,  1902.  inclusive.  A 
synopsis  of  the  intended  features  may  be  obtained 
from  the  organizer,  M.  J.  G.  Ritchie.  The  hall  is 
to  be  specially  fitted  for  machinery  in  motion,  and 
for  the  generation  of  current.  A  special  feature  is 
to  be  made  of  electric-lighting-plant  material  and 
accessories.  The  Aquarium  is  well  situated  for  "the 
exhibition  and  the  management  is  well  known. 

On  the  evening  of  Tuesday.  June  4th,  the  Chicago 
Electrical  association  will  hold  its  annual  banquet, 
which  this  year  will  be  made  the  occasion  of  a  de- 
cennial celebration,  the  society  having  been  organ- 
ized in  1891.  All  of  the  details  have  not  yet  been 
airanged.  but  the  banquet  promises  to  be  a  very 
successful  one.  A  number  of  prominent  Chicagoans 
connected  with  the  electrical  industries  will  respond 
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to  toasts.  The  committee,  of  which  W.  Clyde  Jones 
is  chairman,  is  preparing  a  very  interesting  pro- 
gramme.   ^ _^ 


SPACE    TELEGRAPHY. 

Rev.  C.  H.  Tyndall,  Mount  Vernon.  N.  Y..  cm- 
ployed  wireless-telegraphy  apparatus  to  illustrate  sev- 
eral points  in  a  sermon  which  he  recently  made. 

The  Atlantic  Wireless  Telegraph  and  Telephone 
company.  Baltimore,  Md.,  has  been  incorporated, 
with  $5,000,000  capital  stock.  This  company  is  said 
to  control  the  rights  for  the  Marconi  system  in 
Maryland,  the  "N'irginias  and  the  Carolinas. 

Mr.  Marconi  has  announced  that  he  has  success- 
fully installed  his  system  of  wireless  telegraphy 
in  a  steam  motor  car.  He  is  thereby  able  to  com- 
municate with  a  receiving  point  while  traveling. 
The  British  war-office  officials  plan  to  witness  a 
test    of    the    system. 


MISCELLANEOUS. 


Sealed  proposals  for  the  installation  of  an  electric- 
conduit  and  wiring  system  for  the  postoffice  at  New 
Brighton.  Pa.,  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Wash- 
ington. D.  C,  until  2  p.  m.,  June  17th.  Drawings 
and  specifications  may  be  obtained  by  addressing 
James  Knox  Taylor,   supervising   architect. 

It  has  been  proposed  to  erect  a  monument  over 
the  grave  of  James  Bowman  Lindsay  at  Dundee, 
Scotland.  Mr.  Lindsay  taught  electricity,  magnet- 
ism, etc..  in  Dundee  over  40  years  ago.  In  1S34  he 
made  the  prediction  that  "houses  and  towns  will  in 
a  short  time  be  lighted  by  electricity  instead  of 
gas,  and  machinery  will  be  worked  by  it  instead  of 
steam."  In  1854  he  transmitted  telegraphic  signals 
through  the  water  electrically,  and  in  1859  he  dem- 
onstrated the  success  of  his  method,  before  the 
British  Association,  by  sending  signals  across  the 
harbor  at  Aberdeen.  He  also  read  a  paper  entitled 
'"Telegraphing  Without  Wires."  He  died  in  Dun- 
dee in  1861. 


TRADE  NEWS. 


The  St.  Louis  Electrical  Supply  company  has 
moved  from  911  Market  street  to  a  new  address  at 
iiiS    Pine   street,   St.   Louis,    Mo. 

The  Statesboro  Manufacturing  company  of  States- 
boro.  Ga.,  is  in  the  market  for  machinery  for  elec- 
tric-lighting purposes.  D.  P.  Averett  may  be  ad- 
dressed. 

The  Allis-Chalmers  company  has  formally  pur- 
chased the  holdings  and  improvements  of  Frazer  & 
Chalmers  and  of  the  Gates  Iron  Works  of  Chicago, 
paying  $2,875,000  for  the  former  and  $410,000  for 
the  latter. 

Davis  S:  Davis,  patent  lawyers,  have  opened  an 
office  in  the  St.  Paul  building,  corner  of  Broadway 
and  Park  Row,  New  York  city.  Mr.  W.  R.  Davis 
will  be  in  charge  of  the  New  York  office  and  Mr. 
C.  D.  Davis  will  remain  in  charge  of  the  Washington 
office  of  the  firm. 

The  Wirt  Electric  company  of  Philadelphia,  man- 
ufacturer of  rheostats,  theater  dimmers,  speed  con- 
trollers, dynamo  brushes,  etc..  is  distributing  to  the 
trade  a  very  useful  folding  celluloid  rule.  There  are 
inch  and  centimeter  scales  and  on  the  back  of  the 
rule  are  given  a  Brown  &  Sharpe  wire  gauge  and 
other  information  useful  to  the  electrical  engineer. 

The  Jandus  miniature,  enclosed,  three-ampere  arc 
lamp  is  a  new  aspirant  for  honor  in  the  arc-lamp 
world.  It  has  the  following  features :  Length.  20 
inches;  weight,  10  pounds;  steadiness  of  burning 
equal  to  a  five-ampere  lamp ;  parts,  single  solenoid, 
rheostat  and  upper  carbon  sheath :  any  desired  fin- 
ish. The  design  is  along  the  linesofgrace  and  beauty. 
The  sale  of  the  lamp  is  reported  as  large  by  the 
Jandus  Electric  company  of  Cleveland.  Ohio,  the 
manufacturer.  The  Chicago  office  of  Ihe  company. 
15.^7  Moftadnock  building,  will  supply  all  desired 
information.  A  stock  of  miniature  arcs  is  carried 
at   Chicago. 

The  value  of  a  battery  of  Chloride  accumulators 
as  a  rcser\^e  power  in  case  of  emergency  was  forcibly 


illustrated  on  the  evening  of  May  nth  at  Philadel- 
phia during  the  severe  electrical  storm  which  visited 
that  city  at  that  time.  A  portion  of  the  generating 
machinery  at  the  Union  Traction  company's  Ogontz 
sub-station  was  disabled  by  lightning,  and  the  battery 
station  at  Erie  and  Germantown  avenues  carried  this 
section  of  the  load  for  almost  a  half  hour,  while 
connections  with  the  Beach  street  power  house  were 
being  made.  Without  the  battery  this  section  of 
the  road  would  have  been  forced  to  suspend  opera- 
tion   for    a    considerable    time. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield,  Mass.,  has  found  it  expedient,  in  order 
to  take  better  care  of  its  large  southern  trade,  to 
establish  another  sales  office  in  the  South,  this  one 
at  Winston  Salem,  N.  C,  with  F.  A.  Barr  as  dis- 
trict manager.  The  Stanley  company's  other  south- 
ern office  is  at  Rock  Hill,  S.  C,  in  charge  of  F.  C. 
Whitner.  The  Stanley  company  now  has,  besides 
the  two  mentioned  above,  branch  sales  offices  located 
at  follows:  71  Broadway,  New  York  city;  Equita- 
ble building.  Boston,  Mass. ;  26  South  Fifteenth 
street,  Philadelphia;  31-33  New  Montgomery  street, 
San  Francisco,  Cal. ;  Pioneer  building,  Seattle, 
Wash. ;  Madison,  Wis. 

The  Westinghouse  Electricitats-Aktien  Gesell- 
schaft  of  Germany  has  been  organized.  This  com- 
pany will  manufacture  and  install  the  same  class 
of  apparatus  as  that  manufactured  by  the  Westing- 
house  Electric  and  Manufacturing  company  at  Pitts- 
burg, Pa.  The  capital  of  the  company  is  placed  at 
1,000,000  marks.  The  founders  given  in  the  list  of 
incorporators  are :  The  Westinghouse  Electric  com- 
pany. Limited.  London ;  the  head  of  the  company, 
Lemuel  Bannister  of  London ;  the  head  of  the  Rus- 
sian company,  William  E.  Smith  of  St.  Petersburg ; 
Frederick  Hessenberg,  London :  Charles  Maynard 
Owen  of  London;  Engineer  Felix  Singer  of  Berlin, 
and  F.  Hessenberg  of  London,  are  named  as  the 
executive  committee. 


BUSINESS. 


The  Norfolk  Coal  and  Coke  company,  Maybeury, 
W.  Va.,  has  purchased  two  450-horsepower  engines 
from  the  Ball  Engine  company.  Erie,  Pa. 

The  Peru  Electric  Manufacturing  company  of 
Peru.  Ind.,  reports  success  for  its  new  baby  knife 
switch.  The  trade  in  general  apparently  approves 
this  new  switch  as  readily  as  has  the  National  Board 
of   Fire   Underwriters. 

W.  N.  Matthews  of  St.  Louis  says  that  he  was 
too  busy  attending  to  Stombaugh  guy-anchor  busi- 
ness to  attend  the  electric-light  convention.  The 
Western  Electrical  Supply  company  of  St.  Louis  is 
about  to  issue  a  very  attractive  bulletin  on  Stom- 
baugh guy  anchors. 

The  Buckeye  incandescent  lamp  is  said  to  be  in 
good  demand  among  consumers  desiring  a  high-aver- 
age service.  The  lamp  is  manufactured  by  the  Buck- 
ej^e  Electric  company,  Cleveland.  Ohio.  A  stock  of 
50,000  lamps  is  carried  by  the  Chicago  office  of  the 
company,    1537    Monadnock    building. 

The  Manhattan  Electric  Supply  company  of  New 
York  and  Chicago  is  receiving  an  exceedingly  heavy 
demand  for  the  specialties  manufactured  by  the 
company,  as  well  as  its  general-supply  line.  It  caljs 
attention  to  its  own  make  of  l>attery  fan  motor,  an 
article  that  can  be  used  where  there  is  no  day 
electric-light  circuit. 

The  American  Bridge  company  will  furnish  the 
steelwork  for  the  Rogers  Hotel,  to  be  erected  at 
the  corner  of  Seventh  avenue  and  Fifty-fifth  street, 
New  York  city.  The  company  will  also  furnish 
the  Atchison,  Topeka  and  Santa  Fe  Railroad  com- 
pany with  a  red-rock  cantilever  bridge  over  the 
Colorado  River,  and  two  deck  plate  girder  spans 
for   the   Nacozari    Railroad  company  of   Mexico. 

The  Central  Electric  company  of  Chicago  has  is- 
sued a  new  price-list  and  discount  sheet,  dated  May 
fst,  applying  to  its  general  catalogue.  These  lists 
have  been  distributed  to  all  its  customers  who  are 
in  possession  of  a  general  catalogue,  and  any 
who  did  not  receive  a  copy  should  let  the  Central 
company  know,  in  order  that  it  may  be  traced.     The 


company  is   desirous  of  keeping  its   customers  well 
posted  in  regard  to  the  latest  prices. 

The  steel-arch  bridge  at  Niagara  Falls,  which  is 
represented  by  the  steel  engraving  on  the  five-cent 
stamps  of  the  commemorative  Pan-American  series, 
was  built  by  the  Pencoyd  Iron  Works,  now  the  Pen- 
coyd  plant  of  the  American  Bridge  company.  It 
spans  the  Niagara  River  immediately  below  the 
Falls,  and  connects  Niagara  Falls.  N.  Y.,  with  Clif- 
ton, Canada.  The  bridge  is  46  fact  wide  and  840 
feet  long,  and  carries  two  electric  railways,  two 
driveways  and  two  sidewalks. 

The  Belknap  Motor  company  of  Portland,  Me., 
has,  with  the  persistency  for  which  it  is  well  known, 
and  by  continuously  improving,  experimenting  and 
redesigning,  brought  its  Belknap  or  W.  H.  C.  reg- 
ulator up  to  what  is  believed  to  be  the  highest  pos- 
sible point  of  efficiency.  The  company  is  receiving 
orders  from  all  parts  of  the  world,  it  says.  The  com- 
pany was  awarded  first  prize  at  the  Paris  Exposi- 
tion. Enamel  units  are  used  almost  entirely  in 
the  resistance  of  the  regulators,  and  they  are  built 
for  both  alternating-current  and  direct-current  gen- 
erators, from  2V2  kilowatts  to  1,000  kilowatts. 

Some  idea  of  the  magnitude  of  the  works  of  the 
B.  F.  Sturtevant  company  of  Boston  can  be  gathered 
from  the  fact  that  the  engine  and  electrical  depart- 
ments, covering  over  an  acre  of  floor  space,  which 
were  recently  damaged  by  fire,  represented  only  about 
one-quarter  of  the  total  floor  area  of  the  plant.  It 
was  therefore  possible  by  a  process  of  compression 
in  the  blower  and  heater  departments  to  provide 
within  these  walls  sufficient  space  to  re-establish  the 
damaged  departments.  This  has  now  been  done,  the 
offices  are  again  occupying  their  old  quarters,  and 
work  is  progressing  much  as  before  the  fire. 

The  International  Specialty  company  claims  un- 
cqualed  facilities  for  the  turning  out  of  high-grade 
special  work  in  wood  and  metal,  both  for  electrical 
and  mechanical  purposes.  The  company  does  not 
manufacture  any  standard  line  of  specialties,  and  it 
is  the  intent  and  purpose  of  its  organization  to  have 
it  better  prepared  and  equipped  to  fill  any  order 
for  a  special  kind  of  goods  than  any  other  concern 
in  the  country.  The  factory  of  the  company  now 
employs  over  200  people,  who  are  engaged  in  the 
filling  of  orders  for  various  kinds  of  special  metal 
and  wood  work.  The  business  ranges  from  the 
manufacture  of  cabinet  work,  telephone  work,  tables 
and  furniture,  to  the  making  of  all  kinds  of  tele- 
phone parts,  coils,  stampings,  formings,  plating, 
screw-machine  work,  etc.  The  company  claims  to 
have  the  largest  and  best  equipment,  devoted  solely 
to  this  kind  of  business,  in  the  United  States,  and 
it  is  its  intent  and  purpose  to  offer  its  facilities  to 
anyone  desiring  them  at  the  lowest  possible  rates 
and  with  the  quickest  possible  delivery.  Correspond- 
ence may  be  addressed  to  its  Chicago  sales  office 
at  1005  Monadnock  block,  to  G.  Hallett  John- 
son, manager,  Chicago,  or  to  the  factory  at  Adrian, 
Mich. 

The  American  Electric  Fuse  company  of  New 
York,  Chicago  and  San  Francisco  calls  attention 
to  the  fact  that  its  factory  has  been  removed  to 
Adrian,  Mich.,  where  larger  and  better  facilities  for 
turning  out  work  are  afforded.  The  company  is 
now  employing  over  100  people,  and  a  demand  for 
its  goods  has  been  so  unprecedented  that  it  has 
been  for  seme  time  considerably  behind  on  its  or- 
ders. The  great  difficulty  of  securing  porcelain  in 
the  large  quantities  required  by  the  company  has 
compelled  it  to  lose  several  orders  by  reason  of  its 
inability  to  fill  them.  The  company  has,  however, 
just  made  new  arrangements,  doubling  its  former 
capacity  for  supplying  porcelain,  and  it  has  now 
on  hand  a  large  stock  of  its  standard  sizes.  It  is 
expected  there  will  be  no  further  delay  in  filling 
orders  on  this  score.  The  company  has  recently 
closed  contracts  with  several  of  the  largest  telephone 
companies  of  the  United  States  for  the  furnishing 
of  its  standard  lines  of  protectors,  connectors,  fuses, 
etc.  The  company  is  also  doing  a  very  large  job- 
bing trade  as  wholesalers,  and  jobbers  have  found 
it  an  advantage  to  them  to  carry  a  complete  stock 
of  the  American  company's  goods  always  on  hand 
to   supply  the  constant    demand   for  them. 
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673.500.  Electric  Battery.  David  H.  Darling,  Jr., 
New  York.  N.  Y.,  assignor  to  the  United  States 
Batter>-  company.  New  York,  N.  Y.  Application 
filed   October    11.    1899. 

A  containing  jar  or  vessel  has  an  enlarged  npper  end 
which  is  provided  internally  wiih  a  grooved  shoulder. 
Means  are  provided  at  ihe  boitom  of  the  vessel  for  holding 
or  securiog  the  lower  end  of  one  of  the  electrodes.  These 
features  are  combined  with  a  sealing  cover  ihat  sustains 
the  upppr  end  of  the  electrode  and  rests,  when  in  pofition, 
npon  the  shoulder.  A  second  electrode  is  sustained 
against  ihe  inner  surface  of  the  jar  or  vessel.  One  or  more 
vent  tubes  esierd  through  the  cover,  and  an  adhesive  me- 
dium is  located  in  the  groove  between  the  cover  and  the 
shoulder  and  is  adapted  to  seal  the  upper  end  of  the  jar  or 
vessel  and  secure  all  of  the  parts  in  permanent  position. 

^73-903.  Electric  Cable.  John  D.  Gould.  Brooklyn. 
N.  Y.    Application  filed  April   6,   iSqS. 

This  device  involves  a  working-current  conductor  and  a 
thermostatic  conductor.  The  thermostatic  conductor  con- 
sists of  a  fusible  core  and  a  wire  coiled  around  the  core 
but  insulated  from  it  and  also  insulated  from  the  working- 
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current  conductor.  •  A  single-thickness  covering  is  pro- 
vided for  the  cable.  The  thermostatic  conductor  engages 
the  inner  surface  of  the  covering. 

^73-9^0.  Controller  for  Motors.  Christian  W.  Kragh, 
Madison.  Wis.,  assignor  to  the  Northern  Elec- 
trical Manufacturing  company,  Madison,  Wis. 
Application  filed  April   14.   igoo. 

A  series  of  conductors  is  coiled  about  a  supporting  part 
in  planes  substantially  at  right  angles  to  it  and  are 
secured  at  one  end  to  the  supporting  part.  There 
is  a  commutator  part  which  carries  a  brush.  An  electrical 
connection  is  made  from  each  of  the  coils  to  its  associated 
commutator  strip.  Another  electrical  connection  is  made 
from  each  of  the  coils  to  the  next  coil. 

f 73,911.  Polyphase  Alternating-current  Motor.    Ben- 
jamin   G.    Lamme,    Pittsburg,    Pa.,    assignor    to 
the    Westinghouse    Electric   and    Manufacturing 
company  of  Pennsylvania.  Application  filed  Jan 
uary  30,    1899. 

This  m''tor  which  l.as  a  completely  laminated  field  mae- 
net   and  means  for  commuting   the  currents  supplied  to  its 


armature,  is  combined  with  means  for  supplying  in- 
dependent alternating  currents  to  the  commutator  and  to 
the  field-magnet  winding.     Means  for  varying   each  of  the 
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applied  electromotive  forces  are  provided  and  there  is  a 
variable  inductive  resistance  in  the  armature  circuit  and 
a  variable  non-inducttve  resistance  in  the  field-magnet 
circuit.     (See  cut.) 
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673.912.  System  of  Electrical  Distribution.  Benja- 
min G.  Lamme.  Pittsburg.  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.     Application  filed  July  14. 

1000. 

A  roiary  converter  is  electrically  connected  between  two 
circnits,  a  direct-current  and  an  alternatioE-current  circuit, 
each  of  which  supplies  its  own  translatinE  devices  with 
energy.  An  exciter,  which  is  provided  for  the  converter, 
has  means  for  being  driven  in  synchronism  with  the  con- 
verter.   (See  cut.) 

'^73.9'3-  System  of  Electrical  Distribution.  Benja- 
min G.  Lamme.  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pennsylvania.  Application  filed  July  14, 
1900. 

A  system  is  described  in  which  alternating-current 
energy  is  converted  into  direct-current  energy  for  supply- 
ing translating  devices.  A  rotary  converter  which  has 
a  shunt  Geld-magnet  winding  is  combined  with  a  circuit- 
breaker  for  the  circuit  supplied  by  the  converter.  This 
circuit-breaker  has  a  locking  coil  in  series  with  the  shunt 
winding  of  the  converter. 

^3.935-  Electric-lighting  System.  Alexander  J. 
Wurts.  Pittsburg,  Pa.,  assignor  to  George  West- 
inghouse. Pittsburg.  Pa.  Application  filed  April 
21,   1S99. 

A  glower  composed  ot  rare  earths  or  a  mixture  of  earths 
is  the  incandescing  body.  An  electric  heater  is  included 
in  the  low-poleotial  secondary  of  a  convener,  and  an  elec- 
tromagnetic device  is  in  circuit  with  the  glower.  This 
eleciromagn^lic  device  is  operatively  connected  with  a 
circuit-breaking  switch  in  the  heater  circuit.     (See  cut.) 

^73.936.  Magazine  Glower  Lamp.  Alexander  J. 
Wurts.  Pittsburg,  Pa.,  assignor  to  George  West- 
inghouse, Pittsburg,  Pa.  Application  filed  April 
25,    1900. 

This  device  comprises  a  number  of  glowers  or  sets  of 
glowers  and  a  heater  in  separate  branch  circuits.  Means 
operated  by  the  current  traversing  one  glower  or  set  of 
glowers  are  provided  to  cut  out  the  heater  and  the  other 
glowers  or  sets  of  glowers. 

fj"3^95i-  Electric  Arc  Lamp.  John  Herricht,  Cleve- 
land, Ohio,  assignor  of  one-half  to  Gustav  Wal- 
ther.  Cleveland,  Ohio.  Application  filed  Decem- 
ber 26,  1900. 

A  solenoid,  comprising  a  non-magnelic  lube,  has  a  mag- 
net secured  to  one  end  to  form  a  continuation  of  the  lube 
and  both  form  a  spool  body  A  magnetic  spool  head  is 
secured  to  the  magnet  and  a  non-mignetic  spool  head  is 
secured  to  the  lube,  and  a  suitable  winding  is  provided  for 
the  same. 

'^73'952-  Asymmetrical  Electrical  Conductor.  Leo 
W.  Hildburgh,  New  York,  N.  Y.  Application 
filed  November  22,  1897. 

Two  electrolytes  are  combined  with  two  electiodes, 
thereby  producing  only  a  negligible  current  and  permitting 
the  flow  of  current  more  freely  in  one  direction  than  in 
the  opposite  direction, 

^73.953-  Asymmetrical  Electrical  Conductor.  Leo 
W.  Hildburgh,  New  York,  N.  Y.  Application 
filed  April   24,    1899. 

This  device  consists  of  a  soluble  electrode  and  an  inert 
electrode  in  an  electrolyte  which  produces  no  more  than  a 
negligible  current.  In  this  the  substances  carried  to 
either  or  both  electrodes  by  a  current  flowing  through  it  in 
one  direction  are  immediately  removed.  The  substances 
carried  to  either  or  both  electrodes  by  a  current  flowing 
through  it  in  the  opposite  direction  are  allowed  to  lemain. 


and  pivotally  supported  by  a  piece  which  is  adapted  to 
have  a  reciprocating  movement  in  relation  to  the  contact 
end  of  the  insulated  conductor,  is  combined  with  a  source 
of  an  electric  current.  A  return  wire  is  connected  with  the 
source  of  the  eiectric  current.  There  is  a  suitable  re- 
ceiver of  the  current.  A  current-supply  wire  connects  the 
insulated  conductor  with  the  source  of  electric  current, 
whereby  a  single  spark  is  produced. 
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Circuit-breaker.     William     G. 
N.    Y.     Application   filed  Feb- 


674.029.  Igniter     or 
'           Stolz,    Brooklyn, 

ruary  5,  1901. 

The  component  parts  of  this  device  are  a  contact  point 
or  points,  a  circuit-closer,  and  a  rotatable  wheel  or  disk 
which  has  two  corrugated  or  serrated  surfaces  extending 
respectively  on  a  plane  above  and  below  the  plane  of  the 
periphery  of  the  wheel  or  disk.  Means  are  provided  upon 
the  circuit-closer  to  operate  in  connection  with  the  corru- 
gated or  serrated  bearing  surfaces. 

674.030.  Electric  Igniter  for  Explosive  Engines. 
William  G.  Stolz,  Brooklyn,  N.  Y.  Application 
filed    February    5,    1901. 

Th're  is  a  suitable  insulating  disk  and  an  insulating 
wheel.  A  conductive  ring  with  a  cam  is  connected  to  the 
wheel,  and  there  are  suitable  brushes  operating  in  connec- 
tion therewith.  A  pin  or  coDtact  device  is  in  circuit  with 
the  igniter  and  brushes  and  is  located  in  the  palh  of  one  of 
the  brushes  so  as  to  form  the  circuit  should  either  or  both 
of  the  brushes  fail  to  act. 

674,067.  Electric  Arc  Lamp.  William  H.  Northall, 
Ehvood,  Ind.,  assignor  to  the  Lea  Manufactur- 
ing company,  Ehvood,  Ind.  Application  filed 
January    18,   igoo. 

This  lamp  consists  of  a  current  contact,  a  carbon  guide 
and  a  cut-out,  which  is  composed  of  a  flat  circular  part,  a 
cylindrical  solid  piece  and  a  cylindrical  tube  fitting  and 
surrounding  the  solid  piece  and  extending  beyond  it. 
There  is  one  or  more  slots  in  the  tube  extending  beyond 
the  end  of  the  solid  piece,  and  one  or  more  spring  fingers 
are  supported  from  the  end  carrying  the  circular  piece  and 
adapted  so  as  to  be  free  to  spring  laterally  outward. 

674,076.  Electric  Switch.  Cummings  C.  Chesney 
and  Herbert  W.  Smith,  Pittsfield,  Mass.,  assign- 
ors to  the  Stanley  Electric  Manufacturing  com- 
pany, Pittsfield,  Mass.  Application  filed  July  23, 
1900. 

Two  relatively  movable  terminals  are  located  in  a  line 
considerably  out  of  the  vertical.  A  fuse  connects  the  ter- 
minals and  holds  ihem  relatively  stationary,  A  receptacle 
of  non-conducting  material  surrounds  and  confines  the 
fuse  and  is  held  in  position  thereby.  Means  are  provided 
for  releasing  one  end  of  the  fuse  and  retracting  one  of  the 
terminals,  thereby  permitting  the  receptacle  to  fall  and  lat- 
erally displace  any  arc  formed. 


673,980.  Electromagnet  Motor.  Louis  PI.  Engel- 
hardt,  Everett,  Mass.,  assignor  of  one-half  to 
Harry  M.  McNelly,  Everett,  Mass.,  and  Mark 
Gallcrt.  Waterville,  Me.  Application  filed  June 
22.  1900. 

In  this  motor  there  is  a  group  of  fixed  magn<  ts,  the  alter- 
nate groups  being  of  opposite  polarity.  An  armature  is 
made  up  of  two  groups  of  magnets  separated  from  and  out 
of  contact  with  the  fixed  magoels  and  arranged  to  traverse 
the  fields  ot  the  latter.  The  alternate  magnets  of  each 
group  in  the  armature  are  of  opposite  polarity  lo  the  other 
magne:s  of  the  group,  and  also  witli  the  magnets  of  the  two 
groups  alternating.  A  commutator  controlled  by  the  arma- 
ture is  provided  for  reversing  the  dir^ciion  of  the  current 
through  the  magnets  of  one  group  of  armature  magnets  in- 
dependently of  the  other  group  as  the  former  pass  the  fixed 
magnets  and  while  the  magnets  of  the  other  group  are  be- 
tween the  fixed  magnets. 

673.985.  Illuminating  Device  for  Gun  Sights.  Edwin 
H.  Hollister,  Westpoinl,  Neb.  Application  filed 
August  3,  1900. 

This  device  consists  of  a  detachable  member  which  has 
3  hinged  portion.  Electric  lamps  are  adjustably  carried 
thereby,  one  near  each  end.  Means  whereby  the  lamps  may 
be  adjusted  with  relation  to  the  sights  are  provided. 

674.018.  Electrical  Contact  Device.  Miner  Robin- 
son, Newton,  Mass.  Application  filed  January 
3h  igoi. 

Two  broad  resilient  conducting  metal  plaies  have  an  in- 
sulating member  between  them.  Two  metal  strips  are  in- 
terposed between  the  conducting  plates  and  insulating 
member  and  have  projecting  ears  provided  with  holes, 
Binding  screws  engage  with  the  ears  and  with  the  insulat- 
ing material. 

674,027.  Sparker  for  Gas  Engines.  John  G.  Snyder, 
Green  Island,  N.  Y.  Application  filed  March  9, 
1901. 

A.  fixed  piece,  provided  with  an  insulattd  conductor  and 
a  sparking   lever  having  one   arm  heavier  than  the  other 
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674,106.  Battery  Cell.  Edward  Tiquet,  Romford, 
England.     Application  filed  January  9,    1901. 

This  device  comprises  a  main  body  cf  wood  or  the  like 
and  an  enclosing  envelope  having  portions  wrapped 
around  the  lateral  walls  of  the  miin  body  and  united 
thereto  by  an  elastic,  waterproof  and  insulating  medium. 
There  is  also  a  bottom  piece  of  greater  size  than  the  bot- 
tom of  the  main  body,  united  thereto  by  the  insulating 
medium,  and  having  its  edges  folded  upon  and  unUed  to 
the  lateral  portions  of  the  envelope  by  ihe  insulating 
medium.  The  interior  of  the  main  body  and  the  exterior 
of  the  envelope  is  coated  with  the  insulating  medium. 

674.108.  Electric-railway  System.  Benjamin  W. 
Tucker,  Newark,  N.  J.  Application  filed  Jan- 
uary  30,    igoi. 

A  continuous  feed  wire  in  an  electric  rail  has  at  suitable 
intervals  along  its  length  expansible  portions  forming 
parts  of  the  continuous  conductor  and  which  are  adapted 
to  take  up  longitudinal  expansion  and  contraction  in  the 
conductor.  A  lighter  conductor  is  provided  on  the  feed 
wire  and  also  has  at  intervals  along  its  length  llie  ex- 
pansible portions  which  form  paj-ts  to  take  up  longitudinal 
expansion  and  contraction. 

674.109.  Electric-railway  System.  Benjamin  W. 
Tucker,  Newark,  N.  J.  Application  filed  Feb- 
ruary  9,    1901. 

A  lorgi  udinal  body  tf  ncn-conducting  and  ncn-magnet- 
izable  material  has  an  open-top  troove.  The  line  con- 
ductor is  placed  in  the  groove.  These  are  combined  with 
the  sectional  exposed  conductor  on  the  body  and  which 
depend  at  ihc  sides  thereof.  Longitudinal  side-securing 
means  engage  the  body  and  the  depending  portions  of  the 
conductor. 

674.110.  Electric-railway  System.  Benjamin  W. 
Tucker,  Newark,  N.  J.  Application  filed  Feb- 
ruary   7,    igoi. 

Parallel  rail  bodies  each  has  a  longitudinal  groove  or 
conduit  in  its  upper  portion.  The  supply  and  return  con- 
ductors are  placed  in  the  grooves  or  conduits.  Combined 
with  these  are  the  normally  dead  exposed  sectional  con- 
ductors for  the  bodies.  The  bodies  have  downwardly 
diverging  side  surfaces,  and  the  sectional  conductors  have 
downwardly  diverging  longitudinal  edge  flanges  to  en- 
compass the  upper  portions  of  the  bodies. 

674,124.  Electric  Heater.  Conway  Robinson,  Balti- 
more, Md.     Application  filed  April   17,   1899. 

An  ordinary  electrode  has  an  automatically  operating 
feed  met  banism.  A  good  heat-c  nductive  tUctrcde  has 
an  extension  for  receiving  the  article  to  be  heated.'  Means 


are  provided  for  supporting  the  article  to  be  heated  with- 
in a  surrounding  shell.  There  is  heat-insulating  material 
within  the  shell  and  surrounding  and  insulating  the  heat- 
conductive  electrode. 

674.130.  Electric  Arc  Lamp.  Tapley  W.  Young, 
Washington,  D.  C,  assignor  of  one-half  to  Annie 
Campbell,  Washington,  D.  C.  Application  filed 
August    4,    1900. 

This  lamp  combines  spring  hangers,  inclined  sleeves 
for  guiding  the  carbons  convergently,  the  sleeves  are 
supported  by  the  hangers.  Clutch  mechanisms  are  borne 
by  the  sleeves  and  are  adapted  to  grasp  the  carbons  or  to 
release  them.  Electrically  actuated  devices  are  con- 
structed and  arranged  to  first  operate  the  clutch  mechan- 
isms and  then  to  separate  the  sleeves  by  bending  the 
spring  hangers  outwardly  when  current  is  applied  and  to 
reverse  those  movements  when  the  current  diminishes  or 
Ceases.     (See  cut.) 


674,283.     Electric-lamp     Socket.    John     D. 
Philadelphia,  Pa.  Application  filed  May  ; 
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674.207.  Electric  Switch.  Joseph  C.  de  Janisch, 
Paris,  France.     Application  filed  April  27,  1900. 

A  sliding  switch  member  has  a  ccntact  adapted  to  be 
engaged  thereby.  A  rocking  switch  member  is  fulcrumed 
on  the  sliding  member.  Contacts  are  adapted  to  be  en- 
gaged by  the  rocking  member,  and  means  are  provided 
for  operating  the  switch  members. 

674,280.  Electric  Clock-winding  Mechanism.  Victor 
Odquist,  Chicago,  III.,  assignor  to  Albert  Tuerk, 
Chicago,   111.     Application  filed  June  25,   1900. 

In  this  invention  the  main  shaft,  ratchet  disk  and  motive 
spring  forming  the  intermediate  operative  connection 
between  the  same  are  combined  with  a  series  of  lateral 
studs  on  the  side  of  the  ratchet  disk.  An  oscillating  arm 
carries  a  dog  or  pawl  adapted  to  engage  the  studs.  The 
arm  extends  to  the  side  of  the  ratchet  disk  farthest  from 
the  pivot  axis  of  the  arm.  The  pawl  has  a  widened  face 
formation.  An  inteimediate  shaft  carries  Ihe  arm.  An 
oscillating  armature  is  carried  by  the  shaft,  and  there  is 
an  electromagnet  for  operating  the  armature. 

Pierce, 
I,  1900. 

This  device  consists  of  a  shouldered  insulating  block, 
a  lamp  socket  and  binding  post,  which  is  secured  thereto 
by  a  headed  pin  terminating  in  a  threaded  coil.  An  insu- 
lating washer  is  placed  between  the  binding  post  and  the 
head  of  the  pin,  Setscrews,  one  carried  by  the  binding 
post  and  the  other  by  the  threaded  coil,  serve  to  secure 
the  conducting  wires  to  the  insulating  block.  An  enclos- 
ing casing  comprises  a  shouldered  base  block,  and  a  tub 
ular  casing  projects  therefrom.  An  insulating  sleeve  is 
interposed  between  the  casing  and  the  socket,  and  a  ring 
bears  on  the  shoulder  of  the  base  block  and  has  project- 
ing arms  outside  of  the  tubular  casing.  These  arms  carry 
screws  passing  through  the  casing  and  these  engage  with 
the  insulating  block. 

674,336.  Coin-controlled  Electromedical  Battery. 
Jacob  G.  Hartman,  Baltimore,  Md.  A^jplication 
filed  January  24,  1900.  Renewed  October  17, 
1900. 

A  suitable  case  has  conducting  external  handles,  one  of 
which  is  rotatable  but  normally  locked.  This  is  com- 
bined with  a  battery  within  the  case  which  is  arranged  to 
make  circuit  through  the  handles.  Means  are  provided 
whereby  rotation  of  one  handle  may  make  and  break  the 
circuit.  An  induction  coil  has  iis  primary  helix  in  the 
battery  circuit  and  its  secondary  terniinils  connected  with 
the  handles,  respectively  Means  are  provided  whereby  a 
coin  unlocks  the  rotiry  handle,  and  devices  are  arranged 
to  break  the  secondary  circuit  automatically  at  a  fixed 
interval  after  the  closing  of  the  battery  circuit. 

674.338.  Electric  Arc  Lamp.  John  Herricht,  Cleve- 
land,  Ohio.     Application  filed   August   27,    1900. 

A  solenoid  comprises  a  non-magnetic  tody  and  lower 
head.  A  conical  upper  head  of  magnetic  material  is  ad- 
justably mounted  on  the  body,  and  a  tubular  core  is 
adjustably  mounted  in  the  upper  end  of  the  body.  A 
carbon  guide  tube  of  magnetic  material  is  adjustable  in 
the  core.  The  lower  end  of  the  guide  tube  proje';ts  below 
the  core. 

Designs. 

34.502.  Case  for  Electrical  Measuring  Instruments. 
Frank  W.  Roller,  New  York,  N.  Y.  Application 
filed  March  30,  1901.  Term  of  patent,  seven 
years. 

34.503.  Insulating  Block  for  Electric  Lamps.  Irving 
E.  Brown,  Providence.  R.  I.,  assignor  to  Prov- 
idence Gas  Burner  company,  Providence,  R.  I. 
Application  filed  April  5,  1901.  Term  of  patent, 
14  years. 
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Electrical    Features    of    the    Chicago 
National  Bank. 

With  tlic  completion  of  tlie  Chicago  National 
Bank  building  there  has  been  finished  an  interesting 
and  thoroughly  well-executed  job  of  electrical  con- 
struction and  equipment.  The  building  itself  is  a 
very  liandsomc  one,  and  it  is  beautifully  appointed. 
It  is  located  at  14S  to  154  Monroe  street,  Chicago. 
Entering  the  building  through  massive  oxidized- 
bronze  doors,  one  finds  himself  in  a  hall  constructed 
entirely  of  white  Italian  marble  in  Pompeiian-Ionic 
style.  White-marble  stairways  lead  to  the  floors 
above  and  to  the  safety-deposit  vaults  in  the  base- 
ment. Illumination  for  the  vestibule  is  supplied  by 
two  two-light  fixtures,  mounted  with  half-globes, 
while  the  hall  is  lighted  by  three  bronze  elec- 
troliers, each  supporting  six  i6-candlepower 
lamps. 

Passing     through     heavy,     highly     polished 
bronze  gates  of  special  design,  one  enters  the 
main  banking  room,  a  view  of  which  is  given 
in    Fig.    I.     This   room  extends  practically   to 
the  rear  of  the  building.     It  is  a  magnificent 
room,    with    marble    walls    running    almost    to 
the  full  height  of  the  building.     The  working 
rooms  of  the  officers  and  clerks  extend  along 
two  sides  and  across  the  rear,  leaving  a  very 
commodins    space   in    the    center   for    the    use 
of  the  patrons  of  the  bank.     The   counter  in 
front  of  the  cages  is  of  Georgia  green  marble, 
while   the    furniture   is   of  mahogany.     Italian 
Pavanozzo  marble  is  used  for  the  wall  panels, 
which    are   24    feet    in    height.     No   windows 
are    provided    in    this    room 
rear,  the  light  of  day  com- 
ing   through    a    beautifully 
designed    stained-glass    ceil- 
ing, wliich  in  turn  is  lighted 
from   skylights   in   the  roof, 
directly   above. 

The  general  electric  il- 
hunination  of  the  main 
banking  room  is  supplied 
by  means  of  eight  large 
electroliers,  suspended  from 
the  main  roof  trusses,  each' 
provided  with  20  i6-candle- 
power  lamps.  Ten  of  the 
lamps  in  each  electrolier 
are  enclosed  in  a  large 
pendant  globe,  while  the 
other  10  are  mounted  on 
the  circular  edge  of  the 
fixture.  Seven  of  these 
beautiful  clusters  are  shown 
in  Fig.  I,  which  is  a  view 
of  the  room  looking  to- 
ward    the     main     entrance. 

The  electroliers  are  of 
specially  designed  heavy 
bronzework.  Their  hand- 
some and  artistic  appear- 
ance may  be  judged 
from  the  detailed  view, 
shown  in  Fig.  2.  The 
raising      and      lowering      of 


it  possible  to  move  the  desks  for  cleaning  purposes. 

Above  the  wall  panels  of  the  main  banking  room 
are  oil  paintings,  16  in  number,  which  are  handsome 
works  of  art,  depicting  the  history  of  Chicago  from 
the  early  days  of  Fort  Dearborn  down  to  the  begin- 
ning of  the  twentieth  century.  Each  picture  is  illumi- 
nated by  24  i6-candlepower  lamps,  placed  immedi- 
ately below  it  in  a  troughlike  construction,  being 
screened  from  public  view  by  plaster  cornice-work. 
Each  lamp  has  an  independent  reflector. 

To  the  left  of  the  entrance  to  the  bank  is  located 
the  smaller  banking  room  of  the  Home  Savings 
Bank.  General  illumination  in  this  room  is  pro- 
vided by  four  chandeliers,  each  of  eight  i6-candle- 
power    lamps,    and    five    32-candlepower    lamps    on 
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Fi«.  I.     View  of  Main  BankiDg  Room,  Showing  Electroliers. 
Glimpse  of  President's  Outer  Office,  Showing  Two 
Styles  of  Fixtures  and  Cabinet  Board.  Fig.  2.    Bronze  Electroliers  for  20  Lights, 
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these  fixtures  are 
accomplished  by  means  of  winches  and  steel  ca- 
bles from  walks  built  between  the  ceiling  of  the 
hanking  room  and  the  skylights.  The  electroliers 
are  also  provided  with  positive  fastenings,  so  that 
when  lifted  into  position  they  are  prevented  from 
turning,  and  the  cables  are  relieved  of  all  weight. 
Each  electrolier  is  divided  into  two  circuits  of  10 
lights  each,  and  is  connected  so  that  the  lower  half 
may  be  lighted  while  the  upper  lamps  remain  dark,  or 
vice  versa.  The  upper  and  lower  halves  of  the  two 
chandeliers  on  each  roof  truss  are  controlled  by 
separate  switches. 

Additional  general  illumination  in  the  main  bank- 
ing room  is  furnished  by  29  32-candlepower  lamps, 
placed  on  standards  on  top  of  the  main  bankmg 
counters,  and  by  eight  four-lamp  fixtures,  mounted 
on  the  check  desks  in  the  center  of  the  main  lobby. 
One  of  the  32-candlepow^er  standards  is  seen  at  the 
right  in  Fig.  3.  This  picture,  wdiich  was  taken  in 
one  corner  of  the  president's  outer  office,  also  il- 
lustrates a  type  of  single-lamp  wall  fixture  and  a 
cabinet  board.  For  special  illumination  of  the  cages, 
bookkeepers'  desks,  etc.,  single-lamp  fixtures  are  pro- 
vided. The  lights  on  the  bookkeepers'  desks  are 
connected  to  the  system  by  detachable  plugs,  making 


standards  above  the  cages.  Various  styles  of 
chandeliers  and  fixtures,  all  of  them  handsome,  are 
used  in  the  president's  office,  directors'  room  and 
in  the  offices,  dining  rooms,  kitchen  and  lavatories 
'.on  the  upper  floors,  as  well  as  the  rooms  in  the 
basement. 

The  illumination  of  all  the  vaults  throughout  the 
building,  except  the  money  vaults  in  the  main 
banking  room  and  the  safety-deposit  vaults  in  the 
basement,  is  by  electroliers.  The  conduit  is  carried 
through  the  walls,  the  circuits  being  provided  with 
switches  at  the  entrances.  The  money  and  safety - 
deposit  vaults  have  special  plug  connections  on  the 
faces  of  the  vaults,  while  cabinets  controlling  the 
circuits  are  placed  inside  the  steel  linings.  These 
cabinets  are  connected  to  the  plug  receptacles  by 
means  of  flexible  cables,  which  are  detached  and 
placed  inside  the  vaults  when  the  latter  are  closed. 

All  of  the  electric-lighting  fixtures  were  specially 
designed  by  the  architects  of  the  building.  They  are 
constructed  of  solid  statuary  bronze  where  castings 
are  used,  and  are  all  of  hand-chased  and  tooled 
work,  thus  presenting  a  very  elaborate  and  highly 
ornamental  appearance. 

y\ll  the  current  used  for  light  and  power  is  ob- 
tained from  the  Chicago  Edison  company,  no  gen- 


erating plant  being  provided  in  the  building.  The  cir- 
cuits enter  from  the  alley  in  the  rear.comingfrom  the 
Edison  company's  Adains  street  station,  directly  op- 
posite. They  are  carried  to  a  marble  service  board, 
upon  which  are  mounted  one  400-ampere,  three-pole 
switch  for  lighting,  and  one  300-ampere,  two-pole 
switch  for  power,  both  switches  being  provided 
with  fuse  blocks.  All  lighting  is  carried  on  the 
Edison  three-wire  system,  with  no  volts  between 
the  neutral  and  the  outside  wires.  The  power  is 
cared  for  by  220-volt,  two-wire  circuits.  From  the 
service  board  cables  are  run  to  the  main  switchboard 
in  the  power  room  in  iron-armored  conduit  under 
the  basement  floor.  These  cables  consist  of  350,000- 
circular-niil  wires  for  the  lights  and  2SO,ooo-circular- 
mil  wires  for  power. 

Mounted  on  the  main  switchboard,  which  is  shown 
in  the  view  of  the  power  room  in  the  basement 
(Fig.  4),  are  four  three-pole  distributing  switches 
for  light  in  100  and  200-ampere  sizes,  and  four  two- 
pole  distributing  switches  for  power,  ranging  in  size  • 
from  75  to  150  amperes.  Two  recording  voltmeters 
are  connected  on  the  main  lighting  circuit  and  one 
on  the  power  circuit.  The  switchboard  is  con- 
structed of  English-veined  white  Italian  marble 
on  angle-iron  framework.  All  connections  to  and 
from  the  switchboard  are  made  so  as  to  lead  from 
near  the  top  of  the  boarii  into  the  wall  directly 
in  the  rear.  These  cables,  where  they  are  exposetj, 
nc  to  be  covered  with  a  wooden  casing. 

From  the  switchboard  the 
circuits  radiate  throughout 
the  building  to  seven  cut- 
out boxes,  which  are  con- 
structed of  plate  steel  and 
fitted  with  white  Italian 
marble  linings.  On  the 
panels  are  placed  polished 
metal  clips  for  receiving  the 
fuses.  All  connections  are 
made  from'  the  rear  of  the 
panels.  Circuits  radiate  from 
the  cut-out  boxes  to  cabinet 
boards  or  to  switches  in 
case  of  house  circuits. 

The  cabinet  boards  are  of 
the  same  general  construc- 
tion as  the  cut-out  boxes, 
but  in  addition  are  supplied 
with  the  necessary  knife  or 
snap  switches  for  the  light- 
ing circuits.  The  snap 
switches  in  all  cases  are  of 
the  Hart  type,  with  copper- 
plated  covers,  indicating 
whether  the  current  is  "on" 
or  "off."  Three-pole  knife 
switches  are  placed  on  the 
boards  controlling  the  main 
electroliers  and  picture 
lights.  The  cabinet  board 
shown  in  Fig.  3  controls 
half  of  the  picture  lights 
and  the  large  electroliers  in 
the  main  banking  room. 
.-Ml  lights  in  the  main  banking  room,  corridors. 
Home  Savings  Bank,  Equitable  Trust  company's 
quarters  and  the  retiring  rooms  in  the  basement 
are  controlled  from  cabinets.  Except  in  the  public 
hallways,  where  lock  switches  are  used,  all  house 
circuits  are  provided  with  Hart  push  switches.  En- 
closed fuses  of  the  Noark  type  are  used  through- 
out. 

Iron-armored  conduit  is  used  exclusively  in  the 
electrical  construction.  Where  the  circuits  enter  or 
leave  the  cabinet  boards  or  cut-out  boxes  the  con- 
duits are  fastened  to  the  steel  bo.xes  with  lock-nuts, 
making  continuous  metal  raceways  from  the  switch- 
board to  the  lamp  outlets.  The  faces  of  all  cut-out 
boxes  and  cabinet  boards  consist  of  solid  statuary 
bronze  mats  about  four  inches  wide  supporting  doors 
of  the  same  material.  The  design  of  these  boxes 
is  neat  and  artistic  and  carries  out  the  general 
scheme  used  throughout  the  rest  of  the  fixtures. 

Electric  power  is  used  in  connection  with  the  heat- 
ing, ventilating  and  sewerage  systems.  Two  30- 
horsepower  motors  are  installed,  each  belted  to  a 
large  steel-plate  ventilating  fan,  one  for  exhausting 
foul  air,  the  other  for  circulating  fresh  and  hot  air 
through  the  building.  The  motor  driving  the  cir- 
culating fan  is  shown  at  the  left  in  Fig.  4.     The  sys- 
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lem  of  ventilation  is  complclo  in  every  dclail.  The 
air  which  is  drawn  from  above  the  roof  is  thor- 
oughly washed  by  an  elaborate  spraying  system. 

There  are  two  two-horsepower  motors  belted  to 
air  compressors  for  use  in  connection  with  the 
Shone  ejector  for  raising  sewage  to  the  street  level. 
These  motors  are  automatically  controlled  from  a 
white-marble  switchboard,  upon  which  are  mounted 
pressure  gauges,  starting  rheostats,  a  controlling 
switch,  etc.  The  system  is  adjusted  to  maintain  an 
air  pressure  of  from  20  to  25  pounds. 

In  the  foreground  of  Fig.  4  are  shown  two  Iwo- 
horsepower  motors,  which  are  belted  to  pumps  in 
the  pit  in  the  center  of  the  power  room.  These 
pumps  are  used  to  return  to  the  boilers  the  water 
of   condensation   from  the  heating   system. 

As  all  steam  for  heating  is  supplied  from  outside 
the  building,  the  only  fire  that  is  necessary  is  that 
used  under  the  hot-water  boilers  which  supply  water 
for  the  toilet  rooms.  The  motors  just  referred  to 
are  automatically  controlled  from  starting  boxes 
placed  on  a  switchboard  at  one  side  of  the  room  and 
connected  to  a  f^oat  in  the  return  tank  in  which  all 
the    condensation    is   collected. 

In  the  front  of  the  building  is  a  Winslow  electric 
elevator,  running  from  the  basement  to  the  fourth 
floor.  It  is  driven  by  an  iS-horsepower  motor  placed 
at  the  top  of  the  shaft.  The  elevator  is  automatic- 
ally governed  by  a  magnetic  control.  The  car  and 
the  cages  at  each  floor  are  of  bronze. 

The  auxiliary  electrical  systems  installed  in  the 
building  form  very  interesting  features  of  its  con- 
struction. In  the  rear  of  the  main  banking  room  is 
placed  a  30-drop  annunciator  board  of  the  Knapp 
type,  mounted  in  a  solid-mahogany  case.  This  board 
is  for  summoning  oflice  boys,  and  connections  are 
made  to  it  from  each  of  the  cages,  as  well  as  from 
each  of  the  officers'  desks.  In  addition  to  these  calls, 
there  are  buzzer  calls  connecting  the  president's  and 
vice-president's  desks  directly  with  those  of  the 
secretaries  and  stenographers.  The  offices  and  bank 
ing  rooms  on  the  floors  above  are  also  equipped 
with  the  necessary  buzzer  calls.  All  these  circuits 
are  run  in   iron-armored  conduit. 

The  telephone  system,  which  also  is  installed  in 
conduit,  is  quite  extensive,  as  telephones  are  provided 
on  each  of  the  officers'  desks  in  the  three  banking 
institutions  housed  in  the  building,  in  the  officers" 
dining  room  and  also  in  a  number  of  the  cages, 
these  latter  instruments  being  connected  for  local 
service  only.  There  is  placed  in  the  savings  bank 
a  public  telephone.  The  total  number  of  instru- 
ments in  the  building  is  27,  and  they  are  connected. 


ice.     All   connections   for    these   variuus   systems  arc 
installed   in    iron-armored   conduit. 

Every  detail  in  the  electrical  equipment,  even  to 
the  smallest  push-button,  has  been  looked  after  with 
great  care,  in  order  that  uniformity  of  design  and 
material  may  be  provided  throughout.  The  result 
is  a  fine  example  of  the  highest  class  of  electrical 
construction.  'Jhe  architects  for  the  building  were 
Jenney  &  Mundic  of  Chicago  and  the  electrical  engi- 
neering features  were  looked  after  by  Charles  A. 
Chapman,  who  acted  as  the  architects'  consulting 
electrical  engineer.  The  Chicago  Edison  company 
had  the  contract  for  installing  the  electrical  work. 


Chicago  Electrical  Association. 

In  view  of  its  decade  of  useful  existence,  about 
to  be  appropriately  celebrated,  a  brief  review  of  the 
history  of  the  Chicago  Electrical  association  will  be 
of  interest.  Born  on  April  2,  1891.  when  a  few  am- 
bitious young  men  met  in  the  rooms  of  one  of  their 
number  to  organize  an  "Amateur  Electrical  Club," 
this  society  has  passed  through  all  the  struggles  inci- 
dent to  the  young  life  of  such  an  organization,  until 
now  it  has  reached  an  assured  and  honorable  position. 
To-day,  the  Chicago  Electrical  association,  with  a 
membership  of  nearly  100  electrical  engineers  and  men 
of  allied  professions,  is  the  leading  electrical  society 
west  of  the  Alleghanies.  It  counts  among  its  active 
members  many  prominent  engineers  of  the  city,  while 
its  honorary  members  include  Professor  D.  C.  Jack- 
son of  the  University  of  Wisconsin,  Professor  H.  C. 
Carhart  of  the  University  of  Michigan,  Arthur 
Vaughan  Abbott  and  others. 

As  individuals  many  of  the  association's  members 
are  prominent  in  the  advancement  of  their  profes- 
sion, while  as  a  body  the  society  is  responsible  for 
the  adoption  by  engineers  all  over  the  world  of 
systems  which  have  tended  greatly  to  reduce  com- 
plications in  electrical  work.  As  an  instance  of  the 
latter  may  be  mentioned  the  society's  handbook  of 
"Standard  Diagrams  for  Uniformity  in  Electrical 
Engineering  and  Patent  Office  Drawings,"  which. 
published  in  1S9S,  has  since  been  adopted  by  most 
of  the  leading  enginering  societies  in  the  world 
and   which   has   received   universal  commendation. 

The  meetings  are  held  on  the  first  Friday  of  each 
month  from  October  to  May,  inclusive,  in  the  rooms 
in  the  Monadnock  building,  and  many  young  college 
graduates,  starting  out  in  their  chosen  work,  take  ad- 
vantage of  this  chance  to  meet  men  who  have  trod 
the  path  before  them  and  who  gather  here  to 
discuss    the    new    developments    in    their    profession 
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througli  a  private  exchange,  with  the  Chicago  Tele- 
|)hone  company's  service. 

In  addition  to  the  intercommunicating  and  ex- 
change telephones,  the  bank  has  a  direct  wire  to 
the  office  of  the  Chicago  Electric  Protective  associa- 
tion. Police  boxes  and  alarms  on  the  vaults  are 
also  installed  and  connected  to  the  protective  as- 
sociation's  service. 

Special  wires  are  provided  by  the  Western  Union 
and  Postal  Telegraph  companies,  and  two  sets  of 
instruments  are  installed  for  handling  the  bank's 
business.  Both  of  these  companies  also  have  mes- 
senger call  boxes  in  the  different  departments.  The 
Western  Union  company,  m  addition  to  its  special- 
wire  service,  has  four  tickers  installed,  giving  the 
latest  reports  on  stock  and  grain  transactions.  The 
same  company  also  provides  an  electric  clock  serv- 
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or  to  show  their  colleagues  the  result  of  personal 
experimenting  along  special  lines. 

The  papers  presented  at  the  meetings,  most  of 
them  illustrated  by  experiments  or  by  stcreoplicon 
views,  arc  generally  prepared  by  the  members,  though 
often  the  society  is  favored  by  engineers  of  note 
from  other  cities.  Whenever  a  subject  of  more  than 
lechnical  interest  is  presented  and  illustrated  by  pop- 
ular experiments,  the  social  feature  is  made  promi- 
nent in  the  form  of  a  "ladies'  night."  at  which  time 
the  members'  wives  and  women  friends  are  wel- 
comed. 

It  has  ever  been  the  aim  of  the  members  to  keep 
abreast  of  the  field,  and  this,  as  all  know  who  follow 
the  news  from  the  electrical  world,  means  going  at 
a  rapid  pace.  With  the  energy  so  characteristic  of 
Chicagoans,  this  pace  has  been  easily  kept,  and  the 


society    is    favorably   knuwn   throughout   the   country 
for   its   progress. 

In  its  lists  of  officers  during  the  10  years  of  its 
existence  the  association  has  drawn  representative 
young  men  from  many  different  branches  of  elec- 
trical work.  The  past  presidents  of  the  society  have 
been  as  follows:  J.  F.  Conner  (deceased),  E.  G. 
Ilbvey.  Albert  Scheible.  W.  Clyde  Jones,  S.  G.  Mc- 
Mcen,  F.  S.  Hickok,  Thomas  G.  Grier  and  J.  M. 
Hollister.  At  present  the  association  is  presided 
over  by  R.  F.  Schuchardt,  a  'gy  graduate  of  the 
electrical  engineering  department  of  the  University 
of  Wisconsin.  Mr.  Schuchardt  is  employed  in  the 
testing  laboratory  of  the  Chicago  Edi.son  company 
and  was  formerly  associated  with  Professor  F.  B. 
Badt.  W,  J.  Warder,  Jr.,  of  the  electric-light  engi- 
neering department  of  the  Western  Electric  com- 
pany,   is   secretary  of  the  society.     Mr.   Warder  re- 
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ceived  his  technical  education  at  the  Lewis  Institute, 
Chicago.  The  other  offices  are  filled  by  the  follow- 
ing-named gentlemen:  Vice-president,  Harold  Al- 
inert ;  treasurer,  H.  G.  Dimick ;  auditor,  George  M. 
Mayer;  librarian,  W.  B.  Hale;  board  of  directors, 
L.  G.  Bassett,  J.  R.  Cravath  and  H.  P.  Clausen. 

The  annual  banquet  of  the  society  will  this  year 
be  made  the  occasion  of  a  decennial  celebration. 
It  is  to  be  held  in  the  Grand  Pacific  banquet  hall  on 
the  evening  of  Tuesday,  June  4th,  and  a  very  in- 
teresting programme  is  being  arranged  for  the  oc- 
casion. Among  the  speakers  for  the  evening  will  be 
Professor  D.  C.  Jackson  of  Madison,  Wis.,  Professor 
Philip  B.  Woodworth  of  Lewis  Institute,  Chicago, 
and  C.  E.  Scribner  of  the  telephone-engineering  de- 
partment of  the  Western  Electric  company.  Other 
prominent  speakers  are  being  arranged  for,  and  it 
is  expected  that  the  members  and  their  guests  will 
make  the  banquet  a  very  successful  one.  Tlie  com- 
mittee in  charge  of  the  arrangements  consists  of  W. 
Clvde  Jones,  Professor  F.  B.  Badt  and  W.  J.  Warder, 
Jr.  


Design  and   Construction  of  Electric 
Plants.' 

By  Bion  J.  Arnold. 

The  lecturer  systematically  stated  and  discussed 
I  he  constantly  recurring  questions  which  confront 
ihe  engineer  in  this  field. 

The  first  items  in  the  design  and  erection  of  an 
electric  power  plant  are  kind  and  cost  of  fuel  and 
its  accessibility;  water,  the  quality  and  quantity  re- 
quired; location,  so  as  to  have  a  good  water  supply; 
character  of  the  soil  on  which  the  building  is  to  be 
erected  (should  be  good,  uniform,  bard  clay  or  sand), 
and  the  kind  of  building  required,  which  when 
erected  would  be  a  firm  and  substantial  structure. 
Other  features  of  almost  equal  importance  are  the 
cost  of  the  real  estate  on  which  the  power  plant  is 
to  be  erected  and  the  character  of  the  electric-sup- 
ply service  which  it  is  to  render. 

The  location  of  the  power  house  should  be,  in 
general,  as  near  the  center  of  distibution  as  possible. 
High-potential,  alternating-current  generating  plants 
may  be  located  at  almost  any  convenient  point  for 
fuel  and  water  supply,  with  transmission  at  high  volt- 
age to  sub-stations.  If  the  soil  is  all  clay  or  all 
sand,  it  may  be  made  entirely  satisfactory,  and  piles 
are  used  with  alluvial  soil.  In  many  cases  the  lo- 
cation of  the  power  house  is  a  problem  of  real- 
estate  values  and  reduces  to  the  question  of  how 
to  build  with  the  least  amount  of  money. 

The  kind  of  service  required  may  be  direct  current, 
alternating  current,  or  both.  Central  stations  for 
electric  supply  to  immediate  neighborhood  are  chiefly 
required  to  supply  direct  current  at  110-220  volts,  or 
250-500  volts  for  lighting,  power  and  traction  serv- 
ice. Earlier  difficulties  with  arc  and  incandescent 
lamps  on  the  same  direct-current  circuit  have  been 
largely  overcome.  An  auxiliary  storage-battery  plant 
is  now  almost  universally  used  in  the  United  States 
for  equalizing  and  balancing  the  direct-current  sup- 
ply by  the  three-wire  system,  as  well  as  to  carry 
the  load  peaks. 

The  development  of  sub-station  electric  supply  has 
made  possible  the  extensive  introduction  of  alter- 
nating-current generating  plants,  located  on  a  water 

I.  Abstract  of  an  illustrated  lecture  delivered  May  8,  1901, 
before  the  Engineering  College,  University  of  Illinois. 
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front  for  fuel  and  water  supply  and  condensation. 
The  question  of  direct  or  alternating-current  dis- 
tribution from  the  sub-station  is  one  of  great  im- 
portance, and  can  only  be  answered  after  most  thor- 
ough examination  of  all  service  required.  For  gen- 
eral supply  in  the  heart  of  a  city,  the  direct  current 
has  many  advantages.  For  transmission  to  outlying 
districts  and  interurban  traction  work,  the  alter- 
nating current  has  shown  itself  to  be  the  most  suited. 
Whether  lor  direct  or  for  alternating-current  supply, 
the  use  of  direct-connected  generating  units  is  to  be 
preferred  in  plants  of  some  magnitude. 

Coal  and  ash-handling  devices  and  accessories  are 
necessary  in  large  steam-generating  plants,  depending 
somewhat  upon  the  kind  of  electric  service  supplied. 
They  soon  pay  for  themselves,  and  are  to  be  rec- 
ommended if  more  than  four  boilers  are  used. 

From  15  to  25  per  cent,  in  fuel  may  be  saved  by 
the  condensing  of  the  exhaust  steam,  which  is  now 
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supervisory  engineer  should  allow  the  manufacturer 
10  conform  to  his  standard  designs  and  construct 
the  machines  according  to  the  best  experience  lie 
can  command,  rather  than  to  design  the  boilers,  en- 
gines, dynamos,  etc.  Specifications  should  be  sent 
out  to  all  manufacturers  at  the  same  time,  and  all 
bids  should  be  required  to  be  in  by  a  certain  day,  to 
give  each  manufacturer  a  fair  chance.  In  the  prep- 
aration of  contracts  it  should  be  borne  in  mind  that 
the  contract  should  preferablj'^  be  a  separate  docu- 
ment from  the  specifications,  but  should  have  the 
specifications  attached  to  it,  so  that  both  become 
legally   binding. 


The  New  Edison  Storage  Battery. 

Great  interest  continues  to  be  manifested  in  the 
new  storage  battery  of  Thomas  A.  Edison,  described 
in  the  Institute  paper  of  Dr.  Arthur  E.  Kennelly. 
which    was   read    in    Xew   York    on    the    evening    of 


connection  with  Dr.  Kennelly's  paper.  Figs,  i  to  6, 
inclusive,  show  details  of  the  grid,  box  for  active  ma- 
terial, briquet  of  active  material,  completed  plate  and 
containing  cell  of  the  new  battery.  Figs.  7  and  S  are 
discharge  curves  of  a  small  experimental  cell.  The 
lines  under  the  cuts  give  the  needful  information 
for  a  clear  understanding  of  the  illustrations. 

If  all  reports  are  true,  Mr.  Edison's  friends  are 
very  enthusiastic  over  the  new  battery  and  are  con- 
fident that,  with  its  strength,  lightness,  durability',  and 
ability  to  withstand  rough  usage,  the  nickel-iron  cell 
will  revolutionize  the  storage-battery  business.  The 
great  inventor  himself  is  said  to  regard  his  new 
battery  as  one  of  his  most  important  achievements. 
Many  alleged  mterviews  with  him  on  this  subject 
have  appeared  in  the  daily  papers,  but  many  of  them, 


Fig.  I.  Nickel-plated 
ijieel  Grid  for  Either 
Positive  or  Negative 
Plate. 


Fig.    2-       -■Assemblage 
ot  Grids. 


Fig.  3.  Perforated  Nickel-plated 
Steel  Box  to  Contain  Active 
Material. 


Fig.  4.     Steel  Bos,  Briquet  of  Active  Material 
and  Lid  of  Box. 


Fig.  5.      Completed  Plate 
with  24  Briquets. 


Fig.  6.     CoDtainiDg    Cell 
of  Sheet  Steel. 


practicable,  even  with  a  limited  supply  of  water 
by  the  pond  and  self-cooling  condensing  systems, 
and  cooling  towers.  With  a  surface  condenser,  it 
is  important  to  extract  the  oil  from  the  condensed 
steam  by  some  of  the  well-known  devices,  as  the 
water  is  to  be  used  over  and  over  again.  The  sur- 
face-condensing system  is  especially  recommended 
with  impure  supply.  Steam  separators  are  require,d 
in  every  plant  where  satisfactory  arrangement  of 
steam  piping  is  sought.  Further  economy  in  fuel, 
of  from  eight  to  10  per  cent.,  may  be  effected  by  an 
economizer,  for  heating  the  feed  water  by  the  es- 
caping chimney  gases,  which  may  be  reduced  in 
temperature  from  700  to  380  degrees.  Economizers 
should  not  be  installed  with  a  low  chimney  stack. 
Mechanical  draft  is  advised  for  variable  load  service, 
as  in  railwaj^  power  stations.  Condensing  systems, 
economizers  and  mechanical  draft  must  be  carefully- 
planned  to  meet  the  specific  requirements  of  eacli 
given  case,  and  in  no  case  are  they  to  be  introduced 
and   used  indiscriminately. 

The  efficiencies  of  the  several  parts  of  the  steam 
power  plant  may  be  generally  stated  as  follows : 
Steam  boilers,  with  Illinois  coal,  from  58  to  65  per 
cent.,  and  with  Pennsylvania  coal,  from  70  to  72 
per  cent. :  mechanical  efficiency  of  steam  engines, 
from  85  to  92  per  cent.,  according  to  type  and  man- 
ufacture. The  auxiliary  machinery  will  require  from 
12  to  iS  per  cent,  in  steam  of  the  total  horsepower 
load  on  the  plant,  but  this  in  many  large  plants  may 
be  reduced  by  electrically  driven  auxiliaries,  which 
are  to  be  preferred  as  being  most  efficient  in  large 
installations.  Electrically  driven  mechanical  draft 
fans  have  not  been  uniformly  satisfactory,  owing  to 
difficulty  of  speed  regulation. 

The  planning  of  switchboards  is  now  an  intricate 
problem  in  large  central  stations.  Modern  switch- 
boards have  attained  to  great  perfection  of  design 
and  of  detail,  and  in  the  best  types  of  installations 
they  leave  little  to  be  desired. 
In  some  installations  they  are 
arranged  so  that  the  main 
switches  are  controlled  by  1^ 
pilot  motors  and  small  ' 
switches  from  one  small,  cen- 
trally located  board.  The 
control  of  engines  is  best  ac- 
complished by  an  electric 
governor,  manipulated  from 
the  switchboard,  for  slowing 
or  speeding  the  engine  when 
throwing  generators  into  or 
out  of  ser\'ice. 

The    specifications    for    all 
installations  should  cover  the  °'^ 
conditions    under    which    the 
parts  of  the  plant  are  to  be 
operated.    Specifications   must 
state    exactly    and    concisely 
the  character  and  amount  of 
the  work  required  to  be  done.  '« 
the   limitations   to    be   placed  . 
upon    the    electric    machinery- 
installed,  such  as  the  heating  L/| 
limits    and     overload     condi-  ■ 
tions.    and    should    have    ac- 
companying guarantees   from 
the   builder    for    specific    per- 
formance.     In     general,     the 


THE  NEW  EDISON  STORAGE  BATTERY. 

Tuesday,  May  21st,  and  telegraphed  in  full  to  the 
Western  Electrician  for  insertion  in  last  week's  is- 
sue. The  description  of  the  battery  thus  presented 
in  this  journal    (pages  360  and  361)    is  a  clear  and 


no  doubt,  are  greatly  exaggerated  or  else  entirely 
apocryphal.  However,  the  following  sounds  as 
though  it  might  be  authentic,  and  is  at  any  rate  in- 
teresting : 
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FIG.     S.       NEW    EDISON     STORAGE    BATTERY. — DISCHARGE    CURVE    OF    SMALL    EXPERIMENTAL    CELL  WEIGHING  21  POUNDS 
(3.75-HOUR    DISCHARGE    AT    CONSTANT    CURRENT). 

lucid  one,  and  it  is  now  supplemented  by  the  accom-  "I've  worked  over  two  years  on  this  thing,"  y[x. 

panying  illustrations,  which  should  be  considered  in      Edison-  said,  "and  I  perfected  it  some  time  ago,  but 
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1  have  been  waiting  a  little  so  as  to  settle  the  ques- 
tion of  deterioration.  Now  I'll  give  them  all  ihey 
want.    Let  them  bring  on  their  automobiles. 

"The  expense  of  Uirnishing  power  will  be  no 
more  than  that  of  the  lead  batteries  now  in  use. 
Besides  all  this,  the  elements  are  composed  of  com- 
mercial material  easily  procurable.  Iron  and  nickel, 
you  know,  can  be  had  anywhere  very  cheap.  Its 
staying  power  is  good.  Why,  a  man  traveling  in  an 
automobile  can  go  much  farther  with  the  same  weight 
of  battery.  I  should  estimate  that  an  automobile 
equipped  with  these  batteries  ought  to  travel  75  miles 
on  one  charge.  The  main  things  to  be  overcome  are 
deterioration  and  excessive  weight.  Weight  is  of 
particular  importance  in  automobiles.  I  propose  to 
institute  a  series  of  tests  with  regard  to  its  adaptabil- 
ity to  use  on  automobiles.  In  fact,  we  have  tested  it 
a  little  over  some  rough  roads.  This  battery  solves 
the  trucking  problem.  You  can  send  your  truck  out 
in  the  morning  and  It  will  stay  out  all  daj',  and  still 
have  enough  surplus  energy  left  in  the  batteries  to 
get  home  on.  I  think  this  is  the  best  feature  of  the 
battery." 

On  the  other  hand,  some  of  the  old-time  lead-bat- 
tery men  are  disposed  to  be  skeptical  in  relation  to 
the  merits  of  the  new  nickel-iron  cell,  refusing  to  be- 
lieve that  the  lead  accumulator  is  destined  for  the 
scrap-heap.  For  instance,  Mr.  J.  K.  Pumpelly  of 
Chicago  saj's:  "It  can  be  shown  in  practical  daily 
work  on  an  electric  vehicle,  and  by  tests  made  by 
siich  well-known  experts  as  Pierce  &  Richardson  of 
Chicago,  that  a  light  battery,  made  especially  for 
vehicle  work,  will  give  from  14  to  16  watts  to  the 
pound,  and  when  such  a  battery  is  connected  up  in 
series  of  40  cells,  every  60  pounds  of  battery  in  the 
assemblage  will  give  an  output  in  work  of  one  elec- 
trical horsepower."  This  is  in  answer  to  Dr.  Ken- 
nelly's  statement  that  "in  practice  the  storage  energy 
per  unit  mass  of  the  modern  lead  battery  is  from 
four  to  six  watt-hours  per  pound  of  battery."  Mr. 
Pumpelly  insists  that  there  is  no  novelty  in  using 
nickel  in  a  battery.  He  says  that  "if  there  is  novelty 
in  the  battery  described,  it  may  be  in  the  use  of  iron 
as  one  of  the  electrodes  with  nickel."  He  also  points 
out  that,  with  the  new  battery,  twice  the  number  of 
cells  will  be  required  as  compared  with  the  familiar 
lead  battery. 

It  is  noted  that  the  copper-cadmium  cell  described 
in  an  English  patent  of  Mr.  Edison  has  seemingly 
been  abandoned. 

The  New  York  Sun  of  May  26th  says : 

"A  million-dollar  company  was  incorporated  in 
Newark  yesterday  for  the  manufacture  and  sale  of 
storage  batteries.  It  takes  the  title  of  the  Edison 
Storage  Battery  company  and  will  have  its  first  fac- 
tory at  the  old  brass  rolling  mill  at  Glen  Ridge,  be- 
tween Bloomfield  and  Montclair,  adjoining  the 
Bloomfield  branch  of-  the  Lackawanna  railroad.  The 
object  of  the  company  is  to  make  and  exploit  the 
new  storage  battery,  which  Mr.  Edison  says  is  less 
than  half  the  weight  of  previous  batteries.  Mr.  Edi- 
son says  also  that  it  will  work  longer  and  exert  much 
more  power  than  any  secondary  battery  in  existence. 
He  also  says  that  he  will  retain  control  of  it.  This  is 
only  an  initial  or  parent  company,  and  it  is  proposed 
to  form  a  general  corporation  with  a  capital  of  $20,000,- 
000  or  $30,000,000.  Howard  W.  Hayes  is  counsel  for 
the  company,  and  the  articles  of  incorporation  were 
filed  for  him  yesterday  in  the  County  Clerk's  office  by 
John  E.  Helm,  who  said  that  Mr.  Edison  regarded 
the  present  project  as  more  far-reaching  than  any- 
thing he  had  ever  engaged  in.  and  that  Mr.  Edison 
intended  to  erect  one-story  buildings  upon  the  gener^al 
plan  of  those  devised  and  erected  by  Professor  Ed- 
ward Weston  for  the  Weston  Electrical  Instrument 
company  at  Waverley  Park,  N.  J.,  which  are  re- 
garded as  the  model  factory  structures  of  the  world." 


The  Practical  Side  of  the  Incandescent 

Lamp.^ 

By  Francis  W.,  Willcox. 

At  this,  the  first  National  Electric  Light  association 
convention  of  the  twentieth  century,  we  greet  the 
incandescent  lamp  on  its  majority,  tried  and  improved 
by  21  years  of  marvelous  growth. 

As  pointed  out  by  Mr.  John  W.  Howell,  the  in- 
candescent lamp  was  practically  a  perfect  invention. 
It  has  to-day  the  same  essential  parts,  no  more  and 
no  less,  and  the  same  general  appearance  as  when 
first  put  in  service  in  lighting  Menlo  Park  21  years 
ago.  During  this  period  numerous  modifications 
have  been  proposed,  patented  and  tried,  but  none 
have  survived  the  test  of  time,  and  the  lamp  stands 
to-day  practically  identical  with  the  early  type. 
Marked  improvements  have  been  made,  but  these 
have  all  been  in  detail  and  have  not  altered  the  ap- 
pearance of  the  lamp.  In  central-station  service  and 
lighting  work  we  find  the  lamp  has  held  its  own 
imder  all  conditions.  It  has  survived  all  changes  of 
lighting  systems,  has  thrived  equally  well  with  alter- 
nating and  direct  current,  has  increased  its  range  of 
voltage  lo  2U0  volls  and  beyond,  has  proven  satis- 
factory with  all  the  reductions  of  frequency  down  to 
25  cycles,  and  can  even  be  adapted  for  as  low  as  15 
cycles,  and  deservedly  forms  to-day  the  mainstay 
of  central-station  service. 

The  growth  of  the  incandescent  lamp  is  a  striking 

I.  Abstract  of  paper  read  before  the  National  Electric  Light 
associaiion-at  Niagara  Falls,  N.  Y.,  May  21,  1901. 


one,  and  forms  an  excellent  index  of  the  growth  of 
the  practical  application  of  electricity.  This  is  clearly 
shown  in  the  consumption  of  incandescent  lamps 
per  year,  as  given  by  the  accompanying  curve,  Fig.  i. 
The  lamp  is  the  peak,  so  to  speak,  of  a  v^ry  tall 
pyramid  whose  base  is  the  station.  The  accompany- 
ing diagram,  Fig.  2,  graphically  expresses  the  rela- 
tive position  of  the  lamp.  Here  we  see  how  the 
losses    increase    and    the    pyramid   base   grows    with 
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FIG.    I.       PRACTICAL   SIDE  OF  THE   INCANDESCENT  LAMP. — 
CURVE   SHOWING    ANNUAL   CONSUMPTION. 

the  slight  change  in  efficiency  from  three  to  3.5  and 
from  four  to  five  watts  per  candle. 

The  subject  in  hand  can  be  conveniently  divided 
and    advantageously   discussed  under   the    headings: 
Lamp  types,  lamp   quality  and  lamp   use. 
Lamp  Types. 

The  question  of  lamp  types  involves  consideration 
of  efficiency,  voltage,  base,  candlepower,  type  of  fila- 
ment,  etc. 

Efficiency. — If    we    examine     the     normal    results 

WATT    HOURS   R 


is  rendered  possible  in  many  more  cases  than  for- 
merly, or,  as  iVIr.  John  W.  Howell  has  expressed  it, 
"the  lower  the  cost  of  the  lamps  the  hotter  they  can 
be  burned." 

1  he  3.5-watt  lamp  consumes  56  watts  totally,  and 
has  a  useful  life  (to  80  per  cent,  point)  of  Soo  hours. 
The  3.i-\vatt  lamp  consumes  49.6  watts  totally,  and 
has  a  useful  life  of  400  hours.  It  will  require,  there- 
fore, two  3.1-watt  lamps  to  give  the  same  lighting 
service  as  one  3.S-watt  lamp.  The  3.1-watt  lamp 
saves  6.4  watts  per  hour;  or,  for  the  period  of  800 
hours,  a  total  saving  of  5,120  watt-hours.  This 
saving  is  balanced  against  the  cost  of  an  additional 
lamp.  Figuring  price  of  lamp  at  18  cents,  we  can 
see  at  once  the  figure  per  kilowatt-hour  at  which 
the  two  lamps  are  equal  in  cost  by  simply  dividing 
18  cents  by  5,120. 

This  gives  a  cost  of  3%  cents  per  kilowatt-hour. 
Below  this  figure  the  3.5-watt  lamp  gives  the  lowest 
cost;  above  it,  the  3.1-watt  lamp.  It  must  be  noted, 
however,  that  this  cost  does  not  consider  the  value 
of  the  increased  capacity  of  apparatus  and  lines 
resulting  from  the  higher  efficiency  lamp. 

Aside  from  the  mere  question  of  cost,  there  are 
several  practical  features  that  recommend  the  high- 
efficiency  lamp.  One  of  these  is  the  self-renewing 
character  of  the  3.1-watt  lamp.  It  is  found  that  such 
lamps  practically  renew  themselves  by  burning  out 
on  an  average  just  beyond  the  useful  life  period. 
A  large  number  of  lamps,  on  test,  instead  of  being 
taken  down  when  the  80  per  cent,  of  candlepower 
point  was  reached,  were  continued  until  they  broke; 
and  it  is  to  be  noted  that  the  nucleus  of  such  break- 
ages is  about  the  400  or  500-hour  point.  The  3.1- 
watt  lamp  would  seem,  therefore,  to  compel  its  own 
renewal,  and  thus  serve  automatically  to  keep  the 
lamps  bright  and  prevent  them  running  below  their 
limit  of  useful   light. 

Another  feature  of  advantage  in  high-efficiency 
lamps  is  the  better  quality  of  the  light,  its  greater 
brilliancy  and  whiteness  and  its  attractive  appear- 
ance. The  candlepower,  as  is  well  known,  does  not 
completely  express  the  value  of  an  illuminant. 
Candlepower  affords  a  satisfactory  measure  of  light 
-for  use  in  reading  in  the  illumination  of  black  and 
white,  but  the  power  of  light  to  bring  out  colors 
increases  with  the  temperature  of  the  filament  out 
of  all  proportion  to  the  candlepower.  Therefore,  the 
high-efficiency  lamp  has  the  advantage  as  an  illumi- 
nant against  a  low-efficiency  lamp  in  modern  lighting 
service  of  show  windows,  stores,  picture  galleries, 
hotels,  and  all  public  buildings,  in  giving  fuller  illu- 
minating value  to  all  colors.  Finally,  a  high-efficiency 
lamp,  although  giving  same  candlepower,  always 
looks  brighter  to  the  eye  on  account  of  its  higher 
temperature,  and  on  this  account  is  more  popular. 

Voltage. — The  use  of  lamps  of  lower  voltages  than 
100  is  decreasing  rapidly,  and  it  is  safe  to  say  that 
such  lamps  for  central-station  service  will  be  obso- 
lete in  a  few  years.  The  causes  for  this  are  well 
known,   and   need   not  be   discussed   here. 

In  the  selection  of  a  voltage  the  so-called  standard 
voltages   of  100,    104,   no,   115    should  be   carefully 
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FIG.   2.       PRACTICAL    SIDE   OF   THE   INCANDESCENT   LAMP. — DIAGRAM    OF   LOSSES. 


given  by  a  good  lamp  during  life,  it  will  be  noticed 
that  while  the  candlepower  declines  20  per  cent., 
the  total  watts  do  not  decline  over  five  per  cent.,  The 
result  is  that  the  watts  per  candlepower  change  con- 
siderably and  the  initial  efficiency  of  3.1  watts  per 
candle  is  not  maintained,  but  is  reduced  lo  3.7,  and 
averages  for  the  period  3.31.  Initial  efficiency  is  the 
term  generally   used  and   the  one  here  coirsidcred. 

As  is  well  known,  there  are  three  standard  initial 
efficiencies  in  use — 3.1,  3.5  and  four  watts  per  candle. 
Fig.  3  gives  the  useful  life  of  a  i6-candlepower, 
iio-volt  lamp  when  burned  at  each  of  these  initial 
efticiencies.  Tlie  four-wait  lamps  are  deservedly  but 
litlle  used  to-day  outside  of  street-railway  lighting, 
as  the  improvement  in  quality  of  the  3.1  and  3.5- 
watt  lamps  and  the  better  regulation  of  modern 
plants  have  largely  made  them  obsolete.  The  ques- 
tion lies  to-day  between  the  3.1  and  3.5-watt  lamps. 

As  a  general  rule,  a  central  station  uses  the  highest 
efficiency  lamp  permissible  with  its  regulation.  The 
hich-efficiency  lamp  is  desirable  for  the  very  ob- 
vious reasons  that  it  secures  a  greater  capacity  of 
machinery  and  conductors  and  a  lessened  cost  of 
light  to  station,  permitting  for  the  same  net  profit 
a  lower  cost  of  light  to  consumer.  It  is  well,  how- 
ever, to  deduce  the  actual  relative  value  of  the  3.1 
and  3.5-watt  lamps.  The  cost  of  lighting  can  be 
figured  as  the  cost  for  power  consumed  by  lamp 
plus  the  cost  of  lamp.  As  the  cost  of  lamp  has  been 
largely  reduced  of  late  years,  and  brought  to  quite  a 
low  figure,  the  use  of  high-efficiency,  3.1-watt  lamps 


avoided  and  some  special  point  taken,  like  107,  108. 
113,  117,  122,  etc.  The  demand  for  lamps  of  the 
standard  voltages  is  many  limes  the  supply,  and  that 
purchaser  is  wise  who  changes  his  voltage  to  the 
special  point  and  thereby  secures  a  close  selection 
and  protection  against  "culls." 

The    limits    of   voltage    have    of    late   years    been 
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FIG.    3.       PRACTICAL   SIDE  OF  THE  INCANDESCENT  LAMP. — 
DIAGRAM  OF  USEFUL    LIFE   AT  VARIOUS  EFFICIENCIES. 

extended  beyond  the  lOO-voIt  range  to  200  and  250 
volts,  and  these  high-voltage  lainps  have  been  very 
successful.  There  are  over  500,000  of  them  annually 
supplied  to  consumers  in  this  country,  and  their 
use  is  being  rapidly  extended. 

Such  lamps  have,  however,  been  limited  to  low  effi- 
ciency, averaging  four  watts  per  candle.  At  this  effi- 
ciency they  give  a  useful  life  about  i^/^  times  as  good 
as  the  lOO-volt,  3.1-watt  lamp.  They  require,  there- 
fore, about  20  per  cent,  more  power  and  station  ca- 
pacity for  the  same  lighting  result,  and  this  has  been 
a  great  drawback  to  their  use.     The  better  distribut- 
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ing  advantages  of  the  200-volt  system  and  the  de- 
mand for  these  lamps  has.  as  it  was  natnial  to  ex- 
pect, caused  earnest  efforts  to  improve  their  efli- 
ciency,  and  I  am  ghid  to  be  able  to  inform  you 
that  such  efforts  have  during  tlie  last  year  been 
successful.  There  can  now  be  had  a  200  to  250-volt 
lamp  of  an  initial  efficiency  of  3,4  watts  per  candle 
for  the  16  and  20-candlepower,  and  3.1  watts  per 
candle  for  higher  candlepower,  that  will  give  an 
average  useful  life  as  good  as  the  lOO-volt.  3.1-watt 
lamp;  that  is,  between  400  and  500  hours.  These 
lamps  have  been  in  satisfactory  service  on  the  circuits 
of  one  of  the  large  central  stations  for  four  to  five 
months,  and  can  be  safely  considered  as  a  commercial 
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FIG.    4.       PRACTICAL  SIDE  OF   THE  INCANDESCENT  LAMP. — 
DIAGRAM    OF  USEFUL    LIFE    AT  VARIOUS    CANDLE- 
POWERS. 

lamp.  Such  a  lamp  naturally  demands  better  regu- 
lation, but  such  demands  can  be  complied  with 
through  the  iniprovemenis  in  apparatus  and  distrib- 
uting systems. 

Close  selection  to  voltage  is  a  requisite  on  the 
manufacturer's  part,  but  the  degree  in  which  this  can 
be  complied  with  depends  upon  the  purchaser's 
avoiding  such  voltages  as  220  and  adopting  some 
other  special  voltage.  This  point  should  be  care- 
fully borne  in  mind  bj'  everyone  operating  or  in- 
stalling  the  200-volt    system. 

Bases. — In  early  days  every  manufacturer  had  a 
special  base,  and  the  styles  and  types  of  lamps  were 
thereby  most  undesirably  multiplied.  These  have 
been  gradually  reduced  in  this  country  to  three  types 
in  general  use,  viz..  Edison,  Thomson-Houston  and 
Westinghouse.  The  proportion  of  each  type  in  use 
is  given  in  the  following  table: 

Edison 60  per  cent. 

Thomson-Houston ...-20  per  cent. 

Westinghouse.. 15  per  cent. 

All  other  types 5  per  cent. 

The  tendency  is  strong  toward  a  still  further  re- 
duction to  one,  and  that  the  Edison,  which  has 
become  the  standard  of  the  world. 

Lamps  have  suffered  to  a  greater  or  less  extent 
from  exposure  to  moisture,  due  to  the  use  of  plaster 
_of  paris  in  basing.  This  has  been  a  source  of  much 
trouble,  particularly  with  the  increased  use  of  lamps 
for  outdoor  illumination,   sign  lighting,  etc. 

It  has  been  difficult  to  get  rid  of  plaster  of  paris, 
but  I  know  you  will  be  interested  to  learn  that  a 
substitute  has  been  in  practical  use  for  over  six 
months,  and  that  a  real  moisture-proof  base  is  now 
•obtainable.  Tests  made  show  that  lamps  based  with 
this  new  cement  can  even  be  soaked  in  water  with- 
out   damage. 

Candlepower. — While  the  i6-candlepower  lamp  still 
remains  the  standard  of  service  in  this  country,  there 
has  been  in  the  last  few  years  a  large  and  con- 
stantly increasing  use  of  the  lower  candlepower 
lamps  of  10,  eight,  six,  four  and  two  candlepower. 
This  has  been  caused  by  the  adoption  of  meters 
by  enforced  competition  with  gas,  which  is  largely 
used  turned  down,  by  the  introduction  of  electric 
lighting  in  residences  and  by  the  great  increase  in 
sign  and  decorative  lighting. 

P'or  sign  and  decorative  lighting  a  small  unit  of 
light  is  all  that  is  generally  needed,  and  an  eight  or 
four,  or  even  two-candlepower  lamp  serves  satis- 
factorily and  with  marked  advantage  in  point  of 
economy  of  current. 

The  lower  we  go  in  candlepower  with  the  same 
efficiency,  the  more  delicate  becomes  the  filament, 
and  for  equal  results  in  useful  life,  low-candlepower 
lamps  must  necessarily  be  used  of  lower  efficiencies 
than   the    i6-candlepower   lamp. 

The     diagram     (Fig.    4)     gives    information    on 


FIG.    6.       PRACTICAL  SIDE  OF  THE  INCANDESCENT  LAMP. 

LAMP  WITH  STRAIGHT  FILAMENT. 

this  point,  showing  the  useful  life  of  the  different 
candiepowers  at  the  various  commercial  efficiencies. 
The  use  of  low-candlepower  lamps  should  be  more 
general  than  it  is,  and  they  are  to  be  recommended 
to  the  consideration  of  all  central-station  managers 
who  desire  to  increase  their  business,  especially 
among  residences. 

The  use  of  lamps  of  higher  candlepower  than  32 
is  not  favored  by  practice.  When  large  units  of  light 
are  wanted,  the  improved  arc  lamps  of  the  day  are 
preferred.  Besides,  a  given  power  consumption  w^ill 
secure  more  uniform  and  better  lighting  when  a 
number  of  16-candlepower  lamps  are  used  than  when 
the  equivalent  in  power  of  loo-candlepower  lamps 
are  tried- 

The  use  of  frosted-glass  lamps  should  be  more 
general  in  the  interest  of  effected  and  agreeable 
lighting.     Frosted    lamps    improve   the    diffusion   of 
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light  to  marked  advantage.  Contrary  to  general  im- 
pression, the  amount  of  light  lost  tlirough  frosting 
is  really  very  small,  averaging  totally  only  about 
llirce  per  cent. 

The  use  of  miniature  lamps  for  store  and  house, 
decorations,  for  Christmas-tree  illumination,  etc., 
should  be  encouraged,  as  they  serve  in  the  best  way 
to  demonstrate  the  superiority  of  the  electric  light, 
its  desirability,  safety  and  beauty.  Stations  should 
hnd  it  profitable  to  carry  a  stock  of  miniature  lamps, 
plain  and  colored,  with  sockets  and  receptacles,  for 
rental  at  a  nominal  figure  to  customers.  This  plan 
works  well,  as  such  lamps  are  generally  wanted 
promptly  and  for  only  a  short  period,  so  that  while 
the  user  might  not  buy,  he  would  rent  on  the  occa- 
sions of  balls,  parlies,  weddings  and  other  festivities. 
Besides  the  special  accommodation  given  the  user, 
which  teaches  him  the  value  of  electric  lighting,  the 
returns  from  the  rentals  of  the  lamps  (all  broken 
or  burned-out  being  paid  for  in  full)  and  the  sale  of 
current    can  be  made  profitable. 

Types  of  Filaments. — The  accompanying  illustra- 
tions (Fig,  5)  present  the  curves  of  candlepo\\'er  dis- 
tribution taken  in  horizontal  and  vertical  planes  of 
the  various  commercial  types  of  filaments  now  on  the 
market.     These  curves  speak  for  themselves. 

As  regards  the  end-candlepower  question,  the  e.v- 
Ireme  position  taken  by  some  people  is  as  unwise  as 
it  is  undesirable.  Electric  light  is  in  competition 
with  oil  and  gas  flames,  which  can  be  tested  but  in 
one  position,  the  vertical,  and  therefore  by  horizontal 
candlepower.  To  enforce  an  end-candlepower  re- 
quirement not  applicable  to  oil  .and  gas  is  most 
■mpractical,  and  imposes  an  unnecessary  hardship 
upon   the   electric   light. 


FIG.  5.       PRACTICAL   SIDE  OF  THE  INCANDESCENT   LAMP. — 

CURVES    OF     CANDLEPOWER     DISTRIBUTION     IN 

HORIZONTAL  AND  VERTICAL  PLANES. 

We  do  not  always  need  an  end  candlepower  equal 
to  the  horizontal,  because  such  a  condition  causes 
very  bright  spots  of  light  beneath  each  lamp  in- 
stead of  a  uniform  lighting  effect  between  lamps  as 
well  as  beneath  them.  Good  lighting  demands  the 
latter  condition,  and  it  is  the  guiding  principle  to-day 
on  all  street  lighting,  and  forms  one  of  the  marked 
advantages  of  the  modern  arc  lamps  as  against  the 
old  types. 

To  give  full  16  candlepower,  both  vertically  and 
horizontally,  necessarily  means  an  increased  strain 
upon  the  filament  and  involves  for  equal  initial  effi- 
ciency a  sacrifice  of  both  life  and  maintained  candle- 
power. 

A  filament  shaped  to  give  a  large  end  candlepower 
necessarily  wastes  much  of  the  light  which  is  thrown 
up  into  the  lamp  base  and  lost. 

Lastly,  a  lamp  in  connection  with  a  shade  will 
give  results  surpassing  those  possible  with  any  spe- 
cial  form  of  filairient  or  bulb. 

On  the  other  hand,  the  end  candlepower  given  by 
different  forms  of  filaments  must  not  be  ignored. 

It  is  good  to  avoid  extremes  in  the  other  direction, 
and  to  insist  upon  a  minimum  requirement  in  end, 
candlepower. 

It  is  evident  that  if  a  lamp  were  constructed  as 
shown  in  Fig.  6 — simply  a  straight  length  of  fila- 
ment in  a  tubular  bulb  with  connections  at  ends — 
such  a  lamp  by  horizontal  candlepower  only  could 
be  made  to  give  results  at  2^  watts  per  candlepower 
equal  to  standard  types  at  3.1  watts  per  candlepower. 
The  old  loop  filament,  as  now  supplied  in  50-voU 
lamps,    has,    when    thus    considered,    a    decided   ad- 
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vantage  over  the  standard  oval  filament  now  in  use 
for  I  co-volt  types. 

The  most  desirable  filament  would  seem  to  be  one 
giving  the  most  uniform  horizontal  distribution  with 
a  satisfactory  minimum  of  tip-end  candlepower,  and 
should  be  a  filament  that  will  not  droop  against  sides 
of  bulb,  either  from  weight  of  filament  when  burned 
horizontally,  or  from  other  causes,  and  should  be 
able  to  withstand  the  vibration  in  most  effective 
manner  and  retain  a  symmetrical  position  in  center 
of  bulb.  All  things  considered,  the  oval  form  of 
filament  seems  to  meet  all  those  requirements  most 
successfully  and  can  safely  be  decreed  the  standard 
type. 

Such  a  filament  is  anchored;  and  in  answer  to  the 
objections  sometimes  raised  to  anchors,  it  can  be 
.said  that  for  an  anchor  placed  as  it  is  in  the  standard 
oval  filament,  the  advantages  gained  far  outweigh 
the  objections  and  secure  results  that  are  not  other- 
wise possible. 

Lamp  Qualitv. 

Poor  Vacuum.— This  result  is  the  production  of 
what  IS  known  as  "slumpers,"  which  are  lamps  suf- 
fering a  rapid  decline  of  candlepower  within  a  very 
short  time — a  most  undesirable  result.  The  well- 
known  test  by  induction   coil  will  reveal  this  fault. 

Spotted  Filaments.— Such  a  filament  has  a  thin 
spot  or  point  of  high  resistance  in  the  filament.  This 
IS  a  weakness  in  carbon,  and  results  in  breakage  of 
filament,  causing  short  life.  By  burning  the  filament 
at  dull  red  under  reduced  voltage  such  spots  can 
be  detected  as  bright  points. 

Discolored  Carbons.— A  properly  treated  filament 
has  a  bright,  steel-gray  surface.  When  discolored 
the  surface  shows  up  sooty,  black  or  brownish  in 
color,  either  partly  or  wholly.  This  causes  a  rapid 
loss  of  candlepower,  and  can  be  detected  by  careful 
examination  under  strong  light  while  not  burning. 

Correct  Initial  Rating.— The  importance  of  this 
has  only  been  appreciated  in  the  last  two  or  three 
years.  In  this  time  the  use  of  the  well-known  target 
diagrams  has  made  the  question  a  familiar  one  to 
all.  It  has,  perhaps,  been  overdone  in  making  it 
appear  as  a  final  test  of  quality.  It  is  merely  an 
indication  of  careful  methods,  and  does  not  insure 
quality  any  more  than  correctly  weighed  goods  in- 
sure It. 

The  full  reasons  for  a  necessity  of  close  initial 
rating  are  perhaps  not  known  to  all.  An  underrated 
lamp  IS  generally  more  undesirable  than  an  overrated 
one.  Lamps  sold  for  16  candlepower  run  all  the 
way  from  12  candlepower  to  27  candlepower.  The 
installation  of  these  extremes  in  a  row  of  lamps,  or 
on  an  electrolier,  would  cause  most  unsatisfactory 
contrasts  and  complaint  from  user.  Lamps  sold  for 
.=6-watt  lamps  run  from  56  to  68.  Here  is  trouble 
for  the  meterman  and  complaints  from  users;  or  if 
lieht  be  sold  by  contract,  the  station  loses  this  excess 
wattage  with  no  return. 
Lamps  sold  as  3.5- 
watt  lamps  turn  out  to 
he  of  various  efficiencies 
from  four  to  2%  watts 
per  candle.  The  result 
is  necessarily  short  life 
and  rapid  loss  of  can- 
dlepower for  the  high- 
efficiency,  2.5-watt  and 
three-watt  lamps,  and 
satisfactory  service  only 
from  those  lamps  that 
come  about  or  below 
the  diagonal  3.5-watt 
line.  Thus,  for  three 
important  reasons,  is 
correct  rating  essential, 
namely,  to  secure  uni- 
form lighting  with 
satisfaction  to  users, 
to  avoid  excessive 
meter  bills  and  the 
necessity  of  allowances 
to  customers,  and  to 
insure  the  maximum  of 
uniform  life  and  can- 
dlepower performance. 
As  showing  the  bad 
effects  of  lamps  run- 
ning above  their  correct 
rating,  I  present  here  a 
set  of  curves  (Fig.  7) 
of  candlepower  per- 
formance of  a  number 
of  such  lamps,  all 
showing  a  very  rapid 
decline. 

It  pays  most  decid- 
edly to  secure  closely 
selected  lamps.  The 
saving  to  the  lamp  user  is  worth  many  times  the  sav- 
ing in  first  cost  of  two  or  three  cents,  which  the 
careless  and  incompetent  manufacturer  offers  as 
an  inducement  to  use  his  lamp.  The  loss  of 
one  lamp  eats  up  the  first-cost  saving  on  six  or  seven 
lamps.  It  costs  the  manufacturer  a  good  deal  to 
test  and  select  lamps  accurately  and  weed  out  the 
imperfect  ones.  The  user  has  the  choice  of  wisely 
paying  the  full  price  for  reliable  results,  or  of  buying 
on  price  and  paying  far  more  in  the  end  through 
failure  and  breakage  and  increased  consumption  of 
lamps  or  power. 

Candlepower  Performance. — This  is  a  subject 
which  must  be  familiar  to  all,  as  we  have  heard  a 

[Continued  on  page  S77-] 


FIG.  7.  PRACTICAL  SIDE  OF 
THE  INCANDESCENT  LAMP. — 
CANDLEPOWER  CURVES  OF 
UNDERRATED  LAMPS. 


374 


WESTERN    ELECTRICIAN 


June   I,   iijoi 


WESTERN  ELECTRICIAN 


EVERY  SATURDAY. 


PUBLICATION    offices: 

510  Marquette  Building,      -      CHICAGO. 

TELEPHONE,    MAIN   1746. 


^'isilors  to  the  Pan-American  Exposition  will  find 
the  Western  Electrician's  space  in  Section  F  2  in 
the  Electricity  building,  where  they  will  be  cordially 
welcomed. 


Eastern  Office,  193  Times  Building,  New  York. 


Trade  Supplied  by  Western  News  Co. 

OOPTHIGHT.— Not  only  the  i'n\ehul\he  entire  contentu  ot 
each  number  of  tbe  Westehn  Flectrician  are  copyrighted. 
This  paper  Is  entered  at  the  Chicago  postotEce  as  mail  matter 
of  the  second  class. 

STJBSCBIPTION,  in  advance,  postage  prepaid.  $3  OO-fora 
full  year  of  52  numbers;  in  clubs  of  four  or  more,$:^.50,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries.  So. 00 a 
year;  single  copie-^,  10  cents.  When  change  of  address  Is  re- 
quested, the  old  address  a:j  well  as  the  new  should  be  given. 

CORRESPONDENCE  lelatm^  to  electricity  or  any  of  its 
practical  applications  Iscordia'iy  invited, and  the  co-operation 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome;  and^om- 
munlcailoDs,  views,  news  iti-ms,  local  newspaper  clippings,  or 
any  information  likely  to  interest  electricians,  will  be  Ihank- 
Xully  recei-ved  and  cbcerfullj  acknowledged. 

ADVERTISING.- TBr:  Western  Electrician— the  only 
general  electrical  paper  published  in  the  West— thoroughly 
covers  a  territory  exclusively  its  own.    Tbis  is  a  claim  which 

CAN     BE     MADE     BT     NO    OTHER      ELECTRICAL      .lOlTitNAL     IN     THE 

United  States.  Electrical  merchants  and  manufacturers 
desiring  icestern  troffe  will  apjireciate  the  unequaled  valdk 
of  this  journal  as  an  advertising  medium  in  Us  special  field. 
Advertijiog  rates  are  moderate,  and  will  be  furnished  on 
application. 

Circulation,  20.000. 


CONTENTS  OF  THIS  NUMBER. 

PAGE 

Electrical   Features  of   the  Chicago  National  Bank.     Illus- 
trated  369.  370 

Chicaeo  Electrical  Association 370 

R.  F.  Scbuchardi.     Portrait "  370 

W.  J.  Warder.  Jr.     Portrait 370 

Desien  and   Construction   of  Electric    Plants.      By   Bion  J. 

Arnold 370,  371 

The  New  Edison  Storage  Battery.     Illustrated 371,  372 

The  Practical  Side  of  tbe    Incandescent  Lamp.     By  Francis 
W.   Willrox.      Illustrated.     With   discussion.     (National 

Electric  Light  Association.) 372,  373.  377,  378,  379 

Editorial  374 

Photometric  Value  of  Arc  Lamps.     (National  Electric  Light 

Association.) 375 

Annual    Meeting    cf  the  American   Institute  of    Electrical 

Engineers 375 

Rate  Question  in  Chicago 375 

Benetiis  of  Association.    By  James  Blake  Cabcon,    (National 

Electric  Li^ht  Association.) 375 

Development  of  the  Telephone  Field - 376.  377 

Indiana  Telephone  Items 376 

Telephone  News  from  the  Northwest 376 

Ohio  Telephone  Notes  376 

Rate  Reduction  in  Washineton  Upheld 376 

Independents  to  Continue  the  Fight  in  Berliner  Case 376 

Uniform  Rural  Rates  Wanted  in  Indiana 376 

Telephone  Competit  on  in  Chicaeo-  - 376 

Bell  Company  May  InTease  Its  Stock 376 

Extensions  of  Twin  City  Company  in  Minneapolis  and  St, 

P-iuI 376 

Government  Telephone  System  in  Porto  Rico 377 

Opposili-'n  to  Canadian  Bell  Company 377 

Extensions  and  Improvements 377 

Telephone  Men 377 

General  Telephone  News 377 

Manufacturers  and  Dealers 377 

Stanley  Spher'c^l-coil  Wattmeter.     Illustrated  379 

New  Shops  of  Sturtevant  Company.     Illustrated   379 

Electric-! igh line  Rates  in  Denver 379 

British  Pacific  Cable  Project  "Hung  Up" 379 

The  Machinii^is'  Strike 379 

Naval  Report  on  Wireless  Telegraphy 380 

Rate  War  in  Montreal 380 

Rapid  Transit  in  Germany 380 

Chicago  E  evated-railway  Consolidation 380 

Municipal    Ownership    versus     Private     Corporations.      By 
Thomas   D.    Miller.      (Sonthwes  ero    Gas,  E'e  :tric   and 

Street  Railway  Associaiion.) 380 

Railway  Extensions  in  New  York  State 3S0 

DEPARTMENTS, 

Correspondence 381,  382 

New  York  Notes 381 

New  England  News 381 

From  the  Buckeye  State 381,  382 

Information  from  Indiana 382 

Northwestern  Notations 382 

Persona! 382 

Electric  Lighting 382 

Electric  Railways 382,  3S3 

Pobli cations 383 

Power  Transmission 383 

Societies  and  Schools 383 

Space  Teleeraphy 383 

Miscellaneous 383 

Trade  News  383 

Business 383 

Illustrated  Electrical  Patent  Record 383,  834 

conventions  and  expositions. 

Independent  Telephone  assciation  of  the  United  Slates,  Con- 
vention Hall.  Buffalo.  N.  Y.,  June  nth  to  13th. 

Canadian  Electrical  association,  Ottawa,  Ont.,  June  19th  to 
2ist 

Association  ot  Railway  Telegraph  Superintendents,  Statler's 
Pan-American  Hotel,  Buffalo.  N .  Y..  fune  igth.  20lh  and  21st. 
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September  loth. 

Old  Time  Telegraphers' association  and  United  States  Mili- 
tary Telegraph  Corps.  Windsor  Hotel.  Montreal,  Que.,  Septem- 
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American  Street  Railway  association,  Madison  Square  Garden, 
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It  is,  of  course,  impossible  to  predict  the  extent  to 
which  Mr.  Edison's  storage  battery  will  supersede 
the  ordinary  lead  accumulator  until  the  new  cell  has 
been  put  into  actual  commercial  service  on  an  ex- 
tended scale.  With  the  performance  of  the  old  type 
we  are  all  familiar;  its  defects  are  admitted  and  well 
known ;  but  nevertheless  it  has  done  valuable  work 
and  is  not  to  be  lightly  discarded.  Millions  of  dol- 
lars are  invested  in  lead  storage  batteries  in  the 
United  States  alone,  and  if,  by  Mr.  Edison's  inven- 
tion, all  this  apparatus  has  become  obsolete,  the  situ- 
ation is,  indeed,  one  of  grave  importance  and  great  in- 
terest. But  so  far  the  claims  for  the  new  battery 
rest  principally  on  its  adaptability  for  automobile 
work.  Mr.  Edison  himself  is  reported  to  have  laid 
stress  on  its  advantages  in  heavy  trucking.  Little 
has  been  said  about  the  use  of  the  nickel-iron  cells  in 
stationary  power  plants,  where  weight  is  of  less  im- 
portance. It  is  likely,  however,  that  if  the  new  bat- 
tery "makes  good,"  to  employ  an  expressive  slang 
phrase,  in  vehicle  work,  its  comparative  absence  of 
deterioration  and  rapidity  of  charge  and  discharge 
will  also  make  it  more  available  for  all  classes  of 
work  to  which  storage  batteries  are  applied.  The 
n-echanical  design  and  construction  of  the  cell  are 
evidently  of  great  excellence.  If  the  chemical  com- 
binations and  electrical  characteristics  outlined  in 
Dr.  Kennelly's  cautiously  written  paper  are  achieved 
in  practice,  outside  of  the  laboratory,  and  if  the  cost 
factor  can  be  satisfactorily  adjusted  to  commercial 
requirements,  there  seems  to  be  no  escape  from  the 
conclusion  that  the  new  battery  will  indeed  prove 
to  be  epoch-making.  But  the  lead  batteries  are  doing 
the  work  now.  The  future  alone  can  determine 
whether  they   are  to  be   superseded. 


A  long  abstract  of  Mr.  F.  W.  Willcox's  paper  on 
"The  Practical  Side  of  the  Incandescent  Lamp," 
which  was  read  at  last  week's  meeting  of  the  National 
Electric  Light  association  in  Niagara  Falls,  N.  Y.. 
is  presented  in  this  issue  of  the  Western  Electrician. 
It  contains  much  information  and  many  hints  of 
value  to  central-station  and  isolated-plant  men,  al- 
though, of  course,  the  author  looks  at  the  subject 
from  the  point  of  view  of  the  manufacturing  com- 
pany with  which  he  is  connected.  Mr.  Willcox 
has  gone  into  his  subject  exhaustively,  for  a  con- 
vention paper,  and  his  essay,  if  printed  in  full  in 
the  Western  Electrician,  would  occupy  twice  the 
space  devoted  to  the  condensation  made  for  this 
journal. 

The  author  divides  his  paper  into  three  parts- 
lamp  types,  lamp  quality  and  lamp  use.  The  first 
two  are  interesting  and  valuable,  but  the  last  head- 
ing will  excite  especial  interest,  for  under  it  Mr. 
Willcox  advocates  free  lamp  renewals  as  the  key 
to  the  incandescent-lighting  situation.  The  writer 
goes  further  than  this  and  asserts  that  the  lamps 
should  be  periodically  replaced  at  regular  intervals. 
"Some  other  standard  than  the  limit  of  a  customer's 
patience  should  prevail,"  says  Mr.  Willcox,  who  cites 
with  approval  the  method  of  replacing  lain'ps  origi- 
nated by  Mr.  James  English  at  Bridgeport  and  New 
Haven,  Conn.  Lamp  manufacturers  naturally  de- 
sire to  see  the  greatest  possible  consumption  of  in- 
candescent lamps,  but  Mr.  Willcox's  assertion  that 
central-station  men  "pay  either  the  lamps  01:  the 
penalty"  may  be  exactly  right,  nevertheless.  The 
c|uestion  of  prompt  and  unsolicited  lamp  renewal 
is  worthy  of  careful  attention  on  the  part  of  electric- 
light  rnen — of  more  attention,  in  fact,  than  it  re- 
ceives. In  this  respect,  as  well  as  others,  the  paper 
under  consideration   deserves   studious   perusal. 


Diverging  opinions  on  the  part  of  steam  and  elec- 
tric-railway men  are  manifested  in  England  in  rela- 
tion to  the  project  of  building  a  high-speed  "monorail" 
electric  railway  between  Manchester  and  Liverpool. 
The  promoters  of  this  line  anticipate  that  the  cars 
will  be  able  to  attain  a  speed  of  no  miles  an  hour, 
making  the  journey  between  the  two  cities  in  20 
minutes.  They  propose  to  run  single  cars  contain- 
ing 60  passengers  at  intervals  of  10  minutes,  with  no 


stops  between  the  termini.  The  cars  are  to  be  fitted 
with  two  brakes,  one  to  be  the  Wcstinghouse  and 
the  other  an  electric  or  magnetic  brake.  By  apply- 
ing the  Wcstinghouse  brake  alone  the  car,  when  run- 
ning at  no  miles  an  hour,  can  be  stopped  in  I.coo 
yards,  it  is  said,  and  by  applying  also  the  electric 
brake,  it  is  said  that  the  stoppage  can  be  effected  in 
500  yards.  F.  B.  Behr,  designer  of  the  line,  says 
that  the  railway  would  consist  of  an  A-shaped  struc- 
ture, with  one  rail  line  at  the  apex  and  two  on  each 
side  of  the  A.  The  carriage  would  sit  on  the  top  line 
like  a  pannier  on  a  pony,  and  the  center  of  gravity 
would  be  below  that  line.  On  the  side  lines  guiding 
wheels  would  run,  and  these  would  chiefly  conic 
into  play  when  the  carriage  passed  around  a  curve. 
It  would  be  impossible  to  derail  the  car  unless  the 
line  itself  were  broken,  however  sharp  the  CLtrve. 
He  considers  that  the  line  would  be  safer  than  any 
double  line,  and  that  not  the  slightest  risk  would 
be  involved  in  running  at  the  rate  of  no  miles  an 
hour.  The  floor  of  the  car  is  to  be  4%  feet  above 
the   ground. 

At  a  recent  parliamentary  hearing  on  this  inter- 
esting project  Dr.  E.  Hopkinson  said  that  he  had 
no  doubt  whatever  of  the  possibility  of  running  the 
trains  on  the  monorail  line  at  the  speed  proposed. 
In  relation  to  the  transmission  of  the  power  from  the 
motor  shaft  or  shafts  to  the  car  axle,  he  said  that 
three  methods  were  feasible  One  way  was  what 
Mr.  Behr  adopted  in  Brussels — to  put  the  motor 
down  below  and  drive  by  a  chain  from  the  motor 
axle  to  the  axle  carrying  the  car.  He  be- 
lieved that  it  would  be  quite  practicable  to  apply 
this  system  to  the  proposed  new  railway,  although 
he  did  not  say  he  considered  it  would  be  the  best 
one  for  the  purpose.  Another  way  was  by  adopting 
the  method  used  on  every  trolley  car  in  the  world — 
that  of  having  a  spur-wheel  on  the  motor  and  an- 
other on  the  axle  and  gearing  one  up  to  the  other. 
He  had  known  a  line  in  which  gears  had  run  up 
to  50  or  60  miles  an  hour  very  successfully.  He 
thought  that  powers  up  to  something  like  80  horse- 
power or  100  horsepower  had  been  transmitted  by 
means  of  these  gears,  but  he  believed  it  was  possible 
and  practicable  that  such  a  power  as  37s  horsepower 
could  be  transmitted  by  them.  Another  plan  would 
be  to  do  away  with  gear  altogether  and  to  put  the 
motor  direct  upon  the  axles.  That  was  the  plan 
adopted  on  the  City  and  South  London  railway, 
and  it  was  both  possible  and  practicable  for  the 
"mono"  line.  Dr.  Hopkinson  advocated  four  motors 
of  375  horsepower  each,  operated  at  1,000  volts,  for 
each  car.  Apparently,  he  favors  polyphase  motors, 
for  he  speaks  of  three  conductors,  one  arranged  for 
a  sliding  contact  on  the  car. 

Major  P.  Cardew  said  he  had  investigated  the 
scheme,  and  had  no  doubt  that  it  was  possible  to 
propel  a  car  of  about  50  tons'  weight  at  the  speed 
suggested  by  the  promoters.  The  power  would  be 
generated  in  one  power  house,  and  the  three-phase 
current  would  be  used  at  an  alternation  of  15  com- 
plete periods  per  second  and  a  pressure  of  about 
10,000  volts,  though  the  pressure  need  not  be  so  high 
as  that.  A  pressure  of  10,000  volts  would  be  suffi- 
ciently high  for  transmission  to  the  distance  re- 
quired without  undue  loss.  If  the  Board  of  Trade 
allowed  the  pressure  which  was  now  being  worked 
on  the  continent,  or  was  just  about  to  be  put  into 
practice,  it  would  be  a  pressure  of  3,000  volts. 

Sir  William  Preece  also  approved  the  plans.  How- 
ever, Sir  Douglas  Fox,  a  civil  engineer,  and  others 
opposed  the  scheme.  Sir  Douglas  said  that  it  would 
cause  a  setback  to  the  introduction  of  electric  trac- 
tion at  high  speed.  Professor  S.  H.  Short,  now 
firmly  transplanted  in  England,  it  appears,  did  not 
believe  the  car  was  planned  to  be  sufficiently  sub- 
stantial. The  braking  arrangements  were  also  in- 
adequate, he  thought.  Stephen  Sellon,  chief  engi- 
neer of  the  British  Electric  Traction  company,  con- 
sidered the  scheme  both  crude  and  impracticable. 
Professor  A.  A.  C.  Wilson  said  that  Mr.  Behr  did 
not  have  room  on  his  proposed  car  for  the  heavy 
motors  required:  his  motors  were  where  his  pas- 
sengers should  be.  The  speed  limit  of  safety  on 
curves  would  be  85  miles  an  hour.  Other  gentlemen 
added  their  mites  of  opinion  before  this  exceedingly 
instructive  hearing  was  adjourned. 

This  radical  project  antl  its  vigorous  discussion, 
when  considered  with  the  London  tube  projects, 
show  that  while  the  Englishmen  were  slow  in  tak- 
ing up  electric  traction,  they  are  now  considering 
its  very  latest  phases.  American  engineers  can  find 
much  that  is  instructive  in  the  British  situation. 


June   1,   190I 

Photometric  Value  of  Arc  Lamps.' 

Professor  C.  P.  Matthews  (.photometrist  to  the 
committee;,  Purdue  University:  It  may  be  of  some 
interest  to  you  to  know  that  these  are  the  first  tests 
that  have  been  made  on  arc  lamps  in  which  the 
candlepower  has  been  followed  up  during  the  life 
of  the  lamp.  There  are  plenty  of  life  tests  taking 
the  duration  of  the  burning  of  the  carbons,  but,  so 
far  as  I  know,  and  I  have  watched  the  literature 
of  the  subject  closely,  there  are  no  tests  in  which 
the  candlepower  is  measured  from  time  to  time 
through  the  entire  life  of  the  lamp.  Hence,  in  that 
respect,  these  results  are  somewhat  unique. 

G.  \V.  Hubley,  Louisville,  Ky. :  This  is  a  very 
interesting  report  and  evidences  the  very  good  work 
performed  by  the  committee.  I  wish  to  move  that 
the  association  accept  the  report  and  tender  a  vote 
of  thanks  to  the  committee,  and  that  the  committee 
be  asked  to  continue  this  work  until  its  completion. 

The  motion   w-as  carried. 

Charles  R.  Price,  New  Bedford,  Mass.:  What  is 
a  Hefner  unit? 

Professor  W.  E.  Goldsborough  (member  of  the 
committee),  Purdue  L^niversity:  A  Hefner  unit  is 
the  unit  that  has  been  adopted  by  the  American  So- 
ciety of  Electrical  Engineers  as  a  better  standard  to 
determine  the  standard  of  light  than  the  old  British 
candle.  In  our  investigations  we  use  what  is  called 
the  Hefner-Alteneck  lamp,  in  which  we  burn  a 
wick  very  much  on  the  style  of  the  ordinary  lamp, 
and  it  is  bound  to  be  more  reliable  than  the  English 
candle.  The  ratio  of  O.SS  between  the  Hefner  unit 
and  the  British  candle  gives  us  a  basis  of  comparison 
which  may  be  employed  in  judging  of  the  results 
of  our  w'ork,  so  as  to  put  them  on  the  basis  of  Brit- 
ish candles.  The  committee  has  thought  best  to 
introduce  the  use  of  Hefner  units  in  its  work  in 
view  of  the  fact  that  in  America  it  has  been  given 
a  certain  standing  by  the  action  taken  by  the  Ameri- 
can Institute  of  Electrical  Engineers,  and  I  believe 
also  by  your  own  association.  For  that  reason  it  is 
well  for*  us  to  begin  to  think  in  Plefner  units,  as  it  is 
a  much  more  rehable  standard  than  the  other,  and  so 
regarded  by  engineering  societies  generally  at  the 
present  time. 

Professor  Matthews :  Nobody  really  knows  what 
the  British  candle  is.  \\'hen  we  say  a  Hefner  unit 
is  0.88  of  a  British  candle,  we  do  not  say  much. 
One  batch  of  British  candles  will  give  one  re- 
sult and  another  batch  will  give  an  entirely 
different  result.  You  can  get  an  accuracy  within 
two  per  cent,  with  a  Hefner  lamp.  It  is  subject  to 
changes  in  the  amount  of  moisture  in  the  atmosphere 
and  also  slighth'  reacts  to  carbonic-acid  gas  in  the 
room,  but  it  is  bj^  far  the  best  of  all  standards  of 
light.  It  has  an  unfortunate  color,  rather  reddish, 
but  until  w^e  get  something  better  we  cannot  do 
better  than  use   it. 

The  American  Institute  committee  on  standards 
of  light  showed  unmistakably  that  of  all  the  stand- 
ards which  it  tested — I  was  myself  a  member  of 
that  committee — no  standard  gave  quite  the  perform- 
ance that  the  amyl-acetate  lamp  did,  for  steadiness 
and  reproducibilit3^  I  am  quite  convinced  there  is 
no  standard  quite  as  good  as  the  Hefner  lamp.  The 
wick  is  about  the  size  of  a  lead  pencil,  and  the  flame 
height  is  40  millimeters,  which  is  a  little  over  an 
inch  and  a  half,  the  height  of  an  ordinary  candle 
fiame.  Taking  the  mean  of  all  the  given  measures  of 
a  British  candle,  the  intensity  of  the  Hefner  unit 
is  0.88  of  the  British  candle. 

Converse  D.  Marsh,  New  York:  I  think  there  is 
one  point  which  should  be  brought  out  and  kept  in 
mind  by  our  friends  who  undertake  these  measure- 
ments. Different  obsen^ers,  at  different  times,  have 
found  a  different  ratio  of  value,  but  the  American 
Institute  hit  on  0.8S.  It  had  a  committee  appointed 
which  recommended  that  this  fixed  value,  0.S8,  be 
made  in  terms  of  standards  of  electrical  candles. 
If  the  ordinary  observer  wants  to  make  observa- 
tions on  the  photometer,  he  should  use  the  elec- 
trical standard  and  not  touch  the  lamp.  The  lamp 
is  variable,  and  among  other  considerations  that 
have  been  noted  is  the  barometrical  pressure,  which 
has  an  influence  on  the  measurements.  If  we  fix 
on  0.88  as  the  Hefner  unit,  we  can  translate  that 
readily  from  an  electrical  standard  into  candlepower. 
^lany  observations  are  based  on  candlepower,  but 
I  believe  it  would  be  unwise  for  the  ordinary  ob- 
server to  attempt  to  get  his  results  from  the  Hefner 
unit.  He  should  use  an  electrical  standard,  which 
is  as  unchangeable  as  anything  can  be. 

Samuel  Scovil,  Cleveland :  I  would  like  to  get 
some  information  as  to  the  rated  candlepower  of 
the  Welsbach  lamps.  I  understand  that  they  are 
generally  rated  at  50  candles,  but  I  believe  the  can- 
dlepower varies,  whether  we  test  these  lamps  in  a 
dry  room  or  test  them  out  of  doors  in  damp 
weather. 

Mr.  Price:  We  have  not  tested  Welsbach  lamps 
in  any  quantity  to  establish  a  specified  candlepower. 
We  have  tested  them  occasionally.  We  assume,  in 
the  first  place,  that  they  give  about  50  candles.  It 
will  depend  on  the  age  of  the  mantle  at  the  time  of 
the  test,  and  there  are  also  other  causes  which  op- 
erate as  a  factor  in  rating  the  candlepower  of  Wels- 
bach lamps.  Then  there  are  the  differences,  owing 
to  the  individual  investigator,  that  will  come  in, 
and  among  six  men  I  think  we  will  find  a  difference 
var\-ing  from  four  to  five  candles.  I  have  not  heard 
the  point  brought  up  that  on  damp  nights  they  give 
less  candlepower  than  at  other  times. 

1.  DiscQssion  following  the  progress  report  of  a  commitiee  of 
the  National  Electric  Lifiht  ascociat^on  at  Niagari  Falls.  N.  V.. 
on  May  22.  1901,  and  presented  iu  abstract  in  the  Western  Elec- 
trician of  May  25.  1901. 
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President  Cahoon:  I  have  not  heard  it  brought 
up,  but  I  think  you  will  find  a  decided  lowering  of 
the  candlepower  on  a  damp  night. 

W.  F,  White,  Cincinnati :  I  think  there  is  a 
point  which  should  be  borne  in  mind  in  regard  to 
comparative  candlepower  and  the  effect  of  compari- 
sons taken  from  a  report  of  this  kind,  which  gives 
the  mean  hemispherical  candlepower  from  the  lower 
hemisphere.  The  results  ascertained  by  this  com- 
mittee have  been  principally  for  hemispherical  candle- 
powers,  which  are  for  commercial  or  indoor  condi- 
tions, and,  of  course,  for  that  purpose  the  hemi- 
spherical candlepower  is  a  very  interesting  basis 
of  comparison;  but  it  seems  to  me  that  the  inves- 
tigation of  the  illumination  of  streets  is  of  more 
mterest  to  the  greater  number  of  members  of  thjs 
association  than  the  indoor  conditions.  The  mean 
hemispherical  candlepower  is  a  good  comparison,  -and 
gives  results  which  are  desirable  for  indoor  lighting, 
but  in  a  commercial  way  we  find  the  indoor  condi- 
tions take  care  of  themselves,  and  we  do  not  need 
10  put  forth  any  arguments  in  favor  of  indoor  light- 
ing. For  street-lighting  conditions,  by  taking  the 
average  of  the  lower  hemisphere,  you  do  injustice 
to  the  merits  of  arc  lights  for  that  purpose.  With 
the  enclosed  lamp,  particularly,  the  candlepower 
under  the  lamp  is  low;  the  candlepower  at  a  fair 
degree  below  the  horizontal  is  high.  Therefore,  by 
taking  an  average  of  the  lower  hemisphere,  you  re- 
duce the  candlepower  and  get  a  lower  average  candle- 
power,  and  thus  you  indicate  a  result  in  street  light- 
ing which  you  do  not  get.  The  fact  is  that  the 
reduction  of  candlepower  under  the  lamp  or  close 
to  the  lamp  is  an  actual  advantage,  and  yet  instead 
of  showing  that  as  an  advantage  you  show  it  as  a 
disadvantage,  on  account  of  taking  into  consideration 
the  average  light  near  the  lamp.  We  will  take  av- 
erage readings  around  360  degrees  of  the  lamp;  the 
light  at  a  given  angle  from  the  horizontal  is  fair; 
but  it  is  not  fair  in  street  lighting  to  take  180  "de- 
grees in  the  vertical  plane  below  the  horizontal.  In 
street  lighting  we  ought  to  determine  the  height  of 
the  lamp  and  the  angle. at  which  the  average  is  to 
be  taken;  thus  for  a  Welsbach  lamp  of  50  candle- 
power,  100  feet  apart,  10  feet  above  the  ground;  for 
an  arc  light  of  500  candlepower,  at  any  desired  angle, 
25  feet  above  the  ground.  Therefore  a  different 
angle  is  desired,  and  the  average  illumination  of  the 
360  degrees  at  the  angle  below  the  horizontal  de- 
termined upon,  for  the  candlepower  decided  upon, 
should  give  a  fair  basis  of  comparison.  I  should 
like  very  much  to  see  this  committee  bend  its  efforts 
to  a  considerable  extent  to  street-lighting  conditions, 
to  determine  the  relative  candlepowers  of  the  il- 
luminants,  if  it  is  secured  at  different  distances  from 
the  source  of  light,  at  different  heights  from  the 
light  and  different  angles   from  the  horizontal. 

E.  F.  McCabe,  Bloomsburg,  Pa. :  I  believe  the 
work  of  the  committee  determined  whether  the 
American  or  foreign  carbons  give  longer  life  or 
better  intensity.  Do  I  understand  that  the  foreign 
carbons  give  both  the  longer  life  and  greater  in- 
tensity? 

Professor  Matthews :  From  the  standpoint  of  life 
we  get  the  longest  life  in  the  American  carbons,  say, 
115  hours'  average  life;  from  the  simple  standpoint 
of  intensity  only  we  get  the  best  from  the  European 
carbons;  from  the  standpoint  of  life  times  intensity, 
that  is.  candlepower-hours.  we  get  also  the  best 
from  the  European  carbons. 


Annual  Meeting  of  American  Institute 
of  Electrical  Engineers. 
At  the  annual  meeting  of  the  .American  Institute 
of  Electrical  Engineers  held  in  New  York  city  last 
week,  new  officers  for  the  ensuing  year  were  elected. 
Charles  P.  Steinmetz  of  Schenectady.  N.  Y.,  was 
elected  president  to  succeed  Carl  Hering.  Vice- 
presidents  elected  were  Dr.  Samuel  Sheldon,  George 
F.  Sever  and  Michael  I.  Pupin,  while  those  holding 
over  are  Gano  S.  Dunn,  Arthur  V.  Abbott  and  W. 
L.  R.  Emmet.  Managers  elected  for  the  three-year 
term  were  John  W.  Lieb,  Jr.,  Samuel  Reber.  Charles 
F.  Scott  and  W.  E.  Goldsborough.  The  hold-over 
managers  are  Charles  S.  Bradley.  William  D. 
Weaver.  C.  O.  Mailloux,  W.  S.  Barstow,  John  J. 
Carty,  Calvin  W.  Rice  and  Ralph  D.  Mershon. 
George  A.  Hamilton  and  Ralph  W.  Pope  were  re- 
elected treasurer  and  secretary,  respectively.  A  new 
constitution  for  the  Institute  was  adopted  at  the 
meeting.  Reports  of  the  treasurer  and  secretary 
showed  a  cash  balance  of  $1,451.48  and  a  total  mem- 
bership of  1,260- 


Rate  Question  in  Chicago. 

A  measure  proposing  uniform  rates  for  electric 
lighting  and  power  was  presented  at  the  meeting  of 
the  Chicago  City  Council  on  May  27th.  The  ordi- 
nance prohibits  discrimination  in  rates  "directly  or 
indirectly  by  means  of  any  rebate  or  other  shift  or 
evasion"  under  .penalty  of  a  fine  of  not  less  than 
$25  nor  tnore  than  $200.  It  is  provided  that  the  rates 
of  compensation  to  be  exacted  by  any  of  the  electric 
companies  shall  be  uniform  throughout  the  city.  By 
the  terms  of  the  ordinance  each  company  can  charge 
its  own  price  to  its  customers,  but  the  price  must  be 
uniform.  The  measure  was  made  a  special  order  for 
the  next  meeting,  and  Corporation  Counsel  Walker 
was  ordered  to  give  an  opinion  as  to  whether  the 
ordinance  was  legal. 
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Benefits  of  Association. 

Just  before  the  adjournment  of  the  convention  of 
the  National  Electric  Light   association  at   Niagara 
.  Falls  last  week  Lieutenant  James  Blake  Cahoon,  the 
retiring  president,  made  the  following  pertinent  re- 
marks ; 

"We  have  completed  the  programme  of  the  meet- 
mg,  not  in  a  hurry,  but  a  little  ahead  of  time,  which 
is  something  unusual.  In  my  address  to  the  asso- 
ciation, I  mentioned  the  fact  that  I  had  not  unduly 
urged  the  members  of  the  association  to  put  their 
shoulders  to  the  wheel  and  endeavor  to  increase  our 
membership.  When  we  compare  our  membership 
with  that  of  the  gas  association,  the  waterworks 
association,  and  various  others  of  the  national  bodies; 
we  find  that  their  membership  is  well  in  advance  of 
ours.  I  do  not  know  why  it  is  that  electrical  men 
hold  back  from  joining  this  association.  One  of 
the  members  remarked  that  perhaps  it  was  due  to  the 
fact  that  in  earlier  years  we  had  acquired  a  reputa- 
tion for  being  somewhat  boisterous  at  our  conven- 
tions ;  but,  like  many  things  in  the  earlier  days,  that  is 
a  thing  of  the  past.  The  association  has  come  more 
and  more  each  year  to  realize  that  these  meetings 
are  for  the  benefit  of  Ihe  members,  and  that  much 
can  be  learned  by  coming  here  and  meeting  other 
gentlemen  in  the  same  business  and  gaining  knowl- 
edge   from   contact    with   each   other. 

"I  hope  that  during  the  year  to  come  you  gen- 
tlemen will  each  and  every  one  make  up  your  mind 
to  bring  a  new  member  into  the  association.  We 
have  made  a  good  beginning.  We  want  that  work 
to  go  on,  and  we  want  particularly  to  bring  this 
association  up  to  the  plane  on  which  it  should  be. 
There  are  1,800  stations  in  the  country  that  can 
afford  to  join  this  association.  In  our  present  men-f- 
bership  we  have,  roughly  speaking,  10  per  cent,  of 
that   number. 

"The  only  way  a  central-station  manager  can  make 
progress  and  get  out  of  the  rut  that  he  is  liable  th 
get  into  is  by  going  out  in  the  world,  moving  around, 
and  seeing  what  other  people  are  doing.  If  he  vege- 
tates and  remains  at  home,  his  plant  droops  grad- 
ually, and  he  wonders  why  it  is  not  paying  dividends. 
He  becomes  plant-blind  and  does  not  know  what 
other  plants  are  doing.  He  does  not  know  what  his 
own  plant  is  doing,  and  because  so  many  central- 
station  managers  have  gotten  into  this  position,  the 
result  is,  as  was  reported  last  ycLr.  that  only  a  small 
percentage  of  the  electric-light  plants  are  actually 
earning  dividends. 

"We  were  all  much  interested  in  the  question  of 
steam  heating  as  an  auxiliary  to  an  electric-light 
station.  In  the  case  of  those  plants  that  are  to-dav 
going  behind,  I  believe  if  they  would  take  up  tha"t 
subject,  in  one  form  or  another — hot-water  heating 
or  steam  heating,  whichever  their  particular  needs 
demand — they  would  derive  a  revenue  which  would 
put  them  on  a  paying  basis.  The  same  way  with 
many  of  the  plants  that  are  now  without  storage 
batteries.  If  they  would  come  here  and  learn  of 
these  things,  they  would  realize  what  is  to  be  gained 
by  the  use  of  storage  batteries ;  they  would  discover 
where  their  plants  are  weak  and  how  they  can  over- 
come these  weaknesses. 

"During  the  last  year  I  have  had  letters  from  many 
small  plants  saying  they  desired  to  make  certain 
changes,  but  that  they  could  not  afford  to  pay  an 
engineer,  and  wanted  to  know  if  I  would  help  them 
out.  The  president  of  the  association  stands  readv 
at  all  times  to  help  the  small  station,  and.  wherever 
we  can,  we  give  information  which  will  benefit  our 
smaller  members.  The  big  companies  can  take  care 
of  themselves.  We  have  helped  many  companies  in 
the  question  of  municipal  ownership.  We  have  dis- 
tributed various  pamphlets  and  literature  in  this  last 
year.  I  know,  in  fact,  that  this  literature  has  done  a 
good  deal  of  good  to  central  stations,  and  in  numer- 
ous instances  I  have  had  replies  thanking  us  for  the 
assistance  we  have  rendered.  In  one  case  Ihe  mana- 
ger of  the  station  said  he  hoped  in  time  to  persuade 
his  board  of  directors  to  allow  him  to  have  the  com- 
pany join  the  association.  Throu.gh  our  efforts  we 
were  enabled  to  knock  out  a  proposed  municipal 
plant  in  the  city  in  question,  and  the  old  plant  got 
the  city  lighting  at  remunerative  prices;  yet  that 
plant  to-day  is  not  a  member  of  our  association. 
Many  plants  call  on  us  for  help  and  yet  they  do 
not  contribute  one  cent  to  help  the  association.  The 
only  way  we  can  get  the  data  which  we  supply  these 
companies  is  through  the  expenditure  of  money,  and 
such  companies  should  contribute  to  the  support  of 
the  association. 

"There  is  a  field  for  missionary  work  in  this  asso- 
ciation, and  I  rely  upon  you  gentlemen  to  put  your 
shoulders  to  the  wheel  and  help  your  new  president 
to  carry  this  work  forward  and  bring  the  association 
to  the  point  where  it  belongs.  We  should  have  at 
the  next  convention  a  membership  of  500.  and  we  can 
have  it  if  you  gentlemen  would  take  this  little  talk 
to  yourselves,  to  your  hearts,  and  when  you  go  home 
not  forget  what  has  been  said,  but  go  to  work  and 
get  a  new  member  and  bring  him  into  the  fold  at 
once. 

"I  want  to  thank  you.  gentlemen,  for  the  very 
cordial  co-operation  which  you  have  given  me  in 
the  work  of  the  association  during  the  last  year,  and 
I  lay  down  the  reins  of  the  presidency  with  the 
feeling  that  I  have  done  a  little  to  help  our  organ- 
ization. I  have  not  been  able  to  give  my  entire 
time  to  the  association,  as  other  duties  have  pressed 
upon  me,  but  I  have  done  what  I  could,  and  only 
wish  that  the  association  could  be  brought  up  to  a 
point  where  Ihcv  could  see  their  way  clear  to  in- 
creasing  its   usefulness    in   many   directions." 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Indiana  Telephone  Items. 

Articles  of  incorporation  were  tiled  with  the  secre- 
tary of  state  on  May  24th  by  the  Mansfield  and  Car- 
bon Co-operative  lelephone  company.  I'he  capital 
stock  is  placed  at  ?J,500.  The  directors  are  W.  N. 
Simer,  G.  iSl.  Pell,  J.  H.  Throop,  J.  B.  Garrigus, 
C.  Garrigus,  J.   P.  Coleman  and  S.  J.   Wilton. 

The  Indianapolis  council,  by  ordmance,  has  in- 
creased the  pay  of  telephone  operators  and  watch- 
men in  the  fire  department  from  $2  to  $2.25  a  day. 

Litigation  has  been  begun  to  test  the  right  of  the 
council  of  Hartford  City  to  revoke  the  franchise 
of  the  Central  Union  company.  Fifteen  years  ago 
the  latter  company  was  granted  a  franchise,  but 
after  a  time  the  exchange  was  abandoned,  and  only 
long-distance  connection  was  maintained.  After  the 
Independent  company  entered  the  field  the  Central 
Union  concluded  to  re-establish  the  old  office  and 
ser\'ice.  whereupon  the  council  revoked  its  franchise  ; 
hence   the   litigation. 

The  Debois  County  Telephone  company,  which 
has  been  working  in  the  vicinity  of  Jasper  for  some 
weeks,  opened  its  exchange  in  Jasper  to  the  public 
on  May   17th. 

W.  S.  Chapman,  auditor  of  the  Central  Union 
company,  has  reported  that  the  accounts  of  W.  E. 
Branson,  manager  of  the  local  ofiice  at  Goshen,  are 
not  in  a  tangled  condition,  as  reported  by  the  pub- 
lic press.  "There  was  some  confusion,"  said  he, 
"but  the  position  is  a  vexatious  one.  owing  to  sharp 
competition."  Branson  has  returned  to  the  city  and 
is  reinstated  as  manager. 

The  \\Vstern  Electrician  was  led  into  error  last 
week  in  giving  publicity  to  a  story  of  court  pro- 
ceedings by  telephone.  Judge  Neal  of  Noblesville 
says  that  there  is  nothing  in  the  story  published  to 
the  effect  that  he  heard  testimony  by  telephone,  lis- 
tened to  the  argument  of  James  M.  Fippin  of  Tipton 
in  the  same  manner,  and  then  granted  a  decree  in  a 
divorce  case. 

The  Central  Union  Telephone  company  has  es- 
tablished a  new  "short-time  talk"  rate  between  In- 
dianapolis and  Terre  Haute,  and  if  the  plan  is  a  suc- 
cess it  w^iU  be  tried  between  other  important  points 
on  the  company's  lines.  The  new  rate  is  25  cents 
for  one  minute,  and  five  cents  for  each  additional 
half  minute.  The  old  rate  was  45  cents  for  three 
minutes  and  15  cents  for  each  additional  minute. 
Manager  Hill  says  he  thinks  the  division  or  new 
rate  will  be  appreciated  by  people  who  use  tele- 
phones frequently.  "Few  people  have  an  idea,"  said 
he,  "of  how  much  they  can  say  in  a  minute.  A 
business  man  goes  into  a  telegraph  office  and  sends  a 
message,  boiled  down  to  a  few  words.  He  can,  in 
a  minute's  time,  speak  between  50  and  too  words 
over  a  telephone,  which  ought  to  be  sufficient  for 
accomplishing   what   he   desires." 

Manager  Sheerin  of  the  Independents  says  that 
his  companies  will  not  be  affected  in  any  way  by 
any  reduction  that  the  Central  Union  may  make. 
"We  fixed  our  rates  when  we  put  in  our  system," 
said  he.  "and  we  intend  to  stand  by  them.  We  are 
gratified  with  the  business  we  are  doing  under  the 
present  rates." 

Mr.  Sheerin  has  sent  out  a  personal  letter  to 
the  managers  of  the  Independent  telephone  compa- 
nies in  Indiana,  asking  for  the  exact  number  of 
Independent  and  Central  Union  telephones  in  each 
county.  He  will  make  up  a  report  from  this  and 
incorporate  it  in  his  annual  report  at  the  National 
meeting  of  the  Independent  companies  at  Buffalo, 
N.  Y.,  June  nth  to  13th.  Mr.  Sheerin  is  secretary 
of  the  National  association,  and  will  read  a  paper 
before  the   convention.  F. 


Telephone  News  from  the  Northwest. 

The  Fulda  Telephone  company  has  been  incor- 
porated at  Fulda,   Minn.,  with  $25,000  capital   stock. 

The  local  exchange  at  Willniar,  Minn.,  will  in- 
stall a  new  switchboard  with  a  capacity  of  200  in- 
struments. 

H.  H.  Heath  of  Neillsville,  Wis.,  and  J.  C.  Marsh 
of  Marshfield.  Wis.,  have  bought  the  Loyal  telephone 
line,  and  will  combine  it  with  the  Clark  County 
system.  The  old  line  will  at  once  be  put  in  first- 
class  condition,  and  extended  to  Marshfield,  via 
Granton  and  Chili. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  contemplates  establishing  a  local  exchange 
in  Lake  Crystal,  Minn. 

The  Fairmont  Telephone  company  is  arranging 
for  a  system  to  accommodate  400  subscribers.  The 
company  started  with  accommodations  for  100  and 
increased  it  to  200,  but  it  now  has  240  subscribers,  and 
the  number  is  increasing. 

The  Chippewa  Valley  Telephone  company  has 
been  formed  to  build  a  line  from  Cameron  to  Tony, 
Wis.  Local  exchanges  will  be  put  in  at  Bruce, 
Ladysmith  and  Tony. 

The  Elbow  Lake  Telephone  company  has  been  in- 
corporated at  Elbow  Lake,  Minn.,  and  has  begun 
constructing  a  local  line. 

Farmers  between  Fountain  and  Wykoff.  Minn., 
will  build  a  telephone  line. 

The  E.  H.  Martin  Telephone  company  of  Webster 
City.  Iowa,  has  offered  to  install  a  local  exchange 
at   Dayton,  Iowa,  if  35  subscribers  are   secured. 

The  Lewistown  Telephone  company  has  been 
granted  a  franchise  for  a  local  and  long-distance 
system   at   Lewistown,   Mont. 


The  Franklin-Hardin  Telephone  company  has  been 
formed  at  Iowa  Falls,  Iowa,  to  establish  a  system 
t-'t  rural  telephones  in  Franklin  and  Hardin  counties. 

The  Farmers'  Mutual  Telephone  company,  which 
operates  lines  from  Villisca  to  Hepburn  and  Cla- 
riiida,  Iowa,  will  build  another  line  to  Clarinda  and 
connect  with  other  mutual  lines  at  Villisca  and 
Clarinda. 

The  Central  Telephone  company  of  Rockwell 
City,  Iowa,  plans  an  extensive  system  of  rural  telc- 
pliones,   to   cover    the    entire    county. 

The  Interior  Telephone  company  is  an  applicant 
for  a  local  franchise  at  Grinnell,  Iowa. 

The  Iron  Range  Electric  Telephone  company  has 
started  work  at  Hibbing,  Minn.,  for  a  local  exchange. 
.A  central-energy   system   will  be  installed.  R. 


Ohio  Telephone  Notes. 

The  Home  Telephone  company  of  Dayton  has 
been  granted  a  franchise  in  that  city  by  the  Probate 
Court  of  Montgomery  County,  under  the  state  laws 
governing  the  matter,  when  terms  cannot  be  agreed 
upon  between  a  company  and  municipal  corporation. 
'1  he  franchise  is  to  exist  for  the  term  of  2^  years, 
the  same  as  was  granted  the  Bell  interests.  The 
matter  has  been  before  the  court  for  several  months 
and  very  careful  consideration  has  been  given  it. 
Harry  Keifaber  is  the  president  of  the  new  com- 
pany ;  Albert  Emanuel,  an  attorney,  is  the  secretary, 
and  Joseph  Weil,  general  manager.  The  terms  of 
the  franchise  require  the  company  to  complete  the 
plant  by  January  i,  1903,  and  have  it  in  operation 
within  00  days   after   that   time. 

The  V^alley  Telephone  company  of  W^ilmot.  Stark 
County,  has  been  incorporated,  with  a  capital  stock 
of  $1,000,  to  build  a  village  exchange. 

The  Union  Telephone  company  of  Fairview  has 
been  incorporated,  with  a  capital  stock  of  $ro,ooo,  by 
C.  E.  Miller,  B.  F.  Sheppard  and  others.  The  com- 
pany will  operate  lines  in  Guernsey,  Harrison  and 
Belmont  counties. 

The  Harrison  County  Telephone  company  of  Cadiz 
has  filed  notice  with  the  secretary  of  state  of  an 
increase  of  capital   stock  from  $25,000  to  $50,000. 

The  Buckeye  State  Telephone  company  of  Nor- 
walk,  Ohio,  is  one  of  the  new  incorporations  of  last 
week,  with  C.  D.  Miles,  F.  H.  Jones,  H.  E.  Graham, 
J.  R.  McKnight  and  George  H.  Gates  as  the  incor- 
porators. The  capital  stock  is  placed  at  $10,000. 
The  articles  of  incorporation  provide  that  the  com- 
pany may  lease,  own  and  build  a  telephone  system 
and  a  magnetic  telegraph  system  in  the  counties  of 
Huron,  Erie  and  Lorain. 

The  Madison  and  Clark  County  Telephone  com- 
pany has  absorbed  the  systems  at  London  and  South 
Charleston,  and  the  latter  will  hereafter  be  operated 
under  one  management,  Fred  Peirce,  formerly  of  the 
London  company,  being  the  general  manager.  Flon. 
William  M.  Jones,  banker  and  capitalist,  is  the  presi- 
dent of  the  consolidated  company. 

The  Miami  Telephone  company  has  received  .an 
extension  of  franchise  for  25  years  from  the  Middle- 
town  council,  on  condition  that  the  system,  be  im- 
proved. The  Citizens'  Telephone  company  was  re- 
fused   a    franchise.  C. 


Rate  Reduction    In    Washington   Upheld. 

The  Court  of  Appeals  of  the  District  of  Columbia 
has  afiirmcd  the  constitutionality  of  the  Act  of  Con- 
gress of  1898,  which  reduced  by  40  per  cent,  the  tele- 
phone rates  in  the  city  of  Washington,  D.  C.  The 
Bell  Telephone  company  refused  to  reduce  its  charges 
to  the  rates  fixed  by  the  act,  alleging  it  unconsiitu- 
lional  for  the  reason  that  it  interfered  with  chartered 
rights  and  that  service  could  not  be  performed  at  the 
prices  fixed  by  Congress.  Suit  was  brought  before 
the  Supreme  Court  of  the  District  of  Columbia  and 
Justice  Barnard  held  that  the  act  was  unconstitu- 
tional. The  case  was  then  carried  to  the  Court  of 
Appeals,  which  reversed  the  judgment  of  Justice 
Barnard  and  directed  the  granting  of  an  injunction. 
An  appeal  will  probably  be  taken  to  the  Supreme 
Court  of  the  United  States. 


Independents  to  Continue  Fight  In    Ber- 
liner Case. 

Six  years  ago  a  national  committee  of  the  Inde- 
pendent telephone  interests  was  appointed  to  look 
after  the  litigation  they  were  involved  in  with  the 
Bell  telephone  interests  over  the  Berliner  patents. 
Hugh  Daugherty  of  Bluffton.  Ind,,  a  member  of  that 
committee,  has  just  returned  from  New  York  and 
Boston,  where  the  members  of  the  committee  held 
a  meeting  recently.  He  is  quoted  as  saying:  "The 
Bell  company  has  ordered  a  transcript  in  an  appeal 
from  the  Boston  decision  to  the  United  States  Court 
of  Appeals,  hence  the  committee  must  continue  the 
fight  in  the  higher  court.  But  I  believe -that  the 
lower  court   will   be   sustained." 


Uniform  Rural  Rates  Wanted  in  Indiana. 

It  is  announced  that  the  Independent  telephone 
men  of  Indiana  will  be  called  together  within  a 
lew  days  to  take  some  action  toward  establishing 
uniform  rates  for  service  in  the  rural  or  farming 
districts.  The  Independents,  who  have  taken  the 
initiative  in  this  important  development  of  the  tele- 
phone business  in  Indiana,  say  that  while  there  is 
a  uniformity  of  rates  in  the  cities  and  towns,  and 
an  understanding  concerning  the  long-distance  con- 
nections, there  has  been  much  confusion  as  to  what 
shall  be  charged  in  the  country  districts.  Thou- 
sands of  farm  residences  have  been  connected  with 
the  city  and  town  exchanges  within  the  last  few 
years,  and  the  demand  for  telephones  among  the 
farmers  is  increasing  at  a  rapid  rate.  Hon.  Hugh 
Daugherty  of  Bluffton,  who  has  been  prominently 
identified  with  the  organization  of  the  Independents 
and  is  a  heavy  stockholder  in  the  business,  an- 
nounces that  the  meeting  will  be  called  to  consider 
rural  charges.  Mr.  Daugherty  says  "that  in  some 
localities  the  farmers  are  charged  $1  a  month  for 
telephones,  in  others  the  rate  varies  from  $1  to  $2, 
and  there  are  some  places  where  competition  has 
ground  the  rate  down  below  $1  per  month."  With 
I  he  rapidly  increasing  business  in  this  department, 
the  men  who  have  been  conspicuous  in  shaping  the 
progress  of  the  Independents  have  decided  that 
something  should  be  done  at  once  toward  bringing 
about  a  uniform  rate  for  country  service.  "There 
lias  been  a  wonderful  development  in  the  rural 
branch  of  the  telephone  business  lately,"  said  Mr. 
DaiLgherty.  "The  farmers  are  anxious  to  have  tele- 
phone connection  with  the  cities,  towns  and  their 
neighbors,  but  at  this  lime  there  is  no  uniformity 
among  the  Independents  as  to  what  rate  shall  be 
charged."  Mr,  Daugherty  said  he  thought  there 
sliould  be  a  uniform  rate  of  $1.50  a  month  for  tele- 
phones in  the  rural  districts.  This  would  not  be 
too  much  for  the  class  of  farmers  to  pay  who  want 
telephones^  and  it  will  result  in  better  service.  The 
Central  Union  company  has  recentlv  entered  the 
rural  districts  in  competition  with  the' Independenis. 
and  in  .some  localities  they  are  said  to  be  charging 
but  50  cents  a  month    for   each  telephone. 


Telephone  Competition  In  Chicago. 

It  is  reported  that  the  committee  of  the  City  Coun- 
cil of  Chicago  to  which  the  matter  was  referred 
does  not  favor  the  ordinance  to  grant  an  extension 
of  territory  to  the  United  Telegraph,  Telephone  and 
Electric  company,  which  is  now  confined  to  Hyde 
Park.  •  Officers  of  the  company  appeared  before  the 
committee  in  behalf  of  the  ordinance.  They  said 
that  their  company  was  willing  to  install  free  tele- 
phones beside  those  of  the  Chicago  Telephone  com- 
pany, and  that  their  own  instruments  should  only 
be  paid  for  at  the  rate  of  five  cents  for  each  time  the 
telephone  is  used.  The  officers  of  the  company  also 
promised  to  make  the  rates  lower  by  one-half  than 
those  charged  by  the  Chicago  Telephone  company. 
Finally,  the  committee  agreed  to  meet  again  on  June 
-ih   for   further  consideration  of  the  ordinance. 

While  the  company  in  Hyde  Park  is  making  strong 
efforts  to  gain  a  foothold  downtown,  the  Chicago 
Telephone  company  announces  reduced  ratfs  for  all 
subscribers  under  the  newly  inaugurated  nickel-ih- 
Ihe-slot  system. 


Bell  Company    May  Increase  Its    Stock. 

The  American  Telephone  and  Telegraph  company 
will  hold  a  special  meeting  in  New  York  on  June 
3d,  at  which  the  stockholders  will  vote  on  a  propo- 
sition to  increase  the  stock  from  $100,000,000  to 
$150,000,000.  It  is  understood  that  the  new  stock,  if 
authorized,  will  be  issued  in  accordance  with  the 
policy  adopted  at  the  time  of  the  transfer  of  the 
American  Bell  property,  but  that  only  Sio,ooo,ooo 
will  be  issued  in  the  near  future.  This  will  be  given 
the  stockholders  at  par.  It  is  thought  that  the  in- 
crease is  in  connection  with  the  extension  of  the 
properties  of  the  subsidiary  companies  and  to  carry 
out  the  Bell  company's  intention  to  exchange  stock 
for  that  of  subsidiary  companies,  thereby  forming 
one  large  corporation. 


A  large  force  of  workmen  is  building  a  telephone 
line  from  Dresden  to  Sharon,  Tcnn.,  for  the  Weak- 
ley County  Telephone  company.  The  company  al- 
ready has  a  large  list  of  subscribers  in  Sharon,  and 
the  exchange  is  rapidly  nearing  completion. 


Extensions  of  Twin  City  Company  in 
Minneapolis  and  St.  Paul. 

Tlie  Twin  City  Telephone  company  of  Minneap- 
olis. Minn.,  has  awarded  contracts  for  the  erection 
of  sub-e.Kchange  buildings  at  Hague  and  Dale 
streets  in  St.  Paul,  and  at  Twenty-sixth  and  Blais- 
dell  avenue,  Minneapolis.  Work  on  both  buildings 
will  be  rushed,  and  the  company  will  cover  the 
suburbs  adjacent  to  those  points  as  soon  as  possible. 
The  company  is  also  installing  a  switchboard  on  the 
East  Side  in  Minneapolis,  with  2,000  capacity,  which 
will  be  in  working  order  about  July  1st.  The  sub- 
exchanges  just  contracted  for  will  have  a  capacity 
for  about  3,200  connections  each.  Since  the  reor- 
ganization of  the  company,  debts  to  the  amount  of 
$180,000  have  been  paid,  cash  has  been  paid  for 
a  large  amount  of  material  and  the  company  has 
placed  itself  in  a  position  to  discount  all  its  bills. 
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Government  Telephone  System  in  Porto 
Rico. 

With  ihe  annexation  of  Porto  Rico,  the  government 
came  into  possession  of  the  telephone  system  of  the 
island.  A  continuance  of  the  poHcy  foHowed  by  the 
Spanish  government  is  favored  by  General  Greeley, 
who  superintended  the  reconstruction  of  the  lines, 
it"  his  plan  is  followed,  the  United  States  government 
will  have  a  valuable  telephone  system,  which  will 
cover  almost  the  entire  island. 

Concessions  for  telephone  lines,  under  the  Spanish 
system,  were  granted  to  Ihe  highest  bidder  at  public 
auction,  the  bidding  being  on  the  percentage  the 
government  received  from  the  total  collection,  the 
minimum  of  which  was  six  per  cent,  of  the  collec- 
tions. Concessions  were  granted  for  a  period  of  20 
years,  counted  from  the  date  of  the  drafting  of  the 
instrument  containing  the  contract.  Upon  the  ex- 
piration of  the  period  of  concession  the  telephone 
lines  and  apparatus  become  the  property  of  the  gov- 
ernment. 

The  concessioners  were  required  to  install  the  lat- 
est and  most  perfect  apparatus  obtainable,  and  if 
there  were  any  inventions  which,  in  the  judgment 
of  the  government,  would  be  of  benefit  to  the  serv- 
ice, the  concessioner  was  required  to  make  use  of 
it  within  the  period  of  six  months,  and  should  he 
not  do  so  the  government  was  authorized  to  establish 
a  new  service,  making  use  of  the  improvements  which 
the  new  invention  might  furnish.  In  addition  to 
this,  the  government  fixed  the  rate  charged  for  tele- 
phones, the  maximum  charge  being  $102  per  annum 
for  each  station. 


Opposition  to   Canadian    Bell    Company. 

Although  the  bill  to  increase  the  stock  of  the 
Canadian  Bell  Telephone  company  from  $5,000,000 
to  $10,000,000  passed  the  Senate  committee  on 
banking  and  commerce  of  the  Dominion  Parlia- 
ment without  serious  amendment,  it  was,  neverthe- 
less, hotly  contested  in  the  Senate  itself  by  those 
senators  who  were  determined  that  the  company 
should  be  held  down  to  the  clause  inserted  in  its 
charter  in  1892,  compelling  the  company  not  to  raise 
its  rates  above  what  they  were  in  that  year.  The 
demand  is  a  most  unusual  one.  but  those  who  sup- 
ported it  claim  that  the  company  has  received  fa- 
vors of  the  greatest  value  from  Parliament ;  that 
the  company  is  now  practically  in  the  position  of  a 
monopoly,  and  that,  in  view  of  the  handsome  profit 
its  business  nets,  it  owes  this  much  to  the  public. 
In  consequence,  however,  of  the  determined  oppo- 
sition to  the  bill  and  the  lateness  of  the  parlia- 
mentary session.  Senator  Kirchoffer  asked  leave  to 
withdraw  the  bill  for  this  year.  He  intimated  that 
the  company  would  endeavor  to  reach  an  under- 
standing with  the  opponents  of  the  measure  during 
the  parliamentary  recess. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Gainesboro  (Tenn.)  Telephone  company  of 
the  Georgia  division  has  finished  a  long-distance  line 
to  Tallapoosa,  Ga. 

The  Chesapeake  and  Potomac  Telephone  company 
has  secured  a  franchise  to  construct  a  telephone 
system  in  Hyattsville,  Md. 

Pensacola.  Fla.,  has  granted  the  Southern  Bell 
Telephone  company  a  franchise  to  construct  a  tele- 
phone system  in  that  town. 

James  Oliver,  owner  of  the  Gainesville  (Ga.)  local 
telephone  lines,  has  begun  the  erection  of  a  long- 
distance system  connecting  with  nine  or  more  out- 
side  points. 

The  Wood  County  Telephone  company  of  Grand 
Rapids.  Wis.,  recently  purchased  3.000  feet  of  cable 
and  will  make  many  improvements  to  its  system  this 
coming  season. 

The  Interstate  company  of  Raleigh,  N.  C.  which 
city  has  three  telephone  systems,  has  ordered  a  nev.- 
switchboard,  with  a  capacity  of  1,200  telephones. 
This  company  also  contemplates  erecting  several 
long-distance  lines  to  outside  points. 


TELEPHONE  MEN. 


GENERAL  TELEPHONE  NEWS. 

A  franchise  has  been  granted  to  the  American 
Telephone  and  ielegraph  company  to  establish  a 
long-distance  telephone   system  at  Greenville,   b.  C. 

The  Southern  Bell  Telephone  and  Telegraph 
company  has  been  granted  a  franchise  to  construct 
and  operate  telephone  and  telegraph  systems  at 
Rome,  Ga.  __„„ 

A  contract  has  been  let  by  the  Walnut  Hill  Tele- 
phone company,  Walnut  ±iill,  Ark.,  tor  the  con- 
struction ot  a  line  from  Walnut  Hill  to  New  Lewis- 
ville,  Ark. 

The  Southern  Bell  Telephone  company  and  the 
Peninsular  ielcphone  company  have  each  applied 
for  a  franchise  to  operate  a  telephone  system  111 
iiartow,  Fla. 

The  Memphis  and  Oxford  Long-distance  Tele- 
phone company  has  been  chartered  at  Oxford,  Miss., 
LO  construct  a  long-distance  telephone  system.  Vv . 
H.  Harvey  is  the  general  manager  of  tiie  company. 

At  a  meeting  of  the  stockholders  of  the  Bell  Tele- 
phone company  of  Philadelphia,  on  May  21st,  it  was 
uecided  to  increase  the  capital  stock  trom  $0,000,000 
10  $8,000,000.  Half  of  the  increase  will  be  ottered  for 
subscription  on  June  8th,  and  distributed  pro  rata 
among  the  stocknolders. 

The  directors  of  the  Mutual  Telephone  company 
of  GoopersviUe,  Mich.,  have  been  authorized  to 
accept  me  proposition-  of  the  Muskegon  Citizens' 
1  elephone  cumpany  to  buy  the  entire  exchange.  The 
-Mutual  company  nas  45  subscribers  and  us  own 
hues   to   Allendale   and   Grand   Haven. 

In  regard  to  the  strike  of  the  linemen  working 
for  the  United  'telephone  company  at  Huntington, 
ind.,  James  H.  Hessin,  manager  of  the  company, 
states  that  no  difficulty  was  experienced  in  tilling 
the  places  of  the  strikers  with  both  union  and  non- 
union men,  and  that  the  work  was  not  delayed. 

Telephone  apparatus  will,  in  the  future,  be  carried 
by  the  principal  railway  trains  in  Sweden.  This  ap- 
paratus may  be  attached  to  the  telegraph  wires — 
one  side  to  the  wire  itself  and  the  other  side  to  the 
rails.  By  this  arrangement  communication  may  be  had 
with  the  nearest  station,  and  it  will  prove  invaluable 
in  case  of   accident. 

A.  F.  Blundell,  general  manager  of  the  Havana 
Telephone  company  'in  Havana,  Cuba,  was  in  Chi- 
cago this  week  "for  the  purpose  of  securing  supplies 
for  his  system.  Among  his  purchases  was  one  of 
2,5co  automatic  telephones,  which  he  has  ordered 
from  the  Strowger  Automatic  Telephone  company 
for  immediate  shipment. 

The  Chicago  Telephone  company  has  made  a  suc- 
cessful trial  of  the  nickel-in-the-slot  service  on  the 
North  Side  of  the  city,  and  it  is  now  extending 
this  class  of  service  to  other  parts  of  Chicago. 
Three  hundred  residence  and  party-line  telephones 
have  been  installed  in  the  Hyde  Park  district.  The 
president  of  the  company,  John  I.  Sabin.  originated 
and  installed  this  service  in  San  Francisco  some 
years  ago. 

At  a  recent  meeting  of  the  stockholders  of  the  In- 
dependent London  (Ohio)  Telephone  company  and 
the  South  Charleston  (Ohio)  Telephone  company, 
the  arrangements  for  the  consolidation  of  the  compa- 
nies were  consummated,  and  directors  and  officers 
v;ere  elected  under  the  new  corporation.  The  Lon- 
don company  has  105  miles  of  line  and  the  South 
Charleston  company's  lines  connect  with  many  large 
towns.  The  company's  name  has  been  changed  to 
the  Madison-Clark  Telephone  company,  and  the  offi- 
cers elected  are :  President,  William  M.  Jones ; 
vice-president.  J.  F.  Rankin ;  treasurer,  Robert  W- 
Boyd :  secretary'.  J.  C.  McMillen  ;  manager.  F.  W. 
Peirce ;  directors.  R.  W.  Bovd.  William  M.  Jones, 
A.  S.  Bell,  James  F.  Rankin,  J.  C.  McMillen,  E.  L. 
Barber  and  James   S.   Braley,  Jr. 


The  Practical   Side  of  the  Incandescent 
Lamp. 

\^Co??£inucd  frovi  paffc  j^j".] 
great  deal  of  it  through  published  results  of  tests ; 
and   nearly    every    user    has,    no   doubt,    made    such 
tesis  and  plotted   the  results  in  the  usual  form  of 
candlepower  curves. 

In  general,  such  tests  can  be  said  to  be  conclusive 
only  when  the  average  product  of  the  manufacturer 
is  taken;  when  a  sufficient  number  of  lamps  arc 
included  in  the  test  to  secure  a  correct  average; 
when  correct  methods  of  test  are  observed,  and. 
finally,  when  the  test  is  continued  long  enough  to 
bring  out  the  qualities  of  the  lamp.  One  of  the 
details  of  importance  is  to  have  the  initial  efficiency 


T.  V.  Alden,  wire  chief  of  the  Columbiana  County 
Telephone  company  of  Salem.  Ohio,  has  resigned  his 
position  to  accept  a  similar  one  with  the  Stark  County 
Telephone  company  of  Canton,  which  Is  now  under 
course  of  construction. 

H.  P.  Miller  of  Chicago  succeeds  Major  R.  B. 
Hoover  as  manager  of  the  Central  Union  Telephone 
company  at  Springfield,  Ohio.  Mr.  !Miller  is  a  young 
man.  and  has  served  as  special  agent  of  the  company 
'n    Chicago    for  some   time. 

George  H.  Brainerd.  the  New  England  Telephone 
company's  electrician  who  shot  four  men  in  Port- 
land. ]\Ie.,  has  been  committed  to  the  care  of  the 
superintendent  of  the  Maine  insane  Asylum  at  Au- 
gusta. He  will  be  examined  as  to  his  mental  con- 
dition. 

William  T.  McKelvey.  late  manager  of  the  Central 
L'nion  Telephone  companv  at  Marion.  Ohio,  died 
at  the  home  of  his  father  in  St.  Clairsville,  Ohio,  on 
May  23d,  after  an  illness  of  some  months.  He  had 
been  identified  with  the  company  for  some  years  and 
had  served  as  manager  at  Canton  and  Zanesville.  al- 
though now  but  29  years  of  age.  He  leaves  a  w'ife 
and  four  small  children. 


MANUFACTURERS    AND    DEALERS. 

The  Stromberg-Carlson  Telephone  Manufacturing 
company's  plant  in  Chicago  is  to  be  enlarged  by  two 
additional  stories,  at  a  cost  of  $30,000. 

The  Ericsson  Telephone  company,  296  Broadway. 
New  York  city,  recently  received  a  postal  card  from 
a  telephone  exchange  in  British  India,  in  reference  to 
the  publication  of  the  company.  Telephone  Informa- 
tion. The  card  also  stated  that  "the  Ericsson  tele- 
phone sets  are  the  best  in  the  world  and  we  use  them 
here." 

The  Central  Electric  company  of  Chicago  says  it 
is  in  a  position  to  make  immediate  shipments  of  large 
and  small  orders  for  telephone-construction  mate- 
rial. The  company  is  carrying  large  quantities  of 
cross-arms,  pins,  brackets,  insulators,  telephone 
wires,  etc.,  in  Chicago  stock,  in  order  to  be  able  to 
make  quick  shipment  of  this  material. 

The  Warner  pole  changer  for  ringing  telephones, 
manufactured  by  the  Warner  Electric  company  of 
Muncie,  Ind.,  has  been  on  the  market  only  a  little 
over  three  years,  but  in  this  time  the  company  has 
sold  over  1,200  of  them,  having  the  machines  in 
successful  operation  in  nearly  every  state  in  the 
L''nited  States,  as  well  as  four  foreign  countries. 
The  Warner  company  is  prepared  to  fill  all  orders 
promptly.  It  has  recently  issued  a  catalogue  which 
describes   the   pole  changer  in  detail. 
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FIG.   8.       PRACTICAL    SIDE    OF    THE    INCANDESCENT  LAMP. 

CANDLEPOWER     CURVES     SHOWING    CHAR- 
ACTERISTICS    OF     GOOD    LAMPS. 

of  the  lamp  accurately  determined,  certainly  wiLhin 
one-tenth  of  a  watt  per  candle.  The  preferable  effi- 
ciency for  test  is  3-1  watts  per  candle,  as  lamps 
burned  at  this  efficiency  will  give  results  in  shortest 
period  about  half  of  that  necessary  with  lamps  set 
up  at  3.5  watts. 

The  basis  of  measurements  of  lamps  has  always 
been  horizontal  candlepower,  and  the  watts  per 
candle  are  determined  by  the  ratio  of  horizontal 
candlepower  to  the  total  watts  consumed.  This  has 
been  taken  as  the  measure  or  strain  of  the  filament 
and  as  a  basis  of  comparison.  It  is  to  be  noted, 
however,  that  this  is  correct  only  when  the  forms 
of  filament  are  the  same.  When  the  filaments  differ 
in  type,  as.  for  example,  a  loop  compared  to  an  oval, 
equal  efficiency  by  horizontal  candlepower  measure- 
ment does  not  secure  equal  strain  on  the  filaments 
nor  form  an  exact  basis  of  comparison. 

In  considering  candlepower  performance,  a  slight 
rise  in  candlepower  is  not  objectionable,  but  ex- 
cessive  rise,   averaging  above   a   candle  or  more,   is 
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FIG.    9.       PRACTICAL    SIDE    OF    THE     INCANDESCENT     LAMP. 
— CANDLEPOWER    AREA. 

ol)jectionable,  as  the  filament  is  severely  strained 
thereby,  and  is  very  apt  to  break.  Fig.  8  shows  the 
characteristics  of  good  lamps,  well-maintained  can- 
dlepower and  uniform  performance,  which  is  fully 
brought  out  in  modern  test  by  diagraming  the 
results  of  each  individual  lamp,  instead  of  av- 
eraging the  results  and  plotting  only  the  one 
curve.  The  basis  of  comparison  on  candlepower 
performance,  as  now  adapted,  is  candle-hour  area. 
This,  no  doubt,  is  familiar  to  all,  and  is  illus- 
trated in  Fig.  9.  The  period  in  which  a  lamp 
declines  to  So  per  cent,  of  its  normal  candle- 
power,  that  is,  in  which  it  loses  20  per  cent,  of  life, 
is  called  its  useful  life,  and  it  is  taken  as  the  limiting 
period  of  useful  service  of  lamps.  The  candle-hour 
area  with  normal  curves  is  in  proportion  to  useful 
life,  and  useful  life  can.  therefore,  be  used  as  a  basis 
of  comparison  the  same  as  candle-hour  area.  In 
both  cases  this  basis  is  subject  to  criticism,  as  it  is 
possible  to  produce  a  lamp  giving  a  curve  which, 
while  candle-hour  area  and  useful  life  are  at  a  maxi- 
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mum,  can  hardly  be  considered  the  best  type  of 
lamp.  It  wouM  seem  that  in  connection  with  candle- 
hour  area  a  requirement  exacting  a  certain  average 
of  candlepower  between  initial  and  So  per  cent, 
would   be   desirable. 

I  have  referred  to  the  use  of  a  correction  factor 
10  reduce  results  upon  lamps  burned  at  varied  initial 
efficiencies  to  one  common  efficiency  for  comparison. 
This  is  here  given  in  Fig.  10,  which  shows  curves 
giving  changes  of  volts,  watts  per  candle  and  life  due 
lo  diiterent  candlepowers.  From  these  curves  we 
can  get  various  information  as  follows : 

1.  Given  candlepower  and  life  to  find  (a)  candle- 
power  at  another  life  and  (.b)  life  at  another  candle- 
power. 

2.  Given  candlepower  and  volls  to  find  (a)  candle- 
power  at  another  voltage  and  (b)  voltage  at  another 
candlepower. 

3.  Given  candlepower  and  Nvatts  per  candle  to  find 

(a)  candlepower  at   another   watts   per   candle   and 

(b)  walls   per   candle   at   another   candlepower. 

4.  Given  volts  and  life  to  find  (a)  volts  at  another 
life   and    (b)    life   at   another    volts. 

5.  Given  volts  and  watts  per  candle  to  find  (a) 
volts  at  another  watts  per  candle  and  (b)  watts  per 
candle   at   another  volts. 

6.  Given  watts  per  candle  and  life  to  find  (a) 
watts  per  candle  at  another  life  and  (b)  life  at  an- 
other   watts    per    candle. 

Lamp  Use. 

The  lamp  is  designed  and  used  to  give  light,  and 
lighting  companies  are  in  the  business  of  making 
and  selling  light — not  power.     The  selling  is  done, 


are  those  that  cost  Httle  and  have  a  long  life;  that 
is,  cheaply  made,  low-efficiency  lamps,  a  low-grade 
article.  This  practice,  adopted  from  the  gas  business, 
is  a  most  mistaken  one  when  applied  to  electric 
lighting,  as  the  conditions  affecting  the  two  cases 
are  wholly  dissimilar. 

The  case  is  somewhat  better  where  the  central 
station  sells  the  lamps  at  a  fixed  price,  particularly 
if  they  w-isely  make .  the  price  a  low  one.  Unless, 
however,  the  price  be  made  at  cost,  and  preferablv 
less  than  cost,  the  consumer  is  3pt  to  buy  all  kinds 
of  lamps.  This  plan  is  of  value,  therefore,  only  so 
far  as  it  secures  the  sale  of  all  the  lamps  used. 

To  control  the  type  of  lamp  used,  and  thus  in- 
sure the  adoption  of  the  best  grade  and  proper 
efficiency  of  lamp,  is  an  important  essential.  This  is 
the  first  step,  but  it  is  only  a  small  part  of  the 
battle.  As  long  as  the  customer  has  to  pay  for  the 
lamp,  even  though  it  be  but  five  cents,  he  will  gen- 
erally use  it  through  a  dim  and  useless  old  age  to  the 
breaking  point.  He  will  thus  always  have  it  in  his 
power  to  depreciate  lighting  results,  and  to  check- 
mate all  the  endeavors  of  the  station  to  impro\'e. 
It  seems  to  me  that  we  cannot  escape  the  conclusion 
or  avoid  the  plain  facts  of  the  case.,  viz..  that  free 
lamp  renewals  are  a  necessity  to  the  best  results. 

The  only  objection  I  know  against  free  renewals 
is  their  cost.  Let  us  see  what  this  amounts  to  and  if 
it  be  too  great  a  price  to  pay  for  the  benefit.  When 
lamps  were  sold  at  from  40  to  50  cents  apiece,  the 
question  of  cost  might  have  been  a  serious  one. 
but  at  the  present  low  prices  we  should  not  find 
it  so.  At  present  prices  the  cost  of  free  lamp 
renewals  amounts  to   from   one-third   to   two-thirds 
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FIG.    10.      PRACTICAL  SIDE  OF  THE  INCANDESCENT  LAMP.  —  CURVES  GIVING  CHANGES  DUE  10  DIFFERENT    CANDLEPOWERS. 


it  is  true,  by  the  watt-hour,  but  what  the  consumer 
is  needing,  buying  and  using  is  light.  Now,  it 
should  be  plainly  evident  that  in  the  production  of 
light,  the  lamp  is  practically  the  sole  and  chief  es- 
sential. All  the  station  does  is  to  generate  current ; 
the  lines  deliver  it:  the  converter  transforms  it;  the 
meter  measures  it ;  but  it  is  the  lamp  that  produces 
the  light.  In  the  parlance  of  the  day,  "it  is  up  to 
the  lamp." 

Now,  if  it  be  good  practice  to  provide  good 
and  efficient  apparatus  and  lines,  transformers 
and  meters  to  deliver  and  measure  current",  is  it  not 
much  more  important  to  provide  and  care  for  the 
controlling  device  that  produces  the  substance  de- 
.sired;  that  is,  the  light?  The  manager  who  thinki 
he  can  maintain  a  well-lighted  service  without  caring 
for  the  lamps  is  in  the  same  position  as  the  ostrich 
that  thinks  itself  concealed  wben  its  head  is  hidden 
in  the  sand;  he  has  forgotten  the  most  prominent 
part  of  the  system  on  view.  The  great  source  of 
trouble  lies  in  the  practice  of  charging  customers  for 
the  incandescent  lamps,  and  the  reason  for  it  is  sim- 
ply this:  Lighting  results  are  directly  dependent  upon 
the  lamp.  All  lamps  lose  in  candlepower  as  they  burn, 
sume  makes  to  a  much  greater  extent  than  others. 
If  lamps  are  not  renewed,  therefore,  the  lighting 
service  must  certainly  deteriorate  just  as  the  lamp 
does.  Extensive  experience  shows  that  few,  if  any. 
customers  ever  renew  their  lamps  when  charged 
Iherefor,  except  when  they  are  burned  out.  We  see, 
therefore,  that  as  long  as  the  central  stations  charge 
for  lamps,  deterioration  in  lighting  service  cannot 
be  properly  repaired. 

The  worst  case  is  that  where  the  station  does 
not  handle  the  lamps,  and  the  customers  are  per- 
mitted to  buy  any  arid  everything.  This  is  the 
general  practice  in  Europe,  and  it  is  directly  respon- 
sible for  the  miserably  poor  lighting  service  to  be 
found  in  the  continental  cities.  Not  only  this,  but 
it  is  responsible  as  well  for  the  backward  condition 
of  lamp  manufacture  abroad,  as  the  only  lamps  there 


of  a  cent  a  kilowatt-hour,  depending  upon  efficiency 
of  lamp  used.  Stations  can  be  fully  rennbursed  for 
this  charge  by  making  this  increase  in  their  meter 
rates,  or  they  can  advantageously  adopt  free  renew- 
;:ls  in  place  of  making  reductions  in  rates.  Slightly 
increased  rates  ought  to  be  possible  for  the  improved 
service  that  free  renewals  will  secure.  Whether  re- 
imbursed for  it  or  not,  however,  central  stations  can 
and  should  afford  the  step. 

Taking  average  conditions,  it  is  safe  to  say  that 
free  and  periodic  renewals  will  effect  an  improvement 
of  50  per  cent,  in  lighting  results.  Is  not  half  n 
cent  a  kilowatt-hour  a  small   price  to  pay  for  this? 

It  seems  to  me  not  so  nuich  whether  stations  can 
afford  it.  as  whether  they  can  afford  to  do  without  it. 

Free  renewals,  then,  is  the  key  to  the  situation, 
and  gives  the  station  the  needed  control  of  lamps  to 
secure  results.  Now,  how  should  this  control  bo 
exercised?  Shall  we  leave  the  results  to  take  care 
of  themselves,  or  shall  we  take  full  care  of  results 
and  provide  for  the  periodic  replacement  of  lamps? 
It  is  just  here  that  many  companies  fail  in  perform- 
ance by  neglecting  to  care  for  renewals.  A  sys- 
tematic method  is  needed  by  which  lamps  may  be 
periodically  replaced,  instead  of  the  too  prevalent 
custom  of  waiting  until  the  customer  complains  or 
the  lamps  become  dim,  dark  and  disappointing. 
Some  other  standard  than  the  limit  of  a  customer's 
patience    should   prevail. 

Arc  lamps  are  regularly  trimmed  as  a  matter  of 
necessity.  Because  incandescent  lamps  do  not  fail,  is 
that  any  reason  why  they  should  not  regularly  be 
trimmed?  The  incandescent  lamp  for  proper  service 
requires  but  one  trimming  to  five  or  eight  for  the 
lOO-hour  arc  lamp,  and  certainly  the  incandescent 
lamp  would  seem  to  deserve  one-fifth  to  one-eighth 
as  much  attention  as  is  given  to  arc  lamps. 

Now.  the  only  way  to  keep  a  clean  house  is  to 
regularly  clean  it.  and  the  only  way  to  keep  a  clean 
and  bright  lighting  service  is  periodically  to  sweep 
the    service   clear   of  .the   old  and  dim   lamps. 


The  best  method  for  accomplishing  these  results 
is  that  originated  by  Mr.  James  English  at  Bridge- 
port and  New  Haven,  Conn.,  and  now  adopted  by 
many  other  stations  in  the  country,  at  Lowell,  Mass., 
New  Orleans,  La.,  Atlanta,  Ga.,  and  other  places. 
On  this  system  employes  regularly  visit  customers, 
remove  all  the  lamps  in  circuit  and  replace  them 
with   good   ones. 

The  lamps  removed  are  both  good  and  bad.  These 
are  returned  to  the  station  and  passed  through  a 
photometer,  and  can  rapidly  be  assorted  {500  to 
Coo  an  hour)  into  two  general  classes:  Those  above 
and  those  below  any  prescribed  limit  of  candlepower 


FIG.    II.       PRACTICAL  SIDE  OF  THE  INCANDESCENT  LAMP. — 
CLEANING  RETURNED  LAMPS. 

taken,  say  14.  Those  above  this  Hmit  can  be  re- 
placed in  service  at  the  next  exchange.  Those  be- 
low the  limit  can  be  assorted  again  into  classes ; 
those  above  and  those  below,  say  10  candlepower; 
the  former  can  be  used  in  various  ways,  about  sta- 
tion, or  rented  for  street  illuminations  or  fetes  and 
special    occasions. 

At  Mr.  English's  station  at  New  Haven.  Conn., 
the  residence  lights  are,  as  a  rule,  not  disturbed,  but 
the  business  sections  have  their  lamps  replaced  four 
times  a  year.  In  this  station  not  quite  one-half 
of  total  lamps  connected  (representing  business  cir- 
cuits) were  removed  four  times  during  the  year; 
of  this  number  over  one-half  by  simple  visual  ex- 
amination (passing  lamps  in  front  of  a  piece  of 
white  paper)  were  rejected.  This  left  less  than  50 
per  cent,  that  merited  cleaning  and  photometering. 
and  nearly  90  per  cent,  of  those  tested  out  above 
15  candlepower,  and  worthy,  therefore,  of  being  re- 
turned to  the  circuit  on  the  next  exchange.  The 
actual  work,  therefore,  narrows  down  to  testing  but 
a  small  fraction  of  total  number  of  lamps  connected. 

The  work  of  cleaning  is  done  easily  and  rapidly 
by  means  of  a  jig,  as  shown  in  illustration  (Fig. 
11).  A  cloth,  some  water  and  a  little  "Bon  Ami," 
or  similar  cleaner,  effectually  clean  globe  and  base 
with  a  few  revolutions  in  jig.  Two  men  can  work 
at  jig,  one  at  each  end.  The  work  of  photometering 
is  very  rapid  (see  illustration,  Fig.  12),  and,  as 
stated  above,  can  be  done  at  the  rate  of  400  or  500 
an  hour.  For  this  work  at  New  Haven,  one  good 
man  and  a  helper  are  employed.  In  addition,  these 
men  do  a  good  deal  of  other  work,  including  testing 


FIG.    12.       PRACTICAL  SIDE  OF  THE  INCANDESCENT  LAMP. — 
PHOTOMETRIC  TEST  OF  RETURNED  LAMPS 

of  all  the  new  lamps  received,  some  meter  testing, 
etc.  The  company  estimates  that  the  work  is  equiv- 
alent to  the  full  time  of  one  man  costing,  say,  $600 
a  year.  The  total  cost  of  lamp  renewals  and  work 
of  renewals,  etc.,  averages,  per  kilowatt-hour,  .42S 
cen  t,  or  less  than  hal  f  a  cent  per  kilowatt-hour. 
This  certainly  is  a  small  price  to  pay  for  the  benefits 
of  such  a  system. 

Such  work  should  be  in  charge  of  a  properly 
organized  incandescent-lamp  department.  We  have 
meter  and  arc-light  departments  ;  why  not  an  incan- 
descent-lamp department  as  well?  Such  a  depart- 
ment would  be  responsible  for  the  incandescent-light- 
ing service  and  have  charge  of  lamp  renewing,  lamp 
testing  and  lamp  stocks. 

Remember,  you  must  break  eggs  to  make  an 
omelet,  and  likewise  must  break  lamps  to  have  good 
light.  Every  100  kilowatt-hours  of  incandescent 
service  means  a  certain  lamp  depreciation  calling 
for  so  many  lamps  to  be  replaced.     You  pay  either 
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the  lamps  or  the  penalty.     The  service  must  be  fed 
with  new  lamps  or  it   will  languish  and  suffer. 

On  contract  rates  sell  lamps,  if  you  must,  but  at 
the  lowest  price  possible ;  but  for  meter  customers 
let  free  and  liberal  lamp  renewals  be  the  mvariable 
policy.  In  this  way  you  can  clear  the  way  to  a  good 
lighting  service  and  be  enabled  to  make  your  electric 
lighting  so  good  that  no  one  can  afford  to  do  with- 
out  it. 

Discussion, 

E.  F.  McCabe.  Bloomsburg.  Pa. :  I  would  like  to 
a.sk  Mr.  Willcox  if  he  considers  it  good  policy  to 
use  3.1-watt  lamps  for  a  small  alternating  station 
with  hand  regulation  and  transformers  distributed 
variously  about  a  small  city.  Doesn't  he  think  it 
would  be  better  to  use  3. 5- watt  lamps  and  get  longer 
service  with  regulation  that  is  not  very  good  with 
those  high  transformers? 

Mr.  Willcox:  I  should  say  that  that  question  is 
simply  a  question  of  regulation.  If  you  can  use  a 
^.  I -watt  lamp  I  would  certainly  use  it.  If  you 
cannot,  of  course,  you  have  to  use  the  3.5-watt  lamp. 
The  limit  of  regulation  would  be,  say.  two  and  three 
per  cent.  It  is  possible  for  many  alternating  station.-^ 
to  use  the  3.1-watt  lamp,  due  to  a  combination  of 
improvements  in  the  station  and  improvements  in 
the  lamp,  where,  in  former  years,  it  was  utterly 
impossible,  and  I  should  say  that  it  ought  to  be  the 
ambition  of  every  central  station,  alternating  or 
otherwise,  to  have  its  regulation  devices,  transform- 
ers, etc.,  improved  to  the  extent*  that  would  admit  ■^if 
the  use  of  the  3.1-wait  lamp.  .  That  should  be  the 
ambition  and  end:  but  until  you  get  that  regulation, 
of  course,  it  would  be  impracticable  to  use  that  lamp. 
Yon  sacrifice  a  great   deal   to  get   it. 


Stanley  Spherical-coil  Wattmeter. 

An  indicating  wattmeter  is  now  generally  regarded 
as  absolutely  essential  to  a  modern  switchboard 
equipment.  The  S.  K.  C.  sphericaJ-coil  wattmeter, 
manufactured  by  the  Stanley  Electric  company  and 
illustrated  herewith,  is  constructed  upon  the  dy- 
namometer principle,  which  makes  the  readings  on 
alternating-current  circuits  practically  correct.  A 
movable  coil  attached  to  the  pointer  is  suspended 
within  the  field  of  a  fixed  coil.  The  fixed  coil  car- 
ries the  -main  current  of  the  circuit,  and  through  the 
movable    coil    the    pressure    is    taken.     The    winding 
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of  the  fixed  coil  is  of  a  hollow  spherical  form,  from 
which  the  instrument  takes  its  name.  The  movable 
coil  and  pointer  are  delicately  suspended  in  jeweled 
bearings,  and  their  motions  are  dampened  by  an  air 
dash-pot,  making  the  instrument  dead-beat.  It  is 
not  affected  by  frequency  or  wave  form,  nor  by  in- 
ductive or  leading  loads  of  any  power  factor.  It  ,is 
equall}--  available  and  efficient  for  direct-current  work. 
With  a  resistance  of  approximately  30  ohms  per  volt 
in  the  pressure  circuit,  this  wattmeter  is  said  to  be 
of  remarkable  efficiency. 

Station  instruments  of  150  amperes  or  less  capacity 
and  for  use  on  circuits  of  less  than  5,500  volts  have 
the  resistance  self-contained  in  their  cases,  and  the 
total  current  is  introduced  into  the  fixed  coil.  With 
instruments  of  a  greater  capacity  or  for  use  on  cir- 
cuits of  a  higher  voltage  than  this,  series  transform- 
ers are  regularly  provided.  If.  instead  of  the  instru- 
ment taking  the  total  current  through  its  fixed  coil. 
the  series  transformer  is  used,  it  must  be  calibrated 
on  the  frequency  for  which  it  is  intended,  as  the 
introduction  of  a  series  transformer  makes  the 
instrument  subject  to  frequency  errors.  A  special 
adjustment  is  also  made  in  the  instrument  for  use 
with  a  series  transformer,  which  compensates  for 
any  change  in  the  phase  relations,  making  the  instru- 
ment correct  on  inductive  loads.  A  feature  of  these 
instruments,  worthy  of  special  mention,  is  that  they 
have  practically  the  same  case  and  base  as  the  well- 
known  type  of  S.  K.  C.  hot-wire  ammeters  and 
voltmeters:  that  is.  a  rubber  base-plate  set  in  a 
brass  rim.  rubber  cjdinder  for  the  sides,  spun-brass 
cap  and  beveled  plate-glass  front.  They  are  insulated 
for  extremely  high  potentials  and  may  be  subjected 
to  pressures  as  high  as  10,000  volts  between  case  and 
working  parts  without  danger. 
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New  Shops  of  Sturtevant  Company. 

Thirty  days  after  the  fire  in  the  engine  and  elec- 
trical departments  of  the  B.  F.  Sturtevant  company 
at  Jamaica  Plain,  Mass.,  that  enterprising  concern 
had  established  new  shops,  with  a  complete  equip- 
ment of  new  tools,  as  is  shown  by  the  accompanying 
illustration  of  one  of  these  departments,  taken  on 
i\lay  14th.  The  fire,  which  occurred  on  the  morning 
of  April  14th,  was  fortunately  confined  to  the  build- 
uig  in  which  it  originated,  and  the  fire  wall  about 
I  he  power  plant  served  to  protect  it  and  the  re- 
mainder of  the  buildings.  The  only  damage  result- 
ing to  the  engine  room  was  that  due  to  wetting  of 
the  belt  by  water  in  the  wheel  pit.  Fortunately,  the 
fire  did  not  reach  the  patterns  and  left  tlie  entire 
.'^hipping  facilities,  together  with  the  blower,  heater, 
forge  and  allied  departments,  including  the  foundry, 
entirely   undamaged.     The'  large   fireproof  vaults  on 
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our  "readiness  to  serve"  clinrse.  the  cost  for  each  addi- 
tional use  of  a,  16-candlepower  lamp  for  vne  hour  each 
flay,  and  365  days  In  the  year,  would  be  but  46  cents  per 
lij,'ht  per  year,  or  less  than  4  cents  per  monih.  These 
same  ligures  will,  of  course,  be  true  of  residence  lights 
also,  and  should  result  in  the  liberal  use  of  all  lights, 
and  permit  almost  constant  use  of  yard  and  porch  lights. 

At  these  rates,  can  you  not  induce  lueichants  to  equip 
their  show  windows  generously  with  lamps  and  keep 
them  lighted  each  night  until  the  people  have  gone 
home  after  the  theaters  and  from  other  places  of  amuse- 
ment ? 

Sign  lighting  is  another  branch  of  the  buf-iness  in 
Denver  which  has  yet  remained  undeveloped,  owing  to 
the  existence  of  unal  tractive  rates  and  severe  limitation.s 
of  the  city  ordinances  forbidding  any  sign  to  encroach 
more  than  three  feet  over  the  sidewalk.  I  recognize 
the  fact  that  unless  this  limitation  is  removed,  we  can- 
not hope  to  develop  sign  lighting  materiallv,  but  I 
believe  tl^ie  city  authorities  will  see  that  it  "is  to  the 
advantage  of  the  city  to  encourage  the  use  of  electric 
signs,  and  will  so  modify  the  present  ordinance  that 
electric  signs  will  be  excepted.  I  still  adhere  to  the 
statement  that  I  made  to  the  mayor,  that  nUh  this 
limit    removed,    we    can    install    enough    electrical    sigjis 
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the  three  floors  of  the  office  building  oreserved  in- 
tact all  of  the  valuable  drawings,  correspondence, 
records,  catalogue  plates  and  cuts,  so  that  by  the 
next  day  business  could  be  continued  as  usual,  al- 
though in  new  quarters,  which  were  immediately 
secured. 

By  a  process  of  rearrangement,  the  company  was 
able  to  establish  new  shops  for  the  injured  depart- 
ments in  other  buildings.  Immediately  after  the  fire 
rush  orders  were  placed  for  large  quantities  of  new 
high-grade  machine  tools,  and  within  a  week  these 
began  to  arrive.  TJiese  machines  were  at  once  in- 
stalled in  their  respective  shops  and  belted  to  line 
shafting  already  in  place  and  driven  by  local  electric 
motors.  This  feature  of  power  transmission  by  elec- 
tricity greatly  simplified  the  work  of  installation. 
Three  new  shops  have  thus  been  established,  one 
for  heavy  machine  work,  another  for  lighter  work  of 
a  similar  character,  and  a  third  devoted  to  the  uses 
of  the  electrical  department.  The  offices  have  been 
repaired  and  are  again  occupied,  and  v/ork  is  now 
progressing  much  as  though  no  fire  had  occurred. 
In  fact,  the  fire  brought  with  it  some  advantages,  in 
that  it  compelled  the  replacing  of  many  tools  and 
enabled  this  company  to  equip  its  plant  throughout 
with  only  those  of  the  very  latest  design. 


to  add  more  to  the  appearance  of  the  citv  than  can  be 
added  by  the  expenditure  of  $3,000,000  on  any  other  pub- 
lic improvement.  The  city  authorities  can  add  wonder- 
fully to  the  attractiveness  and  brilliancy  of  our  busi- 
ness streets  .by  simply  removing  this  obstacle  from  the 
use  of  electrical  signs,  and  without  an  expenditure  of  a 
single   cent  of  the  city's  funds. 

An  electrical  sign  is  generally  made  up  of  four-candle- 
power  lamps  and  from  six  to  12  are  used  for  each  letter. 
Under  our  present  open  schedule,  a  four-eandlepower 
lamp,  consuming  20  watts  of  current,  and  used  si.K 
hours  per  night,  and  365  nights  per  year,  will  cost  but 
?1.25  per  year,  or  a  little  more  than  10  cents  per  lamp 
per  month.  Our  present  schedule  for  lamps  used  six 
hours  per  night  figures  out  in  the  neighborhood  of  2  S 
cents  per  kilowatt-hour.  This  includes  frte  lamp  re- 
newals, and,  as  far  as  I  know,  and  to  the  best  of  my 
belief,  is  the  lowest  price  for  lighting  service  of  auv 
place  in  the  world,  not  excepting  those  plants  supplying 
current  generated  by  waterpower. 

Merchants  can  easily  arrange  to  have  sign  and  win- 
dow lights  cut  off  by  the  night  watchman,  and  we  would 
not  object  to  sending  a  man  out  every  night  at  12  o'clock 
to  turn  off  these  lights,  if  it  would  encourage  the  use  of 
more  signs  and   window  lights. 


The   Rowland   multiplex   system    of    telegraphy 
being  introduced  into  Germany. 


Electric-lighting  Rates  in  Denver. 

One  result  of  the  competition  in  Denver,  Colo.,  be- 
tween the  rival  electric-lighting  companies  is  the  fol- 
lowing open  letter  from  the  Denver  Gas  and  Electric 
company.  The  letter  was  originally  written  to  cer- 
tain electrical  contractors  of  Denver  as  a  memo- 
randum to  cover  data  presented  orally  at  an  informal 
meeting  "relative  to  encouraging  the  more  liberal 
use  of  electric  current  for  light  and  power."  The 
letter,  which  is  signed  by  Henry  L.  Doherty,  acting 
president  of  the  company,  refers  to  the  rate  sched- 
ule of  the  company,  which  was  printed  in  the 
Western  Electrician  of  May  nth.  It  is  headed 
"Electrical    Secrets,"   and   reads    as    follows : 

The  flat  eh.arge  of  $12  for  each  consumer  is  not  included 
in  these  prices,  and  if  your  prospective  customer  is  not 
already  a  consumer,  this  "consumer  charge"  must  lie 
added.  The  net  amount  of  this  charge  after  deducting 
the  50  per  cent,  and  10  per  cent,  discount  would  be 
^.40  per  year,   or  45  cents  per  month. 

At  our  open-rate  schedule,  a  copy  of  which  is  enclosed, 
a  motor  liorsepower.  used  10  hours  per  day,  for  365  da>"s 
in  the  year,  would  cost  $47  fiO,  or  less  than  $4  fier  month. 
1  do  not  think  there  are  more  than  half  a  dozen  steam 
plants  iu  town  which  can  develop  power  for  this  amou'ic 
or  less,  and  it  seems  to  me  we  should  be  able  Xa  get  prac- 
tically all  the  powei-  business  in  Denver.  AVaterpower 
in  this  locality  is  sold  for  from  :?30  to  $100  per  horse- 
poiver-year,  based  on  maximum  demand,  which  would 
be  equivalent  to  from  %'o^t  to  ?20r'  for  the  average  Denver 
plant,  if  based  on  actual  consuinptlon,  as  the  maximum 
load  is  generally  at  least  double  the  average  load. 

This  is  certainly  the  cheapest  steam  power  in  the 
country,  and  is  equivalent  to  a  rate  of  \%  cents  per  ki'o- 
watt-hour,    or   1.31    cents    per   horsepower -hour. 

This  rate  should  make  the  use  of  all  kinds  of  heat- 
ing appliances  possible,  and  especially  industrial  ap- 
pliances, such  as  soldering  irons,  electric  welders  and 
brazers.  tailor  and  laundry  irons,  etc. 

We  should  also  be  able  to  develop  the  lighting  business 
enormously  on  these  rates.  There  is  scarcely  a  mercan- 
tile establishment  in  this  city  but  can  afford  to  light  its 
stores  and  show   windows  lavishly. 

Nothing  adds  more  to  the  appearance  of  a  town  than 
well-lighted  show  windows.  Under  our  preseut  rates,  ad- 
ditional store  and  window  lights  may  be  used  six  hours 
each  night,  and  365  nights  in  the  year,  at  a  cost  of  but 
S3.57  per  year  for  each  16-candlepower  light,  or  less  than 
30  cents  per  month.  If  these  lamps  are  already  Included  In 


British  Pacific  Cable  Project  "Hung  Up." 

An  unexpected  deadlock  has  arisen  between  the 
government  of  New  South  Wales  and  the  Dominion 
government  over  the  proposed  all-British  Pacific 
cable  scheme.  The  Australian  colony  has  granted 
important  concessions  to  the  Eastern  Extension  Tel- 
egraph company,  the  competing  line.  To  this  Canada 
strenuously  objects,  claiming  it  to  be  a  breach  of 
good  faith.  The  question  was  referred  to  the  law 
officers  of  the  crown  in  Canada,  who  reported  that 
the  action  of  New  South  Wales  was  clearly  detri- 
mental to  the  interests  of  the  Dominion.  The  Brit- 
ish law  officers  have  also  reported  upon  the  sub- 
ject, but  in  a  directly  opposite  sense,  thus  causing 
friction  between  Britain  and  Canada  as  well.  In  view 
of  the  evident  gravity  of  the  situation,  and  the  likeli- 
hood of  a  collapse  of  the  whole  cable  scheme,  Sir 
Wilfrid  Laurier,  upon  the  second  reading  of  the  ca- 
ble bill  shortly  before  the  prorogation  of  Dominion 
Parliament,  reviewed  the  condition  of  affairs  in  re- 
spect to  the  cable  project  and  added  a  proviso  to  the 
cable  bill  that  it  shall  not  go  into  effect  except  upon 
an  order-in-council.  This  means  that,  so  far  as 
Canada  is  concerned,  the  cable  project  is  hung  up 
for  the  present. 


The  Machinists'  Strike. 
The  strike  situation  among  the  machinists 
throughout  the  country  has,  on  the  whole,  improved 
during  the  last  few  days.  Early  in  the  week  it  was 
estimated  that  there  were  24,000  machinists  on  strike, 
while  52,000  had  returned  to  work,  thus  making 
the  total  number  of  machinists  in  the  International 
Association  of  Machinists  76,000.  In  Chicago  the 
manufacturing  institutions  have  scarcely  been  af- 
fected by  the  strike.  In  Ohio  electrical  shops  have 
been  hindered  to  some  extent.  In  Cincinnati  about 
2^  machine  shops  were  shut  down,  while  at  Dayton 
400  men  are  out.  Possibly  the  strike  will  affect  the 
steam-railroad  companies,  which  are  threatened  in 
several  cities,  while  one  or  two  roads  are  already 
troubled  with  striking  machinists. 
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Naval  Report  on  Wireless  Telegraphy. 

Admiral  Bradford,  chief  of  llie  naval  bureau  of 
equipment,  has  made  public  the  following  extract 
11  om  the  report  of  the  board  which  has  investigated 
Ihc  question  of  transmitting  messages  by  wireless 
telegraphy: 

"Referring  to  the  last  recommendation  (.that 
wireless  telegraphy  be  adopted  by  the  navy  for 
transmission  of  messages  between  distant  points). 
the  board  is  of  the  opinion  that  a  high  degree  of 
special  electrical  training  is  demanded  for  the  suc- 
cessful operation  of  wireless  telegraphy,  and  it 
therefore  suggests  as  necessary  the  establishment  of 
two  stations,  sufficiently  far  removed  from  each 
r.lher,  for  the  training  of  officers  and  men.  In  its 
opinion,  this  requirement  would  be  best  met  by  the 
csiablishmenl  of  such  stations  at  the  navy  yard, 
Washington,  and  the  Naval  Academy,  Annapolis. 
If  wireless  telegraphy  fulfills  what  now  seems  to  be 
its  po.ssibilities,  the  cadets  should  be  thoroughly 
trained  in  it.  . 

■■.'\s  the  investigation  made  by  this  board  is  not 
technical,  there  being  no  apparatus  of  any  kind  ready 
for  test,  but  general  in  its  character,  such  partial 
examinations,  as  outlined  above,  would  not  change 
the   recommendations  already    made. 

"The  selection  of  any  special  system  of  wireless 
telegraphy  is.  in  the  opinion  of  the  board,  very 
largely    a    matter   of   business    detail. 

"If.  for  any  reason,  any  competitive  test  of  dif 
f-.-rent  systems  be  thought  des'rable,  the  board  rec- 
ommends, in  view  of  the  fnci  that  the  improved 
Marconi  apparatus  will  not  be  .nvailable  for  several 
nvMill-s  and  that  improvement  in  any  other  system 
nny  occur  in  that  interval,  that  it  be  made  only 
pfier  d''e  noiice  and  preparation  therefor,  and  by  a 
special  board  of  experts  appointed  for  the  purpose." 


Rate  War  in  Montreal. 

.V  war  of  rates  is  now  imminent  between  the  two 
big  lighting  companies  of  Montreal,  the  Lachine 
Rapids  Hydraulic  company  and  the  Montreal  Power 
company,  the  latter  being  the  new  "combine."  The 
purpose  of  the  Lachine  company  to  invade  the  ter- 
ritory of  the  latter  corporation,  by  going  into  the 
gas  business,  is  regarded  as  a  preliminary  step  in 
llie  direction  of  a  bitter  fight,  .\part  from  the  pro- 
posed installation  of  a  gas  plant,  the  officials  of  the 
Lachine  company  do  not  hesitate  to  say  that  they  are 
now  selling  electricity  cheaper  than  the  "combine." 
and  if  the  latter  meets  the  price,  it  will  be  further 
reduced,  until  electricity  is  practically  given  away. 
It  is  not  the  intention  of  the  Lachine  company  to 
sell  illuminating  gas,  but  only  gas  for  fuel  and  heat- 
ing purposes.  The  reason  given  for  leaving  ilUinii- 
nating  gas  out  of  consideration  is  the  claim  of  the 
Lachine  people  that  they  can  supply  electricity  for 
lighting  cheaper  than  gas.  For  fuel  and  heating, 
however,  gas  cannot  at  present  be  beaten.  It  is 
claimed  that  not  more  than  $1,000,000  will  be  re- 
quired to  establish  such  a  gas  plant  as  it  is  pro- 
posed to  erect. 

Rapid  Transit  in  Germany. 

Consul-general  Cuenthcr  of  Frankfort,  Germany, 
vvrites  in  the  United  States  consular  reports  as  fol- 
lows, concerning  electric  cars  for  rapid  transit  in 
Germany.  "The  association  for  the  study  of  elec- 
tric rapid-transit  railroads  has  issued  its  report  for 
lyoo.  .'^mong  other  things,  it  is  stated  that  the 
elevated  track  of  the  military  road  between  Berlin 
and  Zossen,  upon  which  experiments  w^ill  soon  be 
made,  has  been  carefully  inspected  and  strength- 
ened. It  is  hoped  to  attain  a  speed  of  125  miles  per 
hour.  Two  cars  will  be  employed,  which  are  sup- 
plied with  the  strong  machines  required,  and  v/i\\ 
hold  from  40  to  50  passengers.  The  construction 
of  the  cars  and  their  equipment  differ,  in  order  to 
make  manifold  experiments.  Each  car  will  have 
four  motors  aggregating  from  i.ioo  to  3.000  horse- 
power, two  three-axle  movable  trucks,  and  the  nec- 
essary transmuters,  switching  apparatus,  etc.  The 
cars  will  be  7tM:  feet  long  and  will  weigh  abouf 
go  tons.  The  effect  of  this  speed  on  the  elevated 
track  will  also  be  noted.  The  experiments  will 
doubtless  prove  of  the  highest  importance  for  the 
improvement  of  rapid  transit,  although  it  may  be 
found  that  the  speed  contemplated  will  not  be  feasi- 
ble." 


Chicago  Elevated-railway  Consolidation. 

Negotiations  for  the  consolidation  of  several  of  the 
elevated  roads  in  Chicago  seem  to  be  taking  definite 
form.  It  is  said  that  the  Northwestern  Elevated 
Railroad  company  will  immediately  take  over  the 
Union  Elevated  Railroad  company  on  the  basis  of 
$125  a  share  for  its  stock,  and  the  Metropolitan  and 
South  Side  companies  are  expected  to  come  into 
the  consolidation  some  time  in  the  future.  The 
position  of  the  Lake  Street  company  at  this  time 
seems  to  be  problematical.  The  men  behind  the 
consolidation  are  John  J.  Mitchell,  Marshall  Field 
and   Blair  &  Co.  of  New  York. 


Work  has  been  commenced  on  a  new  cable  between 
England  and  Germany,  which  will  be  the  seventeenth 
in  existence  between  the  two  countries.  The  line 
runs  from  Emden  to  Barton. 


Municipal  Ownership   versus  Private 
Corporations.' 

By  Tho.m.vs  D.  Miller. 

The  subject  of  municipal  ownership  is  one  that 
has  attracted  more  general  attention  throughout  this 
country  in  the  last  few  years  than  almost  any  other 
municipal  policy  that  has  engaged  the  profundity  of 
the  ward  politicians,  and  it  has  also  attracted  the 
notice  of  some  eminent  political  economists,  both 
pro  and  con.  It  is  not  the  purpose  of  this  paper 
to  attempt  to  settle  this  question,  but  to  provoke  a 
discussion  of  it,  in  the  hope  of  arriving  at  a  more 
settled  conclusion  as  to  the  best  remedy  for  the  evil, 
for  I  am  convinced  that  evil  it  is. 

The  spirit  of  our  government  is  freedom  and 
government  b}'  the  people  to  be  governed,  and  white 
I  believe  it  to  be  the  best  form  of  government  in 
the  world,  it  has  its  thorn  to  accompany  its  rose. 
Corruption,  the  result  of  personal  greed  and  politi- 
cal preferment,  will  nteet  its  rebuke  at  the  hands 
of  the  suffragists,  but,  unfortunately,  it  does 
not  come  uiitil  there  have  been  ruinous  losses  to 
Iioth  public  and  private  funds,  and  this  constitutes 
the  principal  danger  from  the  municipal-ownership 
delirium.  City  ownership  and  control  of  gas  works 
in  sonie  European  countries  have  been  in  the  public 
'eye  for  many  years. 

Because  of  success  of  municipal  our.ership  in 
European  cities  and  failure  in  this  country  it  cannot 
certainly  be  traced  to  superior  abihty  of  the  people 
over  on  the  other  side,  or  indifferent  f,uilifications 
of  those  here,  but  to  the  selection  of  the  men  who 
have  the  w'ork  in  hand,  and  this  selection  of  such 
men  is  as  different  under  our  form  of  government — 
different  from  that  of  the  European  cities  referred 
to. 

The  statement  that  there  is  nol  a  city  government 
in  the  country  that  is  run  on  the  same  business  prin- 
ciples and  by  the  same  business  methods  that  suc- 
ctssful  enterprises  of  the  same  magnitude  are  coi> 
ducted  is  made  by  parties  who  are  well  informed 
and  competent  to  judge,  and  while  there  may  be 
exceptions,  they  are  only  numerous  to,  proverbially, 
prove   the   rule.     The   reasons   for  this  are  obvious. 

With  indifferent  success  in  the  management  of 
ordinary  affairs  of  a  city,  how  can  it  be  expected 
that  success  will  be  assured  in  the  management  oi 
an  enterprise  requiring  special  training  and  experi- 
tiice  and  which  business  is  subject  to  a  great  vari- 
ety  of  vicissitudes   known   only  to  the  initiated. 

M.  J.  Francisco,  in  an  address  before  the  League 
of  American  Municipalities,  said:  "The  functions 
of  a  municipality  are  to  govern  and  regulate.  It 
is  a  well-established  axiom  that  to  govern  and  reg- 
ulate successfully  requires  that  one  shall  be  wholly 
disinterested,  while  ownership  implies  the  greatest 
self-interest."  In  municipal  ownership,  "therefore, 
we  have  two  propositions  that  are  directly  antag- 
onistic." 

In  the  same  address  Judge  Dillon  is  quoted: 
"The  Legislature  should  be  prohibited  from  allow- 
ing municipal  corporations  to  engage  in  extra  mu- 
nicipal projects,  or  to  incur  debts  or  to  levy  taxes 
for  such  purposes.  Their  chief  function  should  be 
to  regulate  and  govern.  To  invest  thent  with  powers 
of  individuals  or  private  corporations,  for  objects 
not  pertaining  to  municipal  rule,  is  to  prevent  the 
institution  from  its  legitimate  ends  and  to  require 
of  it  duties  it  is  not  adapted  satisfactorily  to  exe- 
cute." 

As  a  regulator  of  prices,  competition  has  proved 
a  failure,  excepting  for  a  few  years  in  any  one  plape, 
and  invariably  has  resulted  in  disaster  to  the  in- 
vestments and  higher  prices  to  the  consumers.  The 
semi-public  corporation  has  not  only  the  ordinary 
exigencies  of  business  to  contend  with,  but  an  ad- 
ditional uncertainty  to  provide  for  in  the  possible 
attacks  of  municipal  authorities,  in  various  %yays ; 
the  inviting  of  competition  because  of  dissatisfac- 
tion with  existing  concern,  attack  of  franchise  priv- 
ileges, excessive  and  burdensome  ta.xes,  and  numer- 
ous other  methods  of  annoyance,  and  whether  suc- 
cessfully applied  or  not,  are  expensive  to  meet  or 
combat,   and  all  must   come  out   of  the   earnings. 

On  February  27,  1901.  L,  N.  Case,  manager  of  the 
Water  and  Light  Department  of  Duliith.  Minn., 
read  a  paper  on  municipal  ownership  before  the 
Economic  Club  of  Duluth,  which  he  opened  thus: 
"Almost  the  first  of  my  preparatory  thoughts  preced- 
ing the  preparation  of  this  paper  was  the  perfect 
applicability  to  my  condition  of  the  expression,  'Out 
of  the  abundance  of  the  heart  the  mouth  speaketh,'  " 
and  he  might  have  added,  "Where  man's  treasure 
is.  there  w-ill  be  his  heart  also."  for  in  the  same 
paragraph  he  says  that  he  has  been  in  the  employ 
of  municipal  plants  for  3.S  years.  Verily,  Brothe.r 
Case  is  a  great  politician  to  have  held  on  so  well,  or 
his  municipal  plant  has  had  mighty  little  politics 
mixed  up  in  it.  and  he  has  had  the  good  fortune 
to  have  his  abilities  recognized  and  rewarded.  In 
fact,  in  closing  the  paper,  he  says:  "These  results 
arc  but  the  results  of  municipal  ownership,  un- 
trammelcd  by  political  influence  and  operated  on  busi- 
ness principles  alone."  And  then,  as  a  final  com- 
pliment to  himself  and  to  the  honor  of  the  mayors 
and  councils,  he  adds  :  "Not  one  single  ofiicial  act, 
or  attempt  at  an  act,  has  been  done  or  made  that 
was  in  any  way  calculated  to  interfere  with  the  ad- 
ministration of  the  affairs  of  the  department  upon 
the  above  principles."  Who  would  not  be  an  advo- 
cate of  municipal  o\vnership  under  such  circum- 
stances?     No     private-corporation-ownership     advo- 

I.  Read  before  the  Southwestern  Gas,  Electric  and  Street 
Railway  association  at  Houston,  Texas,  on  April  19,  1901. 


cate  ever  said  that  municipal  o\\'nership  \vould  be 
a  failure  under  such  circumstances.  The  whole 
point  emphasizes  the  argument  always  emphasized 
.-.gainst  municipal  ownership,  that  such  .business  ad- 
ministration of  its  aft'airs  could  not  be  obtained,  and 
history   proves   the    correctness   of   the   statement. 

Mr.  Case  further  says:  "I  am  free  to  admit 
that  there  have  been  failures  in  municipal  owner- 
ship because  of  corruptness  in  politics,  the  spoils 
system,  and  the  incompetency  resulting  therefrom ;" 
and  there  is  no  logical  argument  against  it,  so  he  says. 
Then  Glasgow  is  quoted  as  an  example  of  successful 
ownership  of  public  utilities,  as  well  as  a  large 
number  of  tenement  houses,  but  he  bucks  at  the 
ownership  of  the  houses,  on  the  grounds  that  it  is 
a  violation  of  the  correct  principles  of  municipal 
ownership.  When  it  is  necessary  to  occupy  the 
public  property  of  a  people  in  order  to  carry  on 
a  business,  that  business  should  be  owned  and  op- 
erated by  the  people,  and  "the  people,  as  such,  should 
not  engage  in  any  business  that  requires  only  the 
occupation  of  private  property  and  which  can  be 
maintained  by  private  enterprise  and  private  capi- 
lal."  Can  one  imagine  a  business  involving  the 
handling  of  a  commodity  which  does  not  use  the 
public  property  in  its  distribution?  Carrying  out 
Ibis  idea,  the  city  would  be  justified  in  going  into 
the  supply  of  foodstuffs,  for  they  are  necessities, 
and  the  public  property  (streets)  are  used  in"  their 
distribu'.ion,   and    so   on,   ad   infinitum. 

The  streets  are  the  property  of  the  people,  for 
I  heir  use,  and  such  use  as  they  choose  to  make  of 
them,  so  long  as  individual  or  public  rights  and 
privileges  are  not  infringed.  The  humblest  citizen 
has  the  same  right  to  walk  the  streets  undisturbed 
::s  the  nabob  to  drive  his  tally-ho,  and  yet  the  one 
who  makes  elaborate  use  of  the  streets  is  not  called 
upon  to  pay  for  a  special  privilege,  nor  is  the  one 
-.vho  uses  them  the  least  of  all  relieved  of  any  part 
of  a  special  tax  because  of  his  failure  to  use  them. 
The  mains  of  gas  companies,  electric-light  compa- 
nies and  the  lines  of  street-car  companies  are  for 
the  public  use  and  such  use  as  each  individual  citi- 
zen chooses  to  make  of  them,  so  long  as  he  does  not 
infringe  on  individual  or  public  rights,  just  the 
same  as  the  streets  are  at  his  service. 

It  would  be  superfluous  to  argue  further  on  this 
part,  for  I  take  it  that  you  all  agree  with  me  that 
it  is  bad  policy  for  municipalities  to  own  and  op- 
erate lighting  plants.  I  also  take  it  for  granted 
that  you  all  clearly  see  that  this  subject  is  in  the 
saddle  In  almost  every  community  large  enou.gh  to 
warr.ant  the  Installation  of  a  lighting  plant,  and  that 
the  Issue  has  to  be  met   in  one  w-ay  or  another. 

It  Is  obviously  unjust  to  tax  all  the  people  for  the 
maintenance  of  public  utilities,  such  as  gas  or  elec- 
tric plants  for  supplying  private  uses,  when  only 
a  fraction  of  all  the  people  use  these  commodities, 
and  it  Is  just  as  obviously  unfair  to  tax  these  users 
of  such  utilities  for  the  benefit  of  all.  The  franchise 
tax  or  bonus  is  just  such  a  tax  on  the  consumers, 
and  the  municipal  plant  operating  on  a  basis  of  rev- 
enue equal  to  expenses  Is  the  other  form  of  tax 
on  the  non-consumer,  for  they  are  deprived  of  the 
benefit  of  the  taxes  that  would  have  been  paid  by  a 
pri\:ate  corporation  doing  the  same  business.  How 
much  more  apparent  then  when  there  is  a  tax  levied 
to  pay  sinking  fund,  and  even  interest  on  bonds  is- 
sued to  pay  for  the  plant. 

The  special  power  granted  to  several  cities  of 
the  state  of  Texas  to  regulate  prices  of  gas  and 
electric  current  places  the  authorities  in  the  attittide 
of  an  arbitrator  who  is  especially  interested  in  the 
results  of  the  arbitration.  If  he  is  avowed  in  the 
interest  of  the  dear  people  to  the  hurt  of  the  cor- 
poration, he  is  actuated  by  prejudice  or  political 
motives;  if  another  be  striving  for  an  equitable  ad- 
justment, his  opponent  will  attempt  to  whip  him 
into  his  line  with  the  charge  of  being  a  henchman  of 
the  corporation  and  opposed  to  the  interest  of  the 
people.  While  it  is  possible  to  get  just  adjustment 
of  rates  under  such  conditions,  it  is  not  possible 
to  know  that  you  have  any  security  from  readjust- 
ment   with    each   new-  administration. 

Where  the  demand  for  municipal  ownership  fails 
to  carry  before  the  people,  the  city  gets  from  the 
}-egislatiire  the  power  to  regulate  service  and  prices. 
.'Xt  the  last  session  of  the  Texas  Legislature  a 
bill  was  Introduced  to  give  all  cities  and  towns  the 
right  to  regulate  the  price  of  all  commodities  in 
the  distribution  of  w-hich  the  public  streets  were 
used,  and  while  the  bill  failed  to  pass  the  committee 
on  cities  and  towns,  it  shows  the  tendency  of  some 
of  our  officials. 


Railway   Extensions  in  New  York  State. 

Another  electric  railroad  has  been  secured  by 
the  Powers-Colvin  syndicate  of  New  York  state. 
On  May  loth  the  syndicate  purchased  more  than 
two-thirds  of  the  capital  stock  of  the  Glens  Falls, 
Sandy  Hill  and  Fort  Edward  Electric  Street  Rail- 
road company.  This  company  controls  nearly  20 
miles  of  railroad  and  Is  capitalized  for  $150,000. 
By  securing  this  road  the  Powers-C^olvin  syndicate 
has  secured  an  Important  link  in  Its  system  con- 
necting Lake  George  and  Caldwell  with  Albany 
and  Troy.  The  syndicate  controls  or  has  in  process 
of  construction  lines  connecting  Warrensburg,  Lake 
Goorge,  Glens  Falls,  Fort  Edward,  Greenwich, 
Schuylerville,  Stillwater,  Mechanlcsvllle  and  Water- 
ford,  a  total  length  of  65  miles.  It  also  owns  the 
Saratoga  Traction  company's  lines,  which  operate 
between  Saratoga  and  Ballston.  These  lines  will 
be  connected  to  the  main  line. 
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New  York  Notes. 

New  York,  ilay  25. — The  agreement  of  consoli- 
dation of  the  New  I'ork  Gas  and  Electric  Light, 
Heat  and  Power  company  with  the  Edison  Electric 
Illuminating  company  of  New  York  has  been  filed 
with  the  secretary  of  state.  The  title  of  the  new 
corporation  is  the  New  York  Edison  company,  and 
it  has  a  capital  stock  of  $45,200,000,  which  is  the 
aggregate  of  the  capital  stock  of  the  two  companies, 
'ihe  directors  are  Anthony  N.  Brady,  Harrison  E. 
Gawiry,  Stephen  S.  Palmer,  Thomas  E.  Murray, 
Samuel  A.  Beardsley,  Nicholas  F.  Brady  and  Lewis 
B.    Gawtry. 

'Ihe  cable-car  service  on  Broadway,  between  Fifty- 
ninth  street  and  the  Battery,  will  be  discontinued 
to-night  at  nine  o'clock,  in  order  to  complete  the 
installation  of  the  electric  service.  There  is  a  great 
amount  of  work  to  be  done  in  removing  the  cable 
and  the  small  wheels  upon  which  the  cable  is  sup- 
ported. After  that  is  done  there  will  be  about  200 
electrical  connections  to  be  made,  S,ooo  plugs  to  be 
removed  and  about  40,000  bolts  to  be  set  before  the 
cnrrent  is  turned  on.  None  of  this  work  can  be 
done,  however,  until  the  cable,  which  is  56,000  feet 
long  and  weighs  3^2  pounds  to  the  foot,  is  removed. 
It  is  expected  that  electric  cars  will  be  running  on 
Broadway  early  Monday  morning. 

Both  branches  of  the  INIunicipal  Assembly  have 
approved  the  plans  of  the  Rapid  Transit  Commission 
for  the  tunnel  to  Brooklyn,  and  all  that  is  necessary 
now  for  the  beginning  of  the  work  is  the  appropri- 
ation of  the  $y,ooo,ooo  by  the  city  and  the  letting 
.of  the  contracts.  JNIayor  \^an  Wyck  will  act  upon  the 
assembly's  resolution  on  Monday,  and  his  approval 
is  expected.  The  Brooklyn  tunnel  extension  will  be 
built  from  the  City  Hall  loop  to  Manhattan  to  the 
junction  of  Flatbush  and  Atlantic  avenues  in  Brook- 
lyn. At  this  point  the  underground-railroad  system 
of  the  Long  Island  railroad  will  begin,  and  by  de- 
pressing the  tracks  on  Atlantic  avenue,  through  to 
East  New  York,  and  by  elevated  structures  to  Ja- 
maica, a  direct  line  from  New  York  City  Hall  to 
Jamaica  will  be  established.  The  officials  of  the  At- 
lantic avenue  commission  say  that  the  running  time 
between  the  New  York  City  Hall  and  Jamaica  will 
be  about  iS  minutes. 

The  annual  commencement  of  the  Hebrew  Tech- 
nical Institute  was  held  on  Wednesday,  May  22d, 
at  the  hall  of  Cooper  Union.  There  were  40  gradu- 
ates in  the  class  of  igoi.  Among  the  papers  given 
were  "Technical  Education,"  "The  Electrical  Equip- 
ment of  the  Manhattan  Elevated  Railway,"  and 
"Electrical  Power  Dis.tribution."  Several  electric  mo- 
tors and  dynamos,  made  by  members  of  the  electrical 
class,  were  shown,  and  an  exhibition  of  wireless  teleg- 
raphy was  given.  Addresses  by  Professor  Loeb, 
Principal  Edgar  S.  Barney  and  Leo  N.  Levi  were 
included  in  the  evening's  exercises. 
.  At  the  annual  meeting  of  the  American  Institute 
of  Electrical  Engineers,  held  at  its  rooms  last  Tues- 
day evening.  Dr.  Schuyler  S.  Wheeler  presented  to 
the  Institute  the  fine  library  of  electrical  works  of 
the  late  Latimer  Clark,  an  eminent  British  telegraph 
engineer.  Dr.  Wheeler  recently  purchased  the  col- 
lection from  the  Clark  estate.  The  catalogue  con- 
tains nearly  7,000  entries. 

Work  upon  the  rapid-transit  tunnel  has  been 
stopped  by  a  strike.  Three  or  four  hundred  skilled 
mechanics  on  strike  have  caused  a  thousand  or  more 
men,  not  skilled,  but  ordinary  laborers,  to  be  kept 
from  their  daily  work  along  the  subway.  It  is  ex- 
pected that,  in  all.  about  5,000  men  employed  on 
the  subway  will  be  affected  by  the  strike.  The 
strike  arose  out  of  a  demand  of  the  rock  drillers 
for  $2-75  for  ^n  eight-hour  day  and  70  cents  an  hour 
for  overtime.  The  trades  involved  in  the  strike  in- 
clude the  rock  drillers  and  tool  sharpeners,  the  ec- 
centric engineers,  the  safety  engineers,  the  double- 
drum  hoisters  and  the  pipe  calkers.  M.  L.  G. 


New  England  News. 

Boston,  May  25. — On  Tuesday  last,  when  the  House 
of  Representatives  considered  the  bill  allowing  the 
Boston  Electric  Light  company  to  sell  its  franchise 
to  the  Edison  Electric  Illuminating  company  of 
Boston,  it  rejected  an  amendment  providing  that 
the  latter  company's  dividends  should  not  be  over 
eight  per  cent,  of  the  capital  actually  paid  in,  and 
rejected  also  an  amendment  providing  that  the  Edi- 
son company  should  not  pay  its  employes  lower 
wages  than  arc  paid  by  other  companies  or  compel 
its  employes  to  work  more  than  eight  hours  in  every 
24.  The  House  passed  the  measure,  and  it  was  sent 
to   the    Senate. 

The  Ayer  Electric  Light  company  of  Ayer,  Mass.. 
has  filed  a  certificate  of  incorporation  at  the  office 
of  the  5ecretar>-  of  state.  It  has  a  capital  of  $20,- 
000.  Henrys  Krey  is  president  and  Arthur  H.  Krey 
is   treasurer. 

When  the  committee  on  manufactures  reported  to 
the  House  of  Representatives,  giving  Representative 
McNary  leave  to  withdraw  his  petition  for  legisla- 
tion regulating  the  sale  of  electricity,  the  House — 
on  motion  of  Mr.  McNar\- — substituted  a  bill  pro- 
viding that  the  sale  of  electricity'  shall  be  by  meter, 
the  unit  being  the  watt,  and  that  all  meters  shall 
be  sealed  and  stamped  by  the  inspector  of  gas  me- 
ters or  his  assistants:  that  no  meter  shall  be  used 
that  may  confuse  or  deceive  the  consumer;  that  no 
rent  shall  be  charged  for  the  meter  when  the  con- 
sumer uses  electric  current  to  the  value  of  $7  per 
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year,  and  that  no  charge  shall  be  made  when  elec- 
tricity is  not  actually  furnished.  The  bill  was  read 
and  referred  to  the  committee  on  ways  and  means. 

The  stockholders  of  the  Hartford  Electric  Light 
company  have  ratified  the  directors'  recommenda- 
tion to  increase  the  capital  stock  from  $1,050,000  to 
$1,400,000.  It  was  voted  to  issue  3,500  new  shares,  al- 
lotting the  stockholders  one  share  for  each  tlarce 
held  on  June  ist. 

R.  H.  Bradford,  the  organizer  of  the  Boston  Line- 
men's union,  went  to  Manchester,  N.  H.,  recently 
to  organize  a  union.  The  Manchester  linemen  agreed 
to  strike. 

The  striking  housesmiths,  who  were  employed  on 
the  new  State  street  elevated  station  in  Boston,  have 
declared  the  strike  at  an  end. 

In  reply  to  the  House  of  _  Representatives'  inquiry 
regarding  the  bill  providing  that  electric-light  com- 
panies shall  not  consolidate  without  the  approval 
of  the  gas  and  electric-light  commissioners,  and  the 
bill  providing  for  the  sale  of  the  Boston  Electric 
Light  company's  plant  to  the  Edison  Electric  Il- 
luminating company  of  Boston,  the  attorney-general 
of  the  commonwealth  says  that  there  are  no  incon- 
sistencies between  the  two  bills,  as  the  Legislature 
may  enact  a  general  statute  applying  to  any  class 
of  corporations,  and,  before  or  afterward,  it  may 
enact  a  special  law  applicable  to  certain  of  such  cor- 
porations. The  attorney-general  further  says  that 
he  knows  of  no  statute  prohibiting  such  combina- 
tions of  electric-light  companies  as  are  intended  to 
be  regulated  by  the  first-mentioned  bill,  but  whether 
such  combination  would  be  voM  at  common  law,  as 
against  public  policy,  is  a  question  which  can  only 
be  determined  upon  the  facts  of  each  particular  case  ; 
that  electric-light  companies  may  make  combina- 
tions not  forbidden  by  statute  or  by  the  policy  of 
common  law,  whether  or  not  the  consolidation  bill 
is  enacted,  and  that  the  prohibitive  bill  would  be 
a  permissive,  and  not  a  restrictive,  law. 

The  Legislature  has  passed  the  bill  incorporating 
the  Mount  Wachusett  Street  Railway  company. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  been  awarded  the  contract  for  the 
electrical  appliances  for  the  new  power  house  to 
be  built  at  the  Charlestown  navy  yard.  The  com- 
pany's bid  was  for  $59,000,  for  which  it  will  install 
three  Westinghouse  dynamos  of  250  kilowatts'  ca- 
pacity, and  space  for  two  more  will  be  reserved. 
The  dynamos  have  been  inspected  by  Assistant  Naval 
Constructor- William  P.  Robert  and  Master  Elec- 
trician Charles  S.  Davis,  who  reported  favorably. 
They  will  not  be  delivered  until  the  building  is 
ready  for  them.  A  big  conduit,  containing  electric 
wires  and  pneumatic  and  hydraulic  pipes,  has  been 
laid  from  the  new  building  to  the  dry  docks,  water 
front,  and  some  of  the  old  shops.  Master  Elec- 
trician Davis  will  have  charge  of  the  station  when 
it  is  completed. 

At  Worcester.  Mass.,  the  Consolidated  Street  Rail- 
way company  is  about  to  increase  its  capital  stock 
from  $2,179,999  to  $2,750,000  or  $3,000,0*00.  There  is 
a  floating  indebtedness  of  several  hundred  thousand 
dollars,  which  the  principal  stockholders  wish  to 
meet  by  the  proceeds  of  a  new  issue  of  stock.  The 
company  will  also  need  money  for  contemplated 
improvements   to  the   plant. 

ihe  gas  and  electric-light  commissioners  have  ap- 
proved a  measure  providing  for  the  inspection  of 
electric-light  meters  by  any  disinterested  party,  des- 
ignated by  the  commission,  upon  the  complaint  of 
a  consumer.  The  bill  also  provides  that  if  the  in- 
spected meter  varies  more  than  five  per  cent.,  the 
commissioners  may  remove  it  and  have  another 
substituted,  the  company  to  pay  for  the  inspection. 
If  the  meter  is.  correct,  the  complaining  consumer 
must  foot  the  bill.  The  measure  does  not  apply 
to   the    sale    of   electricity    for    power. 

A  controlling  interest  in  the  Enfield  and  Long- 
meadow  Street  Railway  company  has  passed  into 
the  hands  of  Gaston.  Snow  &  Saltonstall,  the  Bos- 
ton lawyers.  The  company  operates  S.36  miles  of 
railway  between  the  Massachusetts  state  line  and 
Warehouse  Point,  Conn.,  and  it  pays  a  dividend 
of  five  per  cent.  During  the  present  session  of  the 
Connecticut  Legislature,  the  company  obtained  an 
amendment  to  its  charter  by  which  it  acquired  the 
right  to  extend  its  lines  south  from  Warehouse 
Point  to  the  terminus  of  the  Hartford  Street  Rail- 
way company's  tracks  at  East  Windsor  Hill,  making 
a  continuous  trolley  line  from  Hartford,  Conn.,  to 
Springfield,  Mass.  The  company's  officers  are: 
President,  F.  M.  Saltonstall  of  Boston;  vice-presi- 
dent. T.  C.  Perkins  of  Hartford ;  treasurer,  Lyman 
A.  Upson  of  Thompsonville.  Conn. 

The  Blackstone  and  Uxbridge  Street  Railway  com- 
pany has  petitioned  the  Northbridge  (Mass.)  select- 
men for  the  right  to  lay  tracks  and  string  wires 
through  Linwood.  The  proposed  line  would  extend 
from  Millville.  through  Uxbridge  to  Linwood  where  it 
will  connect  with  the  Linwood  street  railway,  which. 
in  turn,  connects  with  the  Blackstone  Valley  road 
at  Whitinsville.  If  the  line  is  built  through  Lin- 
wood. there  will  be  a  continuous  electric-railway 
line  from  Warren  to  Worcester,  Mass.,  to  Provi- 
dence, R.  I.,  to  Boston,  and  back  to  Worcester.  The 
Northbridge  selectmen  will  hold  a  hearing  on  the 
petition  soon. 

A  trial  train  of  three  coaches  has  made  a  con- 
tinuous trip  on  the  Boston  elevated  road  from  Sulli- 
van Square  to  the  subway,  through  the  latter  to 
Pleasant  street,  and  thence  via  the  elevated  to  Dud- 
ley street.  The  first  train  was  run  by  Superintend- 
ent S.  S.  Neff  as  motorman    and  J.  H.  Hiscox    as 
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guard.  Among  those  aboard  were  George  H.  Ben- 
jamin, supervisor  of  motormen;  Harold  G.  Brown, 
inspector  of  signals;  John  A.  Riley,  air-brake  in- 
spector ;  J.  M.  Frendergast,  a  director  of  the  Boston 
Elevated  Railway  company;  about  25  signalmen,  in 
charge  of  J.  \V.  Drew,  and  half  a  dozen  newspaper 
men.  g^ 


From  the  Buckeye  State. 

Columbus,  Ohio,  May  25. — On  reliable  authority 
it  is  stated  that  the  Northern  Ohio  Traction  com- 
pany has  in  contemplation  an  extension  of  its  lines 
to  Wheeling,  W.  Va.  The  proposed  line  to  Mas- 
sillon  and  Canton  is  the  beginning  of  the  plan. 
From  MassiUon  to  Navarre  a  road  is  now  being 
built  which  will  be  used  by  the  company.  From 
Navarre  to  Strasburg  the  company  will  have  to 
construct  its  own  line,  but  from  the  latter  place  to 
New  Philadelphia  there  is  a  road  now  in  operation. 
From  New  Philadelphia  to  St.  Clairsville  a  long 
stretch  of  road  will  have  to  be  built,  but  the  country 
is  good,  and  so  far  there  is  little  competition,  so 
there  will  be  no  danger  of  putting  money  in  that 
territory.  There  is  now  a  line  in  process  of  con- 
struction from  St.  Clairsville  to  Wheeling.  E.  W 
Moore  is  a  director  of  the  company  operating  the 
Wheeling  system,  so  there  will  be  no  trouble  in 
making  traffic  arrangements  with  that  road.  Will 
Christy  says  this  may  be  done  later  on,  but  that  at 
present  only  the  work  already  mapped  out  will  be 
undertaken. 

It  is  said  that  the  Everett-Moore  syndicate  has 
in  contemplation  a  plan  that  will  revolutionize  the 
rapid-transit  business  of  Cleveland,  and  that  is  noth- 
ing less  than  an  underground  road  from  the  Public 
Square  to  Rocky  River,  on  the  west  side  of  the 
city,  where  thousands  of  people  live  in  the  sub- 
urbs. The  plan  contemplates  the  operation  of  ex- 
press trains  over  the  eight  miles'  distance  at  the 
rate  of  Co  miles  per  hour,  with  stops  as  frequently 
as   will    make    it   convenient    for   the   patrons. 

The  Hamilton,  Oxford  and  Western  Electric  Rail- 
way company  of  Hamilton  has  been  incorporated; 
with  a  capital  stock  of  $10,000,  for  the  purpose  of 
building  lines  from  Hamilton  to  Oxford  and  Col- 
lege Corner  and  probably  on  into  the  state  of  In- 
diana. The  Cincinnati  and  Venice  Electric  Rail- 
way company  of  Hamilton  has  also  been  incorpo- 
rated, with  the  same  capital  stock,  for  the  purpose 
of  building  a  line  from  Cincinnati  to  Bevis,  Groe- 
beck,  Venice  and  other  Hamilton  County  points. 
The  incorporators  of  both  companies  are  Will 
Christy,  Akron ;  M.  J.  Mendelbaum,  Cleveland ;  F. 
J.  J.  Sloat,  Hamilton;  0.  V.  Parrish  and  Peter 
Schwab,  Hamilton.  These  gentlemen  form  prac- 
tically the  Southern  Ohio  Traction  company.  The 
Oxford  route  will  likely  be  out  of  Hamilton  on  the 
Southern  Ohio  tracks,  in  order  to  escape  securing 
additional  terminals,  and  it  is  quite  possible  that 
a  loop  will  be  built  at  Oxford  to  give  a  local  serv- 
ice,  which    is   needed  in   that  place. 

The  Columbus  Southern  Electric  Railway  com- 
panj'  has  announced  that  its  interests  and  fran- 
chises have  been  purchased  by  the  Scioto  Valley 
Traction  company.  The  Columbus  Southern  had  a 
franchise  in  Ross  County,  which  will  go  to  the 
Scioto  Valley  road,  as  it  has  planned  to  build  a  line 
from    Columbus    to    Chillicothe. 

Champaign  county  commissioners  have  granted 
the  Columbus.  London  and  Springfield  Railway  com- 
pany a  franchise  to  build  a  line  from  Mechanics- 
burg,  to  connect  with  the  main  line  at  Summerford, 
in  Madison  County.  The  village  of  Mechanicsburg 
has  also  granted  a  franchise  for  the  use  of  the 
streets.  L.  D.  Fisher,  son  of  General  Manager  H. 
A.  Fisher,  has  had  charge  of  the  work  of  getting 
rights  and  franchises  for  this  branch. 

The  assertion  has  been  made  that  the  entire 
right-of-way  and  all  needed  franchises  have  been 
secured  for  the  Lake  Shore  electric  line,  from  Cleve- 
land to  Detroit.  It  is  also  reported  that  the  road 
will  now  be  completed  as  rapidly  as  possible. 
Henry  Everett  says  that  about  40  miles  of  road 
between  Toledo  and  Cleveland  will  have  to  be  built 
to  connect  the  properties  now  under  the  control  of 
the  company.  Work  is  progressing  nicely  on  the 
Toledo  and  Western  line,  w-hich  is  being  built  up  to 
meet  the  Michigan  roads  under  construction  by  the 
new  company.  It  is  said  the  line  between  Toledo 
and  Detroit  will  be  in  operation  some  time  in  Au- 
gust and  that  the  entire  road  will  be  completed 
within    the    year. 

The  State  Board  of  Public  Works  has  leased  the 
right-of-way  along  the  west  and  south  banks  of 
the  Licking  reservoir,  in  Licking  County,  to 
the  Columbus,  Buckeye  Lake  and  Newark  Traction 
company,  on  a  valuation  of  $18,891.  on  condi- 
tion that  the  road  be  built  standard  gauge 
and  that  any  other  road  may  be  allowed  to  use 
the  tracks  at  a  rate  to  be  fixed  by  arbitration, 
if  the  companies  cannot  agree  upon  the  matter 
themselves.  The  Lancaster  and  Newark  Traction 
company  will  likely  use  the  tracks  with  the  other 
road,  as  arrangements  are  now  under  way  to  that 
elifect. 

The  new  barns  and  power  house  of  the  Millcreek 
Valley  road  at  Hartwell  have  been  finished  and  the 
road  will  now^  put  into  effect  a  six-minute  schedule 
from  the  city  proper  to  the  suburbs.  General  Man- 
ager Wagenhals  says  that  the  line  will  be  completed 
to  the  courthouse  in  Hamilton  by  July  4th. 

The  Camden  Interstate  Railway  company  has  se- 
cured   the    contract    for    the    lighting    of    .-\shiand. 
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Ky.,  at  the  rate  of  $75  per  arc  light,  to  continue  for 
three  years. 

Henry  A.  Everett  anU  E.  W.  Moore  of  Cleveland 
are  now  making  an  inspection  of  all  the  property 
that  has  hiicly  come  into  their  hands.  Ihey  are 
going  over  the  Michigan  lines  this  week,  and  will 
look  np  some  other  property  which  is  said  to  be 
on  the  market,  especially  all  that  which  is  tributary 
10  Detroit.  In  the  meantime,  they  will  complete  all 
the  deals  which  have  not  already  been  terminated. 
They  expect  to  inspect  the  London  (.Out.)  system 
and  then  go  to  Toronto  and  Montreal,  after  which 
they    will    visit    New    York. 

A  meeting  of  the  managers  of  the  plants  con- 
trolled by  Emerson  McMillin  of  New  York  was 
held  at  the  Chittenden  Hotel,  Columbus,  Monday, 
about  40  persons  bemg  present,  representing  both 
gas  and  electric-light  interests.  The  meetings  are 
held  semi-annually,  and  are  for  the  purpose  of  dis- 
cussing matters  relating  to  the  business  and  devising 
means  for  the  more  economical  operation  of  the 
plants.  E.  G.  Coudrey  of  Milwaukee  presided  and 
Arthur  Doty  of  Detroit  acted  as  secretary. 

The  Springfield  end  of  the  Urbana  branch  of  the 
Dayton,  Springfield  and  Urbana  road  has  been  com- 
pleted, and  the  cars   now  run  into  the   city. 

The  power  house  of  the  Tiffin  and  Southwestern 
road  will  be  located  in  Kenton,  according  to  in- 
formation which  Samuel  R.  Bullock  of  New  York 
is  said  to  have  given  out   a  few  days  ago. 

The  Northern  Ohio  Traction  company  is  building 
an  addition  40  by  50  feet  in  size,  to  its  light  plant 
at  Akron.  A  new  dynamo  of  i.ooo  kilowatts  will 
lie  installed,  in  order  to  render  the  capacity  equal 
to    the   demand   during   portions   of  the  year. 

Allen  F.  Edwards,  manager  of  the  Toledo  and 
Monroe  electric  line,  has  arranged  to  shorten  the 
lime  between  the  two  places  15  minutes  From  the 
Toledo  limits  to  JMonroe,  a  distance  of  18  miles, 
the  time  will  be  35  minutes.  The  time  from  the 
courthouse  in  Toledo  will  be  one  hour,  the  rate  of 
speed  being  necessarily  slow  within  the  city  limits. 
The  extension  to  Monroe  Piers  will  be  completed  in 
July.  A  casino  will  be  built  on  this  extension. 
■  The  Toledo  and  Bryan  Air  Line  Railway  company 
lias  been  organized,  by  the  election  of  the  follow- 
ing-named directors;  Milton  Taylor,  Joseph  C. 
Bon-ncr,  R.  G.  Kerlin,  F.  V.  H.  Collins,  B.  Hcbert, 
W.  C.  Brewer,  J.  L.  Yost.  Charles  J.  McLaughlin 
and  Fred  J.  Bollmcyer.  The  directors  chose  the 
following-named  officers:  President.  Milton  lay- 
lor;  first  vice-president,  Joseph  C.  Bonner;  second 
vice-president,  R.  G.  Kerlin;  secretary,  F.  V.  H. 
Collins;  treasurer,  J.  Q.  Adams;  general  manager, 
William  C.  Brewer. 

The  Electric  Depot  company  of  Cleveland  has  been 
incorporated,  w'ith  a  capital  stock  of  $200,000,  for 
the  purpose  of  building  a  union  depot  for  the  sub- 
urban roads  in  Cleveland.  H.  A.  Everett  and  other 
prominent  electric-railway  men  are  the  incorporators. 
The  new  depot  will  be  situated  at  Eric  and  BoHver 
streets,  and  work  will  be  commenced  on  it  at  once. 

The  Findlay.  Columbus  Grove  and  Fort  Wayne 
Railway  company  of  Findlay  will  soon  be  incorpo- 
rated, with  a  capital  stock  of  $50,000.  So  far,  only 
local  men  are  interested  in  the  new  company. 

The  Columbus.  Delaware  and  Marion  Railway 
company  has  asked  for  a  franchise  through  Franklin 
County,  north  of  the  present  terminus  of  the  Worth- 
ingtnn  road,  to  Delaware  County. 

The  Columbus  and  Southern  Electric  Railway 
company,  which  was  promoted  by  J.  M.  Wilson,  now 
president  of  the  company,  has  given  up  the  line  be- 
tween Columbus  and  Chillicothe,  and  the  field  is 
now  clear  for  the  Scioto  Valley  Traction  company, 
v.'hich  proposes  to  build  between  these  points.  There 
has  been  a  contest  between  the  two  companies,  and 
Ross  County  now  holds  a  certified  check  for  $3,000. 
which  was  given  by  Mr.  Wilson  when  the  franchise 
was  granted  him.  that  it  now  refuses  to  surrender. 
The  Scioto  Valley  Traction  company  expects  to 
complete  its  lines  to  Chillicothe  and  Lancaster  within 
a    year. 

The  Northern  Ohio  Traction  company  will  build 
r»  branch  line  to  Hudson,  which  is  about  30  miles 
from   Cleveland.  O.  M.  C 


Information  from  Indiana. 

Indianapolis.  May  27. — Electric  line  work  of  va- 
rious kinds  has  been  somewhat  retarded  by  a  strike 
among  the  linemen.  The  men,  who  are  members  of 
the  Electrical  W^orkers'  Union,  have  been  receiving 
$2.25  a  day.  without  extra  pay  for  overtime  and  with 
little  or  no  regularity  of  hours.  They  are  asking  for 
a  straight  wage  of  $2.50  for  a  nine-hour  day  with 
time  and  one-half  for  overtime,  except  in  emergen- 
cies expressly  stipulated  in  the  contract.  The  line- 
men employed  by  the  Indianapolis  Street  Railway 
company  and  the  Indianapolis  Light  and  Power  com- 
pany arc  involved,  while  those  employed  by  the  Cen- 
tral Union  and  Independent  lelephone  companies  will 
take  action  in  a  day  or  two.  There  are  about  200 
linemen  in  the  city,  and  should  all  become  involved 
in  the  strike  it  will  cause  much  trouble  for  the  com- 
panies interested. 

The  New  Albany  street-railway  svstem  was  sold  on 
the  23d,  under  a  decree  of  the  Federal  Court,  to 
Richard  L.  Vcach  of  Louisville,  for  $=6.too.  Louis 
Schneck  of  Seymour,  president  of  the  New  Albany. 
Jeffersonville  and  Sellersburg  Rapid  Transit  com- 
pany, was  also  a  bidder.  The  system  has  been  in 
the  hands  of  a  receiver  for  three  years. 

The  Big  Four  railroad  has  announced  that  it  will 
inaugurate    a    rate   war   against   the   Union   Traction 


company  wherever  brougiu  in  competition  on  June 
1st.  Tl'iC  fare  will  Ijc  reduced  50  per  cc-nt.,  and  tick- 
ets issued  good  for  one  person  on  a  round  trip  or 
two  persons  one  way,  good  for  three  monlhs.  Hourly 
trains  will  be  put  on,  and  the  liveliest  competition  is 
expected. 

The  Pennsylvania  Railroad  company  has  with- 
drawn all  opposition  to  electric  hues  crossing  its 
right-of-way,  and  the  Greenfield  company  will  now 
complete  its  line  to  Matthew's  Park.  The  patrons  of 
the  latter  line  have  been  compelled  to  walk  nearly  a 
mile  to  reach  the  park  pending  the  dispute.  The  suit 
has   been   dismissed. 

A  receiver  has  been  asked  for  the  Citizens'  Street 
Railway  company  of  Vincennes.  Mary  A.  Byers 
secured  a  judgment  against  the  company  for  dam- 
ages. The  principal  stockholder  of  the  company 
is  B.  G.  Hendnot  of  Tcrre  Haute.  The  move  is  to 
enforce  payment  of  the  judgment. 

The  specifications  for  the  new  public  lighting  con- 
tract for  Indianapolis  are  being  sent  out  to  applicants. 
Bids  will  be  received  after  June  ist.  F. 


Northwestern  Notations. 

Minneapolis,  Minn.,  May  25. — The  Logan  Electric 
Light  company  of  Logan,  Iowa,  contemplates  moving 
its  plant  to  Dunlap,  Iowa. 

The  Seattle-Tacoma  Interurban  Railway  company 
has  filed  a  mortgage  to  the  Old  Colony  Trust  com- 
pany of  Boston  for  $2,000,000.  The  company  will 
now  proceed  with  the  construction  of  the  Hue  be- 
tween Seattle  and  T;icoma,  Wash. 

A  power  and  heat  plant  has  been  installed  at 
Sioux  City,  Iowa,  for  the  operation  of  light,  heat 
and  power  for  the  Garretson  and  Mondamin  hotels. 
It  is  expected  to  save  $5,000  a  year. 

The  city  of  Oshkosh,  Wis.,  has  contracted  with  the 
Electric  Light  and  Power  company  for  1,200-candle 
lighting  at  $48.90  per  light  per  annum. 

The  Public  Service  conipany  of  St.  Cloud,  Minn., 
has  begun  setting  poles  and  stringing  wires  toward 
Sauk  Rapids,  Minn.,  and  will  soon  be  in  a  position 
to   furnish   lighting   for   that  city. 

The  Suburban  Railway  and  Traction  company  of 
Omaha  seeks  a  franchise  for  the  construction  of  a 
power  canal  from  the  Platte  River,  near  North  Bend, 
Neb.,  to  Omaha.  It  proposes  an  electric  line  from 
Omaha   to    Fremont    also. 

The  City  Railway  conipany  of  Des  Moines,  Iowa, 
has  filed  a  mortgage  for  $3,000,000  to  the  Illinois 
Trust  and  Savings  Bank  of  Chicago.  Of  this 
amount  $2,000,000  goes  to  refund  an  old  issue,  and 
the  remainder  will  be  used  for  extensions  and  im- 
provements. 

W.  B.  Swaney  and  Mr.  Ohrt  have  bought  the 
electric-light  and  heating  plant  at  Manning,  Iowa, 
of  A.  Dethlefs,  and  will  erect  a  new  power  house 
and  put  in  new  machinery. 

It  has  developed  that  the  survey  from  Cedar  Rap- 
ids. Iowa,  to  Washington,  Iowa,  is  for  an  electric 
road,  and  not  a  steam  line,  as  was  supposed.  Several 
Cedar  Rapids  capitalists,  as  well  as  eastern  capital- 
ists, are  interested.  The  line  will  connect  with  Iowa 
City. 

The  Madison  Canyon  Electric  Power  company  is 
pushing  work  vigorously  at  its  new  waterpower 
plant  in  Madison  Gulch,  near  Virginia  City,  Mont. 
The  company  expects  to  have  the  plant  ready  for 
operation  by  October  ist,  w^ith  12,000  horsepower, 
and  to  increase  it  within  a  year  to  40.OOO  horsepower. 
There  will  be  a  market  for  the  power  with  the  min- 
ing companies  and  for  lighting  Virginia  City,  Lau- 
rin,   Sheridan   and   Twin    Bridges. 

Hon.  John  Porter  of  Eldora,  Iowa,  who  is  in- 
terested in  the  projected  electric  railway  from  Des 
Moines  to  Eldora,  says  that  the  line  will  be  com- 
pleted and  in  operation  between  Des  Moines  and 
Nevada.  Iowa,  inside  of  six  months. 

The  Sac  City  Electric  conipany  of  Sac  City,  Iowa, 
contemplates  installing  a  system  of  hot  water  for 
heating   and   to   furnislt  power    for   electric   motors. 

Surveys  have  been  completed  for  the  waterpower 
and  electric-light  plant  of  the  Athena  Ljght  and 
Power  company  of  Athena.  Ore.  It  is  expected  to 
develop  the  power  and  transport  the  water  by  means 
of  a  barrel  Bume,  to  supply  electricity  for  Milton 
and    Athena,    Ore.,    and    Walla    Walla,    Wash. 

The  Electric  Street  Railway  company  of  Everett, 
Wash,,  has  started  work  on  what  is  said  to  be  one 
of  the  finest  power  stations  on  the  Pacific' coast  in 
point  of  completeness.  The  new  building  will  re- 
quire an  outlay  of  $200,000.  and  will  place  the  street- 
railway  and  electric-lighting  systems  in  first-class 
shape,  with  capacity  for  a  much  larger  city  than 
Everett.  The  power  house  will  be  to6  by  138 -feet 
in  size. 

John  R.  Price  &  Co.  are  interested  in  the  construc- 
tion of  an  electric  railway  from  Spokane.  -Wash., 
to  their  new  summer  resort  on  the  Little  Spokane 
River,  12  miles  away.  They  expect  to  have  the 
system  ci^nipleted  by  October.  R. 


PERSONAL. 


F.  S.  Hunting,  sales  manager  of  the  Fort  Wayne 
Electric  Works,  was  in  Chicago  last  week  in  the 
interests  of  his  company. 

E.  C.  Hathaway  of  Lexington.  Ky.,  has  been  ap- 
pointed general  manager  of  the  United  Railways 
and    Light    Company   of   America. 

Thomas  A.  Edison  is  said  to  have  received  on 
May  6th  a  letter  containing  a  threat  to  kidnap  his 
daughter.  Madeline.  12  voars  old.  if  a  sum  of  mnncy 


were  not  left  in  a  certain  place.  The  police  were  im- 
mediately informed  and  the  letter  turned  over  to 
them.  Mr.  Edison  is  said  to  make  light  of  the  mat- 
ter, but  adequate  protective  measures  have  been 
taken,   nevertheless. 

At  the  last  session  of  last  week's  convention  of  the 
National  Electric  Light  association  in  Niagara  Falls, 
Secretary  Porter  received  the  following  disgatch 
from  Henry  L.  Dohcrty  of  Denver,  the  newly  elected 
president  of  the  association:  "Please  convey  to  the 
association  my  deep  appreciation  of  the  honor  con- 
ferred upon  me  and  assure  them  of  my  wish  to  make 
the  association   large  and  prosperous." 

George  F.  Porter  of  the  Kerite  company  passed 
through  Chicago  last  week  on  his  way  to  Seattle, 
Wash.,  from  the  electric-light  convention  at  Niagara 
Falls.  Mr.  Porter  is  preparing  to  lay  a  125-mile  sub- 
marine telegraph  cable  from  Juneau  to  Skagway, 
Alaska,  for  the  LTnitcd  States  government.  He  will 
charter  a  boat  at  Seattle  for  the  work  and  expects  to 
be  back  in  the  East  within  two  months. 


ELECTRIC  LIGHTING. 

The  Royal  Electric  company's  contract  for  lighting 
lilt*  streets  of  Montreal  expires  in  December,  1903, 
and  tenders  are  now  being  called  for  on  a  new  con- 
tract. Specifications  are  now  out,  and  bids  are  to  be 
in  by  June  15th  next.  Bidders  must  accompany  their 
bids  by  an  accepted  check  for  $50,000. 


ELECTRIC  RAILWAYS. 

The  Golden  Bridge  Electric  Railway  company 
has  been  incorporated  at  Albany,  N.  Y.,  and  will 
construct  an  electric  road  between  North  Salem, 
N.  y.,  and  Ridgefield,  Conn. 

Promoters  are  interested  in  the  construction  of 
an  electric  line  between  Pontiac,  Flint  and  Saginaw, 
A'lich.  The  name  of  the  corporation  will  be  the  Pon- 
tiac  and  Saginaw  Railway  company. 

The  Dayton  (Ohio)  and  Germantown  Traction 
company  has  secured,  with  one  or  tw"o  exceptions,  a 
private  right-of-way  for  its  electric  railway,  from 
the  Dayton  Soldiers'  Home  to  Middletown,  Ohio. 

The  City  Council  of  Kaukauna,  Wis.,  has  granted 
a  franchise  to  the  Wisconsin  Light,  Heat  and  Trac- 
tion company,  to  build  an  electric  railway  into  that 
city  and  also  to  build  a  power  plant  at  South  Kau- 
kauna. 

The  board  of  directors  of  the  Louisville  (Ky.), 
Mount  Washington  and  Fairfield  electric  railway 
has  decided  to  begin  work  on  the  road  within  the 
next  month.  Lexington  (Ky.)  capitalists  will  finance 
the  enterprise. 

The  Williamsport  and  Lock  Haven  Traction  Rail- 
way company  of  Williamsport,  Pa.,  has  received  a 
charter  to  construct  a  line  from  Lock  Haven  to 
Jersey  Shore.  The  company  is  capitalized  at  $150,- 
000,  and  H.   Cochran  is  president. 

The  Monessen,  Webster,  Belle  Vernon  and  Fayette 
Street  Railway  company  has  been  organized  at 
Monessen,  Pa.,  with  $60,000  capital  stock.  An  elec- 
tric road  will  be  built  along  the  Monongahela  River 
for    10   miles   from  Webster  to   Faj^ette   City. 

An  electric  railway  has  recently  been  opened  in 
Russian  Poland.  The  road  is  21  kilometers  in 
length  and  is  owned  by  a  company  consisting  of 
Polish  manufacturers  and  merchants.  It  has  cost 
about  $400,000.  This  line  is  said  to  be  the  first 
electric  railway   established   in   Russia. 

An  ordinance  has  been  passed  by  the  City  Council 
of  Ottumwa,  Iowa,  granting  to  the  Ottiimwa  Elec- 
tric and  Steam  company  a  25-year  extension  of  fran- 
chise to  operate  an  electric  street  railway  for  the 
transportation  of  passengers  and  freight.  R.  H. 
Holbrook  is  manager  of  the  company. 

M.  J.  Mendelbaum,  representing  the  Southern  Ohio 
Traction  company,  has  purchased  the  Hamilton  and 
Lindenwald  Electric  Transit  company's  lines  in 
Hamilton,  Ohio,  the  purchase  price  being  $225,000. 
The  Southern  Ohio  company  will  operate  the  sys- 
tem, and  it  is  said  that  the  latter  will  be  re-equipped 
and  extended  to  some  other  points  at  a  cost  of  $100,- 
000. 

A  company  has  been  organized  at  Chester,  Pa., 
under  the  name  of  the  Oxford,  Cochranville  and 
Parkersbiu-g  Electric  Railway  company.  Thomas 
O'Connell  is  president.  The  company  will  apply 
for  a  charter  at  once  and  will  erect  an  electric 
street  railway  connecting  Oxford  and  Parkersburg 
and  touching  Cochranville.  The  line  will  be  14 
miles   long. 

The  Carthage  Electric  Light  and  Power  company 
has  been  incorporated  at  Carthage,  N.  Y.,  with  a 
capital  stock  of  $75,000.  It  is  the  purpose  of  the 
company  to  manufacture  and  supply  electricity  for 
the  producing  of  light,  heat  and  power  in  the  towns 
of  Creghan  and  Denmark  and  the  villages  of  Copen- 
hagen, Carthage,  etc.  The  directors  of  the  company 
are  J.  E.  Strickland,  P.  J.  Corcoran,  T.  M.  Basselin 
and  others. 

A  franchise  has  been  granted  by  the  county  com- 
missioners at  Zanesville,  Ohio,  to  the  Newark.  Zanes- 
ville  and  Coshocton  Traction  company  for  connect- 
ing the  three  cities  named  with  Hanover.  Frazeys- 
burg,  Nashport,  Irville,  Dresden.  Trinway,  Adam's 
MiHs,   Franklin  and   Roscoe.     A  franchise  was  also 
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granted  Attorney  G.  K.  Browning,  representing  east- 
ern capitalists,  for  a  line  from  Zanesville  to  Hebron, 
along  the  national  road. 

Franchises  have  been  secured  in  the  city  of  Mont- 
pelier,  Ind.,  and  considerable  right-of-way  has  been 
obtained  between  Montpelicr  and  Marion  for  a  pro- 
posed electric  railway  to  rnn  from  Montpelier  to 
i^Iarion.  a  distance  of  22  miles.  A  branch  is 
to  be  built  from  a  point  about  five  miles  west  of 
Montpelier.  to  run  due  south  into  Hartford  City. 
There  will  be  in  all  about  30  miles  built.  Kerlin 
Bros,    of   Toledo.    Ohio,    are   interested. 

At  the  meeting  of  the  Qiicago  City  Co.uncil  on 
May  27th  an  ordinance  granting  a  50-year  franchise 
to  the  Wisconsin  Inland  Lakes  and  Chicago  Railway 
company  was  introduced.  A  similar  ordinance  was 
killed  by  the  council  three  years  ago.  The  company 
asks  a  franchise  to  run  an  electric  or  elevated  rail- 
way, starting  in  Lake  street,  between  Clark  and  La- 
salie  streets,  then  running  north  to  Huron  street  and 
following  a  zigzag  line  northwest  through  to  the 
limits  of  the  Twenty-seventh  ward.  It  is  proposed 
to  continue  the  line  to  the  Wisconsin  lakes.  It  is 
said  that  much  of  the  line  outside  the  state  has  been 
constructed.  The  ordinance  was  referred  to  a  com- 
mittee. 


PUBLICATIONS. 


The  Electric  Appliance  company,  Chicago,  has 
just  published  a  booklet  cataloguing  its  new  hotel 
telephone,  intercommunicating-telephone  and  an- 
nunciator systems. 

The  Peru  Electric  Manufacturing  company  of  Peru, 
Ind..  has  just  issued  a  new  and  novel  booklet,  en- 
titled "Peru  Mains  and  Branches  and  the  Reason 
for   Their  Existence." 

A  description  and  several  illustrations  of  different 
types  of  the  Jandus  enclosed-arc  lamp  are  presented 
in  an  attractive  booklet  issued  by  the  Jandus  Elec- 
tric company  of  Cleveland,  Ohio. 

A  circular  on  Stombaugh  guy  anchors,  issued  by 
W.  X.  Matthews  &  Bros,  of  St.  Louis,  calls  attention 
to  the  fact  that  "they  have  been  boring  in  Texas 
and  elsewhere."  A  price-list  of  the  anchors  is  given 
in  the   circular. 

The  Willard  storage  battery  is  the  product  of  Sipe 
&  Sigler  of  Cleveland,  Ohio,  which  is  described  in 
a  recently  published  catalogue.  Several  photographic 
reproductions  show  installations  of  the  Willard  bat- 
teries for  various  uses.  The  catalogue  also  contains 
some  interesting  matter  descriptive  of  the  battery 
and  the  lises  of  storage  batteries,  and  also  price- 
lists  and  testimonial  letters.  The  publication  has 
been  neatly  prepared  and  sets  off  the  advantages  of 
the  Willard  batteries  in  excellent  manner. 


POWER  TRANSMISSION. 

The  Niobrara  Irrigation  .and  Waterpower  company, 
with  a  capital  of  $60,000,  has  been  organized  at 
Niobrara.  Neb.  The  officers  arc:  President,  B.  Y. 
High;  vice-president,  G.  G.  Bayha ;  treasurer,  G.  W. 
Chambers :  secretary',  E.  A.  Fry.  The  company  will 
develop  the  waterpower  of  the  Niobrara  River,  which, 
in  a  distance  of  five  miles,  has  a  fall  of  521^  feet. 

A  company  is  being  organized  to  develop  the  water- 
power  on  the  Yadkin  River,  near  Charlotte,  N.  C. 
It  is  said  that  the  Fidelity  Deposit  company  of  New- 
ark. N.  J-.  will  finance  the  enterprise.  A  dam  and 
power  plant  will  be  erected  at  a  cost  of  $Soo.ooo,  and 
it  is  expected  that  10,000  horsepower  will  be  ob- 
tained for  manufacturing  plants  in  Charlotte  and 
other  cities. 

A  report  has  been  presented  by  Professor  S. 
Arrhenius,  who  was  engaged  last  autumn  by  the 
Swedish  government  to  visit  the  continent  of  Eu- 
rope, with  a  view  of  studying  the  various  waterpower 
schemes.     He  points  out  the  fact  that  population  is 


densest  where  coal  is  found,  as  in  Belgium,  France 
and  Germany.  Pie  estimates  the  total  waterpower 
available  in  France,  Italy  and  Switzerland  at  be- 
tween 3,000,000  horsepower  and  5.000,000  horsepower, 
that  in  Finland  at  2,500,000  horsepower,  exclusive 
of  falls  of  under  three  meters.  Similar  force  in 
Sweden  is  estimated  at  4,000,000  horsepower.  The 
waterpower  installation  worked  at  the  lowest  cost 
of  any  visited  by  Professor  Arrhenius  was  that  at 
Savoy,  in  the  French  Alps,  where  the  cost  is  placed 
at  100  francs  C$20)  per  horsepower  at  the  source  of 
power.  At  some  of  the  stations  this  cost  rises  to 
from  1,000  francs  ($200)  to  1,200  francs  ($240,1 
per  horsepower. 


SOCIETIES  AND  SCHOOLS. 

Arthur  V.  Abbott,  chief  engineer  of  the  Chicago 
Telephone  company,  gave  a  lecture  on  wireless  teleg- 
raphy before  the  students  of  Armour  Institute  of 
Technology,   Chicago,   on  May  22d. 

The  Roentgen  Society  of  the  United  States  will 
hold  its  second  regular  meeting  in  Buffalo,  N.  Y.,  at 
the  University  of  Buffalo  on  September  loth  and 
nth.  .\  large  attendance  is  expected  on  account  of 
the  Pan-American  Exposition,  and  the  excursion 
rates.  Applications  for  space  for  exhibits  should  be 
sent  to  R.  C.  Adams,  sec^eta^>^  Drawer  No.  963, 
Buft'alo.  N.  Y.  Dr.  Heber  Robarts.  301  Chemical 
building.  St.  Louis.  Mo.,  is  president  of  the  society, 
and  Dr.  J.  Rudis-Jicinsky,  Cedar  Rapids,  Iowa,  is 
secretary.  


SPACE    TELEGRAPHY. 

The  Cunard  and  White  Star  companies  are  hasten- 
ing the  equipment  of  their  steamers  with  the  Marconi 
system  of  wireless  telegraphy.  The  Lucania  of  the 
Cunard  line,  which  will  sail  from  Liverpool  on 
June  15th.  will  be  fitted  with  the  Marconi  system 
and  will  signal  messages  on  both  sides  of  the  At- 
lantic. 

A  report  of  a  successful  test  of  a  new  wireless- 
telegraph  system  comes  from  England.  The  sys- 
tem used  was  one  invented  by  Colonel  Henry  M. 
Hozier  and  Nevil  Maskelyne.  The  sending  appa- 
ratus was  placed  upon  a  steamer  outward  bound 
and  the  receiving  station  was  at  Browhead.  Signals 
were  exchanged  until  the  steamer  was  25  miles  from 
Browhead. 

The  New  York  Herald  has  made  arrangements  to 
institute  wireless-telegraphy  connections  with  incom- 
ing ocean  liners.  The  Marconi  system  w-ill  be  in- 
stalled aboard  the  Nantucket  shoal  lightship  and  on 
the  nearest  point  of  land,  Sankay  Head,  on  the 
island  of  Nantucket.  A  contract  has  been  n\^de 
with  the, Marconi  Wireless  Telegraph  company  of 
London,  and  special  machines  are  now  being  manu- 
factured for  the  service.  The  communications  re- 
ceived at  the  Sankay  Plead  station  will  be  telephoned 
to  the  Nantucket  station,  and  sent  from  thence  by 
telegraph.  It  is  expected  the  system  will  be  working 
by   July    1st. 


MISCELLANEOUS. 


Sealed  proposals  for  the  installation  of  an  electric- 
conduit  and  wiring  system  for  the  postoffice  at  Mon- 
mouth, 111.,  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington. 
D.  C.  until  2  p.  m.,  June  20th.  Drawings  and  speci- 
fications may  be  obtained  by  addressing  James 
Knox  Taylor,  supervising  architect. 

City  Electrician  Shurig  of  Omaha,  Neb.,  is  pre- 
paring a  "pole"  map  of  that  city.  There  are  about 
S,6oo  poles  to  be  located.  These  are  owned  by  dif- 
ferent companies,  as  follows  :  Nebraska  Telephone 
company,  2,600;  Thomson-Houston  Electric  Light 
company,  2,400 :  Omaha  Street  Railway  company. 
2.400:  Western  L^nion  Telegraph  company,  800,  and 
Postal   Telegraph   company,  400. 


TRADE  NEWS. 

The  general  offices  of  the  Continuous  Rail  Joint 
Company  of  America  have  been  moved  from  the 
Lawyers  building  to  the  sixth  floor  of  the  Century 
building,    142   Market   street,   Newark,   N.  J. 

It  is  reported  that  steps  are  being  taken  looking 
toward  the  reorganization  of  the  United  States  Car- 
bon company  of  Cleveland,  which  was  involved  in 
the  recent  failure  of  the  Cuyahoga  Savings  and  Bank- 
ing company. 

On  May  22d  the  General  Incandescent  Arc  Light 
company  of  New  York  city,  manufacturer  of  arc 
lamps,  switches,  switchboards,  motors,  etc.,  arranged 
with  its  employes  to  run  its  factory  54  hours  a  week 
and  pay  the  same  wages  as  were  paid  when  the  fac- 
tory w^as  running  on  a  60-hour  basis. 

The  Anchor  Electric  company  of  Youngstown. 
Ohio,  has  been  incorporated,  wnth  a  capital  stock  of 
$35,000.  to  manufacture  arc  and  incandescent  lamps 
and  other  electrical  supplies.  N.  L.  Norris.  R.  T. 
Flamilton,  C.  N.  Crandall,  H.  W.  Davis,  Thomas 
Carr  and  Fred  Keast  are  the  incorporators. 

W.  F.  Warner  of  Muncie.  Ind.,  the  inventor  and 
patentee  of  the  Warner  pole  changer  for  ringing 
telephones,  has  perfected  an  electrical  piano-playing 
attachment,  which  is  constructed  on  different  lines 
from  anything  of  its  kind  on  the  market.  Mr. 
Warner  has  organized  a  company  for  its  manufac- 
ture, which  will  commence  operations  about  July  ist. 
The  factory  will  be  located  in  Muncie,  Ind. 

The  Sawyer-Man  Electric  company  announces  that 
it  has  recently  opened  its  new  works  in  New  York 
city,  where,  in  future,  the  greater  part  of  its  prod- 
uct will  be  manufactured.  The  company's  principal 
office  will  be  at  these  works,  510  to  530  West  Twenty- 
third  street,  to  which  all  orders  and  correspondence 
that  have  hitherto  been  sent  to  the  Allegheny  office 
should  be  addressed  on  and  after  June  ist.  This 
does  not  apply  to  business  transacted  with  the  com- 
pan3'-'s  various  district  offices,  which  will  continue  to 
look  after  the  needs  of  its  customers  as  in  the  past. 


BUSINESS. 


The  Star  Brass  Works,  67-69  South  Canal  street. 
Chicago,  manufacturers  of  the  Star  whitewash  and 
painting  machine,  assert  that  their  machine  is  par- 
ticularly adapted  for  use  in  electric  plants  and  power 
stations,  and  that  it  has  been  proven  to  be  a  great 
time-saver. 

The  Maltby  Lumber  company  of  Bay  City,  Mich., 
recently  suffered  quite  a  loss  in  the  fire  at  Detroit 
which  burned  the  pole  yard  of  the  Western  Union 
Telegraph  company.  The  Maltby  company  had  some 
15,000  poles  stored  there  and  the  telegraph  company 
nearly  100,000.  The  two  together,  it  is  said,  made 
the  largest  stock  of  poles  in  one  place  of  any  yards 
in  the  country.  The  Maltby  company  has  numerous 
other  yards  in  Michigan,  notably  at  Pinconning.  Sag- 
aning  and  Boyne  Falls,  and  the  loss  will  not  deter 
it.  to  any  large  extent,  in  making  shipments.  It 
expects  soon  to  have  as  large  a  stock  as  ever  in 
Detroit.  The  insurance  on  the  destroyed  stock  will 
cover  about  half  the  cost  of  the  poles. 

The  Western  Electrical  Supply  company  of  St. 
Louis  has  recently  taken  the  agency  for  the  Lowatt 
incandescent  lamp.  It  states  that  the  success  of  this 
lamp  has  been  instantaneous.  The  lamp  has  a  com- 
plete metal  reflector,  entirely  within  the  bulb,  di- 
rectly behind  a  multi-coiled,  carbon  filament,  both 
in  proper  relation  to  each  other  and  utilizing  all 
the  reflecting  surfaces  in  a  scientific  manner.  The 
company  states  that  an  eight-candlepower  Lowatt 
lamp,  consuming  32  watts,  gives  a  more  eff^ective 
light  and  will  easily  replace  a  16  or  a  25-candlepower 
lamp  consuming  60  to  go  watts.  It  is  asserted  that 
the  Lowatt  lamp  in  the  concave  type  has  a  measured 
candlepower  at  the  tip  of  from  four  to  eight  times 
its  rated  candlepower. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


674.401.  Car  Lighting.  Robert  M.  Dixon,  East 
Orange,  X.  J.  Application  filed  November  20. 
I  goo. 

la  addition  to  the  ordinary  lightinE  system  of  the  train 
there  15  a  miniature  lighting  system  in  each  car  that  is 
wholly  independeot  of  the  ordinary  lighting  system.  The 
miniatore  system  comprises  one  or  more  berth  lights, 
located  between  adjacent  berths.  A  pneumatically  driven 
dynamo  is  placed  beneath  tbe  car  and  can  be  controlled 
from  within  the  car.  Means  are  provided  for  compress- 
ing and  storing  air  for  the  dynamo  and  also  for  regulating 
the  same. 

674402.  Telephone  Switchboard.  Harold  A.  Doug- 
las, Grand  Rapids.  Mich.,  assignor  to  Peter  C. 
Burns.  Chicago.  III.  Application  filed  November 
2,   189S. 

A  main  switchboard  and  a  transfer  board  are  com- 
bined with  a  transfer  spring-jack  on  the  main  board  and 
a  pine  seat  on  the  transfer  board.  A  trank  circuit  ex- 
tends between  the  boards  and  terminates  at  the  main  board 
in  the  spring-jack.  A  connecting  plug  is  provided  for  the 
other  or  transfer  end  of  the  trunk  circuit  and  is  normally 
seated  within  the  plug  seat.  An  operator's  connective 
means  at  the  main  board  inclade  a  connecting  plug,  a  sig- 
naling  device  associated  with  the  seat  and  a  generator  to 
operate  the  device.  Circnit  connections  are  provided 
from  the  generator  and  device  to  the  jack  and  seat  for 
operating  tbe  device  when  an  operator's  plug  is  in  the  jack 
and  the  trunk  plug  is  in  its  seat  and  also  when  the  trunk 
ping  is  out  of  its  seat  and  the  operator's  ping  is  with- 
drawn from  the  jack. 


Issued  May  21,  igoi. 

C74.427.  Apparatus  for  Collecting  Atmospheric  Elec- 
tricity. Andor  Palencsar.  Budapest,  Austria- 
Hungary.     Application  filed  July   10,   1900. 

This  device  comprises  a  collecting  body  adapted  to  be 


NO.  674,458. 


kept  in  motion.  Heating  means  are  provided  for  the  body 
and  a  rheoslatic  machine  and  a  convener  are  connected 
with  the  body  electrically. 

674.458.  Closed-conduit  System  of  Electric  Rail- 
ways. Frederick  C.  Esmond.  Brooklj'n.  N.  Y.. 
assignor  to  the  Esmond  Electric  Traction  com- 
pany of  West  Virginia.  Application  filed  No- 
vember 21,  1895. 

Positive  and  negative  main  conductors  are  combined 
with  two  series  of  contact  points  or  sections  along  the 
railway  corresponding  to  the  conduc  ors  respectively. 
Electromagnets  are  placed  between  ona  main  conductor 
and  the  corresponding  series  of  points  or  sections 
respectively  and  a  switch  operated  by  each  magnet 
which  has  one  terminal  connected  to  the  other  main  con- 
ductor and  its  opposite  terminal  connected  to  one  of  the 
series  of  points  or  sections  corresponding  to  the  other 
main  conductor.  A  magnet  in  circuit  between  one  main 
conductor  and  the  motor  controls  the  connection  between 
the  other  main  conductor  and  one  of  its  points  or  sections. 
(See  cut.) 

674.467.  Line  Conductor  for  Electric  Railways.  Al- 
exander Palmros,  Fairmount,  \V.  Va..  assignor 
to  the  Jeffrey  Manufacturing  company.  Colum- 
bus, Ohio.     Application  filed  January   12,   1901. 

Open  spaces  are  provided  in  the  trolley  cooductor  wire. 
Conductor  wires  connect  the  adjacent  ends  of  the  trolley 
wire  at  the  open  spaces  and  are  sofficiemly  out  of  aline- 
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meot  with  the  trolley  wire  to  periuil  the  passage  of  vehicles 
through  the  open  spaces.  A  section  of  trolley  wire  is  io 
(lie  open  spaces  and  registers  with  the  main  trolley  wire, 
aod  means  are  provided  whereby  the  section  may  be  sop- 
ported  within  the  open  space  and  adapted  to  be  tempo- 
rarily removed  from  the  open  space. 

674.469.  System  of  Typewriting  Telegraphs.  Frank 
D.  Pcarnc.  Grand  Island,  Neb.  Application 
filed   December  it,   1900. 

A  main  switch  includes  a  number  of  contacts,  a  linger 
for  eoeagement  tlierewiib  and  electromechanical  means 
for  shifting  the  finger  from  one  to  another  of  the  contacts. 
This  switch  is  combined  with  a  local  circuit  having  eoer- 
Eizine  means,  a  line  reUy  for  culling  the  sliiflioe  means 
into  the  local  circuit,  a  line  relay  responsive  to  a  different 
quality  of  current,  for  cuuing  the  finger  into  the  local  cir- 
cuit, and  means  which  are  provided  for  sending  currents 
over  the  line  corresponding  to  the  rtlays  included    therein. 

674,501.  Storage  Battery.  William  Gardiner,  Chi- 
cago,  111.     Application  filed  August  S,  1900. 

An  element  for  an  electric  accumulator  comprises  a 
plate,  with  perforations  in  the  plate  containing  active  ma- 
terial. A  pocket  of  absorbent  material  entirely  encloses 
the  plate.  A  perforated  support  is  placed  00  each  side  of 
the  pocket,  with  elastic  bands  for  holding  the  supports  in 
contact  with  the  pocket.  A  contact  lug  from  the  plate  ex- 
tending through  a  perforation  in  the  top  of  the  pocket  is 
provided. 

674.505.  Armature  Core.  Harry  E.  Heath,  Wind- 
sor. Conn.,  assignor  to  the  Eddy  Electric  Manu- 
facUiring  company,  Windsor.  Conn.  Application 
filed   October  4.   1900. 

This  device  consists  of  a  frame  with  undercut  ribs  ex- 
tending along  the  outer  surface  of  the  rim  parallel  with 
and  adjustable  toward  and  from  the  axis  of  the  frame. 
Means  for  adjusting  the  ribs  radially  of  the  frame  are 
provided.  Annular  sectional  laminee  fit  the  rim  of  the 
frame  and  have  mortises  which  receive  the    undercut  ribs. 

674.515-  Calling  Apparatus  for  Party  Telephone 
Lines.  Joseph  J.  O'Connell.  Chicago.  III.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago,  111.     Application  filed  December  26,   1899. 

A  circuit  having  two  branches  in  multiple  is  combined 
with  a  bell,  condenser  and  circuit-closing  device  con- 
nected in  each  of  ihe  branches.  The  bells  of  the  different 
branches  respond  respectively  to  current  of  opposite 
direciion  and  the  circuit-closing  device  responds  to  cur- 
rent of  either  direction.  The  circuit-closing  device  of  a 
given  branch  is  adapted  (o  short-circuit  the  condenser 
and  provide  a  local  circuit  for  the  current  caused  by  the 
discharge  of  the  condenser,  when  ringing  current  is 
directed  over  the  branch  to  actuate  the  bell,     (See  cut.) 

674.523.  Automatic  Signal  for  Electric  Railways. 
Charles  H.  Storm,  Waterloo.  Iowa,  assignor  to 
himself,  Ralph  L.  Storm.  Edwin  M.  Storm  and 
Charles  S.  Chase.  Waterloo,  Iowa.  Application 
filed  August  28,   1900. 

An  electric  generator  and  a  trolley  wire  are  combined 
with  a  frame  having  openings  and  gravity  contact 
plungers  movable  vertically  io  the  opening  and  which  are 
adapted  to  be  actuated  by  a  trolley  wheel.  There  are 
armatures  on  the  plungers  in  circuit  with  electromagnets 
above  the  trolley  wire.  Gravity  releasing  plungers  are 
movable  vertically  in  other  openings  in  the  frame  and  are 
provided  with  contact  conductors  which  are  adapted  to 
move  vf  riically  when  actuated  by  the  pressure  of  a  trolley 
wheel  and  break  ihe  electrical  circuit  through  the  con- 
ductors. Conductors  are  provided  for  cai  rying  a  current 
from  the  trolley  wire  to  the  releasing  and  contact 
plungers  and  thence  to  and  from  sicnal  lamps.  The  sig- 
nal lamps  are  situated  at  either  end  of  a  section  of  track, 
in  circuit  with  the  gravity  contact  plungers,  and  means 
are  provided  for  grounding  the  current  from  the  signal 
lamps.  There  is  also  a  trolley-actuated  mechanism  with 
suitable  connections  and  supports  for  elevating  the 
gravity  plungers. 


H.   Davis,   New   York  N.   Y.    Application   filed 
November  30,  1897.     Renewed  April  22,   1901. 

A  movable  magnet  carries  a  friction  shoe  between  its 
cores.  The  magnet  is  in  circuit  with  a  source  of  electric 
supply.  A  device  is  provided  for  making  and  breaking 
the  circuit,  whereby  the  magnet  is  energized,  which 
moves  the  friction  shoe  into  contact  with  the  periphery  of 
a  revoluble  iron  drum. 

'^v4'5S9-  Trolley.  Joseph  Trickel,  Reading,  Pa. 
Application   filed   November  10,    1900. 

This  device  comprises  a  single-piece  harp  split  at  its 
lower  end.  and  which  is  adapted  to  be  secured  perma- 
nently to  the  pole  and  carries  spring  boxes  in  each  of  its 
arms.  The  boxes  are  backed  by  a  coiled  spring  which 
rests  on  flanges  in  the  arm.  Coiled  springs  are  located 
inside  the  boxes  surrounding  the  trolley-carrying  spindle, 
and  are  adapted  to  bear  against  non-revolving  washers 
formed  with  a  lip,  which  are  located  between  the  boxes 
and  the  trolley-wheel  hub. 

674,617.  Trolle3'-wire  Clip.  James  W.  Perry,  Phil- 
adelphia, assignor  to  the  H.  W.  Johns  Man- 
ufacturing company  of  New  Jersey.  Application 
filed  April  6,   1901. 

The  device  described  has  a  longitudinal  groove  on  its 
bottom  formed  with  inward  and  downwardly  projecting 
longitudinal  ribs.  There  is  one  or  more  apertures 
through  the  upper  part  of  the  clip  and  these  open  through 
the  upper  wall  of  the  longitudinal  groove  through  which 
solder  may  be  poured. 

674,642.  Electric  Arc  Lamp.  Royal  E.  Ball,  New 
York,  N.  Y.,  assignor  to  the  Ball  Electric  com- 
pany, Yonkers,  N.  Y.  Application  filed  April 
II,  1900. 

A  feed-regulating  mechanism  loosely  engages  the  car- 
bon rod  of  an  electric  arc  lamp.  A  guide  for  the  carbon 
rod  is  pivoted  to  a  moving  part  of  the  feed-regulating 
mechanism  and  engages  the  carbon  rod  at  a  single  point. 
The  carbon  rod  swings  free  on  the  pivot  of  the  guide. 

674,656.  Hanger  Clamp  for  Trolley  Wires.  George 
H,  Ricke,  Cincinnati,  Ohio,  assignor  to  Samuel 
K.  Druce,  John  Asa  Hosbrook  and  Daniel  S. 
Hosbrook,  Madeira,  Ohio.  Application  filed  De- 
cember  28,   1900. 

Members  have  clamping  jaws  to  impinge  upon  a  wire 
and  are  formed  with  hollows  adapted  to  correspond 
when  the  members  are  held  in  relation.  This  produces  a 
socket,  the  walls  of  which  are  screw-threaded.  A  part  hav- 
ing wedging  and  screw-threaded  engagement  with  the 
outer  sides  of  ihe  members  presses  the  jaws  forcibly  upon 
the  wire.  These  features  are  combined  with  a  bolt  hav- 
ing at  its  lower  end  threaded  engagement  in  the  socket. 

674,660.  Electric  Signaling  Device.  Conrad  F,  Wil- 
der, Chicago,  111,,  assignor  of  one-third  to  Henry 
Kamm,  Chicago,  111.  Application  filed  Novem- 
ber 7,   1900. 

A  fixed  circuit-closing  device  is  placed  in  proximity  to  a 
movable  portion  of  railway  track.  This  device  consists  of 
two  spring  terminals.  There  is  a  cnnneciion  from  the 
movable  part  which  projects  between  the  spring  terminals. 
When  the  movable  part  of  the  track  is  moved,  the  spring 
terminals  are  permitted  to  come  together,  thus  closing 
the  signal  circuit. 

674.683.  Electromagnetic  Valve,  Nils  0.  Lindstrom, 
Borough  of  Queens,  New  York,  N.  Y..  assignor 
to  Alonzo  B.  See  and  Walter  L.  Tyler,  New 
York,  N.  Y.     Application  filed  February  4,  1901. 

An  electromagnet  has  two  armatures,  one  of  which 
controls  a  supply  port  and  the  other  an  exhaust  port,  A 
chamber  or  passage  connects  the  supp'y  and  exhaust 
ports,  and  another  passage  leads  from  the  connecting 
passage  to  an  apparatus  to  be  operated. 
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074.540.  Relay.  Frank  D,  Pcarne,  Grand  Island. 
Neb.     Application  filed  December  11.  1900. 

This  device  consists  of  a  field  magnet  which  has  oppos- 
ing poles  of  like  polarity  and  an  unlike  pole  spaced 
therefrom,  and  an  armature  comprising  a  member  dis- 
posed to  aiioe  with  the  like  poles,  and  a  member  to  project 
in  (he  direction  of  the  unlike  pole.  The  armature  is  piv- 
otally  mounted,  and  a  bipolar  electromagnet  is  disposed 
with  its  poles  adjacent  to  the  first  member  of  the  armature 
at  opposite  sides  of  the  pivot  of  the  latter,  to  rock  the 
armature. 

074.54 1.  Protector  for  Telephone  or  Telegraph  In- 
struments. Jean  Piel,  Schoneberg,  near  Berlin. 
Germany,  assignor  to  Akliengesellschaft  Mix  & 
Genest.  Telephon  und  Tclegraphen  Werke.  Ber- 
lin. Germany.  Application  filed  November  2 
1900. 

A  series  of  spring-controlling  current  protectors  is  com- 
bined with  a  mechanical  contrivance  which  is  inde- 
Eendent  from  the  current  protectors  and  appropriate  (o 
e  moved  to  and  fro.  and  which  is  arranged  in  the  prox- 
imity of  the  series  of  current  protectors  in  such  a  manner 
that  it  can  be  set  in  motion  by  any  single  one  of  the  series 
of  current  protectors.  Means  are  provided  to  produce  a 
signal  by  the  moving  of  the  mechanical  contrivance. 

f74'552-     Self-playing    Musical    Instrument.      George 


NO.  674,846. 

O74.740.  Trolley.  Alexander  Palmros,  Columbus, 
Ohio,  assignor  to  Joseph  A.  Jeffrey,  Columbus, 
Ohio.     Application  filed  October  6,  1899. 

Two  supports  extend  upward  from  the  motor  car,  one  at 
each  side  of  the  car.  A  bearing  or  box  is  at  the  upper 
end  of  each  support.  The  transverse  shaft  is  rotatably 
mounted  in  the  bearings.  The  reversible  springs  at  the 
sides  of  the  car  are  connected  directly  to  the  sliatt.  The 
reversible  support  is  secured  rigidly  to  the  shaft  and  ex- 
tends in  opposite  directions  therefrom,  and  there  are  two 
laterally  elongated  trolley  contacts,  one  at  each  end  of 
the  reversible  support.     (See  cut.) 

674.754.  Manufacture  of  Electric  Glow  Lamps. 
Frit;^  Blau.  Vienna,  Austria-Hungary.  Applica- 
tion  filed  January   2,    1901. 

This  is  a  process  of  manufacturing  self-regenerating 
incandescent  lamps,  which  consists  in  permanently  plac- 
ing in  the  bulbs  of  the  lamps  a  compound  which  will 
evolve  a  carbon-containing  gas  or  vapor. 

674.770.  Electric  Lamp,  Cloice  B.  Hull,  Chicago, 
III.     Application  filed  January  30,  1901. 

spaced  supporting  linger  pieces  are  connected  with  a 
casing,  which  has  a  lamp  theteio,  and  is  constructed  and 
arranged  to  receive  the  fingers  of  the  operator  to  support 
the  device,  One  of  the  finger  pieces  is  flexible.  A  con- 
tact is  carried  by  the  fixed  finger  piece  and  is  connected 
with  one  terminal    of  the   lamp,  and  a  second   contact  is 


carried  by  the  flexible  finger  piece  and  is  adapted  for  en- 
pagemeni  with  the  first  contact  to  complete  the  circuit  of 
the  lamp. 

(74-7';i8.  Illuminated  Sign.  Frank  E.  Smith  and 
Frank  C.  Watson,  Philadelphia,  Pa.  Applica- 
tion filed  January  21,  1901. 

A  sign  bolder  is  revolubly  mounted  in  a  sign-exposing 
casing  and  is  readily  removable  therefrom.  Means  are 
provided  for  rotating  the  holder  within  the  casing  to 
bring  the  signs  in  alinement  with  the  opening.  Electric 
contacts  are  carried  by  ibe  casing  and  sign  holder. 

674.799-  Illuminated  Sign.  Frank  E.  Smith  and 
Frank  C  Watson,  Philadelphia,  Pa.  Application 
filed   January   21,    1901. 

A  shell  or  casing  has  an  opening  formed  therein,  and 
stems  or  posts  extend  inwardly  from  each  end  thereof. 
There  is  a  removable  sign  holder.  Means  carried  by  the 
holder  are  provided  for  embracing  the  stems  and  nor- 
ina'ly  holding  the  holder  in  position  and  permitting  ready 
removal  from  the  casing.  Means  operative  from  without 
the  shell  or  casing  are  also  provided  for  changing  ihe 
position  of  the  sign  holder  within  the  shell  or  casing,  to 
bring  one  or  another  of  the  signs  carried  by  the  holder  in 
line  with  the  opening. 


NO.    674,740. 

674,807.  Telephone  System.  Ernest  E.  Yaxley,  Chi- 
cago, III.,  and  Charles  C  Cadden,  Cleveland, 
Ohio,  Application  filed  December  16,  1899.  Re- 
newed April  II,   igoi. 

A  spring-jack  is  provided  with  a  branch  terminal  to  the 
sleeve  contact.  A  tip  contact  is  adapted  to  open  the  line 
when  actuated  by  a  switchboard  plup.  There  is  a  test 
piece.  A  separate  contact  spring  is  actuated  by  a  mem- 
ber of  ihe  jack  controlled  by  a  switchboard  plug  and  is 
normally  in  contact  with  the  test  piece,  but  separable 
therefrom  when  actuated  by  a  switchboard  plug. 

074,816.  Illuminated  Sign.  Frank  E.  Smith  and 
Frank  C.  Watson,  Philadelphia,  Pa.  Applica- 
tion filed  July  13,  igoo. 

A  main  frame  or  casing  has  an  opening  formed  therein. 
A  sign  holder  is  mounted  in  the  casing  and  is  readily  re- 
movable therefrom.  Means  are  provided  for  holding  the 
sign  holder  in  its  adjusted  position  in  the  casing. 

(.74,825.  Apparatus  for  Accumulating  and  Storing 
Energy.  Angel  dc  •  Castro,  New  York.  N.  Y., 
assignor  of  one-half  to  Henry  W.  Schlomann, 
New  York,  N.  Y.  Application  filed  April  io, 
1900. 

A  fly  wheel  is  adapted  to  form  one  member  of  an  electric 
generator.  An  armature  is  provided  with  coils  or  wind- 
ings and  encircles  the  wheel.  Conductors  are  connected 
with  the  terminals  of  the  armature  winding.  A  translat- 
ing device  is  connected  with  the  conductors.  An  electric 
motor  is  connected  with  and  serves  to  rotate  the  wheel. 
A  small  electric  generator  is  rotatable  with  the  wheel.  A 
source  of  electric  energy  serves  to  supply  the  motor.  A 
switch  is  adapted  to  close  the  suoply  circuit  of  the  motor 
and  to  open  the  circuit  in  which  are  included  the  fixed 
armature  coils  or  windings  or  to  close  the  latter  and  open 
Ihe  former.  An  electromagnet  is  included  in  the  outer 
circuit  of  the  small  electric  generator  and  serves  to  actuate 
the  switch.     (See  cut.) 

674,840.  Circuit  Controller.  Carl  Hoffmann,  Char- 
lottenburg.  Germany,  assignor  to  the  Siemens  & 
Plalske  Electric  Company  of  America,  Chicago, 
111.     Application  filed  March  10.  1000. 

A  reservoir  has  means  for  varying  the  pneumatic  pres- 
sure therein.  An  electric  motor  is  provided  for  operating 
the  pressure-varying  device.  A  circuit  is  connected  with 
the  motor  and  a  switch  device  controls  the  circuit.  A  gov- 
ernor consisting  of  a  hollow  structure  is  made  collapsible 
and  expansible.  This  comjnunicates  with  the  reservoir, 
and  there  are  connections  between  the  governor  and  the 
switch  device.  The  variation  of  pneumatic  pressure  in 
the  governor  varies  the  size  thereof  and  thereby  operates 
the  switching  device. 

674,846.  Electric  Telegraphy.  Oliver  J.  Lodge,  Liv- 
erpool, England.  Application  filed  December  20, 
1897- 

In  this  system  of  Hertzian-wave  telegraphy,  an  emitter 
consists  of  a  single  conducting  body.  Means  are  pro- 
vided for  suddenly  and  disruptiveiy  communicating  oppo- 
site electric  charges  to  the  emitter.  Oscillations  are  set 
up  in  the  conducting  body  and  waves  are  emitted.  The 
conductor  is  supplied  with  opposite  "electricites"  by  apair 
of  knobs  which  are  connected  to  the  terminals  of  a  high- 
potential  source.  The  emitter  is  combined  with  a  partial 
metallic  enclosure  which  serves  to  lessf  n  the  emission  of 
the  waves  in  un desired  directions.  The  coherer  com- 
prises a  variable  elecirical  contact  sealed  in  vacuum.  In 
the  receiver  are  combined  the  following  instrumentalities  : 
A  coherer  and  a  vibrator,  mounted  In  proximity  to  the 
coherer  and  which  is  adapted  to  agitate  its  elements. 
There  are  automatic  means  to  break  down  successively 
the  cohesion  caused  in  the  coherer  by  the  Hertzian 
waves.  Means  are  provided  which  serve  to  collect  and 
convey  to  the  coherer  waves  produced  at  a  distance- 
(See  cut.) 
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Independent   Telephony  in    Buffalo  and 
Vicinity. 

The  members  of  the  Independent  Telephone  As- 
sociation of  the  United  States  of  America  who  ex- 
pect to  attend  the  fifth  annual  convention  to  be 
held  in  Convention  Hall,  Buffalo,  next  Tuesday, 
Wednesday  and  Thursday,  June  nth.  12th  and  13th, 
anticipate  a  most  successful  gathering.  There  is 
every  reason  to  believe  that  this  convention  will  be 
largely  attended  and  that  the  men  who  have  within 
a  few  years  built  up  such  an  extensive  industry  will 
be   well   represented. 

In  the  city  of  Buffalo  the  convention  will  come 
in  touch  with  a  powerful  public  demand  that  a 
franchise  be  granted  to  a  company  that 
is  representative  of  Independent  inter- 
ests, in  order  that  the  best  possible 
telephone  service  be  given  all  classes 
at  the  minimum  of  cost.  The  applica- 
tion for  an  Independent  franchise  is 
now  pending,  and  there  is  a  possibility 
that  the  city  officials  will  bow  to  the 
earnest  demands  of  the  people  and 
grant  the  franchise  even  before  this 
is  printed.  The  Queen  City  Telephone 
company  is  the  applicant,  and  the  bat- 
tie  this  company  is  waging  has  asso- 
ciated with  it  the  same  elements  of 
opposition  met  with  in  many  other 
places  where  monopoly  has  held  full 
sway. 

In  the  prosperous,  energetic  city  of 
Niagara  Falls,  N.  Y.,  the  Independent 
movement  has  attained  a  firm  foothold. 
The  example  set  by  Niagara  Falls  in 
its  fight  for  freedom  from  monopoly 
is  being  followed  by  other  equally  am- 
bitious places  in  Western  New  York, 
and  soon  this  entire  section  will  be 
connected. 

The  Niagara  Falls  Home  Telephone 
company  has  a  capital  of  $100,000. 
This  company  secured  a  franchise  in 
1896.  Before  the  work  of  construction 
was  begun  the  breaking  out  of  the 
Spanish-American  war  crept  in  and  de- 
layed matters.  However,  in  the  latter 
part  of  i8g8  construction  was  begun 
under  the  franchise,  and  about  a  year 
ago  service  was  given.  To-day  the 
company  has  550  subscribers  and  is 
making  additions  every  day.  It  operates 
two  exchanges,  one  of  which  is  in  the 
Gluck  building  on  Falls  street,  the 
other  in  the  Fletcher  block  on  North 
Main  street.  Thus,  one  is  at  the  south 
end  of  the  city,  the  other  at  the  north 
end.  The  rates  charged  are  $36  a  year 
for  business  telephones  and  $16  for 
residence  telephones.  The  president  of 
the  Niagara  Falls  company  is  Dr. 
Campbell,  while  Mighells  B.  Butler  is 
practically  the  manager.  Mr.  Butler  is 
mayor  of  the  city  of  Niagara  Falls 
and  a  man  who  is  devoting  his  best 
energies  to  the  Independent  cause.  He 
is  major  of  the  Fourth  Battalion,  and 
therefore  prominent  in  military  circles 
of  the  Empire  State.  Major  Butler's 
portrait    is    given    on    the   next  page. 

Each  subscriber  to  the  service  of  the  Niagara 
Falls  Home  Telephone  companj"^  secures  a  long- 
distance instrument  on  full-metallic  circuit  and 
an  independent  line.  The  service  is  unlimited,  and 
there  are  no  party  lines.  The  pole  line  of  the  Ni- 
agara Falls  Home  Telephone  company,  shown  in  the 
accompanying  illustration,  is  pronounced  the  finest 
in  the  state.  At  the  south  end  each  pole  has  10 
cross-arms,  carrying  lo  wires  each,  or  a  total  of 
100  wires.  The  poles  are  very  high  and  very  straight. 
The  village  of  Tonawanda.  Erie  County,  and  the 
city  of  North  Tonawanda,  Niagara  County,  two 
places  side  by  side,  and  the  greatest  lumber  markets 
in  the  world,  have  opened  their  arms  to  Independent 
telephones.  The  exchange  has  been  in  operatic  1 
about  three  months  and  has  300  subscribers.  The 
Tonawandas  are  midway  between  Buffalo  and  Ni- 
agara Falls    on  the  New  York  Central. 

In  Lockport,   the  county  seat  of  Niagara   County 
(population,  16,038),  an  Independent  telephone  fran- 


chise has  been  granted,  the  work  of  construction 
being  now  under  way.  The  same  may  be  said  of 
Batavia  (population,  9,180)  and  of  Dunkirk  (pop- 
ulation, 11,616),  and  also  of  Middleport,  Warsaw 
and  Lewiston.  Other  franchises  will  soon  be  granted, 
and  soon  the  entire  western  section  of  New  York 
slate  will  have  its  Independent  telephone  service. 
In  securing  the  above-mentioned  franchises,  Mayor 
Butler  of  Niagara  Falls  was  an  important  factor, 
the  officials  of  the  several  places  listening  with  much 
interest  to  his  recital  of  the  manner  in  which  the 
Independent  service  had  been  received  in  Niagara 
Falls,  which  has  a  population  of  19,457.  Trips  of 
inspection  were  made  to  Niagara,  where  the  excellent 
construction     and     system     won     immediate    favor. 


POLE    LINE    OF    THE    NIAGARA    FALLS    HOME    TELEPHONE    COMPANY. 


Major  A.  H.  G.  Hardwicke  of  Niagara  Falls  is  a 
leader  in  the  movement  for  cheaper  and  better  tele- 
phones. He  is  a  leading  business  man  of  Niagara 
and  will  no  doubt  be  present  at  the  convention  in 
Buffalo. 

Pan-American    Telephone   Service. 

The  time  selected  for  the  conventit)n  is  none  too 
early,  as  many  may  possibly  imagine.  The  Pan- 
American  Exposition  will  be  found  in  a  state  ap- 
proaching full  completion,  while  the  delightful 
weather  of  June  will  make  the  enjoyment  almost 
perfect.  In  adopting  the  color  effects  and  giving 
the  buildings  a  dress  of  rainbow  hues  there  has 
been  a  very  marked  display  of  good  taste  and 
good  judgment,  and  this  has  won  and  continues 
to  win  high  favor.  The  illumination  at  night  far 
surpasses  anything  of  the  kind  ever  before  at- 
tempted. 

All    who   are   interested   in  the   Independent   tele- 


phone movement  will  rejoice  over  the  fact  that  on 
the  grounds  and  throughout  the  various  buildings 
of  the  Pan-American  Exposition  an  Independent 
system  has  been  installed,  the  results  of  which  have 
been  gratifying  to  all  of  the  officials  and  employes 
who  had  to  use  telephones. 

This  system  is  a  central-energy  plant,  installed  by 
the  Stromberg-Carlson  Telephone  Manufacturing 
company  of  Chicago.  It  is  for  official  service,  and 
the  exposition  officials  have  never  hesitated  to  praise 
the  service  given.  The  entire  installation  of  the  sys- 
tem has  been  in  charge  of  Paul  M.  Krahmer.  travel- 
ing engineer  of  the  Stromberg-Carlson  company, 
who  has  won  much  favor  with  the  exposition  officials 
for  the  efficient  service  the  system  has  rendered. 
Work  was  commenced  on  March  20th, 
and  on  April  isth  45  instruments 
were  in  service.  Throughout  the  ex- 
position there  is  a  total  of  92  Strom- 
berg  instruments  in  use.  Every  official 
from  the  director-general  down  has  a 
Strombcrg  instrument.  There  is  an 
instrument  in  every  building,  some 
having  three  or  four,  the  comoany's 
privilege  being  to  place  their  telephones 
wherever  other  instruments  were 
placed.  An  Independent  line  strung 
on  the  poles  of  the  power-transmission 
line  connects  the  terminal  station  of 
the  Niagara  power  service  with  the  ex- 
position grounds,  the  length  of  the 
line  being  4V2  miles.  There  is  a 
Stromberg  instrument  in  the  chamber 
of  the  Electric  Fountain  in  the  North 
Bay  for  the  use  of  the  fountain  op- 
erators when  the  fountain  is  in  play. 
Away  up  on  the  360-foot  level  of  the 
Electric  Tower  an  Independent  tele- 
phone has  been  placed,  to  aid  in  the 
operation  of  the  searchlights  to  be 
placed  there,  and  running  from  the 
Electricity  building,  Niagara  -trans- 
former plant  to  the  water  rheostat  on 
the  northwest  side  of  the  exposition 
grounds,  there  is  a  private  Independ- 
ent line.  In  the  engine  room  of  the 
Machinery  building,  also  in  the  boiler 
room,  Independent  telephones  have 
place. 

In  the  entire  installation  about  the 
exposition  grounds  there  is  in  use 
about  200  miles  of  duplex  wire, 
manufactured  by  the  Hazard  Manufac- 
turing company  of  Wilkesbarre,  Pa. 
The  wire  is  laid  underneath  buildings, 
through  conduits  and  on  poles. 

The  switchboard  shown  in  the  illus- 
tration on  the  next  page  is  the  board 
installed  for  temporary  use.  It  is'  a 
central-energy,  lamp-signal  board  of 
t  h  e  double-supervisory,  clearing-out 
type.  The  battery  in  use  in  connec- 
tion with  the  system  is  of  160-ampere- 
hour  Chloride  cells,  two  volts. to  the 
cell  and  20  cells  in  the  battery. 

The  operation  of  the  Stromberg- 
Carlson  system  on  the  grounds  of  the 
Pan-American  Exposition  is  divided 
into  three  shifts  of  eight  hours  each, 
young  men  taking  the  shifts  from  4 
p.  m.  to  midnight  and  from  midnight 
and  a  young  lady,  Miss  L.  Grieve,  the 
m.    to    4    p..  m. 


to  8  a, 

shift    from    8 

Mr.  Krahmer.  who  installed  this  system,  started 
in  the  electrical  business  when  but  13  years  old. 
He  worked  for  the  Western  Union  Telegraph  com- 
pany in  Chicago,  and  then  went  with  the  Postal. 
Next  he  went  with  the  Chicago  Telephone  company, 
with  which  company  he  remained  until  1898.  He 
then  took  a  position  as  superintendent  of  the  Mu- 
tual Telephone  company  of  Des  Moines.  Iowa,  and 
at  the  end  of  a  year  became  chief  inspector  of  the 
Central  Union  Telephone  company.  In  a  little  over 
a  year  he  took  the  position  as  traveling  engineer  of 
the  Stromberg-Carlson  Telephone  Manufacturing 
company.  He  is  44  years  old,  and  has  worked  in 
all  the  branches  of  his  field. 

Independent  Exhibits  in  Electricity  Bijildin{j. 

Members  of  the  Independent  Telephone  association 
will  no  doubt  find  great  pleasure  in  the  Independent 
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exhibits  in  the  Electricity  building.  Professor  George 
Francis  Sever  of  Columbia  University  is  superin- 
tendent of  electrical  exhibits,  and  it  was  his  idea 
to  place  all  of  the  telephone  exhibits  in  adjoining 
spaces.  With  an  appreciation  of  this  forethought 
on  the  part  of  Superintendent  Sever,  the  members 
will  find  the  exhibits  that  will  principally  interest 
them  in  a  space  at  the  east  end  of  the  building.  This, 
of  course,  does  not  refer  to  the  wire  and  cable  ex- 
hibits, which  will  be  found  in  various  sections  of  the 
building. 

The  American  Electric  Telephone  company  of 
Chicago  has  the  finest  exhibit  ever  made  by  the 
company.  The  booth  is  two  stories  high,  the  space 
occupied  being  516  square  feet.  The  upper  section 
is  supported  by  beautiful  pillars,  while  sculptural 
work  adds  to  the  general  beauty.  Mr.  S.  J.  Bear 
has  had  charge  of  the  work  of  installing  the  ex- 
hibit, and  he,  with  other  prominent  representatives 
of  the  company,  will  be  present  to  extend  greeting 
to  all  who  call.  The  balcony  will  be  found  a  de- 
lightful spot  to  rest  and  view  the  interior  of  the 
beautiful  building.  The  company  will  have  a  mul- 
tiple central-encrg\'  board  connected  up  and  in  op- 
eration, and  it  will  also  show  its  different  styles 
of  telephones.  In  every  feature  the  exhibit  will  be 
complete.  The  telephone  shield  is  seen  in  promi- 
nence about  the  booth,  while  in  the  center  of  the 
ceiling  of  the  booth  there  is  a  shield  three  by  three 
feet,  containing  about  80  incandescent  lamps.  An 
easy  stairway  leads  to  the  office  or  second  floor.  In 
the  northeast  corner  of  the  Electricity  building,  on 
the  end  wall,  the  company  will  have  a  shield  six  by 
six  feet,  in  which  there  will  be  463  flash  lamps  with 
the  inscription,  "American  Electric  Telephone  com- 
pany.  Independent   Manufacturers,   Chicago,   111. 

The  Kellogg  Switchboard  and  Supply  company  of 
Chicago  will  exhibit  a  complete  central-battery  tele- 
phone exchange  of  3,000  ultimate  capacity,  equipped 
for  1,080  lines,  also  a  section  of  its  straight  mul- 
tiple switchboard  of  12,000  ultimate  capacity  for 
central  energy.  These  are  the  company's  major 
boards.  The  Kellogg  people  will  also  exhibit  a  sec- 
tion of  their  3,000-line,  central-energy  minor  board, 
the  difference  between  the  major  and  minor  boards 
being  w-holly  in  the  construction,  the  operation  being 
the  same.  They  will  also  show  a  combination  board 
having  central  energy  and  magneto  line  on  same 
board,  and  several  small  boards  known  as  "Ex- 
press," having  self-restoring  drops.  Visitors  will 
also  find  a  working  model  of  this  company's  new 
central-battery,  two-division  switchboard  on  exhibi- 
tion. This  is  a  lamp-signal  board,  and  works  with 
relays.  Desk  sets  and  wall  sets,  also  a  sound-proof 
booth,  have  been  placed.  The  basement  contains 
all  power  apparatus,  storage  batteries,  distributing 
frames  and  relay  racks  for  the  3,000-line  major 
board,  the  3,000-linc  minor  board,  the  combination 
central-energy  and  magneto,  the  two-division  and 
"Express''  boards.  The  exhibit  will  be  connected 
for  operation.  The  main  booth  of  the  Kellogg 
Switchboard  and  Supply  company  is  in  section  R. 
The  company  has  a  branch  in  section  F  containing 
two  sound-proof  booths  for  long-distance  tests.  C. 
F.  Wheeler  designed  the  booth,  while  Paul  W.  Bos- 
sart  will  have  charge  of  the  exhibit  during  the  ex- 
position. R.  H.  Manson  will  look  after  the  electrical 
and  engineering  work  in  the  company's  interest. 
Prominent  officials  of  the  company  will  be  in  attend- 
ance   to    welcome    visitors. 

The  StromVicrg-Carlson  Telephone  Manufacturing 
company  of  Chicago  has  a 
space  28  by  38  feet,  in  which 
it  shows  one  section  of  its 
9.too-capacity,  new-style 
switchboard,  one  section  of 
its  .3,600-capacity,  old-style 
multiple  switchboard,  one 
section  of  its  loo-capacity, 
visual -signal,  central-energy 
switchboard,  one  section  of 
its  100-capacity-line  1  a  m  p- 
signal,  central-energy  switch- 
board, one  section  loo-capac- 
ity.  magneto  board,  and  one 
combination  protector  and 
main  distributing  board  of  500  capacity.  It  has 
also  sections  of  show  boards  for  instruments 
on  which  wall  instruments  are  mounted.  Small 
parts  of  switchboard  apparatus  are  displayed  and 
protected  in  a  showcase,  while  other  pieces  of  ap- 
paratus are  displayed  on  a  table.  The  company  also 
shows  a  telephone  booth  and  machine  stand.  The 
space  is  surrounded  by  a  neat  brass  railing,  and  is 
quite  commodious.  The  exhibit  is  in  charge  of  Mr. 
Krahmer. 

The  space  of  the  National  Automatic  Telephone 
company  of  Chicago  adjoins  that  of  the  Stromberg- 
Carlson  company.  Mr.  O.  A.  Estes  is  in  charge  of 
the  exhibit,  w-hich  is  most  complete.  This  company 
shows  a  selective  party  line  on   which  as   many  as 
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30  instruments  can  be  operated.  It  is  non-interfer- 
ing, the  person  talking  having  absolute  control  of 
the  line.  The  National  people  also  show  an  auto- 
matic system  whereby  each  subscriber  makes  his 
own  connection,  thus  doing  away  with  the  necessity 
of  an  operator  and  "Central."  This  feature  reduces 
the  cost  of  maintenance,  while  the  service  rendered 
is  quick  and  private.  An  illustration  is  also  given 
of  how  an  automatic  system,  such  as  the  National, 
can  be  operated  in  conjunction  with  the  manual  sys- 
tem. 

Right   in  the  center  of  the  cast  end  of  the  Elec- 
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tricity  building,  between  the  two  doors,  the  Clark 
Automatic  Telephone  company  of  Providence,  R.  I., 
has  a  very  desirable  space,  its  exhibit  being  in 
charge  of  Mr.  L.  A.  Stillings.  The  exhibit  is  most 
complete,  and  Mr.  Stillings  is  ever  ready  to  dem- 
onstrate the  efficiency  of  the  system.  The  system 
is  automatic  and  quite  simple.  The  exhibit  con- 
tains the  various  styles  of  telephones,  office,  wall, 
desk  and  residence — all  of  which  are  well  displayed. 


Legal  Aspects    of   Telephone    Removal. 

A  written  contract  for  the  use  of  a  telephone  pro- 
vided that  the  lessee  should  pay  therefor  $15  a 
quarter  in  advance  and  $1  additional  for  an  exten- 
sion bell,  the  rental  all  to  be  paid  on  the  first  day 
of  each  quarter.  It  further  provided  that,  upon 
non-payment  of  any  sum  due,  the  lessor  might 
terminate  the  lessee's  right  immediately  by  written 
notice  mailed  to  or  left  at  the  premises  mentioned, 
and  sever  his  connection,  and  remove  the  instru- 
ments. Besides,  the  rental  was  made  payable  upon 
demand,  and  it  was  stipulated  that  the  terms  of  the 
contract  could  not  be  varied  or  waived  by  any  rep- 
resentations or  promises  of  any  canvasser  or  other 
person,  unless  the  same  was  in  writing,  and  signed 
by  the  general  manager  of  the  lessor. 

Under  these  conditions,  the  Supreme  Court  of 
Montana  holds,  in  the  case  of  Ashley  against  the 
Rocky  Mountain  Bell  Telephone  company,  that  a 
request  should  have  been  granted  that  the  jury  be 
instructed  that  if  it  believed  from  the  evidence  that 
tlie  company's  collector  demanded  of  the  lessee  pay- 
ment of  the  money  due  for  such  telephone  service, 
and  such  payment  was  not  then  made,  then  the  com- 
pany had  the  right  to  terminate  the  contract ;  and 
this  was  so  even  if  the  collector  informed  the  lessee 
that  he  might  make  such  payment  at  some  subse- 
Ciuent  time,  unless  the  jury  further  believed  from 
the  evidence  that  the  representation  or  promise  of 
the  collector,  if  any,  was  in  writing,  and  signed  by 
the  general  inanager  of  the  company.  But  the  rental 
being  payable  in  advance  and  refused  by  the  com- 
pany, its  manager  declaring  that  he  would  not 
render  service  longer,  the  court  does  not  consider 
that  there  was  any  obligation  on  the  lessee  to  keep 
the   tender  good,   or  to  make   further   tender. 

Furthermore,  the  court  holds  that  the  company 
was  entitled  to  show  as  a  defense  that,  after  the 
alleged  notice  of  termination  of  the  contract  and 
the  removal  of  the  telephone,  the  company  offered, 
the  same  month,  to  put  in  a  telephone  for  the  use 
of  this  subscriber,  presumably  at  the  same  rates 
as  agreed  upon  tmder  the  first  contract,  provided 
that  he  would  pay  the  sum  of  $15  for  the  expensc- 
of  putting  up  nolcs.  The  offer  it  docs  not  regard 
as  a  modification  of  the  original  contract  and  a 
waiver  of  the  alleged  breach  thereof,  though  it  .savs 
that  if  it  appeared  on  the  trial  to  be  in  fact  in 
such  terms  as  to  state  or  reasonahlv  implv  a  waiver 
or  modification,  then,  of  course,  it  would  not  be 
incumbent  upon  the  party  to  accept  it.  To  accept 
telephone  service  from  the  companv.  if  service  was 
ncce5.sary_  to  the  subscriber's  business,  and  it  could 
not  be  nbt.-iined  except  from  the  one  comnanv.  it 
havmc.  as  alleged,  a  monopoly  of  the  telephone  busi- 
ness m  the  city,  the  court  holds,  would  not  neces- 


sarily be  a  waiver  or  modification.  The  authorities 
declare  it  to  be  the  law,  long  settled,  that  it  is 
the  duty  of  the  injured  person,  if  in  his  power, 
to  take  reasonable  measures  by  which  his  loss  may 
be  less  aggravated.  Wherefore,  the  company  having 
offered  to  prove  that  by  expenditure  of  $15  the  sub- 
scriber could  have  avoided  the  alleged  loss  of  $1,900, 
the  court  holds  that  if  that  were  the  case  it  was 
the  subscriber's  duty  to  have  accepted  the  $15  offer, 
and  kept  down  the  damages  which  might  be  claimed 
for  alleged  breach  of  contract. 


Indiana  Telephone  and  Telegraph  Items. 

The  linemen  employed  by  the  two  telephone  com- 
panies in  Indianapolis  have  returned  to  work,  all 
differences  having  been  settled  satisfactorily. 

The  workmen  in  the  employ  of  the  Decatur  County 
Telephone  company  at  Greensburg,  who  have  been 
extending  wires  in  every  section  of  the  county,  are 
on  a  strike.     The  question  of  wages  is  not  involved. 

The  farmers  in  the  vicinity  of  Lafontaine,  Wabash 
County,  have  effected  an  organization.  The  purpose 
is  to  establish  a  central  telephone  exchange  or  sta- 
tion at  Lafontaine  and  connect  the  homes  of  farm- 
ers within  a  radius  of  10  miles.  It  is  practically  as- 
sured that  the  system  will  be  put  in  at  once. 

Amos  Studebaker  of  Young  America,  a  village  in 
Howard  County,  is  trying  to  prevent  the  Central 
Union  Telephone  company  from  planting  a  pole  ih 
front  of  his  house.  One  was  erected  and  he  chopped 
it  down.  He  placed  a  tin  can  on  the  post,  on  which 
there  is  a  label,  "Nitroglycerin.  Beware."  Stude- 
baker is  on  guard  with  a  Winchester  rifle  and  says  he 
will  shoot  and  e.^tplode  the  nitroglycerin  upon  the 
appearance  of  the  workmen  who  try  to  put  up  an- 
other  telephone  pole. 

The  Indiana  Supreme  Court  has  recently  decided 
several  important  questions  relating  to  the  sending 
and  delivery  of  telegraph  messages.  In  the  case  of 
the  Western  Union  Telegraph  company  vs.  Henry, 
the  court  held  that  where  the  company  had  an  ar- 
rangement to  send  messages  for  Henry  on  credit,  to 
be  paid  for  at  the  end  of  the  month,  its  acceptance 
of  a  message  "on  the  usual  terms"  and  failure  to 
transmit  it  with  diligence  and  in  its  turn  made  the 
company  not  only  liable  to  the  statutory  penalty,  but 
also  for  the  reasonable  expense  of  sending  an  agent 
10  obtain  the  information  asked  for  in  the  telegram. 
A  condition  that  the  company  shall  nbt  be  liable  for 
mistakes,  delay  or  non-delivery  unless  the  message 
is  repeated  is  no  defense  to  an  action  for  damages. 
In  the  case  of  Furgason  against  the  same  company 
the  court  holds  that  mental  anguish,  unaccompanied 
bv  either  pecuniary  or  bodily  injury,  is  not  sufficient 
ground  for  the  recovery  of  damages  from  a  de- 
fendant whose  negligence  caused  it.  The  court  says 
that  the  "mental-anguish"  doctrine  in  telegraph  cases 
originated  when  telegraphy  was  in  its  infancy,  and 
that  in  common  law  damages  for  mental  anguish  can 
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only  be  allowed  when  the  anguish  grew  out  of  the 
actual  infliction  of  a  positive  injury  either  by  way 
of  physical  hurt  or  malicious  trespass  that  amounts 
to  a  hurt.  There  is  no  open  or  practical  means  by 
which  the  damages  occasioned  by  a  negligent  act 
that  causes  only  mental  anguish  can  be  assessed,  as 
tile  defendant  cannot  prove  how  slight  the  damages 
really  were.  Manifestly  a  telegraph  company  is 
not  to  pay  for  the  mental  anguish  caused  by  the 
death  of  a  relative,  as  there  is  no  means  of  knowing 
whether  the  complainant  would  really  have  gone  to 
the  funeral,  except  by  his  own  assertion.  The  court 
cites  many  cases  in  which  the  courts  have  held  that 
damages  were  or  were  not  recoverable,  where  the 
telegrams  related  to  sickness  or  death  of  relatives  of 
different  degrees  of-  kinship,  and  declares  that  the 
mental-anguish  doctrine  is  not  capable  of  being  rea- 
sonably enforced.  In  arriving  at  this  conclusion  the 
court  overruled  the  Reeves  case,  in  which  it  was  held 
that  damages  were  recoverable  for  mental  anguish. 
The  defendant  company  is  greatly  pleased  with  the 
decision.  F. 


June  8,  igoi 

Annual  Convention  of   the   Independent 
Telephone  Association  at  Buffalo. 

The  fiflh  aiiiuuil  convention  of  the  Independent 
Telephone  Association  of  the  United  States  of  Amer- 
ica wilt  be  held  in  the  banquet  room  of  Convention 
Hall,  corner  of  \''irg;inia  street  and  Elmwood  av- 
enue, in  Buffalo,  on  Tuesday,  Wednesday  and  Thurs- 
day of  next  week.  The  convention  headquarters, 
aside  from  actual  convention  sessions,  will  be  at  the 
Iroquois  Hotel.  The  programme  is  as  follows: 
TuESD.w    Morning,  June   iith. 

Reception    of    delegates,    distribution     of    badges, 
tickets,  etc.,  at  headquarters,  Iroquois  Hotel. 
TuESD.w  Noon. 

Opening  of  the  convention  in  Convention  Hall. 

-\ddress  of  welcome — Hon.  Conrad  Diehl,  mayor 
of  Buffalo. 

Response — Hon.  James  M.  Thomas  of  Cleveland, 
president  Independent  Telephone  Association  of  the 
United   States. 

Annual  address  by  the  president  of  the  association. 
TuESD.w   Afternoon. 

Inspection  of  exhibits  .by  manufacturers  at  Iro- 
quois Hotel. 

Wednesday  Morning. 

Second  session  of  the  convention  at  Convention 
Hall. 

Paper  by  Hon.  S.  P.  Sheerin,  New  Long-distance 
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Discussion  by  George  W.  Beers  of  National  Tele- 
phone and  Telegraph  company,  Fort  Wayne,  Ind., 
and  W.  A.  Bisbee  of  Georgia  Telephone  and  Tele- 
graph company.  Savannah,  Ga. 

Election  of  officers  and  unfinished  business. 


At  a  recent  meeting  of  the  advisory  board  of  the  as- 
sociation, held  in  the  city  of  Chicago,  the  following 
resolution  was  unanimously  adopted:  "Resolved, 
That  no  company  shall  be  entitled  to  admission  to 
the  coming  annual,  convention  of  the  Independent 
Telephone  Association  of  the  United  States,  at  Buf- 
falo and  to  participation  in  its  proceedings,  reports, 
advantages,  etc.,  save  those  who  shall  have  paid, 
at  or  before  the  opening  session,  on  the  nth  of 
June,  their  annual  membership  fees  for  the  associa- 
tion year  of  1901-1902,  which  said  fees  shall  be  at 
the  rate  of  two  cents  per  telephone  for  each  tele- 
phone station  represented,  and  two  cents  per  mile 
for   each  pole-mile   of  toll   lines   represented." 

The  officers  of  the  Independent  Telephone  asso- 
ciation are :  President,  James  M.  Thomas,  Cleve- 
land, Ohio;  first  vice-president,  H.  C.  Young.  Co- 
lumbia, Pa. ;  second  vice-president,  C.  E.  Stinson, 
Rochester,  N.  Y. ;  third  vice-president,  H.  E.  Teach- 
out,  Des  Moines,  Iowa ;  secretary  and  treasurer,  S. 
P.  Sheerin,  Indianapolis,  Ind. ;  first  assistant  secre- 
tary, R.  F.  Johnson,  Saginaw,  Mich. ;  second  assist- 
ant secretary,  Samuel  E.  Wayland,  Wilkesbarre,  Pa. 


Independent  Telephone  Lines  in  Ohio 
and  Wisconsin. 

Tlie  extent  to  which  the  Independent  telephone 
interests  are  covering  the  north  central  states 
is  indicated  by  the  two  accompanying  maps  which 
represent  the  Independent  systems  in  the  states  of 
Ohio  and  Wisconsin.  The  development  of  Inde- 
pendent telephony  has  been  exceedingly  rapid  dur- 
ing the  last  two  years.  There  are  now  believed  to 
be  more  than  4,000  exchanges  in  the  United  States 
with  over  1,000,000  telephones  connected,  covering 
an  investment  of  approximately  $65,000,000. 

Of  the  whole  number  of  exchanges  Ohio  has 
probably  about  eight  per  cent.  There  were  in  that 
state  recently  332  telephone  systems  operating  more 
than  65,000  telephones  and  over  1,200  toll  stations. 
In  the  map  the  operating  exchanges,  the  exchanges 
in  process  of  construction  and  the  toll  stations  are 
separately  mdtcated.  The  long-distance,  full-copper- 
metallic  lines  of  the  United  States  Telep^hone  com- 
pany connect  practically  all  of  the  main  junction 
points  of  the  local  exchanges.  The  Independents 
are  said  to  operate  25  per  cent,  more  telephones  in 
Ohio  than  the  Bell  companies  combined  and  to 
reach  approximately  twice  as  many  toll  stations  as 
the   other  companies. 

The  map  of  the  Independent  telephone  lines  in 
the  state  of  Wisconsin  was  prepared  under  the 
supervision     of    the    Wisconsin    Independent    Tele- 
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Telephone  company  of  Indianapolis;    subject,   "Vil- 
lage Exchanges  and  Farmers'  Lines." 

Discussion  led  by  J.  B.  Ware  of  People's  Tele- 
phone company,  Detroit,  Mich.,  and  T.  J.  Fricker 
of  Ashtabula  Telephone  coj^npany,  Ashtabula,  Ohio. 

Paper  by  Charles  E.  Wilson  of  Keystone  Tele- 
phone company,  Philadelphia;  subject,  "Independent 
Telephone  Development  East  of  the  Alleghanies." 

Discussion  by  C.  E.  Stinson,  Rochester  Telephone 
company,  Rochester,  N.  Y.,  and  Senator  C.  W. 
Khne  of  Hazleton,  Pa.,  president  of  the  Interstate 
Telephone  and  Telegraph  company  of  Pennsylvania. 

Paper  by  L.  W.  Stanton,  Cuyahoga  Telephone 
company,  Cleveland,  Ohio;  subject,  "Exchange  Serv- 
ice." 

Discussion  bi*  convention  at   large. 

Reports  from  various  states  and  other  business. 
Wednesday  Afternoon. 

Inspection  of  exhibits  by  manufacturers  at  Iro- 
quois  Hotel. 

Pan-American    Exposition    and   Niagara    Falls. 

Thursday  Morning. 

Third  session  of  the  convention  at  Convention 
Hail. 

Reading  of  paper  by  Hon.  H.  D.  Critchfield,  gen- 
eral counsel,  Cuyahoga  and  United  States  Telephone 
companies,  Cleveland,  Ohio;  subject,  "Legislation 
and   Litigation." 

Discussion  by  E.  Kibler  of  Newark  Telephone 
company,  Newark,  Ohio,  and  C.  S.  Bash.  Home  Tele- 
phone company.  Fort  Wayne,  Ind. 

Reading  of  paper  by  E.  B.  Fisher  of  Citizens' 
Telephone  company.  Grand  Rapids,  Mich.;  subject, 
"Bell  Methods." 


INDEPENDENT    TELEPHONE    LINES    IN    OHIO    AND    WISCONSIN. 

The  advisory  board  is  composed  of  James  M. 
Thomas,  Cleveland,  Ohio;  S.  P.  Sheerin,  Indianap- 
olis, Ind.;  Hugh  Dougherty,  Bluffton,  Ind.;  H.  D. 
Critchfield,  Mount  Vernon,  Ohio;  E.  B.  Fisher, 
Grand  Rapids,  Mich.;  Samuel  E.  Wayland,  W^ilkes- 
barre,  Pa.;  W.  B.  Seaton,  Ashland,  Ky. ;  W.  H. 
Durin,  Cedar  Rapids,  Iowa,  and  George  W.  Beers, 
New  York,  N.   Y. 

The  following-named  gentlemen  are  members  of 
the  executive  committee :  W.  W.  Tobey,  Danville, 
111.;  L.  A.  Frazee,  Connersville,  Ind.;  J.  B.  Ware, 
Grand  Rapids,  Mich. ;  W.  S.  Eckert,  New  York, 
N.  Y. ;  E.  L.  Barber,  Wauseon.  Ohio;  C.  E.  Mc- 
Cluer,  Richmond,  Va. ;  John  H.  Grogg,  West  Union, 
W.  Va. ;  Richard  Valentine,  Janesville,  Wis. ;  C.  W. 
Kline,  Hazleton,  Pa. ;  Charles  Cockerell,  Jefferson, 
Iowa;  H.  K.  Cole,  Henderson,  Ky. 


phone  association.  It  shows  the  lines  and  ex- 
changes rather  thickly  located  in  the  central  and 
southwestern  portions,  the  northern  part  of  the 
state  naturally  being  almost  wholly  devoid  of  any 
lines  on  account  of  the  wild  and  unbroken  country. 
There  are  now  over  150  Independent  exchanges  in 
the   state  and  many  more  are  being  built. 


Indications  point  to  a  well-attended  convention. 
A  party  of  the  Chicago  visitors  is  arranging  to  go 
on  the  Wabash  road,  leaving  the  Polk  street  station 
in  Chicago  at  3:15  p.  m.  on  Monday,  June  loth,  and 
arriving  in  Buffalo  at  7  140  a.  m.  the  next  day.  City 
Passenger  Agent  Keeran  is  arranging  to  provide  ad- 
ditional sleepers  to  accommodate  the  convention  at- 
tendants from  Chicago. 


Bel!  Company  Increases  Its  Stock. 

The  stockholders  of  the  American  Telephone  and 
Telegraph  company  held  a  special  meeting  on  June 
3d  to  authorize  an  issue  of  new  stock,  to  the  extent, 
of  $50,000,000.  The  previous  authorized  stock  was 
$100,000,000.  The  new  stock  will  be  offered  at  par, 
the  payments  to  be  made  in  two  installments,  each 
stockholder  to  be  allowed  one  new  share  for  three 
old  shares  held.  The  new  stock  will  be  issued  for 
construction  purposes. 


Independent    Telephone    Convention    in 
Wisconsin. 

The  Independent  Telephone  Association  of  Wis- 
consin will  hold  its  summer  meeting  at  La  Crosse, 
Wis.,  on  June  25th  and  26th.  This  will  be  the 
fourth  meeting  of  the  association,  and  it  is  planned 
10  make  it  specially  interesting.  It  is  expected  that 
most  of  the  important  telephone  manufacturers  and 
supply  houses  of  the  Northwest  will  be  represented 
at  this  meeting  and  many  of  them  will  have  exhibits 
of  their  apparatus. 

The  following-named  gentlemen  are  officers  of 
the  Wisconsin  association :  President,  A.  L.  Hutch- 
inson of  Weyauwega;  vice-president,  C.  H. 
Schweizer  of  La  Crosse;  secretary  and  treasurer, 
H.  C.  Winter  of  Madison ;  executive  committee, 
Richard  Valentine  of  Janesville,  F.  H.  Sweet  of 
Fond  du  Lac,  J.  C.  Harper  of  Madison,  W.  J.  Bell 
of  Baraboo.  J.  A.  Gaynor  of  Grand  Rapids,  W.  F. 
Curmaer  of  Appleton,  Emil  Maurer  of  Arcadia  and 
H.   H.   Stewart  of  West  Superior. 

The  telephone  business  of  Wisconsin  is  reported 
as  being  unusually  active  this  year  and  this  summer 
will  doubtless  witness  more  construction  in  that 
state  than  in  any  season  heretofore.  There  are  now 
some  150  Independent  telephone  companies  in  the 
slate,  and  since  the  first  of  January  this  year  over 
20  new   companies  have  been  organized. 
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Recent  Improvements  in  Chicago  Tele- 
phone Service. 

Many  improvements  are  being  worlxed  out  and 
carried  into  effect  by  the  Chicago  Telephone  com- 
pany imder  the  direction  of  John  I.  Sabin,  the  new 
president,  who  assumed  control  of  the  affairs  of  the 
company  less  than  a   month   ago. 

One  of  the  most  important  extensions  undertaken 
is  the  installing  of  an  automatic  nickel-in-the-slot 
system  by  which  small  users  of  the  telephone  may 
be  enabled  to  obtain  telephone  service  at  small  e_x- 
pense.  This  system  has  been  in  use  on  the  North 
Side  for  almost  a  year,  and  the  results  have  been 


scriber,  that  one  becomes  so  accustomed  to  the  ring- 
ing of  the  telephone  that  he  instinctively  gives  at- 
tention  only   to    his    own   number. 

The  public  apparently  regards  the  new  plan  with 
favor,  to  judge  by  the  large  number  of  contracts  for 
this  service  that  have  been  obtained  in  every  part 
of  the  city.  From  the  South  Side  alone,  nearly  700 
contracts  have  been  secured,  and  Mr.  A.  S.  Hibbard, 
general  manager  of  the  Chicago  Telephone  company, 
is  authority  for  the  statement  that  orders  for  the 
automatic  telephones  are  being  received  at  the  rate 
of  100  a  day. 

The    lines    for   the    automatic   toll    service   on    the 


are  not  readily  accessible  and  are  usually  busy  the 
majority  of  the  time. 

The  new  "Shoppers'  E.Kchange"  is  complete  in  its 
equipment.  As  shown  by  the  accompanying  illus- 
tration, si.x  sound-proof  booths  are  arranged  on  one 
side  of  the  room.  Directly  opposite' are  the  lockers 
for  the  10  A.  D.  T.  messengers  connected  with  the 
exchange.  An  operator  is  in  charge  of  the  exchange 
and  makes  all  the  connections  for  the  patrons.  The 
exchange  has  been  furnished  with  the  view  of  mak- 
ing it  a  favorite  meeting  place  for  lady  shoppers.  A 
divan,  rocking  chairs,  table,  desk,  stationery,  maga- 
zines and  papers  have  been  provided  for  the  use  of 
customers.  Shopping  commissions,  will  be  under- 
taken for  all  telephone  subscribers  and  a  professional 
shopper  will  be  in  constant  attendance.  Should  a 
subscriber  wish  to  secure  theater  tickets  without 
coming  downtown  for  them,  he  can  call  the  ex- 
change, tell  just  what  he  desires,  and  an  A.  D.  T. 
messenger  will  be  sent  out  to  purchase  the  tickets 
and,  if  the  subscriber  wishes,  the  messenger  will  de- 
liver  them. 

The  company  lays  particular  stress  upon  the  ac- 
commodations it  has  provided  for  the  A.  D.  T.  mes- 
sengers at  the  exchange.  It  has  picked  out  for  its 
"Shoppers'  Exchange"  10  of  the  brightest  boys  in 
its  employment  and  has  furnished  them  with  the 
best  reading  matter,  pleasant  surroundings  and 
everything  possible  to  make  their  work  agreeable. 

The  company  has  also  arranged  for  receiving  con- 
tracts for  telephone   service  at  this  exchange. 

Plans  have  been  prepared  for  several  new  ex- 
changes in  the  Chicago  Telephone  company's  terri- 
tory, and  the  preliminary  work  upon  the  construc- 
tion of  the  buildings  soon  will  be  begun.  The  plans 
are  for  exchange  buildings  at  Elgin  and  Aurora, 
each  to  cost  $23,000,  one  at  Evanston,  to  cost  $15,- 
000,  and  one  at  West  Pullman,  to  cost  $2,500.  The 
building  of  more  stations  in  Chicago  is  being  con- 
templated, but  nothing  definite  has  been  arranged. 


RECENT   IMPROVEMENTS   IN   CHICAGO  TELEPHONE   SERVICE. — THE   SHOPPERS 


EXCHANGE. 


satisfactory,  both  to  the  subscribers  and  to  the  tele- 
phone company.  This  style  of  service  is  now  being 
installed  in  certain  portions  of  the  South  Side,  and 
the  work  of  installing  it  on  the  West  Side  will  be 
begun  immediately. 

The  company's  plan  is  to  install  in  offices,  stores, 
fiats  and  houses  any  one  of  several  classes  of  cheap- 
rate  instruments.  These  are  all  automatic  nickcl-in- 
the-slot  telephones  and  are  placed  on  a  guarantee 
that  their  earnings  will  be  so  much  each  day,  the 
rate  varying  according  to  the  number  of  subscribers 
on  the  line.  There  are  four  classes  of  these  tele- 
phones :  One  class  for  business  or  professional  use 
will  be  used  on  an  individual  metallic  circuit  and  will 
rent  for  $5.50  a  month.  Forty  free  calls  will  be  al- 
lowed, and  for  all  above  that  number  a  charge  of 
five  cents  a  call  will  be  made.  Another  class,  with 
two  subscribers  on  a  line,  will  be  furnished  on  a 
guarantee  of  four  calls,  or  20  cents  a  day.  The 
third  class,  on  lo-party  lines,  will  be  furnished  on  a 
guarantee  of  two  calls,  or  10  cents  a  day.  This  class 
is  the  same  as  that  which  is  now  in  use  on  the  North 
Side.  The  fourth  class  is  for  residences  only  on 
a  !0-party  line,  and  will  be  furnished  on  a  guaranty 
of  one  call  a  day  at  the  five-cent  rate.  The  old  two- 
party  rate  of  service,  £00  calls  for  $60,  has  been  prac- 
tically  abandoned. 

The  lo-party  line  consists  of  a  metallic  circuit,  ex- 
tending from  the  exchange  to  the  subscribers'  sta- 
tions. For  ringing  purposes  five  are  connected  to 
one  side  of  the  circuit  and  five  to  the  other.  When 
any  one  of  the  subscribers  wishes  to  use  the  tele- 
phone, he  drops  a  nickel  in  the  slot.  Then.  Iiy  taking 
the  receiver  from  the  hook,  he  automatically  signals 
the  operator  at  the  exchange.  If  the  line  for  which 
he  calls  is  busy  or  if  for  any  reason  he  is  unable 
to  obtain  the  desired  connection,  the  operator  can. 
by  manipulating  a  special  key,  refund  the  deposited 
coin.  If  the  line  is  not  busy  and  the  connection  is 
completed,  the  operator,  by  pressing  another,  key, 
throws  the  coin  into  a  receptacle  in  the  t.elephone 
toll  box. 

On  lines  of  this  class  on  the  North  Side  the  five 
stations  on  one  side  of  the  circuit  are  designated 
"black"  and  the  five  on  the  other  side  of  the  circuit 
are  designated  "white."  When  a  station  on  one 
side  of  the  circuit  is  signaled  the  bells  at  all  the  sta- 
tions on  that  side  of  the  circuit  are  rung,  the  par- 
ticular station  desired  being  called  by  a  distinctive 
number  of  rings.  On  the  South  Side  the  terms 
"blue"  and  "gray"  will  be  used  to  designate 
the  stations  on  the  two  sides  of  the  circuit. 
Of  course,  the  main  objection  to  the  system 
is  the  frequent  ringing  of  calls  which  must  not  be 
heeded,  but  it   is  stated,  on  the  authority  of  a  sub- 


South  Side  now  terminate  at  the  Oakland  exchange 
at  Forty-fifth  street  and  Cottage  Grove  avenue,  but 
it  is  expected  that  the  other  South  Side  exchanges 
will  be  fitted  up  for  this  style  of  service  very  soon. 
The  West  Side  exchanges  will  be  ready  for  the  new 
system  in  about  a  week.  The  telephones  of  the  $5.50 
a  month  class  arc  expected  to  prove  popular  in  large 


Telephone  Exchange  in  Shanghai. 

That  China  of  to-day  is  not  without  some  of  the 
modern  electrical  improvements  of  this  and  other 
countries  is  evidenced  by  the  accompanying  illus- 
tration, which  is  a  photographic  reproduction  of  the 
first  portion  of  the  telephone  switchboard  installed 
in  an  exchange  at  Shanghai.  This  exchange  is  a 
new  one  and  is  particularly  interesting  because  of 
the  Chinese  operators,  who  are  said  to  be  very 
rapid  and  accurate.  'The  switchboard  in  use  at 
Shanghai    at    the    present    time   has    room    for   only 


TELEPHONE  EXCHANGE  IN  SHANGHAI 

office  buildmgs.  Twenty  instruments  of  this  class 
have  recently  been  installed  in  the  Masonic  Temple. 
For  residences  the  lo-parly-line  telephones  will  un- 
doubtedly prove  popular,  as  the  cost   is  small. 

The  telephone  company  is  experiencing  a  great  deal 
of  difficulty  in  obtaining  a  sufficient  number  of  in- 
struments to  fill  its  orders,  and  the  Western  Electric 
company  is  exerting  every  effort  in  supplying  the 
demand. 

Another  innovation  recently  made  by  the  company 
is  the  opening  at  No.  96  State  street  in  the  heart 
of  the  downtown  district  of  a  "Shoppers'  Exchange" 
for  the  accommodation  of  shoppers  and,  in  fact,  any- 
body who  is  desirous  of  using  a  telephone.  The 
coinpany  realized  the  necessity  of  such  a  place,  as 
the    public    booths    situated    at    the    different    stores 


(CO  connections,  but  its  ultimate  capacity  is  5,000 
lines.  It  was  manufactured  by  L.  M.  Ericsson  & 
Co.  of  Stockholm,  Sweden.  Other  sections  of  the 
board  are  already  on  the  way  to  Shanghai. 


Custom-house  Plant  in  New  Orleans. 

The  Treasury  Department  is  inviting  sealed  pro- 
posals until  June  i8th,  for  installing  an  electric-light 
and  power  plant  in  the  United  States  custom  house 
at  New  Orleans,  La.,  including  engines,  generators 
and  switchboard.  Specifications  and  plans  can  be 
obtained  upon  application  to  the  department  at  Wash- 
ington, or  of  the  custodian  of  the  building  at  New 
Orleans.  At  the  same  time  and  place  bids  will  be 
received  for  installing  an  electric-light-wiring  sys- 
tem   in   the   same   building. 
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Electric  Cabs  in  Paris. 

Although  electric  traction,  as  applied  to  public  cabs 
in  Paris,  France,  dates  back  as  far  as  1894,  the  first 
step  toward  the  installation  of  a  successful  system 
was  not  taken  till  three  j'ears  later,  and  it  was  not 
till  1899  that  the  first  25  cabs  were  placed  on  the 
streets  by  the  Compagnie  Generale  des  Voitures  a 
Paris.  The  style  of  cab  adopted  and  now  in  use  has 
a  battery  box  containing  43  elements  of  the  Julien 
type,  with  Plante  modifications.  The  capacity  of  a 
battery  is  from  60  to  ,0  kilometers  (37^'-  to  43% 
miles)  at  15  kilometers  (.9I3  miles)  an  hour  without 
being  absolutely  exhausted. 

The  cabs  themselves,  says  H.  E.  P.  Cottrell  in 
Feilden's  Magazine,  from  which  this  account  is 
taken,  are  outwardly  of  the  English  type,  though 
the  open  landau  and  the  victorias  are  an  unfamiliar 
improvement  on  the  improved  electric  growler  to 
which  one  is  accustomed  in  London.  The  power  is 
applied  to  the  hind  wheels,  the  directing  gear  to  the 
front  axle,  all  four  wheels  having  pneumatic  rubber 
tires  of  a  larger  pattern  than  those  on  the  obsolete 
London  cabs.  The  cabs  themselves  are  supported 
on  a  steel  frame,  resting  on  the  foretruck,  and  the 
hind  axle  through  intermediate  flat  elliptical  springs 
(See  Fig.  i),  no  transverse  springs  being  possible, 
because  of  the  accumulator  boxes.  To  secure  these 
as  much  as  possible  from  vibration  and  shocks,  they 
are  suspended  from  the  frame  through  coiled  springs 
acting  in  compression.  The  whole  arrangement  of 
springs  constitutes  a  double  system  of  suspension, 
which  safeguards  the  delicate  accumulators  from 
injury,  both  in  service  and  during  removal  for  re- 
charging and  replacement  when  charged. 

The  motors  are  of  the  Lundell-Johnson  type,  with 
four  poles,  excited  in  series,  and  two  collectors ; 
the  winding  is  double,  on  both  magnets  and  fields, 
so  that,  by  coupling  the  windings  in  series  or  in 
parallel,  different  speeds  can  be  obtained.  By  this 
arrangement  two  motors  are  linked  into  one,  while 
ihcir  respective  collectors  are  retained  separate. 
The  advantage  of  retaining  separate  collectors  is  ap- 
parent, as  in  case  of  the  breakdown  of  one,  the 
other  will  enable  the  cab  to  be  taken  to  stable,  although 
it  is  shorn  of  its  intermediate  speeds.  The  motors 
weigh  211V2  poimds.  and  develop  about  3%  horse- 
power at  1.500  revolutions,  which  corresponds  to  a 
speed  of  10  miles  an  hour.  They  are  manufactured 
by  A.  Poslel  Vinay,  Paris. 

The  motor  shafts  carry  a  pinion  having  22  teeth 
made  of  compressed  rawhide,  held  between  steel 
cheeks,  working  a  toothed  w^heel  having  Si  teeth 
afiixed  to  the  crown  of  the  differential  coupling. 
This  arrangement,  or,  rather,  the  use  of  a  rawhide 
pinion,  diminishes  to  a  great  extent  the  rattle  of 
the  driving  gearing  and  is  said  to  soften  it  down 
to  the  swish  of  a  circular  saw  when  cutting  through 
a  soft  piece  of  timber  of  half  the  diameter  of  the  saw. 
It  is  noticeable  to  anyone  that  the  noise  of  the  Paris 
electric  cabs  is  far  less  objectionable  in  quantity 
and  quality  than  that  of  their  London  compeers 
used  to  be. 

The  differential  gearing  is  of  the  conical   satellite 
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FIG.   2.       ELECTRIC    CABS    IN    PARIS. — CHARGING    STATION, 

type.  Each  pinion  is  keyed  on  an  axle,  rotating  in 
long  bronze  doweled  bearings,  provided  with  auto- 
matic lubrication.  At  either  end  of  these  axles  are 
placed  the  chain  pinions,  having  19  teeth,  which 
drive  the  toothed  wheels  affixed  to  the  hind  wheel- 
hubs  of  the  cabs.  These  toothed  wheels  have  104 
teeth.  Both  chain  pinions  and  driving  wheels  are 
fitted  with  cheeks  to  prevent  the  chain  from  running 
off. 

Both  motor  and  differential  gearing  are  supported 
bj'  a  steel  plate,  which  in  turn  is  supported  on  a 
channel  frame  hinged  on  one  side,  attached  to  the  pro- 
longation of  the  axle  bearings  beyond  the  axle  boxes 
and  parallel  to  the  rear  bent  axle,  while  on  the  front 
side  it  is  attached  by  three  compressed  coil  springs, 
two  of  which  support  the  motor,  and  the  other  pre- 
vents it  from  jerking  upward  on  stopping.  The 
driving  chains  are  adjusted  by  two  clamping  screws. 
The  weight  of  motor,  differential  coupling  and  the 
framework  amounts  to  52S  pounds. 

The  battery  is  invariably  charged  at  from  80  to 
St  volts.  The  speed  combiner,  which  is  on  the  prin- 
ciple of  a  telephone-exchange  board,  w:^s  designed 
and  constructed  by  the  Societe  Industrielle  des  Tele- 


phones. The  lever  is  brought  forward  to  produce  a 
forward  movement  or  increased  velocity,  and  pushed 
back  to  diminish  the  velocity  or  change  the  direction 
of  motion.  The  speed  combiner  gives  three  forward 
velocities,  corresponding  with  iT's  miles  an  hour, 
394,  8%  and  10%;  also  "stop"  applies  the  electric 
brake,  and  produces  a  backward  velocity  of  1%  miles 
an  hour. 

The  cabs  are  well  provided  with  brakes,  two  elec- 
tric, a  coiled  Lemoine  friction  brake  and  a  block 
brake.  The  electric  brakes  are  worked  by  the  lever 
of  the  speed  combiner,  the  first  being  put  on  by 
short-circuiting  the  motor  on  a  resistance,  the  sec- 
ond by   short-circuiting  it  on  itself. 

The  cabs  are  lighted  entirely  by  electricity,  and 
a  much-appreciated  innovation  is  the  internal  lighting 
afforded  by  a  five-candlepower  lamp  fitted  to  the 
center  of  the  roof. 

The  Parisian  cab  company  has  been  forced  to 
limit  the  number  of  electric  cabs  placed  at  the  dis- 
posal of  the  Parisian  public, 
because  its  main  charging 
station  is  situated  at  such  a 
distance  from  the  center  of 
Paris  (five  miles),  and  be- 
cause it  possesses  only  one 
small  subsidiary  station  two 
miles  from  that  center;  the 
capacity  of  the  latter  ( 10 
sets  of  accumulators)  has 
practically  governed  the 
number  of  cabs  that  have 
been  placed  on  the  streets  to 
ply  for  hire.  The  some 
conditions  have  so  increased 
the  cost  of  working  that 
electric  cabs  plying  for  hire 
at  ordinary  fares  would  be 
worked  at  a  loss.  Thus,  the 
sole  causes  of  dissatisfaction 
with  the  Parisian  electric 
cabs  are  wholly  connected 
with  the  question  of  re- 
charging the  accumulators 
and  the  operations  involved 
thereby. 

The  cab   company's^  main 
generating      station      is     at 

AubersviUiers,  and  consists  of  the  machinery  build- 
ing, which  includes  the  boiler  room,  dynamo  room, 
etc.,  the  building  for  accumulator  charging  and 
the  automobile-cab  station  to  contain  125  cabs. 
Around  the  two  last  buildings  runs  a  training  track, 
2,147  feet  in  length.  In  the  generating  room  are 
two  horizontal  engines,  each  of  which  drives  by 
means  of  a  belt  an  Alioth  lo-pole  generator  de- 
veloping 150  electrical  horsepower  at  400  revolutions 
per  minute. 

The  most  original  part  of  the  whole  installation 
is  the  charging  station  for  accumulator  batteries, 
which  is  a  building  on  two  floors,  over  130  feet  in 
length,  and  contains  a  54-berth  charging  room  on 
the  ground  floor  and  a  double  room  on  the  first 
floor,  with  52  and  53  charg- 
ing berths,  respectively.  In 
Fig.  2  is  illustrated  the 
lower  floor  of  this  building. 
Down  the  center  of_  each 
room  runs  a  line  of  rails  for 
the  discharging  carrier,  and 
each  charging  berth  has  its 
independent  carrier  on  its 
own  pair  of  rails  arranged 
at  right  angles  to  the  central 
line.  Light  and  air  are  sup- 
plied by  large,  wide-opening 
windows.  The  effect  of  the 
acid  vapor  is  neutralized  by 
rarring  all  the  woodwork. 
and  by  making  the  floors  of 
a  mixture  of  asphalt  and 
sulphate  of  lime.  The  ex- 
pended acid  water  runs  off 
to  the  sewers  through  lead 
conduits  communicating  with 
each  berth.  The  distribut- 
ing switchboards  of  five 
panels  are  placed  behind  a 
glazed  screen  at  the  end  of 
each  room,  and  consist  of 
one  arrival  panel,  with 
an  ammeter  for  800  amperes,  a  voltmeter  and  a  bi- 
polar circuit-breaker,  and  four  departure  panels,  two 
for  the  right  side  and  two  for  the  left  side,  with 
ammeter,  fuse  and  automatic  switch  (non-polarized) 
and  unipolar  circuit-breaker.  The  current  is  dis- 
tributed to  the  charging-berth  boards,  along  triple 
naked  feeder  cables  of  0.093  square-inch  sectfon, 
painted  different  colors,  to  distinguish  the  positive 
and  negative  sides,  the  acid  vapor  having  been  found 
destructive  of  all  other  kinds  of  insulation. 

The  charging-berth  boards  carry  an  ammeter  and 
rheostat,  a  fuse,  a  circuit-breaker  and  two  flexible 
charging  feeders,  firmly  connected  one  with  each 
pole,  so  that  any  inversion  of  current  in  the  batteries 
is  impossible.  The  charging  current  is  delivered  at 
no  volts;  the  batteries  take  nine  hours  to  recharge, 
the  first  25  amperes  being  taken  up  in  two  hours,  and 
the  balance  in  the  succeeding  seven  hours :  all  three 
conductors  composing  the  feeder  are  used  till  one- 
third  of  the  charge  is  taken  up,  then  two,  and  finally 
one   for  the  last  one-third. 

To  remove  the  expended  accumulators  and  re- 
place them  by  recharged  batteries,  the  modus  op- 
erandi i>  simple  and  expeditious,  the  importance  of 


ihe  time  element  in  handling  the  batteries  being 
thoroughly  recognized.  Under  the  covered  veranda 
are  three  sets  of  two  double  platforms  with  inclined 
ends,  up  which  the  cabs  whose  accumulators  re- 
quire to  be  dealt  with  are  run.  These  double  plat- 
forms have  an  inner  and  an  outer  groove,  to  lake 
the  front  and  hind  wheels,  respectively,  and  a  small 
hydraulic  lift,  just  large  enough  for  the  battery 
carrier  (a  low  four-wheel  trolley),  which  works  in 
between  these  platforms.  The  cab  having  been  run 
up  into  place,  the  carrier  is  placed  just  underneath 
the  accumulator  battery,  the  lift  is  worked,  and  the 
battery  raised  and  the  springs  compressed,  so  as  to 
allow  of  its  being  unhooked  from  the  suspending 
chains;  the  lift  is  then  lowered,  the  carrier  with 
battery  removed,  and  the  recharged  battery  replaced 
by  reversing  all  the  operations.  The  batteries  to 
be  berthed  on  the  upper  floor  are  taken  up  with 
iheir  carriers  by  three  hydraulic  lifts  working  be- 
tween the   two   floors. 


ELECTRIC  CABS  IN  PARIS. VICTORIA,  WITH  FRONT  SEAT  AND  REAR  DRIVERS. 

The  automobile  house  is  capable  of  holding  125 
electric  cabs,  and  can  be  extended  to  hold  1,000,  if 
necessary.  It  is  light,  convenient,  and  inexpensive 
in  construction.     Convenient  workshops  are  attached 


Ohio  Telephone  Notes. 

The  Home  Telephone  company  of  Toledo  is  quietly- 
working  on  its  subscription  list,  and  will  soon  be 
able  to  ask  the  city  for  a  franchise.  It  is  said  that 
the  list  will  reach  3,000  in  a  very  short  time.  The 
company  will  likely  build  its  exchange  in  the  Nasby 
building.     Frank  Graves  is  the  manager. 

The  United  States  Telephone  company  has  planned 
a  line  from  Uhrichsville  to  SteubenviUe  and  Wheel- 
ing, W.  Va.  This  line  will  connect  with  the  Har- 
rison County  Telephone  company  at  Cadiz.  It  has 
been  planned  to  have  exchanges  built  at  Jewett, 
Scio,  Harrisville,  Freeport  and  Adena  by  the  Har- 
rison County  company.  This  company  is  also  ar- 
ranging for  an  extensive  farmers'  service. 

The  new  plant  of  the  Miami  Telephone  company 
of  Xenia  is  nearing  completion.  Its  switchboard 
has  a  capacity  of  1,000  lines  and  there  are  now  nearly 
700  subscribers.  The  switchboard  and  appliances 
are  all  of  the  latest  design  and  the  plant  will  be 
modern  and  up-to-date  in  every  particular.  The 
new  offices  have  been  nicely  finished  and  furnished 
with  tlie  best  fixtures,  while  the  operating  room 
will  be  completed  in  handsome  shape,  making  a  very 
pleasant  place  to  work  in.  The  old  offices  will  be 
abandoned  as  soon  as  the  new  one  is  completed,  and 
the  wire  and  appliances  will  be  used  on  country- 
lines,  which  are  being  built  in  every  direction.  John 
F.  Haverstick  is  the  manager. 

The  Central  Union  Telephone  company  has  cut 
its  residence  rates  to  25  cents  a  month  at  Zanes- 
ville.  This  is  in  anticipation  of  the  completion  of 
the  new  Independent  plant  that  has  been  estab- 
lished  there. 

The  Findlay  ITome  Telephone  company  has  begun 
business  recently. 

The  construction  of  the  plant  of  the  Star  Tele- 
phone company  of  Ashland  has  been  begun.  The 
company  has  closed  a  lease  for  25  years  for  the 
upper  floor  of  the  Guth  building,  which  it  now 
occupies. 

The  Stark  County  Telephone  company  has  been 
granted  a  franchise  to  operate  an  exchange  at 
Minerva. 

The  Lima  Telephone  and  Telegraph  company  of 
Lima  has  been  incorporated,  with  a  capital  stock 
of  $150,000.  to  build  and  operate  a  telephone  ex- 
change and  magnetic-telegraph  system  in  Lima  .and 
also  to  operate  toll  lines  and  stations  throughout 
Allen  County.  The  incorporators  are  W.  L.  Par- 
menter,  Henry  W.  Neff.  Kent  W.  Hughes,  Mike 
C    Purtscher  and  Joseph  A.  Button. 

The  Youngstown  Telephone  company  will  soon  be- 
gin   the    construction    of    its    lines. 

The  Citizens'  Telephone  company  and  the  Home 
Telephone  company,  both  recently  incorporated,  have 
applied  to  the  City  Council  of  Springfield  for  a 
franchise.  O.    M.   C 


The  Glencoe  Electric  Light  company  of  Glencoe, 
Minn.,  has   increased  its  capital   stock   to  S25.000, 
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United  Electrical  Contractors' association  of  New  York  State, 
Builders'  Exchange  tiutldine,  Buffalo,  N.  Y.,  July  17th. 

American  Institute  of  E'ectrical  Eneineers  (general  meeting), 
Temi  le  of  Music,  Buffalo,  N.  Y  ,  August  20th  to  24ih. 

Ohio  Electric  Light  as'^ociation  Put-in-Bay,  Ohio,  August. 

Pennsylvania  State  Street  Railway  association,  York,  Pa.. 
September  4tb. 

International  Association  of  Municipal  Electricians,  Niagara 
Falls.  N    Y  ,  September  2d.  3d  and  4th. 

New  York  State  Street  Railway  association,  Rochester,  N.  Y., 
September. 

Association  of  Edison  Illaminating  Companies,  Buffalo,  N.  Y., 
September  roth. 

Old  Time  Telegraphers' association  and  United  States  Mili- 
tary Telegraph  t,orps,  Windsor  Hotel,  Montreal,  Que.,  Septem- 
ber rrth,  121b  and  13th. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  gth  to  nth. 

South  Carolina  Interstate  and  West  Indian  Exposition. 
Cbarleston,  S.  C,  December  I,  1901,  to  June  1.  1902. 


Visitors  to  the  Pan-American  Exposition  will  find 
the  Western  Electrician's  space  in  Section  F  2  in 
the  Electricity  building,  where  they  will  be  cordially 
welcomed. 


The  Western  Electrician  may  be  permitted  to 
express  its  belief  that,  by  telegraphing  in  full,  from 
New  York  to  Chicago,  the-  text  of  Dr.  A.  E.  Ken- 
nelly's  recent  Institute  paper  on  the  new  Edison 
storage  battery,  it  was  enabled  to  lay  before  its 
readers  the  first  publication  of  this  important  de- 
scription. A  pleasant  letter  from  the  author  of  the 
paper,  given  on  another  page,  shows  that  this  en- 
terprise was  appreciated.  It  is  proper  to  add  that 
the  noteworthy  ;iccuracy  of  the  telegraphic  trans- 
mission of  a  technical  paper,  with  chemical  symbols 
and  mathematical  expressions,  was  due  to  employes 
of   the   Western   Union   Telegraph   company. 


The  appointment  of  Prof.  Ira  Remsen,  the  emi- 
nent chemist,  as  president  of  Johns  Hopkins  Uni- 
versity, shows  that  men  of  science  are  not  nowadays 
ignored  in  the  bestowal  of  the  highest  honors  in  the 
gift  of  the  great  institutions  of  learning  in  the  United 
States.  Professor  Rcmsen's  is  not  the  first  case  of 
this  kind  by  any  means ;  it  is  easy  to  recall  that  a 
political  scientist  was  recently  called  to  the  presi- 
dency of  Yale,  and  several  other  instances  could  be 
enumerated  among  colleges  and  universities  other 
than  strictly  technical  schools.  But  the  prominence 
of  the  Baltimore  university  and  its  new  president 
serves  to  make  the  present  case  especially  significant 
of  a  healthy  tendency  in  American  college  life. 


A  considerable  proportion  of  the  readers  of  the 
Western  Electrician  is  much  interested  in  next  week's 
Independent  telephone  convention  at  Buffalo.  Such 
readers  will  find  in  this  issue  much  matter  that, 
while  of  general  interest,  is  of  especial  value  to 
them,  such  as  the  complete  programme  of  the  con- 
vention, a  description  of  the  Independent  service 
and  exhibits  at  the  Pan-American  Exposition,  toll- 
line  maps  of  Ohio  and  Wisconsin,  and  several  other 
telephone  articles  of  interest  and  importance.  The 
Western  Electrician  extends  its  best  wishes  for  the 
success  of  the  convention  and  hopes  the  overshadow- 
ing exposition  will  not  seduce  members  and  visitors 
from    their   allegiance   to   the   association. 


Automobiles. 


Publications ^00,  * 


By  slight  changes  in  the  Machinery  building  at 
the  Pan-American  Exposition  the  engine  and  pump 
exhibits  in  the  basement  could  be  displayed  to  much 
greater  advantage.  One  exhibitor  makes  the  fol- 
lowing complaint  and  suggestions :  "We  believe  that 
(jy  per  cent,  or  more  of  the  visitors  might  spend 
a  week  on  the  grounds,  and  would  leave  without 
knowing  there  is  an  engine  exhibit.  The  engines 
are  down  in  a  hole,  and  there  is  nothing  to  indicate 
that  the  hole  exists,  nor  that  it  contains  an  engine 
exhibit.  This  hole  is  roofed  over  as  low  down  as 
possible  to  clear  the  tops  of  the  flywheels  of  the 
engines,  and  a  few  inadequate  skylights  are  inserted. 
It  is  entirely  boxed  in,  and  when  the  weather  gets 
warm  will  be  a  'sweat-box'  in  which  we  do  not 
believe  it  will  be  possible  for  men  to  stay.    We  urge 
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that  the  roof  over  the  engine  exhibit,  which  is 
building,  and  the  inner  partitions  of  the  machinery 
building  be  removed,  so  that  visitors  may  look  down 
upon  the  engines  from  the  Machinery  building,  and 
that  suitable  conspicuous  access  be  provided  to  this 
exhibition  space,  with  conspicuous  signs  in  various 
parts  of  the  Machinery  building  calling  attention 
to  the  fact  that  there  is  an  exhibition  of  steam  en- 
gines." 

While  this  statement  is  a  trifle  overdrawn,  it  is 
true  that,  in  the  early  stages  of  the  exposition  at 
least,  it  is  difficult  to  find  the  engine  exhibits  in  the 
Machinery  building  or  to  view  them  in  comfort  when 
they  are  found.  The  engine  builder's  protest  should 
be  heeded,  as  apparently  can  easily  be  done.  Al- 
Ihough  steam  does  not  play  a  very  conspicuous  part 
in  the  Buff'alo  show,  it  should  be  given  a  fair  chance. 


Sociologically,  the  development  of  the  possibilities 
of  electricity  is  of  importance,  not  alone  as  the  elec- 
tric railway  relieves  the  congestion  of  cities  and  the 
telephone  ameliorates  the  tedium  of  rural  life,  but 
in  the  rapid  growth,  or  even  actual  creation,  of  com- 
munities adjacent  to  electrically  utilized  waterfalls. 
Thus  at  Niagara  Falls  the  cheap  electric  power  has 
brought  many  large  and  prosperous  manufacturing 
concerns  to  the  city,  which  have  aided  very  materially 
in  the  rapid  but  solid  growth  that  the  city  has  ex- 
perienced during  the  last  few  years.  Citing  another 
instance,  Sault  Ste.  Marie,  on  the  St.  Marys  River, 
on  both  the  Michigan  and  Canadian  sides,  is  a  scene 
of  present  development,  and  the  large  amount  of  elec- 
tric power  which  will  be  available  there  in  a  few 
years  foreshadows  expansion  of  the  city's  population 
and   enterprises. 

A  noteworthy  example  of  this  class  of  municipali- 
ties, which  are  beginning  to  be  called  electric  cities, 
is  Shawinigan  Falls,  Que.  This  place,  which  two 
years  ago  had  but  a  dozen  residents,  is  now  a  thriv- 
ing city  of  4,000  people,  all  owing  to  the  generation 
of  electric  energy  there.  The  town  is  bounded  on 
two  sides  by  rivers,  and  the  chief  industries  are  the 
Shawinigan  Water  and  Power  company,  having  at 
present  a  capacity  of  25,000  horsepower,  with  capa- 
bilities of  developing  100,000  horsepower;  the  Pitts- 
burg Reduction  company;  the  Belgo  Pulp  and  Paper 
company,  which  is  building  a  large  pulp  factory;  the 
calcium  carbide  works ;  large  brick  works  and  a  cot- 
ton mill,  about  to  be  constructed.  All  these  indus- 
tries are  the  outcome  of  the  electric-power  develop- 
ment, and  their  installation  and  operation  have 
brought  to  the  place  nearly  all  its  inhabitants  and 
made  it  what  it  is. 


The  report  of  Frank  L.  Wean,  special  master  in 
chancery  in  the  famous  Peoria  electrolysis  case, 
which  was  filed  with  the  clerk  of  the  United  States 
Circuit  Court  in  Chicago  last  week  and  which  is 
given  in  abstract  in  this  issue  of  the  Western  P^lec- 
trician,  is  one  of  considerable  importance  to  the 
electric  street-railway  industry.  In  this  litigation, 
which  has  been  in  progress  for  about  three  years, 
the  Peoria  Water  Works  company  sought  an  in- 
junction to  restrain  the  local  traction  companies 
from  the  further  operation  of  electric  cars  until 
the  defendants  should  have  made  use  of  such  ap- 
pliances as  would  prevent  the  alleged  leakage  of 
their  current  to  the  pipes  of  the  waterworks  system, 
the  complainant  alleging  that,  under  the  present  con- 
struction, its  plant  and  property  were  being  des- 
troyed by  electrolysis.  In  the  master's  report  the 
waterworks  company  has  won  a  victory.  Mr.  Wean 
states,  what  is,  of  course,  perfectly  true,  that  the 
defendants  can  prevent  damage  to  the  waterworks 
system  from  electrolysis  caused  by  escaping  street- 
railway  current  by  the  use  of  the  overhead  double- 
trolley  system.  He  recommends  the  granting  of 
the  injunction  sought  and  the  awarding  of  damages 
for  past  destruction  to  the  complainant's  property. 

This  case  has  been  noteworthy  for  the  amount 
of  expert  testimony  presented  by  both  sides  and  for 
the  time  taken  in  the  hearing  and  the  preparation 
of  the  report  just  filed.  This  report  must  of  ne- 
cessity come  before  a  judge  of  the  United  States 
Circuit  Court  for  final  hearing  and  approval.  It  is 
understood  that  the  losing  party  will  appeal  the 
case  to  the  higher  courts,  since  both  litigants  are 
determined  to  make  it  a  test  case  in  the  true  sense 
of  the  word.  Should  the  master's  report  be  eventu- 
ally sustained,  many  electric-railway  companies 
throughout  the  country  may  be  compelled  to  make 
alterations  on  their   roads. 
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The  Telephone  Situation  in  Washington. 
The  decision  handed  down  by  the  Court  of  Ap- 
peals in  the  case  of  Manning  &  Co.  against  the 
Cliesapeake  and  Potomac  Telephone  company  at 
W'ashmgton,  D.  C,  is,  for  many  reasons,  one  of  wide- 
spread interest.  Not  only  does  it  reverse  the  de- 
cision of  the  court  below,  but  it  sustains  the  con- 
stitutionality of  the  act  of  Congress,  June  30,  1898, 
whereby  the  rates  for  service  by  the  company  were 
stipulated. 

i'elephone  service  in  the  District  has  reached  its 
Ijresent  high  state  of  efficiency  after  many  varied 
experiences,  extending  over  a  period  of  23  years, 
and  beginning  with  a  service  under  the  Bell  pat- 
ents in  1878,  superintended  by  George  C.  Maynard, 
later  custodian  of  the  electrical  exhibit  in  the  Na- 
tional Museum  of  this  city.  In  1S79  this  company 
was  merged  into  the  National  Capital  Telephone 
company,  operating  under  a  West  Virginia  charter. 
Four  years  later  this  company  entered  into  an  ar- 
rangement with  the  American  Bell  Telephone  com- 
pany for  the  use  of  its  service.  Following  this  was 
the  formation  of  the  present  company,  with  a  capital 
slock  of  $8,650,000,  organized  under  the  laws  of  the 
Slate  of  New  York,  for  the  purpose  of  acquiring^  the 
business  of  the  National  company  and  of  the  Tele- 
phone Exchange  company  of  Maryland.  The  pur- 
chase of  the  rights  of  the  companies  were  made  on 
July  30,  1883,  the  consideration  for  the  National  com- 
pany being  $750,000  of  the  capital  stock  of  the  pres- 
ent company,  and  for  the  ilaryland  company  $i,,yoo,- 
000  of  the  capital  stock  of  the  Chesapeake  and  Po- 
tomac company.  In  the  conduct  of  its  business  since 
that  time  40  per  cent,  of  the  company's  general  office 
expenses  have  been  charged  against  its  plant  op- 
erated  in  the   District. 

The  suit  just  passed  upon  was  brought  in  the  Su- 
preme Court  of  the  District  of  Columbia  for  the 
purpose  of  compelling  the  company  to  render  service 
at  the  rates  prescribed  by  act  of  Congrejs,  which 
made  it  unlawful  to  charge  in  excess  of  the  follow- 
ing rates : 

For  the  use  of  one  separate  telephone,  $50  per 
annum;  for  the  use  of  two  telephones  on  a  wire, 
I40  each  per  annum ;  for  the  use  of  three  telephones 
on  a  wire.  $30  each  per  annum ;  for  the  use  of  four 
or  more  telephones  on  a  wire,  $25  each  per  annum. 
The  contract  entered  into  between  the  parties,  on 
July  I,  1897,  provided  for  a  service  at  $125  per  an- 
num, paj'able  quarterly  in  advance,  $10  additional 
being  paid  each  j-ear  for  an  extra  desk  cabinet. 
The  contract  was  to  continue  from  year  to  year, 
subject  to  termination  upon  10  days'  notice  from 
either  party.  After  the  passage  of  the  act,  notice 
was  given  by  Manning  &  Co.  that  they  wished  to 
terminate  their  contract.  This  was  followed  by  a 
notification  to  the  telephone  company,  lo  days  later, 
to  the  effect  that  they  would  retain  their  telephone 
equipment  at  $50  per  annum,  and  tendered  payment 
in  advance  at  the  rate  named,  which  was  refused,  as 
it  was  claimed  that  such  a  price  would  not  cover 
the  cost  of  the  service.  A  renewal  of  service  was 
offered  at  the  old  contract  price,  which  was  refused. 
The  climax  came  in  an  injunction  to  prevent  the 
telephone  company  from  removing  its  instruments 
and  a  refusal  of  service  when  required,  for  which 
the  plaintiffs  were  still  ready  to  make  payment  at  the 
statutory  price.  The  bill  was  dismissed  from  the 
lower  court  on  the  ground  that  the  rates  proposed 
by  the  statute  were  unreasonably  and  oppressively 
low. 

After  giving  a  complete  history  of  the  case,  the 
opinion  touches  on  the  power  of  regulation  with 
regard  to  which  it  presumes  that  Congress  acted 
with  due  consideration  and  all  the  knowledge  of  the 
facts  and  circumstances  which  it  undertook  to  effect. 
The  defendant  held  its  franchise  under  the  laws 
of  New  York,  and  came  to  the  District  to  engage 
in  business  without  either  invitation  or  expressed 
permission.  Each  time  the  company  has  obtained 
legislative  permission  for  the  extension  or  improve- 
ment of  its  sen-ice  it  has  been  with  the  express 
stipulation  that  such  rights  could  be  revoked  at 
will  and  without  compensation,  and  this  would  prob- 
ably have  been  the  case  even  had  it  been  incorporated 
by  act  of  Congress.  In  the  event  of  such  a  repeal 
of  rights  the  corporation  would  have  the  right  to 
remove  and  take  away  all  of  its  movable  property 
for  a  similar  use  in  some  other  city,  while  at  the 
same  time  Congress  would  have  an  equal  right  to 
grant  a  franchise  to  some  other  corporation  to  use 
the  poles  and  cables  of  the  first  company,  proper 
compensation  being  made  for  same.  Being  a  foreign 
corporation.  Congress  had  the  right  to  allow  it  to 
remain  or  to  expel  it,  at  pleasure,  and  while  such 
action  was  not  taken,  yet,  even  though  the  act  was 
general  in  its  terms,  it  applied  only  to  this  company, 
by  reason  of  the  fact  that  no  other  company  was 
pursuing  the  same  business.  It  thus  makes  the  statu- 
tory rate  a  condition  of  further  tolerance,  practically 
telling  the  companj^  either  to  accept  the  rates  named 
in  the  act  or  withdraw  from  the  District-  Congress 
could  not,  and  did  not.  compel  it  to  continue  to 
carry  on  its  operations  at  the  statutory  rates  against 
its  will.  - 

In  the  event  that  the  company  had  seen  fit  to  cease 
its  operations  under  these  rates.  Congress  would  have 
nothing  further  to  do  with  it  than  to  compel  the 
removal  of  its  obstructions  from  the  streets  and 
other  public  places.  No  court  would  have  had  the 
power  to  compel  the  company  to  carry  on  its  busi- 
ness under  these  rules,  but  so  long  as  it  did  elect  to 
continue  business,  it  cannot  do  so  in  defiance  of  the 
law,  and  must  be  regarded  by  the  courts  as  accepting 
the  conditions.     Failure  to. comply  with  these  condi- 


tions, combined  with  a  continued  effort  to  carry  on 
the  business,  places  the  company  within  j  udicial 
power  to  observe  the  rates  fixed  by  Congress  until 
siich  time  as  subsequent  laws  may  be  enacted,  or  it 
may  withdraw  from  business. 

It  has  also  been  contended  that  the  act  of  Con- 
gress in  question  is  unconstitutional  because  it  im- 
pairs the  obligation  of  contracts  entered  into  by  the 
company  with  other  persons.  It  is  admitted  that 
this  would  have  been  the  case  if  Congress  undertook 
to  annul  or  destroy  contracts  in  the  nature  of  grants 
of  private  property  or  vested  interests,  in  which 
case  it  might  be  claimed  that  such  an  act  would  be 
a  usurpation  of  judicial  power  and  a  deprivation  of 
property  without  due  process  of  law,  or  without 
provision  for  just  compensation;  but  no  such  con- 
tracts were  in  question,  the  contracts  being  those 
incident  to  corporate  existence  and  franchises.  Such 
contracts  are  subject  to  the  dissolution  of  corporate 
existence,  and  all  that  remains  of  such  contract 
obligations  is  the  right  in  equity  to  their  enforce- 
ment, when  practicable,  against  the  available  prop- 
erty of  the  corporation  in  the  act  of  winding  up  its 
affairs. 

In  considering  the  question  of  the  rates  as  estab- 
lished by  Congress  being  ruinously  low,  it  is  claimed 
that  a  very  great,  if  not  insurmountable,  difficulty,  in 
arriving  at  an  accurate  calculation  as  to  the  legiti- 
mate cost  of  service  in  the  District,  which  is  ad- 
mitted to  be  exceedingly  high  when  compared  with 
that  of  other  telephone  exchanges  throughout  the 
countrj"-,  lies  in  the  fact  that  it  is  only  one  branch 
of  a  widely  extended  business,  of  which  40  per  cent, 
of  both  its  bonds  and  its  expenses  are  charged  against 
the  District  plant,  together  with  its  proportion  of 
interest  and  sinking-fund  appropriations.  There  is 
no  evidence  to  show  that  such  proportion  of  the  bond 
sales  was  actually  expended  in  the  pursuance  of 
its  District  business,  nor  that  this  percentage  of  the 
expense  is  the  real  and  just  proportion,  business 
being  carried  on  in  Baltimore,  several  places  in 
Maryland  and  some  in  West  Virginia.  The  general 
offices  are  in  Washington 

Taking  the  actual  expenses  of  the  Washington 
branch  as  shown  by  the  expert  accountant  of  the 
company,  it  is  estimated  tliat  the  actual  expense  for 
each  telephone  operated  between  1892  and  1897  was 
$66.57.  In  this  cost  was  included  annual  rentals 
for  receivers  and  transmitters  to  the  American  Bell 
Telephone  company,  40  per  cent,  of  the  annual  in- 
terest on  bonds,  and  of  the  annual  appropriations 
to  the  sinking  fund,  a  large  proportion  of  the  cost 
of  underground  construction,  substitution  of  new 
appliances  and  the  entire  cost  of  subscribers'  con- 
nections. The  majority  of  these  charges  are  inad- 
missible as  current  expenses,  the  interest  of  the  pub- 
lic and  not  of  the  stockholders  being  under  consid- 
eration. 

It  has  been  virtually  conceded  that  the  interest  and 
sinking-fund  items  are  not  chargeable  as  expense. 
There  is  no  proof  to  justify  the  annual  payments 
to  the  parent  Bell  company,  as  many  of  the  pat- 
ents which  existed  in  1883  at  the  time  the  contracts 
were  made  have  since  expired,  and  there  is  plenty 
of  evidence  to  show  that  instruments  of  equal  effi- 
ciency can  be  purchased  outright  to-day  at  a  cost 
slightly  in  excess  of  one  year's  rental.  It  is  also 
considered  doubtful  as  to  whether  certain  improve- 
ments can  be  charged  to  maintenance;  yet  it  is  ad- 
mitted that  the  cost  of  connecting  new  subscribers 
and  substitution  of  improved  appliances  may  prop- 
erly be  chargeable  to  expense.  And,  further,  the 
court  maintained  that  $115,000  for  a  new  subway 
with  its  extra  conduits,  should,  more  properly,  have 
been  charged  to  construction,  in  accordance  with  a 
decision  of  the  Supreme  Court  in  U.  P.  R.  R.  Co. 
vs.  U.  S.,  99  U.  S.,  402,  420,  the  only  time  a 
similar  question  seems  to  have  been  under  discussion. 
Nor  would  the  court  agree  to  a  proposition  to 
charge  from  10  to  15  per  cent,  of  the  value  of  the 
plant  for  depreciation  to  annual  running  expenses, 
as  it  is  already  covered  by  the  regular  annual  charge 
for  maintenance. 

Averaging  it,  with  considerable  uncertainty,  and 
making  deductions  mentioned,  the  annual  average 
expense  for  the  six  years  named  would  be  less  thati 
S50  per  telephone  subscriber,  leaving  a  possible  mar- 
gin for  dividends  of  from  two  to  three  per  cent,  upon 
the  actual  cost  of  the  plant,  which  has  been  estimated 
at   figures   varying   from  $428,000   to  $450,000. 

A  comparison  of  the  cost  of  salaries  per  telephone 
between  Washington  and  other  large  cities  is  also 
taken  up,  although  it  was  admitted  that  conditions 
differ  so  extensively  that  this  is  not  a  very  safe 
basis  for  calculation,  particularly  when  it  is  remem- 
bered that  the  conditions  of  Washington  are  peculiar 
in  view  of  its  wide  streets,  and  the  increased  length 
of  average  distances,  together  with  difficult  condi- 
tions of  construction.  But  it  was  claimed  bj'  the 
court  that  not  even  all  of  these  would  quite  account 
for  the  vast  difference  in  expense. 

Again,  it  was  not  shown  what  proportion  of  the 
expense  was  due  to  outside  connections,  nor  did  it 
appear  what  proportion  should  be  borne  by  the  so- 
called  private  lines. 

As  the  judgment  appealed  from  was  reversed  on 
the  grounds  already  stated,  regardless  of  the  fact 
that  the  statutory  rate  might  be  unjust,  no  particular 
statement  was  made  up  covering  the  items  which 
would  have  entered  into  that  consideration,  and  it 
was  admitted  that,  had  it  been  necessari;,  it  wouM 
have  been  very  difficult  to  determine  from  the  evi- 
dence submitted  what  particular  rate  would  cover 
legitimate  expenses  and  in  addition  afford  any  re- 
turn for  the  money  invested. 


The  most  the  court  felt  called  upon  to  say  in 
this  connection  was  that,  from  the  evidence  sub- 
mitted, it  did  not  appear  that  the  enforcement  of 
the  statutory  rates  would  be  destructive  of  the  de- 
fendant's  rights   of   property. 

For  the  reasons  given  the  decree  was  reversed 
with  costs,  and  the  cause  remanded  for  the  entry  of 
a  decree  granting  the  injunction  in  conformity  with 
the   opinion. 

On  motion  of  Attorney  A.  S.  Worthington,  the 
Court  of  Appeals  has  allowed  the  Chesapeake  and 
Potomac  Telephone  company  to  appeal  the  decision 
of  that  court  to  the  Supreme  Court  of  the  United 
States.     The  bond  in  supersedeas  was  fixed  at  $2,000. 


Telephone  News  from  the  Northwest. 

The  Mower  County  Farmers'  Telephone  company 
has  been  formed  at  Dexter,  Minn.,  to  cover  that 
county. 

The  Wisconsin  Telephone  company  has  about 
completed  a  long-distance  line  between  La  Crosse 
and  Eau  Claire,  Wis.  A  line  will  soon  be  started 
from    La    Crosse    to    Dubuque,    Iowa. 

The  La  Crosse  Telephone  company  decided  at  its 
recent  annual  meeting  to  make  extensive  improve- 
ments to  its  system  in  La  Crosse,  Wis.,  and  place 
a   large  amount  of  its  line  underground. 

The  council  of  Brainerd,  Minn.,  laid  on  the  table 
a  request  for  a  franchise  from  the  Iron  Range  Elec- 
tric Telephone  company.  A  resolut?ion  was  adopted 
to  appoint  a  committee  to  ascertain  the  character, 
condition  and  rate  of  telephone  exchanges  in  the 
state,  to  the  end  that  the  council  may  be  able  to 
adjust  the  matter  of  exchange   service  and  rates. 

J.  M.  Ingraham  has  bought  the  telephone  exchange 
al  Sandstone,  Minn.,  from  H.  Folsom,  and  will  make 
improvements. 

The  Central  Minnesota  Telephone  company  has  en- 
gaged George  E.  Darling,  Jr.,  of  Morris,  Minn.,  to 
inspect  the  entire  line,  examine  insulation,  overhaul 
the  batteries,  etc.  The  system  covers  considerable 
local  and  long-distance  service  in  Western  Minne- 
sota. 

The  Board  of  Fire  Commissioners  has  secured 
from  the  Northwestern  Telephone  Exchange  com- 
pany 30  free  connections  in  return  for  the  exclusive 
use  of  the  fire-department  poles  for  its  wires.  This 
permission  is  revocable  at  anj^  time  the  board  may 
need  the  poles  for  its  own  use. 

The  telephone  company  at  Brookings,  S.  D.,  will 
expend  about  $2,500  in  improvements  to  the  local 
exchange. 

The  Union  Grove-Paris  Telephone  company,  near 
Burlington,  Wis.,  has  declared  a  dividend  of  iS  per 
cent.,  after  paying  for  incidental  expenses  and  re- 
pairs. The  line  at  Paris  will  be  extended  to  Bristol. 
The  new  local  exchange  at  Woonsocket,  S.  D..  has 
been  completed.  It  starts  with  about  60  connections. 
The  Twin  City  Telephone  company  will  make  a 
proposition  to  establish  a  complete  sub-exchange 
supplying  the  city  hall  and  courthouse  in  St.  Paul 
free. 

The  projected  toll  line  between  Atwater  and  Will- 
mar.  Minn.,  by  way  of  Spicer,  is  to  be  constructed 
in  spite  of  the  inability  to  secure  connection  with 
the   local    exchange  at    Willmar. 

The  Dakota  Central  Telephone  company  has  be- 
gun work  on  a  new  line  between  Hecla  and  Dolarid, 
S.    D. 

The  Wisconsin  Telephone  company  will  proceed 
to  construct  an  underground  system  for  Appleton, 
Wis.,  at  once. 

The  Twin  City  Telephone  company  will  erect  a 
S75.000  exchange  in  Minneapolis  at  Third  avenue 
South  and  Seventh  street.  Plans  for  the  building 
are  being   drawn. 

The  Mandan  and  Northwestern  Electric  company 
has  extended  a  line  of  telephone  from  Mandan, 
N.    D..  to    Oliver   County. 

Negotiation?  are  pending  for  the  consolidation  into 
one  company  of  the  Little  Wolf  River,  the  Wolf 
River  and  ihe  Fox  River  Valley  telephone  lines, 
making  it  the  strongest  Independent  company  in 
Wisconsin.  The  company  will  be  known  as  the  Fox 
River  Valley  Telephone  company,  with  headquarter^ 
al   Appleton.  Wis. 

The  Martin  Telephone  company  has  ordered  a 
new  switchboard,  and  will  install  an  exchange  for 
Dayton,   Iowa,  as  soon  as  possible. 

Musson  Bros,  have  applied  to  the  village  of  Wal- 
nut, Iowa,  for  a  local  telephone  franchise.  The 
vote   on   the   question   will  be   taken   June    iilh. 

The  Iowa  Telephone  company  has  plans  for  a 
modern  exchange  building,  which  it  is  proposed  to 
erect    in    Davenport.    Iowa. 

The  Mutual  Telephone  company  is  building  a 
line  between  Creston  and  Greenfield.  Iowa. 

The  Standard  Telephone  company  of  Dubuque. 
Iowa,  will  make  a  number  of  extensions  and  im- 
provements to  its  toll  lines. 

The  Vinton  Telephone  company  proposes  a  line 
from  Vinton  to   Dysart.   Iowa. 

The  Garnavillo  Telephone  company  has  filed  ar- 
ticles of  incorporation  at  Garnavillo,  Iowa,  with  a 
capital   stock   of  $ro,ooo. 

The  Mount  Avr  Telephone  company  of  Mount 
Avr.  Iowa,  has  filed  articles  of  incorporation,  with 
?7.ooo   capital   stock,   for  Mount   Ayr.  Iowa.         R. 


The  Hiawassee  Telephone  and  Electric  company 
of  Knoxville.  Tenn..  has  about  150  miles  of  country 
road  covered  by  wires,  and  the  prospects  of  exten- 
sions are  good. 


392 


WESTERN    ELECTRICIAN 


June  8,  1901 


Engine  Builders'  Association. 

Tlic  Engine  Builders'  Association  of  the  United 
States  held  a  semi-annual  meeting  on  May  2Sth 
and  29th  at  the  Denison  Hotel,  Indianapolis,  Ind. 
Twenty  or  more  leading  manufacturers,  represent- 
ing the  stales  of  New  York,  Rhode  Island,  Penn- 
sylvania, Ohio,  New  Jersey,  Illinois  and  Indiana, 
were  present.  The  meeting  being  a  semi-annual  con- 
ference, no  officers  were  elected.  The  present  officers 
are :  President,  J.  E.  Sweet.  Syracuse,  N.  Y. ;  vice- 
president,  William  M.  Taylor,  Indianapolis;  secre- 
tary and  treasurer,  S.  T  Baggs,  Watertown.  N.  Y. 
The  meeting  was  opened  with  an  address  of  wel- 
come by  President  Sweet,  who  reviewed  the  condi- 
tions of  the  business  and  dwelt  upon  the  advantages 
that  are  derived  by  the  members  of  the  association. 

Professor  J.  B.  Stanwood  of  Cincinnati  read  a 
paper  on  "E.xperience  with  Throttling  Engines,"  and 
C.  G.  Armstrong  of  Chicago  one  on  "The  Engine, 
the  Heart  of  the  Modern  Building."  The  papers 
were  discussed  at  the  morning  session ;  many  pointed 
and  interesting  questions  were  brought  out  and 
experiences  related.  The  labor  question  and  con- 
trol of  prices  was  by  the  ingenuity  of  the  president 
kept  in-  the  background,  and  the  exercises  made 
largely  of  a  technical  and  social  character.  While 
the  association,  or  its  members,  hold  some  interests 
in  large  manufacturing  corporations,  no  intention 
was  expressed  at  the  meeting  of  their  uniting  for 
the  purpose  of  controlling  trade  or  hampering  in- 
dividual efforts. 

At  the  Wednesday  morning  session  Samuel  H. 
Brubaker  of  Indianapolis  read  a  paper  on  "The  Re- 
lationship of  Architects  to  the  Engine  Builder." 
Mr.  Brubaker  said  the  architect  had  to  have  a  train- 
ing in  so  many  lines  that  it  was  impossible  for  him 
to  be  an  expert  on  engines,  but  what  he  did  know 
was  apparently  not  appreciated  by  the  engine  build- 
ers. This  paper  brought  out  many  friendly  criti- 
cisms, and  the  countercharge  was  made  that  the 
architects  often  thought  they  knew  more  about  the 
engines  and  that  they  were  in  the  habit  of  putting  the 
engine  room  in  some  secluded  nook,  so  built  around 
that  the  machinery  had  to  be  put  in  position  before 
the  building  was  completed.  It  was  decided  that 
it  would  be  advisable  if  some  concerted  action  be 
taken  in  uniting  the  two  interests.  The  last  paper, 
on  "Conditions  and  Warranties  of  Construction  Con- 
tracts," was  prepared  by  Edward  H.  Burdick  of 
Syracuse,  N.  Y.,  but,  owing  to  his  absence,  it  was 
read  by  Secretary  Baggs.  This  paper,  though  some- 
what semi-legal  in  character,  brought  out  consider- 
able   discussion. 

The  afternoon  of  Wednesday  was  given  up  to 
a  secret  session  for  the  purpose  of  regulating 
certain  abuses  of  the  trade,  and  reaching  some 
agreement,  so  that  in  constructing  engines  for  elec- 
trical work  there  may  be  more  uniformity  of  pat- 
terns,   thus   simplifying  the   work. 

On  Tuesday  evening  the  engine  builders  were  en- 
tertained at  the  Commercial  Club  with  a  smoker,  to 
w-hich  all  members  of  the  club  and  many  citizens 
joined  in  entertaining  the  visitors.  On  Wednesday 
evening  a  banquet  was  given  at  the  Denison  Hotel, 
and  the  members  of  the  association  were  profuse  in 
expressions  of  the  gracious  manner  in  which  they 
had  been  entertained.  The  meeting  adjourned,  to 
meet  in  New  York  next  November,  at  which  time 
new  officers  will  be  elected. 


eluded  the  day's  programme.  In  accordance  with 
the  custom  of  the  society,  all  of  the  papers  sched- 
uled for  the  meeting  were  presented  in  abstract 
form,  thus  allowing  more  time  for  the  discussions. 
About  30  representatives  of  the  society  at  Troy, 
."Mbany  and  Schenectady  in  attendance  presented  an 
invitation  to  the  society  to  hold  the  next  spring 
meeting   in    Saratoga.    N.    Y. 


It  is  believed  that  the  final  purpose  of  the  Union 
Traction  company  at  the  time  it  was  organized  was 
the  complete  control  of  the  street-car  lines  of  the 
city,  and  it  has  been  expected  for  some  time  that 
(he  deal  would  be  taken  up. 


American    Society    of    Mechanical    En- 
gineers. 

The  forty-third  meeting  of  the  American  Society 
of  Mechanical  Engineers,  which  was  held  in  Mil- 
waukee on  May  28lh,  29th,  30th  and  31st,  proved 
to  be  one  of  the  most  successful  meetings  the  asso- 
ciation has  ever  had.  The  attendance  was  above 
the  average,  there  being  upward  of  400  members 
and  guests  who  registered  during  the  meeting.  On 
Tuesday  evening  Professor  W.  S.  Johnson,  chair- 
man of  the  local  committee,  gave  the  address  of 
welcome,  the  response  being  made  by  Samuel  T. 
Wellnian,  president  of  the  society.  Different  phases 
of  the  machinists'  strike  were  touched  upon  by  both 
gentlemen.  Papers  were  read  by  Professor  W.  S. 
.Mdrich  of  the  University  of  Illinois  on  "Require- 
ments of  Electricity  in  Manufacturing  Work"  and 
by  John  Riddell  of  Schenectady,  N.  Y.,  on  "Portable 
versus  Stationary  Machine  Tools."  Professor  Al- 
drich's  paper  was  discussed  at  some  length. 

The  programme  for  the  succeeding  days  was  car- 
ried out  practically  as  arranged  and  announced  be- 
forehand. The  social  features  were  admirably  man- 
aged by  the  local  committee.  Excursions  were  made 
to  some  of  the  large  manufacturing  plants  and  trips 
were  taken  to  Waukesha  and  other  points  of  in- 
terest. On  Wednesday  a  members'  reception  and 
conversazione  was  held  at  the  Deutsclier  Club,  and 
on  Thursday  evening  an  informal  smoker,  given 
by  the  local  members  at  the  Plankinton  House,  con- 


Chicago    Electrical    Association's    Ban- 
quet. 

The  i'lrst  decennial  banquet  of  the  Chicago  Elec- 
trical association  w^as  held  in  the  banquet  room  of  the 
Grand  Pacific  Hotel.  Chicago,  on  the  evening  of  June 
4th,  and  was  undoubtedly  the  most  successful  ban- 
quet that  the  society  has  ever  had.  The  association 
gives  a  dinner  each  spring,  and  this  one  was  given 
as  a  decennial  celebration  of  the  founding  of  the 
society  on  April  2,  1891.  W.  Clyde  Jones  acted  as 
toastmaster,  and  he  carried  the  programme  through 
in  a  happy  and  spirited  manner.  The  first  speaker 
was  Thomas  G.  Grier,  who  gave  a  reminescent  talk 
on  "The  Association  a  Tenth  of  a  Century  Ago." 
Professor  Dugald  C.  Jackson  of  the  University  of 
Wisconsin  spoke  on  "Ten  Years  of  the  Infant  In- 
dustry at  College."  His  address  dwelt  chiefly  on 
the  work  of  the  student  at  technical  schools,  the 
point  being  made  that  the  principal  thing  accom- 
plished by  the  engineering  colleges  of  to-day  is  not  to 
pound  theory  into  a  student's  head,  but  to  train 
him  so  that  he  will  be  able  to  think  for  himself,  and 
rely  upon  his  own  common  sense. 

The  next  toast  was  responded  to  by  Kempster  B. 
Miller  of  the  Kellogg  Switchboard  and  Supply  com- 
pany, his  subject  being  "A  Decade  of  the  Treble 
Hello."  Mr.  Miller  spoke  of  the  great  importance 
of  the  telephone  in  every-day  life  and  of  the  benefits 
derived  from  the  growth  of  Independent  telephony  in 
stimulating  the  Bell  company  to  put  forth  its  best 
efforts  in  order  to  meet  the  competition.  As  a  rep- 
resentative of  the  Bell  interests,  A.  V.  Abbott, 
until  recently  chief  engineer  of  the  Chicago  Tele- 
phone company,  was  called  upon  to  respond  to 
"Scientific  Accomplishments  of  the  Decade."  He 
said  he  was  glad  that  the  Independents  had  created 
competition  in  the  telephone  field,  and  he  hoped  for 
a  friendly  rivalry  between  the  two  interests  which 
would  be  beneficial  to  both.  He  spoke  of  the  chief 
scientific  developments  from  the  very  beginnings  up 
to  the  present  time  and  touched  on  the  possibilities 
that  the  future  might  bring  forth.  Mr.  Abbott's 
address  was  marked  by  many  happy  allusions. 

Following  Mr.  Abbott,  Professor  P.  B.  Wood- 
worth  of  the  Lewis  Institute,  Chicago,  gave  a  toast 
on  "Ten  Years  of  Electrical  Accomplishments." 
Professor  Woodworth  spoke  of  the  beginning  of  the 
street-railway  industry  and  then  dwelt  upon  the 
change  in  the  engineers  turned  out  by  the  technical 
schools  of  to-day  as  compared  with  those  of  10 
years  ago.  He  said  that  a  freshman  in  college  now 
w-as  practically  as  far  advanced  as  the  graduate  at 
that  time.  Owing  to  the  electrical  and  other  engi- 
neering societies  and  technical  journals,  the  pro- 
fessor asserted  that  the  ambitious  ypung  man  of 
15  years  of  to  day  is  ahead  of  a  man  25  years  of  age 
a   decade   ago. 

The  closing  toast  of  the  evening  was  made  by 
R.  F.  Schuchardt,  president  of  the  association,  who 
spoke  on  "A  Decade  Hence  ?"  Mr.  Schuchardt  re- 
cited the  beginnings  of  the  society  and  its  work 
during  the  last  10  years.  He  predicted  a  bright 
future  for  the  association  and  that  it  would  continue 
to  be  a  great  help  to  its  members  in  providing  a 
sort  of  post-graduate  course  to  the  young  engineer. 
The  president  hoped  that  the  society  would  soon 
be  able  to  publish  its  own  proceedings,  recommended 
that  monthly  instead  of  semi-monthly  meetings  be 
held  and  presented  the  wish  that  another  10  years 
would  find  the  association  in  possession  of  its  own 
clubrooms  and  with  an  electrical  library  second  to 
none. 

About  40  members  and  guests  were  in  attendance 
at  the  banquet,  the  principal  guests  outside  of  gen- 
tlemen already  named  and  the  membership  of  the 
association  being  H.  H.  Cutler  of  Milwaukee  and 
H.  H.  Waite  and  E.  P.  Warner  of  Chicago.  The 
committee  in  charge  of  the  banquet  consisted  of  W. 
Clyde  Jones,  Francis  B.  Badt  and  W.  J.  Warder,  Jr. 


Street-railway  Consolidation  in  Chicago. 

Rumors  are  still  current  that  there  is  to  be  a  con- 
solidation of  the  important  surface  street-railway 
lines  of  Chicago.  It  was  reported  last  Saturday  that 
the  Chicago  Union  Traction  company  had  under- 
taken negotiations  in  earnest  for  the  acquisition  of 
the  Chicago  City  Railway  company  and  that  large 
stockholders  had  been  asked  regarding  the  sale  of 
their  shares.  Control  of  the  City  Railway  company 
is  held  by  comparatively  few  large  owners,  and  the 
purchase  of  the  controlling  interest  probably  could 
be  made  without  a  general  appeal  to  the  stockholders. 


Death  of  J.  W.  Dickerson. 

John  Wilnier  Dickerson,  formerly  associate  edi- 
tor of  the  Western  Electrician  and  connected  at 
various  times  with  other  technical  journals  and 
newspapers,  died  in  Brooklyn  on  May  30th.  Never 
of  robust  physique,  -with  a  spirit  too  energetic  and 
ambitious  for  its  tenement,  iVIr.  Dickerson  had  been 
in  poor  health  for  several  years.  Seeking  a  more 
favorable  climate  for  a  bronchitic  affection,  he  went 
to  Colorado  late  in  1S96,  and  although  successful 
in  attaining  the  object  of  his  search,  he  suffered  a 
paralytic  stroke  three  years  later,  from  which  he 
never  entirely  recovered  and  which  was  undoubtedly 
the  indirect  cause  of  death,  although  in  his  last 
illness  his  disease  was  diagnosed  as  cerebritis. 

The  son  of  the  late  Rev.  James  S.  Dickerson. 
D.  D.,  a  prominent  minister  and  editor  in  the  Baptist 
denomination,  J.  W.  Dickerson  was  born  in  Phila- 
delphia, January  13,  1861.  In  boyhood  he  lived  in 
Pittsburg  and  Boston,  and  later  in  Chicago,  where 
he  prepared  for,  and  in  due 
time  entered,  the  old  Uni- 
versity of  Chicago.  He 
did  not  finish  the  course 
at  this  institution,  how- 
ever, removing  to  Roches- 
ter, N.  Y.,  where  he  entered 
the  University  of  Roches- 
ter, graduating  with  honors 
in  the  class  of  1S83.  By 
inheritance  and  natural 
aptitude  the  young  man 
was  attracted  toward  liter- 
ary pursuits,  and  he  did 
considerable  writing  for  the 
J.  w.  DICKERSON.  p^^sj     during     his     college 

years,  entering  actively  into  daily-newspaper  work 
in  Rochester  upon  his  graduation.  The  excellence 
of  his  work  attracted  attention,  and  in  1888  Mr. 
Dickerson  accepted  an  invitation  to  become  a  mem- 
ber of  the  editorial  staff  of  the  Western  Electrician. 
This  journal  was  then  but  one  year  old,  and  although 
its  success  had  already  been  established,  Mr.  Dick- 
erson did  much,  by  his  taste  and  skill  as  a  journahst, 
in  assisting  in  its  development  in  the  earlier  years. 
When  he  resigned  from  the  staff,  early  in  1891,  he 
was  the  first  associate  editor.  During  this  period 
Mr.  Dickerson  made  many  friends  among  men  en- 
gaged in  electrical  and  allied  pursuits  by  his  .worth 
of    character   and    bright,    pleasing   manner. 

During  the  five  years  that  elapsed  between  his 
resignation  from  the  Western  Electrician  and  his 
removal  to  Colorado,  Mr.  Dickerson  was  engaged 
on  several  electrical  and  street-railway  journals  in. 
Chica.go  a.nd  New  York.  He  gradually  became  in- 
terested in  business  pursuits,  however,  and  when 
his  health  became  impaired,  withdrew  almost  en- 
tirely from  technical  journalism.  He  retained  an 
interest  in  it,  however,  and  contributed  occasional 
articles  to  the  technical  press,  as  his  health  per- 
mitted, almost  to  the  last.  He  took  tip  his  resi- 
dence in  Denver  in  1896,  but  as  his  bronchial  trouble 
improved  he  spent  considerable  time  in  the  East,  in 
the  futile  hope  that  his  health  might  become  entirely 
re-established.  He  had  been  but  a  few  nionths  in 
New  York  when  taken  with  his  last  illness,  which 
was  of  eight  weeks'  duration.  The  remains  were 
taken   to  Rochester  for  interment. 

At  the  time  of  his  death,  and  for  some  years  before, 
Mr.  Dickerson  was  president  of  the  Calumet  Tea 
and  Coffee  company  of  Chicago.  He  was  also  in- 
terested in  telephone  and  other  business  enterprises. 
He  was  unmarried.  The  surviving  relatives  are  a 
mother  and  two  sisters — Mrs.  Emma  R.  Dickerson 
and  Misses  Julia  and  Grace  Dickerson  of  Newton 
Center,  Mass.,  and  a  brother,  J.  Spencer  Dickerson,  of 
Chicago. 

John  W.  Dickerson  was  a  true  man.  His  ideals 
were  lofty  and  his  conduct  clean.  He  was  upright 
and  honorable  in  all  his  relations  with  his  fellows. 
In  intellect  he  was  exceptionally  bright;  his  thought 
was  nimble  and  keen  and  his  talent  for  repartee 
was  marked.  He  had  a  nervous,  intense  tempera- 
ment, and  was  at  times  self-distrustful.  When  in 
health  he  was  vivacious  and  merry — a  central  figure 
in  any  social  party  of  which  he  might  be  a  member. 
He  was  greatly  devoted  to  his  friends,  indifferent 
to  uninteresting  people,  but  malevolent  toward  none. 
He  was  a  careful,  graceful  writer;  but  his  work 
in  this  direction  gave  less  Indication  of  the  ipcisive 
sprlghtliness  of  his  conversation  than  might  be  sup- 
jiosed.  His  personality  and  address  were  most  pleas- 
ing. He  left  no  enemies,  but  many  warm  friends 
whose  grief  is  real  and  profound. 
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Peoria  Electrolysis  Case. 

Frank  L.  Wean  of  Chicago,  special  master  in 
chancery  in  the  case  of  the  Peoria  Water  Works 
compan}'  against  the  Central  Railway  company  and 
the  Peoria  and  Prospect  Pleights  Railway  company 
of  Peoria,  III,  has  recently  filed  an  opinion  in  the 
United  States  Circuit  Court  for  the  Northern  Dis- 
trict of  Illinois  in  favor  of  the  complainant.  Ihis 
case,  which  is  popularly  known  as  the  Peoria  elec- 
trolysis case,  v^as  started  by  the  filing  of  a  petition 
for  injunction  in  March,  189S,  by  Cornelius  B.  Gold, 
at  that  time  receiver  for  the  waterworks  company. 
On  May  20,  189S,  Judge  Grosscup  of  the  federal 
court  appointed  Mr.  Wean  to  take  evidence  and 
report  the  same  to  the  court,  together  with  his  con- 
clusions thereon.  The  case  was  set  for  hearing  at 
Peoria  on  December  15,  1898,  and  adjournments 
were  had  from  time  to  time,  evidence  being  taken 
in  Peoria,*  Chicago,  Cincinnati,  New  York  city, 
Brooklyn.  Albany,  Philadelphia,  Pittsburg,  Milwau- 
kee and  Terre  Haute. 

In  the  petition  for  injunction  it  was  alleged  that 
the  railway  companies  were  destroying  the  plant 
and  property  of  the  waterworks  company  by  elec- 
trolysis, the  prayer  of  the  petition  being  for  an  in- 
junction operative  after  a  reasonable  limit  of  time 
against  the  further  operation  of  electric  cars,  until 
the  defendants  should  have  made  use  of  such  ap- 
pliances as  will  prevent  the  grounding  of  electric 
currents  and  their  coming  in  contact  with  the  pipes 
and   mains   of   the  waterworks    system. 

The  Peoria  Water  Works  company  owns  the 
water  system  of  Peoria,  including  about  85  miles  of 
mains  and  5,000  service  pipes,  and  is  operating  under 
an  ordmancc  granted  in  1889  and  amended  later  in 
the  same  year  and  in  1S90.  The  Central  Railway 
company  and  the  Peoria  and  Prospect  Heights  Rail- 
way company  operated  all  the  street-railway  lines 
existing  in  Peoria  at  the  time  of  the  filing  of  the 
petition,  consisting  of  about  43  single-track  miles 
of  electric  street  railway,  and  the  cars  of  all  the 
lines  were  operated  from  the  power  station  of  the 
Central  Railway  company.  None  of  the  ordinances 
granted  the  railway  companies  prescribe  the  par- 
ticular system  of  operating  by  electricity  to  be  used. 
The  opinion  states  that  there  are  at  present  17.84 
miles  of  streets  in  Peoria  in  which  the  complainant's 
water  mains  are  laid  and  on  which  the  defendants' 
street-railway  lines  are  located  and  operated.  Of 
this  mileage  15^/2  miles  of  water  mains  were  in  ex- 
istence before  any  license  was  granted  by  the  city 
10  lay  street-railway  tracks  or  to  operate  any  kind 
of  a  street  railway.  After  stating  that  the  defendants' 
lines  w'ere  operated  by  the  overhead  single-trolley 
system  and  describing  that  system  briefly,  the  report 
continues  as  follows: 

"The  railway  tracks  of  defendants'  railways  are  nec- 
essarily electrically  insulated  from,  and  in  electrical 
contact  with,  the  earth,  although  in  the  business 
jjortion  of  the  city  of  Peoria  the  streets  upon  which 
such  tracks  arc  laid  are,  for  the  most  part,  paved 
v.ith  a  brick  pavement  laid  upon  a  concrete  founda- 
tion. A  part  of  the  returning  electric  current,  after 
going  through  the  car  motors  to  the  tracks,  finds 
its  way  from  the  rails,  through  the  ground,  to  the 
water  pipes  of  the  complainant,  and  makes  use  of 
ihe  same  as  a  part  of  its  circuit  back  to  the  generator 
in  the  power  station.  Wherever  this  current  (in 
compliance  with  the  law  of  least  resistance)  escapes 
from  these  pipes  into  the  moist  earth,  it  sets  up 
a  chemical  action,  which  causes  a  decomposition  of 
the  metal  pipes  that  is  similar  to  the  action  which 
takes  place  in  an  electroplating  bath.  This  is  called 
electrolysis. 

''The  soil  in  and  around  Peoria,  in  which  the 
water  pipes  and  mains  of  complainant's  system  are 
laid,  is  of  a  moist,  sandy  character,  and  often  fur- 
nishes a  path  of  comparatively  low  resistance  to 
the  electric  current.  Samples  of  soil  which  were 
taken  from  the  immediate  vicinity  of  complainant's 
sen-ice  pipes  show  traces  of  lead  which  had  been 
deposited  there  by  the  action  of  the  electric  cur- 
rent, and  the  metal  from  these  water  pipes  is  fre- 
quently found  deposited  in  the  form  of  some  of  its 
compounds  along  the  path  of  the  current  from  the 
pipe   to   the   rails    of   the   defendant  companies. 

"Samples  were  analyzed  from  pits  in  complainant's 
water  pipes  and  from  the  soil  in  the  vicinity  of  such 
pipes.  The  materials  which  came  from  the  pits  in 
the  cast-iron  water  pipes  were  found  to  be  the  prod- 
ucts of  decomposition  of  the  metal  in  the  pipes,  re- 
sulting from  the  defendants'  electric  current  passing 
through  the  salts  in  the  surrounding  soil.  This  ac- 
tion, produced  as  aforesaid,  has  destroyed  many  lead 
service  pipes  of  the  complainant,  and  has  resulted, 
so  far,  in  pitting  and  weakening  many  of  the  pipes 
and   mains   of  its   water-distributing   system. 

"In  the  months  of  May  and  June,  1894,  an  ex- 
tended examination  of  the  water-piping  system,  then 
in  possession  of  the  aforesaid  receiver,  was  made 
by  electrical  experts,  and  more  than  1,000  electrical 
measurements  taken,  which  showed  that,  at  that 
time,  there  was  in  every  instance  a  difference  of 
potential,  indicating  flow  of  electric  current  between 
rails  and  pipes.  This  difference  of  potential  or  elec- 
trical pressure  was  found  to  vary  in  different  cases 
from  a  fraction  of  a  volt  up  to  45  volts.  The  meas- 
urements showed  that  in  some  places  the  flow  of 
current  was  from  the  rails  into  the  pipes,  and  in 
others,  from  the  pipes  into  the  rails.  Actual  tests, 
made  at  that  time,  showed  a  loss  of  metal  in  single 
service  pipes  of  over  a  pound  of  metal  per  month, 
the  observations  indicating  that  many  other  pipes 
were    deteriorating  at   the   same   rate.     Excavations 


were  made  in  a  number  of  places  for  the  purpose 
of  inspecting  the  pipes  to  ascertain  their  actual 
condition.  Many  of  these  pipes  were  found  to  be 
wasting  away,  and  there  was  evidence  that  rapid 
electrolytic  action  was  taking  place. 

"On  April  6,  1S94,  the  receiver  of  the  Peoria  Water 
company,  who  was  in  possession  and  operating  the 
waterworks  plant,  caused  notification  to  be  made 
to  the  Central  Railway  company :  'That  the  Peoria 
Water  Works  company  for  a  long  time  past  has  been 
and  is  now  daily  suffering  and  sustaining  great 
injury  and  damage  to  its  lead  and  iron  pipes  and 
other  underground  property  in  the  streets  and  al- 
leys of  Peoria;  that  it  is  put  to  great  labor,  expense 
and  trouble  in  making  and  keeping  up  repairs  on  its 
said  pipes  by  reason  of  the  improper  and  unlawful 
use  by  you  of  the  ground  as  a  return  conductor  for 
electrical  currents,  and  by  the  illegal,  careless  and 
improper  use  of  electrical  currents  generally  by  you.' 
Similar  notices  were  given  to  the  mayor  and  Com- 
mon Council  of  the  city  of  Peoria  on  or  about  No- 
vember 24,  1S93,  December  8,  1893,  December  19, 
1893.  January  2,  1894,  and  on  February  7,  189S. 
which  said  notices  called  upon  the  city  for  protec- 
tion, under  the  waterworks  ordinance,  against  dam- 
ages which  the  notices  alleged  were  then  being 
suffered. 

"Another  examination  of  the  water-piping  system 
now  owned  and  operated  by  the  complainant,  but 
then  in  the  possession  and  custody  of  the  said  re- 
ceiver was  made  in  the  early  part  of  1898,  by  the 
same  experts  who  made  the  examination  in  1894. 
An  electrical  survey  was  made  with  a  view  to  a 
comparison  between  the  conditions  existing  in  1S94 
and  1898.  The  experts  found  and  reported  that 
the  destruction  was  taking  place  more  rapidly  in 
1898  than  in  1894,  and  that  it  was  being  caused  by 
electric  current  generated  by  the  defendants  herein. 

"During  the  progress  of  the  taking  of  defendants' 
testimony  in  this  case,  it  appeared,  from  the  evi- 
dence, that  some  of  complainant's  iron  gate  boxes 
were  located  near  the  rails  of  defendants'  tracx,  and 
it  was  contended  by  defendants'  counsel  and  experts 
that  enough  current  was  diverted  by  reason  of  the 
proximity  of  these  gate  boxes  to  account  for  all 
the  electrolysis  claimed  by  the  complainant.  It  was 
contended  by  complainant  and  its  experts  that  in 
no  case  did  any  actual  contact  exist  between  the 
gate  box  and  the  rail  except  in  instances  while  a  car 
was  passing  over  the  box.  Nevertheless,  ;^S  of 
these  gate  boxes  v/ere  taken  out  and  replaced  by 
vitrified  tile  pipe,  a  non-conductor  of  electricity.  In 
other  cases,  the  gate  boxes  were  entirely  removed 
and  not  replaced,  because  not  needed.  This  change . 
left  no  gate  boxes  within  one  foot  from  the  rails. 
Examination  and  tests  made  by  both  parties  after 
this  change  in  the  gate  boxes  showed  large  quan- 
tities of  electric  current  from  defendants'  system 
still   traveling  upon   complainant's  pipes. 

'Tn  June,  1S99,  and  after  considerable  improve- 
ment had  been  made  by  the  railway  companies  in 
the  way  of  heavier  rails  and  better  bonding  and 
an  improved  return-feeder  system,  another  electrical 
survey  was  made  of  the  existing  conditions  between 
the  rails  of  the  railway  companies  and  the  water 
mains  of  the  complainant.  This  survey  showed  that 
a  large  volume  of  current  was  still  flowing  between 
the  rails  of  the  defendants  and  the  pipes  of  the 
complainant,  the  voltmeter  showing  10  different  read- 
ings of  10  volts  and  over,  the  highest  found  being 
35   volts,   rails  positive   to  pipes. 

"A  difference  in  potential  of  the  fraction  of  a  volt 
will  cause  electrolysis,  and  from  the  conditions  here- 
inabove found  and  stated,  the  ultimate  destruction 
of  complainant's  pipes  by  the  currents  of  electricity 
allowed  to  escape  from  defendants'  system  is  a  ques- 
tion only  of  time  and  pressure. 

"The  evidence  discloses  no  known  method  by 
which  the  complainant,  by  its  own  action,  can  protect 
its  water-distributing  system  of  pipes  and  m^ins 
from  the  electric  currents  of  the  defendants'  single- 
trolley  railways. 

"The  evidence  discloses  no  complete  remedy  for 
the  injury  to  these  water  pipes,  except  the  entire 
removal  of  electric  current  from  flie  water  mains ; 
such  removal  is  impossible,  so  long  as  the  return 
currents  of  the  electric  railways  are  grounded  or 
in  electrical  contact  with  th«  earth.  The  other  meth 
ods  which  have  been  suggested  by  the  defendants  in 
this  case  do  not,  in  practice,  and  cannot,  prevent 
the  escape  of  a  portion  of  the  current  into  the 
ground  and  water  pipes. 

''The  defendants  can  prevent  the  injury  by  con- 
trolling the  current  generated  as  aforesaid,  by  mean.i 
of  the  use  of  a  complete  metallic  circuit,  insulated 
from  the  rails  and  ground,  providing  a  channel  for 
the  return  of  the  current  to  the  generator  as  perfect 
as  the  channel  that  is  provided  to  supply  the  power 
along  the  street  for  use.  In  the  District  of  Colum- 
bia, outside  of  the  city  of  Washington,  the  double 
trolley  has  been  and  is  being  installed  by  a  number 
of  roads,  under  acts  of  Congress,  providing  in  sub- 
stance that  where  the  overhead  trolley  is  used  it 
must  be  the  double  trolley,  and  also,  that  no  portion 
of  the  electrical  circuit  shall,  under  any  circum- 
stances, be  allowed  to  pass  through  the  earth,  and 
that  neither  pole  of  any  dynamo  furnishing  power 
to  the  line  shall  be  grounded.  This  action  by  Con- 
gress was  caused  by  the  interference  of  the  electric 
current  of  the  single-trolley  railways,  with  under- 
ground metallic  structure  in  Washington  and  the 
surrounding  territory.  The  overhead  double-trolley 
system  has  been  used  in  Cincinnati,  Ohio,  for  10 
years,  and  has  been  shown  by  experience  during 
that  time    to  b,e  practical,  economical   and  satisfac- 


tory, and  the  evidence  shows  that  by  its  use  in 
this  case  the  return  current  might  be  carried  back 
to  the  dynamos  without  coming  in  contact  with  the 
earth  at  all,  and  the  difficulty  from  electrolysis  thus 
completely  be  overcome.  The  original  cost  for  in- 
stallation of  the  double-trolley  system  is  consider- 
ably more  than  for  the  single-trolley  system.  While 
the  evidence  in  the  record  as  to  the  exact  cost  of 
changing  the  defendants'  system  from  the  single 
to  the  double  trolley  is  conflicting  and  unsatisfac- 
tory, it  is  sufficient  to  determine  the  fact  that  such 
cost  would  not  be  so  unreasonable  and  excessive  as 
to  make  it  impossible  for  the  defendants  to  adopt 
the  double-trolley  system. 

"The  defendants'  negative-return  system  is  as 
good  or  better  than  the  average  used  by  overhead 
single-trolley,  electric  street  railways  in  cities  of  the 
size  of  Peoria,  and  the  defendants  have  done  all 
that  can  be  done,  under  the  present  state  of  the  art, 
so  long  as  the  single  trolley  is  used,  to  care  for  the 
safe  return  of  their  electric  currents;  notwithstand- 
ing this,  it  clearly  appears  from  the  evidence  that 
a  portion  of  the  returning  current  continues  to  es~  ■ 
cape  to  complainant's  piping  system,  and  neces- 
sarily causes  injury,  and  ultimately  destruction 
thereto. 

"At  least  25  miles  of  complainant's  water  mains 
are  laid  under  streets  paved  with  permanent  and 
expensive  pavement,  and  practically  no  access  can 
be  had  to  these  mains  except  when  made  necessary 
by  actual  breaks  in  the  pipes.  The  fact  of  injury 
to  these  mains  in  this  territory  from  the  electric 
current  of  defendants  is  capable  of  demonstration, 
and  has  been  demonstrated  in  this  case,  though  it  is 
impossible  to  determine  the  exact  extent  of  the  in- 
jury to  the  whole  system  at  any  given  time. 

"The  ultimate  facts  disclosed  by  the  evidence  may 
be  briefly  summarized  as  follows : 
"i.  The  injury  complained  of  exists. 
"2.  The  injury  is  permanent  and  continuing. 
"3.  The  injury  has  been  and  is  being  caused  by  the 
defendants. 

"4.  The  complainant  can  do  nothing  to  prevent  the 
inj  ury. 

"5.  The  defendants  can  prevent  it  by  use  of  the 
overhead  double-trolley  system,  or  by  any  system 
which  provides  a  completely  insulated  metallic  cirr 
cuit   for   the    electric   current. 

"6.  The  overhead  double-trolley  system,  though 
more  expensive  to  install,  has  been  demonstrated,  by 
use  and  experience,  to  be  as  safe,  economical  and 
satisfactory  in  its  operation  as  the  single-trolley  sys- 
tem." 

After  reciting  his  conclusions  as  to  why  the  court 
has  jurisdiction  in  the  case  and  why  the  municipality 
has  the  right  to  grant  the  use  of  streets  to  a  water 
company,    the   opinion    concludes    as    follows : 

"In  view  of  the  law  in  Illinois,  relating  to  the  use 
of  streets,  which  has  become  a  'rule  of  property,' 
and  therefore  will  be  followed  by  the  federal  courts, 
it  cannot  be  held  that  the  use  of  the  streets  for 
water  pipes  is  in  any  sense  subservient  to  the  use 
for  electric  street-railway  purposes,  assuming  that 
both  uses  have  been  granted  by  the  municipality  in 
the  proper  exercise  of  its  authority. 

"Both  parties  to  this  suit  acquired  their  rights 
in  the  streets  by  a  grant  under  statutory  authority 
from  the  city  of  Peoria,  by  ordinance  passed  by  the 
Common  Council.  Each  occupies  the  streets  by  legal 
authority.  Each  is  performing  a  duty  to  the  public 
and  each  is  compelled,  under  the  ordinance  of  the 
city  and  the  law,  to  serve  the  public.  Each  ha.s 
money  and  property  invested  in  its  sj'stem  and  plant, 
a  considerable  portion  of  which,  in  each  case,  occu- 
pies the  streets  by  such  legal  authority.  Both  are 
entitled  to  the  equal  protection  of  the  laws  against 
the  invasion  of  their  rights  and  property  by  others. 
"The  injury  which  is  being  done  to  complainants 
water  pipes  by  the  defendants'  currents  of  elec- 
tricity is  not  a  mere  incidental  injury  or  incon- 
venience, but  is  a  permanent,  continuing  injury  to 
a  legal  right,  which  will,  in  effect,  if  the  injury  is 
permitted  to  go  on,  ultimately  result  in  the  absolute 
destruction  of  complainant's  plant  and  property. 
This  would  amount  to  nothing  less  than  the  taking 
away  from  complainant  of  the  use  of  its  prop- 
erty by  the  defendant  street-railway  companies, 
which,  if  it  be  done  under  their  license  from 
the  city,  authorizing  them  to  'propel  their  cars  by 
electric  motive  power,'  would  be  a  taking  of  private 
property  for  public  use.  The  constitution  of  Illinois 
provides  that  'private  property  shall  not  be  taken 
ca*  damaged  for  public  use  without  just  compensa- 
tion.' 

"The  license  from  the  city  of  Peoria  to  the  de- 
fendants, while  it  grants  the  right  to  them  to  lay 
their  tracks  and  'propel  their  cars  by  electric  motive 
power,'  does  not  assume  to  give  the  'right'  so  to 
construct  or  operate  their  systems  as  to  damage 
the  property  of  others  who  have  equal  rights  to 
the  use  and  enjoyment  of  their  own  property. 
A  fortiori,  this  is  true  because  of  the  fact  that  it" 
is  possible  for  the  defendants  so  to  construct  and 
operate  their  railways  by  electric  motive  power  as 
not  to  interfere  with  or  injure  the  water  pipes  of 
the  complainant.  But  even  if  such  license  did  as- 
sume to  grant  the  'right*  to  operate  in  the  manner 
in  which  the  defendants  are  operating,  regardless 
of  injury  to  others,  the  law  would  not  tolerate  such 
use.  because  of  the  provisions  of  the  constitution 
above  quoted. 

"The  injury  complained  of  in  this  case  is  the  di- 
rect and  immediate  result  of  defendants'  acts — as 
much  so  as  if  the  defendants  were  deliberately  to 
uncover  and  destroy  by  any  other  means    the  water 
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pipes  of  complainant.  The  defendants,  by  taking 
llie  necessary,  reasonable  precautions  in  operating 
their  railways,  would  be  able  to  avoid  the  injury, 
and,  this  being  true,  their  failure  to  take  such  pre- 
cautions must  be  considered  as  negligence.  It  is 
as  much  the  duty  of  the  defendants,  then,  to  refrain 
from  injuring  the  property  of  the  complainant  by 
the  one  method  as  it  is  by  the  other.  The  com- 
plainant is  as  much  entitled  to  protection  against 
the  injurj'  from  defendants'  electric  currents,  neg- 
ligently allowed  to  stray  upon  its  property,  as  it 
would  be  to  protection  from  the  wanton  destruc- 
tion of  its  property  by  any  other  direct  means  which 
might  be  employed  by  the  defendants.  The  ma_xim, 
'Sic  utere  tuo  ut  alienum  non  laedas,'  applies  even 
under  the  strictest  limitations  of  the  rule  which 
have  ever  been  applied  by  the  courts  in  any  case. 

"Although  the  defendants  are  operating  their  rail- 
ways under  ordinances  from  the  city,  granting  them 
a  license  to  propel  cars  by  electric  motive  power, 
and,  in  so  doing,  are  interfering  with  the  properly 
and  water  pipes  of  complainant,  such  interference 
and  injuiy  is  not  damnum  absque  injuria,  because: 

"I.  It  is  possible  for  the  defendants  so  to  operate 
their  railways  by  electric  motive  power  as  not  to 
injure  the  complainant's  property. 

"2.  It  is  impossible,  by  any  known  method,  for  the 
complainant  to  protect  its  property  from  such  in- 
jury. 

"3.  Where  there  are  two  methods  of  accomplishing 
a  legal  result,  and  one  method  will  work  an  injury 
to  another  and  the  other  method  will  not,  it  is  the 
duty  of  the  person  doing  the  thing  to  use  that 
method  which  will  not  result  in  injury  to  such  other 
person. 

"4.  The  failure  on  the  part  of  the  defendants  to 
observe  such  duty  constitutes  negligence,  and  when 
it  results  in  damage  to  another,  such  damage  is 
actionable. 

"The  injury  found  to  be  going  on  in  this  case  is 
the  direct  consequence  of  the  unnecessary  and  wrong- 
ful acts  of  the  defendants  in  accomplishing  a  legal 
result,  that  is,  the  propulsion  of  cars,  and,  unless 
the  defendants  are  protected  by  their  license  from 
the  city,  they  are  liable  to  the  complainant  for  such 
injury.  These  acts,  unnecessary  and  wrongful  in 
themselves,  are  not  rendered  lawful  by  the  ordinance 
granting  the  use  of  the  streets  for  the  purpose  of 
propelling  cars  by  electric  motive  power,  and,  in- 
asmuch as  they  work  'hurt,  inconvenience  and  dam- 
age' to  the  complainant,  they  constitute  a  nuisance 
which  is  actionable  at  the  suit  of  the  injured  party. 

"The  injury  coinplaincd  of  being  actionable,  there 
can  be  no  doubt  of  the  power  of  the  court  to  grant 
some  remedy.  The  damage  already  done  is  charge- 
able to  the  defendants,  and  so  far  as  such  damage 
is  capable  of  being  definitely  ascertained,  the  de- 
fendants should  be  held  liable  in  a  suit  at  law.  But 
a  suit  and  recovery  at  law  would  not  stop  the  in- 
jury, which  is,  and  must  necessarily  be.  continuous 
under  existing  conditions.  The  very  life  of  com- 
plainant's plant  and  franchise  is  threatened.  The 
only  adequate  remedy  is,  therefore,  by  injunction, 
as  prayed  in  the  petition. 

"The  special  master's  conclusion  is  that  the  bill 
and  evidence  make  a  case  of  equitable  jurisdiction 
and  that  an  injunction  should  issue  as  prayed,  sub- 
ject to  such  reasonable  conditions  as  to  the  court 
may    seem    right." 

Mr.  AVean's  opinion  and  recommendations  will 
now  be  taken  up  by  some  judge  of  the  United 
States  Circuit  Court,  and  while  the  case  is  a  local 
one  in  Peoria,  if  the  decision  be  sustained,  it  will 
doubtless  have  a  national  bearing  on  electric-railway 
companies. 

The  decision  of  Special  Master  in  Chancery  Wean 
of  Chicago  in  the  Peoria  electrolysis  case,  holding 
that  the  current  from  the  single-trolley  wire  escap- 
ing into  the  ground  and  doing  damage  to  water  pipes 
creates  a  good  cause  of  action,  is  attracting  much 
attention  in  Indianapolis,  from  the  fact  that  the 
same  question  has  been  raised  in  a  suit  by  the  Nat- 
ural Gas  company  against  the  Indianapolis  Street 
Railway  company.  An  injunction  is  asked  and  $50,- 
000  damages.  The  court  has  held  the  complaint 
good,  and  the  case  will  come  up  for  trial  on  its 
merits    the    first    week    in    September. 


American  Battery  Company's   Accumu- 
lator. 

I'fie  special  lelcphcile  type  r'f  storage  battery 
manufactured  by  the  American  Battery  company  of 
172  and  174  South  Clinton  street,  Chicago,  is  put 
up  in  lead-lined  tanks,  provision  being  made  so  that 
a  battery  of  any  capacity  can  be  supplied,  fhe  plates 
are  supported  on  special  glass  separators.  In  the 
accompanying  illustration  is  shown  a  cell  of  the 
-American  company's  tjpe  C  elements  in  a  lead- 
lined  tank.  The  manufacturer  states  that  it  has 
equipped  21S  common-battery  telephone  exchanges 
with  its  storage  cells.  The  company  will  have  a 
battery  in  operation  at  the  Pan-American  Exposition, 
it  being  a  part  of  the  power  equipment  of  the  Amei-- 
ican   Electric   Telephone  company's  exhibit. 


The  erection  of  an  electric  power  plant  for  the 
use  of  sugar  and  rice  industries  is  included  in  the 
plans  of  a  proposed  railway  company  at  Thibodaux. 
La.  L.  H.  Lancaster,  engineer  of  the  proposed  road, 
says  that  it  is  expected  that  70  miles  of  road  in  all 
will  he  built. 


Central  Company's  New   Telephone  In- 
struments. 

Some  new  designs  in  telephone  apparatus  have 
recently  been  prepared  for  the  market  by  the  Cen- 
tral Telephone  and  Electric  companj'  of  St.  Louis, 
Mo.  Two  of  these  designs  are  illustrated  in  the 
accompanying  pictures.  In  Fig.  i  is  shown  the  Cen- 
tral company's  new  No.  i  desk  telephone.  This 
instrument  is  made  in  the  well-known  Bell  style, 
with  such  improvements  as  experience  has  taught 
were  beneficial.  The  base  and  stand  are  heavy  cast- 
ings, nickel-plated  over  brass,  making  a  very  sub- 
siantial  instrument.  Platinum  contacts  are  used  on 
the  gravity  hook.  The  transmitter  is  ;^f  the  im 
proved  Twenlieth  Century  type, 
with  induction  coil  in  the  base. 
The  receiver  and  connected  cords 
are  silk-wrapped.  Either  an  ad- 
justable hard-rubber  case  receiver 
or  a  solid  receiver  is  furnished, 
as  desired.  The  terminal  block  of 
the  instrument  is  provided  with 
binding  posts  and  connections 
marked  plainly. 


suit  in  which  $50,000,000  damages  is  asked  against 
I  he  defendant  for  alleged  infringement  on  a  tele- 
phone patent  of  Henry  C.  Strong,  owned  by  the 
complainant  company.  Mr.  Strong  claims  that  he 
received  on  February  24,  1885,  letters  patent  for 
a  telephone  device  which  covers  the  basic  principles 
on  which  the  American  Bell  Telephone  company 
operates.  

Sterling  Renewable  Fuses. 

The  Sterling  Electric  company  of  Lafayette,  Ind., 
one  of  the  largest  manufacturers  of  telephone  ap- 
paratus in  the  country,  has  added  to  its  already 
complete  line   of   equipment    ^nmcihing  new,    in   the 
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Figs.  2  and  3  show  two  views  of  the  company's 
"Our  Leader"  telephone.  The  instrument  is  of  an 
exclusive  design  of  the  company's,  made  with  the 
vie\v  of  combining  efficiency,  utilit}',  accessibility  and 
handsome  appearance.  AH  parts  of  the  instrument 
are  of  a  high-grade  construction.  The  receiver  and 
generator  handle  are  on  a  level  with  the  arm,  while 
the  transmitter  is,  of  course,  on  a  level  with  the 
mouth.  Transmitter  connections  are  made  to  four 
binding  posts,  so  that  this  part  can  be  removed 
in  a  short  space  of  time.  The  rest  of  the  working 
parts  are  in  the  box  beneath  the  writing  desk 
and    are  easily   accessible   by   removing   two   screws 


shape  of  a  renewable  fuse.  In  the  manufacture  of 
its  different  protective  devices  the  company  dis- 
covered that  the  fuses  offered  upon  the  market 
were  not,  substantial,  and  easily  broken  before  op- 
erating. Consequently,  the  company  has  perfected 
a  fuse  which  is  said  to  be  practically  indestructible. 
The  whole  of  it  is  always  ready  for  use,  regardless 
of  the  handling,  and  it  can  be  re-fused,  as  its  op- 
eration does  not  destroy  anything  but  the  fuse  wire 
itself.  The  fuses  are  made  in  standard  sizes  of 
1V2  to  four  inches,  either  of  the  Western  Union  or 
Postal  type,  the  fuse  wire  having  a  capacity  of  from 
one-eighth    of   an    ampere  to   two    amperes. 

The  body  of  this  new  article  is  made  of  black 
fiber,  so  creased  that  it  can  be  folded  in  a  book 
form.  This  body  is  tipped  with  copper.  The  fuse 
wire  is  soldered  betw^een  the  copper  tips  upon  the 
inner  side  of  the  fiber  folder.  After  being  fused  it 
is  folded  together  and  clamped  with  a  portion  of 
the  copper  tip.  In  this  way  the  fuse  wire  is  always 
enclosed  in  a  slack  form.  It  admits  of  cleaning, 
bending,  twisting,  or  rough  handling,  without  des- 
troying   the    fuse. 

In  the  operation  of  the  fuse  the  electric  current 
only  destroys  the  fuse  wire.  The  folder  can  be  re- 
opened and  a  ne\v  fuse  soldered  to  place  between  the 
terminals.  The  users  of  fuses  of  any  description 
can  see  the  practicability  of  this  device  and  the 
large    saving,   from  the   facts  that    too  per  cent,   of 


AMERICAN    BATTERY   COMPANY  S   ACCUMULATOR. 

piid  raising  the  lid,  as  shown  in  Fig.  3.  The  ap- 
I-earance  of  the  instrument  is  said  to  be  all  that 
could  be  desired.  The  telephone  is  furnished  in 
either  golden  oak  or  walnut,  and  two  Columbia  dry 
batteries  are  supplied  with  each  instrument.  These 
instruments  are  furnished  with  series  or  bridging 
generators.         ^^^ 


Suit    Involving  Strong    Patent    Delayed. 

The  Atlantic  and  Western  Telephone  company  will 
have  to  file  amended  papers  in  its  $50,000,000  suit 
against  the  American  Bell  Telephone  company, 
which  it  has  started  in  the  United  States  Circuit 
Court  at  Chicago.  The  defendant  filed  a  demurrer 
to  the  bill  of  complaint.  Judge  Kohlsaat  has  passed 
upon  the  demurrer,  holding  that  the  point  of  the 
jurisdiction  of  the  federal  court  is  not  sufficiently 
set  forth  in  the  bill.  He  accordingly  gave  leave  to 
the  complainant  to  file  an  amended  bill.     This  is  a 


Postal  Type  Opened  for  Repairs. 
STERLING   RENEWABLE   FUSES. 

the  fuse  is  good  to  start  with,  regardless  of  the 
handling,  and  that  it  is  readily  re-fused  at  prac- 
tically no  expense.  In  the  accompanying  illustra- 
tions are  shown  the  Postal  and  Western  Union 
types  of  the  standard  two-inch  fuse  opened  for  re- 
pairs and  also  the  same  fused,  ready  for  service. 
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Boston  Combination  Chandelier  and  Ceil- 
ing Fan. 

The  accompanying  illustrations  show  exterior  and 
sectional  views  of  an  interesting  and  novel  com- 
bination ceiling  fan  and  chandelier  made  by  the 
Boston  Electric  Heating  and  Power  company,  Bos- 
ton, jMass.  Fig.  I  is  an  external  view  of  the  com- 
bination, while  in  Fig.  2,  to  the  lettering  of  which 
references  are  made  below,  are  shown  the  interior 
and  working  parts.  (A)  is  the  yoke  of  the  fan,  (B) 
the  resistance,  (C)  the  snap  switch,  and  (D)  one 
of  the  live  rings  by  means  of  which  the  electrical 
connections  are   made.     (G)    is   the  bracket  arm  of 
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sibility  of  any  flowing  into  the  well  in  which  the 
shaft  runs.  As  the  upper  and  lower  bearings  are 
practically  alike,  it  will  be  seen  that,  no  matter  how 
careless  be  the  oiling,  there  is  practically  no  dan- 
ger of  getting  oil  into  the  motor  or  throwing  it 
from   the    fan. 

The  lower  bearing  is  provided  with  the  hardened- 
steel  washer  (J) ,  upon  which  the  flange  of  the  step 
rests,  thereby  supporting  the  entire  load  of  the  shaft 
and  fan.  The  fan  consists  of  upper  and  lower  spim- 
brass  disks,  the  upper  disk  having  an  opening  in 
the  center  for  the  inlet  of  the  air  supply.  These 
floats  are  arranged  vertically  about  the  center  of 
rotation.  The  lower  disk  is  attached  to  the  hub, 
which  in  turn  is  attached  to  the  hollow  motor  shaft. 
This  arrangement  of  disks  and  floats  forms  a  noise- 
less centrifugal  fan  of  such  shape  that  when  it  is 
revolved  the  air  is  delivered  outward  and  downward 
in  the  form  of  a  cone.  An  18-inch  fan,  it  is  said, 
W'ill  cover,  with  a  sufficient  breeze,  an  area  18  feet 
in  diameter,  other  sizes  in  proportion. 


FIG.    I.       BOSTON   COMBINATION  CHANDELIER   AND   CEILING 
FAN. — EXTERIOR    VIEW. 

the  chandelier  and  (H)  is  the  oil  tube,  shown  open 
for  insertion  of  oil.  The  fan  (K)  is  attached  to 
the  lower  end  of  the  hollow  shaft  and  the  thumb- 
nut  (L)  is  attached  to  the  switch  spindle  which  pro- 
jects downward  through  the  hollow  shaft. 

The  yoke  (A)  is  fastened  to  an  ordinary  pipe 
hanger  at  its  upper  end  and  at:  its  lower  end  are 
attached  the  motor  and  working  parts.  Connected 
with  this  yoke,  but  insulated  from  it,  are  two  metal 
rin.gs  with  suitable  binding  posts,  to  which  the  line 
wires  are  attached,  these  wires  being  carried  to  the 
switch,  motor  and  electric  lights  in  the  arms.  By 
this  arrangement  the  wiring,  which  in  a  four-arm 
chandelier  would  otherwise  be  complicated,  is  of  a 
simple  construction.  Within  the  yoke  is  hung  the 
switch,  which,  with  the  resistance,  gives  the  two 
speeds  that  are  found  in  practice  to  be  ample  in 
this  style   of  fan.     Full  speed  is  about  650  revolu  - 


Western    Electrical    Supply    Company's 
New  Building. 

At  the  corner  of  Seventh  and  Clark  avenues,  St. 
Louis,  Mo.,  stands  a  very  substantial  five-story-and- 
basement  brick  building,  occupied  by  the  Western 
Electrical  Supply  company.  The  accompanying  il- 
lustration of  the  building  gives  one  a  fair  idea  of 
its  general  appearance.  The  building  was  erected 
for  this  company  in  the  last  year,  and  contains  every 
modern  appliance  necessary  for  the  rapid  and  in- 
telligent handling  of  electrical  business,  and  is  said 
to  be  the  most  complete  occupied  by  any  electrical 
jobber  in  the  country. 

The  building  was  erected  under  plans  and  speci- 
fications approved  by  the  company.  The  walls  are 
extremely  heavy,  the  floors  and  columns  being  cal- 
culated to  carry  heavy  loads ;  the  upper  floors  are 
fitted  up  with  shelving,  bins  and  cases,  while  the 
first  floor  is  divided  into  general  ollices  and  the 
shipping  department. 

The  company's  offices  are  handsomely  finished  in 
natural  oak,  and  present  an  attractive  appearance. 
The  shipping  room,  in  the  rear,  is  especially  large 
and  convenient,  and  goods  can  be  shipped  from  it 
on  three  different  sides.  An  electric  elevator,  capa- 
ble of  carrying  heavy  loads,  is  installed,  and  the 
building  also  has  its  own  steam  plant.  The  base- 
ment, IS  feet  in  height,  is  finished  with  a  granitoid 
floor,  and  has  windows  on  three  sides,  furnishing 
abundant  natural  light.  The  entire  building  is 
eciuipped    with    a    25-station    system    of    the    AUen- 
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company  embraces  practically  everything  used  by 
the  electrical  trade,  from  a  toy  motor  to  a  dynamo, 
nicluding  iron  and  copper  wires  and  cables  of  all' 
kinds,  poles,  cross-arms,  arc  and  incandescent  lamps, 
transformers,  motors  and  generators  of  various  sizes, 
telephones,  switchboards,  line  supplies  and  construc- 
tion material. 

The  company  is  exclusive  territorial  agent  for 
some  of  the  most  prominent  and  largest  manufac- 
turers of  electrical  goods  in  the  country,  among 
whom  miglit  be  mentioned:  The  Eddv  Electric 
Manufacturing  company,  Warren  Manufacturing 
company,  John  A.  Roebling's  Sons  company,  Indiana 
Rubber  and  Insulated  Wire  company,  Adams-Bag- 
nall  Electric  company,  Ohio  Brass  company,  and 
Emerson  Electric  Manufacturing  company.  Certain 
well-known  brands,  such  as  the  Monarch  incandes- 
cent lamp,  Hercules  friction  tape,  Wesco  dry  bat- 
teries, etc.,  are  also  controlled  by  the  company. 

The  officers  of  the  corporation  are  men  of  wide 
experience  in  the  electrical  field,  and  of  undoubted 
ability.  The  company's  business  standing  and  credit 
are  of  the  highest,  and  the  success  it  has  met  with 
has  not  only  been  well  earned,  but  well  deserved. 
The  business  of  the  company  this  year  opened  up 
in  a  most  satisfactory  manner,  and  at  the  present 
time  it  is  said  that  all  of  the  different  departments 
are  crowded  with  orders. 

The  company  has  a  complete  set  of  catalogues 
and  descriptive  matter,  its  general  catalogue  being 
a  volume  composed  of  1,100  pages,  said  to  be  the 
largest  and  most  complete  catalogue  ever  issued  by 
any  electrical   supply  house. 


Expansion  of  the  Stromberg- Carlson 
Company. 

Users  of  high-class  telephone  apparatus  will  be 
interested  to  know  that  the  Stromberg-Carlson  Tele- 
phone Manufacturing  company  of  Chicago  has  just 
purchased  the  seven-story  Dunn  building  on  the 
corner  of  Jackson  boulevard  and  Clinton  street. 
According  to  President  Stromberg,  it  is  the  plan 
of  the  company  to  occupy  this  entire  building,  as 
well  as  another  one  at  the  back.  For  several  years, 
as  is  well  known,  the  Stromberg-Carlson  'Telephone 
Manufacturing  company  has  been  steadily  extend- 
ing its  manufacturing  plant,  until  it  occupied  six 
floors  of  the  Dunn  building.  The  steady  and  great 
expansion,  however,  of  the  company's  business  dur- 
ing the  last  year  or  two  has  made  it  necessary  to 
have  a  much  larger  building.  In  addition  to  the 
large  Dunn  building,  the  company  had  already  bought 
from  Mr.  Yerkes  the  building  in  the  rear  of  the 
Dunn  building.  This  will  be  united  to  the  IDunn 
building,  and  in  addition,  two  stories  will  be  added 
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WESTERN    ELECTRICAL   SUPPLY   COMPANY'S    NEW   BUILDING. 


tions  per  minute  and  slow  speed  about  430  revolu- 
tions. 

Attached  to  the  hollow  shaft  is  the  hardened  tool- 
steel  step  (E),  having  a  downwardly  projecting 
flange  which  enters  the  composition  cup  (F)  in 
such  manner  that  while  guiding  the  shaft  it  allows 
no  portion  of  it  to  touch  the  bearing.  The  well  in 
the  center  of  this  composition  cup  (F),  together 
with  the  holes  in  the  flange,  prevent  any  oil  from 
working  up  the  step,  and  thence  on  to  the  shaft  and 
downward  into  the  motor.  The  arrangement  of  the 
oil  tube  is  such  that  oil  may  be  inserted  until  it 
overflows  at  the  point  of  ins'ertibn,  without  a  pos- 


Hussey  intercommunicating  telephones.  In  addition 
to  this  building,  the  company  also  has  two  large 
warehouses.  It  is  claimed  the  company  carries  a 
larger  stock  of  electrical  merchandise  than  any 
other  electrical  jobber  in  the  United  States. 

The  growth  of  the  Western  Electrical  Supply  com- 
pany has  certainly  been  remarkable  Organized  and 
incorporated  under  the  laws  of  Missouri,  in  the 
winter  of  1891,  it  has  grown  from  a  small  house 
doing  a  purely  local  business  to  its  present  magni- 
tude, and  is  universally  recognized  as  one  of  the 
largest,  best-equipped  and  most  popular  supply 
houses  in  the  country.     The  extensive  stock  of  the 


to  both  the  latter  and  to  the  Dunn  structure.  The 
price  paid  for  the  Dunn  building  is  said  to  be  in 
the  neighborhood  of  $212,000,  and  that  for  the 
Yerkes  building  at  the  back,  $25,000.  As  the  com- 
pany now  has  in  the  neighborhood  of  700  hands 
working,  and  it  is  the  purpose,  according  to  Presi- 
dent Stromberg,  to  Increase  to  1.500  hands,  it  is 
easy  to  prophesy  that  it  will  not  be  long  before,  as 
Mr.  Stromberg  says,  the  company  is  producing  "a 
telephone  a  minute,"  that  is.  600  per  day  of  10  hours. 


The   'Village    Board   of   Thorp.    Wis.,   is  making 
arrangements  to  erect   an  electric-light   plant. 
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McCormick  Turbines  in  a    Mining  Plant. 

The  accompanying  ilhislration  shows  two  single 
horizontal-shaft  54-inch  McCormick  water\yheels, 
each  in  a  separate  iron  flume,  discharging  into  a 
cast-iron  draft  chest.  These  waterwheels  are  op- 
erating in  the  power  plant  of  the  Boston  and  Mon- 
tana Consolidated  Copper  and  Silver  Mining  com- 
pany of  Great  Falls,  Mont.,  and  develop  2,800  horse- 
power. The  power  is  used  for  driving  a  gener- 
ator and  an  air  compressor.  The  speed  is  regulated 
by  a  Lombard  governor.  The  gates  of  the  water- 
wheels  are  so  evenly  balanced  that  one  man  is  able 
to  operate  the  gates  of  both  turbines  with  ease. 
This  is  said  to  be  the  heaviest  pair  of  waterwheels 
ever  built  in  America.    The  weight  of  the  outfit  is 
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American  Toll  Company's  Call  Register.       Four  Modern  Independent  Exchanges. 

The  American  Toll  Telephone  company  of  Cleve- 
land, Ohio,  has  lately  added  to  its  already  complete 
line  of  pay  stations  a  new  call  register  for  measured 
service.  The  Bell  companies  have  for  years  con- 
sidered this  part  of  their  service  very  profitable  to 
them,  and  these  small  instruments  are  in  use  in 
very  large  numbers.  As  yet  the  Independent  com- 
panies have  not  had  access  to  an  instrument  of 
this  kind,  but  the  above  company  is  in  the  market 
to  supply  them  and  has  already  taken  large  orders 
for   its   machine. 

The  device,  illustrated  herewith,  is  built  on  dif- 
ferent lines  than  the  register  used  by  the  Bell  com- 
panies. It  cannot  be  manipulated  in  any  way  and 
it  is  said  to  be  impossible  to  obtain  signals  by  rap- 
ping the  box  on  the  side.  This  call  register  notifie.T 
operator  and  keeps  an  accurate  account  of  all  outgoing 
calls,  thus  saving  all  disputes  between  subscriber  and 
the  central  exchange,  as  the  register  is  in  plain  view 
of  the  subscriber.     This  part  of  the  telephone  serv- 
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280,000  pounds,  not  including  the  power  connec- 
tions, supply  pipes  or  draft  tubes.  The  waterwheels 
were  manufactured  by  the  S.  Morgan  Smith  com- 
pany of  York,  Pa.  This  company  is  now  installing, 
for  the  Missouri  River  Power  company,  Helena, 
Mont.,  six  pairs  of  horizontal-shaft,  4S-inch  McCor- 
mick turbines  in  iron  flumes  and  a  pair  of  27-inch  tur- 
bines, mounted  in  the  same  manner.  Each  pair 
will  operate  under  a  31-foot  head  and  develop  about 
1,200  horsepower.  The  waterwheels  will  be  direct- 
connected  to  Westinghouse  generators,  the  speed 
being  regulated  by  means  of  Lombard  waterwheel 
governors. 


ice  is  acknowledged  to  be  one  that  may  be  inves- 
tigated by  Independent  companies  with  much  profit 
to  themselves  and  satisfaction  to  patrons.  The  in- 
struments are  sold  at  a  very  reasonable  figure,  and 
can   easily  be  attached  to   any  telephone. 


COMMUNICATIONS. 

Stanley  Transformer  Decision. 

To  the  Editor  of  the  Western  Electrician  . 

To  most  of  the  statements  in  Mr.  Charles  A. 
Brown's  comment  on  my  letter  published  in  your 
issue  of  May  25th,  I  care  to  make  no  rejoinder,  ex- 
cept to  .say  that  Mr.  Brown  has  a  sunny  disposition ; 
most  people  know  when  a  house  falls  on  them.  I 
quote,  however,  as  follows :  "When  Mr.  Johnston 
is  prepared  to  show  that  Stanley,  prior  to  the  issue 
of  the  Slattery  patent,  'had  in  mind  the  single  broad 
feature  of  the  length  of  the  primary  wire,  as  alone 
controlling  the  counter-electromotive  force,  which 
is  now  adjudged  to  be  the  one  essential  feature  upon 
which  the  patent  is  sustained,'  then  his  criticism 
will  be  entitled  to  receive  consideration.  At  present 
his  charge  of  inaccuracy  rests  wholly  upon  his  vol- 
untary ipse  dixit."  This  statement  is  an  attempt  to 
shift  the  burden  of  proof,  and  10  put  me  in  a  false 
position.  After  the  Patent  Office  and  a  Circuit 
Court  have  decided  that  Stanley  had  made  this  in- 
vention prior  to  Slattery,  the  burden  is  on  him  who 
asserts  that  the  office  and  the  court  are  wrong. 
T.  J.  JOHNSTON. 

New   York.   May  28,   igoi. 


[Mr.  Brown  is  out  of  town.  It  may  be  stated, 
however,  that  Mr.  Johnston's  rejoinder  does  not 
seem  to  be  relevant  to  the  bearing  of  the  Slattery 
interference,  as  originally  discussed  in  the  Western 
Electrician.  At  any  rate,  both  sides  of  the  question 
have  been  fairly  presented  in  this  journal,  and  the 
incident  may  now  be  considered   as  closed. — Ed.] 


International    Association    of    Municipal 
Electricians. 

At  a  meeting  of  the  executive  committee  of  the 
International  Association  of  Municipal  Electricians 
held  in  Philadelphia  this  week  the  following  topics 
of  papers  to  be  read  at  the  sixth  annual  convention 
of  the  association,  which  will  be  held  at  Niagara 
Falls,  N.  Y.,  September  2d,  3d  and  4th,  were  se- 
lected and  assigned : 

"The  Need  and  Value  of  a  Set  of  Rules  for  Out- 
side Construction,"  by  P.  H.  Trout,  Jr.,  Lynchburg, 
Va. 

"Underground  Electrical  Construction  from  a  Mu- 
nicipal Standpoint."  by  Edward  F.  Schurig,  Omaha. 
Neb. 

"The  Protection  of  Fire  and  Police-telegraph 
Wires  from  High-tension  Currents  and  Lightning," 
by   W.  M.   Petty,   Rutherford,   N.  J. 

"Improved  Storage  Battery  for  Municipal  Pur- 
poses," by  J.   W.   Aydon,  Wilmington.  Del. 

A  paper  will  also  be  read  by  a  well-known  elec- 
trical engineer,  dealing  with  the  advisability  of  plac- 
ing high  and  low-potential  conductors  in  the  same 
conduits  and  manholes. 

The  committee  consists  of  Morris  W.  Mead,  presi- 
dent, of  Pittsburg;  John  W.  Aydon  of  Wilming- 
ton, Del. ;  Adam  Bosch  of  Newark,  N.  J. ;  Frank  P. 
Foster  of  Corning,  N.  Y.,  and  Frank  C.  Mason  of 
Brooklyn. 

After  adiournment,  the  committee,  by  invitation, 
called  on  Chief  Walker  of  the  Electrical  Bureau  of 
Philadelphia,  and  secured  from  him  a  partial  prom- 
ise to  appear  at  the  coming  meeting  of  the  associa- 
tion, and  give  the  members  a  talk  on  "The  Lights 
and    Shadows   of   Municipal    Experience." 


The  following  are  descriptions  of  four  inter- 
esting telephone  systems.  The  telephone  exchange 
installed  at  Monmouth,  111.,  is  regarded  as  one  of 
the  best  constructed  and  equipped  exchanges  in  the 
Independent  field.  This  exchange  was  installed  and 
constructed  by  the  well-known  telephone  contractors, 
Jones  &  Winter  of  Chicago,  and  they  have  not 
spared  expense  in  making  it  a  model  plant.  There 
are  several  miles  of  underground  conduit  and  all 
wires  arc  cabled  that  will  admit  of  it.  The  poles 
used  are  of  large,  heavy  Norway  pine.  The  com- 
pany commenced  to  give  service  to  a  portion  of  its 
patrons  about  May  isth.  It  began  operations  with 
300  subscribers,  but  the  demand  for  service 
is  now  coming  so  fast  that  it  will  soon  be  unable 
to    supply    the    wants    of   the    subscribers. 

The  Queen  City  Telephone  company  of  Sedalia, 
Mo.,  which  commenced  operations  in  January,  1901, 
has  proved  a  great  benefit  to  the  telephone  users 
of  that  city.  The  construction  of  the  plant  is  mod- 
ern and  first-class  in  every  respect.  The  service 
is  what  is  known  as  full-metallic.  The  company's  ap- 
paratus and  exchange  equipment  include  a  standard 
llashlight  transfer  switchboard  and  distributing 
boards,  combined  cable  terminals  and  protectors, 
pole-top  terminals,  cables,  line-fuse  protection  and 
instruments  of  standard  construction.  The  com- 
pany commenced  operations  with  400  subscribers, 
the  service  being  of  such  a  character  and  so  satis- 
factory that  it  has  been  unable  to  supply  the  demands 
of  its  new  patrons.  It  is  fully  expected  that  before 
the  close  of  this  year  1,000  subscribers  will  be  con- 
nected   with    this    new    exchange. 

In  Racine,  Wis.,  the  Citizens'  Telephone  company 
is  now  an  absolute  fact  and  is  giving  service  to  its 
patrons.  This  company  was  organized  by  local  citi- 
zens, there  being  upward  of  400  of  the  most  promi- 
nent business  men  identified  with  it  as  stockholders. 
This  fact  insures  the  popularity  and  success  of  the 
enterprise.  The  officers  of  this  company  are :  Pres- 
ident, John  B.  Simmons ;  vice-president,  E.  B.  Bel- 
den  ;  secretary,  J.  C.  Breese ;  treasurer,  C.  R.  Car- 
penter, and  general  manager.  Will  Van  Middles- 
worth.  In  the  construction  of  the  plant,  nothing 
was  spared  to  make  it  permanent,  substantial  and 
first-class  in  every  detail.  The  main  portion  of  the 
outside  construction  is  underground  work,  and  the 
service  is  full-metallic.  One.  of  the  novel  features 
in  connection  with  this  exchange  is  the  prompt  care 
and  attention  given  country  subscribers.  The  pa- 
trons commenced  to  receive  service  about  30  days 
ago,  there  being  700  instruments  connected  on  the 
opening  day.  'The  remote  residence  districts  and 
farmer  subscribers  are  cared  for  by  the  use  of 
selective-signal,  non-interfering,  party-line  tele- 
phones, enabling  the  company  to  serve  four  and 
eight  subscribers  upon  single  metallic  circuits.  This 
apparatus  has  proved  quite  an  advantage  to  the 
company  in  enabling  it  to  reach  the  outlying  dis- 
tricts rapidly  at  a  nominal  expense.  The  mark  set 
by  the  management  of  this  exchange  for  the  end 
of  the  year  is  1.500  subscribers. 

Springville,  N.  Y..  offers  something  which  is 
unique  and  novel  in  the  Independent  telephone  field, 
and  that  is  an  exchange  which  is  composed  entirely 
of  party  lines.  The  Springville  Telephone  com- 
pany was  organized  and  commenced  operation  in 
October,  igoo.  As  it  was  compelled  to  meet  party- 
line  competition  with  the  Bell  Telephone  company,  it 
'<  r-Hcrl  to  meet  it  with  a  like  service,  and  com- 
menced to  cast  about  to  see  if  it  could  not  furnish 
its  patrons  a  better  service  than  that  furnished  by 
the  Bell  company.  The  Springville  company  has 
to-day  in  operation  150  subscribers,  each  one  of 
which  is  upon  a  selective-signal  party  line.  The 
service  is  in  everj^  way  satisfactorv  to  the  patrons, 
and  the  company's  treasurer.  Dr.  Waite,  writes  that, 
in  his  opinion,  it  could  not  be  improved  upon.  He 
deems  the  selective-signal  telephone  the  coming  in- 
strument of  to-day.  This  company  is  enjoying  the 
same  rapid  growth  that  other  Independent  compa- 
nies of  a  like  size  are  favored  with. 

The  switchboard  equipments,  protective  devices, 
terminals,  instruments,  etc..  for  all  of  these  four 
exchanges  were  furnished  by  the  Sterling  Electric 
company   of  Lafayette,  Ind. 


Enterprise  Appreciated. 
To  the  Editor  of  the  Western  Electrician: 

I  am  obliged  to  you  for  sending  me  a  copy  of 
your  issue  of  the  25th  instant,  containing  the  tele- 
graphed reprint  of  the  paper  which  I  read  in  New 
York  before  the  American  Institute  of  Electrical 
Engineers  upon  Mr.  Edison's  new  storage  battery.  I 
was  informed  that  the  Western  Electrician  had 
shown  sufficient  enterprise  to  have  this  paper  sent 
to  its  ofiicc  by  wire,  but  expected  to  find^  the  publi- 
cation sadly  perplexed  in  consequence.  The  excel- 
lent way  in  which  it  appears,  however,  speaks  vol- 
umes for  the  intelligence  and  attention  which  it 
must  have  received  at  vour  end  of  the  line. 

A.  E.  KENNELLY. 

Philadelphia,    May    31.    1901. 


Toll-line   Agreement  in  Central   Illinois. 

Five  Independent  telephone  companies  of  Central 
Illinois  have  signed  an  undertaking  by  which  they 
agree  to  exchange  service  over  their  toll  lines  for 
a  period  of  10  years,  commencing  June  1st.  The 
companies  that  are  parties  to  this  agreement  are 
the  Macon  County  Telephone  company  of  Decatur. 
Logan  County  Telephone  company  of  Lincoln,  Mc- 
Lean County  Telephone  company  of  Bloomington, 
Home  Telephone  company  of  Champaign,  and  Farm 
and  City  Telephone  company  of  Farmer  City. 
These  companies  control  about  300  miles  of  toll  lines, 
have  210  toll  stations  and  a  list  of  about  3.500  sub- 
scribers. 

The  territory  covered  by  the  service  of  the  com- 
panies comprises  the  counties  of  Macon,  Logan,  Mc- 
Lean, Champaign  and  Dewitt,  and  is  thoroughly 
connected  by  through  lines  and  lines  for  local  busi- 
ness. W.  B.  Burke  of  Decatur,  manager  of  the 
Macon  County  Telephone  company,  was  the  father 
of  the  rhovement   that  resulted  in  the   agreement. 


Griggs  Telephone  Bracket. 

Everyone  having  a  curtain  desk  will  readily  see 
the  merit  of  the  Griggs  telephone  bracket,  illustrated 
herewith,  as  by  its  use  it  is  not  necessary  to  tip 
or  lift  the  telephone  off  the  desk  when  the  latter 
is  to  be  closed.  The  bracket  is  easily  attached  to 
the  desk,  is  always  in  place  when  wanted  and  is 
easily  pushed  out  of  the  way  when  iiQt  needed. 
The  device  consists  of  a  jointed  swinging  arm 
bracket,  holding  a  disk  on  which  the  telephone  is 
placed.  A  slight  move  swings  it  in  or  out  of  use. 
It  is  constructed  of  steel  and  is  nickel-plated,  thus 
adding  to  the  appearance  of  a  desk.  It  is  a  durable 
attachment,  which  cannot  be  easily  broken.  This 
bracket  is  manufactured  by  the  Griggs  Manufactur- 
ing company,   79  and  81    Fifth  avenue,   Chicago. 


The  American  Elevated  Railroad  company  is 
planning  to  build  a  third-rail  electric  road  from 
Philadelphia  to  Atlantic  City.  N.  J.  With  this  sys- 
tem it  is  expected  that  the  time  from  New  York  to 
Philadelphia  will  be  greatly  shortened.  George 
Westinghouse  is  largely  interested  in  the  company 
controlling  the  system. 
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Street-railway  Development    in  New 
York. 

[From  rhe  New  York  Sun  of  May  scth.] 

Within  the  next  two  weeks  the  work  of  installing 
the  underground  electric  system  upon  the  Seventh 
avenue  line  will  be  begun.  Early  in  the  summer- 
the  building  of  the  Kingsbridge  extension  of  tlie 
Metropolitan  street  railway's  lines  will  be  started. 
Contracts  for  these  improvements  have  already  been 
let,  and  while  the  officials  of  the  company  are  not 
yet  prepared  to  state  what  other  operations  are 
contemplated,  it  is  probable  that  by  this  time  next 
year  the  too  miles  or  so  of  lines  upon  which 
horse  cars  are  still  running  will  have  been  almost 
entirely  changed  to  electric  power.  H.  H.  Vree- 
land,  president  of  the  Metropolitan  company,  does 
not  hesitate  to  express  his  belief  that  in  the  under- 
ground electric  system  the  solution  of  the  surface- 
transit  problem  has  been  reached  and  that  it  will 
be  many  years,  if  ever,  before  that  system  will  be 
superseded.  Consequently,  it  is  his  intention  to 
transform  all  the  lines  controlled  by  the  Metropoli- 
tan company  into  electric  roads. 

Since  Mr.  Vreeland  was  placed  at  the  head  of  the 
Metropolitan  company  seven  years  ago  $35,000,000 
has  been  expended  in  the  purchase  of  other  street- 
car companies  in  this  city  and  in  converting  the 
old  lines  from  horse  and  cable  traction  to  electric 
power,  and  the  company  is  prepared  to  spend,  if 
necessar>%  as  much  more  in  extending  its  system 
in  the  upper  parts  of  the  city  and  in  improving 
existing  lines.  Pointing  to  the  big  cable  plant  with 
its  enormous  driving  wheels,  its  powerful  boilers 
and  engines  standing  silent  and  motionless  in  the 
Houston    street   power   house,    Mr.    Vreeland    said: 

"Look  at  that  plant.  It's  as  good  now  as  when 
it  was  put  in  in  '92  at  a  cost  of  SSoo.ooo.  \\''ell,  it's 
just  junk  now.  When  it  stopped  at  S  o'clock  last 
Saturday  night  nearly  $1,000,000  worth  of  assets 
were  wiped  right  out.  That  plant  is  onlj-  scrap 
iron  now  and  the  price  per  ton  we  will  get  for 
it  will  just  about  pay  for  its  removal.  We_  hope 
to  make  some  salvage  on  the  engines.  It's  the 
same  with  the  plants  in  the  Fiftieth  street  and  the 
Lexington   avenue   power  houses. 

"The  \-alue  of  the  two  was  about  another  $800,000. 
The  changing  of  the  Broadway  and  Lexington 
lines  from  cable  to  electricity  therefore  meant  a 
dead  loss  to  the  company  of  about  $1,600,000.  That, 
however,  is  only  a  part  of  the  loss  which  must  be 
put  down  in  our  ledger.  At  the  outset  our  cable 
system  cost  us  $16,000,000.  Of  that  amount  there 
is  salvage  in  the  way  of  rolling  stock,  tracks  and 
other  property  of  about  $10,000,000,  so  that  the 
discarding  of  the  cable  power  by  the  companv 
meant  practicalh-  the  burning  up  of  So.ooo.ooo.  In 
the  Fourteenth  street  cur\'e  alone  $500,000  was  spent 
for  the  cable  devices  underground,  which  to-day 
are  useless  and  must  be  torn  out.  In  the  case  of 
the  Third  avenue  road,  another  $8,000,000  worth 
of  property*  was  sold  as  junk,  so  that  in  round 
figures  about  $14,000,000  of  capitalization  has  been 
erased  from  the  credit  side  of  the  company's  books." 

So  far  from  mourning  this  wholesale  depletion 
of  assets,  Mr.  Vreeland  spoke  in  a  spirit  of  elation. 

"Our  equipment  at  the  present  time,"  he  went  on, 
"Ms  second  to  none  in  the  world,  and  the  people 
of  this  citj^  are  benefiting  by  what  we  have  ac- 
complished, because  they  travel  more  rapidly,  and 
are  moved  without  inconvenience  from  one  part  of 
the  city  to  another  for  one   fare. 

"Look  at  the  transit  situation  here  in  1892,  when 
the  syndicate  which  now  owns  the  Metropolitan 
company  began  buying,  and  think  what  has  been 
achieved  since  then.  The  problem  that  faced  us  at 
that  time  would  have  been  an  easy  one  if  we  could 
have  used  the  overhead  trolley.  But  that  New 
York  would  not  have,  and  it  became  nece5sar>-  to 
evolve  some  motive  power  which  would  meet  the 
requirements  of  the  citj-'s  needs.  For  the  last 
seven  years  we  have  experimented  and  spent  money, 
and  we  are  satisfied  that  in  the  underground  princi- 
ple we  have  a  rnethod  of  propelling  street  cars  that 
is  perfection  in  ever>-  way.  Some  people  are  saying 
that  if  Edison's  new  light  storage  batterj^  will  do 
all  that  is  claimed  for  it,  it  will  do  away  with  trol- 
lej-^s  and  channel  rails,  and  that  with  self-contained 
power  cars  there  will  be  no  need  of  power  houses 
for  generating  electricity-.  There  is  nothing  new  in 
Edison's  battery.  Batteries  of  somewhat  similar  de- 
scription have  been  exploited  in  this  country  and 
in  Europe,  but  were  not  found  practical  for  com- 
mercial purposes." 

Mr.  Vreeland  readily  answered  some  of  the  criti- 
cisms which  New  Yorkers  have  made  with  reference 
to  his  company.  As  to  the  discomfort  caused  to 
seated  passengers  by  persons  standing  in  front  of 
them  in  the  aisles  of  open  cars,  he  frankly  admitted 
that  it  w-as  an  e\-il. 

'"The  overcrowding  of  cars/'  he  said,  ''is  due  to 
the  peculiar  geographical  formation  of  Manhattan. 
Travel  in  the  rush  hours  is  all  in  one  direction.  It 
is  an  actual  fact  that  if  ever>*  lineal  foot  of  track 
in  this  city  was  filled  with  cars  placed  bumper  to 
bumper  their  seating  capacit}'  would  not  accom- 
modate two-thirds  of  the  people  who  wish  to  travel 
uptown  between  5  and  6  o'clock  at  night.  If 
a  regulation  was  passed  by  the  city  authorities  pro- 
hibiting standing  in  cars  thousands  of  people  would 
either  have  to  walk  home  -or  wait  until  the  rush 
ceases.  Moreover,  it  would  be  necessarv'  to  have 
a  policeman  on  every  car  to  enforce  the  ordinance. 
If  I  issued  an  order  to-morrow  instructing  con- 
ductors not  to  permit  people  to  stand.  25  per  cent, 
of  the  men  would  have  blackened  eves  to-morrow. 


WESTERN    ELECTRICIAN 

"The  elevated  and  surface  lines  of  this  city  carry 
more  passengers  in  the  course  of  a  year  than  do  all 
the  steam  railroads  of  the  country  combined.  The 
New  Jersey  Consolidated  Traction  company  does 
not  carry  upon  its  whole  320  miles  of  tracks  as 
many  people  as  we  do  on  the  Broadway  line  alone. 
The  revenue  of  the  Philadelphia  companies  is  about 
$10,000,000  a  year,  that  of  the  entire  Brooklyn  Rapid 
Transit  system  is  $11,000,000  a  year.  The  revenue 
of  the  Metropolitan  company  is  $15,500,000  yearly 
and  we  have  to  provide  for  all  that  business  on  this 
narrow  little  island.  Theatergoers  are  continually 
growling  at  what  they  call  the  insufficiency  of  our 
service  at  night.  They  forget  that  the  theaters  be- 
tween Fourteenth  street  and  Long  Acre  square  will 
seat  39,000  persons.  When  the  theaters  close  thou- 
sands of  persons  are  thrown  on  the  streets  within 
a  space  of  about  fifteen  minutes,  and  the  cars  most 
of  them  seek  are  those  on  Broadwav.  And  vet 
people  grumble  at  the  inadequacy  of  our  service." 


Latimer  Clark  Library. 

In  donating  the  fine  electrical  Hbrar^-  of  the  late 
Latimer  Clark,  with  its  7.000  titles,  to  the  American 
Institute  of  Electrical  Engineers,  Dr.  S.  S.  Wheeler 
made  the  following  conditions,  which  were  accepted 
by   the    Institute : 

First-The  librarv  to  be  kept  insured  against  loss  l.y 
tu-e  as  fully  as  it  may  be  practicable  to  deterraino  its 
value,  and  an  annual  appropriation  of  51,500  to  be  pro- 
vided for  its  maintenance. 

Second— A  complete  catalogue  raisonne  to  be  pub- 
lished In  the  name  of  the  Institute,  recitinj;  the  condi- 
tions of  gift  and  explaining  the  features  of  interest  of 
each  book  for  the  convenieucc-  and  information  of  mem- 
bers. This  catalogue  to  be  prepared  at  once  and  a 
bound  copy  of  it  to  be  placed  in  the  hands  of  ea-jh 
member   of  the   Institute. 

Third— The  library  to  he  in  charge  and  control  of  a 
library  board  or  committee  made  up  of  members  of  the 
Institute,  and  not  more  than  one-quarter  of  the  whole 
number  of  members  of  this  committee  to  be  allied  with 
any  one  commercial  or  other  interest. 

Fourth— The  library  to  remain  in  New  York  city,  and 
to  be  a  reference  library,  free  to  all,  including  non- 
members,  and  available  for  consultation  at  least  three 
days  in  the  week,  and  some  evenings  and  some  Sun- 
da.vs.  as  soon  as  the  Institute  is  in  permanent  quarter.^. 

Fifth— Kare  books— that  is.  books  which  it  is  practically 
impossible  to  replace — to  be  exhibited  under  glass  with 
suitable  explanatory  cards,  and  to  be  subject  to  closer 
ex.amination  only  at  the  library,  and  upon  suitable 
introduction  of  the  visitor  to  the  library  committee 
or  their  representative,  the  libnirian.  and  under  such 
other  precautions  as  will  positively  assure  the  preserva- 
tion and  safetv  of  the  books. 

And  further,  it  is  my  earnest  desire  that  the  Institute 
shall,  within  five  years,  raise  a  suiHcient  fund  by  sub- 
scription, and  provide  itself  with  a  permanent  home  for 
its  meetings  and  library,  and  that  this  home  shall  be 
centrally  located,  reasonably  safe  from  fire  and  not 
heavilv*  mortgaged. 

In  c-ase  of  the  failure  of  the  Institute  to  comply  with 
the  substance  or  spirit  of  these  conditions,  or  with 
the  desire  expressed  above  for  a  permanent  heme,  the 
librarv  shall  revert  to  me  or  my  heirs  or  assigns. 


Electrical   Features   of    Press   Club  Ex- 
cursion. 

An  excursion  on  Lake  Michigan  of  more  thari 
usual  interest  will  be  given  by  the  Press  Club  of 
Chicago  on  Friday  afternoon.  June  14th,  to  Wau- 
kegan,  on  the  fine  steamer  Northland,  belonging 
to  the  Great  .  Northern  Steamship  company.  The 
vessel  will  reach  her  dock  that  day  on  her  first 
trip  between  Chicago  and  Buffalo,  in  which  service 
she  is  to  remain  during  the  season.  The  excursion 
given  by  the  Press  Club  will  be  the  only  one  the 
boat  will  take  out  during  the  summer.  The  North- 
land is  386  fet  long,  44  feet  wide  and  has  a  depth 
of  26  feet.  Her  tonnage  is  5,000,  and  her  engines 
represent  7,000  horsepower.  The  boat  has  all  mod- 
ern conveniences,  and  the  trip  to  Waukegan  should 
afford  a  most  pleasant  afternoon's  enjoj'menr. 
Among  those  who  will  be  guests  of  the  club  on  this 
occasion  are  Governor  Richard  Yates  and  staff. 
Mayor  Carter  H.  Harrison  and  his  cabinet.  Major- 
general  E.  S.  Otis  and  staff,  and  others  of  promi- 
nence. 

An  X-ray  outfit  will  be  on  the  boat,  and  visitors 
can  inspect  their  own  bones,  and  see  through  wood 
and  other  substances.  Joseph  C.  Schwab,  president 
of  the  new  Northwestern  Wireless  Telegraph  and 
Telephone  company,  promises  an  exhibit  of  wireless 
telegraphy  from  the  boat's  deck,  if  the  instruments 
can   be   procured   in   time   for  installation. 


Linemen's  Strike  in  New  England. 

A  few  days  ago  a  telephone  cable  on  First  street, 
Cambridge,  ilass.,  was  cut.  It  contained  30  wires 
and  was  owned  by  the  New  England  Telephone 
company.  Officials  of  the  companj'  suggested  that 
striking  linemen  did  the  cutting,  but  the  latter  de- 
nied it  and  suggested  that  it  was  done  at  the  in- 
stigation of  the  company  in  order  to  prejudice  the 
public.  The  cut  cable  connected  with  the  count>- 
buildings  in  East  Cambridge,  but  the  cutting  did 
not  seriously  inconvenience  subscribers.  The  wires 
were  repaired  on  the  following  day.  A  few  nights 
previouslj'  a  trunk  line  across  the  Charles  River  was 
cut  in  four  places.  The  New  England  Telephone 
company's  division  superintendent  at  Lowell,  Mass.. 
reported  that  eight  striking  linemen  returned  to  work 
early  last  week,  and  that  about  as  many  new  men 
have  been  employed  by  him. 
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Electrical  and    Industrial    Exposition   at 
Milwaul<ee. 

The  directors  of  the  ilihvaukee  Industrial  Expo- 
sition association  of  Milwaukee,  Wis.,  are  this 
year  planning  to  have  an  electrical  and  industrial 
exposition  that  will  surpass  all  previous  efforts.  The 
exposition,  which  will  be  the  association's  twentieth, 
will  be  open  for  a  period  of  three  weeks,  from  Sep- 
tember ;th  to  28th  next.  It  will  be  held  in  the  per- 
manent exposition  building  at  Milwaukee.  It  is  the 
intention  of  the  management  to  make  the  electrical 
and  mechanical  departments  the  main  features  and 
attractions  of  the  exposition.  Charles  G.  Armstrong 
of  Chicago  has  been  selected  as  manager  of  the  elec- 
trical department,  and  he  is  bending  all  his  efforts 
to  make  the  show  a  worthy  one.  In  addition  to 
the  exhibits,  there  will  be  numerous  popular  lectures 
on  electricity  and  kindred  subjects.  The  exposition 
building  and  grounds  will  be  brilliantly  illuminated 
by  festoons  of  incandescent  lamps  and  a  beautiful 
electrical  cascade  or  waterfall  will  be  one  of  the 
chief  features.  Among  the  other  attractions  will  be 
a  telephone  exchange  in  operation,  wireless-telegraph 
and  Roentgen-ray  apparatus,  electric  cooking  devices, 
searchlights,  scenic  theaters,  etc.  Arrangements 
have  been  made  with  the  Milwaukee  Electric  Rail- 
way and  Light  company  to  supply  current  at  reduced 
rates.  Either  alternating  or  direct  current  may  be 
had  at  no,  220  or  500  volts.  It  is  expected  that 
some  electrical  conventions  will  be  held  during  the 
exposition  season.  Inquiries  concerning  the  elec- 
trical department  should  be  addressed  to  Mr.  Arm- 
strong at  ililwaukee,  care  of  the  exposition  asso- 
ciation. 


The   Machinists'  Strike. 

During  the  last  week  the  strike  begun  some  days 
ago  among  the  machinists  of  the  country  has  affected 
Chicago  to  quite  an  extent.  On  May  31st  about 
1,000  men  went  out  in  this  cit\',  tying  up  some  of 
the  largest  machineo^  firms.  At  a  recent  meeting 
of  the  administrative  council  of  the  National  Metal 
Trades  association  in  Chicago,  it  was  decided  to 
refuse  to  grant  the  12^  per  cent-  advance  in  wages 
asked  by  the  machinists.  This  action  was  later  in- 
dorsed by  the  Chicago  Association  of  Machinery 
Manufacturers.  The  situation  will  doubtless  remain 
about  as  it  is  until  the  meeting  of  the  National  Metal 
Trades  association,  which  is  to  be  held  in  New  York 
city  on  June  nth.  At  this  writing  the  annual  conven- 
tion of  the  International  Association  of  ilachinists 
is  in  session  at  Toronto,  Ont.,  where  plans  are  being 
formed  for  conducting  the  strike.  Outside  of  Chi- 
cago the  situation  has  not  improved  materially,  al- 
though a  few  firms  have  yielded  to  the  strikers' 
demands  and  taken  the  men  back.  One  of  the 
largest  electrical  firms  to  be  affected  is  that  of  the 
Crocker-Wheeler  company  at  Ampere,  N.  J.,  where 
=00  employes  struck. 


Projected  Kansas  City-St.  Joseph    Rail- 
ways. 

Two  companies  are  planning  to  build  "electric 
lines  between  Kansas  Cit3'  and  St.  Joseph,  Mo.  The 
necessary  capita!  has  been  raised  by  one  com- 
pany, but  it  has  no  franchises,  while  the  other 
company  has  obtained  the  franchises,  but  has 
not  raised  the  money.  The  Kansas  City  Journal,  in 
regard  to  the  projects,  says  in  part:  "One  of  the 
lines,  known  as  the  overland  route,  is  being  pro- 
moted bj^  local  parties,  and  the  other.  bac'Ked  by 
Messrs.  Denison,  Pryor  &  Co.  of  Cleveland,  Ohio, 
is  known  as  the  river  route.  The  first  is  the  more 
direct  route,  but  from  an  engineering  standpoint 
is  the  more  difficult  to  construct  and  costly  to  op- 
crate.  The  second  line  will  serve  the  people  of 
Atchison  and  will  pass  by  the  Beverly  coal  mines, 
following  closely  the  Missouri  River.  The  field 
seems  a  good  one.  but  the  conditions  do  not  seem 
to  warrant  more  than  one  line,  and  at  present  it 
does  not  seem  certain  which  one  of  the  two  it  will 
be." 


The  San  Angelo  Street  Railway  and  Power  com- 
pany has  been  formed  at  San  Angelo.  Texas,  for 
the  purpose  of  constructing  and  putting  in  opera- 
tion a  street  railway. 


Pan-American  Exposition  Notes. 

The  expectation  is  that  the  thermopile  will  be 
exhibited  in  the  Edison  space  before  the  month 
closes.  Vice-president  W.  E.  Gilmore  of  the  Edison 
Manufacturing  company  is  expected  at  the  exposi- 
tion before  long,  and  it  is  probable  that  soon  after 
he  arrives  the  thermopile  will  be  seen. 

Mr.  S.  J.  Bear,  in  charge  of  the  American  Elec- 
tric Telephone  company's  exhibit,  takes  much  pride 
in  the  sculptor's  work  about  his  booth,  especially 
in  one  of  the  little  figures  that  adorn  the  second 
story,  for  in  the  features  is  represented  the  pretty 
face  of  Mr.  Bear's  little  girl,  taken  from  a  photo- 
graph. 

Superintendent  George  F.  Sever  of  the  Electricity 
building  and  exhibits  was  called  to  New  York  early 
last  week  to  assist  in  the  preparations  for  the  grad- 
uating exercises  at  the  Columbia  University.  This 
is  the  first  time  Superintendent  Sever  has  been  ab- 
sent from  the  exposition  since  early  in  .^pril.  He 
returned  on  Wednesday. 
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The  Story  of  Edison  and  the  Inventors' 
Institute. 
Daily  newspapers  have  tlie  news  that  Thomas  A. 
Edison  is  planning  to  establish  an  institute  in  Paris 
for  the  benefit  of  ■  impecunious  inventors.  Why 
Paris,  is  not  stated.  However,  Mr.  Gourand,  the 
European  agent  for  Mr.  Edison,  is  said  to  be  au- 
thority for  the  statement.  The  institute  is  to  be  in 
active  operation  within  a  year  and  a  half,  according 
to  the  story.  Mr.  Edison  will  donate  all  the  ma- 
chinery, a  completed  fitted  laboratory  and  a  ref- 
erence librirv.  There  will  be  no  restrictions  as  to 
nationality,  race  or  creed.  It  is  stated  that  every 
deserving  man  who  is  an  inventor,  or  who  is  strug- 
gling with  some  invention  his  lack  of  means  pre- 
vents him  from  completing,  will  be  welcomed  at 
the  institute  and  aided.  This,  of  course,  means  an 
undertaking  of  great  magnitude.  It  is  expected, 
moreover,  that  the  institute  will  have  branches  for 
all  the  various  sciences,  one  department  bemg  en- 
tirely devoted  to  electricity,  another  to  chemistry, 
etc.  


New  Office  Building  for  the  General 

Electric  Company. 

Following  the  many  recent  additions  to  its  plant 
at  Schenectady,  N.  Y.,  the  General  Electric  company 
is  now  erecting  a  new  office  building  in  that  city. 
The  edifice  will  be  over  200  feet  in  length  and 
more  than  lOO  feet  wide.  It  will  be  five  stones 
high  and  will  be  equipped  with  every  modern  ap- 
pliance for  heating,  lighting,  ventilation  and  sanita- 
tion. The  main  walls  of  the  building  will  be  of 
brick,  with  terra  cotta  ornamentation  and  marble 
trimmings  about  the  doors  and  windows.  The 
offices  are  to  be  finished  in  maple  wood  and  marble 
and  the  halls  are  to  be  laid  in  mosaic  and  ceramic 
tile.  All  parts  of  the  building  will  be  connected  by 
a  complete  telephone  system,  and  a  system  of  pneu- 
matic tubes  is  planned  for  delivering  mail.  Three 
electric  elevators  are  to  be  placed  at  convenient 
places  in  the  building.  The  first  floor  of  the  building 
is  to  be  occupied  by  a  restaurant  and  the  remaining 
four  floors  will  be  used  entirely  for  office  purposes. 
The  contract  price  for  the  building  is  $225,000,  but 
it  is  expected  that  the  furnishings  and  other  appli- 
ances will  raise  the  cost  to  $250,000. 


Proposed  Omaha  Electric  Merger. 

The  consolidation  of  the  street-railway  and  elec- 
tric-light and  power  properties  of  Omaha,  Neb.,  and 
Council  Bluffs,  Iowa,  is  planned,  and  it  is  said  that 
now  the  consolidation  only  hinges  upon  the  terms 
of  purchase.  The  new  incorporation  is  scheduled 
to  include  the  Omaha  Street  Railway  company,  the 
Omaha  and  Council  Bfuffs  Railway  and  Bridge  com- 
pany, the  Omaha  Thomson-Houston  Electric  Light 
company,  the  Council  Bluffs  Electric  Light  com- 
pany, the  Omaha  Water  company,  the  Council  Bluffs 
Water  company,  the  Suburban  Railway  and  Traction 
company  and  the  Platte  River  Power  Canal  com- 
pany. The  combination  will  probably  be  capitalized 
at  $20,000,000. 

The  Platte  River  canal  is  projected  to  be  built 
across  the  country  from  a  point  15  miles  above  the 
mouth  of  the  Platte  River  to  a  junction  with  the 
Missouri  River  a  few  miles  below  the  confluence  of 
the  two  streams.  This  canal  will  be  25  miles  long 
and  will  divert  enough  of  the  water  of  the  Platte 
River  to   furnish  30.000  horsepower. 


Power  Plant  at  the  Wisconsin  Dells. 

It  is  proposed  to  make  the  Dells  of  the  Wisconsin 
the  site  of  a  large  waterpower  plant,  and  to  further 
the  project  a  17-foot  dam  is  to  be  built  across  the 
Wisconsin  River,  just  below  the  resort.  The  power 
rights  have  been  secured  by  P.  L.  Spooner,  and  by  au- 
thority of  the  slate  Legislature  he  will  construct  the 
dam  at  Kilbourn.  Wis.  The  improvements  will  cost 
about  $300,000,  and  the  plan  is  to  furnish  power, 
light  and  heat  for  Kilbourn  and  Madison.  The  Madi- 
son street  railway,  which  was  recently  purchased  by 
Mr.  Spooner,  may  be  operated  by  power  furnished 
from  the  Dells.  The  air-line  distance  from  Kilbourn 
to  Madison  is  about  50  miles,  but  a  plan  to  connect 
the  summer  resorts  on  the  chain  of  four  lakes  in 
the  Madison  district  is  proposed,  and  if  this  is  car- 
ried out  the  length  of  transmission  from  Kilbourn 
to  Madison  will  be  increased  to  about  65  miles. 


Edison  Storage  Battery^Company. 

Press  dispatches  state  that  at  a  meeting  held  in 
Newark,  N.  J.,  last  week,  Thomas  A.  Edison  was 
elected  president  of  the  recently  organized  $1,000,000 
Edison  Storage  Battery  company.  John  F.  Ran- 
dolph of  New  York  was  elected  secretary  and  treas- 
urer. The  meeting  was  in  the  office  of  Howard  W. 
Hays,  general  counsel  for  Mr.  Edison.  Mr.  Edison 
and  representatives  of  nearly  all  the  subscribers  for 
the  stock  of  the  company  were  present.  No  directors 
•vere  chosen  nor  was  any  definite  time  fixed  for  a 
meeting  for  that  purpose. 
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CORRESPONDENCE. 

New  York  Notes. 

New  York,  June  i. — The  Hall  of  Fame  of  the 
University  of  New  York  was  formally  dedicated  in 
the  afternoon  of  May  30th.  Twenty-nine  tablets 
to  the  memory  of  famous  Americans  were  unveiled 
by  representatives  of  patriotic  and  other  societies. 
.Among  the  tablets  unveiled  were  one  to  the  mem- 
ory of  Robert  Fvilton,  unveiled  by  J.  J.  R.  Grees  and 
Charles  Warren  Hunt,  representing  the  American 
bociety  of  Civil  Engineers;  one  to  the  memory  of 
Eli  VVhitney,  unveiled  by  Professor  Robert  H. 
Thurston,  representing  the  American  Society  of 
Mechanical  Engineers,  and  one  to  the  memory  of 
Samuel  F.  B.  Morse,  unveiled  by  Carl  Hering, 
Charles  P.  Steinmctz,  Gano  S.  Dunn  and  F.  Wiley 
Dunn,  representing  the  American  Institute  of  Elec- 
trical Engineers. 

Mayor  Van  Wyck  has  attached  his  signature  to 
the  resolution  of  the  Municipal  Assembly  which  ap- 
proves the  plan  of  the  Rapid  Transit  Commission 
for  a  tunnel  under  East  River.  The  tunnel  will 
connect  the  boroughs  of  Manhattan  and  Brooklyn, 
and  will  cost  $8,000,000. 

The  Union  Railway  company,  which  operates  a 
trolley  system  in  the  Borough  of  the  Bronx,  has 
filed  a  certificate  of  extension  of  route  with  the 
secretary  of  state.  The  company  wishes  to  extend 
the  track  from  the  terminus  at  Jerome  avenue  across 
the  Central  avenue  bridge  at  One-hundred-and- 
fifty-fifth  street  and  the  Harlem  River  to  connect 
with  the  northern  terminus  of  the  Eighth  avenue 
surface  line  of  the  Metropolitan  street-railway  sys- 
tem and   with  the  viaduct   to   Washington  Heights. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road company  has  secured  an  injunction  against  the 
Union  Railway  company,  to  prevent  it  from  crossing 
its  tracks  at  grade.  This  action  has  brought  the 
work  of  connecting  the  Westchester  avenue  line  of 
the  system  with  the  Unionport  branch  to  a  sudden 
stop,  as  it  is  necessary  for  the  tracks  to  cross  those 
of  the  New  York,  New  Haven  and  Hartford  Rail- 
road company  before  they  can  cross  the  new  Bronx 
River  bridge  at    Westchester  avenue. 

President  Vreeland  of  the  Metropolitan  Street  Rail- 
way company  is  reported  as  saying  that  it  will  be  im- 
possible to  use  fenders  on  the  cars  that  run  on  Broad- 
way. There  are  many  sharp  turns  and  the  radius 
of  curves  is  so  small  that  cars  passing  each  other, 
if  they  carried  fenders,  would  not  be  able  to  clear. 

The  work  of  changing  the  operation  of  the  Broad- 
way line  from  cable  to  the  underground  electric 
system  was  commenced  last  Saturday  at  8:30  p.  m. 
There  was  under  the  surface  of  Broadway  between 
4,000  and  5,000  moving  parts,  consisting  of  wheels, 
cables,  etc.  These  all  had  to  be  removed  before  the 
appliances  for  electrical  traction  could  be  put  in 
place.  The  work  was  done  in  very  fast  time.  The 
force  which  so  quickly  accomplished  the  change 
numbered  2,000  men  during  the  greater  portion  of 
the  time.  Just  24  hours  after  the  last  cable  car 
had  been  taken  from  the  tracks,  the  first  car  of  the 
underground  system  ran  from  the  company's  car 
stable  at  Fiftieth  street  to  the  Battery  and  back. 
On  Monday  morning  the  whole  line  was  thrown 
open  in  time  for  the  early  morning  traffic.  The  en- 
tire system  works  admirably,  and  a  very  heavy 
business  is  being  done. 

The  rapid-transit-tunnel  strike  is  practically  at  an 
end.  The  last  obstacle  in  the  way  of  the  prompt 
settlement  of  the  strike  was  removed  to-day  by  the 
Central  Federated  Union,  which  gave  its  committee 
full  power  to  act.  On  the  first  day  of  the  strike 
519  men  quit  work,  throwing  a  great  many  more 
men  out  of  employment.  Before  the  strike  took 
place  5,076  men  and  414  teams  were  working  on 
the  tunnel.  Yesterday  there  was  less  than  4,000 
men  working,  and  most  of  them  had  taken  the  place 
of    strikers. 

The  Metropolitan  Street  Railway  company  will 
in  June  commence  the  construction  of  an  electric 
underground  system  on  Seventh  avenue,  in  order 
to  enable  better  time  to  be  made  by  avoiding  the 
congestion  occurring  on  the  Broadway  and  the  Sixth 
avenue  lines.  Work  on  the  new  lines  in  the  Bronx 
will    also    be    pushed    as    rapidly    as    possible. 

M.   L.   G. 


Canadian  Intelligence. 

Ottawa,  Ont.,  June  i. — Montreal  capitalists,  who 
control  the  Gatineau  and  Pontiac  railways  and  the 
new  interprovincial  bridge  connecting  the  cities  of 
Ottawa  and  Hull,  are  negotiating  for  the  purchase 
of  the  Hull  and  Aylmer  electric  railway,  which  will 
enter  Ottawa  over  the  new  bridge  when  the  Mon- 
treal people  get  control.  It  is  said  that  the  price 
asked   for   the  electric   road   is   $1,000,000. 

The  council  for  the  township  of  Sandwich  West, 
Ont.,  has  passed  a  by-law  granting  a  franchise  to 
run  a  line  of  the  South  Essex  electric  railway 
through  the  township.  The  proposed  railway  will 
run  from  Windsor  to  Kingsville,  by  way  of  Am- 
herstburg,  and  it  is  expected  it  will  be  completed 
this   year. 

Negotiations  are  under  way  for  the  construction 
of  a  line  of  electric  railway  up  the  Lievre  River, 
Que.  There  is  abundant  French  capital  behind  the 
.scheme.  What  is  proposed  is  to  construct  a  line 
of  electric  railway  from  Buckingham.  100  miles  up 
Ihe  river,  to  Rapide  L'Orignal,  the  numerous  falls 
on  the  route  affording  ample  power  for  the  genera- 
tion   of  the   necessary  electric  energy,  not  only   for 
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the  railway,  but  for  phosphate-mining  purposes, 
which  it  is  intended  to  carry  on  in  the  Buckingham 
district.  Ulric  Rouville,  a  Parisian  capitalist,  who 
owns  about  40  acres  of  these  mining  lands,  iS  the 
promoter  of  the  railway,  and  has  laid  the  plans  of 
his  project  before  the  Dominion  government  for  the 
purpose   of   obtaining  a    subsidy. 

A.  J.  Macdonald  of  Montreal  has  just  been  ap- 
pointed general  superintendent  of  the  street-railway 
system  of  the  City  of  Mexico.  Mr.  Macdonald,  who 
is  a  young  man  of  about  30  years  of  age,  is  at  pres- 
ent in  charge  of  the  center  division  of  the  Montreal 
street-railway  system,  in  the  employment  of  which 
he  began  as  a  conductor.  He  will  have  an  excellent 
field  for  the  display  of  organizing  capacity  in  Mex- 
ico, for  in  that  city  the  street-railway  system  is  op- 
erated partly  by  horse  cars  and  partly  by  electricity. 
The  railroad  company  proposes  to  convert  its  dual 
system  entirely  into  an  electric  road.  A.  V.  W. 


New  England  News. 

Boston,  Mass.,  May  31.— In  the  House  of  Repre- 
sentatives, Tuesday,  the  committee  on  metropolitan 
affairs  reported  a  bill  providing  for  the  construction 
of  the  Washington  street  subway  in  this  city.  The 
bill  substantially  follows  the  plan  proposed  by  the 
Boston  Elevated  Railway  company.  It  provides  that 
the  subway  shall  be  constructed  by  the  Boston 
Transit  Commission,  with  funds  supplied  by  the 
company;  that  the  railroad  commissioners  shall  de- 
cide as  to  whether  the  company  shall  issue  bonds  or 
stock,  and  act  as  a  board  of  appeal  in  disputes  be- 
tween the  transit  commission  and  the  company; 
that  the  subway  be  turned  over  to  the  city  of  Bos- 
ton upon  completion,  on  condition  that  the  com- 
pany be  granted  its  exclusive  use  for  40  years  from 
that  date.  The  amount  of  stock  or  bonds  the  com- 
pany can  issue  is  limited  to  $6,000,000.  The  bill  also 
provides  that  only  citizens  of  the  United  States  shall 
be  employed  on  the  work  and  that  the  wage  rate 
shall  not  be  less  than  that  paid  the  employes  of 
the  city  of  Boston. 

Without  debate  the  Senate  this  week  rejected  the 
bill  restricting  combinations  of  persons  engaged  in 
the  electric-light  business  and  placing  such  combina- 
tions under  the  supervision  of  the  Gas  Commission. 

The  bill  providing  for  the  consolidation  of  the 
Boston  and  Edison  Electric  Light  companies  was 
passed  to  be  engrossed  in  concurrence  by  the  Senate. 

On  Tuesday  about  500  members  of  the  Boston 
Bank  Officers'  association  were  given  a  compli- 
mentary ride  over  the  Charlestown  section  of  the 
Boston  elevated  road.  The  party  was  conducted  by 
Transportation  Superintendent  J.  E.  Rugg  of  the 
Boston  Elevated  Railway  company's  staff.  Super- 
intendents Neff  and  Tripp  took  the  party  through 
the  terminal,  setting-up  department,  and  car  house 
of  the  company. 

The  Massachusetts  Automobile  Club  is  planning 
an  invitation  run  for  automobiles,  to  be  held  on 
June  17th.  It  is  suggested  that  the  run  be  to  some 
point  20  miles  from  Boston,  where  a  dinner  is  to  be 
served.  After  dinner  there  may  be  an  informal  series 
of  trials,  to  be  followed  by  the  run  back  to  Boston. 
All  automobile  clubs  and  individual  owners  in  neigh- 
boring cities  will  be  invited.  It  will  not  be  a  trial 
of  speed,  the  intent  being  to  get  together  as  many 
automobilists  as  possible. 

At  a  special  town  meeting  the  citizens  of  Matta- 
poisett,  Mass.,  voted  to  accept  the  selectmen's  loca- 
tion for  the  New  Bedford  and  Onset  electric  rail- 
road. The  proposed  route  avoids  the  water  front, 
along  which  the  company  desired  a  right-of-way, 
a  proposition  that  was  opposed  by  the  summer  resi- 
dents. 

The  Peak's  Island  Electric  Railway  company  has 
submitted  new  articles  of  association  to  the  Maine 
railroad  commissioners.  The  company  proposes  to 
build  and  operate  six  miles  of  road  on  Peak's  Is- 
land,  Portland,  Me.,  harbor. 

T'he  work  of  building  the  Essex  County  street 
railroad  through  Topsfield,  Mass.,  will  be  begun 
next  Monday.  The  company  expects  to  build  one 
mile  of  road  per  week.  The  road  will  extend  from 
Danvers  to  Boxford  and  Georgetown,   Mass. 

It  is  stated  that  the  gross  earnings  of  the  Massa- 
chusetts Electric  Companies  are  10  per  cent,  larger 
than  they  were  last  year.  B. 


Southern  Developments. 

Charlotte,  N.  C,  June  i. — G.  Alexander,  H.  C. 
Smith,  A.  S.  Rice  and  others  have  been  granted  a 
franchise  to  construct  an  electric  railway  over  the 
turnpikes  of  Scott  County,  between  Georgetown  and 
Cynthiana,  Ky. 

The  Toccoa  Falls  Electric  Light  and  Power  com- 
pany will  be  prepared  within  a  month  to  furnish 
electric  lights  to  the  town  of  Toccoa,  Ga.  The 
power  house  is  situated  at  Toccoa  Falls,  two  miles 
distant.  Several  factories  will  be  supplied  with 
power. 

A  deed  of  transfer  has  been  made  conveying  to 
the  New  York  Trust  company,  represented  by  James 
E.  Spencer,  the  Rialto  Mills  property  on  the  Appo- 
mattox River  at  Petersburg,  Va.  It  is  rumored  that 
the  Richmond  Passenger  and  Power  company  is 
interested. 

Work  has  been  started  on  a  $17,000  electrical  lab- 
oratory for  the  Technological  School  at  Atlanta,  Ga. 

S.  M.  Smith  of  Pennsylvania  has  been  investigat- 
ing the  waterpowers  on  the  Chattahoochee,  near  At- 
lanta, Ga.,  and  it  is  said  that  he  has  secured  valua- 
ble rights.     Other  persons  are  reported  to  have  se- 
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cured  options,  and  extensive  electrical  developments 
may  follow. 

The  board  of  aldermen  of  Greensboro,  N.  C,  has 
granted  a  franchise  to  the  Greensboro  Electric  com- 
pany to-  install  an  electric-raihvay  system  in  the 
town.  M.  D.  Barr  and  John  Karr  of  New  York  and 
others  are  the  incorporators  of  the  company.  A 
contract  for  lighting  the  city  has  also  been  entered 
into. 

The  power  house  of  the  Durham  (N.  C.)  Traction 
company  is  about  completed.  The  company  pro- 
poses to  light  the  city  and  operate  an  electric  line. 

It  is  rumored  that  Isadore  Newman  of  New  Or- 
leans and  associates  have  secured  control  of  the  prop- 
erty of  the  Birmingham  Railway.  Light  and  Power 
company,  and  that  they  will  soon  assume  manage- 
ment. The  company  owns  about  100  miles  of  elec- 
tric  lines.  L. 

From  the  Buckeye  State. 

Columbus.  Ohio,  Jime  i.— The  most  important 
electric-railwav  deal  in  this  state  for  months  was 
the  consolidation  of  the  Cleveland,  Chagrin  Falls 
and  Eastern  and  the  Cleveland  and  Chagrin  Falls 
lines  with  the  Cleveland  and  Eastern,  which  is  owned 
and  controlled  bv  the  Everett-Moore  syndicate  and 
in  which  E.  G.  tillotson  is  also  interested,  so  far  as 
this  deal  is  concerned.  This  leaves  only  the  Cleve- 
land. Elyria  and  Western  road,  under  the  control 
of  the  Pomeroys,  out  of  the  combination  of  Cleve- 
land interurban  roads,  and  it  is  said  they  are  op- 
posed to  consolidating  with  any  other  company  ot 
svndicate,  from  the  fact  that  their  property  is  paymg 
well  and  thev  are  satisfied.  The  syndicate  purchased 
1.836  shares  in  the  two  roads  and  the  consideration, 
as  given,  is  $400,000.  The  companies  were  both  re- 
organized at  once,  the  old  directors  and  officers  being 
replaced  by  those  interested  in  or  connected  with 
the  syndicate  in  some  manner!  The  new  officers  of 
the  Cleveland.  Chagrin  Falls  and  Eastern  are  as 
follows:  President,  E.  W.  Moore;  vice-president. 
H.  Clark  Ford;  secretary  and  treasurer.  E.  G.  Til- 
lotson; manager.  R.  L.  Palmer.  The  officer-,  of  the 
Cleveland  and  Chagrin  Falls  road  are:  President, 
H.  A.  Everett;  vice-president,  W.  H.  Lamprecht; 
secretary  and  treasurer.  E.  G.  Tillotson. 

The  City  Council  of  Niles.  Ohio,  has  decided  to 
sell  the  municipal  lighting  plant  and  in  the  future 
will  buy  the  serv'ice  from  some  other  company. 

The  Summit  county  commissioners  have  granted 
Thomas  L.  Childs  a  franchise  to  build  a  road  from 
Akron  north  to  Cleveland.  Work  is  to  be  com- 
menced in  six  months. 

The  Muskingum  county  commissioners  have 
granted  the  Newark,  Zanesville  and  Coshocton  Rail- 
way company  a  franchise  to  build  a  road  from  the 
western  line  of  the  county  to  Zanesville,  and  also 
lines  running  out  of  Zanesville  in  two  other  di- 
rections. Work  must  begin  by  January  i,  icjoa,  ani 
be  completed  within  a  year  from  that  time.  A  fran- 
chise was  also  granted  to  Black  &  Taylor  to  build 
a  road  to  the  eastern  county  line.  The  Black  Dia- 
mond Traction  company  was  given  a  franchise  to 
build  lines  from  Zanesville  to  the  Morgan  county 
line,  from  Zanesville  to  the  Perry  county  line,  and 
from  Zanesville  to  the  Coshocton  county  line.  Be- 
sides this,  it  has  the  right  to  build  various  branches 
about  Zanesville  and  to  the  main  lines  at  other  points. 
The  Zanesville  Electric  Railway  company  has  been 
granted  a  franchise  to  use  the  Sixth  street  and 
Monroe  street  bridges  for  extensions  that  will  be 
built. 

The  stockholders  of  the  Chillicothe-Hillsboro  Trac- 
tion company  met  at  Chillicothe  a  few  days  ago  and 
decided  to  increase  the  capital  stock  of  the  company 
from  Sio.ooo  to  $1,000,000,  and  a  number  of  the  east- 
ern capitalists  who  will  furnish  the  money  are  to 
be  taken  into  the  directorate.  It  now  seems  that 
the  company  means  business. 

The  employes  of  the  People's  Railway  company  at 
Dayton  threatened  to  strike  when  their  present  agree- 
ment expires  unless  the  company  should  recognize 
the  union,  but  the  matter  was  settled  by  the  State 
Board    of   Arbitration. 

It  is  said  that  the  Pennsylvania  Railroad  company 
has  given  the  Village  Council  of  Crestline  notice  that 
if  the  latter  allows  more  than  one  electric  line  to 
cross  the  railroad  company's  tracks  it  will  move  its 
large  shops  from  there  to  Mansfield. 

It  is  reported  that  a  company  of  Cleveland  capital- 
ists will  soon  be  incorporated  to  build  an  electric 
line  from  Salem  to  East  Liverpool. 

The  Village  Council  of  Bellville  has  sold  $8,000 
in  bonds  to  secure  money  to  build  an  electric-light 
plant. 

It  is  announced  that  the  Ohio  Valley  Interurban 
Railway  company  is  being  organized  in  Cincinnati  to 
build  a  road  from  Cincinnati  to  Portsmouth,  with 
branches  running  north  and  east.  John  Kilgour  of 
the  Cincinnati  Street  Railway  company  is  said  to  be 
interested  in  the  new  company,  and  the  Franklin 
Bank  of  Cincinnati  is  believed  to  be  looking  after 
the  finances. 

It  is  reported  that  an  agreement  has  been  reached 
between  the  Detroit  and  'Toledo  Shore  Line  and  the 
Detroit  and  Toledo  Short  Line,  so  that  there  will  he 
no  ruinous  rates  in  competition.  The  companies  will 
cover  about  the  same  territory. 

Work  has  been  commenced  on  the  Cincinnati,  Day- 
ton and  Fort  Wayne  road  near  Celina. 

The  Scioto  Valley  Traction  company .  has  made 
aoplication  for  a  lease  of  portions  of  the  Hocking 
Canal,  between  Columbus  and  Lancaster.  An  old 
railroad    company    that    has    never    made     a     move 


toward  building  holds  a  lease  on  the  property,  if 
the   contract   has   not   been  voided. 

General  H.  A.  Axline,  president  of  the  Urbana, 
Mechanicsburg  and  Columbus  Electric  Railway  com- 
pany, says  that  arrangements  have  been  made  to 
begin  work  on  the  line  at  once. 

An  ordinance  has  been  introduced  in  the  Cleve- 
land council  to  allow  the  Big  Consolidated  road  to 
extend  its  line  on  Bank  street  to  the  Union  depot. 

The  Salem,  Lisbon  and  East  Liverpool  Traction 
company,  with  a  capital  stock  of  $10,000,  has  been 
incorporated,  to  build  a  line  connecting  the  three 
towns  mentioned  in  the  name.  The  incorporators 
are  H.  Whitford  Jones,  F.  N.  Hait,  Charles  H.  Tay- 
lor, George  B.  Billman  and  H.  H.  Poppleton. 

The  Columbus,  New  Albany  and  Johnstown  Rail- 
way company  has  closed  a  contract  with  the  Colum- 
bus Railway  company  to  enter  the  city  over  its  lines. 

The  commissioners  of  Miami  County  have  granted 
the  Miami  Valley  Railway  company  a  franchise  to 
use  the  public  road  from  Piqua  north  to  the  county 
line. 

The  Portage  county  commissioners  have  granted 
J.  A.  Blackburn  and  George  W.  Taylor  a  franchise 
to  build  an  electric  road  from  Garrettsville  to  the 
Trumble   county  line.    • 

The  City  Council  of  Fostoria  has  granted  the  Ohio 
and  Northwestern  Electric  Railway  company  a  fran- 
chise to  operate  in  that  city. 

The  Toledo,  Fostoria  and  Findlay  road  has  re- 
ceived 14  55-horsepower  motors  for  its  new  cars. 
Four  of  them  will  be  placed  on  the  car  known  as 
the  "Flyer"  and  two  each  on  the  others. 

The  Ohio  Brass  company  of  Mansfield  has  been 
awarded  the  contract  for  furnishing  the  overhead 
material  for  the  Miami  and  Erie  Transportation  com- 
panj',  on  its  line  from  Cincinnati  to  Dayton,  the 
price  being  $28,000. 

E.  M.  Kerlin  has  been  granted  a-  franchise  to  build 
an  electric  road  from  Fremont  to  Port  Clinton. 
There  is  a  great  deal  of  rivalry  among  the  various 
companies  which  wish  to  reach  Port  Clinton. 

The  Columbus,  Winchester  and  Lancaster  Trac- 
tion company  has  been  granted  a  franchise  by  the 
City  Council  of  Lancaster  to  build  its  line  into 
that   town.  O.    M.    C. 


Information  from  Indiana. 

Indianapolis,  June  3. — Attorney-general  Taylor  has 
declined  to  give  an  opinion  as  to  whether  the  act 
of  the  last  Legislature,  authorizing  councils  of  cities 
and  towns  of  certain  population  to  appoint  boards  of 
electric-light  commissioners,  is  optional  or  ob- 
ligatory. He  advises  a  test  suit  in  court,  as  his 
opinion   would  not  be  binding. 

Work  on  the  new  electric-light  plant  at  Richmond 
has  been  begun.  Instead  of  issuing  bonds,  the  nec- 
essary money  has  been  borrowed. 

The  electric  headlight  on  the  Clover  Leaf  flyer 
prevented  a  bad  wreck  near  Bluffton  recently. 
A  cow  was  lying  on  the  track  asleep,  and  the  engi- 
neer saw  her  in  time  to  prevent  derailing  the  train, 
which  was  running  at  the  rate  of  40  miles  an  hour. 
Had  the  locomotive  been  equipped  with  the  old- 
style  headlight,  it  would  have  been  impossible  to 
have  seen  the  animal  in  time  to  have  prevented  a 
serious  wreck. 

Rather  than  be  compelled  to  move  his  electric-light 
plant  from  its  present  location  at  Fairmount,  Gilbert 
Larue  offered  to  furnish  the  town  with  40  arc  lights 
for  the  streets  free  for  a  period  of  10  years.  The 
town  board  refused  to  accept  the  proposition.  Two 
years  ago  Larue  sold  the  plant  to  the  town  board 
for  $18,000,  in  payments  of  $150  per  month.  The 
board  was  changed  a  year  afterward  and  the  con- 
tract repudiated.  The  new  board  made  Larue  a 
written  tender  of  the  plant,  which  he  refused  to 
accept,  and  brought  suit  to  collect  the  money  due 
him.  The  court  not  only  refused  to  give  judgment, 
but  knocked  out  the  deal  completely,  on  the  two 
per  cent,  constitutional  limit  of  indebtedness.  Since 
that  time  Larue  has  made  many  eiTorts  to  com- 
promise, and  has  at  last  succeeded.  He  gets  $1,400, 
one-third  the  amount  due  him,  takes  back  the  ma- 
chinery and  is  to  move  the  plant  off  the  town's 
ground   within   90   days. 

The  incorporation  of  the  Union  Traction  company, 
under  the  laws  of  New  Jersey,  with  a  capitalization 
of  $15,000,000,  is  responsible  for  another  revival 
of  the  story  that  a  movement  is  on  foot  to  consoli- 
date the  street-railway  systems  of  a  number  of  large 
cities,  including  that  of  Indianapolis.  The  fact  that 
Randall-Morgan  and  the  Widener-Elkins  syndicate 
of  Philadelphia  are  among  the  most  prominent  of 
the  incorporators  of  the  new  company,  and  that  they 
are  interested  in  the  Cincinnati,  Indianapolis  and 
other  large  street-railway  companies,  has  helped  to 
spread  this  impression.  It  is  reported  that  there  is 
a  plan  to  combine  the  lines  in  Detroit.  Cincinnati, 
Cleveland.  Toledo  and  Indianapolis  under  one  head- 
Important  extensions  of  the  College  avenue  and 
the  Pennsylvania  lines  of  the  local  traction  company 
are  now  being  made,  one  to  the  state  fair  grounds 
and  the  other  to  Broad  Ripple  Park. 

Employes  of  the  Union  Traction  company  of  Aii- 
derson,  with  representatives  from  Marion,  Muncie 
and  Indianapolis,  on  the  night  of  June  1st.  marched 
to  the  home  of  Charles  Berry  and  presented  him 
with  a  $175  watch  and  chain.  Berry's  resignation 
as  general  superintendent  of  the  Union  Traction 
company  becomes  effective  on  June  15th.  His  suc- 
cessor has  not  been  announced.  Mr.  Berry  is  highly 
regarded  by  the  officers  and  employes  of  the  company. 

The  electric  linemen  employed  by  the  Indianapolis 


Street  Railway  company  have  returned  to  work. 
They  are  to  work  10  hours  a  day,  but  are  to  receive 
a  sufficient  amount  above  the  $2.50  scale  to  repay 
them  for  the  extra  hour.  They  will  receive  time 
and  a  half  for  overtime  and  double  time  for  holi- 
days and   Sundays. 

The  constitutionality  of  the  three-cent-fare  law 
for  Indiariapolis  was  argued  before  the  Supreme 
Court  during  the  wee'K.  Those  who  heard  the  argu- 
ment are  inclined  to  the  belief  that  the  law  under 
which  the  present  local  company  was  organized,  and 
which  impliedly  repeals  the  three-cent-fare  law  and 
authorizes  the  charging  of  five-cent  fares,  will  be 
overruled  by  the  court  and  the  three-cent-fate  law 
declared  to  be  in  full  force  and  effect.  It  was  argued 
that  the  Indiana  constitution  forbids  the  creation 
of  corporation  by  special  legislation.  It  is  evident 
that  the  local  company's  management  is  uneasy  and 
put  the  hearing  off  as  long  as  possible. 

The  steam-railroad  companies  running  into  Indi- 
anapolis have  entered  into  competition  with  the  in- 
terurban roads  for  suburban  business.  They  have 
put  on  additional  trains,  reduced  the  fares  to  meet 
electric-car  fare  and  provided  commutation  tick- 
ets. 

The  opening  of  the  Indianapolis  and  Franklin 
electric  road  from  Greenwood  was  made  last  week. 
President  Irwin  took  an  excursion  party  over  the 
line  and  formally  dedicated  the  extension. 

A  threatened  strike  of  all  the  Terre  Haute  and 
Brazil  electric-railway  employes  was  settled  to-day. 
The  former  company,  which  controls  both  systems, 
agreed  to  an  increase  in  the  wages  of  certain  em- 
ployes  by   July    1st.  F. 


Northwestern  Notations. 

Minneapolis,  Minn.,  June  I. — The  Supreme  Court 
of  Minnesota  has  upheld  the  decision  of  the  lower 
court  in  the  matter  of  the  city  of  Stillwater,  Minn., 
against  the  Twin  City  Rapid  Transit  company.  The 
'city  sought  to  annul  the  franchise  of  the  company 
for  failure  to  do  certain  things,  among  them  being 
to  extend  a  line  to  South  Stillwater.  The  lower 
court  held  that  South  Stillwater,  as  a  village,  had 
no  power  to  grant  a  charter  of  the  kind  proposed. 
The  Supreme  Court  now  indorses  this  view. 

An  extension  has  been  granted  by  the  attorney- 
general  of  Wisconsin  in  the  hearing  for  the  annul- 
ment of  the  charter  of  the  Duluth-Superior  Traction 
company  in  Superior,  Wis.  It  is  understood  that 
the  company  will  seek  an  amicable  settlement  of  the 
matters   in    dispute. 

The  inside  wiremen  among  the  electrical  work- 
ers of  Minneapolis  have  gone  on  a  strike  for  a 
union  scale  of  wages  and  an  eight-hour  day,  with 
time  and  a  half  for  overtime  and  double  time  for 
Sunday  and  holiday  work. 

Work  has  been  started  at  Seattle,  Wash.,  for  the 
proposed  electric  line  to  Ballard.  It  is  hoped  to 
have  cars  running  by  the  second  week  in  July. 

The  Des  Moines  Edison  Electric  Light  company 
will  materially  enlarge  its  proposed  underground 
system   in  Des  Moines.  Iowa. 

The  promoters  of  the  projected  electric  railway 
from  Wausau  to  iXerrill.  Wis.,  are  arranging  for  the 
right-of-wav  and  seeking  out  the  most  feasible  route. 

The  Board  of  Public  Works  of  Seattle,  Wash., 
will  require  that  all  poles  in  the  city  must  be 
painted,  if  they  have  stood  for  more  than  six 
months. 

The  stockholders  of  the  Union  Electric  company 
of  Dubuque,  Iowa,  have  elected  new  officers  from 
the  reorganized  board  of  directors.  The  company 
is  making  all  arrangements  for  extensive  new  equip- 
ment, new  machinery  and  improved  service. 

The  Board  of  Trade  of  Mankato,  Minn.,  pro- 
poses to  continue  an  agitation  until  a  street-railway 
system  can  be  secured. 

It  is  reported  that  the  electric-light  plant  taken 
out  of  the  village  of  Roseau,  ilinn.,  will  be  put  in  at 
Badger,   Minn.     It  was  too  small  for  Roseau. 

Machinery  has  been  ordered  for  a  new  electric- 
light    plant    for   Redfield,    S.    D. 

Residents  of  East  Houghton,  Mich.,  want  the 
Houghton  Street  Railway  company  to  extend  a  line 
to   that    suburb. 

The  Sauk  County  Traction  and  Power  company 
has  been  incorporated  to  build  an  electric  line  be- 
tween Portage  and  Baraboo,  Wis. 

The  electric-light  company  of  Red  Lake  Falls, 
Minn.,  contemplates  extensive  improvements  to  its 
plant,    including   a    new    dynamo. 

Hoos  Bros,  have  been  given  a  contract  at  Cen- 
tralia.  Wash.,  to  furnish  waterpower  with  which 
to  operate  the  city  electric-light  plant.  If  it  proves 
to  be  a  success,  the  city  will  discard  its  steam 
plant.  R. 

PERSONAL. 

J.  C.  Neely  of  the  Kellogg  Switchboard  am! 
Supply  company  of  Chicago  has  just  returned  from 
a  trip  of  some  weeks'  duration,  during  which  time 
he  visited  all  the  exchanges  installed  by  his  company. 

Prof.  F.  W.  Wood,  assistant  professor  of  physics 
in  the  University  of  Wisconsin,  has  been  called  to 
the  staff  of  Johns  Hopkins  University  at  Baltimore. 
Professor  Wood  will  probably  be  made  assistant 
to  Dr.  Joseph  Ames,  who  has  directed  the  work 
of  the  Department  of  Physics  since  the  death  oi 
Professor  Rowland. 

Mrs.  Alfred  Stromberg.  wife  of  President  Strom- 
herg  of  the  Stromberg-Carlson  Telephone  Manufac- 
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luring  company,  started  from  Chicago  for  Sweden 
June  3d.  Mrs.  Stromberg  is  accompanied  by  her 
four  children  and  will  visit  her  old  home  in  Stock- 
holm, remaining  abroad  during  the  coming  summer. 

B.  R.  T.  Collins,  chief  engineer  of  the  Harrison 
street  station  of  the  Chicago  Edison  company,  is 
a  lieutenant  in  the  Illinois  Naval  Militia,  and  he 
was  in  command  of  the  training  ship  Dorothea  on 
her  recent  trip  from  Philadelphia  to  Chicago. 
Lieutenant  Collins  served  as  ensign  on  the  Scorpion 
during  the  Spanish-American  war. 

G.  H.  Atkin  and  M.  J.  Endlong  have  opened  a 
western  branch  for  the  Electric  Vehicle  company 
of  New  York  at  267  Wabash  avenue,  Chicago.  Both 
gentlemen  are  well  known  to  the  electrical  fraternity. 
Mr.  Budlong  was  formerly  treasurer  of  the  Siemens 
&  Halske  company,  while  Mr.  Atkin  was  for  10 
\ears  with  the  General  Electric  company  and  later 
secretary  and  treasurer  of  the  Woods  Motor  Vehicle 
company. 

It  was  announced  at  the  annual  commencement 
of  the  Columbus  Art  School  of  Columbus.  Ohio,  on 
May  28th  that  Emerson  McMillin  of  New  York, 
the' well-known  head  of  the  McMillin  gas  and  elec- 
tric-light plants,  had  offered  to  give  a  site  on  East 
Broad  street,  valued  at  $30,000.  and  a  sum  not  to 
exceed  $100,000,  for  the  erection  of  an  art  museum, 
providing  an  equal  amount  was  raised  by  the  people 
of  Columbus  by  popular  subscription. 

J.  R.  Nutt  of  Akron.  Ohio,  who  is  interested  in 
half  a  dozen  electric-railway  companies  and  several 
Independent  telephone  companies  in  Ohio,  has  ac- 
cepted the  position  of  secretary  and  treasurer  of  the 
Savings  and  Trust  company  of  Cleveland,  one  of  the 
largest  financial  institutions  in  that  city.  This  will 
not  change  his  official  capacity  with  any  of  the  other 
companies  that  he  is  connected  with,  except  the 
Central  Savings  Bank  of  Akron,  of  which  he  was 
secretary  and  treasurer. 


ing  and  Supplies  of  the  city  of  New  York  by  the 
Atlantic  Telephone  company  for  a  permit  to  use 
the  subways  and  to  string  wires.  The  company 
named  controls  the  franchise  granted  by  the  former 
city  of  Brooklyn  to  the  New  York  and  Eastern 
Telephone  company,  and  says  that  it  has  a  capital 
of  $5,000,000    paid  in. 


GENERAL  TELEPHONE  NEWS. 

A  system  of  telephones  is  being  installed  at  Lump- 
kin, Ga. 

The  Bell  Telephone  company  has  obtained  a  fran- 
chise for  a  telephone  system  at  Richmond,  Va. 

The  Northern  New  York  Telephone  company  has 
been  purchased  by  the  Hudson  River  Telephone 
company  for  $100,000. 

An  ordinance  has  been  passed  authorizing  the 
Southern  Bell  Telephone  and  Telegraph  company 
to  do  business  in  the  city  of  Richmond,  Va. 

The  monthly  statement  of  the  Mexican  Telephone 
company  for  March  showed  a  total  number  of  sub- 
scribers of  3,549,  an  increase  of  48  during  the  month. 

A  toll  line  will  be  built  from  Greensboro  to  Ral- 
eigh. N.  C.  by  the  Southern  Bell  Telephone  com- 
pany. W.  T.  Gentry  is  general  manager  of  the 
compan3^ 

D.  W.  Axley,  J.  T.  Patterson  and  others  have 
been  granted  articles  incorporating  the  Cherokee 
Telephone  company  of  Murphy,  N.  C.  The  capital 
stock  is  $2,500. 

Notice  of  increase  of  capital  stock  has  been  filed 
by  the  Citizens*  Telephone  company  of  Grand 
Rapids.  Mich.  The  capital  will  be  increased  from 
$550,000  to  $1,000,000. 

The  directors  of  the  Chicago  Telephone  company 
have  voted  to  issue  $1,000,000  of  additional  stock 
on  October  ist.  It  is  expected  that  $2,000,000 
more  stock  will  be  issued  this  year. 

A  number  of  Cleveland  (Ohio)  and  Elmira 
( N.  Y.)  capitalists  have  incorporated  the  Citizens' 
Telephone  company  of  Elmira.  N.  Y.,  with  a  capital 
slock  of  $250,000.  The  company  will  operate  in 
Elmira   and   Chemung  County. 

The  Bell  Telephone  company  has  announced  its 
intention  of  constructing  a  go-mile  long-distance  tele- 
phone line  between  Raleigh  and  Greensboro,  N.  C. 
Other  lines  are  also  under  consideration.  A  line 
-has  also  been  started  between  Asheville,  N.  C,  and 
Spartanburg,  S.  C. 

The  long-distance  lines  connecting  the  cities  of 
central  Germany  with  Frankfort,  Kalk.  Miihlheim, 
Cassel  and  Weisbaden,  in  the  western  part  of  the 
country,  have  been  opened  to  the  public.  The 
charge  is  one  mark  (23.8  cents)  for  every  three 
minutes'  conversation  to  any  one  of  the  above- 
named  places. 

The  Cumberland  Telephone  and  Telegraph  com- 
pany has  decided  to  increase  its  capital  stock  to 
$7,500,000.  Part  of  the  added  capital  will  be  used 
in  completing  a  line  now  in  course  of  construction 
between  Nashville,  Tenn.,  and  Louisville,  Ky.  Lines 
from  Shreveport,  La.,  to  New  Orleans,  and  from 
New  Orleans  to  Beaumont,  Texas,  are  also  to  be 
built. 

The  Erie  Telephone  company's  nott.^  for  $7,500,- 
000,  representing  the  loan  due  January  10.  1902,  have 
been  sold.  At  the  start,  $1,500,000  was  withdrawn 
for  investment,  an  option  on  $1,200,000  was  given 
to  certain  interests,  and  $4,800,000  was  offered  to 
the  public  by  a  bankers'  syndicate.  The  amount 
offered  the  public  has  been  sold  and  the  option  has 
been  exercised. 

Application  has  been  made  to  Commissioner  Kear- 
ney  of  the  Department  of  Public  Buildings,  Light- 


ELECTRIC  LIGHTING. 

J.  W.  Shelor  has  been  granted  a  franchise  at 
Walhalla,  S.  C,  for  the  construction  of  an  electric- 
light  plant. 

A  franchise  has  been  granted  McMillan  &  Simp- 
son at  Holden,  Mo.,  for  an  electric-lighting  and 
heating  plant. 

The  office  of  the  electric-light  company  at  Marsh- 
fiekl,  Wis.,  was  recently  damaged  by  fire  to  the  ex- 
tent of  $4,000. 

At  a  special  election  held  at  Frankfort,  N.  Y.,  it 
was  decided  to  borrow  $18,000  for  the  purpose  of 
erecting  an  electric-light  plant. 

The  town  of  Globe,  Ariz.?  will  be  supplied  with 
electric  power  from  a  plant  which  is  to  be  erected 
on    Salt    River,   20  miles    above    Globe. 

The  stockholders  of  the  Citizens'  Light  and  Power 
company  of  Rochester,  N.  Y.,  have  increased  the 
capital   stock   from  $150,000  to  $2,500,000. 

Two  applications  have  been  filed  with  the  City 
Council  of  Fullerton,  Neb.,  for  an  electric-light  fran- 
chise, one  by  T.  Lee  and  one  by  E.  D.   Gould. 

Increase  in  the  capital  stock  of  the  Newmarket 
Electric  Light,  Power  and  Heat  company  of  New- 
market. N.  H.,  has  been  made  from  $10,000  to  $22,- 
000. 

T.  H.  Gillmer.  W.  Wallace  and  E.  W.  Gillmer 
have  petitioned  the  W^arren  (Ohio)  council  for  a 
30-year  franchise  for  the  erection  and  maintaining 
of  a  public  heat  and  power  plant. 

The  Cleveland  (Tenn.)  Water  and  Electric  Light 
company  has  sold  its  electric-light  and  power  plant 
to  a  local  company,  composed  of  J.  H.  and  G.  L. 
Hardwick,  G.  Gate,  J.  A.  and  T.  D.  Steed. 

Bids  will  be  received  until  June  12th  for  installing 
eJectric-light  machinery  and  furnishing  arc  lamps, 
etc.,  at  Sharpsburg,  Pa.  F.  A.  Smith,  E.  Roesler 
and  G.  D.  McMorran  constitute  the  committee. 

Bids  will  be  received  by  C.  Taylor  Leland,  421 
Chestnut  street,  Philadelphia,  Pa.,  for  the  installa- 
tion of  an  electric-light  plant  for  the  Delaware  City 
Light  and  Water  company,  including  dynamos,  wire 
and  poles. 


ELECTRIC  RAILWAYS. 

An  electric  line  is  proposed  between  Milton  and 
Owenton,  Ky.,   a   distance   of  35   miles. 

Contracts  for  the  building  of  a  street  railway  six 
miles  long  in  Biloxi,  Miss.,  will  be  let  in  a  few 
weeks. 

A.  P.  and  A.  J.  Goddard,  the  owners  of  the  Free- 
port  (111.)  electric  street-car  line,  are  making  ar- 
rangements  to   extend  the  system   to   various   parts 

of   the   city. 

The    Metropolitan    Rapid   Transit  Railway,    Light 

and   Power  company,    Birmingham.  Ala.,   will  build 

an  elec'tric  power  plant  soon.     E.  F.  Enslen  is  treas- 
lu'er  of  the  company. 

Right-of-way  for  a  trolley  line  from  Allentown. 
Pa.,  to  Palmerton,  Carbon  (llounly,  has  been  secured 
by  the  Lehigh  and  Carbon  Electric  Railway  com- 
pany.    The  line  will  be  20  miles  long. 

A.  W.  James,  J.  H.  Duhlman.  A.  Sm.alley  and 
others  have  incorporated  the  Findlay  and  Marion 
Electric  Railway  company  at  Findlay,  Ohio.  An 
electric  railway  will  be  built  between  Marion  and 
Findlay  via   Upper  Sandusky. 

The  Coal  Belt  Electric  Railway  company  pro- 
poses to  build  an  electric  belt  line  from  Marion. 
Ill,  through  Johnson  City,  Herrin  and  Carterville, 
and  from  there  back  to  Marion.  The  road  will  pass 
through    rich   coal   fields   all    the   way. 

Arrangements  have  been  completed  for  the  con- 
struction of  the  Saginaw  Southern  railway,  extend- 
ing from  Saginaw  to  Jackson,  Mich.,  via  St.  Charles, 
Chesaning.  Owosso  and  Lansing.  The  company  is 
organized   with  $1,000,000  capital   stock. 

The  Lima.  Delnhos,  Van  Wert  and  Fort  Wayne 
Traction  company  has  been  incorporated  at  Lima. 
Ohio,  by  Cleveland  and  Lima  capitalists,  with  a 
capital  stock  of  $50,000.  The  line  will  parallel  the 
Pittsburg.  Fort  Wayne  and  Chicago  branch  of  the 
Pennsylvania   Railroad   system. 

It  is  understood  that  the  Hampton  Roads  Rail- 
way and  Electric  company,  which  has  a  franchise 
to  build  an  electric  road  in  Newport  News,  Va., 
that  will  connect  with  Old  Point  Comfort,  has  just 
purchased  $40,000  worth  of  electrical  machinery,  to 
be  installed  in  the  new  power  house. 

The  sale  of  the  Detroit  and  Pontiac  railway  to  the 
Detroit  United  Railroad  company  was  consummated 
May  3rst.  The  road  is  35  miles  long,  and  from  now 
on  will  be  run  as  a  part  of  the  United  Railroad 
system.     The    purchase    is    said    to   be   another   step 


toward   a  consolidation   of  all   the   suburban   trolley 
lines   with  the  Detroit   United  Railroad   company. 

New  car  shops  are  to  be  built  by  the  Rochester 
(N.  Y.)  Railway  company,  at  a  cost  of  $200,000. 
Flans  are  now  under  consideration  for  a  one-story 
structure  173  feet  wide  by  200  feet  long. 

The  stockholders  of  the  Ballston  Terminal  Elec- 
tric railroad,  Ballston  Spa.  N.  Y.,  have  voted  to 
increase  the  capital  stock  from  $300,000  to  $1,500,- 
000.  The  road  will  extend  from  Ballston  Spa  to 
Amsterdam,   N.   Y.,  a  distance  of  20  miles. 

A  company  has  been  organized  at  Findlay,  Ohio, 
to  connect  Findlay  and  Fort  Wayne.  Ind.  The  line 
will  touch  Benton,  Pandora,  Columbus  Grove,  Ot- 
tawa and  Cavitte.  Dr.  W.  H.  Boggs  of  Columbus 
Grove,  Dr.  M.  H.  May  of  Pandora  and  J.  H. 
Whistler   are   among   those   interested. 


AUTOMOBILES. 


On  June  15th  the  Automobile  Club  of  New  Eng- 
land will  hold  a  race  meet  at  Clyde  Park,  Brookline, 
Mass.  There  will  be  speed  contests  between  special 
racing  automobiles  of  French  and  American  patterns 
and  regular  and  special  types  of  steam,  gasoline  and 
electric  road  carriages.  Entri'es  are  expected  from 
all    over   the    country. 

The  Paris-Bordeaux  automobile  race  was  run  May 
29th  and  was  won  by  M.  Fournier  in  eight  hours,  44 
minutes  and  44  seconds.  The  course  was  555  kilo- 
meters and  500  meters  (345  miles)  long,  and  an 
average  speed  of  63  kilometers,  720  meters  an  hour, 
was  maintained  by  M.  Fournier.  His  highest  speed  on 
open   roads  was   100  kilometers  an  hour. 

Alexander  B.  Winton  and  Charles  B.  Shanks  of 
Cleveland.  Ohio,  who  started  across  the  continent 
from  San  Francisco  in  an  automobile,  have  aban- 
doned the  attempt.  Their  machine  got  stalled  in 
the  sand  hills  near  Winnemucca,  Nevada.  Mr. 
Winton  says  it  is  impossible  for  an  ordinary  auto- 
mobile to  cross  the  sandy  deserts  of  Nevada. 


PUBLICATIONS. 


A  price-list,  containing  descriptive  matter  of  flex- 
ible conduit  for  electric  wiring,  has  been  recently 
issued  in  folder  form  by  the  St.  Louis  Electrical 
Supply  company  of  St.  Louis,  Mo. 

The  Jeffery  Manufacturing  company  of  Colum- 
bus, Ohio,  is  sending  out  to  the  trade  throughout 
the  country  copies  of  a  circular  which  contams  a 
large  number  of  illustrations  of  the  company's  ele- 
vating and  conveying  machinery  and  electric  and 
pneumatic   coal-mine   equipments. 

A  new  catalogue  has  just  been  issued  by  the  Chi- 
cago Fuse  Wire  and  Manufacturing  company  of 
Chicago  on  tested  fuse  wire  and  links.  The  publi- 
cation has  been  prepared  with  considerable  care 
with  the  idea  especially  in  view  to  consider  con- 
venience in  ordering,  particularly  where  special  sizes 
are   required. 

Beautiful  samples  of  the  engraver's  art  are  dis- 
tributed by  the  Franklin  Engraving  and  Electro- 
typing  company  of  Chicago  in  a  folder  bearing  the 
title  "A  Message  from  Franklin."  The  work  shown 
is  of  particular  interest  to  manufacturers  of  elec- 
trical equipment,  and  is  really  of  the  highest  order 
of  excellence. 

The  storage  batteries  manufactured  by  the  Gould 
Storage  Battery  company  of  Depew,  N.  Y.,  are 
well  illustrated  and  described  in  a  recently  issued 
catalogue.  Besides  a  general  line  of  cells,  with 
views  of  the  plates,  there  are  listed  and  illustrated 
special  batteries  for  railroad-train  and  yacht  lighting, 
automobiles  and  portable   use. 

Recent  bulletins  issued  by  the  Fort  Wayne  Elec- 
tric Works  of  Fort  Wayne,  Ind..  are  descriptive  of 
different  types  of  Wood  apparatus.  They  include 
open  series,  direct-current  arc  lamps  of  the  shunt 
type,  measuring  instruments,  constant-current  dy- 
namos for  arc  lighting,  with  improved  regulators, 
cut-outs  for  arc  circuits,  and  primary  fuse  boxes. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia has  recently  issued  a  special  bulletin  for 
Pan-American  visitors,  illustrating  and  briefij'  de- 
scribing in  its  24  pages  various  applications  of  the 
Chloride  accumulator  to  electric  lighting  and  power. 
The  illustrations  are  large  and  very  clear,  and  peak 
and  regulation  diagrams  help  to  explain  the  opera- 
lion  of  the  batteries. 

The  Illuminating  Publishing  company  of  Cincin- 
nati has  published  a  pamphlet  entitled  'Ts  Gasoline 
Lighting  Dangerous?"  Its  50  pages  are  given  up 
to  extracts  and  clippings  recounting  explosions  of 
gasoline  and  acetylene,  the  object  of  the  publication 
being  to  point  out  the  danger  to  human  life  and 
property  resulting  from  the  use  of  those  fluids  for 
illuminating  purposes. 

The  advertising  department  of  the  Joseph  Dixon 
Crucible  company,  Jersey  City,  N.  J.,  has  just  pub- 
lished a  handsome  specimen  of  modern  catalogue 
making.  The  publication  is  a  catalogue  of  the  graph- 
ite productions  of  the  Dixon  company,  and  its  77 
pages  are  replete  with  illustrations  and  descriptions 
of  crucibles,  flake  and  special  forms  of  graphite  for 
lubricating  purposes,  lead  pencils,  etc.  Views  of 
the  diiTerent  plants,  mines  and  mills  of  the  com- 
pany are  shown.  The  cover  of  the  catalogue  is 
especially    attractive,    as   it   is   printed   in .  a   striking 
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copper-bronze  color,  the  clay-modeled  design  teing 
representative  of  a  crucible-steel  plant. 

S.  Rentell  &  Co.  of  London  publish  a  book  on 
"Conduit  Wiring  and  Erection,"  by  L.  M.  Water- 
house.  The  little  volume  aims  to  set  forth  the  best 
and  most  economical  methods  of  interior  conduit 
construction  and  plans  for  wiring.  Special  reference 
is  made  to  the  efliciency  of  the  Simplex  system  of 
steel  conduits,  which  is  believed  to  give  the  best 
results    for   interior   work. 


SOCIETIES  AND  SCHOOLS. 

S.  G.  McMeen,  engineer  of  the  Central  Union 
Telephone  company  of  Chicago,  gave  an  address 
before  the  students  of  the  Armour  Institute  of  Tech- 
nology on  May  29th  on  "Modern  Telephone  Prac- 
tice." 

S.  P.  Grace  of  the  engineering  staff  of  the  Erie 
Telephone  and  Telegraph  system,  with  headquarters 
at  Detroit,  delivered  a  course  of  lectures  on  "Tele- 
phone Engineering"  last  week  to  the  students  of  the 
engineering  department  of  the  University  of  Michi- 
gan at  Ann  Arbor,  Mich. 

The  University  of  Chicago  has  secured  about  a 
quarter  of  a  block  of  property  fronting  on  Ingleside 
avenue,  just  north  of  Fifty-eighth  street,  Chicago. 
The  purchase  has  been  made  so  as  to  provide  more 
room  for  the  new  power  house  soon  to  be  erected. 
It  is  said  that  $32,000  was  expended  for  the  prop- 
erty. 

A  course  in  drawing,  designed  especially  to  meet 
the  requirements  of  teachers,  has  been  prepared  by 
the  International  Correspondence  Schools,  Scranton, 
Pa.  Drawing  is  of  considerable  importance  to  teach- 
ers, a  number  of  states  requiring  applicants  for 
teachers'  certificates  to  pass  an  examination  in  it. 
and  it  is  probable  that  other  states  will  do  hkewise. 
The  schools'  drawing  course  will  qualify  teachers 
not  only  to  pass  such  examinations  but  to  fill  posi- 
tions  successfully  as    instructors    in    drawing. 

The  Rev.  Dr.  Frank  W.  Gunsaulus,  who  a  year 
ago  resigned  as  president  of  the  Armour  Institute 
of  Technology  of  Chicago,  has  been  induced  to  re- 
sume the  position  at  the  head  of  the  school.  Two  new 
buildings  are  to  be  erected  on  land  contiguous  to  the 
site  of  the  present  structure.  The  first  to  be  erected 
will  be  a  shop  building  to  contain  the  pattern  shops, 
machine  shops  and  foundries,  and  will  entail  an  ex- 
pense of  from  $50,000  to  $100,000.  A  memorial 
building  for  P.  D.  Armour,  Sr.,  will  be  the  next 
erected.  It  will  provide  quarters  for  the  electrical, 
mechanical,  chemical  and  civil-engineering  courses, 
and  will  cost  considerably  more  than  the  shop  build- 
ing. In  the  future  coeducation  will  be  no  part  of 
the  school's  work.  Professor  Victor  C.  Alderson, 
who  has  been  acting  president,  will  remain  as  dean 
of  the  Institute. 


MISCELLANEOUS. 


The  local  union  of  electrical  workers  of  Atlanta, 
Ga.,  has  made  a  formal  demand  upon  their  em- 
ployers for  a  nine-hour  workday  and  an  increase 
of  25  cents  a  day  in  wages. 

One  of  the  new  features  that  have  been  added  to 
the  New  York  Central's  Empire  State  Express  is 
that  of  lighting  the  coaches  by  electricity  generated 
by  an  attachment  to  the  axles  of  the  running  gear. 

Sealed  proposals  will  be  received  at  the  office 
of  the   super\'ising   architect.   Treasury  Department, 


Washington,  D.  C,  until  June  26th  for  the  installa- 
tion of  a  conduit  and  wiring  system  for  the  post- 
office  building  at  Menominee,  Mich.  Specihcations 
may  be  obtained  at  the  office  of  the  superintendent 
of  construction  at  Menominee,  or  at  the  office  of 
James   Knox   Taylor,    supervising   architect. 

A  plot  to  defraud  the  Washington  (D.  C.)  Trac- 
tion company  has  been  detected  by  the  company. 
Counterfeit  tickets  of  dangerous  similarity  to  the 
regular  tickets  have  been  found,  and  a  confession 
has  been  made  by  one  of  the  conductors.  He  said 
that  he  had  used  counterfeit  tickets  printed  in  Eng- 
land. Several  thousand  dollars  is  believed  to  have 
been  made  by  the  counterfeiters.  This  is  the  com- 
pany whose  employes  were  caught  recently  raking 
tickets  from  the  furnace,  where  they  had  been  put 
to  be  destroyed,  and  using  them  again. 

Arthur  Budds,  a  Hartford  (Conn.)  boy,  received, 
through  his  body,  a  current  of  electricity  having  an 
electromotive  force  possibly  as  high  as  10,000  volts. 
He  is  still  alive  and  has  a  fair  prospect  of  recovery. 
In  drawing  himself  up  on  a  shed,  he  took  hold  of 
a  power  cable  from  the  station  of  the  Hartford  Elec- 
tric Light  company,  which  carries  IO,ooo  volts.  He 
was  unable  to  let  go,  and  before  he  could  be  res- 
cued, his  hands  were  fearfully  burned,  one  finger 
being  burned  off.  One  newspaper  account  says  that 
the  cable  was  insulated,  so  that  the  strength  and 
voltage  of  the  current  passing  through  the  boy's 
arms  are  uncertain. 


MANUFACTURERS    AND    DEALERS. 

The  Electric  Appliance  company,  Chicago,  is  put- 
ting out  a  high-grade  bridging  telephone,  which  is 
especially  recommended  for  farmers'  line  work, 
where  a  low-priced,  but  first-class,  instrument  is 
desired. 

The  Manhattan  Electric  Supply  company  of  Chi- 
cago and  New  York  reports  that  it  is  having  a  very 
heavy  demand  for  the  well-known  Mesco  dry  bat- 
tery, and  that  it  will  be  pleased  to  quote  spt;cia! 
prices  on  application.  This  battery  is  being  used 
by  many  of  the  largest  telephone  companies,  and  is 
said  to  be  giving  the  best  of  satisfaction. 

The  Lambert  Schmidt  Telephone  Manufacturing 
company  of  New  York  city  announces  that  it  has 
iust  purchased  all  the  tools  and  material  of  the 
Bruckner  Electric  company  of  the  same  city.  This 
addition,  combined  with  the  large  amount  of  tools 
and  machinery  which  the  Schmidt  company  has  on 
hand,  gives  it  exceptional  facilities  for  turning  out 
special   apparatus   of  the  most   modern   pattern. 


TRADE  NEWS. 


The  Goudey-^IcLean  company  has  been  incorpo- 
rated at  New  York  city,  to  manufacture  electrical 
machinery.  The  capital  is  $3,000.  The  directors 
are  E.  E.  Goudey,  L.  W.  Miller  and  Robert  McLean. 

Among  the  commodities  imported  by  Germany 
from  the  United  States  in  the  year  1900  were  343 
tons  of  electrical  machines,  200  tons  of  steam  en- 
gines, 574  tons  of  blowing  machinery,  331  tons  of 
pumps  and  20,249  tons  of  agricultural  machinery 
and  implements. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator, 
has  placed  its  Pennsylvania  sales  office  under  the 
direction  of  E.  L.  Reynolds,  who  for  a  number   of 


years  has  been  associated  with  the  company  in  its 
New    York    office. 

The  Sutton-Steele  Electrical  Mining  and  Milling 
company  has  been  incorporated  at  Dallas,  Texas, 
with  a  capital  stock  of  $100,000,  to  manufacture 
tools,  machines  and  implements  for  mining  and 
milling.  The  incorporators  are  H.  M.  Sutton,  I. 
Jalonick,  E.  G.  Steele  and  S.  A.  Leake. 

The  figures  given  below  are  taken  from  the  re- 
port of  United  States  Consul  HoUoway  regarding 
the  imports  and  exports  of  Russia,  in  direct  trade 
with  the  United  States,  for  the  year  1900.  Among 
the  commodities  exported  are :  Copper,  2,320,000 
pounds,  valued  at  $342,475;  machines  and  apparatus 
of  iron  and  steel,  2,040,000  pounds,  valued  at  $229,- 
690,  and  parts  of  machines,  880,000  pounds,  valued 
at  $74,160.  The  total  exports  from  Russia  to  the 
United  States  were  valued  at  $1,790,280,  and  the 
imports  at  $21,661,515. 

The  B.  F.  Sturtevant  company  of  Boston  is  con- 
templating the  erection  of  an  entirely  new  plant  in 
the  vicinity  of  Boston,  where  good  shipping  facilities, 
water  supply,  etc.,  may  be  secured.  The  plant  it- 
self will,  of  necessity,  consist  of  a  power  house, 
large  foundry,  blower,  heater,  forge,  engine,  elec- 
trical and  galvanized-iron  shops,  with  administration 
building,  pattern  shop,  etc.,  conveniently  located. 
Between  five  and  10  acres  of  floor  space  will  un- 
doubtedly be  required  to  meet  present  requirements, 
while  the  available  land  for  future  extensions  must 
be  from  15  to  20  acres. 

The  Gould  electric-vehicle  battery,  made  by  the 
Gould  Storage  Battery  company  of  New  York  city, 
while  constructed  by  the  hardy  electrochemical  for- 
mation out  of  the  pure  rolled-lcad  plate,  the  latter 
being  spun  to  increase  the  surface  in  the  ratio  of 
over  20  to  I,  is  remarkable  for  the  fact  that  the 
watt  efficiency  is  said  to  be  equal  to  the  highest 
attainable  output  from  "pasted"  types  of  battery. 
It  is  said  that  the  Gould  high-output  battery  makes 
it  possible  to  drive  a  well-constructed  vehicle  100 
miles  with  a  battery  weighing  about  four  pounds 
per  mile.  The  Gould  shops  are  a  living  witness  to 
the  fact  that  the  Gould  battery  is  looked  upon  with 
growing  favor. 


BUSINESS. 


The  Peru  Electric  Manufacturing  company  of 
Peru,  Ind.,  reports  large  shipments  of  Pemco  ro- 
settes. The  company  is  a  .strong  believer  in  the 
theory  that  it  pays  to  advertise  a  good  article. 

The  Jones  Bros.  Electric  company  of  Cincinnati 
has  ordered  a  450-horsepower,  tandem-compound  en- 
gine, arranged  for  direct  connection  to  a  generator, 
from  the  Ball  Engine  company  of  Erie,  Pa.  'The 
Dayton  Malleable  Iron  Works  of  Dayton,  Ohio, 
have  also  purchased  a  175-horsepower  engine,  ar- 
ranged for  direct  connection,  from  the  same  com- 
pany. 

The  Central  Electric  company  of  Chicago  is  west- 
ern agent  for  the  Falcon  Electric  Manufacturing 
company's  arc  lamps,  fan  motors,  panel  boards  and 
plugs  and  receptacles.  The  company  has  advertised 
these  arc  lamps  and  fan  motors  extensively,  and 
now  wishes  to  call  attention  to  the  other  articles 
mentioned.  The  panel  boards  are  highly  finished 
and  conform  with  the  underwriters'  requirements. 
The  plugs  and  receptacles  are  made  in  any  finish 
and  are  said  to  be  neat,  compact  and  durable. 
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674.860.  Telephone-circuit  System.  EUis  F.  Frost, 
Washington,  D.  C  Application  filed  June  27, 
I  goo. 

In  ihis  system  a  number  of  central  offices,  a  number 
cf  lelephone  lines,  a  bus-bar  at  each  of  the  central 
offices,  and  a  trunk  line  which  is  adapted  to  connect  the 
telephone  lines  are  combined  with  a  common-return  line 
e:ttending  between  the  telephone  lines,  consisting  of  Ihe 
local  common-return  line  and  the  bus-bar  proper  to  each 
central  office.  A  line  extends  between  the  central  offices 
which  is  connected  to  the  bus  bar. 

674.861.  Telephone-circuit  System.  Ellis  F.  Frost, 
Washington,  D.  C.  Application  filed  June  27, 
1900. 

A  cumber  of  telephone  lines,  a  bus-bar,  a  source  of 
electric  energy,  one  pole  of  which  is  connected  to  the 
earth  and  the  other  pole  of  which  is  connected  to  the 
bus-bar;  a  common-return  line  for  the  lelephone  Hues 
which  is  connected  to  the  bus-bar,  and  any  of  the  tele- 
phone lines  adapted  to  be  connected  to  the  common- 
return  line,  are  combined  with  a  microphone,  a  con- 
denser and  an  induction  coil,  the  primary  of  which  is 
connected  in  series  with  the  microphone  and  is  shunted 
by  the  condenser  and  connected  to  the  earth  and  induct- 
ively to  the  telephone  line. 

674.862.  Telephone  Switchboard.  Ellis  F.  Frost, 
Washington,  D.  C.  Application  filed  June  27, 
I  goo. 

This  invention  combines  a  number  of  t  lephone  liues,  a 
bus-bar,  a  source  of  electric  energy,  one  pole  of  which  is 
connected  to  the  earth,  the  other  pole  of  which  is  con- 
nected to  the  bus-bar,  and  a  common-return  line  for  tl  e 
lelephone  lines  connected  to  the  bus-bar.  There  are  also 
an  operator's  telephone  line  and  a  second  busbar  which 
is  connected  to  the  first  bus-bar  through  the  operator's 
telephone  line. 

674,867.  Circuit-Operating  Device.  Percy  C.  Howe, 
Boston,  Mass.    Application  filed  March  12,  1900. 

A  terminal  is  fastened  to  the  base  of  this  device.  A  curved 
thermostatic  strip  is  fastened  at  one  end  to   the   terminal 
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and  is  free  at  the  other  end.  An  independently  adjustable 
terminal  is  mounted  on  the  base.  A  spring-pressed  and 
movable  terminal  is  mounted  on  the  base  and  is  inter- 
posed between  the  free  end  of  the  thermostatic  strip  and 
the  adjustable  terminal.  A  movable  contact  member  is 
fastened  at  one  end  to  the  first-mentioned  terminal  and 
is  adapted  to  be  operated  manually  independently  of  the 
thermostatic  strip  to  connect  two  of  the  terminals. 

674,890.  Static  Machine.  Henry  E.  Waite  and 
Harry  F.  Waite,  New  York,  N.  Y.  AppfUca- 
tion  filed  April   10,  1901. 

Stationary  plates,  rotating  disks  and  collecting  combs 
of  an  influence  machine  are  combined  with  a  casing 
therefor  having  a  removable  door  carrying  a  charging 
machine,  an  adjustable  connection  which  is  placed  be- 
tween a  collecting  comb  of  the  charging  machine  and  an 
armature  on  a  stationary  plate  of  the  influence  machine. 
Ther<5  is  an  adjustable  connection  between  another  col- 
lecting comb  of  the  charging  machine  and  a  collecting 
comb  of  (he  influence  machine. 

674,927.  Electrode  for  Electrolytic  Ceils.  Max 
Mauran,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Castner  Electrolytic  Alkali  company  of  Virginia. 
Application  filed  March  16,   1900. 

A  series  of  parallel  wrought-iron  bars  or  rods  is  pro- 
vided with  intermediate  spacing  pieces  for  holding  them 
suitably  separated,  and  a  terminal  of  cast-iron  is  cast 
around  and  embeds  the  ends  of  the  wrought-iron  bars  or 
rods.  The  terminal  is  provided  wiih  a  shank  exend'ng 
at  an  angle  to  the  length  of  the  bars  or  rods.  When  the 
bars  or  rods  lie  horizontally  in  the  bath  tbe  terminal  may 
estend  upward  therefrom. 

674.930.  Electrolytic  Cell.  Max  Mauran,  Niagara 
Falls,  N.  Y.,  assignor  to  the  Castner  Electrolytic 
Alkali  company  of  Virginia.  Application  filed 
March  26,  1900. 

An  electrolytic  oscillating  cell  is  provided  with  sta- 
tionary supporting  frames  upon  whi':h  the  cell  is  movably 
mounted.  An  actuating  shaft  for  the  cell  is  mounted  in 
bearings.    There    are    actuating    connections    from     the 


shaft  to  the  cell,    and   means   are  provided  for  adjusting 
the  supports  of  the  cell  upon  the  frame. 

674.931-  Electrolytic  Cell.  Max  Mauran,  Niagara 
Falls.  N.  Y.,  assignor  to  the  Castner  Electrolytic 
Alkali  company  of  Virginia.  Original  applica- 
tions filed  March  16,  1900,  and  March  26,  1900. 
Divided  and  this  application  filed  June  14,  1900. 

Aq  electrode  has  a  broad  lower  face  formed  by  the 
flanges  of  the  inverted  T  section  of  the  cell.  A  short 
shank  extends  along  the  upper  side  of  tbe  anode.  Tbe 
upper  part  of  the  shank  is  recessed  to  engage  and  inter- 
lock with  a  cement  mass. 

674.933.  Electrolytic  Cell.  Max  Mauran,  Niagara 
Falls,  N.  Y.,  assignor  to  the  Castner  Electrolytic 
Alkali  company  of  Virginia.  Original  applica- 
tions filed  March  26,  1900,  and  June  14,  1900. 
Divided  and  this  application  filed  October  16, 
1900. 

An  electrode  is  provided  with  a  number  of  projections 
for  terminal  connection.  A  tortuous  connector  for  the 
projections  surrounds  and  is  soldered  thereto. 

674.934.  Electrode  for  Electrolytic  Cells.  Max 
Mauran,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Castner  Electrolytic  Alkali  company  of  Vir- 
ginia. Application  filed  March  ■  16,  iQOo.  Re- 
newed   April   27,    1901. 

This  device  is  composed  of  a  number  of  strips  or  bars, 
each  bent  upon  itself  to  extend  out  of  the  bath  or  the  cell, 
and  all  have  their  ends  welded  together. 

674,942.  Automatic  Current  Regulator.  Severn  D. 
Sprong,  Long  Branch,  N.  J.,  assignor  of  one- 
half  to  James  H.  Harnden,  Brooklyn,  N.  Y. 
Application  filed  March  16,  1901. 

An  oscillating  balanced-beam  mechanism  is  actuated  by 
an  electric  current  to  regulate  automatically  the  current 
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This  is  combined  with  aa  electrdtnien^t  wbjch  has  its 
coil  suspended  from  and  supported  by  the  outer  ends  of 
the  beams  of  tbe  beam  mechanism,  its  core  being  sus- 
pended from  and  supported  by  the  opposite  ends  of  the 
beams,  whereby  the  parts  are  mutually  and  automaticall)' 
balanced. 

674,947.  Automatic  Regulating  Switch.  Frederick 
J.  Tolchard,  Paignton,  England.  Application 
filed    October   29,    1900. 

A  battery  is  connected  in  series.  Two  motors  rotate  a 
shaft  in  opposite  directions.  A  voltmeter  puts  one  or 
the  other  of  the  motors  into  action  according  as  the 
voltage  rises  above  or  falls  below  the  proper  point. 
There  are  cams  on  the  shaft,  and  levers  are  successively 
operated  by  the  cams.  Switches  are  operated  by  the 
levers  and  each  puts  into  circuit  a  difterent  number  of 
the  battery  cells. 


NO.    674,964. 

(.74,9(34.  Telephone-circuit  System.  Ellis  F.  Frost, 
Washington,  D.  C.  Application  filed  June  27, 
1900. 

A  telephone-line  circuit,  a  call-bell  circuit,  a  receiving- 
telephone  circuit,  a  microphone-transmitter  circuit  and 
a  switch  are  combined  with  a  line  in  operative  relation 
thereto  constituting  a  common  return  for  the  telephone - 
line  circuit  and  constituting  for  the  transmitter  circuit  a 
battery-supply  circuit  grounded  at  the  central  office  and 
at  the  subscriber's  station.    (See  cut. ) 

674,981.  Controlling  Electric  Motors.  Eugene  C, 
Parham,  Brooklyn,  N.  Y.,  assignor  to  the  Lorain 
Steel  company  of  Pennsylvania.  Application 
filed   September  23,  1899. 

The  motors  are  combined  with  artiiicial  resistance  for 
connection  in  series.  There  is  a  shunt  coil  for  connec- 
tion in  multiple  with  the  field  coils.  A  controlling  switch 
which  has  contacts  and  connections  is  arranged  to  start 
the  motors  from  a  state  of  rest  with  their  fields  con- 
nected in  series  with  each  other  and  the  artificial  re- 
sistance and  their  armatures  connected  in  multiple  with 
each  other  and  in  series  with  the  field  coils.  Subse- 
quently further  movement  of  the  switch  gradually  removes 
the  resistance  and  connects  the  shunt  coil  in  multiple 
with  the  fields. 

675,001.  Apparatus  for  Connecting  Electric  Meters 
in  Three-wire  Circuits.  John  R.  Dick,  Brighton, 
England,  assignor  to  the  Mutual  Electric  Trust. 
Limited,  Brighton,  England.  Application  filed 
March  9,  1900. 

A  three-wire  circuit  comprises  a  neutral  conductor  split 
into  branches.  There  are  resistances  in  each  branch 
equal  to  each  other,  and  a  measuring  instrument  is  con- 
nected thereto.     (See  cut.) 

675.027.  Controller  for  Electric  Cars.  Walter  W, 
Tice,  Rahway,  N.  J.,  assignor  of  one-half  to 
George  H.  Tice,  Perth  Amboy,  N.  J.  Applica- 
tion filed   August   I,   1900, 

The  essential  parts  of  this  device  are  the  controller,  a 
brake  connection,  a  shaft  or  rod,  a  train  of  cogged  gear- 
ing connecting  tbe  shaft,  and  a  controller  _  including 
pinions.  There  is  also  a  rotary  cog-wheel  having  a  con- 
tinuous series  of  cogs  to  engage  one  of  the  pinions  and  a 
discontinuous  series  to  engage  the  other  of  the  pinions. 


NO.  675,001. 

675,033.  Electric  Arc  Lamp,  Curt  A.  M,  Borner, 
Berlin,  Germany.  Application  filed  July  24, 
1900.  V^' 

The  positive  and  negative  electrodes  each  consists  of  a 
number  of  carbon  pencils  insulated  and  separated  from 
each  other  in  parallel  rows.  The  pencil  points  when  fed 
together  occupy  a  staggered  relation.  An  electric  circuit 
includes  in  series  the  outermost  pencil  on  one  side  and 
the  outermost  pencil  on  the  opposite  side, 

675,038.  Electric  Railway.  Philip  Farnsworth, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  filed 
May   31,    1900. 

Individual  alternating  successive  sections  of  a  nor- 
mally dead  sectional  service  conductor  are  connected  by 
parallel  branches  to  a  feeder  and  return,  respectively.  A 
switch  is  provided  for  each  of  the  feeder  branches,  and 
a  coil  is  provided  in  each  of  the  return   branches.     A  col- 


lector Is  carried  by  tbe  ear  whereby  current  passes  from  a 
previouslv  energized  section.  Ii  is  in  shunt  to  the  car  circuit 
through  tne  two  coils  in  the  parallel  branches  to  return 
from  one  of  the  sections  to  close  the  switches  wh  ich  con- 
nect both  adjacent  sections  with  the  feeder. 

675.049.  Circuit-breaker.  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed   January   21,    1901. 

Movable  main  and-^hunt  contacts  are  pivoted  together. 
A  spring  controlling  them  gives  a  normal  bias  toward  an 
open  position.  A  spring-actuated  latch  is  provided  for 
locking  them  in  closed  reIa[Ion  to  corresponding  fixed 
contacts.  A  tripping  device  for  the  latch  is  adapted  to  be 
set  and  released  by  opposite  movements  of  the  handle. 
There  is  also  an  operating  lever.     (See  cut.) 

675.050.  Electric  Railway.  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric company  of  New  York.  Application  "filed 
February  21,  1901, 

A  feeder  is  combined  with  conductor  sections. 
Switches  are  provided  for  connecting  the  feeder  with  the 
sections.  Coils  are  connected  between  auxiliary  sec- 
tions, and  the  return  for  actuating  the  switches.  A 
resistance  is  carried  by  the  car.  Means  are  provided  for 
automatically  cutting  tbe  resistance  into  circuit  with  the 
successive  switch  coils  after  they  have  been  energized. 

675,056.  Magnetic  Separator.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.  Application  filed  June 
12,    1897, 

This  device  has  an  oblong  bar  magnet  wound  over  ihe 
length  of  the  bar  and  arranged  in  a  horizontal  position  so 
as  to  present  a  laterally  extended  polar  face.  This  is 
combined  with  means  arranged  to  feed  the  mixed  mag- 
netic and  non-magnetic  material  directly  to  the  polar  face 
of  the  magnet.  Means  are  provided  for  automatically  and 
separately  receiving  tbe  magnetic  and  non-magnetic  par- 
ticles continuously  separated  by  the  magnetic  action.  (See 
cut.) 

675,065.  Device  for  Operating  and  Controlling  Elec- 
tric Automobiles,  Frank  F.  Loomis,  Akron, 
Ohio,  assignor  to  the  International  Fire  Engine 
company,  New  York,  N.  Y.  Application  filed 
November  3,    1900. 

A  revoluble  shaft  has  a  pinion  to  mesh  in  a  toothed 
member  of  the  fifth  wheel,  and  a  handle  for  operating  it. 
An  enclosing  revoluble  concentric  hollow  shaft  has  a 
radial  arm  to  draw  a  brake  rod,  a  handle  for  turning  it 
and  a  ratchet  to  retain  the  handle  at  a  determinate  posi- 
tion. An  enclosing  shaft  is  revolubly  mounted  on  the 
brake  snaft.  Bearing  ranks  of  switch  blades  are  variously 
connected  to  produce  different  degrees  of  electrical  bl- 
ergy  to  operate  motors  to  cause  the  vehicle  to  move  for- 
ward or  backward.  These  features  are  combined  with 
electrical  contacts  arranged  to  be  simultaneously  con- 
nected with  ranks  of  the  blades,  which  are  variously 
determinately  connected  with  batteries.  The  field  mag- 
nets and  armatures  of  the  motors  are  arranged  to  drive 
the  vehicle.. 


NO.   675,049. 

675,066.  Fire-alarm  Device.  Nels  Mallander,  Min- 
neapolis, Minn.,  assignor  of  three-fourths  to 
William  H.  Kaercher,  John  A.  Olson  and  Will- 
iam Johnson,  Minneapolis,  Minn.  Application 
filed  May  21,  1900. 

A  thermometer  comprises  a  case,  a  graduated  dial  and 
a  movable  finger  or  pointer,  This  is  combined  with  an 
adjustable  electrode  mounted  for  movement  within  the 
case  for  co-operation  with  the  pointer  and  provided  with  a 
part  projecting  through  a  slot  of  the  dial  to  indicate  its 
position.  A  stem  projects  from  the  electrode  and  works 
outward  through  (he  case.  A  friction  device  is  applied  to 
hold  the  electrode  where  set,  and  circuit  connections  com- 
prise an  alarm  or  bell  and  a  battery  or  source  of  energy, 
and  include  tbe  finger  or  pointer  and  the  adjustable 
electrode. 

675,086.  Electric-railway  Signal.  William  H.  Coun- 
cil, Williamsville,  111.,  assignor  to  the  Miller 
Signal  company,  Chicago,  111.  Application  filed 
April    19,   1900. 

An  insulated  rail  or  rail  section  in  the  track  rails  is  pro- 
vided at  each  block-signal  station  on  each  side  of  the 
track,  with  the  insulated  rail  or  rail  section  on  one  side 
undivided  and  the  insulated  rail  or  rail  section  on  the 
other  side  divided  into  two  parts  or  members  insulated  from 
eacb  other.  An  incomplete  electric  circuit  is  provided 
for  each  part  or  member  of  the  insulated  divided  rail  or 
rail  section  and  the  track  rails  on  its  side  of  the  track. 
There  is  an  electric  circuit  for  the  track  rails  at  each  end 
of  the  block.  There  is  also  a  complete  electric  circuit 
for  earb  block  independent  of  the  track-rail  circuits  at  the 
ends  of  the  block.  Means  are  carried  on  a  train  for  com- 
pleting the  incomplete  circuit  of  the  divided  insulated 
rail  or  rati  section  with  the  passage  of  a  train  on  to  and 
over  the  insulated  divided  rail  or  rail  section  of  the 
block. 

675,114.  Electric-motor  Control.  Bennet  C.  Ship- 
man,  Wilkinsburg,  Pa.  Application  filed  June  25, 
1900. 

A  source  of  current  supply  and  a  controlling  mechanism 
is  adapted  to  operate  the  motors  as  motors  to   drive,  or  as 


gelieratdrs  to  brake,  and  to  return  such  generated  energy 
to  the  system.  A  circuit-opening  device  is  placed  in  such 
electric  circuit,  adapted  to  open  automatically  under  cer- 
tain predetermined  abnormal  conditions.  Means  oper- 
ated by  the  controlling  mechanism  are  adapted  to  close 
such  circuit-opening  device  at  predetermined  points  of  its 
operation. 

675,158.  System  of  Electrical  Distribution.  Albert 
S.  Hubbard,  Belleville,  N.  J.,  assignor  to  Charles 
A.  Gould,  Port  Chester,  N.  Y.  Application  filed 
April  5,   1900. 

An  alternating-current  generator  is  combined  with  a 
consumption  circuit  which  has  its  respective  sides  con- 
nected to  one  side  of  the  alternating  source  and  oppositely 
directed  electrochemical  rectifying  devices  included  in 
the  connections  to  its  respective  sides.  A  connection  in- 
cludes translating  devices  from  the  other  side  of  the 
alternating  source  to  one  side  of  the  consumption  circuit, 
and  there  is  an  exciting  coil  for  the  alternating-current 
generator  connected  with  the  alternating  generator 
through  the  electrochemical  rectifying  device  on  one  side 
of  the  circuit.     (See  cut.) 


NO.    675  056. 

675.162.  Magnetic  Separator.  Benjamin  Noble,  De- 
troit,. Mich,,  assignor  of  one-half  to  John  G. 
Dietz,  Detroit,  Mich.  Apphcation  filed  August 
27,    1900. 

Iron  studs  are  secured  to  and  project  radially  from  an 
iron  cylinder  and  are  arranged  to  form  a  circumferentiai 
and  longitudinal  series  of  pairs.  Coils  upon  th^  studs 
are  connected  in  electric  circuit  lo  form  magnets  alter- 
■  nately  of  opposite  polarity  in  bcth  circumferential  and 
longitudinal  series.  All  of  the  magnets  aie  magnetically 
coupled  by  the  cylinder,  whereby  a  substantially  complete 
magnetic  circuit  may  be  formed  by  tbe  separated  mag- 
netic material  bridging  between  any  pair  of  opposite 
poles,  and  a  non-magnetic  sheathing  surrounding  the 
studs  and  coils. 

675,177.  Electric  Switch.  George  B.  Thomas.  Hart- 
ford, Conn.,  assignor  to  the  Perkins  Electric 
Switch  Manufacturing  company,  Hartford, 
Conn.     Application  filed  February  15,  1901. 

An  electric  switch  is  provided  with  stationary  contacts 
and  a  stop  piece,  A  rotaiy  part  consisting  of  a  sheet- 
metal  plate,  which  is  formed  with  contacts  at  the  ends, 
and  a  separate  metallic  piece  having  a  nose  to  ergage  the 
stop  piece  and  embraced  and  held  by  the  plate,  are  com- 
bined with  the  switch. 

675.293-  Controller  for  Electric  Motors.  Oscar  H. 
Picper  and  Alphonse  F.  Pieper,  Rochester,  N.  Y. 
Application  filed  August  27,   1898. 

Stationary  contacts,  an  oscillatory  lever  and  contacts 
actuated  thereby  are  combined  with  arms  pivoted  on 
stationary  centers.  Links  have  pivotal  connections  with 
the  lever  and  with  the  free  ends  of  the  arms.  Stop 
devices  are  provided  for  limiting  the  approach  of  the 
arms.  A  single  tension  spring  is  connected  to  Ihe  armi 
between  their  pivots  and  the  point  of  connection  with  the 
links. 


NO.  675,158. 

675,294.  Electrical  Controlling  Apparatus.  Oscar 
H.  Pieper  and  Alphonse  F.  Pieper,  RocViester, 
N.  Y.     Application  filed  February  2,  1900. 

A  series-wound  electric  motor  which  has  a  resistance 
permanently  in  shunt  with  the  arraiture,  and  a  variable 
resistance  also  in  shunt  with  the  armature  and  in  parallel 
with  the  permanent  shunt,  is  combined  with  a  movable 
switch  member  operating  to  control  the  variable  resist- 
ance and  also  the  main  circuit. 

^v5.35r-  Safety  Speed-limiting  Means.  Garrett  W. 
Hendricks,  Indianapolis,  Ind.,  assignor  to  the 
Hendricks  Novelty  company,  Indianapolis,  Ind. 
Application  filed  March   14,  1901. 

An  electricity-generating  machine  has  a  stop  member 
provided  with  an  antifrictional  contact  face.  A  conical 
pulley  operates  in  contact  with  the  stop  member.  A 
spindle  or  shaft  is  connected  with  the  stop  member.  A 
main  base  slidingly  supports  tbe  stop  member  and  an  ad- 
justing means  is  connected  with  tbe  spindle  and  is 
adapted  to  be  released  from  operation  whereby  to  relieve 
the  action  of  the  stop  member.  The  generator  shaft  is 
supported  upon  a  supplemental  base  and  carries  the 
conical  pulley,  and  means  are  provided  for  elastically 
pressing  tbe  conical  pulley  against  tbe  stop  member. 
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Electrical    Equipment  of    Lightship   No. 
72. 

Cape  Hatteras  shoal,  besides  being  one  of  the 
most  dangerous  menaces  to  navigation  in  the  world, 
is  also  the  most  difficult  to  guard.  Nevertheless,  no 
duty  of  the  government  is  too  arduous  to  perform 
nor  no  dangers  of  service  too  terrifying  and  haz- 
ardous for  its  lightship  men.  Numerous  attempts 
to  lay  the  foundations  of  a  lighthouse  at  this  point 
have  all  failed.  No  floating  buoys  have  outlived 
the  terrible  and  frequent  storms,  and  the  first  light- 
ship there  proved  too  small.  The  new  steam-pro- 
pelled lightship,  known  as  No.  72,  shown  in  the 
picture  on  the  next  page,  is  the  stanchest  vessel 
of  its  kind  afloat.  She  is  112  feet  between  per- 
pendiculars. 28  feet  six  inches  in  breadth,  and  about 
15  feet  in  depth.  The  two  steel  masts  have  a 
tensile  strength  of  55,000  to  60.000  pounds.  The 
distance  from  the  12-foot  water  line  to  the  focus 
of  the  lights  is  59  feet.  The  steel  hull  is  divided 
into  five  watertight  compartments  by  steel  bulk- 
heads, and  should  three 
of  these  fill  the  other  two 
compartments  would  suf- 
fice to  keep  her  afloat. 

The  electrical  equip- 
ment was  built  and  in- 
stalled under  the  exacting 
specifications  usually  pre- 
pared by  the  government. 
The  generating  sets  and 
switchboard.  illustrated 
herewith,  are  located  in 
an  enclosure  on  the  main 
deck,  over  the  engine 
room,  the  latter  being 
reached  by  a  hatchway 
and  ladder  leading,  to 
the  engine  platform. 
Suitable  doors  are  pro- 
vided for  access  to  the 
electrical  machinery  from 
the  main  deck.  The  two 
generating  sets  each  con- 
sist of  an  S'/^-kilowatt. 
multipolar,  generator,  built 
by  the  E.  G.  Bernard 
company-,  Troy.  N.  Y.,  di- 
rect-connected to  a  verti- 
cal inverted  two-cylinder 
engine,  the  cylinders  being 
five  inches  in  diameter,  ■ 
with   a   four-inch    stroke. 

The  two  generating  sets 
are  placed  on  lead-lined 
platforms  or  boxes,  per- 
fectly oiltight  and  firmly 
secured  to  foundations  on 
the  deck  of  the  vessel. 
These  box  foundations  are  made  of  four-inch 
Georgia  pine,  laid  with  the  grain  running  fore  and 
aft  of  the  vessel,  and  held  together  by  dowel  bolts 
five-eighths  inch  in  diameter.  Around  this  founda- 
tion is  a  strip  of  white  pine  two  inches  square,  fast- 
ened with  screws,  leaving  a  space  of  three  inches 
between  the  foundation  frame  of  each  generating 
set  and  the  inner  edge  of  the  strip.  The  lead  used 
for  Hning  weighs  10  pounds  to  the  square  foot. 
Both  engines  receive  steam  from  the  boiler  from 
one  pipe  provided  with  two-inch  branches  to  each 
engine,  each  branch  being  provided  with  a  valve,  so 
as  to  shut  the  steam  from  one  pipe  while  using 
the  'other,  and  thus  avoiding  condensation.  All 
the  steam  and  exhaust  pipes  arc  of  No.  8  copper. 
Each  engine  exhausts  through  a  2^^-inch  pipe  into 
the  condensing  system,  all  connections  being  inde- 
pendent. All  the  valves  are  of  brass.  The  steam 
and  exhaust  pipes  and  valves  and  fittings  are  neatly 
covered  with  one-inch  magnesia  sectional  covering, 
served  in  No.  6  canvas  covering  and  well  coated 
with  white-lead  paint. 

Inch-and-a-half  pink  Tennessee  marble  is  used  for 
the  switchboard,  which  carries  the  following-named 
switches  and  instruments :  Two  triple-pole,  single- 
throw,  75-ampere  knife  switches  and  seven  double- 
pole,  single-throw,  30-ampere  knife  switches,  with 
fuses.  The  30-ampere  switches  are  marked  .  by 
name-plates  to  indicate  the  circuits,  as  "Cabin  Aft," 
'"Cabin  Forward,"  "Engine  Room,"  "Aft  Hold,'^ 
"Forward  Hold,"   "Mainmast"  and   "Foremast,"   re- 


spectively. An  equalizing  bar  is  provided  for  throw- 
ing the  generators  in  multiple.  There  is  a  round- 
pattern  Weston  voltmeter,  reading  o  to  125  volts, 
used  for  both  units,  and  a  Weston  round-pattern 
ammeter,  reading  from  0  to  100  amperes,  a  ground 
detector  and  a  pilot  lamp.  There  are  two  Carpen- 
ter enamel  field  rheostats.  All  the  connections  on 
the  back  of  the  board  are  of  extra-heavy  drawn 
copper.  The  board  is  held  securely  to  the  ironwork 
of  the  vessel  by  angle  irons.  This  board  was  also 
built   by   the    Bernard    company. 

Of  course,  the  principal  office  of  the  ship  is  to 
show  powerful  masthead  lights  as  a  warning  to 
■  navigators.  These  lights  are  flashed  by  a  device 
attached  to  each  generator  at  the  commutator  end. 
This  device  consists,  essentially,  of  a  circuit- 
breaker,  revolving  on  a  horizontal  shaft,  set  at  a 
right  angle  with  the  generator  shaft.  The  disks  of 
ihe  circuit-breaker  are  three  in  number,  ^h 
inches  in  diameter,  on  a  shaft,  seven-eighths  inch 
in  diameter.  This  shaft  carries  a  worm  gear,  with 
13S   teeth,    which    engages    a    worm    revolving    with 
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and  practically  a  continuation  of  the  generator 
shaft.  The  frame  containing  the  bearings  for  the 
shaft  of  the  circuit-breaker  is  fastened  to  the  out- 
board pedestal  of  the  generator  by  a  single  stud, 
upon  .which  the  entire  device  may  be  swung  in  a 
vertical  plane,  thus  allowing  the  worm  gear  to  be 
engaged  or  disengaged  at  will.  A  thumb  nut  is  pro- 
vided for  clamping  the  circuit-breaker  in  either  posi- 
tion. This  greatly  improved  device  was  designed 
by  the  Fore  River  Ship  and  Engine  company  of 
Quincy,  Mass.,  which  built  the  ship.  It  was  ap- 
proved by  the  government  and  adopted  Iniitead  of 
the  device  called  for  in  the  specifications.  It  does 
away  with  belts  and  pulleys  and  secures  a  positive 
action  by  worm  gearing.  The  thre^  disks  have  a 
speed  of  two  revolutions  per  raim^Le.  On  the  outer 
surface  of  one  disk  are  coppei"  Strips,  whose  length 
determines  the  duration  of  the  flash  or  time  the 
lamps  are  illuminated.  Onfe  of  the  remaining  disks 
has  copper  strips  of  tV;e  same  general  character 
as  on  the  disk  just  described,  the  only  difference 
being  that  the  length"  of  these  strips  determines  the 
interval  between  the  flashes.  The  remaining  disk 
has  a  continuous  copper  strip  all  the  way  around. 
The  copper  strips  carry  30  amperes  without  heating. 
The  disks  are  insulated  from  each  other  and  have 
suitable  brushes  for  collecting  the  current  in  such 
a  waj'  that  the  very  instant  the  masthead  lights  are 
turned  off  the  resistance  for  masthead  lights  is 
turned  on,  and  vice  versa. 
Two    resistance    coils    (one    for    each    generator) 


are  connected  in  series  with  the  masthead  lights 
and  the  circuit-breaker,  so  that  when  the  lights  are 
on  the  resistance  will  not  be  in  the  circuit,  but  the 
instant  the  lights  are  turned  off  this  resistance  is 
at  the  same  instant  automatically  turned  on,  thus 
providing  a  steady  load  on  the  engines.  The  total 
resistance  is  equal  to  that  of  six  loo-candlepower, 
lOO-volt   Edison   lamps. 

The  vessel  is  wired  for  about  80  i6-candlepower, 
lo.o-volt  lamps,  with  Edison  base,  and  six  loo-candle- 
power,  lOO-volt  lamps,  three  on  each  mast.  All  lamps 
are  incandescent.  The  entire  wiring  for  lamps  is 
without  a  splice  in  any  part,  and  none  of  the  wire 
used  is  smaller  than  No.  14  B.  &  S.  wire  gauf^e. 
All  the  wiring  is  in  molding,  and  the  molding  and 
capping  is  held  in  place  by  brass  screws.  None  of 
the  wiring  comes  in  contact  with  any  of  the  deck 
beams.  Instead  of  passing  over  or  around  the 
beams,  the  wiring  is  invariably  carried  through 
them,  they  being  drilled  and  fitted  with  rubber  tub- 
ing. In  passing  through  bulkheads  or  decks,  water- 
tight stuflSng  tubes  are  used.  In  each  room  there 
are  one  or  more  lights, 
protected  by  a  porcelain 
cut-out  and  controlled  by 
a  lo-ampere  snap  switch. 
There  are  several  marine 
portable  lights  in  the 
engine  room.  Each  of 
the  lights  on  the  masts 
has  a  marine  watertight 
switch  and  receptacle,  so 
that  it  can  be  turned  on 
or  off  independently  of 
the  rest. 

Ample  precaution  has 
been  taken  to  guard 
against  accidents  to  '  the 
lighting  plant  and  i  t  s 
equipment.  A  spare 
armature,  several  sets  of 
generator  brushes,  a  num- 
b  e  r  of  marine  keyless 
sockets  for  masthead 
lights,  about  100  lOO-volt. 
i6-candlepower  1  a  m  p  5, 
and  50  loo-volt.  loo-can- 
dlepower  lamps,  etc.,  ere 
kept  in  stock.  It  i?  esti- 
mate d  that  ibc  lights 
will  be  visible  on  clear 
nights  l&r  ti  distance  of 
aboti^  20  miles,  and  about 
half  that  distance  in 
stormy    weather. 

It  is  quite  possible  that 
in  course  of  time  the 
lightship  will  be  equipped 
for  wireless  telegraphy, 
enabling  it  to  keep  in 
touch  with  the  mainland  at  all  times,  and  thus 
greatly   increasing  its   usefulness. 


SWITCHBOARD. 


Pole  Lore. 

A  monograph  on  forest  extension  in  the  Middle 
West,  just  issued  by  the  Department  of  Agriculture, 
contains  some  interesting  information  about  tele- 
graph, telephone  and  electric-power  and  light  poles. 
The  timbers  most  used  for  these  purposes  are  tama- 
rack, white  cedar  and  red  juniper.  Their  value  is 
fully  known,  and  if  the  supply  could  hold  out,  noth- 
ing would  displace  them.  Their  life  in  the  ground 
is  about  10  years,  so  that  every  decade  sees  one 
generation  of  poles  worn  out  and  another  cut  to 
replace  it.  To  the  poles  required  for  renewal  is 
to  be  added  the  number  required  for  new  lines  and 
systems.  The  total  is  very  large.  The  telegraph 
lines  of  the  country  require  nearly  600,000  poles  an- 
nually, at  a  cost  of  not  less  than  a  million  dollars, 
and  the  telephone  and  electric-car  lines  and  light 
systems  use  as  many  more.  The  price  of  poles  for 
such  uses  varies  greatly,  ranging  from  $1  to  $50 
each.  If  an  advance  in  the  price  of  post  timbers  is 
to  be  expected  in  the  next  15  years,  a  much  greater 
advance  may  be  expected  in  timbers  of  this  class. 
A  post  may  be  grown  comparatively  quickly,  and 
in  an  exigency  almost  anything  can  be  used;  but 
a  telegraph  pole  must  be  long,  straight,  and  of  good 
quality.  Timbers  that  fulfill  these  conditions  arc 
few,  and  a  number  of  years  are  required  to  grow 
them.  When  the  natural  supply  runs  low,  high 
prices  will  prevail. 
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Stockholders    of    Central     Union     Com- 
pany Asked  to  Increase  Stock. 

President  John  I.  Sabin  of  the  Central  Union 
Telephone  company  of  Chicago  has  issued  a  cir- 
cular letter  addressed  to  the  stockholders  of  the 
company,  setting  forth  the  fact  that  the  company 
stands  in  immediate  need  of  $3,000,000,  and  tliat  un- 
less the  amount  is  forthcoming  the  progress  of  the 
company  must  stop.     Mr.   Sabin   says   in   his  letter : 

"After  two  months"  investigation — the  last  month 
in  charge  as  president — I  find  that  it  is  imperatively 
necessary  that  at  least  $3,000,000  be  provided  with- 
out delay — that  is,  one-half  iinmediately  and  one-half 
before  the  close  of  the  present  year,  1901  ,  with  a 
call  for  another  $1,000,000  during  the  first  half  of 
the  year  1902,  and  one  more  for  the  same  amount 


The  Guarini  Repeater  System  for  Wire- 
less Telegraphy. 
By  a.  Im!Euerick  Collins. 

An  illustration  of  action  and  reaction  in  the  scale 
of  gigantic  electrical  factors  is  seen  "through  a 
glass  darkly"  when  the  telegraphic  systems  employing 
wires  for  overland,  and  cables  for  submarine,  trans- 
mission of  electrical  impulses  and  the  recent  wire- 
less methods  for  reproducing  Morse  signals  by 
etheric  waves    are  compared. 

As  is  well  known,  the  propagation  of  electrical 
waves  over  wires  in  free  air  is  effected  to  great 
distances  with  but  little  difficulty,  whereas  their 
transmission  over  submerged  cables  is  extremely 
limited.  Now,  the  very  opposite  of  these  conditions 
exists     in     wireless    telegraphy.     The    obstacles    en- 


LIGHTSHIP   NO.    72. 


during  the  last  half  of  igo2.  making  a  total  of  $5,000.- 
000  (this  sum  in  addition  to  the  net  income 
during  the  period  named).  The  issue  of  bonds  under 
present  mortgages  has  reached  its  limit.  The  net 
revenue  will  not  allow  extensions  rapidly  enough, 
and,  while  there  have  been  a  great  many  proposed 
modes  of  getting  the  money,  in  my  opinion  the  most 
practical  is  one  of  the  following  three  : 

"(i)  For  you  to  agree  to  a  voluntary  assessment 
^f  $20  a  share  immediately,  $20  per  share  before 
^,fcember  31,  igoi,  and  $20  per  share  during  1902; 
of  (2)  for  you  to  agree  to  loan  the  company  the 
same  funds  at  the  same  time  at  four  per  cent,  in- 
terest ;  or  (3)  for  you  to  agree  to  purchase  your 
share  of  the  unissued  capital  stock  of  this  company 
at  par.    The  amount  is   $3,000,000. 

"If  a  great  majority,  practically  all  of  the  stock- 
holders, will  not  agree  to  one  of  these  three  propo- 
sitions, nearly  all  the  work  must  stop,  and  that  siin- 
piy  means  going  backward  instead  of  forward. 
There  is  no  use  crying  over  .-ipilt  milk,  or  abusing 
one  another  for  things  not  accomplished.  The  peo- 
ple.of  the  states  of  Illinois,  Indiana,  Ohio  and  Iowa 
want  telephone  service.  Will  you  supply  it,  or  must 
some  one  else?  Are  you  doing  it.  with  less  than 
70.000  stations?  No.  When  you  have  300,000  ex- 
change stations  then  you  have  a  good  start ;  not  be- 
fore. When  you  have  150.000  exchange  stations  at 
proper  rates,  you  will  have  a  plant  ui)Qn  which  you 
can  earn  something  with  which  to  buiUl  up  the  sec- 
ond 150,000.  {Your  territory  needs  300,000  sta- 
tions.) With  your  jjresent  70,000  stations,  the  great 
majority  of  them  at  insufficient  rates,  thousands  of 
them  absolutely  without  charge,  you  cannot  build  up 
anything  except  opposition. 

"You  are  not  satisfying  the  public,  because  your^ 
system  does  not  reach  far  enough.  There  are  scores  ~' 
of  villages  and  small  towns,  taken  as  a  whole,  thai 
should  have  over  50,000  telephones,  and  in  which 
the  Central  Union  Telephone  company  has  not  one 
single  instrument.  The  opposition  is  not  satisfying 
the  public.  The  property  is  yours,  not  mine.  Do 
you  want  to  build  it  up  to  its  proper  standard? 
Time  is  the  very  essence  of  value  to  your  property. 
What  you  want  done  must  be  done  now.  Later  on. 
and  a  verv  little  later  on,  at  that,  will  be  too  late." 


countered  in  projecting  Hertzian  waves  overland  are 
most  discouraging,  since  the  greatest  distance  at 
which  their  presence  can  be  manifested  would  seeni 
to  be  not  more  than  15  miles,  while  to  offset  this 
deficiency,  great  distances  can  be  covered  with  con- 
siderable ease  over  bodies  of  water. 

In  these  opposite  systems  of  telegraphy  we  may 
trace  the  omnipresent  law  of  compensation,  not  in 
the  one  restoring  the  electrical  equilibrium  of  the 
other,  but  in  the  grand  scheme  of  civiliration  itself. 

When  the  first  announcement  of  the  new  teleg- 
raphy was  made  to  the  public,  the  holders  of  West- 
ern Union  and  Postal  Cable  securities  were  consid- 
erably agitated,  for  what  is  regarded  as  the  impos- 


could  possibly  be  accomplished  by  wires.  There  are 
now  a  number  of  systems  of  space  or  wireless  teleg- 
raphy, and  those  depending  upon  the  HertEian  waves 
are  the  Marconi,  the  Tommasi-Jegon,  the  Slaby.- 
Arco,   Blondcll   and  the   Guarini. 

All  these  workers  have  been  assiduous  in  applying 
their  inventive  ability  to  effect  syntonization  of  re- 
ceivers and  transmitters ;  they  and  many  others  have 
worked  to  reduce  the  antenna,  or  conductor  leading 
to  the  air,  to  a  shorter  length  than  that  now  de- 
manded by  the  present  known  laws,  and  again  all 
have  striven  for  extreme  distance.  Of  the  lattei 
Mr.  Marconi  seems  to  have  been  the  most  success- 
ful ;  Professor  Slaby  of  France  has  made  wonderful 
advancement  in  the  matter  of  selectiveness,  while 
Mr.  Guarini  has  been  foremost  and  practically  alone 
in  the  commendable  effort  to  produce  commercial 
results  on  land.  This  he  has  done — not  by  obtaining 
a  greater  initial  distance  of  projecting  the  waves 
at  the  transmilliug  station,  but  by  the  very  sensible 
method  (though  more  or  less  mechanical)  of  estab- 
lishing relay  or  repeating  stations  between  cities 
he  desired  to  connect  with  the  new  system,  namely, 
Brussels  and  Antwerp,  a  distance  of  25  miles  (41 
kilometers). 

In  this  Mr.  Guarini  was  again  fortunate,  since  the 
space  between  the  two  places  was  not  great,  though 
by  actual  tests  it  was  proven  by  the  inventor  much 
too  far  for  direct  transmission.  This  the  Belgium 
inventor  overcame  by  introducing  the  feature  that 
made  the  Morse  wire  system  one  of  universal  utility — 
the  relay — though  in  the  case  of  wireless  telegraphy  it 
is  a  much  more  cumbersome  and  complicated  affair. 

In  the  description  of  the  Guarini  apparatus  that 
follows  I  shall  use  the  word  "repeater"  to  designate 
the  entire  system  of  retransmission  in  contradistinc- 
tion to  the  term  "relay,"  which  I  shall  employ  to 
designate  the  appliance  thus  known  in  this  country. 

The  repeater  Mr.  Guarini  interposed  between  the 
two  cities  was  placed  on  the  tower  of  St.  Rombert 
in  the  village  of  Malines.  In  repeating  wireless 
messages  he  has  demonstrated  the  practicability  of 
combining  a  receiver  with  a  transmitter,  and  such 
a  combination  is  shown  in  Fig.  i.  At  a  casual  glance 
and  on  first  thought  it  would  seem  comparatively 
easy  to  effect  such  a  union,  but  when  the  reflex 
action  of  the  transmitter  is  noted  and  the  fact  that 
the  repeater's  emission  of  etheric  waves  is  many 
times  greater  than  those  received,  and  that  the  ele- 
ment of  time  must  be  taken  into  consideration,  it 
is  plain  that,  after  all,  there  is  an  extensive  field 
of  thought  and  investigation  worthy  of  the  scientist, 
as  well  as  from  a  strictly  commercial  point  of  view. 

The  combination  Guarini  has  produced  and  the 
mode  of  operation  may  be  judged  from  the  diagram 
of  the  apparatus  in  Fig.  2.  The  receiving  device 
consists  of  the  radio-conductor,  or  coherer  (i),  as 
it  is  more  frequently  termed  in  this  country.  From 
one  of  the  conductor  plugs  of  the  coherer,  the  strip 
of  copper  (2)  enclosed  by  the  sheath  (3)  leads  to 
the  mast.  The  copper  sheath  with  the  slot,  interior 
copper  strip,  etc.,  is  shown  in  the  detailed  drawing. 
Fig.  3.  (A)  represents  the  antenna  and  (B)  a  cross- 
section,  showing  the  copper  strip  and  insulating  sup- 
ports. From  the  opposite  conductor  plug  a  wire 
leads  to  a  copper  plate  buried  in  the  earth  (4)  (Fig. 
2) .  The  copper  strip  (2)  receives  the  etheric  waves 
and   the    copper  plate    (4)    accumulates   the   electro- 
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Electric  Railways  in  Germany. 

Statistics  published  by  the  Electro-technical  Jour- 
nal sho\v  that  on  September  i,  igoo,  99  German 
cities  had  electric  railways,  and  it  is  estimated 
that  on  January  i,  1901.  107  cities  were  so  supplied. 
In  1891  there  were  but  three  such  cities ;  in  1895, 
32,  and  in  1899,  88.  On  September  i,  1900,  there 
were  1,703  miles  of  track,  5.994  motor  cars  and 
3.962  attached  or  trailer  cars.  The  aggregate  power 
of  the  electrical  machines  was  75,608  kilowatts, 
against  52,509  kilowatts  in  1S99.  The  overhead- 
trolley  system  is  used  almost  universally. 


sible  to-day  may  be  a  commercial  reality  (o-morrow. 
They  were  not  kept  long  in  suspense,  however,  for 
the  true  status  of  the  possibilities  of  space  teleg- 
raphy were  speedily  deduced,  and  its  value  found  to 
be — as  the  above  statement  shows — almost  wholly 
confined  to  water.  This  accounts  for  the  British 
officers'  neglect  to  use  the  instruments  transported 
to  South  Africa  for  the  war  in  the  Transvaal.  Not 
only  is  the  distance  between  given  points  on  land 
exceedingly  limited  for  available  transmission,  but 
80  or  loo-foot  masts  are  accouterments  of  military 
warfare  that  render  the  service  it  offers  worth  less 
than  the  advantages  it  gives.  It  is  little  .wonder 
then  that  the  instruments  the  English  govermnent 
sent    were   "lost."  \-,       ."   - 

But  at  sea    these  same  Marconi  "sets'"  have  fnadc 
the  pace,  and  it  is  beyond  the  pale  of  anything  that 


static  oscillations  and  guides  them  to  the  filings  in 
the  coherer,  where  they  form  a  union  with  the 
etheric  waves,  and  the  result  is  the  phenomenon  of 
cohesion. 

Disposing  thus  of  tlie  extraneous  wave  system, 
the  internal  circuits  will  now  be  described.  From 
the  oppositely  disposed  conductor  plugs  wires  lead 
to  the  relay  (5)  and  the  battery  (6),  these  being 
in  series  with  the  coherer.  A  second  circuit  is  made 
operative  by  the  relay  magnets,  and  the  armature  of 
the  relay  acts  as  an  automatic  key,  the  circuit  thus 
formed  including  the  battery  (7)  and  a  Ruhnikorff 
coil  (8).  The  tapper  (g)  is  operated  from  a  de- 
rived or  shunted  circuit.  To  one  of  the  oscillator 
balls  forming  the  spark  gap  (10)  a  wire  leads  to 
the  second  earth  plate  (11),  and  from  the  second 
and  opposite  oscillator  ball  a  copper  strip  (12),  with 
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an  outer  copper  shealh.  similar  to  the  one  described 
connected  with  the  coherer,  leads  to  the  mast,  or 
vertical  standard.  The  object  of  these  sheaths, 
which  in  both  cases  are  connected  electrically  with 
the  earth,  is  to  reflect  or  transmit  to  the  earth  all 
waves  of  an  extraneous  nature,  or,  in  other  words, 
all  those  waves  not  finding  their  way  through  the 
slot  in  the  sheath;  this  is  especially  necessary,  owing 
to  the  close  proximity  of  the  repeater-transmitter 
to  the  repeater-receiver.  The  slots  in  the  sheaths 
just  mentioned  are  placed  in  such  position  as  to 
allow  the  waves  comir.g  or  going  in  the  proper  di- 
rection to  enter  or  emanate,  as  the  case  may  be.  The 
receiving  and  the  transmitting  strips  of  copper  are 
insulated  from  each  other,  as  well  as  the  receiving 
and  transmitting  apparatus  themselves,  by  means  of 
copper  hoods. 

The  action  of  the  repeater  in  actual  use  is  as  fol- 


FIG.     3.         GUARINI       REPEATER      SYSTEM      FOR        WIRELESS 
TELEGRAPHY. — DETAIL    OF    ANTENNA. 

lows:  The  etheric  waves  from  the  Brussels  trans- 
mitter radiating  tow-ard  the  Malines  repeating  sta- 
tion enter  the  slot  in  the  sheath  facing  it,  and  are 
led  to  the  coherer,  w-hen  w-itli  the  amalgamation  of 
the  static  charge,  the  resistance  of  the  metallic  filings 
is  very  much  lowered,  permitting  the  current  to 
f  ow  through  the  first  circuit  operating  the  sensitive 
1  elay  which  is  ^vound  to  a  very  high  resistance.  The 
relay  armature,  now  attracted,  closes  the  second  cir- 


counter-efFects  of  magnetic  lag  in  the  inductance 
coil,  it  would  require  a  period  of  an  hour  or  more 
to   send  a   message  across  the  United    States. 

In  the  matter  of  preventing  the  outgoing  waves 
from  retarding  the  weaker  incoming  ones  and  the 
resultant  destructive  reaction,  Mr.  Guarini  has  ex- 
ercised considerable  ingenuity.  This  he  has  done 
by  guarding  the  receiver  and  transmitter,  constitut- 
ing the  repeater,  with  enclosed  copper  cases;  it  is 
difficult  to  isolate  the  instruments  entirely,  owing 
to  the  necessary  connection  existing  through  the 
relay. 

While  the  principle  involved  for  obtaining  select- 
iveness  by  means  of  slotted  sheaths  is  rather  crude, 
it  has  proven  more  successful  than  the  complicated 
ones  employed  by  Professor  Slaby  and  others,  who 
depend  on  the  absolutely  scientific  arrangement  of 
the  coefficients.  Mr.  Guarini's  employment  of  the 
sheaths  is  merely  a  makeshift,  but  in  the  infancy 
of  overland  transmission  of  intelligence  by  wireless 
methods,  it  serves  its  purpose,  and  will  undoubtedly 
continue  to  do  so  until  the  syntonization  by  a  more 
legitimate  means  is  possible,  or  at  least  until  the 
laws  regarding  its  solution  are  better  understood. 
The  question  of  operating  wireless  systems  overland 
is  of  sufficient  importance  not  to  be  ignored.  At 
the  present  time  there  are  hundreds  of  places  where 
it  could  be  utilized  to  an  advantage — ^places  where 
artificial  or  natural  barriers  prevent  the  construction 
of  aerial-wire  lines.  But  the  first  cost  of  repeaters, 
such  as  Mr.  Guarini  uses,  would  be  in  many  cases 
prohibitive  to  their  installation.  This  would  not  apply 
if  the  repeaters  could  be  located  100  miles  apart,  as 
at  sea,  where  it  would  be  possible,  yes,  even  feasible, 
to  form  a  chain  between  the  continents  of  America 
and  Europe  by  arranging  buoys  with  the  apparatus 
enclosed  for  repeating. 

Before  wireless  telegraphy  will  become  commercially 
popular  on  land  there  are  four  things  that  must 
be  done  for  it:  (i)  to  effect  syntonization  perfectly 
and  by  simple  means;  (2)  to  lessen  the  first  cost 
of  the  apparatus;  (3)  to  do  away  with  the  masts; 
(4)  to  increase  the  speed  of  transmission.  As  to 
the  first,  the  mechanical  analogue  of  diapasons  vibrat- 
ing in  syntony  with  another  similarly  tuned  is,  as 
has  been  stated  frequently  before,  a  beautiful  one 
for  Hertzian  waves.  It  is  an  analogy  easily  compre- 
hended and  readily  applied  theoretically.  But  in 
practice  it  is  an  infinitely  hard  problem.  To  lessen 
the  cost  of  the  apparatus  means  to  simplify  it  almost 
to  the  point  of  the  ordinary  Morse  instruments.  A 
knowdedge  of  the  relationship  between  the  electro- 
static oscillations  and  the  Hertzian  waves  will-  in 
all  probability  render  the  mast  a  useless  accessory. 
Speed  wirll  be  gained   by   simplifying   the  receiving 


FIG.  2.       GUARINI    REPEATER    SYSTEM    FOR    WIRELESS    TELEGRAPHY.— DIAGRAM    OF    CONNECTIONS. 


cuit,  which  in  turn  actuates  the  coil;  or  the  addi- 
tion of  a  relay  sounder  (13)  is  supplied  when  the 
intermediate  stations  are  to  be  made  aware  of  the 
nature  of  the  message,  and  this  necessitates  an  extra 
or  third  circuit,  which  is  operated  by  the  battery  (14). 
As  the  spark  passes  across  the  gap,  the  energized 
Hertzian  waves  are  projected,  via  the  copper  strip, 
toward  Antwerp  only,  for  the  slot  in  the  sheathing 
faces   in   that   direction. 

It  is  evident  that  a  message  so  repeated  could  be 
transmitted  across  a  continent.  For  a  repeater  sys- 
tem from  New  York  city  to  San  Francisco  250  or 
300  repeater  stations  would  be  necessary.  As  there 
is  an  appreciable  length  of  time  that  elapses  between 
the  cohesion  of  the  filings  and  the  disruptive  dis- 
charge at  the  oscillator,  due  to  the  inertia  of  the 
relay,  the  interrupter  and  the  tapper,  as  well  as  the 


device,  using,  for  instance,  a  telephone  receiver  and 
a  carbon  coherer. 

To  my  mind  the  future  of  the  whole  scheme  of 
etheric  wireless  telegraphy  rests  upon  reduction  of 
its  parts  and  its  initial  cost. 


The  Concord  Electric  company  of  Concord,  N.  H., 
has  filed  articles  of  incorporation  with  the  secretary 
of  state,  the  capital  stock  being  $400,000.  The  in- 
corporators are  William  H.  Whitney  and  Charles 
H.  Stone  of  Boston,  and  Fred  C.  Demond.  Allen 
Hollis  and  George  L.  Osgood  of  Concord.  The 
company  will  take  over  the  property  of  the  Con- 
cord Land  and  Water  Power  company  as  soon  as 
the  necessary  formalities  can  be  completed.  It  is 
not  expected  that  the  matter  will  be  entirely  ar- 
ranged, before   July   ist. 


Telephoning  the  Roar  of  Niagara. 

The  roar  of  the  falling  waters  of  the  Falls  of 
Niagara  is  now  transmitted  to  New  York,  Buffalo 
and  other  distant  places  by  long-distance  telephone 
in  connection  with  the  Bell  service.  In  order  to 
accomplish  this  a  long-distance  transmitter  has  been 
installed  in  the  Cave  of  the  Winds  under  the  Falls. 
This  transmitter  is  enclosed  in  a  small  box  and  has 
a  megaphone  attachment  to  gather  the  sound  of  the 
tumbling  waters  as  they  plunge  over  the  cliff  and 
break  on  the  rocks  below.  The  point  where  the 
telephone  has  been  placed  is  right  where  the  thun- 


TELEPHONING      THE      ROAR      OF      NIAGARA. — TRANSMITTER 
IN    CAVE    OF    WINDS. 

dering  waters  pour  over  the  precipice,  and  could  the 
users  of  telephones  have  transmitted  to  them  the 
scene  about  the  spot,  they  would  view  rainbow 
land,  for  all  about  the  telephone  transmitter  there 
are  rainbows  galore.  In  the  illustration,  the  light 
streak  in  front  of  the  megaphone  is  made  by  a 
rainbow    of   great   beauty. 

In  the  illustration  the  transmitter  and  attacl^ment 
are  seen  standing  on  a  ledge  of  rock  in  the  spray 
cloud  of  the  Cave  of  the  Winds.  Running  off  from 
the  bottom  will  be  seen  the  wires  that  extend  to  the 
Niagara  Falls  Bell  exchange,  the  line  being  carried 
across  Goat  Island  on  trees  and  over  the  bridges 
to  the  mainland,  where  the  pole  lines  of  the  Bell 
company  are  reached.  The  switchboard  in  the  Ni- 
agara Falls  exchange  makes  it  possible  for  the  op- 
erator to  make  connection  with  outside  places  for 
the  transmission  of  the  roar.  In  the  Bell  booth  in 
the  Electricity  building  at  the  Pan-American  Expo- 
sition the  noise  of  the  thundering  waters  will  be 
heard  with  great  distinctness,  and  will  no  doubt  form 
an  interesting  feature  of  the  telephone  exhibit. 


Changes  in   Personel   of  Central   Union 
and  Chicago  Telephone  Companies. 

Due  to  the  recent  succession  of  John  I.  Sabin  to 
the  presidency  of  the  Central  Union  and  Chicago 
Telephone  companies,  the  following  changes  and 
appointments  have  been  made  in  the  personnel  of 
those  corporations.  The  officers  of  the  Central 
Union  Telephone  company  are  now  as  follows: 
President,  John  I.  Sabin;  general  manager,  M.  J 
Carney;  secretary  and  treasurer,  W.  S.  Chapman; 
auditor,  E.  G.  Corneau ;  general  solicitor.  L.  G. 
Richardson,  and  superintendent  of  construction  and 
maintenance,  Robert  Cline,  The  following  appoint- 
ments were  made,  to  take  effect  June  ist:  Private 
secretary  to  president,  John  A.  Mallon ;  assistant 
general  manager,  George  B.  Bush ;  engineer.  A.  J. 
Steiss;  superintendent  of  equipment,  F.  W.  Alston; 
electrician.  S.  G.  McMeen ;  General  canvasing  agent, 
C-  E.  Nestor,  and  assistant  auditor,  E.  G.  Drew. 
The  office  of  general  superintendent  was  abolished. 

The  officers  and  directors  of  the  Chicago  Tele- 
phone compan}'-  are  as  follows :  President,  John  I. 
Sabin ;  first  vice-president.  Byron  L.  Smith ;  second 
vice-president,  Arthur  D.  Wheeler;  general  manager. 
A.  S.  Hibbard,  and  secretary  and  treasurer.  C.  E. 
Mosley;  chairman  of  the  board  of  directors.  John  M. 
Clark.  The  board  consists  of  Byron  L.  Smith.  J. 
Russell  Jones,  Robert  T.  Lincoln.  Arthur  D.  Wheeler, 
A.  A.  Sprague,  Chauncey  Keep.  John  I.  Sabin.  C.  E. 
Perkins,  Joseph  P.  Davis  and  Alexander  Cochrane. 
The  president  has  appointed  as  engineer,  A.  J.  Steiss. 
superintendent  of  equipment,  F.  W.  Alston,  and 
general  canvassing  agent,    C-   E.    Nestor. 


4o6 


WESTERN    ELECTRICIAN 


June   15,  1901 


Pan-American  Exhibit  of  General  Elec- 
tric Company. 

The  General  Electric  company  has  a  comprehensive 
exhibit,  occupying  the  northwest  corner  of  the  Elec- 
tricity building  at  the  Pan-American  Exposition. 
The  principal  feature  of  the  exhibit  is  the  5,000- 
horsepower  transformer  plant  which  transforms  all 
of  the  current  used  by  the  exposition  company  in 
the  lighting  scheme  of  the  buildings  and  grounds. 
This  transformer  plant  is  practically  a  typical  mod- 
ern substation,  and  occupies  an  important  position 
among  the  various  features  of  the  exposition.  In 
Fig.  1  a  general  view  of  the  company's  exhibit  is 
given,  showing  in  the  foreground  the  transformer 
plant  and  also  one  of  the  nickel-steel  forged  rings 
to  be  used  for  the  new  Niagara  Falls  generators  now 
being  made    by   the    General    Electric    company. 

This  company  has  confined  itself  to  exhibits  pre- 
senting a  few  of  the  most  novel  and  recent  devel- 
opments in  the  practical  field,  showing  such  appa- 
ratus and  appliances  as  have  been  perfected  in  the 
last  few  years  and  become  recognized  as  of  real 
importance   commercially. 

The  compensated  type  of  generator  exhibited, 
which  is  one  of  the  company's  most  recent  pro- 
ductions  in  the   development    of   alternating-current 


>ame  circuil.  thus  illustrating  the  flexibility  of  this 
system,  which  permits  the  use  of  arcs  and  incan- 
desccnts  in   series. 

One  of  the  most  interesting  of  the  modern  develop- 
ments in  lighting  is  the  series  incandescent  street 
system  made  by  ibis  company,  which  is  shown  in 
practical  operation  by  means  of  a  small  reactive 
coil,  with  the  series  incandescent  lamps  mounted 
on  a  panel  beside  it.  These  lamps  may  be  cut  out 
by  means  of  small  switches,  thus  enabling  one  to 
watch  the  operation  of  the  reactive  coil  and  the 
effect  on  the  other  lamps  remaining  in  the  circuit. 

Visitors  looking  for  information  on  arc  lamps 
find  a  most  interesting  and  novel  display  in  the 
General  Electric  company's  space.  The  exhibit  com- 
prises a  group  of  the  company's  standard  inter- 
changeable type  of  arc  lamp,  arranged  with  glass 
casings  surrounding  the  mechanism  and  very  dense 
inner  globes,  which  permit  a  full  examination  of  the 
arc  without  any  strain  on  the  eyes.  By  this  arrange- 
ment, the  lamp  may  be  turned  on  and  off,  and  the 
entire  working  of  the  lamp  mechanism  may  be  ob- 
served under  various  conditions  of  the  arc.  These 
lamps  form  an  interesting  group  in  themselves,  as 
they  show  to  what  extent  the  interchangeable  idea 
has  been  carried  by  this  company  in  arc-lamp  manu- 
fr4Cture. 


along  the  rails,  and  the  various  conditions  of  the 
operation  of  this  system  fully  understood. 

One  of  the  popular  features  of  the  Electricity 
building  is  the  four-motor  equipment  with  electric 
brakes,  shown  in  this  company's  space.  Two  standard 
trucks  for  each  electric  car  are  shown,  supporting  a 
platform  on  which  are  supported  all  the  devices  of 
a  standard  car  equipment.  The  trucks  are  driven 
by  four  GE-67  36-horsepower  motors,  equipped  with 
electric  brakes.  These  are  operated  by  two  B-19 
contnoUers,  located  one  at  each  end  of  the  frame 
on  the  trucks.  Current  is  taken  from  a  section  of 
grooved  trolley  wire,  which  is  actually  installed,  with 
various  line  material  made  by  the  company.  An 
interesting  fact  illustrated  here  is  that  when  the 
motors  are  running  at  full  speed,  the  trolley  arm 
may  be  pulled  down  and  the  electric  brakes  thrown 
on,  the  wheels  coming  immediately  to  a  standstill, 
thus  showing  that  these  brakes  work  independently 
of  the  trolley  circuit. 

A  standard  type  electric  air  compressor,  known  as 
the  C.P.-12,  operatively  connected,  is  shown.  The 
fact  that  compressed  air  is  so  useful  for  cleaning 
about  car  houses  is  practically  illustrated  in  the  com- 
pany's space,  where  this  method  of  cleaning  and 
dusting  is  used. 

The    latest    forms    of    railway    motors    of   various 


FIG.    I.       PAN-AMERICAN    EXHIBIT   0F    GENERAL   ELECTRIC  COMPANY. — VIEW   IN   ELECTRICITY   BUILDING,    SHOWING   TRANSFORMER   PLANT  IN   FOREGROUND. 


apparatus,  is  so  connected  that  it  illustrates  the 
interesting  fact  that  this  machine  automatically  main- 
tains accurate  voltage  regulation  under  all  the  vary- 
ing conditions  of  inductive  and  non-inductive  loads. 
The  C.  R.  regulator  is  placed  in  the  primary  circuit 
of  the  transformer  and  is  used  to  illustrate  in  a 
very  practical  manner  the  use  of  this  form  of  reg- 
ulation. Thus  the  most  modern  method  of  gen- 
crating  and  controlling  alternating  current  is  shown 
in  practical  operation. 

While  referring  to  the  compensated  type  of  al- 
ternator, it  is  of  interest  to  examine  the  200-kilo- 
watt  generator  of  this  class  which  the  company 
exhibits.  It  is  unique  in  design,  being  a  36-pole 
machine  of  the  revolving-field  type  and  having  an 
exciter  mounted  on  the  pillow  block,  operated  from 
the  generator  shaft  by  gear  and  rawhide  pinion. 
This  machine  illustrates  a  construction  which  has 
been  successfully  used  on  large  machines  of  dif- 
ferent capacities  with  considerable  success.  It  is 
designed  for  direct  coupling  to  the  engine  shaft,  but 
is  here  shown  with  the  separate  pillow  block  where 
the'  engine  bearing  would  ordinarily  be.  The  series 
alternating  system  attracts  a  great  deal  of  attention, 
and  in  order  to  illustrate  thoroughly  the  operation 
of  these  transformers,  the  company  has  installed  a 
small_ transformer  having  glass  sides,  to  permit  full 
examination  of  the  interior  of  the  apparatus  while  in 
operation.  This  small  transformer  operates  two  or 
three  arc  lights  apd  series  incandescent  lights  on  the 


There  are  shown  three  multiple  lamps  for  110 
volts  alternating  and  direct  current  and  220  volts 
direct  current,  respectively,  and  three  others  for 
series  alternating,  series  direct-constant-currcnt  and 
500-volt  railway  work.  All  of  these  lamps  use  the 
same  outer  and  inner  globes,  and  each  of  the  two 
groups  mentioned  are  so  nearly  similar  in  construc- 
tion as  to  convey  the  impression  to  the  layman  that 
they  are  alike.  As  a  matter  of  fact,  the  difference 
between  these  lamps  is  only  in  three  or  four  parts, 
which  arc  in  themselves  interchangeable.  The  de- 
velopment of  enclosed-arc  lighting  has  been  carried 
into  the  constant-direct-current  field.  For  this  work 
the  most  popular  machine  is  undoubtedly  the  large 
type  Brush  arc  generator,  with  multiple-circuit  at- 
tachment, by  means  of  which  a  number  of  different 
circuits  may  be  operated  from  one  machine ;  one 
of  these  machines,  of  125  lights'  capacity,  is  exhibited. 

In  the  company's  exhibit  of  electric-railway  mo- 
tors CFig.  2)  is  an  actual  working  example  of  the 
train-control  system  of  this  company,  with  two 
GE-66  railway  motors  and  controllers,  representing 
air  the  apparatus  required  for  operating  a  single  car. 
It  illustrates  in  a  practical  manner  the  fact  that  this 
system  applies  equally  well  to  one  car  or  to  several 
in    one   tram. 

The  company's  sectional  third-rail  system  is  also 
fully  illustrated  by  an  actual  installation  of  contact 
rails  and  sectional  switches.  The  contact  shoes  are 
so  mounted,  on  small  wheels,  that  they  may  be  moved 


capacities  manufactured  by  the  General  Electric  com- 
pany are  also  shown  in  the  space.  The  wide  use  of 
the  company's  standard  appliances  has  necessitated 
the  development  of  a  wide  range  of  instruments, 
switches,  etc.,  for  use  on  switchboards  of  all  classes 
of  electrical  work,  and  a  very  interesting  exhibit 
of  this  material  has  been  made.  Of  course,  the 
large  switchboard  in  the  transformer  plant  compris- 
ing both  high  and  low-tension  panels,  with  the  oil- 
break  switches,  is  of  exceptional  interest.  However, 
this  switchboard  being  in  service  during  all  the 
open  hours  of  the  exposition,  renders  it  difficult  for 
visitors  to  inspect  the  fittings  as  fully  as  they  might 
desire.  The  same  may  be  stated  of  the  several 
switchboards  for  different  apparatus  In  the  working 
part  of  the  company's  exhibit.  Therefore,  this  com- 
pany has  made  a  special  exhibit  (Fig.  3)  of  switch- 
board appliances  on  blue  Vermont  marble  panels 
conforming  in  design  to  the  standard  switchboards. 
This  contains  samples  of  each  of  the  various  types 
of  standard  measuring  instruments  made  by  the  com- 
pany, with  recording  wattmeters,  frequency  indi- 
cators and  other  notable  appliances  of  recent  de- 
velopment. There  are  switches  and  circuit-breakers 
of  various  designs,  for  high  and  low-tension  work, 
an  oil-break  switch  being  arranged  so  that  the  fullest 
examination  may  be  made.  One  of  the  company's 
new  cabinet  panels  is  also  shown. 

The  company's  line  of  small  motors  is  indicated  in 
the  display  of  alternating  and  direct-current  motors 
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for  various  apparatus,  inanj'  of  them  being  oper- 
atively  connected  to  machines  of  various  types  for 
household  and  shop  use.  The  exhibit  also  contains 
a  motor-generator  set  of  the  type  extensively  used 
for  charging  automobiles. 

Probably  the  most  interesting  practical  application 
of  electricity  to  mining  work  is  represented  by  the 
modern  electric  mining  locomotive.  The  General 
Electric  company  manufactures  a  wide  range  of 
these  for  all  kinds  of  mining  work  and  exhibits  a 
typical  locomotive,  of  which  a  large  number  are 
used  in  the  coal  mines  of  the  Union  Pacific  Railway 
company.  This  exhibit  is  shown  in  Fig  2.  The 
locomotive  weighs  10  tons.  It  is  made  for  a  30- 
inch  gauge  and  for  operating  on  500-volt  circuits. 
It  is  known  as  L.M.-104-A-2  and  is  fitted  with  two 


FIG.     3.       PAN-AMERICAN    EXHIBIT    OF     GENERAL    ELECTRIC 
COMPANY. — PORTION    OF    EXHIBIT. 

GE-61  four-turn,  form  A,  standard  railway  motors 
and  an  R-37-B  controller.  The  controller  and  brakes 
and  the  sanding  devices  are  all  controlled  from  one 
point  where  the  operator  sits.  One  of  the  details 
of  construction  which  attracts  practical  mining  men 
is  the  removable  brakeshoes,  which  nmy  be  quickly 
removed  and  replaced  without  affecting  any  other 
part  of  the  brake  gear.  This  locomotive  is  fitted 
with  headlights  and  all  of  the  modern  appliances 
which   go  to  make  up   a  complete   outfit. 

There  is  shown  an  electric  hoist  manufactured  by 
the  Lidgerwood  Manufacturing  company  and  fitted 
with  a  standard  GE-52  250-volt,  two- turn  motor 
and  R-14  controllers.  The  company  also  exhibits  a 
typical  electric  mining  pump,  with  a  50-horsepower 
indicating  motor.  This  pump  is  a  6¥2  by  eight-inch 
horizontal,    triplex,    single-acting    plunger    machine. 

In  the  Machinery  building  the  General  Electric 
company  shows  a  lo-horsepower  motor,  operatiyely 
connected  to  a  four  by  six-inch,  triplex,  single-acting 
Deane  pump,  delivering  49  gallons  a  minute  against 
i6g  pounds'  pressure.  Another  interesting  operative 
exhibit  of  electric  pumping  machinery'-  is  shown  in 
the  base  of  the  Electric  Tower,  where  a  General 
Electric  three-horsepower.  500-volt.  direct-current 
motor  operates  a  four  by  six-inch  vertical  triplex 
Knowles  pump.  This  electric  pump  furnishes  water 
for  the  restaurant  part  way  up  in  the  Electric  Towner. 

This  company  has  installed  alternating-current  ap- 
paratus representing  a  typical  station,  according  to 
modern  ideas  for  furnishing  light  and  power  and 
cmbodjn'ng  a  number  of  novel  features.  Each  part 
of  this  group  is  interesting  in  itself.  Twenty-five- 
cycle  current  is  taken  from  the  exposition  trans- 
former plant,  located  in  the  company's  space,  trans- 
formed from  i.£oo  volts  to  360  volts  by  three  type 


switches,  a  recording  wattmeter,  a  generator  panel 
with  regular  instruments,  and  one  feeder  panel.  The 
panels  are  of  blue  Vermont  marble,  and  in  themselves 
make  a  most  interesting  exhibit. 

As  a  load  for  the  compensated  generator,  the  com- 
pany has  installed  a  complete  equipment  of  its  series 
alternating-current  street-lighting  system  of  encloscd- 
arc  lamps.  This  is  supplied  by  a  75-light,  constant- 
current  transformer,  which  operates  about  70  series 
enclosed-arc  lamps,  located  in  three  rows  over  the 
main  aisles  in  the  Electricity  building. 

All  of  the  apparatus  in  this  operative  exhibit  above 
described  is  arranged  in  one  group  in  the  center  of 
the  company's  space,  as  illustrated  in  Fig.  4.  and  the 
operation  may  be  clearly  followed  and  studied  by 
those  interested. 

The  operation  of  the  constant-current  transformer 
is  a  matter  of  considerable  interest  to  electrical  men. 
and  to  afford  opportunity  for  careful  study  of  this 
apparatus,  the  company  exhibits  a  five-light  trans- 
former, the  sides  being  fitted  with  glass  panels 
through  which  the  movement  of  the  coils  may  be 
observed. 

The  operative  exhibit  of  the  company's  marine 
apparatus,  shown  in  Fig.  2.  simply  hints  at  the  large 
line  of  this  material  which  it  manufactures.  The 
marine  generating  set  shown  consists  of  an  engine 
of  the  single-cylinder,  enclosed  type,  eight  inches  in 
diameter,  with  a  six-inch  stroke,  direct-connected 
to  a  15-kilowatt,  six-pole,  400-revolution.  iio-volt 
generator.  The  engine  is  particularly  interesting, 
and  its  design  insures  satisfactory  operation  for  a 
number  of  reasons,  the  most  obvious  of  which  is 
the  self-oiling  feature  secured  by  the  enclosed  base. 
This  set  is  similar  in  size  to  those  supplied  by  this 
company  to  a  great  many  lake  and  river  steamers, 
and.  in  fact,  to  moderate-sized  vessels  of  all  classes. 
A  standard  switchboard  for  use  with  a  generating 
set  of  this  size  is  also  exhibited. 

There  is  shown  a  searchlight  projector  of  the  size 
widely   used   for  commercial  purposes,  and   which   is 


FIG.     5.       PAN-AMERICAN    EXHIBIT    OF     GENERAL     ELECTRIC 
COMPANY.  —  HEADQUARTERS. 

similar  in  design  to  the  large  searchlights  furnished 
by  the  company  to  nearly  all  the  vessels  in  the 
United  States  navy,  and  one  of  which  is  mounted 
on  the  Electric  Tower  at  the  exposition.  The  search- 
light exhibited  is  one  of  the  13-inch  size.  It  is  in- 
stalled in  such  a  manner  as  to  illustrate  the  so-called 
pilot-house  control  method  of  handling  the  projector, 
which  enables  the  pilot  to  operate  the  projector 
placed  on  top  of  the  pilot  house  without  leaving  his 
wheel. 

When    a    modern    steamer    is    provided    with    an 


as  follows:  Each  of  the  running  lights  may  be  pro- 
vided with  two  lamps  and  wired  to  a  telltale  device 
located  in  the  pilot  house.  Should  one  of  the  lights 
become  extinguished,  this  telltale  device  at  once  be- 
gins to  buzz,  and  a  lamp  is  lighted,  thus  calling 
the  attention  of  the  pilot,  both  by  sound  and  by 
sight,  to  the  fact  that  one  of  the  running  light  has 
become  extinguished.  He  is  then  able,  bv  throwing 
a  small  switch  on  the  telltale  board,  to  light  the 
second  lamp  in  the  running  light  and  give  orders 
to  replace  the  extinguished  lamp.  Thus  a  sure  in- 
dication that  the  running  lights  are  burning  is  always 
present  in  the  pilot  house.  At  the  company's  exhibit 
the  operation  of  this  telltale  device  is  shown  in  a 
very  interesting  manner,  the  red,  green  and  white 
running  lights  being  mounted  on  the  wall  and  so 
arranged  that  one   of  the  lights  will  be  cut   out   at 


FIG.    6.       PAN-AMERICAN    EXHIBIT     OF     GENERAL    ELECTRIC 
COMPANY.— MODEL    OF    WORKS. 

intervals,  this  fact  being  immediately  indicated  on 
the  telltale  device.  On  this  marine  installation,  many 
of  the  various  wiring  appliances  for  marine  service 
manufactured  by  the  company  are  used. 

In  another  part  of  the  grounds  the  General  Elec- 
tric company  makes  an  exhibit  of  interest  to  ship- 
builders. This  is  in  the  space  occupied  by  the 
Lidgerwood  Manufacturing  company,  in  the  ordnance 
group  at  the  south  end  of  the  grounds,  where  an 
electric  deck  wench  is  shown,  operated  by  a  GE 
direct-current  motor  and  controller. 

Fig.  5  of  the  accompanying  illustrations  shows  the 
headquarters  booth  of  the  company,  while  in  Fig. 
6  is  given  a  view  of  the  model  of  the  General  Elec- 
tric  company's   works  at    Schenectady,   N.   Y. 


Telephone   Company  Liable   for   Condi- 
tion of  Poles. 

A  telephone  company's  duty  of  inspecting  its  poles 
and  equipment  has  been  clearly  sliown  in  the  suit 
brought  by  Patrick  McGuire.  a  former  employe  of 
the  Bell  telephone  company,  at  Rochester,  N.  Y.. 
against  that  company.  McGuire  was  employed  as 
lineman,  and  under  his  foreman's  direction,  he 
climbed  a  pole  on  which  the  company's  wires  were 
strung  for  the  purpose  of  tightening  them.  While 
so  engaged  the  pole  broke,  and  he  was  precipitated 
to  the  ground.  In  McGuire's  suit  against  the  com- 
pany for  damages  for  the  injuries  he  received,  it 
was  conceded  that  the  defective  condition  of  the  pole 
caused  the  accident.  The  telephone  company  used  the 
poles  of  the  Rochester  Gas  and  Electric  company,  and 
this  pole,  which  belonged  to  that  company,  had  been 
found  by  its  foreman  months  before  the  accident 
to  be  decayed  and  unsafe.     A  judgment  on  a  verdict 


Fig 


Railway  and  Marine  Apparatus. 


H,  oii-coo!ed  transformers,  and  then  used  to  op- 
erate a  synchronous  motor  of  type  ATE,  eight-pole, 
1 50-horsepower.  550  revolutions.  This  motor  is 
belted  to  one  of  the  company's  most  recent  develop- 
ments in  alternating-current  machinery,  and  known 
as  a  compensated  type,  form  P.  alternating  generator. 
The  particular  machine  exhibited  is  rated  as  an 
ATE.  eight-pole.  loo-kilowatt.  500-revokition.  2.500- 
volt  generator. 

The  switchboard,  of  the  company's  standard  con- 
struction,  comprises   a   high-tension   panel,  with   oil 
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electric-lighting  system,  it  is  customary  to  also  have 
electric  running  lights,  and  this  company  has  perfected 
a  safety  device  for  use  in  this  connection  which  at- 
tracts considerable  attention.  The  possibility  of  one 
of  the  running  lights  being  extinguished,  for  any 
reason  whatever,  has  to  be  carefully  guarded 
against.  With  oil  lamps,  this  can  be  done  only  by 
ihe  man  on  watch  forward,  but  with  electric  lights,  a 
satisfactory  device  is  possible  which  removes  the 
responsibility  from  the  lookout,  and  places  it  where 
it   belongs,  in  the  pilot  house.     The  arrangement  is 


Fig.  4.     Pan  of  Operative  Exhibit. 

in  favor  of  the  plaintiff  was  unanimously  affirmed 
by  the  Appellate  Court,  and  that  decision  was  re- 
cently upheld  by  the  Court  of  Appeals.  The  opinion 
of  the  court  holds  that  the  telephone  company, 
though  not  owning  the  pole,  owed  a  duty  to  its  line- 
men to  see  to  the  proper  inspection  of  the  poles, 
to  see  that  they  were  capable  of  supporting  the  men 
while  at  work.  Care  on  the  part  of  the  company 
in  providing  a  reasonably  safe  place  for  the  men  to 
work  involved  such  inspection,  notwithstanding  the 
pole    belonged    to    the    other   company. 
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conventions  and  expositions. 

Canadian  Electrical  association,  Ottawa,  Ont.,  June  19th  to 
2ISt. 

Association  of  Railway  Telegraph  Superintendents,  Statler's 
Pan-American  Hotel,  Buffalo.  N .  Y..  June  19th,  2oih  and  21st. 

Independent  Telephone  Association  of  Wisconsin,  La  Crosse, 
Wis.,  June  25ih  and  26ih. 

Northwestern  Electrical  association,  Sheboygan,  Wis.,  June 
26th  and  27lh. 

United  Electrical  Contractors' association  of  New  York  State, 
Builders'  Eschange  building,  Buffalo,  N.  Y.,  July  17th, 

American  Institute  of  Electrical  Engineers  (general  meeting), 
Temple  of  Music,  Buffalo,  N.  Y  ,  August  20th  to  24ih. 
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Ohio  Electric  Light  association.  Put-ih-Bay,  Ohio.  August  20th 
to  32d. 

Pennsylvaaia  State  Street  Railway  association,  York,  Pa., 
September  4th, 

International  Association  of  Municipal  Electricians,  Niagara 
Falls,  N.  Y. .  September  2d,  3d  and  4th. 

New  York  Stale  Street  Railway  association,  Rochester,  N.  V., 
September. 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
September  loth. 

Roentgen  Society  of  the  United  States,  Uuiversity  of  Buffalo, 
Bultalo,  N.  v..  September  lolh  and  nth. 

Old  Time  Telegraphers'  association  and  United  States  Mili- 
tary Telegraph  t.orps,  Windsor  Hotel,  Montreal,  Que.,  Septem- 
ber nth,  i2th  and  13th. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  9th  to  nth. 

South  Carolina  Interstate  and  West  Indian  Exposition 
Charleston,  S.  C,  December  i,  igoi,  to  June  i,  igo2. 

Visitors  to  the  Pan-.\merican  Exposition  will  find 
llie  Western  Electrician's  space  in  Section  F  2  in 
the  Electricity  bnilding,  where  they  will  be  cordially 
welcomed. 


It  is  curious  to  note  the  difference  between  the 
actual  appearance  of  the  Electric  Tower  at  the  Pan- 
American  Exposition  when  electrically  illuminated  at 
night  and  the  forecast  of  that  appearance  as  made  by 
the  artists  of  the  exposition  stafif  last  year.  A  com- 
parison of  the  pictnres  showing  the  anticipation  and 
the  reality — such,  for  instance,  as  those  published 
in  the  Western  Electrician  of  October  6,  1900,  and 
May  18,  •  igoi — shows  that  while  the  arti.sts  made 
pretty  pictures  to  show  what  might  be  expected,  they 
had  no  conception  of  the  surpassingly  beautiful  effect, 
as  of  delicate  lace  woven  from  threads  of  golden 
light,  that  has  actually  been  achieved.  Whether,  as 
has  been  asserted,  even  the  electrical  designers 
builded  better  than  they  knew,  it  is  certain  that  they 
bnilded  better  than  anything  the  exposition  authori- 
ties, through  their  very  efficient  departmeijt  of 
publicitjs  were  able  to  predict.  It  is  probable  that 
no  one  realized  the  entrancing  beauty  of  the  spec- 
tacle before  the  illumination  actually  was  accom- 
plished. This  is  not  to  say  that  the  result  was 
reached  by  simply  haphazard  good  fortune,  for  ex- 
actly the  reverse  is  true ;  the  design  was  carefully 
sl:udied  out  in  its  minutest  details.  It  was  e-xactly 
because  the  opportunity  and  the  man  were  so  well 
met  that  the  result  could  only  dimly  be  foreseen, 
even  by  those  familiar  with  the  beautiful  illumina- 
tions of  the  past.  With  an  electrical  motif  from  the 
start,  the  plan  was  broad  and  intelligent.  Success 
was  won  by  careful,  legitimate  eft'orts;  but,  neverthe- 
less, the  achievement  seems  to  have  surpassed  all 
expectations.       ^^^^__^_^_______ 

That  untiring  advocate  of  a  transpacific  cable,  to 
be  owned  and  operated  by  the  United  States  govern- 
ment, Captain  George  O.  Squier,  has  a  recent  article 
in  a  geographical  magazine  in  which  he  says  that, 
judged  solely  from  commercial  and  technical  view- 
points, a  cable  by  way  of  Alaska,  the  Aleutian  Is- 
lands and  Japan  possesses  many  advantages.  The 
spans  would  be  much  shorter,  the  cable  would  be 
laid  in  comparatively  shallow  waters,  and  a  consider- 
able local  traffic  might  be  developed.  But  it  is  ob- 
vious that  for  political  and  military  reasons  it  will 
be  necessary  to  connect  the  advance  island  posses- 
sions of  this  country  in  the  Pacific  with  the  United 
Slates,  and  to  have  a  cable  entirely  under  American 
control  in  war  as  well  as  in  peace.  Captain  .Squier 
thinks,  that  perhaps  the  best  solution  of  the  matter 
will  be  to  lay  cables  by  both  the  Hawaiian  and  yMas- 
kan  routes,  one  serving  as  a  duplicate  for  the  other. 
This  plan  has  undeniable  advantages,  but  the  ex- 
pense would  doubtless  prove  prohibitive.  It  recalls 
in  some  particulars  the  project  of  Collins  and  Sibley, 
advocated  40  years  ago,  for  a  land  line  to  Bering 
Strait,  with  a  short  cable  to  connect  with  Siberian 
land  lines,  making  direct  connection  with  Europe. 
The  laying  of  the  Atlantic  cable  gave  a  quietus  to 
Ihe  projected  Collins  line  after  considerable  work 
had  been  done;  but  the  project  is  feasible  now,  as 
it  was  then,  and  with  the  development  of  Asiatic 
Russia,  there  may  yet  come  a  realization  of  the 
dream  of  the  daring  telegraph  pi'omoters,  of  the  early 
6o's.  Nothing  is  more  certain  than  that  several  lines 
of  telegraphic  connnunication  are  destined  to  con- 
nect the  opposite  sides  of  the  Pacific.  The  United 
States,  that  has  produced  a  Cyrus  Field  and  a  Hiram 
Sibley,  should  not  lag  in  this  important  work. 


In  point  of  actual  attendance  at  the  convention 
sessions,  the  fifth  annual  meeting  of  the  Independent 
Telephone  association  in  Buffalo  this  week  was  per- 
haps the  most  successful  in  the  history  of  the  or- 
ganization. The  number  of  persons  attending  the 
convention    was   perhaps   250   or   300,   and    of  these 
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a  very  large  proportion  was  present  at  the  meetings 
in  Convention  Hall.  It  had  been  feared  that  the 
high  Pan-.American  prices  prevailing  at  the  hotel 
where  the  headquarters  of  the  association  were  es- 
tablished and  the  recent  ruling  of  the  advisory  board 
disqualifying  members  in  arrears  of  dues  would 
keep  many  exchange  operators  away  from  Buffalo, 
and  this  was  perhaps  true  to  some  extent ;  never- 
theless, the  meeting  was  a  successful  one,  the  morn- 
ing sessions  being  well  attended  and  the  members 
hurrying  to  the  exposition  and  Niagara  Falls  in 
the  afternoons  and  evenings. 

The  papers  and  addresses  were  practical  rather 
than  technical,  dealing  chiefly  with  the  commercial 
side  of  the  business.  Judge  Thomas  gave  in  his 
annual  address  a  carefully  prepared  resume  of  the 
history  of  telephone-patent  litigation  since  1893. 
This  report  is  given  in  full  in  the  convention  report 
on  another  page  and  is  well  worth  reading,  particu- 
larly in  view  of  the  recent  Berliner  decision.  Sec- 
retary Sheerin,  in  his  paper,  made  the  point  that 
the  farmers'  lines,  of  all  classes  of  service,  needed 
first-class  equipment  because  of  the  difficulty  in  mak- 
ing repairs.  Manufacturers  should  educate  the  farm- 
ers and  small-exchange  owners  in  this  respect,  he 
said,  and  not  provide  shoddy  apparatus  for  their 
use.  Mr.  J.  B.  Ware  dwelt  on  the  importance  of 
the  commercial  farmer's  business  to  the  medium- 
sized  city  exchange;  however,  the  farmers'  mutual 
telephone  service  for  purely  social  purposes  was  to 
be  deprecated  as  a  menace  to  toll-line  service  in  the 
country  conducted  on  business  principles.  Mr,  C. 
W.  Kline  described  the  work  of  the  Independents  in 
the  East  and  said  that  he  expected  the  time  to  come 
when  telephones  will  be  as  common  as  shoes  and 
twice  as  necessary.  Mr.  T.  J.  Fricker  made  a  plea 
for  the  telephone  girl,  who,  he  said,  makes  or  breaks 
the  exchange  and  should  have  all  possible  comforts, 
without  overwork.  Messrs.  Stanton,  Critchfield  and 
Fisher  also  made  valuable  contributions  to  the  dis- 
cussions, and  on  the  whole  the  convention  was  help- 
ful and  valuable. 


Mr.  Theodore  C.  Search,  president  of  the  Na- 
tional Association  of  Manufacturers,  gives,  in  his 
annual  reports  as  president  of  that  organization, 
very  valuable  summaries  of  the  industrial  progress 
of  the  country.  His  address  at  the  sixth  annual 
convention  of  the  society,  held  in  Detroit  last  week, 
was  no  exception  to  the  rule.  It  is  long— about 
11,000  words — and  contains  much  valuable  informa- 
tion. Mr.  Search  sees  no  abatement  in  the  hopeful 
outlook  for  American  manufactures.  "A  year  ago 
all  of  us  were  straining  our  vision  in  efforts  to  fore- 
see the  future,  to  determine  how  far  and  how  long 
these  conditions  of  prosperity  would  continue;  and 
the  lapse  of  12  months  apparently  has  brought 
us  no  nearer  to  the  point  from  which  the  end  can 
be  seen.  There  seems  to  be  no  waning  of  the  gen- 
eral prosperity  of  the  country,  and  conditions  that 
could  breed  panics  are  not  manifest  as  yet."  A 
table  shows  that  exports  of  manufactures  from  the 
TJnited  States  have  risen  from  $68,279,764  in  1870 
to  $433,851,756  in  1900.  It  is  a  curious  fact,  how- 
ever, that  the  proportion  of  manufactured  goods  to 
other  exports  was  'highest  in  1865 — 33  per  cent.  In 
the  nine  months  ended  March  31,  igoi,  the  United 
States  exported  manufactures  to  the  extent  of  $304,- 
891,344,  being  27  per  cent,  of  the  total  exports.  Mr. 
Search  devotes  much  attention  to  commercial  reci- 
procity. He  says  that  "reciprocity  is  the  one  factor 
that  is  of  the  utmost  value  to  us  in  the  present 
stage  of  our  export  trade,"  and  again :  "I  believe 
I  do  not  overestimate  its  importance  when  I  say  that 
t'he  continuance  and  further  extension  of  our  mag- 
nificent export  trade  in  manufactured  products  de- 
pends more  upon  our  willingness  to  barter  privileges 
with  our  foreign  customers  than  upon  any  other 
influence  that  we  can  discern  at  the  present  ti-me. 
-  We.  can.  yield  much  that  will  be  of  value  to  others 
without  causing  loss  or  iniury  to  our  own  interests." 
The  adoption  of  reciprocity  treaties  is  urged.  Many 
other  subjects,  such  as  the  creation  of  a  department 
of  commerce  and  industries,  amendment  of  the  inter- 
state commerce  law,  improvement  of  the  consular 
service,  parcels  posts,  and  the  like,  are  considered. 
This  important  and  valuable  paper  is  too  long  to  be 
printed  in  the  Western  Electrician,  but  it  has  been 
published  in  pamphlet  form,  and  possibly  non-mem- 
bers of  the  association  may  obtain  copies  by  ad- 
dressing Mr.  Search  or  the  secretary  of  the  asso- 
ciation. 
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INDEPENDENT  TELEPHONE  ASSOCIATION. 


The  fifth  annual  convention  of  the  Independent 
Telephone  Association  of  the  United  States  of  Amer- 
ica, held  on  Tnesday,  Wednesday  and  Thnrsday  of 
this  week  in  Buffalo  proved  to  be  a  notable  gather- 
ing of  telephone  men.  The  programme  was  well 
carried  out,  and  the  attractions  of  the  Pan-Ameri- 
can Exposition  and  Niagara  Falls  added  to  the  pleas- 
ure of  the  visitors.  The  headquarters  of  the  asso- 
ciation w^ere  at  tlie  Iroquois  Hotel,  while  the  ses- 
sions of  the  convention  were  held  at  several  blocks' 
distance  in  a  building  known  as  Convention  Hall. 
There  were  few  exhibits  at  the  hotel  or  hall,  but 
of  course,  the  larger  manufacturing  companies  have 
fine  displays  at  the  exposition,  as  described  in  last 
week's  issue  of  the  Western  Electrician. 

It  was  half-past  12  o'clock  on  Tuesday,  June  nth, 
when  Judge  J.  AI.  Thomas  of  Cleveland,  the  president 
of  the  association,  called  the  convention  to  order 
and  stated  that  Mayor  Diehl,  who  was  announced 
to  deliver  an  address  of  welcome,  had  not  yet  put 
in  an  appearance.  The  president  then  began  to  de- 
liver his  annual  address,  but  he  had  spoken  but  a 
few  words  before  the  mayor  of  Buffalo,  Hon.  Conrad 
Diehl,  was  announced.  His  Honor  entered  amid 
great  handclapping.  He  was  introduced  by  Judge 
'J  homas  and  was  received  with  enthusiastic  applause. 
Mayor  Diehl  welcomed  the  delegates  heartily.  He 
said  that  competition  in  telephone  service  was  an  im- 
portant matter.  It  was  not  alone  the  life  of  trade,  but 
in  the  telephone  business  it  meant  a  betterment  in 
seirice — a  real  benefit  to  mankind.  Mr.  Diehl  spoke 
of  the  Pan-American  Exposition  and  referred  to  the 
commerce  and  attractions  of  Buffalo.  In  Buffalo,  he 
said,  electricity  played  an  important  part.  He  of- 
fered to  the  visitors  the  freedom  of  the  city  in  the 
fullest  sense  of  the  term.  President  Thomas  re- 
sponded in  fitting  terms.  The  whole  incident  of  the 
mayor's  entr>'  and  speech  of  welcome  was  most  pleas- 
ant and  cordial. 
Judge  Thomas  then  delivered  his  annual  address. 

President's   Address. 

All  will  agree  that  the  committee  entrusted  with 
the  selection  of  the  place  for  the  lifth  annual  con- 
vention of  the  Independent  Telephone  association 
of  the  United  States  of  America  used  commendable 
judgment  m  choosing  the  beautiful  city  of  Buffalo, 
as,  with  its  natural  advantages  and  its  great  Pan- 
American  Exposition,  no  other  city  in  the  United 
States  could  have  offered  a  more  desirable  place 
for  the  convention. 

Representing,  as  this  organization  does,  progress 
in  telephony,  it  is  fitting  that  we  meet  in  Buffalo 
where  we  may  study  the  progress  made  by  the  great 
American  countries  in  art,  science  and  their  many 
and  widely  diversified  industries.  We  are  not  only 
afforded  another  opportunity  of  considering  further 
development  of  our  own  business,  but,  between  ses- 
sions and  after  this  convention  adjourns,  will  be 
entertained  and  enlightened  by  a  study  of  results 
in  all  the  various  fields  of  private  and  public  prog- 
ress. 

While  we  are  busy  with  the  affairs  of  this  con- 
vention and  the  pleasures  which  have  been  arranged 
for  us,  we  should  not  forget  to  thank  the  local  com- 
mittee of  arrangements  for  its  labor. 

The  last  year  has  been  one  fraught  with  important 
events  in  the  telephone  world,  and  the  great  work 
that  has  been  accomplished  is  the  highest  commenda- 
tion that  can  be  oft'ered  to  the  great  army  of  work- 
ers in  the  field.  Having  been  in  close  touch  with 
all  the  great  Independent  organizations  of  the  coun- 
try, and,  knowing  their  present  status,  I  do  not 
hesitate  to  say  that  all  doubt  of  the  permanency  of 
the  Independent  telephone  movement  has  passed. 
Doubters  have  become  its  advocates,  while  the  voice 
of  the  false  prophet  is  no  longer  heard  in  the  land 
and  his  writings  have  been  placed  in-  the  archives  of 
oblivion,  bearing  the  inscription  above  its  portals, 
"Failure." 

The  work  in  the  Middle  West,  North  and  South, 
the  greatest  fields  of  activity  in  telephone  develop- 
ment, is  to  be  followed  by  very  active  development 
in  the  extreme  eastern  and  western  sections  of  the 
United  States,  and  in  a  short  time  the  organizations, 
now  nearing  perfection  in  those  sections,  will  show 
a  development  that  will  be  highly  gratifying  to  those 
of  us  who  for  several  years  have  labored  in  the 
fields  now  more  fully  developed. 

In  speaking  of  the  ccJhventions  held  by  this  or- 
ganization. I  have  heard  several  gentlemen  who 
have  attended  them  say  that  the  general  tone  more 
resembles  political  conventions  than  conventions  of 
allied  business  interests.  I  have  always  agreed  with 
that  statement,  with  a  limitation  that  they  have 
been  somewhat  like  political  conventions  would  be 
with  the  politics  eliminated.  Like  public  conven- 
tions, we  have  never  lost  sight  of  the  principles  of 
progress  and  fair  dealing  with  the  people,  and  being 
so  different  from  meetings  of  the  men  who  control 
the  Bell  companies,  this  impression  has  found  lodg- 
ment in  some  minds.  But  this  spirit,  being  the 
surest  sign  of  the  fundamental  principles  of  prog- 
ress, we  desire  that  it  shall  always  be  the  keynote 
of  all   conventions   of  the  organization. 

There  has  been  much  inquirj-.  not  only  on  the  part 
of  those  who  have  control  of  this  field  of  invest- 
ment, but  also  by  those  desiring  to  enter,  as  to  the 


underlying  principles  that  actuate  the  development 
of  this  movement.  To  fully  and  properly  answer  that 
inquiry  requires  a  careful  study  of  the  entire  his- 
tory of  telephony,  and  would  require  more  time 
than  those  of  us  who  are  actually  engaged  in  con- 
struction and  operation  have  been  able  to  give  to 
the  subject;  but  a  glance  over  certain  events  and 
certain  policies  will  be  of  interest  and  profit  to  per- 
sons seeking  the  knowledge  desired  by  the  prudent 
man  before  investing  in  the  building  of  telephone 
properties. 

The  telephone  being  one  of  the  greatest  utilities 
discovered  and  put  into  practical  use  by  man,  and 
being  entirely  new,  and  the  only  means  of  reproduc- 
ing articulate  speech  at  a  distant  point,  gave  the  in- 
ventors a  right  to  protection  for  17  years  under  the 
United  States  statutes,  which  rights  the  inventors 
could  keep  or  sell  to  others,  if  they  so  desired. 

Bell's  invention,  the  first  put  into  practical  use, 
and  which  at  one  time  was  a  useful  and  satisfactory 
transmitter,  being  what  we  generally  term  a  magneto 
telephone,  gave  place  to  a  more  effective  instrument, 
the  product  of  the  minds  of  several  inventors,  but 
brought  into  perfection  by  that  great  inventor, 
Thomas  A.  Edison,  who  discovered  the  fact-  that 
carbon  electrodes  held  in  constant  contact,  but  so 
arranged  as  to  admit  of  variable  pressure  in  conform- 
ity with  sound  waves,  the  result  of  articulate  speech, 
thus  regulating  the  flow  of  an  electric  current  through 
them  produced  by  a  battery  in  connection  therewith. 
gaA'e  a  fuller  and  more  perfect  transmitter  than  Bell's 
invention. 

After  this  discovery  Bell's  invention  was  fast  sup- 
planted as  a  transmitter  by  the  more  effective  mi- 
crophone, but  its  use  as  a  receiver  in  connection 
with  the  microphone  has  been  universal.  For  the 
purposes  of  this  investigation  the  great  volumes 
of  records  and  briefs  in  litigation  between  inventors, 
or  their  assigns,  will  be  of  very  little  service,  and. 
therefore,  we  pass  to  such  facts  as  will  enable  us 
to  understand  more  fully  the  history  leading  up  to 
the  beginning  of  the  Independent  telephone  move- 
ment. 

The  first,  or  fundamental,  Bell  patent  expired  in 
March,  1893,  and  the  second  Bell,  or  magneto,  tele- 
phone patent  expired  in  January,  1894;  and  between 
these  dates  we  find  the  work  of  establishing  Inde- 
pendent systems  began.  November  17th,  1891,  the 
Berliner  patent  was  issued  on  an  application  filed 
June  4,  1897.  The  claims  of  this  patent  were  in- 
tended to  be  broad  enough  to  cover  all  constant-con- 
tact battery  transmitters,  and  these  were  believed  to 
be    all   battery  transmitters   of   commercial   value. 

In  May,  1893,  the  Edison  carbon-transmitter  patent 
was  issued  on  an  application  also  filed  in  the  year 
1877,  and  it  should  be  remembered  that  both  the 
Berliner  and  Edison  patents  were  owned  by  the 
American  Bell  Telephone  company.  This  patent  was 
for  the  use  of  carbon  electrodes  in  a  battery  trans- 
mitter. No  other  material  has  been  found  as  a 
practical  substitute  for  carbon. 

These  two  patents  were  for  17  years  from  the  date 
of  their  issue,  and  if  either  or  both  of  them  had 
been  found  valid,,  it  would  have  continued  the  Bell 
telephone  monopoly  to  the  year   igoS  or  1910. 

When  the  Berliner  patent  was  issued,  Milo  G. 
Kellogg  obtained  a  certified  copy  of  the  record  of 
the  application  in  the  Patent  Office,  and,  after  a 
careful  study  of  the  same  for  several  months,  became 
convinced  that  the  patent  was  invalid  for  several 
reasons  and  would  not  be  sustained  by  the  courts, 
if  intelligently  litigated.  He  also  realized  that  unless 
its  validity  was  attacked  in  some  unusual  manner,  it 
would  remain  as  a  menace  to  prevent  any  extensive 
competing  use  of  battery  transmitters,  and  when  it 
came  to  be  litigated,  if  such  a  case  should  arise,  the 
defense  was  likely  to  be  weak  and  ineffective,  and 
tlie  patent,  therefore,  likely  to  be  sustained,  and 
thus  the  Bell  monopoly  would  continue  to  the  end  of 
the  term  of  the  patent.  Ke  then  conceived  the  idea 
that  the  question  was  one  of  great  public  impor- 
tance, and  that  the  patent,  having,  as  he  believed, 
been  improperly  granted,  the  government  itself 
should  begin  a  suit  to  test  its  validity,  on  the  basis 
of  annulling  or  revoking  it.  It  was  certain  that  a 
patent  could  be  revoked  on  the  ground  of  fraud, 
but  it  had  not  been  adjudicated  whether  a  patent 
could  be  revoked  on  grounds  of  invalidity.  The 
proper  channel  for  bringing  a  suit  to  annul  or  to  , 
revoke  a  patent  was  through  the  attorney-general  in 
the  name  of  the  United  States,  against  the  party  or 
his  assigns  claiming  the  right  of  monopoly  under 
the  patent. 

He  prepared  a  brief  of  about  150  pages,  giving  the 
various  grounds  on  which  he  beheved  the  patent 
v.'as  invalid,  and  in  November,  1892,  presented  the 
same  to  the  attorney-general.  After  the  matter  had 
been  considered,  and  with  the  approval  of  President 
Harrison,  a  bill  was  filed  by  the  attorney-general 
in  1893,  in  the  name  of  the  United  States  against 
the  American  Bell  Telephone  company.  The  first 
decision  in  the  case  was  by  Judge  Carpenter,  who 
declared  the  patent  invalid  for  two  reasons,  but  did 
not  pass  on  the  other  grounds  of  invalidity;  which 
were  raised.  These  two  reasons  were,  first^.  fraud 
in  obtaining  the  patent,  and,  second,  the  fact  that 
a  patent  had  been  granted  to  Berliner  on  the  same 
invention  in  the  year  1880.  The  case  was  carried 
to  the  United  States  Circuit  Court  of  Appeals,  which 
held  that  the  only  ground  on  which  the  patent  could 
be  canceled  or  annulled  was  that  of  fraud,  and  that 
the  other  claims  of  the  bill  could  only  be  set  up  as 


defense  in  a  suit  brought  by  the  owner  against  an 
infringer.  This  court  found  that  no  fraud  had  been 
proved,  and  that,  therefore,  the  patent  could  not 
be  ordered  canceled.  The  Supreme  Court,  on  ap- 
peal, took  the  same  view  of  the  case. 

After  the  decision  of  Judge  Carpenter  in  the  Cir- 
cuit Court,  the  few  companies  which  had  begun  to 
manufacture  and  build  exchanges  took  new  courage 
and  many  others  entered  the  field,  and  this  new  im- 
petus assured  our  present  great  success  in  spite  of 
all  that  has  been  done  to  discourage  us. 

After  the  decision  of  the  Supreme  Court  in  the 
government  case,  the  testimony  was  completed  in 
the  infringement  cases  which  the  American  Bell 
Telephone  company  had  in  the  meantime  (August 
5,  1S95)  brought  against  the  National  Telephone 
Manufacturing  company  and  the  Century  Telephone 
company.  The  defenses  in  these  cases  included  the 
same  grounds  of  invalidity  set  up  in  the  government 
case,  except  that  of  fraud,  and  the  decision  of  Judge 
Brown,  recently  handed  down,  practically  sustains 
all  the  defenses  except  one. 

The  Edison  patent  on  the  use  of  carbon  iri  the 
transmitter  was  no  doubt  valid;  but  the  question 
arose  concerning  it  as  to  the  effect  on  its  life  of 
section  4887  of  the  Revised  Statutes.  The  applica- 
tion for  this  patent  was  filed  before  Edison  had 
taken  out  any  foreign  patents  on  the  invention,  but 
the  patent  itself  was  issued  after  he  had  taken  out 
foreign  patents,  and,  in  fact,  after  such  foreign  pat- 
ents had  already  expired.  With  one  interpretation 
of  the  meaning  of  section  4S87,  the  foreign  patent 
would  limit  the  life  of  the  United  States  patent,  and 
the  patent  had  already  expired  at  the  time  of  its 
issue.  The  interpretation  of  this  section  had  already 
been  raised  in  regard  to  other  patents,  but  had  never 
been  passed  upon  by  the  Supreme  Court,  and  it  was 
uncertain  what  the  decision  there  would  be. 

There  was  pending  before  that  court  a  suit 
known  as  the  Bate  Refrigerator  company  versus 
Ferdinand  Sulzberger  et  al.,  in  which  this  particular 
question  was  involved.  This  case  was  one  of  minor 
importance,  but  on  the  outcome  of  it  depended  the 
question  as  to  whether  the  Edison  carbon  patent, 
owned  by  the  Bell  company,  and  some  important 
electric-light  patents  owned  by  the  General  Electnc 
company,  should  extend  for  17  years,  or  had  already 
expired.  When  this  comparatively  unimportant  Bate 
refrigerator  case  came  to  a  hearing  before  the  Su- 
preme Court,  the  side  which  was  favorable  to  the 
Bell  company's  contention  was  most  ably  and  elab- 
orately presented.  Mr.  Storrow,  chief  counsel  for 
the  American  Bell  Telephone  company,  and  other 
noted  lawyers  presenting  very  able  briefs  on  the  sub- 
ject. The  other  side  was  also  well  represented,  es- 
pecially by  Mr.  Wetmore  of  New  York.  There  was, 
however,  nothing  to  show  that  there  was  practically 
anything  more  at  stake  than  the  contest  between 
the  Bate  Refrigerator  company  and  Sulzberger. 
At  the  hearing,  however,  a  request  was  made,  and 
granted,  that  Hon.  Charles  H.  Aldrich,  formerly 
solicitor-general,  be  permitted  to  file  a  brief  in  the 
case  on  behalf  of  Milo  G.  Kellogg,  as  "one  whose 
interests  as  an  inventor  of  telephone  appliances,  and 
as  a  stockholder  in  companies  operating  tejephone. 
exchanges  and  manufacturing  electric-light  and  other 
apparatus,  would,  in  his  opinion,  be  disastrously  ■ 
.affected  by  an  interpretation  favorable  to  complainant 
of  section  48S7,  Revised  Statutes."  Mr.  Aldrich's 
brief,  thus  filed,  pointed  out  to  the  court  the  great 
interest  involved  in  the  suit  and  the  legal  grounds 
for  an  interpretation  of  the  section  which  would, 
in  fact,  limit  and  make  the  Edison  patents  ineffective. 
The  Supreme  Court  decided  the  case  in  favor  of  de- 
fendant, holding  that,  under  section  4S87.  United 
States  Revised  Statutes,  the  expiration  of  a  foreign 
patent  limited  the  grant  under  our  laws  to  that 
time ;  and  as  far  as  the  statutes  then  stood,  the  Edi- 
son  carbon  patent   became  a   dead   issue. 

However,  while  this  Bate  case  was  pending  be- 
fore the  Supreme  Court,  several  bills  to  amend  sec- 
tion 4S87  were  introduced  in  Congress,  the  effect 
of  which,  if  passed,  would  be  to  giye  life  to  the 
Edison  patent  for  17  years  from  the  date  of  its  issue. 
The  real  animus  and  source  of  the  instigation  of 
these  bills  were  not  apparent.  The  fact  of  their  ex- 
istence and  the  real  motive  and  effect  of  same  came 
to  Mr.  Aldrich's  knowledge,  and  he  prepared  a  me- 
morial to  Congress  on  the  subject  entitled  "The 
American  Bell  Telephone  Monopoly  and  the  Pend- 
ing Legislation  in  Its  Interest."  A  copy  of  this 
memorial  was  sent  to  every  member  of  Congress. 
The  effect  of  the  same  was  that  the  real  motive  for 
the  proposed  legislation  was  exposed,  and  thus  the 
bills   were   defeated. 

But  to  show  how  adroitly  the  affairs  of  the  Ameri- 
can Bell  Telephone  company  were  managed  we  must 
now  consider  a  few  facts  which  were  the  result  of 
the  thought  of  great  minds  employed  to  prolong 
the  monopoly.  Edison  having  applied  for  foreign 
patents,  and  they  recognizing  the  danger  of  limiting 
his  rights  under  section  4887.  Revised  Statutes, 
should  their  efforts  fail  to  repeal  or  annul  it,  the 
Berliner  application  for  a  patent  was,  by  shrewd 
manipulation,  kept  pending  in  the  Patent  Office  for 
14  j'-ears.  and  he,  so  far  as  we  have  discovered,  made 
no  application  in  a  foreign  country  under  the  statutes 
of  which  the  patent  in  this  country  would  be  limited, 
but  only  in  such  countries  the  laws  of  which  would 
not  bring  it  under  our  court's  interpretation  of  sec- 
tion 4SS7,  in  view  of  the  danger  growing  out  of 
•he     Edison     foreign    patents.     After    the     Berliner 
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caveat  and  application  had  passed  to  the  ownership 
of  tl:e  American  Bell  Telephone  company,  which 
ilid  not  clami  a  c;tnstant-contact  telephone  that  would 
reproduce  speech,  but  a  make-and-break  transmitter 
which  would  reproduce  musical  sounds,  this  able 
corps  of  experts  in  the  pay  of  the  company  managed, 
after  this  delay  of  14  years,  to  obtain  a  patent  by 
amendment,  claiming  just  the  invention  (hut  Mr. 
Berliner  had  disclaimed  in  his  caveat  and  original 
application. 

After  the  decision  in  the  United  States  Supreme 
Court,  in  the  government  case,  through  the  efforts 
of  J.  B.  Leatherbce,  treasurer  of  the  National  Tele- 
phone Manufacturing  company.  Edward  P.  Payson 
of  Boston,  a  very  able  and  conscientious  lawyer, 
proceeded  with  the  arduous  task  of  completing  the 
proofs  to  sustain  the  defenses  set  up  in  his  answer 
tu  the  hill  of  complaint  in  the  case  of  the  American 
Bell  Telephone  company  against  the  National  Tele- 
phone Manufacturing  comp-ny. 

Mr.  Payson  gave  to  this  case  a  great  portion  of 
his  time  and  his  best  thought  from  the  time  of  his 
retainer  in  i8y5  to  the  time  the  case  was  fully  sub- 
mitted to  the  court    in   November,   1S99. 

Judge  R.  S.  Taylor,  having  been  selected  by  the 
government  as  one  of  the  counsel  in  its  suit,  and 
being  very  familiar  with  the  questions  involved,  was 
retained  to  file  a  brief  and  make  an  oral  argument 
in  the  case  against  the  National  Telephone  Manufac- 
turing company,  on  behalf  of  the  defense. 

On  February  27th  last  Judge  Brown  of  the  United 
States  Circuit  Court,  District  of  Massachusetts, 
handed  down  his  decision,  after  considering  the  case 
from  November.  1899,  to  that  time;  and  from  his 
rescript,  indicating  his  deep  study  of  the  questions 
involved  in  this  important  case,  the  impartial  words 
of  the  learned  judge  clearly  indicate  his  conviction 
as  to  the  deep-laid  scheme  to  prolong  a  monopoly. 

We  certainly  should  appreciate  the  efforts  of  these 
men  who  have  so  ably  resisted  the  efforts  of  the 
representatives  of  the  American  Bell  Telephone  com- 
pany to  retain  that  which  had  by  law  passed  to  the 
people,  and  no  voice  should  be  heard  except  in  high- 
est commendation  of  their  work.  Their  intelligent 
and  arduous  labors  have  defeated  the  skill  and  cun- 
ning of  those  who  were  employed  to  try  to  deceive 
our  patent  officials  and  our  courts.  I  feel  at  this 
time  it  is  not  only  the  duty  but  the  pleasure  of  this 
organization  to  make  public  acknowledgment  of  their 
services. 

This  combined  effort  has  resulted  in  the  decision 
of  Judge  Brown,  in  which  he  holds: 

First— "That  at  the  date  of  the  application,  June 
4.  1877,  Berliner  had  not  made  the  invention  covered 
by  the  patent  issued  to  the  American  Belt  Telephone 
company   on    November   17.    1891." 

Second— "That  the  invention  designated  in  the 
patent  is  radically  different  from  the  invention  de- 
scribed in  the  application." 

Xhird— "That  the  invention  was  previously  pat- 
ented by   Berliner." 

Fourth — "That   Edison  was  the  prior  inventor." 

Judge  Brow^n  agrees  with  the  well-known  position 
of  all  telephone  inventors  that  Berliner,  so  far  as 
his  claim  to  a  microphone  is  concerned,  invented 
nothing. 

These  facts,  together  with  the  policy  of  the  Bell 
companies  in  dealing  with  the  people,  have  been  the 
chief  incentive  to  invest  in  this  field.  The  people 
were  anxious  for  relief  from  their  arbitrary  methods 
and  have  always  welcomed  an  Independent  company. 

Having  proven  our  legal  right  to  give  telephone 
service  by  good  and  eflicient  methods,  and  having 
demonstrated  our  ability  to  compete  with  the  old 
companies,  it  becomes  now  a  question  of  working 
together  for  one  common  end  ;  and  it  is  important 
that  at  this  meeting  we  consider  such  questions  as 
will  U*ad  us  to  unity  of  action.  The  present  year  will 
add  much  to  our  present  strength  by  placing  a  large 
amount  of  money  at  our  disposal. 

In  closing,  I  wish  you  all  a  profitable  year,  and 
thank  you   for  your  many  courtesies. 

Tuesday's   Business. 

Afier  the  reading  of  the  president's  address,  which 
was  loudly  applauded.  Judge  Thomas  urged  prompt 
attendance  at  succeeding  sessions.  He  said  that 
sufficient  time  should  be  given  to  the  sessions  so  that 
the  true  impression  might  go  out  that  the  members 
of  the  convention  really  considered  matters  of  im- 
portance. 

H.  D.  Critchfield  of  Mount  Vernon.  Ohio,  moved 
that  the  state  delegations  be  instructed  to  name  their 
members  of  the  executive  committee  at  the  next 
session. 

Mr.  Critchfield  also  moved  that  the  association 
extend  its  thanks  to  the  gentlemen  named  in  the 
president's  address  as  aiding  the  Independent  tele- 
jihonc  movement.  On  the  amendment  of  E.  B. 
Fisher  of  Grand  Rapids,  Mich.,  a  committee,  con- 
sisting of  H.  D.  Critchfield,  President  Thomas  and 
Secretary  Sheerin.  was  appointed  to  draw  up  an 
appropriate  resolution. 

This  concluded  Tuesday's  session.  In  the  after- 
noon and  evening  the  delegates  pursued  pleasure 
and  profit  al  the  Pan-American  Exposition. 

Wednesday's  Events. 
After  some  routine  opening  business  on  Wednesday 
morning.  J.  D.  Downer  of  Chicago,  who  is  in  charge 
ofthe Western  Electrician  booth  at  the  Pan-American 
Exposition,  called  the  attention  of  the  association 
to  the  fact  that  the  director-general  of  the  Pan- 
American  Exposition  would  doubtless  be  glad  to 
meet  the  members  and  greet  them  in  a  body,  as  liad 
been- done  with  other  associations  meeting  in   Buf- 


falo. It  was  accordingly  voted  to  accept  the  sug- 
gestion and  to  meet  Mr.  Buchanan  in  the  Electricity 
building  at  3  p.  m.  on  the  next   day. 

Mr.  S.  P.  Sheerin  of  Indianapolis,  the  efficient 
secretary  of  the  organization,  then  read  an  excellent 
paper  on  "Village  Exchanges  and  Farmers*  Lines." 
It  was  discussed  by  J.  B.  Ware  of  Detroit,  W.  W. 
Morrison  of  Bryan.  Ohio,  T.  J.  Fricker  of  Ashta- 
bula, Ohio,  and  others.  In  a  future  issue  the  West- 
ern Electrician  hopes  to  present  the  paper  and  the 
salient   features  of  the  discussion. 

Mr.  C.  W.  Kline  of  Hazleton.  Pa.,  read  a  paper 
on  "Independent  Telephone  Development  East  of 
the  Alleghenies."  in  place  of  Charles  E.  Wilson  of 
Philadelphia,  who  had  been  requested  to  write  on 
the  topic.  Mr.  Klein's  paper  was  a  glowing  ac- 
count of  the  work  in  the  East.  Mr.  C.  E.  Stinson 
of  Rochester,  N.  Y.,  supplemented  the  paper  by  an 
account  of  the  fine  Independent  telephone  exchange 
in  his  city. 

Invitations  to  hold  next  year's  meeting  in  Phila- 
delphia or  in  Rochester  were  referred  to  the  ad- 
visory board.  Milwaukee  boomers  were  also  at  the 
convention    "touting"    for   their    city. 

In  the  afternoon  a  large  number  of  the  conven- 
tion attendants  enjoyed  an  excursion  to  Niagara 
Falls  and  the  Gorge,  going  partly  by  boat  and  re- 
turning by  electric  railway. 

The   Situation   in   Philadelphia. 

Charles  E.  Wilson  of  the  Keystone  Telephone 
company  of  Philadelphia  was  too  busy  to  prepare  a 
paper  on  the  general  subject  of  Independent  teleph- 
ony in  the  East,  as  requested,  but  he  gave  an  in- 
teresting little  talk  on  the  Independent  work  in 
Philadelphia,  nevertheless.  Mr.  Wilson  is  a  well- 
known  electrical  man,  having  been  connected  with 
the  Fort  Wayne  and  Siemens  &  Halske  companies 
in  Chicago  and  Philadelphia.  He  said  that  the  large 
telephone  system  of  the  Keystone  company  in  Phil- 
adelphia would  be  ready  for  service  next  October. 
The  cable  system  installed  will  have  ultimate  ca- 
pacity for  30,000  lines  in  Philadelphia  County.  Two 
exchanges  are  building.  Over  4,000  five-year  con- 
tracts have  been  secured,  new  orders  being  booked 
at  the  rate  of  75  or  80  a  day.  The  company  con- 
siders that  it  will  have  the  most  modern  plant  in 
the  United  States,  from  an  engineering  point  of 
view.  Kellogg  switchboards  will  be  used,  the  Key- 
stone company  designing  its  own  telephones.  The 
rates  adopted  are  as  follows : 

Business    houses,    $80 ;    two-party    lines,   $52. 

Residences,    $48;    two-party    lines,    $36. 

The  present  Bell  rate  for  unlimited  service  is 
S160  a  year.  However,  much  of  the  Bell  service  is 
by  measured  rate.  The  Bell  company  puts  in  tele- 
phones free  in  Philadelphia,  Mr.  Wilson  said  ;  that 
is.  it  gives  six  months'  free  service  in  consideration 
of  a  year's  contract.  Its  six  and  four-party  lines 
are  unsatisfactory.  The  Bell  company  had  10.025 
telephones  in  Philadelphia  on  January  ist.  The 
population    of   the    city    is    1,320,000. 

Thursday's   Session. 

Thursday  was  a  busy  day.  L.  W.  Stanton  of  the 
Federal  Telephone  company  of  Cleveland  read  a  pa- 
per on  exchange  service,  illustrated  by  diagrams 
showing  the  number  of  calls  per  operator.  Mr.  Cur- 
tis of  Sandusky,  Ohio.  C.  H.  Judson  of  Minneapolis, 
Hugh  Dougherty  of  Bluffton,  Ind.,  and  E.  B , 
Fisher  of  Grand  Rapids,  Mich.,  discussed  the  paper. 
E.  B.  Fisher  then  presented  a  paper  on  "Bell  Meth- 
ods." which  appears  elsewhere  in  this  issue.  John 
Roehrer,  chairman  of  the  Business  Men's  Central 
Council  of  Buffalo,  sent  a  written -request  for  infor- 
mation in  relation  to  the  establishment  of  an  Inde- 
pendent exchange  in  Buffalo.  A  standing  vote  of 
thanks  was  extended  to  Judge  Thomas,  president 
of  the  association,  for  his  work  for  the  Independents. 
H.  D.  Critchfield  made  an  address  on  "Legislation 
and  Litigation."  He  asserted  that  the  Berliner  suit 
in  Boston  would  have  been  lost  were  it  not  for  the 
action  of  the  Independent  Telephone  association. 
He  said  the  Bell  company  was  now  credited  with  a 
willingness  to  combine  with  Independents  where 
the  latter  have  the  better  of  the  situation.  The 
speaker  counseled  caution  in  this  important  matter. 
"Whip  the  Bell,"  he  said,  "and  then  let  the  Inde- 
pendents dictate  the  terms  for  all."  C.  S.  Bash  of 
Fort   Wayne,   Ind.,   followed   Mr.   Critchfield. 

Election  of  Officers. 

Officers  were  elected  as  follows :  President,  James 
M.  Thomas,  Cleveland,  Ohio;  first  vice-president, 
H.  C.  Young.  Columbia,  Pa. ;  second  vice-president, 
C.  E.  Stinson,  Rochester,  N.  Y. ;  third  vice-president, 
W.  H.  During,  Cedar  Rapids,  Iowa ;  secretary  and 
treasurer.  S.  P.  Sheerin.  Indianapolis,  Ind.;  first  as- 
sistant secretary,  J.  B.  Ware.  Detroit.  Mich.;  second 
assistant  secretary,  C.  E.  Wilson.  Philadelphia;  third 
assistant   secretary,  T.   B.   Lee,   Pittsburg,    Pa. 

The  advisory  board  is  composed  of  James  M. 
Thomas.  Cleveland.  Ohio:  S.  P.  Sheerin,  Indianap- 
olis, Ind.;  Hugh  Dougherty,  Bluffton.  Ind.;  H.  D. 
Critchfield.  Mount  Vernon,  Ohio;  E.  B.  Fisher, 
Grand  Rapids,  Mich.;  Samuel  E.  Wayland.  Scranton. 
Pa. ;  W.  B.  Seaton,  Ashland,  Ky..  and  George  W. 
Beers.   Fort    Wayne.    Ind. 

The  executive  committee  is  made  up  as  follows: 
Illinois.  Geo.  W.  Fair,  Chrisman  ;  Indiana.  L.  A.Fra- 
7er,  Connersville;  Iowa,  A.  T.  Bresson,  Iowa  City; 
Kentucky,  J.  A.  Armstrong,  Louisville;  Louisiana, 
L.  H.  Lancaster,  Thibodaux  ;  Michigan,  J.  B.  Ware, 
Detroit;  New  Jersey,  John  J.  Burleigh,  Camden; 
Ohio.  E.  L.  Barber,  Wauseon  ;  Massachusetts.  Victor 


A.  Sears,  Boston;  Pennsylvania,  C.  W.  Kline. 
Hazleton;  Texas,  Mrs.  A.  McElroy  Brett,  El  Paso; 
West  Virginia,  W.  K.  Ciimmings;  Wisconsin,  J. 
H.  Moulton,  La  Crosse;  Minnesota,  C.  H.  Judson, 
Alinneapolis. 

The  place  and  time  of  the  next  meeting  of  the 
association  v/ere  left  to  the  advisory  board.  After 
extending  the  usual  votes  of  thanks,  the  convention 
adjourned. 


Members  and  Visitors. 

The  following  is  a  fairly  complete  list  of  the 
members  and  guests  in  attendance  at  the  sessions  of 
the   convention : 

^'\V'J'-    ^X-    I'' Boston,    Mass. 

Allisuii.    Price    A  ,    American    I-:iectric    Fuse    com- 

.      l"Oi.v   Chicago 

Anderson,  E.  S.,  United  States  Teleplione  company 

.,    -; ■■•■■■ Dunlxirk,    Ohio 

Atchison,  H.  F.,  G.  F.  Atchison  companv 

r>  ,--\-i4.- ..Jersey   City,   N.   J. 

Baboock,   w.   P..   Kochester  Telephone  company.. 

„    ■• Uochester,  N.  Y. 

Babtiste.    C.   A New   York 

Earlier,  Ed.  L,  Central  t'onst ruction  company 

„     ■■■ Wauseon,  Ohio 

Barkduli,   W.    R.,   Bowling   Groen  Telephone   com- 
pany    Bo'vling  GrL'cn.   Ohio 

Barker.   A.   E.,   Kellogg  Switchboard  and   Supply 

compauy   Cleveland,   Ohio 

Barney,   C.   H.,   Monarcii  Fire  Appliance  company 

New   York,   N.   Y*. 

Barr,  W.  J Cleveland,  Ohio 

Belanger,  J.  T.,  Gallon  Telephone  company.. Galion,  Ohio 

Bellering,   J.    S.,   Kuoxville   Electric  company 

Knoxville,    Iowa 

Bissell.  W.  S..  F.  Bissell  compauy Toledo,  Ohio 

Black.   T.   F.,   and   wife   Mansheld,    Ohio 

Blaisdell,  A.  L.,  Elk  Telephone  and  Telegraph  com- 

psmy St.    >rarVs,    Ohio 

Blount.   R.   F.,   Home  Tclephoni'  <nnu)anv..AVal)ash,   Ind. 

BIyth.  B.  W.,  Galion  Telcpbnuc  ■■.iiiip;iiiv Galion,   Ohio 

Boardman.   A.    F.,   Couoh  S-'i-li  y    lunipuiiy.  .Boston,   Mass. 
Bowman,    W.    T.,    John    A.    ituuhliiig's    Sons    com- 
pany    Cleveland,   Ohio 

Bowman,  L.  G.,  Western  Telephone  Construction 

company    Chicago 

Brown,   Eugene  F.,    Stromberg-Carlson  Telephone 

Manufacturing   company    Beaver,    t'a. 

Burleigh,    I.,    Eastern    Telephone    and    Telegraph 

company    Camden,    N.    J. 

Butler.   W.   H.,   Kent  Home  Tefephone  company.. 

Kent,    Ohio 

Carson,    B.    L.,    VaUey    Telephone    company 

.Bay    City,    Mich. 

Cary,    W.    L.,    Jr.,    United   States   Telephone    com- 
pany     Cleveland.    Ohio 

Child,   Charles  T.,   Electrical   Review New  York 

Coen,    Nellie,    Federal   Telephone    company 

Cleveland,  Ohio 

Coit.  Henry  A St.  Louis,  Mo. 

Collins,   W.   Formau.   Western   Electiician Chicago 

Conde,  S.  B.,  Jr.,  S  B.  Condo.  Jr..  company, Boston,  Mass. 

Conover.  George  W.,  North  Electric  company Chicago 

Cook,    Frank    B.,    Sterling   Electric    company. . .... 

Lafayette,    Ind. 

Coontz.  W.  H Cleveland,  Ohio 

Cravath,  J.  R.    Electrical  World  and  Engineer... Chicago 

Croin,   C.   T..   Galion  Telephone  company Galion,   Oh^o 

Cummings,   W.  K..  Wellsburg  Telephone  companv 

Wellsburg,   W.  Va. 

Curtis,    Carl   C,    Sandusky   Telephone   company... 

Sandusky,    Ohio 

Davi,';,  A.  M.,  Stromberg-Carlsou  Telephone  Manu- 
facturing   company    Chicago 

Davis,  Mark,  Cuyahoga  Telephone  company 

Cleveland,    Ohio 

De  Land,  Fred,   Federal  Telephone  compau.v. 

Pittsburg,  Pa. 

Dinsmore,   S.  A.,   Electric  Appliance  company  —  Chicago 

Doolittle,   W.   E.,   Sterling  Electric  company 

Lafayette,  Ind. 

Dommerqne,     F.    J Chicago,    HI. 

Duyle.  W.  L.,  S.  B.  Conde.  Jr.,  company — Trenton,  N.  J. 
Doyle,    H.    J.,    Monarch    Fire    Appliance    company 

New  York,   N.  Y'. 

Durin,   W.   H Cedar   Rapids,    Iowa 

Edwards,   J.    S.    G Johnstown,    N.   Y. 

En  Wright,   R.  C.,   Federal  Telephone  company.... 

Cleveland,    Ohio 

Fair,    George    W.,    Fair    Telephone    company 

Chrisman,   III. 

Flruiin,   John   C I'indlay,    Ohio 

Fisher,   C.   L Findlay,    Ohio 

Fitzgerald,    James    J.,    Cuyahoga    Telephone    com- 
pany     Cleveland.    Ohi.i 

Fledderjohn,    W.    II.,    Inland    Telephone    company 

New    Kuoxville,    Ohio 

Fledderjohn,    Edwin,    Inland   Telephone    company 

De  Graff,   Ohio 

Ford,  J.  B.,  Ontario  Telephone  coiupany Toronto,  Ont. 

Foss,    W.    A.,    American   Toll  Telephone   company 

Cleveland 

Fox.    II.    AV ". Indianapolis,    Ind. 

Fralieh,    R.    R.,    Federal   Telephone   company 

Pittsburg.    Pa. 

French,  O.   F.,   Federal  Telephone  company 

Cleveland,    Ohio 

Geiger.   Amos  A Bluffton,   Ohio 

Gilmore,  Tiffin,  United  Slates  Telephone  company 

Cleveh'nd.  Ohio 

Goddard,  Stephen  11.,  Electrical  Review. .New  Yoik  City 
Goss.    John    D.,    Johnson    County    Telephone    com- 
pany     Iowa   City,    Iowa 

Gott,  C.  D..  Black  River  Telephone  company. Loiain,  Ohio 

Gowe.  H.  S.,  Portsmouth  Telephone  company 

I'ortsmouth,   Ohio 

Gradolph,  F.  W.,  Ottawa  County  Telephone  com- 
pany  Oak   Hill  bor.    Ohio 

Grand.   C.   M Paiuesville,   Ohio 

Granger.    Sherman    M.,    Zanesvillc    Telephone   and 

Telegraph    compn  ny Zanesville,    Ohio 

Hagerman,    A.    Y.,    Black    IMver    Telephcne    com- 
pauy  Lorain,    Ohio 

Hall.  Newton,  Electrical  Age  New  York 

Hamilton.   CM.,   F.   Bissell  company Toledo,   Ohio 

Hammond,  K.  H..  American  Electrical  Works Chicagu 

Harding,  E.  R.,  Ilolser  Cabot  Electric  company.. Chicago 

H-arris,    C.    O.,    Rochester   Telephone    company 

Rochester.    N.    Y'. 

Ilayden.      Virgin,      Cattaragus      'felophono      com- 
pany    Franlilinvillo,  N.   V. 

Ilelferstein,  J.  P.,  Juniata  and  Susquehanna  Tele- 
phone company   Shamokin.  Pa. 

Hendrickson.    R Macedene.    N.    Y. 

Ilcitz.   P.   J.    Chicago,   HI. 

Illbbard,  C.  L..  Varley  Duplex  Magnet  company.. Chicago 

Hipskind,    John,    Home    Telephone    company 

Waba.'^h,    Ind. 

HofCman,  George  J.,  Tuscarawas  County  Tcleiihone 

company Cleveland,    Ohio 

Holland,   Russel,  Electrical  Review New  Y'^ork,  N.  Y. 

Holland,  W.   II.,  Holser  Cabot  Electric  company.. 

Brookline,    Mass. 

Holloway.  W.  S.,  Massillon  Telephone  company., 

Massillon,    Ohii) 

Honan,    J.    B.,    National    Conduit   and   Cable   com- 
pauy  New  York,  N.  Y. 
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Hopkins,    "W'ilUrtm   A.,    Erncr,    Hopkins   company.. 

Columbus,  Ohio 

House,    E. -L.,    Painesvillp   Telephone  company  — 

Pamtsville,    Ohio 

Howk,  C.  L.,  People's  Telephone  company. .Shelby,  Ohio 

Hncrhes.  T.  E  .  Standard  Underground  Cable  com- 
pany   Philadelphia 

IIui.'hes.   William,   York  Telephone  con-pany  —  York.   I'a. 

Hyde.    E.    W.,    Jeffersou    and    "Warten    Telephone 

company    Orangeville.    Ohio 

Ihmsen,  J.  G.,  American  Electric  Telephone  com- 
pany     Chicago,    111. 

Jaeger,  II.  J.,  American  Miuiature  and  Ber.  Lamp 

etmipany   New  York 

Johnson.  G.  llallett.  International  Specialty  com- 
pany     Chicago 

Johnston,   W.  J New   York   Ciiy 

Jones.    Frank    E.,    American    Electric    Telephone 

company    Chicago 

Jones.  W.  H.,  Cortland  Home  Telephone  com- 
pany     Cortland,   N.   Y. 

Judd,  It.  AV.,  Federal  Telephon.e  company 

Cleveland.   Ohio 

Judson.   C.   H.,   Twin  City  Telephone  company  — 

Minneapolis.    Minn. 

Juperon.    George   S Cleveland,    Ohio 

Ju\enall,  C.  D.,  Upper  Saudusky  Telephone  com- 
pany    Upper  Sandusky,   Ohio 

Kammeyer,  C.  E.,    American    Electric    Telephone 

coiuDauy   Chicago 

Keily,    "W.    E..    Western    Electrician Chicago 

Kenney,  J.  A..  American  Electric  Fuse  com- 
pany   Chicago 

Kerlin.  J.  F.,   Laclede  Battery  companv Kokomo,   Ind. 

Kuierim.    T.    M Toledo,    Oh.o 

Knoblock.  Otto  M..  Miiler-Knobiock  Manufactur- 
ing company    South   Bend,   Ind. 

Koontz.    Charles   E.,    Breman   Telephone   company 

Breman,    Ind. 

Lancaster,  L.  H.,  Louisiana  and  Texas  liong  Dis- 
tance  Telephone   company Thibodaus,    La. 

Lee,   Thomas  B Pittsburg,   Pa. 

Liggett,    N.    E.,    Marysville    Telephone    company 

Marysville,    Ohio 

Lunbridge,  S.  J.,  Utica  Fire  Alarm  Telegraph  com- 
pany    Utica,  N.   Y. 

McConehay,    C.   D..   Anderson  Telephone   company 

Anderson.  Ind. 

McDonald,    C.    M.,    Wagner    Electric    company 

Muncie,   Ind. 

McJarlan.  Hyde,  Hubbard  Citv  Telephone  com- 
pany     Hubbard   City,    Texas 

Mc^'ey,  C.  Y.,  Y'oungstown  Telephone  company... 

Y'oungstown,    Ohio 

Malery,   A.   B.,  Kent   Home  Telephone  company.. 

Kent,    Ohio 

Mauson,  George  T.,  Okonite  company New  Y'ork,  N.  Y. 

Martin.  William,  Cortland  Home  Telephone  com- 
pany     Cortland,   N.   Y. 

Martin,   T.   C,   Electrical  World  and  Engineer 

: New   York.   N.  Y. 

Martin,  K.   G.,  Electrical  World  and  Engineer 

New   Y'ork,   N.   Y'. 

Mayberry,  T.  E.,  Mayberry  Home  Party  Line  Sys- 
tem     West   Bedford   Mass. 

Mengab.    L.    C.    and   wife Mansfield,    Ohio 

Meyers,  Charles  L.,  Kellogg  Switchboard  and  Sup- 
ply   company    Chicago 

Millard.  'O.   L.,   Electric  Appliance  company Chicago 

Miller,    Otto.    Federal    Telephone    company 

Cleveland     Ohio 

Miller,   John   J..   Union  Switchboard   compauv..Erie,    Pa. 

Mitchell.   Robert   BlufEton,    Ohio 

Moore,  H.  P.,  Chase-Shawmut  company Bostcn,  Mass. 

Morrison,    G,    Morrison    Telephone    company 

Greenfield,     Ind. 

Morron.  Will.  Columbiana  County  Telephone  com- 
pany     Lisbon,    Ohio 

Moulton.    I.    H La   Crosse,   Wis. 

Murch.    Maynard   H,    Jr Cleveland,    Ohio 

Murdock,  William  J.,   William  Murdock  &  Co 

Chelsea,    Mass. 

Murry,  Kennett  V.,  United  States  Telephone  com- 
pany    Cleveland,   Ohio 

Numan,  Thomas  W.,  Portsmouth  Telephone  com- 
pany     Portsmouth,    Ohio 

Osthoff,  Otto  E.,  Electric  Storage  Battery  com- 
pany     Chicago 

Painter.  J.  B.,  W  est  Pennsylvania  Telephone  com- 
pany     Independence,    Pa. 

Patten.  W.  G.,  Louisville  Homa  Telephone  com- 
pany     Louisville,    K  v. 

Pear.   Allen   S.,    Central   Electiic   company Chicago 

Perry.    Frank    L.,    Western    Electrician Chicago 

Pierce.  F.  W.,  Madison-Clark  Telephone  com- 
pany     London,    Ohio 

Pierce,   John.   Federal   Telephone  company Cleveland 

I'ratt.    George    B ,    Eureka    Electric    companv 

Buffalo,  N.  Y. 

Presson.  A.  T.,  Johnson  County  Telephone  com- 
pany     Iowa    Citv,    Iowa 

Price.  H.  A..  Valle.v  Telephone  company. Bay  City.  Midi. 

Putnam.  J.  L.,  Clark  Automatic  Telephone  com- 
pany     Providence,   R.   I. 

Pyke.  Dr.  A,  D.,  'J'ippecanoe  Telephone  company,. 

Koumey,   Ind. 

Quigley.  W.  G..  John  A.  Koeblmg's  Sons  com- 
pany     llenton,    N.    J. 

Rhodes.  J.  B.,  Zanesville  Telephone  and  Telegraph 

company    Zanesville,    Ohio 

Risser..J    F..  Putnam  Telephone  compan.v.. Ottawa,  Ohio 

Rolfe.    Charles   A..    Rolfe    Electric    company Chicago 

Ross.  O.  J,,   United  States  Telephone  company 

Cleveland.    Ohio 

Rotchka.    F.    E..   Western   Electrician Chicago 

Roth.  G.  A..   Roth  Bros    &  Co Chicago,   III. 

Rudy.  G.  W.,  York  Telephone  company York,  Pa. 

Sands  L  .  Williams-Abbot  Electric  company 

Cleveland,    Ohio 

Sapp,  F.  F..  and  wife,  Southern  Telephone  com- 
pany     Nashville,    Tenn. 

Sapp.  Miss  Bertha,  Southern  Telephone  com- 
pany     Nashville,    Tenn. 

Sauerman.    A. ,  V..    Standard    Underground    Cable 

company   Boston,  Mass. 

Sehapfer,    John    H.,    J.    Edward    Ogden    company 

New   York 

ScofitHd,    John    H New    York,    N.    Y. 

SehoU,  A.  G..  Juniata  and  Susquehanna  Telephone 

company Mifflintown,   Pa. 

Seott.  D-  P..  Lesto.  Ont..  Phcenix  Electric  Tele- 
phone  company    New  York.   N.   Y. 

Sears.    Yinton    H..    Eastern    Automatic   Telephone 

company    Boston,    Mass. 

Seaton.   W.  B,  Citizens'  Telephone  company 

Ash  land,    Kv. 

Sleinkamp.  J.  G.,  Ottawa  County  Telephone  com- 
pany     Elmore,    Ohio 

Slugluff,  W.'  N..  John  A.  Roebling's  Sons  company 

- Chicagj 

Smith.  H.  L.,  Cortland  Home  Telephone  com- 
pany    Cortland.   X.   Y. 

Snyder,   J,   D Findlay,    Ohio 

Speed.  J.  J.,  American  Electric  Telephone  com- 
pany     Chicatro 

Stevens.     Charles   G.. Chicago 

Stiger,  C.  W..  Stromberg-Carlson  Telephone  Manu- 
facturing   company    Chicago 

Stromberff.    Alf re'l Chicago,    111. 

Strong.  S.  M..  Akron  People's  Telephone  com- 
pany    Akron.   Ohio 

Swan.   G.  W New  York   City 


Taylor,  II.  K.,  Federal  Telephone  company 

Cleveland.    Ohio 

Taylor.   E.   C Findlay.   Ohio 

Taylor,  K    Syracuse,  N.  Y. 

Taylor.  11.  A,  Lafayette  Telephone  company 

Lafayette,    Ind. 

Taylor.    A.    M Cleveland,    Ohio 

Trier.    George    P ,    National    Telephone    and    Tele- 

jrraph  company  Fort  Wayne,  ind. 

ViiT^cles.      Charles      W.,      Automatic      Telephone 

Meter  company  Boston.  Mass. 

Walkrr.    Edward    T ,    Electrical    World    and    En- 

^'iiici-r     Boston 

Walk.r.   M.    S..   F.   Bissell   company Toledo,   Ohio 

Waiii'T.    T.    W.,    and   wife.    Electrical   World   and 

Engineer  Muncie,  Ind. 

Watson.  W.  J..  New  York  agent,  American  Elec- 
trical  Works    Providence,   R.    I. 

Weil,  Samuel,  Y'oungstown  Telephone  company  — 

Y'oungstown,    Ohio 

Whitiie.v,  A.  A.,  Morrow  County  Telephone  com- 
pany   Mount  Gilead,  Ohio 

Wiley.  J.  R.,  Standard  Underground  Cable  com- 
pan.v    Chicago 

Wiley,  G.  L.,  Standard  Underground  Cable  com- 
pany   ; New  York 

Willcox,    F.    W.,    General    Electric    company 

Harrison,  N.  Y. 

Williams,    J.   A.,   Williams   Electric   company 

Cleveland.    Oh io 

Woodbury,    W.   B.,    Federal   Telephone   company.. 

'.Cleveland.    Ohio 

Woodman,    H.    E ,    Burlington    County    Telephone 

company    Mount    Holly.    N.    J. 

Worstall,   A.   JI.,   Interstate  Telephone  company.. 

Philadelphia 

Young,    H.    C.,    Columbia   Telephone   company  — 

Columbia,    Pa 

Zuvern,  George  T.,  Marysville  Telephone  company 

Marysville,    Ohio 

Zuver,  Minnie  E..   Federal  Telephone  company — 

Cleveland,   Ohio 


Convention  Notes. 


Harry  P.  Moore,  representing  the  Chase-Shaw- 
mut company,  came  all  the  way  from  Boston. 

P.  H.  Hover,  as  is  his  regular  custom,  repre- 
sented the  New  York  Insulated  Wire  company. 

Bleecker  S.  Barnard  was  on  hand ;  he  passed 
around  the  cards  of  the  American  Vitrified  Conduit 
company. 

Sears  B.  Conduit,  Jr.,  Boston's  cultured  repre- 
sentative, came  nobly  to  the  front,  as  has  been  his 
custom    for   years    past. 

Adrian,  Mich-,  was  among  the  manufacturing 
towns  represented,  through  Frank  B.  Jones  of  the 
GilHland  Electric  company. 

The  National  Conduit  and  Cable  company  of  New 
York  city  sent  a  most  creditable  representative,  in 
the  person  of  J.  B.  Honan. 

Raymond  Hendrickson  of  the  North  Electric 
company  of  Cleveland  used  that  little  "good-luck" 
souvenir   to   good   advantage. 

Of  course,  the  American  Electric  Fuse  company 
sent  representatives,  and  this  time  they  were  Frank 
G.  Jones  and  James  A.  Kenny. 

The  American  Electrical  Works'  Chicago  office, 
as  has  been  its  custom  on  such  occasions,  sent  a 
representative  in  the  person  of  E.  H.  Hammond. 

Mr.  G.  Hallett  Johnson  was  on  hand,  distributing 
a  booklet  of  his  apparatus,  manufactured  by  the 
International  Supply  company  of  Chicago,  exploiting 
Schwarz  tele'phones. 

President  George  A.  Briggs,  Chicago  Telephone 
Supply  company,  Chicago,  made  his  maiden  trip  to  a 
telephone  convention.  He  appeared  at  the  Iroquois 
on    Tuesdaj'    morning. 

Electrical  Engineer  F.  R.  Marsh  of  the  Fall  River 
Automatic  company  was  constantly  about  the  rotunda 
of  the  Iroquois,  in  company  with  the  Standard  Un- 
derground   Cable    contingent. 

W.  S.  Paca,  electrical  engineer  of  the  Union 
Switchboard  company,  Erie,  Pa.,  accompanied  by 
Mrs.  Paca,  and  John  Z.  Miller  of  the  same  company, 
were  in  attendance  at  the  convention. 

One  of  the  prominent  convention  visitors  was  Mr. 
A-  V.  Abbott,  until  recently  chief  engineer  of  the 
Chicago  Telephone  company'.  Mr.  Abbott  was  an 
interested   spectator   of  the  proceedings. 

The  Ericsson  telephone  apparatus,  which  is  han- 
dled by  the  Smith  &  Hemingway  company,  was  ex- 
ploited by  Mr.  Smith  of  the  latter  concern,  who  was 
on   hand   shaking  hands   with   everybody. 

Albert  Lynn  Lawrence,  a  Cleveland  patent  law- 
yer, formerly  of  Chicago,  attended  the  convention. 
Mr.  Lawrence  was  formerly  with  George  P.  Barton 
of  Chicago,  and  is  interested   in  telephone  matters. 

Western  Manager  of  Sales  J.  R.  Wiley  and 
Northeastern  Manager  of  Sales  A.  V.  Sauerman  and 
G.  L.  Wiley  did  the  honors  in  their  usual  inimitable 
manner  for  the  Standard  Underground  Cable  com- 
pany,   Pittsburg,    Pa. 

"Joe"  Williams  of  the  Williams  Electric  company 
was,  of  course,  on  hand.  Mr.  Williams  is  one  of 
those  "good  fellows"  with  a  well-deserved  popularity. 
!Mr.  Williams  reports  the  company  is  doing  a  most 
excellent    business    at    the   present    time. 

Kent,  Ohio,  sent  a  popular  representative  in  the 
person  of  Manager  W.  H.  Butler,  of  the  Kent  Home 
Telephone  company.  Under  Mr.  Butler's  manage- 
ment this  company  has  become  a  valuable  property, 
and  its  lines  are  now  being  widely  extended. 

"Railway  and  Telephone  Securities"  were  synonj'- 
mous  of  the  Crittenden  &  Ely  company,  35  Broad 
street.  New  York.     This  institution  is  giving  special 


attention  to  the  construction  of  new  telephone  ex- 
changes and  the  placing  of  telephone  bonds. 

Where  were  C.  W.  Farr  and  Secretary  Hearst  of 
Ihe  Farr  Telephone  Manufacturing  company,  Chi- 
cago? Last  3^ear  Messrs.  Farr  and  Hearst  appeared, 
accompanied  by  Mrs.  Farr,  and  in  consequence  this 
years  there  were  many  inquiries  for  them. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia sent  Electrical  Engineer  Otto  E.  Osthott 
from  its  Chicago  office  to  do  the  honors.  The  Elec- 
tric Storage  Battery  company  is  now  pushing  ener- 
getically   for   telephone   storaee-battery    trade. 

Although  Mr.  Hammond  was  doing  the  best  he 
could  in  representing  the  American  Electrical  works. 
Representative  F.  B.  Baker  evidently  was  under 
the  impression  that  the  job  was  too  big  for  one  man, 
and  came  on  from  Providence  to  help  him  out. 

Charles  A.  Brown  of  Chicago,  chief  counsel  for 
the  Stromberg-Carlson  Telephone  Manufacturing 
company,  was  called  to  Buffalo  by  legal  business  and 
was  seen  among  the  telephone  men  at  the  Iroquois 
on  Wednesday.     Mr.  Brown  was  warmly  welcomed. 

Okonite  was  represented,  of  course.  This  time 
Mr.  Manson  brought  the  news  that  Captain  Candee 
was  prevented  from  accompanying  him  by  his  being 
about  to  start  on  a  trip  abroad,  to  be  gone  at  least 
a  month,  with  a  possibility  of  an  absence  of  .several 
months. 

President  Bowman  of  the  Western  Telephone 
Construction  company  was,  of  course,  in  attendance. 
The  Western  company  has  recently  moved  its  factory 
to  Winthrop  Harbor,  a  suburb  of  Chicago,  and  the 
latest  reports  are  that  this  institution  is  prospering 
in  a  most  gratifying  manner. 

General  Manager  Hipwell  of  the  Hipwell  Manu- 
facturing company  of  Allegheny,  Pa.,  was  warmly 
welcomed.  Mr.  Hipwell  made  a  host  of  friends  at 
the  last  telephone  convention,  who  were  glad  to 
again  shake  his  hand  and  renew  the  pleasant  ac- 
quaintance formed  a  year  ago. 

The  Holtzer-Cabot  company  of  Brookline,  Mass., 
rarely  misses  a  telephone  convention,  and  this  time 
was  no  exception,  for  Western  Manager  E.  R.  Hard- 
ing came  down  with  the  Chicago  party  and  contrib- 
uted much  to  the  sociability  that  marked  the  party 
on    board   the   Convention    Special. 

Again  came  General  C.  Henry  Barney,  the  pop- 
ular and  ubiquitous  assistant  general  manager  of 
tlie  Monarch  Fire  Appliance  company.  General  Bar- 
ney, as  usual,  came  to  the  front  with  some  little 
novelty  telling  the  merits  of  Kilfyre;  this  time  it 
was  an   interesting  little   pamphlet. 

Messrs.  Holtzer  and  Ness  of  the  Holtzer-Cabot 
Electric  company  of  Brookline,  Mass.,  arrived  on 
Wednesday,  and  joined  Mr.  Flarding  in  looking 
after  the  company's  friends.  It  is  not  often  that 
Mr.  Holtzer  leaves  the  Brookline  factory  interests, 
so  his  appearance  this  time  was  doubly  welcomed. 

The  Automatic  Telephone  Meter  company,  620 
Atlantic  avenue,  Boston,  exhibited  for  the  first  time 
an  automatic  telephone  meter  which,  it  is  claimed, 
furnishes  a  solution  of  the  measured-service  prob- 
lem. This  device  was  explained  in  detail  by  the 
company's  courteous  representative,  Charles  H.  Vig- 
gars. 

For  fear  he  might  overlook  some  of  the  good 
times  of  the  convention,  E.  L.  Brown,  eastern  man- 
ager of  the  Stromberg-Carlson  Telephone  Manufac- 
turing company,  drifted  in  from  Beaver,  Pa.,  and 
arrived  in  time  to  prove  some  of  the  things  that 
the  other  members  of  the  company  had  been  telling 
delegates. 

Of  course,  the  Electric  Appliance  company  put  in 
an  appearance,  and  instead  of  President  Low,  this 
time  it  was  S.  A.  Dinsmore  and  A.  L.  Millard  who 
reminded  the  delegates  that  the  Electric  Appliance 
company  still  kept  up  that  big  stock  of  telephone 
material  that  can  always  be  tapped  at  an  hour's 
notice   by    telegraphic    order. 

Dr.  Habirshaw  was  in  Buffalo  at  the  time  of  the 
telephone  convention,  and  not  having  kept  track  of 
the  date  of  the  meeting  of  the  telephone  people, 
was  somewhat  surprised  on  Tuesday  morning  to 
find  himself  in  the  center  of  a  host  of  old  friends 
among  his  multitudinous  acquaintances  among  the 
electrical  people  of  the  L^nited  States. 

President  L.  Sands  of  the  Williams-Abbott  com- 
pany of  Cleveland,  as  usual,  mixed  with  the  "boys." 
Many  inquiries  were  made  for  General  Manager 
H.  C.  Dodge.  It  is  said,  however,  that  the  company's 
Cleveland  factory  is  almost  overworked  at  the  pres- 
ent time,  and  for  this  reason  Mr.  Dodge  was  com- 
pelled  to    deny   himself  convention   pleasures. 

South  Carolina  sent  a  clever  representative,  in  the 
person  of  F.  C.  Manning,  secretary  of  the  Sumter 
Telephone  Manufacturing  company  of  Sumter.  S.  C. 
Mr.  Manning  presented  a  full  line  of  his  specialties, 
and  by  a  very  neat  little  picture  of  the  company's 
large  works  reminded  the  convention  that  the  South 
was  doing  its  share  of  the  telephone  business. 

Advertising  Manager  Sapp  did  the  honors,  and 
did  them  royally,  for  the  North  Electric  company 
of  Cleveland.  It  was  a  matter  of  regret  that  neither 
President  North  nor  Secretary  and  Treasurer  Steele 
could      spare      the      time      to      be      on      hand      at 

[Coniz'nued  on  page  S77-] 
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Bell  Methods.' 
By  E.  B.  Fisher. 

I  do  not  expect  or  hope  to  say  anything  startHng 
or  novel.  Most  of  you  already  know  all  that  I  shall 
mention  this  morning,  have  had  experiences  and  ■ 
observations  similar  to  those  mentioned,  but  to  re- 
call them  may  indnce  the  presentation  of  other  and 
really  new  experiences,  and  may  prove  an  encour- 
agement or  a  suggestion  to  those  just  ent^ering,  or 
about  10  enter,  the  Independent  telephone  field. 

The  man  or  corporation  that  should  ignore  com- 
petitors, that  fails  to  study  their  mutual  conditions 
and  profit  from  them,  could  not  expect  to  succeed 
in  competitive  enterprises  and  efforts.  The  man  or 
corporation  that  maliciously  or  falsely  discusses  a 
competitor  and  its  business  in.tlie  hope  that  thereby 
its  own  business  may  be  benefited  makes  a  grievous 
mistake,  and  in  the  end  loses  more  than  is  expected 
to  be  gained.  With  these  two  thoughts  as  premises, 
I  enter  upon  a  discussion  of  Bell  methods.  1  could 
not.  under  any  circumstances,  consider  such  a  topic 
in  the  spirit  of  criticism  only,  and  were  1  expected 
to  do  so,  should  certainly  decline  the  assignment. 
The  gentlemen  who  have  been  conducting  the  busi- 
ness in  the  various  constituents  of  what  we  know 
as  the  Bell  company  are  our  neighbors  and  friends. 
Many  of  them  have  been  in  the  telephone  business 
for  years;  some  for  quite  20  years.  They  have 
extended  experience,  they  ?.re  competent,  successful 
business  men,  and  we  can  learn  much  by  observing 
their  methods,  and  undoubtedly  can  find  many  ex- 
amples in  their  conduct  of  business  from  which  to 
profit. 

One  of  the  most  serious  criticisms  I  have  had 
occasion  to  suggest  as  to  Independent  telephone 
companies  is  their  lack  of  system,  their  lack  of  .care- 
fully analyzing  conditions  and  experiences  and  their 
making  systematic  deductions  therefrom.  They 
have  engaged  in  the  telephone  business,  in  too  many 
cases,  much  as  the  original  Bell  corporation  did,  and 
have  been  learning  from  sad  personal  experiences, 
rather  than  from  profitable  observation,  of  what  had 
already  been  "threshed  out"  in  the  evolution  of  the 
Bel!  system.  It  is  highly  essential,  now  that  the 
Independent  systems  are  becoming  larger,  more 
complex,  and  intimately  related  with  each  other,  that 
thorough  system  shall  obtain;  that  first-class  con- 
struction shall  be  the  rule  rather  than  the  excep- 
tion; that  uniformity  of  practice  in  the  manner  of 
toll  service,  in  the  division  of  revenue  arising  there- 
from, shall  obtain:  that  those  conducting  the  business 
.=;hall  exchange  experiences,  thus  enabling  all  to 
learn  of  mistakes  and  avoid  them,  and  to  secure  the 
advantages  of  improvements  that  may  be  devised. 
The  exchanges  of  the  Bell  company  throughout  the 
country  have  for  years  enjoyed  this  interchange  of 
opinion  and  experience,  and  through  the  manifest 
advantages  of  such  interchange  have  avoided 
many  difficulties  and  secured  many  betterments.  We 
can  and  should  copy  this  feature.  We  should 
meet  each  other  frequently,  individually  and  col- 
lectively, should  keep  in  touch  with  each  other 
by  correspondence,  as  well  as  over  the  wires ;  when 
we  hear  of  a  good  thing,  let  our  neighbors  know 
of  it;  when  we  discover  perils  or  uncomfortable 
conditions,    warn    our    friends. 

The  Bell,  in  a  sense,  although  composed  of  many 
subordinate  companies,  has  been  one  family.  We 
can  retain  our  individuality,  maintain  our  ambitions 
to  be  the  first  in  our  chosen  sphere  of  action,  and 
still  remember  that  we  are  a  part  of  a  family.  Some 
Iiave  been  inclined  to  suggest  that  our  friends  of 
the  Bell  company  had  too  much  system.  As  the 
business  develops,  it  begins  to  appear  that  too  much 
system  is  less  expensive  and  less  foolish  than  too 
little.  If  the  managers  and  operators  of  Independ- 
ent plants  shall  more  carefully  and  fully  analyze  the 
cost  of  conducting  their  business  in  the  different^  de- 
partments and  the  results  therefrom,  many  errors 
will  be  avoided  and  the  ledger  balance  on  the  right 
side  will  unquestionably  grow.  In  systematizing 
business,  we  have  much  to  learn  from  Bell  meth- 
ods. We  should  gain  on  this  knowledge  and  im- 
prove on  it. 

There  are  directions,  as  we  believe,  in  which  our 
neighbors  are  still  in  error.  What  shall  be  said  this 
morning,  the  statements  or  conclusions  derived 
therefrom,  should  be  received  as  they  are  intended, 
wholly  in  the  nature  of  suggestion  and  warning  for 
ourselves  rather  than  of  criticism  of,  or  of  faultfind- 
ing with,  the  aforesaid  neighbors.  It  is  undoubtedly 
true  that  the  conduct  of  a  monopoly  often  results 
in  somewhat  of  arrogance  on  the  part  of  those  who 
are  at  the  head  of  such  monopoly  or  who  hold  re- 
sponsible positions  in  the  management  of  its  busi- 
ness. Such  people  naturally  come  to  feel  that  they 
can  do  about  as  they  please,  and  if  patrons  or  the 
nublic  are  not  delighted  therewith,  what  odds?  T 
h.ave  heard  gentlemen,  who  are  listeners  to  this 
paper,  more  than  once  offer  the  suggestion  that  they 
would  not  care  for  the  service  of  certain  Bell  em- 
ployes who  had  applied  for  positions,  because  they 
were  too  "cranky."  We  can  see  for  ourselves  how 
natural  it  was  that  crankiness  grew  unon  many 
officials  and  managers  of  Bell  plants.  They  were 
not  obliged  to  consult  the  wishes  or  desires  of  the 
public  to  secure  their  business  and  profits.  One 
cnuld  take  telephone  service  on  their  terms  or  let  it 
alone.     That  was  all  there  was  of  it. 

This    spirit    of    crankiness.    %)    natural    under    the 


1.  Read  beTore  i!ie  Inileperdem  Telephone  association  of  the 
United  States  at  Buffain,  N.  Y..  on  June  13,  1901.  Mr.  Fisher  is 
secretary  of  the  Citizens'  Telephone  company  of  Grand  Rapids, 
Mich. 


circumstances  which  engendered  it,  is  the  exponent 
of  general  conditions  which  produced  other  pe- 
culiar manifestations  often  noted  the  last  few  years. 
We  should  carefully  consider  these  manifestations 
which  are  intended  or  expected  to  affect  our  own 
business,  and,  by  interchange  of  observations  or 
experiences,  help  each  other,  and  counsel  or  warn 
those  who  arc  about  to  engage'  in  the  Independent 
telephone  business.  I  well  remember,  when,  a  little 
more  than  six  years  ago,  we  began  canvassing  in 
Grand  Rapids,  Mich.,  to  secure  the  money  with 
which  to  build  the  plant  of  the  Citizens'  company 
and  for  patrons  of  the  same,  the  many  stories  which 
were  afloat  among  our  people  as  to  our  business. 
It  was  confidently  asserted  by  representatives  of 
the  Bell  company  in  our  city  and  state  that  we 
never  would  build  a  telephone  plant — indeed,  that 
we  had  no  intention  of  so  doing  and  were  only 
trying  to  make  money  by  being  bought  out.  We 
were  in  effect,  it  was  intimated,  intending  blackmail. 
It  was  said  that  we  could  not  build,  could  not  get 
material,  could  not  properly  combine  the  material 
when  we  got  it,  could  not  find  apparatus  that  was 
not  infringing,  could  not  get  a  switchboard  that 
would  work;  would  not  know  enough  to  set  poles, 
siring  wire  thereon  and  make  them  stand  up.  Even 
after  we  had  actually  begun  to  install  telephones, 
those  who  had  given  us  contracts  were  prompted  to 
bet  that  we  never  would  give  service.  There  were 
infringement  suits  which  may  have  been  really  ex- 
pected to  put  a  quietus  on  our  enterprise,  but  there 
did  not  any  of  them  succeed — it  scarcely  seems  pos- 
sible that  some  of  them  could  have  been  expected  to. 

We  have  been  giving  service  for  more  than  five 
years,  and  the  company  which  was  then  organized 
with  but  $100,000  authorized  capital  has  grown  un- 
til it  has  to-day  in  service  more  than  one-half  as 
many  telephones  as  the  Bell  had  in  the  entire  stale 
of  Michigan  but  five  years  ago,  and  has  an  author- 
ized capital  well  toward  one-half  what  the  Michigan 
Telephone  company  then  had.  And  yet  to-day  simi- 
lar predictions  and  commentaries  upon  like  enter- 
prises, even  in  Michigan  as  well  as  other  states,  are 
indulged  in  by  our  neighbors.  Officials  of  the  Erie 
company  have  informed  the  public  through  the  press 
within  a  few  weeks  that  the  new  Independent  plant 
will  never  be  built  in  Detroit ;  that  the  People's 
company  in  that  city  never  will  give  service.  When, 
in  j'-our  respective  localities,  the  Bell  resorts  to  such 
methods  to  dissuage  the  public  from  patronizing 
them,  to  persuade  them  that  you  are  not  intending 
genuine  business,  you  can  comfort  yourself  with  the 
fact  that  you  are  not  singular  in  this  experience,  and 
you  can  point  to  results  in  other  localities,  and  say 
to  your  friends,  "It  is  an  old  story,  and  no  truer 
here  than  it  has  been  elsewhere." 

If  you  get  started  with  service  and  you  find  that 
your  patrons  receive  circular  letters  suggesting  that 
the  Bell  is  owner  of  letters  patent  "steen  hundred 
thousand  and  steen,"  and  that  all  who  use  the  In- 
dependent apparatus  infringe  such  letters  patents 
and  are  liable  to  prosecution  for  using  the  same,  do 
not  flatter  yourself  that  in  this  method  the  Bell  com- 
pany is  distinguishing  you  beyond  other  Independent 
companies.  Such  things  have  been  done  repeatedly. 
You  have  yet  to  hear  of  a  subscriber  who  has  been 
so  prosecuted,  and  you  can  very  safely  guarantee 
your  patrons  against  any  damage  that  may  be 
awarded  by  any  court  under  such  suits,  and  that 
you  will  pay  all  costs  for  defense. 

If  you  should  find  that  the  Bell  company,  which 
has  frequently  informed  the  people  in  your  com- 
munity that  their  former  rates  were  the  lowest  they 
could  afford  to  make  for  their  service  in  your  lo- 
cality, has,  upon  the  development  of  your  competi- 
tion, resorted  to  free  service,  or  much  less  than  cost 
rates,  in  an  effort  to  destroy  you,  do  not  be  fearful 
that  such  practice  can  really  damage  your  company ; 
do  not  imagine  that  you  are  enduring  an  experience 
novel  in  the  telephone  business.  Do  not,  for  a 
minute,  when  the  Bell  resorts  to  this  method,  at- 
tempt to  meet  competition  by  establishing  like  rates, 
or  lower  rates,  for  3'our  own  service.  Begin  the 
education  of  your  people ;  take  them  into  your  con- 
fidence;  tell  them  the  truth  about  your  business  and 
its  results;  insist  upon  a  fair  profit,  upon  reasonable 
returns  on  the  actual  investment,  after  giving  good 
service,  and  you  will  find  the  people  ready  to  pay 
your  price  ratjier  than  to  get  absolutely  free  service 
from  the  competitor.  Do  not  resort  to  other  tactics, 
because  there  can  be  but  one  result  from  such  pro- 
cedure. This  Bell  method  is  a  "war  measure,"  pure 
and  simple,  and  if  it  could  succeed,  would  be  fol- 
lowed by  such  advance  in  rates  as  would  fully  com- 
pensate that  company  for  the  temporary  concession 
of  free  service  or  less-than-cost  rates.  This  fact 
has  but  to  be  stated  to  intelligent  business  men  to 
be  apparent  to  them  and  to  influence  their  action. 
This  method,  which  has  been  practiced  by  the  Bell 
subordinate  companies  in  considerable  regions  of 
the  country,  so  far  as  I  know,  never  yet  has  suc- 
ceeded in  taking  away  the  patronage  of  an  Independ- 
ent company  honestly  striving  to  give  good  service  at 
a  reasonalile  rale.  The  company  which  shall  reduce 
its  rates  below  a  reasonable  point  in  a  struggle  with 
the  Bell  company  is  doomed  the  moment  it  shall  do 
so. 

What  do  you  think  of  party-line  service?  One 
of  the  methods  of  the  Bell  company  in  its  efforts  to 
meet  the  lower  rates  of  Independent  telephone  com- 
panies has  been  to  introduce,  quite  largely,  party-line 
service  with  important  reductions  in  rates  for  such 
service.  Has  it  been  successful  where  you  have  ob- 
served it?  Is  it  a  serious  menace  as  a  competitor? 
Of  course  we  know  that  the  new  president  of  the 


Central  Union  and  the  Chicago  Telephone  com- 
panies, who  still  retains  his  position  at  the  head 
of  the  Pacific  Coast  company — all  Bell — is  a  stanch 
advocate  of  this  sort  of  service.  He  is  a  gentleman 
of  extended  experience  and  wide  observation  in 
telephony,  and  for  that  reason  his  opinion  is  not  to 
be  lightly  dismissed  or  treated  with  indifference. 
We  are  this  morning  discussing  Bell  methods  in 
the  hope  that  we  may  learn  from  them  and  profit 
from  either  accepting  or  avoiding  their  example. 
My  own  observation  has  been  that  party-line  service 
is  largely  "a  snare  and  a  delusion"  where  given  in 
city  exchanges,  and  is  not  a  competition  that  we  need 
fear.  It  is  evident  that  no  devices  have  yet  been 
invented  which  will  permit  more  than  two  parties 
to  use  the  same  line  at  the  same  time,  so  when  any 
pair  on  a  party  line  holds  the  line,  others  must  wait. 
Should  this  sort  of  service  be  generally  used,  the 
difficulty  of  securing  your  own  line  and  of  getting 
connections  with  other  parties  on  similar  lines  is 
manifestly  very  greatly  increased.  We  all  know  how 
impatient  the  average  telephone  user  is  to  get  service 
the  moment  it  is  wished ;  you  have  known  sub- 
scribers ready  to  swear  that  the  girl  kept  them 
waiting  two  minutes  for  a  connection  when  it  was 
not  to  exceed  20  seconds.  I  do  not  believe  that  you 
will  be  compelled  to  resort  to  party-line  service  to 
meet  this  method  of  the  Bell  competition.  The 
B.  W.  C.  service  which  was  expected  to  work  won- 
ders three  or  four  years  ago  is  not  very  generally 
popular. 

No  discussion  of  recent  Bell  methods  would  be 
useful  if  we  did  not  consider  minute  rates  for  toll 
service.  What  is  your  observation  on  this  topic? 
The  high  authority  from  the  Pacific  coast,  who  is 
trying  to  stifle  competition  in  the  Central  Union  ter- 
ritory and  to  prevent  it  in  Chicago,  who  is  indeed 
regarded  as  a  possible  head  of  the  American  Tele- 
phone and  Telegraph  company,  is  the  father  of  the 
minute-rate  service.  He  sets  great  store  by  his 
scheme,  and  has  secured  its  adoption  in  considerable 
territory  outside  of  that  which  he  controls.  We,  in 
the  Michigan  territory,  find  it  one  of  our  competi- 
tions, and  have  not  quite  made  up  our  minds  as  to  its 
present  and  probable  effects.  However,  on  general 
terms,  it  is  fair  to  state  that  it  is  causing  consid- 
erable friction  and  dissatisfaction.  The  average  tele- 
phone user  is  ready  to  affirm  that  he  has  not  used 
the  service  so  long  as  he  has  been  charged  for. 
He  considers  himself  a  victim  of  overcharge,  and 
believes  that  the  minute  rate  is  intended  thus  to  in- 
crease the  fees  of  the  telephone  company,  .which  he 
was  inclined  to  believe  were  already  quite  large 
enough.  If  the  average  business  man,  on  a  long- 
distance connection,  can  actually  accomplish  his  con- 
versation in  a  single  minute,  it  strikes  me  that  at 
the  price  for  one  minute's  connection,  the  line  can- 
not earn  enough ;  for  we  all  know  that  quite  as 
much  time  heretofore  has  been  spent  in  getting  two 
parties  to  talking  as  is  occupied  with  their  con- 
versation. Now,  if  the  time  for  securing  connections 
cannot  be  reduced  and  the  time  of  using  is  reduced, 
with  theoretical  reduction  of  pay,  service  would  be 
less  profitable  to  the  companies  than  on  the  three  or 
the  five-minute  basis.  If  the  average  subscriber  is  ex- 
pected to  use  the  line  on  a  three  or  five-minute 
basis,  why  not  make  rates  upon  that  theory?  That 
would  be  fair  to  both  company  and  patron,  and 
secure  the  desired  revenue,  even  if  but  one  minute 
should  actually  be  used.  The  purpose  of  this  paper, 
as  before  intimated,  is  to  set  you  to  talking  about 
your  mutual  experiences  and  to  induce  discussion 
rather  than  to  state  conclusions. 

In  Michigan,  our  neighbors  have  taken  a  new 
departure  within  the  last  few  weeks.  Formerly,  they 
refused  to  admit  that  any  other  apparatus  than  the 
Bell  could  be  successfully  used  in  telephone  service. 
The  sub-companies  of  the  parent  company  were  sup- 
posed to  have  a  hard  and  fast  contract  forbidding 
the  use  of  any  other  apparatus  and  forbidding  con- 
nections with  any  other  apparatus.  Latterly,  the 
Michigan  Telephone  company  has  been  attempting  to 
secure,  in  a  few  instances,  toll-line  alliances  with 
companies  formerly  built  and  still  continued,  as  far 
as  exchanges  are  concerned,  as  Independent  com- 
panies. The  Michigan  company  has  said  in  effect  to 
such  companies :  "Keep  your  local  exchanges,  even 
your  own  toll  lines ;  take  control  of  the  exchange 
business  in  your  locality,  but  enter  into  a  contract 
for  toll  connection  outside  your  territory  through 
the  Bell  system;  it  will  give  you  equal  percentages 
on  originating  business  to  those  you  have  heretofore 
enjoyed  and  provide  you  with  more  extended  and 
superior  toll-line  facilities."  This  late  Bell  method 
is  insidious,  and  it  is  not  strange  that  in  some  cases 
it  is  successful.  Where  such  a  contract  is  made  ex- 
clusive— and  of  course  they  try  to  make  it  exclusive, 
if  possible — it  subtracts  by  so  much  from  the  effi- 
ciency of  adjoining  or  neighboring  Independent 
service.  So  anxious  has  the  Michigan  Telephone 
company  become  in  this  matter,  I  believe  it  is  true 
that  it  has  been  willing  to  make  arrangements  in 
some  cases  for  a  divided  toll  service,  where  it  was 
impossible  to  secure  an  exclusive  contract.  This 
Bell  method  is  one  of  the  most  threatening  efforts 
yet  made,  and  yet  has  its  silver  lining.  The  strong 
Independent  companies,  with  considerable  toll-line 
facilities,  which  have  been  growing,  have  not  been 
influenced  by  such  propositions.  -'Only  the  smaller 
and  weaker  companies  have  made  such  contracts 
with  the  Bell  company.  Of  course,  no  other  Inde- 
pendent company  has  been  willing  to  parallel  the 
lines  of  a  neighboring  Independent  company,  no  mat- 
ter how  inferior  might  be  such  neighboring-  plant,  or 
how  imperfect  its  service.     Now,  that  sort  of  terri- 
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lory  will  be  provided  witli  up-to-date  Independent 
plants.  This  recent  manifestation  would  seem  to 
indicate  that  the  parent  company  must  have  con- 
sented to  an  abandonment  of  the  exclusive  feature 
of  its  contract  with  subordinate  companies. 

I  believe  that  the  Bell  habit  of  ignoring  the  farm- 
ers, the  small  villages  and  the  country  has  been  an 
error.  I  think  that  in  this  department  of  telephone 
service  a  proper  development  of  party  lines  may 
be  made  with  great  advantage  to  the  communities 
served,  and  at  fair  profits  to  the  investor.  There 
are  regions  in  Michigan — and  probably  each  of  you 
could  repeat  the  same  tale — where  the  Bell  is  begin- 
ning to  compete  with  Independents  in  their  own 
lield  in  this  regard.  I  say  their  own  lield,  because 
ilie  Independents  were  the  first  deliberately  to  provide 
this  sort  of  service.  This  Bell  method  of  following 
a  good  example  maj"  prove  a  formidable  competi- 
tion and  may  materially  strengthen  their  smaller 
exchanges  and  their  situation,  if  they  shall  first 
enter  new  territory   with   this   sort   of  service. 

There  was  a  time  when  I  think  it  was  actually 
believed  by  the  average  general  manager  or  promi- 
nent official  connected  with  the  Bell  Telephone  com- 
panies that  an  Independent  company  could  not  pos- 
sibly secure  intelligent,  experienced  employes.  They 
thought  that  we  would  be  compelled  to  go  through 
the  process  of  evolution  which  was  so  tedious  and 
so  costly  in  the  earlier  days  of  the  Bell  company; 
that  their  employes  would  remain  with  them.  They 
even  thought  in  some  localities  that  an  Independent 
company  could  not  get  exchange  operators,  and  in 
some  instances  employed  superfluous  help  simply  to 
keep  them  from  entering  the  service  of  Independent 
competitors.  Some  know  more  to-day  on  this  topic 
than  they  did  a  few  years  ago.  A  large  number  of 
the  brightest  men  in  telephony  have  found  employ- 
ment in  the  Independent  field,  and  there  is  scarcely 
one  in  this  convention  hall  who  has  not  had  frequent 
opportunity  to  secure  many  more  of  the  most  im- 
portant employes  of  the  Bell  company  than  he  has 
had  places  for. 

A\'e  have  been  surprised  at  times  at  the  seeming 
lack  of  loyalty  to  their  employers  by  those  who  have 
been  so  long  on  Bell  payrolls.  Perhaps  a  little  anal- 
ysis of  Bell  methods  may  explain  this  situation  and 
furnish  a  warning  for  ourselves.  The  rewards  among 
the  employes  of  the  Bell  heretofore  have  not  been 
great,  either  in  salary  or  opportunities.  They  have 
been  made  to  feel  more  like  machines  than  human 
beings.  In  many  cases,  they  have  not  had  their  in- 
ventive tendencies  encouraged  by  proper  compensa- 
tion for  what  they  produced — indeed,  they  have  been 
compelled  to  part  with  their  inventions  on  the  theory 
that  their  brains,  as  well  as  their  labor,  belonged 
to  their  employer,  or,  because  there  was  but  one 
market  for  their  invention  and  devices  and  that 
market  could  set  its  own  price  upon  what  it  bought. 
Such  conditions  are  not  conducive  to  loyalty,  or  to 
inducing  energetic  service.  The  Independents,  if 
they  shall  copy  Bell  methods  in  this  respect,  will 
make  a  grievous  mistake. 

If  you  should  wake  up  some  fine  morning  and  hear 
that  you  have  sold,  or  are  about  to  sell,  your  tele- 
phone plant  to  the  Bell  company,  do  not  consider 
that  the  transaction  is  necessarily  closed.  If  yoti 
hear  similar  reports  as  to  actual  or  impending  sales 
of  other  Independent  companies  in  your  own  or 
other  states,  be  not  disturbed  thereat,  nor  convinced 
that  the  news  is  reliable.  There  have  been  some 
such  sales,  but  vastly  more  rumors  of  those  which 
never  have  occurred  and  do  not  seem  likely  to. 
There  have  been  methods  in  these  rumors ;  for  some 
reason,  some  interest,  evidently  not  Independent,  has 
believed  it  desirable  to  circulate  such  reports,  prob- 
ably in  the  hope  that  other  Independent  interests 
might  be  disquieted  or  discouraged,  and  yield  more 
readily  to  apparently  advantageous  offers.  These 
methods  have  been  relied  upon  to  produce  serious 
effects.  Keep  yourself  and  your  neighbors  advised 
of  the  strength  and  growth  of  the  Independent  move- 
ment, of  the  strength  of  their  own  situation  in  com- 
petition, and  fewer  such  rumors  will  be  verified 
hereafter. 

In  nothing  that  I  have  said  thus  far  have  I  given 
many  of  you  real  news.  As  I  said  to  one  of  my 
friends,  I  felt  that  it  was  impossible  to  do  so,  and 
was  almost  ashamed  for  having  tried  to  prepare  and 
read  such  a  paper ;  but  if  it  shall  refresh  your  mem- 
or>',  if  it  shall  induce  you  to  give  other  expefiences 
and  observations  of  your  own,  if  it  shall  attract, 
through  publication  in  our  annual  reports  or  other- 
wise, the  attention  of  any  who  are  about  to  engage 
in  the  telephone  business,  and  shall  hearten  and 
strengthen  them  in  their  enterprise  and  efforts,  it 
may  accomplish  some  of  the  good  earnestly  desireil 
and  intended  in  the  preparation  of  the  paper.  As 
stated  at  the  outset,  it  is  not  in  criticism  or  deroga- 
tion of  the  Bell  company  that  it  is  offered.  That 
corporation  has  the  right  to  resort  to  any  efforts, 
within  the  bounds  of  fact,  it  may  choose  to  make, 
and  we  have  equal  right  to  discuss  its  methods,  and 
by  considering  them,  minimize  their  effect,  if  not 
entirely  to  overcome  them.  It  is  in  this  spirit  of 
consideration  only  that  this  paper  is  offered. 


The  AVashington  and  Annapolis  Electric  Railway 
company  of  Baltimore  has  completed  its  permanent 
organization  by  the  election  of  the  following-named 
officers :  President,  W.  H.  Lamprecht.  Cleveland ; 
vice-president,  James  Christy.  Cleveland ;  secretary 
and  treasurer.  Otto  Mailer.  E.  W.  Moore  and  sev- 
eral other  Cleveland  men  are  interested  in  the  com- 
pany. 


Ohio  Telephone  Statistics. 

Judging  by  statistics  compiled  by  E.  C.  Bickel 
for  the  Federal  Telephone  company  of  Cleveland, 
the  Independent  telephone  situation  in  Ohio  is  very 
promising.  The  movement  in  Ohio  appears  to  be 
more  decisive  and  widespreading  than  in  any  other 
state  in  the  Union.  The  growth  since  1895  has  been 
very  rapid  and  the  field  which,  in  that  year,  was  al- 
most entirely  controlled  by  the  American  Bell  Tele- 
phone company,  is  now  about  equally  divided  be- 
tween it  and  Independent  companies.  The  Bell  com- 
pany has  been  forced  by  competition  to  drop  its 
former  exorbitant  rates  to  a  more  reasonable  basis, 
and  in  some  towns  it  is  giving  free  telephone  serv- 
ice in  order  to  be  able  to  compete  with  the  Inde- 
pendent people.  The  villager  and  farmer  are  al- 
most exclusively  in  favor  of  the  home  companies 
and  believe  that  the  citizens  of  each  countv  can 
supply  their  own  wants  much  better  than  can  a  com- 
pany, with  remote  headquarters,  which  attempts  to 
supply  the  whole  country.  Opposition  to  the  Rell 
company  has  sprung  up  in  almost  every  city,  town 
and  village  in  the  state,  until  now,  according  to  Mr. 
Bickel's  statistics,  there  are  more  subscribers  foi 
Independent  telephones  than  there  are  for  the  Bell. 

The  following  tables,  compiled  by  Mr.  Bickel,  show 
a  comparison  of  the  number  of  Independent  and 
Bell  telephone  subscribers.  The  first  table  is  a  list 
of  the  towns  having  over  500  subscribers,  cither  In- 
dependent or  Bell,  and  gives  the  business  rates  of 
the  companies.  The  second  table  is  a  comparative 
list  of  the  telephone  users  in  the  different  counties 
of  Ohio. 


Name  of  City  or 
Village. 


Akron  

Ashtabula.. 

Bucyrus 

Canton 

ChiUicothe. 
Cincinnati.. 
Cleveland. . 
Columbus... 

Conneaut 

Coshocton.. 

Dayton 

Defiance 

Delaware  . . . 


East  Liverpool    

Elyria 

Findlay 

Gallon 

Hamilton 

Lima 

London  

Lorain 

Mansfield 

Marietta 

Massillon 

Mount  VerLon 

Newark 

Norwalk 

Ottawa  and  all    of  Put- 
nam County 

Painesville 

Piqua  

Portsmouth 

Sandusky 

Springfield. J 

Tiffin 

Toledo 

Urbana 

Van  Wett 

Warren 

Washington  C.  H 


Youngstown. 
Zanesville 


42,728 

14,000 

5(550 

30,667 

12.Q76 

325.902 

381,768 

125,560 

7,133 

6.473 

85.333 

7,579 

7.940 

16,485 


17,613 

7,288 
23.914 
21,723 

3,5" 
16,028 
17,640 
14,000 
11.944 

6,633 
18,157 

S.ooo, 


OX)  J3 


1,100 
iSo 

350 

1,300 

400 

14,000 

11,000 

3,300 

200 

91 

2,000 

260 

230 

315 
180 
800 
500 
1,200 
800 
137 

6 
1,200 
700 
350 
335 
600 
500 
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Telephone  News  from  the  Northwest. 

The  Twin  City  Telephone  company  in  St.  Paul  is 
charged  with  placing  its  conduits  over  the  water 
mains,  in  defiance  to  the  rule  which  requires  that 
these  conduits,  with  the  pipes  of  the  gas  company,  are 
to  be  placed  on  the  side  of  the  street  opposite  to  the 
water  mains.  The  water  board  is  thus  placed  to 
considerable  extra  expense  when  it  becomes  neces- 
sary   to    repair    its    mains. 

C.  R.  Meredith  has  installed  an  exchange  of  100 
connections    at    Casselton,    N.    D. 

H.  P.  Proctor  &  Sons  of  Phillips,  Wis.,  have  a 
telephone  line  covering  about  80  miles.  It  reaches 
from  Medford.  Wis.,  on  the  south  to  Glidden  on 
the  north.  The  latter  line  will  be  continued  on  to 
Ashland,    which   is   but   20   miles. 

O.  J.  Jensen  is  building  a  telephone  line  between 
Cadott  and   Stanley,  Wis. 

■  The  Wisconsin  Telephone  company  will  install  a 
local  exchange  in  Stanley,  Wis. 

The  Zenith  Telephone  company  will  erect  a  build- 
ing for  a  central  office  for  its  new  exchange  for 
Cloquet,  Minn. 

The  wires  of  the  Northwestern  Telephone  Ex- 
change company  into  the  courthouse  at  Minneapolis 
have  been  cut  by  order  of  the  board  of  county  com- 
missioners. The  Twin  City  Telephone  company  has 
just  instituted  a  complete  exchange  covering  the 
building,  and  the  board  does  not  care  to  pay  rent 
for  two  systems.  County  officials  who  want  the 
Northwestern  connection  will  have  to  pay  their 
own  rent. 

The  Goodhue  County  Telephone  company  has 
been  formed  in  Goodhue,  Minn.,  and  has  begun  work 
on  a  local  exchange. 

The  Mountain  Lake  (Minn.)  Telephone  company 
will  build  a  toll  line  to  Comfrey. 

The  Wisconsin  Telephone  company  proposes  to 
build  a  toll  line  from  Tomahawk  to  Rhinelander. 
Wis.,  as  soon  as  permission  to  string  wires  along 
the  right-of-way  of  the  Soo  line  can  be  secured. 
I  he  company  claims  that  to  string  wires  in  the 
northern  part  of  Wisconsin,  on  the  country'  roads,  is 
unsatisfactor)',  as  the  wires  are  being  interrupted 
by  trees  being  blown  down  and  breaking  them. 

The  rural  line,  between  Elcho,  Wis.,  and  Enter- 
prise Lake,  has  been  a  great  success,  and  will  prob- 
ably be  extended  considerably. 

The  Price  County  Telephone  company  has  set 
poles  between  Prentice  and  Phillips,  Wis.,  for  an 
extension.  It  will  build  south  to  Ogema  and  north 
to  Butternut  this  season. 

The  Osseo  Telephone  company  has  about  50  sub- 
scribers secured  for  the  proposed  local  exchange 
al    Mondovi,   Wis. 

The  Twin  City  Telephone  company  has  bought 
a  site  at  Eighth  and  Cedar  streets  in  St.  Paul  for 
the  erection  of  a  central-exchange  building.  The 
exchange  will  be  built  to  accommodate  6,400  connec- 
tions, and  will  represent  an  outlay  of  $75,000.  With 
the  Dale  exchange,  the  company  can  handle  10,000 
connections  in  St.  Paul. 

A  local  exchange  has  been  installed  at  Henning, 
Minn.,  by  the  Fergus   Telephone  company. 

A  meeting  of  the  leading  telephone  companies  of 
the  Wisconsin  Riier  Valley  was  recently  held  at 
AVausau,  Wis.,  to  formulate  plans  for  the  consolida- 
tion of  all  toll-line  interests  iii  the  valley.  The 
company  will  be  known  as  the  Wisconsin  Valley 
Telephone  association,  and  it  will  be  capitalized  at 
$75,000.  Six  Independent  companies  are  repre- 
sented. 

At  the  Wisconsin  Independent  Telephone  con- 
vention at  La  Crosse,  Wis.,  on  June  26th  and  27th, 
the  construction  of  a  through  line  from  La  Crosse 
to  Milwaukee  will  be  considered. 

A  toll  line  is  projected  by  Allan  Tompkins  of 
Devil's  Lake,  N.  D.  It  is  to  extend  from  that  place 
to  Lunde. 

H.  C.  Parker  is  arranging  to  establish  a  local  ex- 
change for  Inkster,   N.  D. 

The  Union  Telephone  company  of  Cedar,  Iowa, 
plans  to  extend  its  lines  to  connect  with  Ottumwa, 
Iowa. 

The  Maple  Grove  Telephone  company  has  been 
formed  in  Lee  township  near  Iowa  Falls,  Iowa,  to 
build  a  rural  telephone  line. 

The  German-American  Telephone  company  has 
been  formed  at  Mount  Hamill,  Iowa,  and  will  build 
a  line  connecting  Donnellson.  West  Point,  Salem, 
Cottonwood  and  other  places. 

A  farmers'  mutual  telephone  line  is  being"  built 
near  Reinbeck.  Iowa. 

The  Star  Telephone  company  of  Lincoln  township 
has   connected   with   Clear   Lake,    Iowa. 

The  council  of  Tacoma,  Wash.,  has  made  a  num- 
ber of  changes  to  the  franchise  as  offered  by  E.  A. 
Seeley  for  a  telephone  system.  Robert  Wingate  is 
an  applicant  for  a   franchise  also. 

The  Hopkinton  Telephone  company  has  been  in- 
corporated at  Hopkinton,  Iowa,  with  $3,000  capital 
stock. 

The  Farmers'  Mutual  Telephone  company  will 
build  a  line  between  Panora  and  Guthrie  Center, 
Iowa. 

It  is  reported  that  the  Automatic  Telephone 
company  has  bought  the  franchise  of  the  Independ- 
ent telephone  company  in  Seattle,  Wash.  The  peo- 
ple interested  in  the  Automatic  company  are  ap- 
plying for  a   franchise  at   Tacoma. 

The  Yorkton  and  Clarinda  Telephone  company 
has  been  formed  at  Yorkton,  Iowa,  to  build  a  line 
to    Clarinda.  R. 
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Century  New  Central-battery  System. 

To  meet  the  demands  of  its  customers,  the  Cen- 
tury Telephone  Construction  company  of  Cleveland. 
Ohio,  recently  determined  to  manufacture  its  own 
.switchboards.  Ahur  a  considerable  study  of  the  sit- 
uation it  was  determined  to  design  a  central-battery 
.system  as  being  best  calculated  to  meet  the  condi- 
tions surroimding  the  contracts  the  company  had  on 
hand.  The  reasons  for  finally  deciding  upon  this 
type  of  board  were  the  ad\'antages  of  automatic 
signaling,  secrecy  of  communication,  visual  lamp 
signals,  reduction  in  size  and  cost  of  instruments, 
etc. 

The  first  board  made  by  the  Century  company 
has  just  been  installed  in  Hornellsville.  N.  V..  which 
after  the  correction  of  a  few  minor  details,  has 
proved  so  successful  that  the  company  intends  to 
fill  all  its  present  contracts  in  exchanges  of  200  or 
more  lines  with  this  system.  While  the  subscribers 
are  engaged  in  conversation,  the  lamps  in  the  cord 
circuit  are  left  open,  instead  of  shunted,  so  that  there 
is  no  waste  of  current  from  that  source.  The  in- 
strument at  the  subscriber's  station  is  not  grounded, 
so  that  there  is  no  trouble  from  earth  currents. 

In  the  subscriber's  instruitient  local  batteries  are 
used  to  furnish  current  to  the  transmitter,  as  this 
has  been  found  to  give  the  best  results  in  practice. 
In  this  way  the  instruments  combine  all  the  advan- 
tages of  the  local  battery  in  long-distance  work  with 
the  advantages  of  automatic  signaling.  As  the  two 
cells  of  dr>'  battery  used  do  not  require  attention 
for  at  least  a  year,  they  are  said  to 
be  cheaper  than  a  storage-battery 
source  of  supply. 

The  Hornellsville  board  has  a 
frame  cipacity  for  1.500  subscrib- 
ers, although  only  about  600  are  in- 
stalled at  the  present  time.  The 
board  being  of  the  open-multiple 
type,  not  series-multiole.  there  are 
few  chances  for  trouble  in  ihe  jacks, 
while  additions  can  be  made  at  any 
time  without  the  necessity  of  all  the 
cables  being  pulled  in  as  at  present. 


WESTERN    ELECTRICIAN 

The    White     Telephone     Lightning- 
arrester  Case  Decided. 

The  suit  brought  by  the  Western  Electric  com- 
pany against  the  Kinloch  Telephone  company  and 
Samuel  M.  Kennard  for  the  infringement  of  a 
patent  for  a  potential  discharger  or  lightning  ar- 
rester was  argued  in  the  Circuit  Court  at  St. 
Louis,  Mo.,  on  .\pril  24th  and  25th,  before  Judge 
Marshall  of  Salt  Lake  City,  Utah.  George  P.  Bar- 
ton, DeWitt  C.  Tanner  and  George  C.  Hitchcock 
represented  the  complainant,  and  Charles  C.  Bulk- 
ley  and  Boyle,  Priest  &  Lehman  represented  the 
defendants. 

Opinion  in  favor  of  the  complainant  was  rendered 
by  the  court  on  June  7th.  The  suit  was  for  an  in- 
junction and  damages  for  the  infringement  of  let- 
ters patent  No.  438,788,  dated  October  21,  1890,  is- 
sued to  Anthony  C.  White  of  Boston,  Mass.,  for 
a  potential  discharger  or  lightning  arrester.  The 
defendant's  apparatus  that  was  held  to  uifringe  was 
of  the  Sterling  type. 

The  White  arrester  is  described  as  follows  :  "The 
patented  device  consists  of  two  carbon  plates 
mounted  parallel  to  each  other  and  only  separated 
by  a  thin  dielectric.  The  solid  portion  of  this  dielec- 
tric, which  is  preferably  of  mica,  is  slotted  so  as 
to  permit  of  disruptive  electric  discharges  through 
the  air  space  separating  the  plates.  The  upper  plate 
has  a  plug  of  easily  fusible  metal  or  alloy  fixed  in 
a  hole  in  its  surface.  In  use,  one  of  these  plates  is 
connected  electrically  with   a  telegraphic  or   a  tele- 
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of  the  line  or  its  own  efficiency,  and  which  would 
also  divert  a  persisting  current  of  high  potential 
by  the  forming  of  a  conducting  union  between  the 
plates.  While  not  a  pioneer  invention,  it  marked 
a  decided  advance  in  the  art. 

"In  the  first  claim  of  the  patent  in  suit  one  of 
the  elements  is  a  'plug  or  mass  of  easily  fusible  con- 
ducting material,'  and  the  defendants  claim  that  the 
lead  shot  of  their  device  are  not  easily  fusible 
mthin  the  nieaning  of  this  claim.  In  practice  the 
shot  used  in  the  defendants'  arrester  sometimes, 
but  rarely,  melt.  When  a  current  of  high  potential 
persists  the  wax  melts,  releases  the  shot,  and  they, 
falling  together,  form  the  permanent  conducting 
union  between  the  plates,  provided  the  silk  dielec- 
tric is  then  burned  away  at  its  approximate  center. 
If  the  silk  be  not  burned  away  it  holds  the  shot 
apart  and  the  union  is  not  formed  until  it  is  so 
burned.  The  melting  of  the  shot  is  at  no  time 
essential  to  the  operation  of  the  defendants'  device, 
while  in  the  White  arrester  the  fusible  plug  is  only 
released  by  its  own  fusion.  The  permanent  con- 
ducting connection  formed  by  the  complainant's  de- 
vice, under  a  persistent  current  of  high  voltage,  does 
not,  however,  depend  on  the  melting  of  the  entire 
plug.  It  is  sufficient  if  it  melts  superficially,  so  as 
to  be  released  from  the  hole  in  which  it  is  held.  So 
that  the  essential  difference  is  that  the  defendants 
used  a  cement  of  wax,  which  is  not  a  conductot 
and  melts  at  a  slightly  lower  degree  of  heat  than  the 
alloy  used'  in  White's  arrester,  and  a  lead  shot, 
which  is  a  conductor  and  fuses  at  a  slightly  higher 


Fig.  r.     Strip  of  Signal  Lamps. 
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Fig.  2.    Strip  of  20  Multiple  Jacks. 
CENTURY   NEW    CENTRAL-BATTERY   SYSTEM. 


In  the  accompanying  illustrations.  Fig.  i  shows  a 
strip  of  lamps  used  in  signaling,  which  are  mounted 
on  hard  rubber  supported  upon  a  brass  plate  in  a 
substantial  manner.  Fig.  2  is  a  strip  of  20  multiple 
jacks,  which  have  closed  contacts,  except  when  the 
plug  is  inserted,  and  which,  unlike  a  series-multiple 
system,  leave  no  chance  for  trouble  in  loose  or  dusty 
contacts.  Fig.  3  shows  one  of  the  subscriber's  tele- 
phones with  an  apartment  for  holding  two  cells  of 
dry  battery. 


Moon  Terminal  Head  and  Casing. 

One' of  the  essential  points  to  consider  after  se- 
curing a  good  terminal  in  a  telephone  system  is 
to  provide  a  good  protection  for  the  apparatus. 
This  point  is  often  overlooked  by  putting  up  a 
wooden  box  or  case,  which  may  easily  warp  or 
leak,  with  hinged  doors  ihat  are  liable  to  rust  and 
lireak  off  in  a  short  time.  The  Moon  terminal  head  is 
provided  with  an  outer  casing,  as  shown  in  the 
illustration.  This  casing  is  made  of  the  best  gal- 
vanized iron  with  a  heavy  coating  of  mineral  paint, 
thus  making  it  rustproof,  while  a  sliding  door  makes 
it  dustproof  also.  When  the  sliding  door  is  opened 
the  sides  of  the  terminal  head  are  exposed  without 
cbstruclion.  This  feature  makes  the  lineman's  work 
easy  and  saves  his  time.  The  Moon  Manufacturing 
company  of  49  South  Canal  street,  Chicago,  makes 
this  terminal  and  casing. 


I  li--  Syracuse  Lighting  company  of  Syracuse. 
N.  Y.,  has  been  incorporated,  with  a  capital  stock  of 
$2,500,000.  The  directors  are  Charles  V.  Nellany, 
Harry   F.   Cues   and   Richard   F.   McKiniry. 


phonic  circuit,  and  the  other  with  the  earth.  The 
purpose  of  the  patented  device  is  to  protect  tele- 
graphic or  telephonic  apparatus  from  injury  due 
to  lightnmg  or  to  the  accidental  crossing  of  the 
circuit  by  electric  circuits  conducting  powerful  cur- 
rents under  high  potential.  The  trespassing  cur- 
rent of  high  potential  seeks  a  short  path  to  the  earth. 
It  breaks  down  the  air  dielectric  between  the  car- 
bon plates,  and  a  spark  or  disruptive  discharge  from 
plate  to  plate  results.  If  the  current  is  of  small 
volume,  an  arc  forms  and  heat  ensues.  The  fusible 
plug  melts,  and,  running  down,  forms  a  conducting 
union  between  the  carbon  plates.  The  resistance 
to  the  current  at  once  ceases,  the  metal  cools  and 
a  permanent  earth  connection  is  made." 

The  first  and  fourth  claims  were  alleged  to  have 
been  infringed  by  the  defendants.  The  court  de- 
cided that  the  first  claim  had  been  infringed  and 
that  the   fourth  claim  was  not  infringed. 

A  portion  of  the  opinion  of  the  court  is  as  fol- 
lows : 

"At  the  time  of  White's  invention  it  involved 
no  inventive  skill  to  substitute  carbon  plates  for 
the  metal  plates  before  used.  The  carbon  plates 
arc  highly  refractory  and  the  threads  of  the  metal 
plates  are  obviated.  But  when  persisting  currents 
of  high  intensity  get  on  the  line  an  arc  is  formed 
betw^een  ihe  carbon  plates,  great  heat  is  generated 
and  danger  from  fire  ensues  if  means  are  not  used 
to  connect  the  plates  conductively  so  as  to  lessen 
the  resistance.  The  carbon  plates,  in  remedying 
one  evil,  brought  another  in  its  place.  The  latter 
defect  was  remedied  by  the  insertion  in  one  of  the 
plates  of  the  plug  of  easily  fusible  conducting  ma- 
terial. "White's  invention,  then,  consisted  in  an  ar- 
rester which  would  divert  currents  of  high  poten- 
tial and  small  volume  without  impairing  the  working 
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degree  of  heat  than  the  alloy,  instead  of  the  homo- 
geneous fusible  plug  of  the  White  patent. 

"The  two  devices  operate  in  substantially  the 
same  way.  In  each  the  spark  discharges  do  not 
develop  sufficient  heat  to  release  the  metallic  con- 
ducting mass.  But  when  an  arc  is  formed  heat  is 
generated  sufficient  to  release  the  plug  or  shot  by 
the  fusing  of  an  easily  fusible  material.  It  does  not 
matter  that  in  the  one  case  the  material  fused  is 
itself  a  conductor  and  in  the  other  is  not.  In  both 
cases  a  conductor  is  released  and  the  same  result 
is  produced  in  substantially  the  same  way.  But  the 
defendants  assert  that  the  wax  used  in  their  device 
is  but  a  workshop  expedient  for  convenience  in  the 
assembling  of  the  parts;  that  it  is  to  hold  the  shot 
until  the  parts  are  assembled.  After  that  the  silk 
dielectric  is  said  to  prevent  the  coming  together  of 
tlie  shot  and  the  short-circuiting  of  the  line.  But  it 
appears  that  in  practice  the  silk  dielectric  is  some- 
times burned  away  at  a  point  wdiich  would  permit 
the  loose  shot  to  come  together,  although  the  heat 
is  not  sufficient  to  melt  the  wax.  In  such  case 
the  wa.x  plays  an  important  part  in  the  operation 
of  the  device.  Without  it  the  line  would  be  short- 
circuited,  and  with  it  the  operation  of  the  line  is 
nol  interfered  with,  and  the  arrester  remains  in  a 
working  condition.  So  that,  however  useful  the  vva.x 
may  be  as  a  w^orkshop  expedient,  it  is  also  a  useful 
feature  of  the  completed  device." 

The  court  holds  that  the  complainant  is  entitled 
to  a  decree  against  the  defendants  for  an  infringe- 
ment of  the  first  claim  of  the  patent,  and  for  the 
usual    injunction,  and   accounting. 


J.  R.  Cravens,  J.  H.  Shelley  and  T.  S.  Miller 
have  incorporated  the  Mexia  Light  and  Power  com- 
pany   at   Mexia,  Texas,  with  $i6,Ouo  capital  stock. 
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Stewart  Combination  Gas  Furnace. 

In  the  accompanying  illustration  is  shown  the 
Stewart  combination  gas  furnace,  which  combines 
on  one  base  three  very  useful  furnaces  for  the 
general  machine  shop,  tool  work,  and  the  heating 
of  magnets.  The  muffle  furnace,  which  is  shown 
on  the  left,  was  especially  designed  for  the  heating 
of  fine  tools,  dies,  taps,  punches,  etc.  Its  size 
is  six  by  eight  by  12  inches.  The  flame  is  projected 
from  the  double  burners  downward  into  the 
chamber  encircling  the  muffle.  The  lining  is  of  such 
shape  that  a  rotary  motion  is  imparted  to  the  flame, 
causing  it  to  distribute  itself  evenly  all  oyer  the 
enclosed  space.  The  products  of  combustion  are 
drawn  oft'  by  the  two  small  openings  at  the  top  of 


STEWART    COMBINATION    GAS    FURNACE. 

the  chamber.  The  muffle  is  heated  rapidly  and 
evenly   throughout. 

The  forge  section  of  the  furnace  is  shown  in  the 
center  of  the  cut.  The  combustion  chamber  is  cir- 
cular in  form  and  is  heated  by  two  burners,  which 
project  the  flame  downward,  the  heat  being  under 
perfect  control.  The  forge  will  heat  a  one-inch 
round  piece  to  a  good  hardening  heat  in  one  minute. 

On  the  right-hand  side  of  the  furnace  is  shown 
the  crucible  section.  It  is  especially  useful  for  lead 
hardening  and  for  oil  tempering;  springs  and  thin 
pieces  of  all  kinds  can  be  hardened  in  this  section 
of  the  furnace  economically.  It  is  also  useful  for 
babbit  melting. 

As  will  be  noticed  in  the  illustration,  the  blower 
and  air  reservoir  are  both  attached  to  the  furnace, 
which  docs  away  with  all  unnecessary  piping,  etc. 
The  furnace  occupies  very  little  floor  space  and 
does  not  require  to  be  connected  to  a  chimney.  It 
can  be  placed  right  in  the  tool  room  or  any  place 
where  it  is  most  convenient.  It  can  be  started  in- 
stantly and  covers  a  range  of  uses  that  make  it 
practically  indispensable  to  every  up-to-date  elec- 
trical concern  or  machine  shop.  The  manufacturer 
of  this  combination  furnace  is  the  Chicago  Flexible 
Slipft  company,  La  Salle  avenue  and  Ontario  street, 
Chicago.  ^^^^__-__^_^_^— 

Ohio  Telephone  Notes. 

The  council  of  North  Lewisburg  has  granted  a 
franchise  to  an  Independent  telephone  company  made 
up  of  business  men  of  the  place.  It  is  the  intention 
to  put  in  a  first-class  exchange. 

A  telephone  line  is  being  constructed  from  Rutland 
to  Pomeroy,  Middleport.  Cheshire.  Addison  and  Bula- 
ville.  in  the  southern  part  of  the  state.  It  is  being 
built  primarily  for  farmers'  service,  and  it  is  said 
the  system  will  be  very  much  enlarged  later  on. 

Fairport  has  a  woman  who  is  something  of  a 
genius  in  a  business  way.  She  is  Mrs.  J.  A.  Harris. 
Her  husband  was  collector  of  the  port  at  that  point, 
but.  becoming  ill.  he  was  compelled  to  give  up  the 
position.  His  wife  had  aided  him  in  the  work  and 
was  perfectly  conversant  with  it.  so  she  was  appointed 
in  his  place.  In  addition  to  these  duties,  she  is 
manager  of  the  Postal  Telegraph  company's  office, 
the  local  telephone  exchange  and  freight  agent  of 
one  of  the  railroads.  She  is  also  a  writer  and  fre- 
quently contributes  to  the  papers.  It  is  said  her 
work  is  alwa^^s  promptly  and  perfectly  done  in  all 
the  branches  she  looks  after. 

The  Central  Union  Telephone  company  is  prepar- 
ing to  rebuild  its  plant  at  Fostoria.  About  $20,000 
will  be  spent   in  the  improvements. 

The  Morrow  Count>-  Telephone  company  of  Card- 
ington  has  increased  its  capital  stock  from  $12,000 
to  $30,000-  O.  A.  Whitney  is  the  president,  and 
Harry  B.  McMillin.  secretary. 

The  Collinwood  Home  Telephone  company  of  Col- 
linwood  has  filed  notice  with  the  secretary  of  state 
of  an  increase  of  capital  stock  from  $25,000  to  $50,000. 
J.  M.  Hart  is  the  president  of  the  company,  and 
W.    L.    Griswold.    secretary. 

The  Central  Union  subscribers  at  Poland.  Ohio, 
are  being  connected  with  the  exchange  at  Youngs- 


town,  with  all  the  privileges  granted  the  Youngs- 
town  patrons. 

The  Sidney  Telephone  company  of  Sidney  has 
given  notice  to  the  secretary  of  state  that  the  capital 
stock  has  been  increased  from  $40,000  to  $60,000. 
The  president  of  the  company  is  W.  H.  Wagner  and 
the  secretary  is  H.  T.  Mathers. 

The  Cincinnati  and  Suburban  Telephone  and  Tele- 
graph company  has  asked  for  a  franchise  in  Elm- 
wood  place,  near  Cincinnati.  It  will  likely  be 
granted. 

C.  A.  Snyder,  E.  E.  Hoge  and  D.  H.  Campbell  are 
at  the  head  of  a  new  company  to  build  a  telephone 
system  in  Harmony  township,  Clark  County.  They 
can  likely  be  reached  through  the  postoffice  at  Spring- 
field._ 

It  is  said  that  the  Independent  Telephone  lines  be- 
tween Youngstown  and  Pittsburg  will  begin  opera- 
tion this  week.  It  seems  that  all  the  troubles  have 
been  settled.  This  will  connect  all  territory  west 
of  Pittsburg  with  the  Independent  lines  east  of  that 
city.  O.  M.  C. 


Indiana  Telephone  Items. 

Articles  of  incorporation  were  filed  with  the  secre- 
tary of  state  on  June  7th  by  the  Citizens'  Telephone 
company  of  Brazil.  The  capital  stock  is  placed  at 
$10,000.  On  the  same  day  the  Home  Telephone  com- 
pany of  Columbia  City  filed  addition  papers  increas- 
ing its  capital  stock  from  $10,000  to  $25,000.  On 
the  following  day  the  Farmers'  Mutual  Telephone 
company  of  Elkhart  filed  articles  of  incorporation, 
with  a  capital  stock  of  $5,000. 

The  telephone  systems  of  Putnam  and  adjacent 
counties  suffered  to  considerable  extent  during  the 
bst  week  on  account  of  wind  and  electric   storms. 

The  Central  Union  Telephone  company  has  taken 
possession  of  a  large  warehouse  on  Madison  avenue. 
Indianapolis,  and  established  a  shop  and  distributing 
plant  for  this  city  and  the  state.  Seventy  men  are 
employed  and  all  the  electrical  appliances  used  in 
the  state  will  be  handled  from  this  plant,  and  many 
of  the  appliances  the  company  uses  will  be  made  here. 

The  American  Telephone  and  Telegraph  company 
is  asking  for  franchises  in  a  number  of  the  counties 
in  the  northern  and  northeastern  parts  of  Indiana. 
Charles  D.  Cole  of  New  York,  who  is  looking  after 
the  company's  business  in  Indiana,  held  a  confer- 
ence with  other  employes  of  the  company  in  Indianap- 
olis last  week,  but  they  carefully  guarded  the  result  of 
their  conference.  Mr.  Cole  said  the  company  was  an 
Indiana  incorporation,  but  feigned  knowledge  of  its 
plans,  though  he  acknowledged  work  of  constructing 
a  line  across  the  state  would  begin  soon.  The  inten- 
tion, it  is  believed,  is  to  build  a  line  from  Chicago 
to  New  York,  and  the  company  asks  only  the  right 
to  construct  a  line  and  one  toll  station  in  each 
county. 

The  Troy  Telephone  company,  Troy,  has  increased 
il  s  capital  stock  from  S40.000  to  $75,000.  A.  G. 
Stouder  is  president,  and  E.  E.  Pearson,  secretary,  of 
the  comoany. 

The  Piqua  Home  Telephone  company,  Piqua.  has 
filed  notice  of  an  increase  of  capital  stock  from  $75,- 
000  to  $100,000.  M.  G.  Smith  is  president  of  the 
comoanv.  and  L.  M.  Flesh,  secretary. 

All  of  the  linemen  employed  by  the  Central  Union 
Telephone  company  at  Terre  Haute  went  on  a  strike 
Inst  Saturday.  The  companv  conceded  the  advance 
demanded,  but  declined  to  sign  a  contract  with  the 
Electrical  Workers'  union,  hence  the  strike,  F. 


Canadian  Electrical  Association. 

The  eleventh  convention  of  the  Canadian  Elec- 
trical association,  to  be  held  at  Ottawa.  Ont..  on 
June  19th,  20th  and  21st,  promises  to  be  a  profitable 
and  enjoyable  meeting.  The  papers  to  be  read  in- 
clude the  following:  "Transformation  from  Constant- 
potential  Alternating  to  Constant-current  Alternat- 
ing," by  Professor  Owens  of  McGill  University,  Mon- 
treal ;  "Notes  on  Construction  and  Protection  of 
Aerial  Transmission  Lines,"  by  K.  B.  Thornton. 
Montreal ;  "Dominion  Electrical  Standards,"  by  0. 
Higman,  Ottawa;  "The  Influence  of  the  Load  Fac- 
tor on  the  Design  and  Operation  of  a  Lighting  and 
Power  System,"  by  J.  R.  Robertson,  Montreal. 
Papers  will  also  be  read  by  H.  L.  Doherty  of  New 
York  city  and  L.  Denis  of  Quebec  city,  the  former 
dealing  with  rates  for  electric  lighting.  The  fol- 
lowing topical  discussions  will  be  presented :  "The 
Best  Practice  in  Cleaning,  Trimming  and  Inspection 
of  Enclosed-arc  Lamps"  and  "The  Different  Sys- 
tems of  Charging  for  and  Measuring  Power  Con- 
sumed by  Induction  Motors  with  Varying  Power 
Factors." 

The  convention  headquarters  will  be  at  the  Rus- 
sell House  and  the  sessions  of  the  meeting  will  also 
be  held  there.  Among  the  social  features  arranged 
by  the  local  committee  are  a  carriage  drive  about 
the  city,  band  concert  at  Brittania-on-the-Bay  and 
the  annual  association  banquet  at  the  Russell  House. 
On  Friday  afternoon  a  visit  will  be  made  to  power 
houses  and  other  points  of  interest  in  the  vicinity. 
The  government  electrical  standards  will  also  be 
visited. 

The  following-named  gentlemen  are  officers  of  the 
association:  President.  A.  A.  Dion  of  Ottawa;  first 
vice-president,  E.  E.  Cary  of  St.  Catharines :  second 
vice-president,  P.  G.  Gossler  of  Montreal;  secre- 
tary-treasurer, C.  H.  Mortimer  of  Toronto.  John 
Murphy  is  president  and  William  Ahearn,  Jr.,  sec- 
retary of  the  local  committee. 


Columbia  Telephone  Apparatus, 

In  the'  accompanying  illustration  is  shown  one 
of  the  new  telephone  appliances  which  are  being 
placed  on  the  market  by  the  Columbia  Telephone 
company  of  Chicago,  and  which  are  said  to  possess 
points  of  merit  far  in  advance  of  most  of  the  present 
purchasable  apparatus.  Among  the  features  claimed 
is  almost  total  absence  of  side  tone  to  the  trans- 
mitter, the  construction  of  which  is  such  that  while 
transmitting  as  clearly  as  possible,  the  disturbing 
condition  above  mentioned  has  been  entirely,  or 
nearly  so,  eliminated. 

The  receiver,  as  will  be  seen  by  the  accompanying 
cut,  possesses  a  feature  of  novelty,  in  that  the  dia- 
phragm receives  the  direct  impulse  of  both  poles 
of  the  magnet,  which  are  so  arranged  that  the  great- 
est efficiency  is  at  the  center  of  the  diaphragm,  where 
it  should  be.  Another  feature  is  the  perforated  ear- 
piece, in  place  of  the  old  style,  with  only  one  aper- 
ture in  the  center.  This  does  away  with  all  pos- 
sibility of  a  cushioning  effect,  and  makes  the  receiv- 
ing efficiency  of  this  device  more  perfect. 

In  the  matter  of  a  switchboard,  this  company  has 
produced  what  is  certainly  a  novelty,  and  one  that 
must  be  seen  or  described  in  detail  to  be  appreciated. 
Among  the  points  claimed  for  it  is  the  impossibility 
of  a  line  or  subscriber  being  hung  up  through  any 
fault  or  defect  of  spring  jacks.  Another  feature 
claimed  is  the  very  novel  circuit  changer  or  oper- 
ator's  ringing  and  listening  key. 

The  above-mentioned  apparatus  has  all  been  de- 
signed by  James  G.  Nolan,  who  is  the  company's 
engineer.  Mr.  Nolan  is  well-known  to  the  tele- 
phone field  through  his  long  connection  with  it. 
He  started  in  the  electrical  business  in  18S2.  In 
1894  he  associated  himself  with  the  Western  Tele- 
phone Construction  company  of  Chicago,  with  which 
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he  remained  for  a  number  of  years.  He  has  iii,- 
vented  many  useful  and  improved  electrical  appli- 
ances, among  which  may  be  mentioned  the  carbon 
brushes  now  so  universally  in  use  on  dynamos  and 
motors. 


Telephones     for     Railroad     Without 
Agents. 

It  is  the  intention  of  the  Missouri  Pacific  Railway 
company  to  establish  a  telephone  system  along  its 
lines  for  the  convenience  of  its  patrons  and  also 
for  the  furtherance  of  its  own  business.  The  com- 
pany proposes  to  establish  a  telephone  at  each  sta- 
tion that  does  not  justify  the  employment  of  an 
agent.  This  telephone  will  be  connected  to  the 
nearest  station  that  does  employ  an  agent.  The  key 
to  the  telephone  booth  will  be  left  with  the  nearest 
family.  Then,  if  a  farmer  wants  a  car  left  at  the 
siding,  all  that  is  necessary  is  for  him  to  go  to  the 
telephone,  call  the  agent  at  the  next  town,  and 
transact  his  business  with  him.  instead  of  being 
compelled  to  drive  to  the  town  for  that  purpose. 
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Convention  Notes. 

[^Continued  from  fage  411.'^ 

the  opening  of  the  convention.  Mr.  Sapp  was  an  able 
representative,  however,  and  distributed  a  "good- 
hick"  souvenir  in  the  way  of  a  new  penny  framed 
in  aluminum. 

That  energetic,  ubiquitous  and  always  welcome 
"Clark"  of  the  Valentine-Clark  company  arrived  at 
the  Iroquois  early  Wednesday  mornmg.  Mr.  Clark 
came,  as  he  put  it.  "on  his  own  special  train."  These 
two  voung  men,  Messrs.  Valentine  and  Clark,  have 
built  up  a  reputation  that  it  is  needless  to  say  makes 
them  always  welcome  in  the  best  telephone  circles. 

Watson  M.  Holmes  came  on  from  West  Medford. 
Mass..  to  exhibit  for  the  first  time  the  Mayberry- 
Holmcs  party-line  system.  This  device  is  for  se- 
lective signaling,  and  is  a  lock-out  system  for  party 
lines.  It  is  well  worth  an  investigation,  and  Mr. 
Holmes  met  with  every  encouragement  from  the 
exchange  manufacturers  at  this,  his  first  exhibition. 

H.  J.  Kusel,  general  superintendent  of  the  Eureka 
Electric  company  of  Chicago,  was  on  hand  and 
did  not  seem  to  be  afraid  of  meeting  the  delegates. 
The  same  could  hardly  be  said  of  Secretary  Stein 
of  the  same  company,  however,  who,  although  in 
Buffalo,  was  not  visible  at  any  of  the  convention 
proceedings.  When  the  "gang"  learned,  however, 
that  Arthur  had  just  been  married,  they  forgave 
him  his  evident  shyness. 

Of  course.  Western  Manager  E.  F.  Kirkpatrick 
of  the  McRoy  Clay  Works  put  in  an  early  appear- 
ance, and  in  his  usual  inimitable  manner,  did  him- 
self proud.  Kirkpatrick,  as  usual,  made  himself,  as 
the  Spaniard  says,  "personaga  grata,"  but  it  was 
felt  that  he  made  a  mistake  in  not  insisting  that 
Mr.  McRov  came  on  from  New  York.  Mr.  McRoy 
was  certainly  among  the  missed,  as  he  is  always  ac- 
counted  a   strictly    "good    fellow." 

Frank  B.  Cook,  H.  A.  Taylor,  and  last,  but  not 
least,  Secretarv  and  General  Manager  W.  E.  Doo- 
little,  of  the  Sterling  Electric  company,  Lafayette, 
Ind.,  came  nobly  to  the  front  early  Tuesday  morn- 
ing. Mr.  Cook  was  this  time  accompanied  by  Mrs. 
Cook,  who  seized  a  most  excellent  opportunity  to 
take  in  the  Pan-American  Exposition.  The  Sterling 
company  made  no  attempt  at  an  exhibit  beyond  the 
handsome  countenances  of  the  three  above-named 
gentlemen. 

A  specialtv  that  attracted  no  little  attention,  al- 
though not  in  the  telephone  line,  was  a  new  gasket 
that  was  shown  to  a  number  of  the  machinations 
at  the  convention.  This  new  specialty  is  manufac- 
tured by  the  Standard  Gasket  company,  256  Dela- 
ware avenue,  BufTalo,  N.  Y.  It  is  made  of  a  pe- 
culiarly hardened  copper,  formed  into  concentric  cor- 
rugations. This  gasket  is  worthy  of  the  inspection 
of  anyone  having  trouble  with  leaking  steam-pipe  or 
other  joints. 

Mr.  MacMeal  won  for  himself  the  good  will  of 
all  who  came  down  on  the  Lake  Shore  Chicago 
Special  by  his  courteous  efforts  in  looking  after  the 
comforts  of  everyone.  The  Lake  Shore  railroad,  as 
usual,  did  everything  in  its  power  to  make  good  its 
already  excellent  reputation.  The  train  consisted  of 
four  sleepers,  an  observation  car.  buffet  car  and 
diner;  the  observation  car  was  devoted  exclusively 
to  the  ladies;  in  fact,  it  was  the  "reception  room" 
of  the  train. 

Western  Manager  Hibbard,  for  the  Varlcy  Duplex 
Magnet  company,  arrived  early  Tuesday  morning. 
"Where  was  President  Varley  of  this  company?" 
w^as  asked  on  all  sides.  Mr.  Varley  made  many 
friends  at  the  last  telephone  convention,  at  Cleve- 
land, but  it  was  whispered  this  time  that  the  com- 
pany's works  at  Phillipsdale,  R.  I.,  were  running 
overtime,  and  for  that  reason  Mr.  Varley  could  not 
be  spared,  and  had  to  on  this  account  leave  the 
social  obligation  to  Mr.  Hibbard. 

As  was  the  case  at  the  last  telephone  convention 
at  Cleveland,  E.  B.  Seeley  of  the  Couch  &  Sceley 
company,  ISoston,  came  nobly  to  the  front ;  this  time, 
however,  being  accompanied  by  A.  F.  Boardman. 
The  Couch  &  Seeley  company  exhibited  a  line  of 
general  telephone  apparatus  in  its  parlor  and  made  a 
particular  point  of  a  common-battery  system,  in  which 
a  one-line  relay  controls  the  line  signal  and  cord 
stipervisories.  With  this  system,  there  is  no  repeat- 
ing or  choke  coils  in  the  cord  circuit. 

President  C.  E.  Wilson  .and  General  Agent  F.  A. 
Wonder  of  the  Keystone  State  Telephone  and  Tele- 
graph company  of  Philadelphia  accompanied  by  Dr. 
L.  Duncan,  chief  engineer  of  the  company,  appeared 
in  the  rotunda  of  the  Iroquois  Wednesday  morning. 
Electrical  people  at  large  will  recognire  in  these 
three  above-named  gentlemen  brilliant  "lights"  that 
have  shown  at  electric-light  conventions  for  years. 
This  occasion,  however,  was  their  first  appearance 
among  those   interested   strictly   in   telephony. 

The  Wabash  railroad  carried  a  number  of  the 
western  delegates,  who  left  Chicago  on  the  3:15  p.  m. 
train  on  Monday.  At  the  present  time  the  Wabash 
road  is  making  a  reputation  for  itself  through  its 
popular  "a  la  carte"  dining-car  service.  One  of  the 
pleasant  features  of  the  entire  journey  was  the  din- 
ner, delicately  served,  from  5  :30  to  8  p.  in.,  as  the 
Wabash  flyer  passed  through  the  beautiful  country 
between  Chicago  and  Detroit.  Returning  from  Buf- 
falo, passengers  by  the  Wabash  evening  train  get  a 
fine   view  of  that  superb  electrical  illumination   for 
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which    the    Pan-.'Vmerican    Exposition    is    getting    a 
world-wide  reputation. 

Among  the  prominent  manufacturers*  representa- 
tives present  were  C.  H.  North,  president,  and  G.  C. 
Steele,  secretary-treasurer,  of  the  North  Electric  com- 
pany of  Cleveland:  Burt  C.  Hubbell  of  the  Century 
Telephone  Construction  company,  Cleveland:  Wylie 
Brown  of  the  Bridgeport  Brass  company,  New  York ; 
H.  C.  Dodge,  general  manager  of  the  Williams- 
.Abbott  Electric  company;  Charles  A.  Rolfe  of  the 
Rolfe  Electric  company,  and  wife,  Chicago;  Charles 
S.   Kaufmann  of  the  American   Battery  company. 

St.  Louis  came  to  the  front  on  Wednesday  in  the 
person  of  "Cuming"  of  the  Central  Telephone  Man- 
ufacturing company.  Mr.  Cuming  made  himself  so 
agreeable  to  the  ladies  at  the  last  convention  at 
Cleveland  that  he  would  have  made  the  mistake  of 
his  life  had  he  not  turned  up  in  Buffalo.  The  Cen- 
tral company  is  doing  at  the  present  time  the  largest 
business  in  its  history,  and  the  success  of  the  insti- 
tution is  due  entirely  to  the  businesslike  methods 
employed  by  Mr.  Cuming,  who  has  managed  the 
company   from  the  start. 

The  fact  that  the  Stromberg-Carlson  Telephone 
Manufacturing  company  has  recently  made  a  $212,000 
purchase  of  one  of  the  largest  manufacturing  build- 
ings in  the  city  of  Chicago  did  not  prevent  Presi- 
dent A.  G.  Stromberg  and  General  Manager  Henry 
Shafer  from  putting  in  an  appearance  at  the  Iro- 
quois. The  Stromberg-Carlson  compan}^  during  the 
last  two  years,  has  steadily  grown  in  popularity 
among  the  Independent  telephone  people,  and  the 
company's  recent  expansion  is  merely  an  impressive 
indication  of  the  fact  that  sterling  worth  and  merit 
in  the  matter  of  manufacture  and  careful  attention 
to  scientific  details,  almost  invariably  lead  to  success. 

The  .Kellogg  Switchboard  and  Supply  company  of 
Chicago  sent  a  sturdy  company  of  representatives 
headed  by  President  Milo  G.  Kellogg  himself.  This 
time  the  company's  exhibit,  however,  was  at  the 
Pan-American  Exposition  grounds.  The  following- 
named  gentlemen  connected  with  the  companv  ac- 
companied Mr.  Kellogg :  Frank  J.  Dommerque, 
Stanley  A.  Duvall,  P.  W.  Bossart,  A.  E.  Barker, 
S.  C.  Piatt,  A.  J.  Rousseau,  George  Burlingame, 
R.  H.  Manson,  H.  J.  Webster,  C.  L.  Meyers  and 
Mr.  Wheeler.  A  number  of  these  gentlemen  were 
thoughtful  enough  to  bring  their  wives  with  them 
that  they  might  enjoy  some  of  the  pleasures  inci- 
dental to  the  convention  and  exposition  period. 

The  Swedish-American  Telephone  company  came 
lo  the  front  in  the  persons  of  A.  V.  Overshiner  and 
Secretary  and  General  Manager  C.  H.  Macklin.  It 
was  a  matter  of  regret  that  large  pressure  of  busi- 
ness at  the  company's  Chicago  factory  prevented  the 
appearance  of  President  E.  P.  Overshiner.  Mr.  E. 
P.  Overshiner  was  at  the  last  telephone  convention 
in  iCleveland,  and  made  a  host  of  friends  by  his 
hospitable  manner  of  entertaining,  and  especially 
through  his  ingenious  and  novel  menu,  which  was 
pronounced  one  of  the  cleverest  pieces  of  advertising 
that  has  ever  been  "sprung"  in  the  electrical  busi- 
ness. This  time  Messrs.  Overshiner  and  Macklin 
carried  out  the  company's  methods  of  unique  adver- 
tising by  the  distribution  of  the  "Time  Table  of  the 
Pirate's   Train." 

President  Seymour  Swartz's  face  was  all  over 
the  convention  hall,  for  by  some  mystery  his  clever 
bit  of  advertising  his  presence  at  the  telephone  con- 
vention as  the  buyer  of  scrap  copper  was  posted 
not  only  on  the  walls  of  the  convention  ball,  but 
at  several  conspictious  spots  on  the  stairway  leading 
to  the  president's  platform.  The  Swartz  Metal  and 
Refining  company  of  Chicago  has.  during  the  last 
several  years,  made  a  specialty  of  catering  to  the 
wants  of  the  Independent  telephone  exchanges  in 
the  matter  of  relieving  them  of  waste  copper  scrap. 
Its  advertisement  offering  to  pay  "the  best  market 
prices"  has  brouglit  a  business  that  has  been 
subject  to  a  steady  increase,  until  at  the  present  time 
the  company  finds  itself  the  possessor  of  an  enviable 
reputation  in  this  line. 

President  P.  C.  Burns  of  .the  American  Electric 
Telephone  company,  who,  at  the  last  convention, 
Ihrough  his  splendid  exposition  of  telephone  appa- 
ratus, earned  for  himself  the  title  of  "Napoleon 
P.  C,"  was  on  hand,  as  usual.  But,  owing  to  the 
American  company's  very  complete  exhibit  of  tele- 
phone apparatus  at  the  Pan-Americ-n  Exposition,  no 
special  effort  this  time  was  made  for  an  extra  dis- 
lilay  of  its  product.  Mr.  Burns  was  accompanied 
l)y  General  Manager  Ihmsen,  Advertising  Manager 
Carl  C.  Kammeyer  and  Representative  Speed.  Mr. 
Speed  did  not  make  any  particular  attempt  at  what 
might  be  called  a  convention  exhibit :  nevertheless, 
he  brought  with  him  an  amount  of  baggage  in  the 
way  of  more  recent  samples  of  the  company's  prod- 
uct that  did  the  American  company  a  world  of  good 
at  the   convention. 

The  Lambert  Schmidt  Telephone  Manufacturing 
company  of  New  York  made  a  big  showing  in 
parlor  80.  President  Lambert  Schmidt  was  con- 
stantly on  hand,  assisted  by  W.  W.  Bostrick  and 
Paul  Schwarz.  Through  his  careful  and  painstaking 
work,  Mr.  Schmidt  has  earned  for  his  company  a 
high  reputation  among  telephone  buyers.  He  is  now 
fulfilling  a  large  army  contract.  Mr.  Schmidt  ex- 
hibited the  United  States  Army  cordless,  portable 
switchboard  for  too  drops.  He  also  presented  a 
40-drop.  Llnited  States  Army  switchboard,  built  for 
service  in  the  Philippine  Islands.     Another  specialty 
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of  this  company  that  attracted  a  large  amount  of 
.-iltention  was  Us  full  line  of  automatic  interconnect- 
ing apparatus.  Much  amusement  was  caused  by  the 
operation  of  Mr.  Schmidt's  ingenious  subscribers' 
instrument  that  offered  a  person  a  cigar  in  a  most 
polite  manner  when  he  attempted  to  ring  up  central. 

Among  the  novel  and  attractive  souvenirs  dis- 
tributed by  some  of  the  manufacturers  and  material 
men  may  be  mentioned  the  handsome  leather  card- 
case  bearing  the  imprint  of  the  American  Electrical 
I  elephone  company ;  the  celluloid  silver-trimmed 
match  box,  presented  by  the  Western  Telephone 
Construction  company;  the  miniature  transmitter,  hy 
the  Eureka  Electric  company ;  the  practical  tele- 
phone manual,  distributed  by  Mr.  Dinsmore,  of  the 
Electric  Appliance  company;  electrical  engineer's 
button,  presented  by  President  Rolfe  of  the  Rolfe 
Electric  company;  the  convention  button  and  re- 
ceiver, presented  by  W.  J.  Murdock  &  Co.,  and 
the  many-hued  butterfly  with  real  stickers,  which 
were  persistently  and  everlastingly  distributed  by 
E.  R.  Harding  of  the  Holtzer-Cabot  company.  The 
Kellogg  Switchboard  and  Supply  company  also  dis- 
tributed a  neat  morocco  cardcase  and  memorandum 
book. 


Annual    Meeting  of   Chicago    Edison 
Company. 

The  annual  meeting  of  the  stockholders  of  the 
Chicago  Edison  company  was  held  in  Chicago  on 
June  loth.  1  he  proposition  to  increase  the  author- 
ized amount  of  capital  stock  from  $6,000,000  to  $10  - 
000,000  was  acted  upon  favorably.  The  new  stock 
IS  to  be  issued  in  the  discretion  of  the  directors 
from  time  to  time,  as  it  seems  necessary  for  ex- 
tensions and  improvements  to  the  business  It  is 
announced  that  $900,000,  or  15  per  cent  of  the 
amount  now  outstanding,  will  be  issued  August  1st 
In  his  annual  statement  to  the  stockholders  Presi- 
dent  Insull   said : 

"In  the  last  annual  report  attention  was  drawn 
to  a  proposed  installation  of  additional  capacity 
(amounting  to  5,000  horsepower  in  steam  and  elec- 
trical machinery)  in  the  principal  generating  station 
of  the  company,  located  at  Harrison  street  and  the 
river.  The  increase  in  the  company's  business  dur- 
ing the  last  fiscal  j^ear  has  rendered  it  necessary 
lor  your  board  of  directors  to  make  a  still  further 
enlargement  of  the  Harrison  street  plant,  and  an 
installation  of  5.000  horsepower  additional  to  that 
contemplated  at  the  time  of  the  last  report  is  now 
111  course  of  construction.  In  addition,  large  exten- 
sions to  the  underground  system  of  the  company 
and  the  equipment  of  four  sub-stations  have  been 
ordered  by  the  board  to  take  care  of  the  increased 
business  obtained  in  the  territory  already  covered  by 
the  company's  mains,  and  also  for  the  purpose  of 
e.xtending  the  same  into  streets  not  yet  supplied  with 
electric  light  and  power  service.  For  the  purpose 
ot  providing  the  funds  necessarv  to  cover  the  ex- 
penditures mentioned,  and  to  take  care  of  further 
capital  requirements  from  time  to  time,  the  board 
of  directors  recommends  that  an  increase  in  the  cap- 
ital stock  amounting  to  $4,000,000  be  authorized  bv 
the  stockholders,  said  additional  stock  to  be  issued 
at  such  times  and  in  such  amounts  as  the  board  may 
think  desirable.  If  the  authority  asked  for  is 
granted,  your  board  is  expecting  to  issue  $900,000  of 
stock  at  par  to  the  stockholders  on  August  1st  next." 

The  annual  report  showed  an  equivalent  of  732,235 
i6-candlepower  lamps  connected  on  March  31,  igoi, 
as  compared  with  594,202  connected  on  March  31 
1900. 

The  old  board  of  directors  was  re-elected  as  fol- 
lows:  A.  F.  Seebergcr.  Robert  T.  Lincoln,  John  j. 
Mitchell,  F.  S.  Gorton,  A.  A.  Sprague,  E.  M.  Phelps, 
Jesse  Spaulding,  Lambert  Tree,  E.  L.  Brewster,  Jo- 
seph Leiter  and  Samuel  Insull.  The  directors  met 
the  following  day  and  re-elected  the  former  officers 
as  follows:  President,  Samuel  Insull:  vice-presi- 
dent, Robert  T.  Lincoln;  secretary  and  treasurer, 
F.  S.  Gorton;  assistant  secretary,  W.  A.  Fox;  comp- 
troller, W.  M.  Anthony.  Louis  A.  Ferguson  was 
retained  as  general  superintendent   of  the  company. 


The  Machinists'  Strike. 

Kt  the  convention  ot  the  International  Associa- 
tion of  Machinists  in  Toronto,  Ont.,  on  June  8th,  a 
resolution  was  adopted,  accepting  the  challenge  of 
the  National  Metal  Trades  association  to  continue 
llie  fight  on  the  machinists'  strike.  The  association 
has  asked  for  financial  assistance  from  the  Amer- 
ican Federation  of  Labor,  with  which  to  carry  on 
the  contest.  There  are  at  present  about  50,000 
machinists  out  on  strike  throughout  the  country, 
nearly  2,000  being  in  Cliicago.  The  situation  has 
not  changed  materially  during  the  week,  and  prob- 
ably will  not  until  the  result  is  known  of  the  meet- 
ing of  the  National  Metal  Trades  association,  which 
is  being  held  in  New  York  city  this  week. 


The  French  Thomson-Houston  Electric  company 
is  about  to  become  the  controlling  force  in  a  large 
transportation  consolidation  in  Paris.  This  will  in- 
clude all  the  Paris  omnibus  lines  and  electric  railways 
and  the  Metropolitan  underground  railway.  It  is 
said  that  the  'Thomson-Houston  company  has  re- 
cently purchased  3.000  shares  of  the  General  Omni- 
bus company  and  has  also  made  a  deal  for  a  large 
interest  in  the  Metropolitan. 
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Committee  on  Street-railway  Standards. 

The  committee  on  standards  of  the  American 
Street  Railway  association  held  a  meeting  at  Ni- 
agara Falls  on  June  3d.  The  object  of  the  meeting 
was  to  map  out  the  preliminary  work  of  the  com- 
mittee. An  abundance  of  material,  which  had  been 
gathered  by  the  secretary,  was  placed  before  the 
committee  for  consideration.  It  was  apparent,  from 
the  data  in  the  hands  of  the  committee,  that  both 
street-railway  operators  and  manufacturers  of  street  ■ 
railway  appliances  are  much  interested  in  the  work 
of  standardizing  street-railway  equipment.  It  was 
decided  that  the  best  results  could  be  obtained  by 
apportioning  the  work  among  the  members  of  the 
committee,  each  member  to  act  as  a  sub-committee 
on  certain  parts  of  the  work  assigned  to  him,  with 
power  to  incur  reasonable  expense  in  the  preparation 
of  plans  and  specifications,  and  to  report  at  the  next 
meeting  of  the  committee.  The  following  assign- 
ments were  made : 

To  consider  two  forms  of  rail,  the  "T"  rail  and  a 
grooved  girder  rail,  each  with  a  modified  form  of 
head;  to  consider  two  forms  of  wheels,  one  a  cast 
chilled  wheel,  with  either  spokes  or  plate  center, 
the  other  a  steel-tired  wheel,  with  either  spokes  or 
plate  center,  tread  and  flange  of  wheel  to  conform 
10  the  rail  to  be  recommended;  to  consider  the  wear- 
ing parts  of  trucks,  the  center-bearing,  swing-bolster 
for  double  trucks  to  be  recommended ;  to  consider 
a  standard  for  axles,  journals,  journal  brasses,  oil 
boxes  and  brake-heads,  such  as  will  fit  the  trucks 
of  different  makers,  N.  H.  Heft  of  Meriden,  Conn. 

To  consider  electric  motors  w'ith  a  view  to  stand- 
ardizing all  parts  of  the  motor,  including  suspension, 
lead  wires  with  connector  boxes  and  ventilation, 
W.  J.  Hield  of  Minneapolis,  llinn. 

To  consider  single-truck  and  double-trtick  car  bod- 
ies, including  open  cars,  in  order  to  determine  where- 
in such  cars  can  be  standardized  to  meet  the  require- 
ments of  various  conditions  of  operation,  with  due 
regard  to  proper  ventilation,  John  R.  Graham  of 
Boston,   Mass. 

To  consider  the  standardizing  of  overhead  mate- 
rial as  far  as  practicable  along  the  following  lines : 
Trolley  wire,  trolley  wheels,  trolley  ears,  trolley 
hangers,  span  wires,  pull-off  wires,  section  insulators, 
cut-outs,  overhead  frogs  and  switches,  lightning  ar- 
resters and  all  parts  that  go  to  make  up  the  overhead 
system.  C.  F.  Holmes  of  Kansas  City,  Mo. 

T.  E.  Crossman,  1829  Park  Row  building.  New 
York,  is  secretary  of  the  committee,  and  he  will  be 
glad,  on  behalf  of  the  committee,  to  receive  any 
communications  bearing  on  the  above-named  subjects 
from  any  interested  persons. 


Fall  River  Automatic  Telephone  Ex- 
change. 

The  annual  meeting  of  the  Fall  River  Automatic 
Telephone  company  was  held  on  May  27th  in  the 
company's  new  exchange  building  on  Bank  street. 
Fall  River,  Mass.  The  various  reports  were  read 
and  were  approved  by  the  stockholders.  The  fol- 
lowing board  of  directors  was  then  elected :  B.  D. 
Davol,  E.  B.  Jennings,  R.  P.  Borden,  C.  S.  Greene, 
R.  J.  Thompson,  V.  A.  Sears,  R.  F.  Haffenreffer, 
J.  \V.  Coughlin  and  M.  Sweeney.  B.  D.  DavoU  was 
appointed  treasurer,  and  R.  P.  Borden,  clerk,  of  the 
board.  The  plant  which  the  company  is  erecting  is 
almost  completed.  The  underground  system  is  to 
be  used  and  the  exchange  will  have  a  capacity  of 
3.000  subscribers,  on  private  lines  exclusively.  Au- 
tomatic switchboards,  manufactured  by  the  Strowger 
telephone  exchange  of  Chicago,  are  being  con- 
nected up.  The  exchange  will  be  opened  for 
business  in  July  and  will  be,  it  is  believed,  the  largest 
automatic  telephone  exchange  at  that  date  in  the 
world.  This  same  system  has  been  in  successful  op- 
eration in  the  adjoining  city  of  New  Bedford,  Mass., 
for  six  months.  The  two  cities,  which  are  14  miles 
apart,  will  be  connected  with  toll  lines. 


COMMUNICATION. 


The  Late  J.  W.  Dickerson. 

To  the  Editor  of  the  Western  Electrician: 

Pardon  my  intrusion,  but  I  see  from  your  columns 
that  J.  W.  Dickerson  has  passed  away.  Your  last 
paragraph  does  him  justice.  He  was,  indeed,  a  lova- 
ble, noble  young  man.  He  and  I  were  schoolmates 
and  "frat"  men  at  the  old  Chicago  University.  It 
appears  that  God  did  not  give  him  the  strength  to 
do  his  life's  work  to  an  end.  May  his  soul  rest  in 
peace.  CHARLES  W.   NAYLOR. 

Chicago,  June  8,   igoi. 


CORRESPONDENCE. 


C.   T.   Yerkes    Secures    London    Metro- 
politan District  Railway. 

At  a  special  meeting  of  the  Metropolitan  District 
Underground  Railway  company  of  London,  England, 
on  June  6th,  Charles  T.  Yerkes"  plan  for  the  intro- 
duction of  electricity  as  the  motive  power  of  the 
road  was  adopted.  The  agreement  with  Mr.  Yerkes 
provides  for  the  formation  of  an  electric-traction 
corapanj"  to  electrify  the  road.  Mr,  Yerkes,  who 
represented  i6  of  the  most  influential  firms,  bankers 
and  capitalists,  was  ready  to  stake  £1,000,000  to  help 
the  road  relieve  its  position.  The  syndicate  has  al- 
ready bought  shares  to  the  value  of  £1,250,000,  and  is 
ready  to  buy  as  many  more.  It  will  have  to  con- 
struct a  generating  station  at  Chelsea,  make  the 
necessarj^  alterations  in  the  permanent  way  and 
construct  new  rolling  stock.  The  traction  company 
undertakes  to  convert  the  line  without  interfering 
with  a  single  train.  It  is  expected  that  the  work 
vvill  occupy  two  years. 

D.  H.  Louderbach,  who  recently  returned  to  Chi- 
cago from  London,  where  he  was  connected  with 
the  Yerkes  interests,  is  quoted  as  saying:  '"The 
acquisition  of  the  Metropolitan  District  Under- 
ground Railway  company,  in  my  opinion,  practically 
gives  Mr.  Yerkes  entire  control  of  the  urban  system 
in  London.  This  system  is  to  London  what  the 
L'nion  Loop  is  to  Chicago.  It  encircles  the  business 
portion  of  the  city,  and  is  the  terminus  of  nearly 
all  other  systems.  It  Is  therefore  absolutely  in- 
dispensable to  outside  companies,  and  when  Mr. 
Yerkes  has  control  of  it  he  is  practically  in  control 
of  the  street-railway  situation  there." 


National  Association  of    Manufacturers. 

The  sixth  annual  convention  of  the  National  Asso- 
ciation of  Manufacturers  of  the  United  States  was 
held  in  Detroit  on  June  4th,  5th  and  6th.  About 
250  members  and  guests  were  in  attendance.  Mayor 
William  C.  Maybury  welcomed  the  visitors  to  De- 
troit at  the  opening  session,  and  President  Theodore 
C.  Search  responded.  In  his  annual  report  the  presi- 
dent gave  a  comprehensive  view  of  the  industries, 
.  trade  and  general  economic  movement  of  the  United 
States  in  their  relations  to  the  world  at  large.  On 
Tuesday  afternoon  committee  reports  were  read  on 
patents,  international  freight  bureau,  parcels  post, 
etc.,  and  the  president's  address  was  discussed. 
Most  of  Wednesday  was  given  up  to  a  discussion 
of  commercial  reciprocity,  the  delegates  being  agreed 
that  reciprocity  is  the  only  means  by  which  the  for- 
eign trade  of  the  American  manufacturer  can  be 
safeguarded.  A  banquet  to  the  delegates  was  given 
on  Wednesday  evening  at  the  Country  Club.  The 
association  selected  Indianapolis  as  the  meeting  place 
for  next  year. 


New  York  Notes. 

New  York,  June  8. — The  annual  meeting  of  the 
New  York  Electrical  society  was  held  on  June  6tli 
and  the  following-named  officers  were  elected : 
President,  Arthur  Williams;  vice-presidents,  C.  E. 
Knox,  C.  0.  Baker,  Jr.,  S.  L.  Nicholson,  H.  A.  Lard- 
ner,  George  Herbert  Condict,  H.  V.  Parsell ;  secre- 
tary, George  H.  Guy;,  treasurer,  Henry  A.  Sin- 
clair. 

Contractor  John  B.  McDonald  planned  to  reduce 
the  cost  of  equipment  of  the  rapid-transit  railroad 
by  about  $1,000,000.  He  requested  the  Rapid  Transit 
commissioners  to  allow  him  to  build  sub-stations  un- 
derground in  City  Hall  Park,  Union  Square  and 
Long  Acre  Square.  These  stations  were  each  to  oc- 
cupy a  space  50  by  iSo  feet  and  have  a  depth  of  30 
feet  for  machinery.  After  considering  the  plan  for 
several  months,  Edward  M.  Shepard,  counsel  to  the 
commission,  and  Engineer  Parsons  reported  against 
locating  the  sub-stations  in  public  parks. 

The  Fourth  Avenue  railway  is  having  temporary 
tracks  laid  on  the  east  side  of  Fourth  avenue,  from 
Fourteenth  to  Seventeenth  streets.  This  is  being 
done  to  avoid  the  delays  that  are  sure  to  result  to 
surface  traffic,  because  of  the  difficult  nature  of  the 
.  rapid-transit  work  at  that  place.  The  street-car 
rails  rest  upon  a  strong  wooden  structure  about  three 
feet  high,  and  the  conductor  for  the  electric  current 
is  above  the  level  of  the  roadway.  It  is  expected 
that  the  temporary  tracks  will  continue  in  use  until 
the  section  of  the  subway  which  they  parallel  is 
completed. 

Arrangements  have  been  completed  by  which  the 
New  York  Electric  Vehicle  Transportation  company 
obtains  control  of  the  recently  organized  Metropolitan 
Express  company.  The  latter  company  has  a  contract 
with  the  Metropolitan  Street  Railway  company  to  op- 
erate express  cars  over  the  Metropolitan  lines  under 
conditions  which  should  not  interfere  with  the  regu- 
lar passenger  traffic  of  the  Metropolitan  company.  Ex- 
press cars  are  not  to  be  used  on  the  Broadway  line 
and  are  to  be  used  on  the  lower  avenues  only  at 
night.  The  cars  will  be  equipped  to  operate  by  the 
underground-conduit  system.  This  is  the  beginning 
of  a  scheme  for  delivering  baggage,  express  and 
parcels  in  The  Bronx  and  Westchester.  Henry  San- 
derson, president  of  the  Vehicle  company,  says  that 
it  is  the  purpose  of  the  company  to  handle  anything 
from  a  lo-cent  package  to  a  carload  of  baggage. 

The  tunnel  strike  was  thought  to  have  been  set- 
tled on  June  4th,  and  the  strikers  returned  to  work 
under  an  agreement  for  two  years.  Under  the  terms 
of  the  agreement  none  of  the  non-union  men  were 
discharged,  but  all  the  strikers  were  to  be  reinstated 
at  their  former  wages,  though  they  might  not  be 
put  to  work  at  their  old  jobs.  Wednesday  the  en- 
gineers protested  against  being  required  to  take  the 
places  of  iron  workers  in  the  tunnel,  who  are  on 
strike,  and  it  was  agreed  that  the  committees  of  the 
Central  Federated  Union  and  the  Rapid  Transit 
contractors  should  meet  again  at  the  Grand  Union 
Hotel  to  consider  the  new  trouble. 

The  Subway  Realty  company  of  New  York  city, 
which  was  incorporated  a  short  time  ago  with  a  capi- 
tal stock  of  $500,000,  has  filed  a  certificate  of  in- 
crease of  capital  to  $2,000,000.  The  certificate  is 
signed  by  August  Belmont,  chairman,  and  George 
G.    Thomson,    secretary,    of  the   meeting,    at    which 


the  increase  was  authorized.  The  Subway  Realty 
company  is  the  corporation  formed  as  an  auxiliary 
of  the  Rapid  Transit  Subway  Construction  com- 
pany, to  acquire  title  to  land  when  the  underground 
road  traverses  private  property.  It  has  already  made 
large  purchases  at  Broadway  and  Forty-third  street 
and  at  Broadway  and  One-hundred-and-fourth 
street.  M.  L.  G. 


Information  from  Indiana. 

Indianapolis,  June  10. — One  of  the  recent  moves 
of  the  representatives  of  the  various  local  interurban 
electric  lines  was  to  urge  the  Board  of  Public  Works 
to  take  action  in  the  matter  of  an  interurban  fran- 
chise. The  board  has  done  nothing  since  the  coun- 
cil refused  to  ratify  the  franchise  formerly  prepared. 
The  roads  are  now  entering  the  city  by  courtesy,  and 
without  any  payment  to  the  city.  The  board  has 
promised  to  take  immediate  action.  It  says  it  has 
simply  delayed  the  matter  until  public  sentiment 
would  crystallize  something  near  what  the  people 
want. 

Judge  Paulus  of  the  Wabash  Circuit  Court  has  held 
that  a  franchise  covers  the  right  to  lay  track  wher- 
ever wanted,  and  has  dissolved  the  restraining  order 
of  Mrs.  Eagle  and  others  who  sought  to  prevent  the 
Wabash  River  Traction  company,  which  is  building 
an  interurban  line,  from  laying  its  track  in  Wabash 
street.  The  court  holds  that  the  question  of  the 
organization  of  the  company  as  a  street  railway,  or 
under  the  general-railway  act  of  the  state,  would 
have  to  be  determined  by  a  suit  brought  by  the  at- 
torney-general. 

The  Central  Traction  company  of  Indianapolis, 
which  was  incorporated  recently  to  build  a  line 
from  this  city  to  Richmond,  has  discovered  that 
a  company  previously  organized  in  the  northern  part 
of  the  state  has  the  same  name.  Thereupon  the  com- 
pany gave  notice  to  the  secretary  of  state  that  it 
would  change  the  name  to  Indianapolis  and  Eastern 
Traction  company. 

The  ordinance  prohibiting  the  use  of  electric  arc 
lights    on    street    cars    in    Indianapolis    was    passed. 

Joseph  I.  Irwin  of  Columbus,  president  and  one  of 
the  heaviest  stockholders  of  the  Indianapolis  and 
Greenwood  electric  line,  has  announced  that  the  line 
will  be  extended  to  Shelbyville,  and  that  the  work 
is  to  commence  soon.  This  is  an  entirely  new  proj- 
ect, and  if  carried  out  may  throw  a  damper  on  the 
company  proposing  to  build  a  line  to  Shelbyville,  by 
way   of  Actnn. 

The  Philadelphia  capitalists  who  have  promised 
Lo  furnish  the  money  to  build  the  Indianapolis  and 
Logansport  line  have  had  an  expert  going  over  the 
line  for  the  last  two  weeks.  The  promoters  say  his 
report  will  be  made  soon.  If  this  report  is  favor- 
able, the  condemnation  proceedings  will  be  pushed 
all  along  the  line. 

Charles  F.  Smith  of  the  Indianapolis  and  Mar- 
tinsville Rapid  Transit  company  has  completed  the 
grading  of  his  line  as  far  as  Mooresville.  The  work 
is    being   pushed    rapidly. 

Hugh  J.  McGowan,  president  of  the  Indianapolis 
Street  Railway  company,  says  he  is  proud  of  the 
system,  and  asserts  that  there  is  none  better  any- 
where. He  says  the  street  cars  of  Indianapolis  cover 
a  mileage  of  17,000  miles  every  day.  "That  is  en- 
tirely exclusive  of  the  interurban  cars  that  are  now 
entering  the  city  on  our  tracks ;  if  you  include  these 
the  aggregate  will  be  increased  to  20,000,"  he  said. 

It  is  reported  that  the  Union  Traction  company 
will  meet  the  competition  of  the  Big  Four  interurban 
trains  by  reducing  the  fares  upon  its  lines.  The 
fight  promises  to  bring  about  exceedingly  low  rates 
between  competitive  points. 

J.  K.  Fatout  and  Q.  A.  Wright  have  secured  a 
franchise  for  an  electric-light  plant  at  Fortville. 
The  plant  is  to  be  constructed  within  the  next  90 
days.  '  F. 


From  the  Buckeye  State. 

Columbus,  Ohio,  June  8. — It  is  again  reported  that 
the  Everett-Moore  people  have  closed  a  deal 
for  the  property  of  the  Toledo  Traction  com- 
pany at  $9,000,000.  The  property  consists  of  the  65 
miles  of  road  of  the  Consolidated  street  railway,  33 
miles  of  Toledo  Traction  company  and  33  miles  To- 
ledo Electric  Street  Railway  company,  besides  hold- 
ings of  other  companies.  The  earnings  of  this  prop- 
erty show  that  it  is  very  valuable.  The  yearly  net 
earnings  for  the  last  few  years  are  thought  to  be 
something  over  half  a  million. 

The  Dayton  and  Western  Traction  company  has 
filed  a  request  for  a  franchise  along  the  pike  from 
Eaton,  Ohio,  to  the  Indiana  line  on  the  route  to 
Richmond. 

The  promoters  of  the  Findlay,  Columbus  Grove 
and  Fort  Wayne  road  have  secured  a  good  portion 
of  the  right-of-way.  There  have  been  some  slight 
changes  in  the  route.  Connection  will  be  made  with 
other  roads  for  Columbus  and  other  places. 

The  Everett-Moore  people  are  rapidly  closing  up 
the  gap  between  Oberlin  and  Norwalk.  while  the 
Pomeroy  people  are  also  building  a  line  between  the 
two  places.  This  will  give  through  connection  from 
Norwalk  to   Cleveland   over   two   Hues. 

The  Xenia  and  Wilmington  Traction  company  of 
Cleveland,  with  a  capital  stock  of  $5,000,  has  been 
incorporated,  to  build  a  line  between  the  two  towns 
indicated  in  the  name.  Charles  Orr,  Eckstein  Case. 
C.  D.  Dockstader.  H.  M.  Yost.  William  E.  Sage  and 
John    P.    Martin   are   the   incorporators. 

Contractor  W.  H.  Luchtenberg  has  begun  work 
on  the  Urbana,  Mechanicsburg  and  Columbus  Elec- 
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trie  Railway  company's  line,  and  from  now  on  it 
will  be  pushed  along  as  rapidly  as  possible.  Presi- 
dent H.  A.  Axline  estimates  that  it  will  be  completed 
by  Thanksgiving  Day. 

It  is  reported  that  an  electnc  hne  will  be  built  trom 
Oakley  to  Hvde  Park,  Cincinnati,  where  it  will  con- 
nect with  the  lines  of  the  Cincinnati  Traction  com- 
pany. The  names  o£  the  interested  parlies  have  not 
been  made  public. 

The  Canton-Akron  Electric  Railway  company  has 
been  granted  a  franchise  by  the  city  of  Canton. 

The  Columbus,  Delaware  and  Northern  Electric 
Railway  company  has  purchased  the  Stratford  paper 
mill  at  Delaware,  and  it  is  said  that  a  power  plant 
costing  $90,000  will  be  installed. 

The  Cleveland  and  Eastern  Electric  Railway  com- 
pp.ny  has  applied  for  a  50-year  franchise  through 
Trumbull   County. 

The  rights-of-way  obtained  between  Columbus  and 
Chillicothe  by  the  Columbus  and  Southern  Electric 
Railway  company  will  be  sold  at   public  auction. 

The  Cleveland^  Wadsworth  and  Southern  Electric 
Railroad  company  of  Cleveland  has  been  incorpo- 
rated,  with  a   capital    stock  of  $10,000. 

An  organization  of  the  Mansfield,  Cardington  and 
Delaware  Electric  Railway  company  has  been  effected 
as  follows:  President,  A.  A.  Whitney;  vice-presi- 
dent, R.  F.  Chase;  secretary,  C.  W.  Schaaf;  treas- 
urer, A.  W.  James. 

The  Cleveland  City  Railway  company  will  erect 
new  car  barns  on  Woodland  Hill.  The  company  has 
also  decided  to  put  a  lot  of  new  machinery  in  the 
power  plant  and  to  erect  a  large  paint  shop.  Thirty 
new  cars  have  been  ordered,  and  they  will  begin 
to  arrive  the  last  of  this  month. 

It  is  said  that  the  Ohio  Trust  company  of  Chicago 
has  agreed  to  finance  the  Chillicothe-Hillsboro  Trac- 
tion company  and  that  the  work  of  construction  will 
begin  soon.  The  company  has  secured  a  contract  to 
furnish    electric-light    service    in    Hillsboro. 

O.   M.    C. 


PERSONAL. 


W.  Worth  Bean,  president  of  the  St.  Joseph  and 
Benton  Harbor  (Mich.)  Electric  Railway  and  Light 
company,  was  in  Chicago  last  week. 

M.  L.  Evans,  an  employe  of  the  Northwestern  Tele- 
phone Exchange  company  at  Mankato,  Minn.,  for 
several  years,  will  go  to  Anaconda,  Mont.,  and  be- 
come manager  of  the  local  exchange. 

Charles  W.  Reynolds  of  Spokane,  Wash.,  has  been 
appointed  district  manager  of  the  Pacific  States  Tele- 
phone and  Telegraph  company,  succeeding  G.  B. 
Bush,  with  headquarters  at  Spokane. 

Dr.  Henry  Pritchett,  president  of  the  Massachu- 
setts School  of  Technology,  has  been  selected  by 
the  board  of  directors  of  the  Pan-American  Expo- 
sition to  serve  as  superintendent  of  awards.  A  jury 
of  awards  will  be  selected  to  act  with  Dr.  Pritchett. 

Professor  Charles  Sexton  James  died  at  Cascade, 
Mont.,  on  Saturday,  June  Sth.  From  1851  to  1877 
he  was  professor  of  mathematics  and  natural  phil- 
osophy at  Bucknell  University,  Lewisburg,  Pa., 
and  was  later  president  of  Monongahela  College, 
near  Pittsburg. 

It  is  reported  that  Judge  J.  M.  Thomas,  manager 
of  the  United  States  Telephone  company  of  Cleve- 
land, Ohio,  has  been  offered  the  presidency  of  the 
Telephone  and  Telegraph  Cable  company  of  New 
York  city.  He  is  said  to  have  made  no  decision  as 
yet  in  regard  to   what  he   will   do  in  the  matter. 

The  telephone  trade  in  general  will  be  interested 
to  know  that  Secretary  and  Treasurer  Arthur  Stein 
of  the  Eureka  Electric  company,  Chicago,  was  mar- 
ried on  June  4th  to  Miss  Freda  Florsheim.  The 
wedding  took  place  at  the  Lakeside  Club,  Forty- 
second  street  and  Grand  boulevard,  at  6 130  p.  m. 
After  the  ceremony  there  was  an  enjoyable  recep- 
tion at  the  club.  Mrs.  Stein  is  the  daughter 
of  Mrs.  Jennie  Florsheim,  her  father  before  his 
death  being  a  prominent  shoe  merchant  in  Chicago. 
After  the  reception  the  bridal  couple  departed  for 
the  East.  Mr.  and  Mrs.  Stein  will  continue  their 
honeymoon  for  about  a  month.  Their  friends  extend 
congratulations. 

Professor  Henry  S.  Carhart,  professor  of  physics 
and  electrical  engineering  of  the  University  of  Mich- 
igan, has  been  appointed  the  delegate  of  the  Ameri- 
can Institute  of  Electrical  Engineers  to  the  Inter- 
national Engineering  Congress,  which  is  to  be  held 
iti  Glasgow,  Scotland,  the  first  week  in  September. 
The  officials  of  the  congress  have  nominated  him 
to  be  an  honorary  member.  Professor  Carhart  has 
engaged  passage  on  the  new  White  Star  steamship 
Celtic,  sailing  August  13th.  While  in  England  he 
will  also  attend  the  British  Association  meeting,  be- 
ginning September  iilli.  Professor  Carhart  will  at- 
tend the  decennial  celebration  of  the  LTniversity 
of  Chicago  ne.xt  week,  as  the  delegate  from  the 
University  of  Michigan. 


ELECTRIC  LIGHTING. 

The  Union  Pacific  Railroad  company  contemplates 
installing  its  own  electric-light  plant  at  the  union 
depot    in   Omaha,    Neb. 

William  O.  Turner,  Eugene  Wolfe  and  N.  W. 
Dalton  have  incorporated  the  Upper  Hudson  Elec- 
tric company,  for  the  purpose  of  furnishing  light 
for  the  villages  and  towns  of  Green  County,  N.  Y. 


WESTERN    ELECTRIClAiV 


The    company    has    an    authorized    capital    stock    of 
$100,000. 

E.  C.  Folger,  D.  S.  Collett,  H.  Jarvis  and  others 
have  incorporated  the  Conestoga  Electric  Light  and 
Power  company  of  Carroll  County,  Md.,  with  .  a 
capital  stock  of  $100,000. 

Ewald  Rasch,  replying  in  a  German  journal  to  a 
criticism  on  his  electrolytic  arc  lamp  by  Dr.  Nernst, 
mentions  that  by  employing  a  more  refractory  ma- 
terial than  that  used  in  the  Nernst  lamp,  his  elec- 
trodes do  not  burn  away  at  a  prohibitive  rate,  and 
that  his  arc  usually  burns  15  minutes  and  sometimes 
three  or  four  times  as  long,  without  being  regu- 
lated. In  the  Nernst  lamp,  he  points  out,  the  incan- 
descent rod  has  to  be  made  of  a  material  that  be- 
comes a  conductor  at  a  comparatively  low  tempera- 
ture, and  is  therefore  unsuitable  for  an  electrolytic 
arc,  as  it  burns  away  too  quickly  at  higher  tempera- 
tures,  as  Dr.    Nernst   has   observed. 


AUTOMOBILES. 

Kenneth  A.  Skinner  has  established  an  automobile 
record  by  running  from  Boston  to  New  York  in  15 
hours  and  30  minutes.  The  distance  covered  was 
about  25s  miles.  His  vehicle  was  an  eight-horse- 
poWer  motorette  of  the  De  Dion  pattern,  containing 
seats  for  three  passengers. 


PUBLICATIONS. 


The  "Red  Book"  is  a  handsome  new  catalogue  of 
the  Peru  Electric  Manufacturing  company  of  Peru, 
Ind.,  of  which  a  new  edition  has  recently  been  or- 
dered. 

The  Electric  Appliance  company,  Chicago,  is  send- 
ing out  a  complete  catalogue  of  telephone  and  an- 
nunciator systems  for  hotels,  factories,  apartment 
buildings,   etc. 

The  Jandus  Electric  company  of  Cleveland,  Ohio, 
is  distributing  to  the  trade  attractive  booklets,  which 
treat  of  the  company's  standard  enclosed-arc  lamps 
and   its   fan   motors. 

A  recent  bulletin  of  the  Paragon  Fan  and  Motor 
company  of  New  York  is  descriptive  of  the  com- 
pany's sewing-machine  transmitter  or  motor  for 
either  direct  or  alternating  current. 

Different  styles  of  alternating-current  fan  motors 
and  an  electrically  driven  dental  and  surgical  air 
pump  are  described  in  new  bulletins  of  the  Emerson 
Electric  Manufacturing  company  of  St.  Louis,  Mo. 

The  Manhattan  Electrical  Supply  company  of  New 
Y'ork  and  Chicago  has  just  issued  a  fan-motor  cata- 
logue, illustrating  the  well-known  G.  E.  alternating 
and  direct-current  fans  and  Lundell  desk,  ceiling 
and  exhaust  fans. 

In  a  cleverly  designed  card  Stephen  L.  Coles  of 
the  Shaughnessy  agency,  5  Beekman  street.  New 
York,  assures  technical  advertisers  that  he  will  pre- 
pare and  print  their  catalogues,  circulars,  booklets 
and  other  advertising  matter  without  the  "ghost  of 
a    worry"    to    them. 

The  Monarch  Fire  Appliance  company  of  New 
York  city  has  recently  published  an  illustrated  book- 
let, which  treats  of  the  advantages  of  Kilfyre,  a 
dry-powder  fire  extinguisher,  for  fires  in  electric- 
light  stations,  telephone  exchanges,  street-railway 
power  houses,  telegraph  offices  and  subway  manholes, 
holes. 

The  proceedings  of  the  sixth  annual  convention 
of  the  Ohio  Electric  Light  association,  held  at  the 
Boody  House,  Toledo,  Ohio,  on  August  14,  15  and  16, 
1900,  have  just  been  published  by  the  association, 
The  report  is  issued  in  book  form,  with  sub- 
stantial and  attractive  cloth  covers.  It  is  a  book  of 
150  pages  and  contains  the  full  account  of  the  meet- 
ing, with  the  papers  read,  discussions,  etc. 


SOCIETIES  AND  SCHOOLS. 

Mrs.  P.  D.  Armour  has  added  $250,000  to  the 
recent  donation  of  $1,000,000  made  by  her  and  J. 
Ogden  Armour  to  the  Armour  Institute  of  Technol- 
ogy of  Chicago.  Of  this  amount  $200,000  will  be 
used  for  the  erection  of  a  memorial  hall  in  remem- 
brance of  the  late  P.  D.  Armour  and  $50,000  for  a 
new   shop  building. 

The  summer  meeting  of  the  Northwestern  Elec- 
trical association  will  be  held  at  Sheboygan,  Wis., 
on  June  26th  and  27th.  Secretary  Mercein  says  that 
reports  and  papers  on  subjects  of  special  interest  to 
central-station  men  will  be  read  and  discussed.  An 
attractive  entertainment  programme  is  being  ar- 
ranged, and  a  pleasant  and  profitable  time  is  assured 
to  all  who  attend  the  convention. 

In  addressing  the  seniors  at  commencement  on 
June  4th.  President  Prichett  of  the  Massachusetts 
Institute  of  Technology  announced  that  the  fund  for 
the  Walker  Memorial  building  was  within  $5,000 
of  the  required  $100,000.  Within  half  an  hour  the 
senior  class  had  pledged  the  $5,000,  and  three  new 
buildings  will  be  erected  immediately,  one  of  which 
will  contain  the  laboratory  of  applied  electricity. 
The  laboratory  and  its  equipment  will  cost  $275,000. 

An  international  engineering  congress  is  to  be 
held  in  Glasgow,  Scotland,  from  September  3d  to 
fjth.  Lord  Kelvin  is  the  honorary  president  of  the 
congress  and  James  Manserg,  president  of  the  Insti- 
tution of  Civil   Engineers,   is  president.     Sir  Doug- 
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las  Fox  is  chairnian  of  the  London  committee.  The 
sections  of  the  congress  will  cover  railways,  water- 
ways and  maritime  works,  mechanical  engineering, 
naval  architecture  and  marine  engineering,  iron  and 
sleel,  and  mining,  municipal,  gas  and  electrical  engi- 
neering. 

The  proposed  national  meeting  of  electrical  con- 
tractors to  be  held  in  Buffalo  on  July  17th  promises 
to  be  a  very  successful  one  and  to  be  attended  by 
many  delegates.  Any  information  in  regard  to  the 
object  of  the  association  can  be  obtained  from  the 
secretary  of  the  United  Electrical  Contractors'  as- 
sociation of  New  York  state.  W.  H.  Morton,  Utica, 
N.  Y.  Information  concerning  hotel  accommoda- 
tions in  Buffalo  during  the  meeting  can  be  obtained 
from  H.  I.  Sackett,  president  of  the  Buffalo  Con- 
tractors' association.  Builders'  Exchange,  Buffalo, 
N.   Y. 

The  thirty-Iirst  annual  commencement  exercises 
of  the  Worcester  Polytechnic  Institute,  Worcester, 
Mass.,  were  held  from  June  gth  to  13th.  The  bac- 
calaureate sermon  on  Sunday  was  delivered  by  the 
Rev.  Daniel  Merriman,  while  the  annual  commence- 
ment lecture  before  the  Washburn  Engineering  so- 
ciety was  given  on  Tuesday  evening  by  Professor 
Elihu  Thomson.  On  Thursday  at  the  graduating 
exercises  the  commencement  address  was  delivered 
by  Professor  Nathaniel  S.  Shaler,  dean  of  the  Law- 
rence Scientific  School,  Harvard  Universitv,  his  sub- 
ject being  "The  Place  of  the  Engineer." 


ELECTRICAL  SECURITIES. 

The  Financial  Times  of  London  is  recommending 
to  English  investors  the  purchase  of  shares  in  some 
of  the  prominent  electric-traction  companies  of  this 
country.  Among  the  "recommended  purchases"  are 
mortgage  bonds  of  the  Metropolitan  Street  Railway 
and  the  Third  Avenue  Railway  companies  of  New 
York  city,  Cleveland  Electric  Railway,  Milwaukee 
Electric  Railway  and  Light,  New  Orleans  City  Rail- 
road, Kansas  City  Metropolitan  Railway  and  Chi- 
cago Metropolitan  West  Side  Elevated  Railway 
companies.  C.  A.  Jamison,  an  expert  electrical  engi- 
neer, recently  visited  Cleveland  in  the  interest  of  an 
English  banking  syndicate,  which  is  looking  for 
electric-railway  securities. 


MANUFACTURERS    AND    DEALERS. 

An  attractive  souvenir,  given  out  at  the  Buffalo 
telephone  convention,  was  a  convention  button  dis- 
tributed by  William  J.  Murdoch  &  Co.  of  Chelsea, 
Mass.  Hanging  from  the  button  by  a  silk  cord 
was  a  model  of  the  Murdoch  solid  telephone  receiver, 
which  is  said  to  have  absolute  adjustment. 

The  Ericsson  Telephone  company,  296  Broad- 
way, New  York  city,  states  that  its  telephone  was 
awarded  first  prizes  at  Paris  in  1881,  Madrid  in  188.^, 
Vienna  in  1884,  Stockholm  in  1886,  Copenhagen  in 
1888  and  Chicago  in  1893.  The  Ericsson  exhibit  in 
Paris  in  1900  was  from  the  St.  Petersburg  (Russia) 
factory,  which  was  also  awarded  a  first  prize.  This 
year  the  company's  exhibit  of  a  50-subscriber  switch- 
board and  a  few  of  its  different  telephones  at  the 
Pan-American  Exposition  at  Buffalo  is  made  in  Sec- 
lion  S  of  the  Electricity  building,  and  W.  Jac  Mar- 
land  will  have  charge  of  the  exhibit.  The  company 
extends  to  all  ils  friends  and  patrons  a  cordial  invi- 
tation to  see  the  exhibit,  which  is  shown  in  connec- 
tion with  others  in  a  collective  electrical  exhibit. 

The  American  Electric  Fuse  company  of  New 
York,  Chicago  and  San  Francisco  has  just  per- 
fected a  new  telephone  fuse,  which  it  claims  to  be 
the  best  fuse  on  the  market  to-day.  The  fuse  re- 
sembles in  appearance  the  old  style  of  fuse  manu- 
factured by  the  company,  but  the  fuse  wire  is  en- 
closed between  two  pieces  of  mica,  absolutely  pre- 
venting any  possibility  of  breakage.  The  wire  is 
left  loose  in  the  middle  of  the  fuse,  so  that  it  fuses 
Ihoroughly.  The  fuse  wire,  which  is  the  only  deli- 
cate part  of  the  fuse,  is  enclosed  entirely  and  pro- 
tected against  any  possibility  of  damage.  The  fuses 
are  furnished  in  any  amperage  desired  for  telephone 
work,  either  in  Western  Union  or  Postal  'style, 
50  or  100  being  packed  in  a  box.  The  company 
has  made  a  large  number  of  tests  in  order 
to  secure  the  perfection  of  this  device,  and  an- 
nounces that  samples  of  the  fuses  are  now  ready 
for  the  market.  No  fiber  or  like  substance  is  used 
in  any  way  in  connection  with  them,  and  they  are 
said  to  be  absolutely  moisture-proof  and  inde- 
structible. 


TRADE  NEWS. 


Kilfyre,  the  dry-powder  fire-extinguishing  com- 
pound manufactured  by  the  Monarch  Fire  Appliance 
company  of  New  York  city,  has  been  adopted  by  the 
officials  of  the  Pan-American  Exposition  for  the 
protection  of  the  switchboards  and  electrical  appa- 
ratus  about  the  exposition  grounds. 

A  petition  in  bankruptcy  was  filed  in  the  United 
States  Circuit  Court  at  Chicago  on  June  5th  by  Clin- 
ton E.  Woods,  general  manager  of  the  Woods-War- 
ing company  of  Chicago.  Liabilities  amounting  to 
$31,800  are  scheduled  in  the  petition.  The  principal 
creditor  is  said  to  be  A.  V.  Woods,  for  $12,250. 

The  annual  meeting  of  the  stockholders  of  the 
Barney  &  Smith  Car  company  of  Dayton,  Ohio,  was 
held  recently,  and  all  the  reports  showed  that  the 
last    year    had    been    the   most    prosperous   one    the 
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company  has  ever  enjoyed.  There  is  a  surplus  of 
$300,000,  and  the  increase  in  net  earnings  for  the 
year  ended  March  31st  was  $375.ooo. 

After  June  loth  the  Cleveland  office  of  the  AVest- 
inghouse  Electric  and  Manufacturing  company  will 
be  located  at  No.  1007  New  England  building,  in- 
stead of  No.  1310,  as  at  present. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department, 
Washington.  D.  C,  until  June  25th,  for  the  installa- 
tion of  an  electric  elevator  in  the  United  States 
courthouse  and  postoffice  building  at  Harrisburg,  Pa. 
Copies  of  the  drawing  and  specification  may  be  ob- 
tained at  the  office  of  James  Knox  Taylor,  supervis- 
ing architect. 

The  Baric-vacuum  company,  106  East  Twenty-third 
street,  New  York  city,  is  manufacturing  a  Crookes 
tube  vacuum  regulator,  which  enables  the  operator  to 
do  his  Roentgen-ray  work-in  a  scientific  and  accurate 
manner.  The  operator  is  enabled  by  means  of  this 
adjustment  to  do  all  the  work  with  one  tube,  which 
heretofore  has  necessitated  the  use  of  a  series  of 
different  vacuum  tubes,  with  the  additional  advan- 
tage that  the  liability  to  puncture  is  practically  done 
away  with.  With  this  regulator  the  tube  can  be 
brought  to  a  proper  degree  of  vacuum  for  the  de- 
sired case  instantly.  The  operator  can  employ  the 
full  current  capacity  of  his  exciting  apparatus  to  the 
best  advantage,  thus  obtaining  the  maximum  radiance 
possible  with  the  amount  of  current.  The  use  of 
the  adjuster  also  does  away  with  the  necessity  of  ex- 
pert manipulation,  and  when  once  placed  in  opera- 


tion requires  no  further  attention  during  that  ex- 
posure. This  regulator  can  only  be  used  in  con- 
junction with  the  General  Electric  tubes  of  all  kinds, 
but  the  company  has  an  especially  designed  tube 
which  will  give  better  satisfaction  for  fluoroscopic 
work  and  is  much  stronger  and  more  easily  handled 
than  the  regular  type.  The  regulator  can  be  used 
wiih  equal  advantage  in  connection  with  any  type  of 
exciting  apparatus.  It  can  be  attached  to  any  ordi- 
nary tube  stand,  and  there  is  nothing  in  connection 
with  it  to  get  out  of  order. 


BUSINESS. 

The  Memphis  Light  and  Power  company,  Mem- 
phis. Tenn.,  has  purchased  a  125-horsepower,  com- 
pound, direct-connected  engine  from  the  Ball  Engine 
company,   Erie,   Pa. 

W.  N.  Matthews  &  Bros,  of  St.  Louis,  Mo.,  re- 
port that  the  first  week  in  June  brought  them  orders 
for  as  many  Stombaugh  guy  anchors  as  they  received 
.in  the  whole  month  of  May.  This  device  seems  to 
be  winning  friends  all  over  the  country. 

Hylo  lamps  are  carried  in  stock  by  the  Central 
Electric  company  of  Chicago,  These  are  double- 
filament  regulating  lamps,  which,  besides  being 
economical,  are  found  to  be  very  convenient  as  all- 
night  lights,  in  halls,  bath  rooms,  sick  rooms,  etc. 

The  American  Tourist  association  of  1423  Mar- 
quette building,  Chicago,  of  which  Reau  Campbell 
is  general  manager,  is  arranging  an  extended  tour 

to    Yellowstone    Park,    via   the    Chicago,   Milwaukee 


and  St.  Paul  railway,  the  train  leaving  Chicago 
(Union  station)  at  10  p.  m.  on  Tuesday,  July  gtn. 
A  leisurely  itinerary,  with  private  coaches  for  the 
exclusive  use  of  the  party  during  the  drive  in  the 
park,  is  planned. 

Charles  H.  Besly  &  Co.  of  Chicago  report  that  they 
have  recently  made  shipments  of  complete  shop 
equipments  to  points  in  Illinois,  Indiana,  Ohio,  Wis- 
consin and  Minnesota.  They  have  just  received  an 
order  from  the  Rock  Island  arsenal  for  several 
hundred  vises,  cutters,  reamers  and  other  small  tools. 
The  firm  says  it  has  never  sold  as  many  Gardner 
grinders  as  at  the  present  time,  and  shipments  are 
being  made  almost  daily  to  all  parts  of  the  world. 
Its  new  300-page  illustrated  catalogue  is  now  ready 
for  distribution. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia, Pa.,  has  recently  closed  contracts  for  five 
Chloride  accumulator  plants  to  be  installed  at  rotary 
sub-stations  on  suburban  electric  roads  about  to  be 
built  in  the  vicinity  of  Pittsburg,  Pa.,  by  the  same 
interests  which  now  control  the  Monongahela  Light 
and  Power  company,  the  Monongahela  Street  Rail- 
way company  and  the  Pittsburg  and  Birmingham 
Traction  company.  Three  of  these  plants  will  be 
installed  on  the  Pittsburg  and  Charleroi  road,  now 
under  construction,  one  will  be  located  in  McKees- 
port,  and  the  fifth  at  Springdale,  Pa.,  on  the  pro- 
jected Allegheny  Valley  street  railway.  One  of  ihe 
important  objects  obtained  by  these  battery  installa- 
tions is  to  permit  current  for  both  railway  and  light- 
ing work  to  be  taken  from  the  same  (:o-cycle  alu-r- 
nators. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


675.373-     Graduated    Resistance    Coil.     Frank    Com- 
'  "minge,    Pittsburg,   Pa.     Apphcation  filed   March 
29,   1901. 

This  device  consists  of  one  or  more  cylindrical  layers 
of  insulating  material  wound  around  with  conductiuE; 
wire  terminating  in  one  attaching  terminal.  The 
other  end  of  the  wire  is  connected  with  a  contact  termi- 
nal, and  a  switch  device  is  adapted  to  connect  such  con- 
tact device  with  the  other  attaching  terminal.  The 
contact  device  and  switch  mechanism  are  mounted  in  an 
insulating  base  incorporated  with  the  coil.  There  is  a 
surrounding  covering  of  impervious  substance.    (See  cut.) 

C75.377.  Signaling  Device  for  Telephone  Switch- 
boards. Harry  C.  Dodge,  Cleveland,  Ohio. 
Application  filed  December  21,    igoo. 

A  drop,  a  spring-Jack,  a  switchboard  plug  to  enter  the 
spring-jack  and  a  toggle  system  of  levers  are  combined  in 
this  device.  The  levers  are  adapted  to  engage  with  the  drop 
and  to  co-operate  with  the  switchboard  plug  to  restore  the 
drop  to  its  normal  position.  The  switchboard  plug  has  a 
recess  in  the  body  thereof  to  permit  the  toggle  system  of 
levers  to  recover  their  normal  position  whereby  the  drop 
may  display  a  signal  when  suitably  energized  while  the 
plug  is  in  the  spring-jack.  The  switchboard  plug  is  adapted 
to  co-operate  with  the  levers  to  restore  the  drop  upon 
the  withdrawal  of  the  plug. 

^75-378.  Pay  Telephone.  Charles  E.  Egan,  Durham, 
'N.    C.     Application    filed    March    15,    iQOi. 

A  coinway  or  channel  is  formed  adjacent  to  a  telephone 
casing.  Circuit  terminals  are  arranged  to  be  bridged  by  a 
coin  deposited  in  the  coinway  or  channel.  An  ejector  or 
plunger  normally  projects  into  the  coinway  or  channel 
and  forms  a  temporary  support  fcr  the  deposited  coin 
and  holds  the  same  between  the  circuit  terminals.  A 
finger  extends  into  the  coinway  or  channel.  Means  are 
provided  for  retracting  the  ejector  or  plunger  from  the 
coinway.  and  there  are  also  means  for  securing  a  return 
movement  thereof  and  forcing  the  coin  into  the  interior 
of  the  casing. 
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NO.    675,373. 

<j75.3So.  Printing  Telegraph.  Robert  A,  Fowden, 
Philadelphia,  Pa.,  assignor  to  the  Overland 
Telegraph  company,  Philadelphia,  Pa.,  and 
Charleston,  W.  Va.  Application  filed  November 
2,  1S99. 

An  atteroating  current  traverses  a  single  line  in  which 
the  printing  instruments  are  included.  A  single  source  of 
electric  energy  controls  both  the  printing  and  driving 
mechanisms  of  each  printing  instrument.  Polarized  re- 
lays are  included  in  the  line  and  are  actoated  by  the  alter- 
nating current.  A  type-wheel  shaft  forms  part  of  the 
driving  mechanism  of  each  instrument  and  an  electric 
motor  is  iocladed  in  a  local  circuit  controlled  by  the 
polarized  relays  and  positively  drives  and  controls. the 
type-wheel  shaft. 

675.383.  Automatic  Electric  Cut-out.  Frank  E. 
Greenstreet,  Holborn,  and  Edwin  J,  Selby,  Bir- 
mingham, England.  Application  filed  June  12, 
1900. 

A  bos  having  a  central  partition  has  an  insulating  slab 
fixed  on  each  side  of  the  partition  and  a  pair  of  hollow 
carbon  arms  pivotally  mounted  upon  each  slab  in  suitable 
positions.  A  length  of  fusible  wire  forms  a  continuation 
of  the  —  lead  or  conductor  and  passes  through  one  pair  of 
the  arms  and  holds  them  with  their  ends  in  close  Juxta- 
position. A  similar  length  of  fusible  wire  passes  through 
the  other  pair  of  arms  on  the  other  slab  in  continuation  of 
the  —  lead  or  conductor.  Means  are  provided  for  turn- 
ing the  arms  on  the  axes  of  their  pivots  upon  the  breaking 
of  the  fusible  wire,  thereby  breaking  the  arc. 

^75-390-  Battery  Casing  for  Motor  Bicycles.  Robert 
M.  Keating,  Middletown,  Conn.,  assignor  to  the 


Issued  June  4,   igoi. 

R.   M.  Keating  Motor  company,    Portland,  Me. 
Application  filed  December  8,  1900. 

A  generally  cylindrical  casing  lies  alongside  the  frame- 
bar  of  a  bicycle  and  is  secured  thereto.  The  casing  is 
secured  to  the  bar  by  suitable  clamps,  and  has  a  remova- 
ble cover,  whereby  battery  cells  may  be  introduced.  A 
rib  projects  from  the  generally  cylindrical  surface  of  the 
casing.     The  battery  wires  may  be  enclosed  within  the  rib. 

'^75,398.  Adjustable  Protecting  Device  for  Electric 
Lamps.  Edwin  J.  McAUister,  Almon  D.  Page 
and  Louis  C.  Werner,  Newark,  N.  J.,  assignors 
to  William  Farley  Brewster,  New  York,  N.  Y. 
Application  filed  February  28,  1901. 

This  device  is  a  socket  or  receptacle  for  an  electric 
lamp  which  is  combined  with  a  cylindrical  section  of 
sheet  metal  having  its  upper  edge  bent  inward  to  engage 
the  surface  of  the  lamp  globe.  Means  are  provided  for 
clamping  the  cylinder  in  position. 

675,419.  Galvanic-battery  Cell.  Carl  T.  Sittig, 
Gross-Lichterfelde,  Germany,  assignor  to  the 
Siemens  &  Halske  Electric  Company  of  America, 
Chicago,  111.    , Application  filed  May   11,  1S99. 

A  casing  providing  a  fluid  chamber  is  combined  with  a 
chamber  containing  cellular  material  sepaiaied  from  the 
fluid  chamber,  a  cell  or  sack  containing  deoxidizing  ma- 
terial and  also  containing  one  ot  the  electrodes.  The  cell 
or  sack  is  arranged  within  the  fluid  chamber  and  is  in 
communication  with  the  cellular  material,  and  vents  are 
provided  which  afford  outlets  for  gas  from  the  chamber 
containing  the  cellular  material.     (See  cut.) 

675,427.  Electric  Heater  for  Electric  Glower  Lamps. 
John  Van  Vleck  and  William  N.  Stevens,  New 
York,  N.  Y.    Application  filed  April  27,  1900. 

A  glower  is  provided  with  an  electric  heater.  There  is  a 
holder  for  the  heater  and  a  support  for  the  heater  holder, 
and  also  contact  terminals  respectively  on  the  holder  and 
the  support.  The  holder  and  the  support  are  con- 
structed and  arranged  so  that  circuit  shall  be  established 
by  contact  of  the  terminals  when  the  holder  is  applied  to 
the  support  and  broken  when  the  holder  is  removed  from 
the  support.  The  heater  may  also  be  placed  in  operative 
position  with  respect  to  the  glower  or  removed  from  the 
position  without  interference  with  the  glower. 

675,455.  Process  of  Manufacturing  Lead  Salts  by 
Electrolysis.  John  B.  Tibbits,  Hoosick,  N.  Y. ; 
Le  Grand  C.  Tibbits,  administrator  of  John 
B.  Tibbits,  deceased.  Application  filed  March 
6,    1894. 

A  process  of  manufacturing  colored  pigments  is  de- 
scribed which  consists  in  electrolytically  dissolving  in  an 
alkaline  solution  an  electrode  consisting  of  lead  and  an- 
other substance  capable  of  imparting  a  color  to  lead 
salts  and  supplying  carbon  dioxide  to  the  bath. 

675.459.  Apparatus  for  the  Electrolytic  Production 
of  Pigments.  John  A.  Yunck,  Hoosick,  N.  Y., 
assignor  to  Le  Grand  C.  Tibbits,  Hoosick,  N.  Y. 
Application  filed  December  16,  1898. 

A  tank  is  adapted  to  hold  the  elecirolyte.  and  has  a  de- 
tachable cover  adapted  to  be  fitted  thereto  airtight.  Pro- 
visions are  provided  within  the  tank  for  indepKndently 
suspending  electrodes  therein  which  are  adapted  to  be 
connected  with  the  opposite  poles  of  an  electric  genera- 
tor or  a  battery.  A  conduit  leading  from  the  exterior  into 
the  tank  has  a  terminal  at  or  near  the  bottom  of  the  tank 
and  an  opening  thereinto.  A  diffusing  agitator  within 
the  tank  is  provided  with  arms,  each  of  which  is  equipped 
with  a  number  of  vanes  between  the  agitator  shaft  and 
the  walls  of  the  tank.  All  of  the  vanes,  however,  which 
rotate  in  the  same  vertical  orbital  field,  are  inclined  in 
the  same  direction.  All  those  occupying  an  adj  acent  ver- 
tical orbital  field  are  inclined  in  an  opposite  direction, 
and  the  whole  is  adapted  by  its  action  to  induce  opp  osing 
vertical  currents  in  the  electrolyte. 

675.460.  Process  of  Manufacturing  White  Lead  by 
Electrolysis.  John  A.  Yunck,  Hoosick,  N.  Y.. 
assignor  to  Le  Grand  C.  Tibbits,  Hoosick,  N.  Y. 
Application    filed   February   25,    1899. 

This  process  consists  of  passing  an  electric  current 
through  an  anode  of  lead  combined  with  a  supplemental 
anode  of  a  non-soluble  conducting  material,  an  alkaline 
electrolyte  containing  in  solution  a  substance  capable  of 
yielding  carbon  dioxide  and  a  non-soluble  cathode. 

675,495.  Writing  Telegraph.  Anton  Pollak  and  Jo- 
sef Virag.  Budapest,  Austria-Hungary,  assignors 


of  one-half  to  Vereinlgte  Electrlcitats  Actien- 
Gesellschaft,  Budapest,  Austria-Hungary,  and 
Friedrich  Silberstein,  Vienna,  Austria-Hungary. 
Application  filed  June  28,  1900. 

675,496.  Writing  Telegraph.  Anton  Pollak  and  Jo- 
sef Virag,  Budapest,  Austria-Hungary,  assignors 
of  one-half  to  Vereinigte  Electrlcitats  Actien- 
Gesellschaft,  Budapest,  Austria-Hungary,  and 
Friedrich  Silberstein,  Vienna,  Austria-Hungary. 
Original  application  filed  June  28,  1900,  Di- 
vided and  this  application  filed  December  7,  1900. 

Methods  are  described  of  telegraphically  controlling  a 
writing  receiver,  which  is  adapted  to  trace  a  continuous 
line.  For  each  character  of  the  message  to  be  trans- 
mitted, a  definite  and  predetermined  number  of  current 
impulses  are  imposed  on  the  circuit  and  tnese  are 
adapted  to  actuate  the  receiver  to  trace  the  message  in 
script.  This  is  accomplished  by  perforating  a  transmit- 
ting strip  or  body  with  a  predetermined  number  of  per- 
forations in  groups  which  correspond  to  the  characters  to 
he  transmitted.  This  strip  is  moved  past  a  series  of  con- 
tacts electrically  connected  with  sources  of  current  of 
different  strengths,  thereby  imposing  upon  the  circuit  for 
the  characters  of  the  message  to  be  transmitted  groups  of 
current  impulses  of  different  durations  and  strengths. 
These  are  adapted  to  actuate  the  receiver.  In  the  re- 
ceiver vibrating  parts  are  adapted  to  respond  to  these 
impulses  and  to  cast  a  ray  of  light  from  one  reflecting 
means  upon  another  reflecting  means,  and  members  are 
adapted  to  move  the  reflecting  means  in  such  manner  as 
to  move  the  ray  of  light  in  transverse  directions,  thus  fol- 
lowing the  current  impulses  and  tracing  the  message  in 
script  characters  on  a  photosensitive  surface.  This  sur- 
face is  continuously  moved  past  the  point  of  impingement 
of  the  ray  of  light.     {See  cut  on  next  page.) 


NO.    675,419. 

675.517.  Controller  for  Electric  Motors.  Frank  A. 
Merrick  and  Emmett  W.  Stull,  Johnstown,  Pa., 
assignors  to  the  Lorain  Steel  company  of  Penn- 
sylvania.   Application  filed  August  28,    1900. 

A  regulator  switch  with  a  joioied  handle  has  means  for 
permitting  vertical  movement  of  the  handle  on  its  Joint 
when  the  switch  is  at  its  off  position.  A  reversing  switch 
has  a  plate  or  disk  on  the  shaft  of  the  switch.  This  plate 
has  an  aperture  therein  for  each  position  of  the  switch, 
A  locking  lever  has  a  pin  arranged  to  engage  any  one  of 
the  apertures.  Means  are  provided  whereby  vertical 
movement  of  the  handle  actuates  the  lever  to  release 
such  engagement. 

675.518.  Armature  Ventilation,  Frank  A.  Merrick, 
Johnstown,  Pa.,  assignor  to  the  Lorain  Steel 
company  of  Pennsylvania.  Application  filed  Oc- 
tober 25,  1900. 

The  device  described  is  a  spacer  for  armature  cores 
which  consists  of  a  short  piece  of  non-magnetic  metal 
which  has  reduced  and  shouldered  ends.  These  are 
adapted  to  engage  adjacent  plates  or  laminss  of  the  cores 
and  form  abutments  therefor. 

675,522.  Tcolley  Pole.  Charles  Nicholson,  Spring- 
field, Mass.     Application  filed  September  5,  1900. 

A  lower  section  comprising  compartments  has  guide 
rollers  in  one  of  the  compartments.  An  upper  section  is 
disposed  in  the  compartment  and  is  in  engagement  with 
the  rollers.  A  block  is  attached  to  the  upper  section  and 
is  fitted   in    the  compartment,  and    the    block    has  facial 
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grooves  provided  with  balls  in  contact  with  the  walls  of 

the  compartment,  pulleys  aod  counterbatanciog  weights. 
Flexible  conneciions  are  attached  to  the  upper  section 
and  to  the  counierbalaocioe  weights  and  are  passed  over 
the  pulleys  10  hold  the  upper  section  normally  projected. 

675,523.  Street-car  Fender.  George  A.  Parmenter, 
Cambridgeport,  Mass.  Application  filed  August 
22,  1900. 

Hanger  irons  are  pivoted  to  brackets  carried  by  a  car. 
Ad  independent  fender  or  scoop  is  removably  carried  by 
the  haORer  iron'.  A  rock  shaft  in  the  rear  of  the  hanger 
irons  has  arms  adapted  to  engage  the  rear  portions  of  the 
lianger  irons,  and  means  are  provided  for  operating  the 
rock  shaft. 

675,532.  System  of  Electrical  Distribution.  Lewis 
B.  Stilhvell,  New  York,  N.  Y.  Application  filed 
February  14,   1901. 

A  main  switchboard  having  circuit-controUine  devices 
has  means  provided  for  operating  the  devices.  A  pilot 
switchboard  has  devices  which  represent  the  main 
switchboard  devices,  and  there  are  controlling  connec- 
tions between  the  pilot-switchboard  devices  and  the  main 
operating  means  whereby  the  pilot  devices  control  the 
operation  of  the  main  devices  and  also  indicate  the  move- 
ments and  positions  thereof. 
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675.555-  Electrolytic  Production  of  White  Lead. 
Edwin  D.  Chaplin,  Winchester,  and  Henry  G. 
Halloran,  Boston,  Mass.  Application  filed  July 
5,  1 900. 

,  This  process  consists   in  electrolytically  forming   from 

metallic  lead  as  an  anode  a  solution  of  a  soluble  salt 
thereof  in  the  presence  of  a  soluble  chloride  salt,  to 
transform  the  lead  salt  into  chloride  of  lead,  oxidizing  the 
latter  to  form  oxychloride,  and  carbonating  the  latter  to 
produce  a  hydrated  carbonate  of  lead. 

675.557.  Electric  Igniter  for  Explosive  Engines. 
Walter  H.  Cotton,  Chicago,  III,  assignor  of  one- 
half  to  Albert  Kunze,  Chicago,  111.  Application 
filed  May  21,  1900. 

A  circuit  leading  from  a  generator  has  an  electromagnet 
■„_  incorporated  into  it.  There  is  a  branch  or  shunt  circuit 
leading  from  the  first-named  circuit  and  an  induction  coil 
is  incorporated  into  this  branch  or  shunt  circuit.  There 
is  also  a  pair  of  spring-separated  electrodes  in  the  branch 
or  shunt  circuit.  Means  actuated  by  the  electromagnet 
for  closing  the  electrodes  against  the  resistance  of  the 
spring  are   provided.     A  circuit-breaker  is   also    included. 

675.586.  Electrical  Storage  Battery.  William  J.  Buck- 
ley, Chicago.  111.     Application  filed  July  5,   1900. 

Ibis  device  comprises  a  receptacle  and  a  positive  and 
a  negative  active  plate.  A  metallic  partition  divides  the 
receptacle  into  cells.  Projections  from  the  partitions  re- 
tain the  plates.  There  are  spaces  between  tDe  partitions 
and  the  inside  surfaces  of  the  plates,  and  separators  with- 
in the  spaces  are  adapted  to  exert  an  outward  pressure 
upon  the  plates  for  maintaining  the  plates  in  electric  con- 
tact with  the  partitions. 

675.587.  Secondary  Battery.  William  J.  Buckley, 
Chicago,  111.  Application  filed  February  2,  1900. 
Renewed   April   29,    1901. 

This  battery  is  provided  with  a  series  of  cells.  Each 
cell  has  two  electrodes  or  plates  with  a  liquid-tight  frame 
around  the  edges  of  the  plates.  A  liquid  reservoir  is  pro- 
vided for  each  cell  above  Us  respective  frame.  There  is 
a  filling  of  loose  granular  carbon  between  the  plates. 

675.588.  Storage  Battery.  William  J.  Buckley, 
Chicago,  111.  Application  filed  October  9,  1899. 
Renewed   April  29,   190T. 

A  separator  extends  between  two  plates.  There  are 
comparlmenls  in  the  separator,  and  also  passageways  in 
the  walls  of  the  separator.  A  tube  communicates  with 
the  compartments  and  extends  above  the  cell. 

675.599.  Electric  -  Arc  Lamp.  Daniel  Higham, 
Winthrop  Highlands,  Mass.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Applica- 
liun  filed  November  21,  1900. 

A  magnet  winding  includes  two  coils,  both  of  which  are 
traversed  by  current  flowing  through  the  arc.  Means  are 
provided  for  causing  a  variation  of  current  in  the  arc  to 
produce  momentarily  a  greater  proportional  change  of 
current  in  one  of  the  coils  than  in  the  other. 

675.600.  Storage  Battery.  George  W.  Hough,  Ev- 
anston,  111.     Application  filed  December  20,  1900. 

This  battery  comprises  a  positive  and  a  negative  ele- 
ment, independent  of  each  other.  Each  element  consists 
of  a  pile  of  non-perforated  cup  plates  composed  of  lead 
alloy  for  containing  the  active  material.  The  plates  of 
each  pile  are  of  the  same  shape  and  dimensions  and  are 
arranged  one  above  the  other,  and  each  is  provided  with  a 
projection  on  one  side.  A  bar  is  cast  upon  and  connects 
all  of  the  projections  and  terminates  in  a  binding  post.  One 
or  more  bars  are  cast  upon  and  connect  the  plates  at  other 
points.  Blocks  or  strips  of  insulating  material  are  secured 
to  one  of  the  piles  or  elements  and  bear  against  the  others 
so  as  to  maintain  the  piles  in  electric  separation. 

675,614.  Electric  Switch.  Johan  M.  Andersen,  Bos- 
ton, Mass.,  assignor  of  one-half  to  Albert  An- 
derson, Boston,  Mass.  Application  filed  Janu- 
ary 17,   1900. 

A  rack  bar  has  teeth  on  oppoiite  sides.  Pivoted  levers 
or  arms  are  provided  with  gear  teeth  in  engagement  with 
the  teeth  on  the  rack  bar.  A  spring  connects  the  levers 
or  arms.  Means  are  provided  to  effect  a  loose  yet  posi- 
tive connection  between  the  rack  bar  and  switch. 

675,640.  Apparatus  for  Removing  Electric-light 
Bulbs.  Frederick  H.  Renard.  Wilkesbarrc,  Pa. 
Application   filed  January  2,    igor. 

IntermeshiDg  gears  are  mounted  on  a  handle.  Bulb- 
engaging  means  are  carried  by  one  of  the  gears,  and  a 
drum  or  pulley  is  carried  by  the  other  gear.  Means  are 
provided  lor  rotating  the  drum  for  communicating  motion 
to  the  bulb-engaging  means. 

675,643.  Electric  Time  Switch.  Oscar  Springer, 
Springfield,  Mass.  Application  filed  October  16. 
I  goo. 

A  bace  is  adapted  to  be  secured  to  a  vertical  wall. 
Duplicate    circuit    controllers    are    arranged    parallel   to 


each  other  and  at  an  interval  apart,  and  comprise  each  an 
insulating  base.  Conducting  blocks  are  mounted  at  an 
interval  apart  on  the  bases  and  are  provided  with  binding 
screws  and  sockets  adapting  them  to  secure  the  ends  of 
conducting  wires.  Conducting  posts  are  seated  on  the 
blocks,  a  pair  to  each  block,  and  removed  from  each  other. 
Contact  bars  are  supported  and  guided  to  reciprocate 
between  the  posts  and  are  removed  from  contact  there- 
with. Two  sets  of  flat  springs  are  secured  opposite  each 
other  to  the  contact  bars  to  extend  upward  at  an  acute 
angle  and  with  free  ends,  and  are  adapted  to  be  com- 
pressed between  the  two  sets  of  posts  upon  the  downward 
movement  of  the  contact  bars— and  an  insulated  cross- 
head  uniting  the  lops  of  the  contact  bars,  which  are  all 
arranged  to  open  or  close  the  circuit  from  the  conducting 
wires. 

f'7S'^^3-  Eiectric-bell  Mechanism.  Walter  E.  Fos- 
ter. Carnegie,  Pa.,  assignor  to  the  Sargent  Auto- 
matic Railway  Signal  company,  Rochester,  N.  Y. 
.application  filed  December  8,  1899. 

A  gong  has  a  solenoid  adjacent  to  the  gong,  and  a  ham- 
mer is  adapted  to  be  moved  away  from  the  gong  by  the 
solenoid  and  to  fall,  by  gravity,  against  the  gong.  Means 
supplemental  to  the  solenoid  for  moving  the  hammer  out 
of  contact  with  the  gong  after  each  stroke  are  provided. 
An  electric  circuit  includes  the  solenoid,  and  a  switch  in 
the  circuit  is  operated  by  the  hammer. 

675,667.  Electric  Brake  for  Railway  Cars.  Frank 
C.  Newell,  Wilkinsburg,  Pa.,  assignor  to  the 
Weslinghouse  Air  Brake  company,  Pittsburg, 
Pa.     Application  filed  March  28,   1900. 

The  essential  features  of  this  device,  on  an  electrically 
operated  car,  are  a  motor,  a  controller,  a  reversing  switch, 
a  brake  device  and  a  braking  switch,  which  is  adapted  to 
disconnect  the  controller  from  the  main  supply  or  trolley 
line  and  to  connect  the  field  lead  of  the  motor  with  the 
supply  lead  to  the  controller,  and  by  the  same  movement 
to  connect  the  brake  device  with  the  field  lead  from  the 
reversing  switch.  The  motor,  the  controller  and  the 
brake  device  are  thereby  connected  in  a  local  brake  cir- 
cuit to  which  current  regulable  by  the  controller  may  be 
supplied  by  the  motor  acting  as  a  generator. 
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675,668.  Electric  Brake.  Frank  C.  Newell,  Wilkins- 
burg, Pa.,  assignor  to  the  Westinghouse  Air 
Brake  company,  Pittsburg,  Pa.  Application 
filed  April   28,    1900. 

An  electric  circuit  for  braking  purposes  is  combined 
with  a  running  controller,  a  braking  switch  and  means 
whereby  the  braking  switch  may  be  operated  from  either 
end  of  the  car  to  cut  ofl:  the  supply  of  current  from  the 
main  line  to  the  controller  and  apply  the  brakes  when  the 
running  controller  is  in  any  position. 

675.675.  Armature  and  Magnet-adjusting  Device  for 
Relays  or  Other  Electric  Instruments.  Ulysses 
G.  Rogers,  New  York,  N.  Y.  Application  filed 
March    5,    1901. 

The  reach  rod  and  its  adjusting-pin-holding  head  are 
formed  in  integral  construction  and  bored  for  reception 
of  an  adjusting  pin  slightly  smaller  than  the  pin,  and  are 
radially  split  for  expanding  to  receive  the  pin  and  to  grip 
and  hold  the  pin  by  the  natural  contracting  effect  of  the 
expansion  produced  by  the  pin. 

^75.685.  Extension  Bell  for  Telephones.  Vandiver 
J.  Van  Horn,  Keokuk,  Iowa.  Application  filed 
April   12.   1900. 

A  circuit-closing  device  is  associated  with  amoving  part 
of  an  electric  bell  included  in  an  electric  circuit  and  is 
adapted  to  close  a  supplemental  signaling  circuit  auto- 
matically when  the  bell  is  actuated  and  to  open  the  sup- 
plemental circuit  automatically  when  the  bell  ceases  to 
opeiate.  The  supplemental  signaling  circuit  is  both  auto- 
matically closed  and  automatically  opened  by  the  bell. 

675,690.  Contact  Plug.  Charles  Wagner,  New  York, 
N.  Y.,  assignor  to  Edward  F.  Caldwell  &  Co., 
New  York,  N.  Y.  Application  filed  February 
28,  1 901. 

This  device  comprises  a  socket  of  non-conducting  ma- 
terial  which  has  a  recess.  Binding  posts  are  secured  Id 
the  socket  in  the  back  thereof  and  have  spring  arms  ex- 
tending into  the  recess.  A  plug  of  non-conducting  ma- 
terial has  a  shank  for  insertion  in  the  socket.  The  plug  is 
provided  with  a  central  opening  in  its  head,  from  the  inner 
end  of  which  opening  lead  angular  openings.  Contact 
plates  are  secured  to  the  shank  at  opposite  sides,  tor  en- 
gaging the  spring  arms  in  the  socket.  The  outer  ends  of 
tbe'contact  plates  extend  into  the  angular  openings. 

675.708.  Battery  Tray.  James  R.  Blackwell,  New 
York.  N.  Y.     Application  filed  February  15,  1901. 

The  device  described  is  a  tray  for  holding  a  series  of 
battery  cells  which  comprises  a  frame  wtth  a  zinc  bottom. 
A  number  of  carbons  are  supported  in  the  frame  and  are 
out  of  contact  with  the  zinc.  An  alarm  device  in  electric 
circuit  with  the  zinc  and  carbons  is  provided. 


675.749-  Electrolytic  Cell.  Alfred  Merry,  Liscard, 
and  John  H.  Noble.  Liverpool,  England.  Ap- 
plication filed  November  19,  1900. 

A  porous  tube  or  cell  surrounds  but  does  not  touch  the 
anode.  This  cell  is  practically  impervious  to  ascending 
globules  of  chlorine  or  other  gaseous  anion,  while  pervious 
to  the  electrolyte.  An  exit  is  provided  for  exhausted  elec- 
trolyte from  the  top  of  the  space  immediately  surrounding 
the  anode  and  an  entrance  is  provided  for  fresh  electrolyte 
in  the  space  outside  the  porous  tube  or  sleeve  A  porous 
diaphragm  separates  the  cathode  from  the  anode  and  the 
electrolyte  surrounding  it.     A  cell  contains  the  whole. 

675.755-  Apparatus  for  Indicating  the  Presence  of 
Dangerous  Gases.  Henry  G.  Prested.  London, 
England.     Application   filed   October   15,    1900. 

A  porous  vessel  has  a  plug  at  its  lower  end.  A  tube  ex- 
lends  through  the  plug  and  there  is  a  flexible  diaphragm 
at  the  outer  end  of  the  tube,  and  this  has  a  piece  of  plati- 
num on  its  outer  face.  A  chamber  surrounds  the  dia- 
phragm and  has  a  plug  of  insulating  material  in  one  end  of 
the  same.  A  nut  is  fitted  in  the  last-mentioned  plug.  A 
screw  passes  through  the  nut,  having  a  platinum  point,  and 
a  battery  is  electrically  connected  respectively  with  the 
diaphragm  and  screw.     The  connections  Include  a  signal. 

675,802.  Electric  Water  Filter.  William  L.  Teter 
and  John  A.  Heany,  Philadelphia,  Pa.,  assignors 
to  the  Teter-Heany  Developing  company.  Phila- 
delphia, Pa.,  and  Charleston,  W.  Va.  Applica- 
tion filed  September  i,  1900. 

A  disk  of  non-conducting  material  in  a  casing  contain- 
ing filtering  media  separates  the  inlet  from  the  outlet  and 
has  an  opening.  Two  perforated  metal  plates  are  situated 
in  the  opening,  and  a  positive  and  a  negative  conductor 
connect  the  respective  poles  of  a  source  of  electric 
energy  with  the  plates. 

675,811.  Equipment  of  Electric  Cranes.  Henry  Bur- 
rell,  Glasgow,  Scotland.  Application  filed  Oc- 
tober I,  1900. 

The  upper  and  main  decks  of  a  vessel  are  combined  with 
a  crane  mounted  upon  the  vessel.  Its  crane  post  or  pillar 
passes  through  the  upper  and  main  decks.  A  jib  is 
adapted  to  swing  from  the  upper  deck.  Controlling  means 
are  carried  by  the  cranes,  above  the  upper  deck.  Electric 
motors  are  connected  to  the  controlling  means  for  operat- 
ing the  cranes. 

675.846.  Motor.  Andrew  Benson,  Chicago,  111.,  as- 
signor of  three-fourths  to  Robert  P.  Price  and 
John  P.  Price.  Chicago,  111.,  and  John  B.  Ben- 
&on,  Marinette,  Wis.  Application  filed  November 
4.    1899. 

An  eni>ine  has  a  speed  regulator.  A  dynamo  or  motor  is 
mechanically  connected  with  the  engine  shaft.  A  con- 
troller is  provided  for  varying  the  current  between  a  stor- 
age battery  and  the  motor.  An  operative  connection  is 
provided  between  the  controller  and  speed  regulator  of 
the  engine. 

675.847.  Motor.  Andrew  Benson,  Chicago,  III,  as- 
signor of  one-half  to  Robert  P.  Price  and  John 
P.  Price.  Chicago,  111.  Original  application  filed 
November  4.  1899.  Divided  and  this  application 
filed  December  26,  1899. 

A  main  circuit  includes  an  electric  generator  and  a  stor- 
age battery.  Means  are  provided  for  opening  and  closing 
the  circuit  at  will.  A  potential  switch  is  actuated  by  two 
magnets  or  solenoids  which  are  included  respectively  in 
normally  open  and  closed  circuits  in  parallel  to  the  battery 
and  generator,  and  a  magnet  or  solenoid  controlling  the 
normally  open  circuit  included  in  a  permanently  closed 
parallel  circuit,  whereby  the  battery  circuit  is  closed 
when  the  potential  of  the  battery  is  less  than  that  of  the 
generator  and  broken  when  it  rises  above  that  point. 

675.848.  Motor.  Andrew  Benson,  Chicago,  111.,  as- 
signor of  one-half  to  Robert  P.  Price  and  John 
P.  Price.  Chicago,  111.  Application  filed  January 
31,    1901. 

A  combined  tlectric  generator  and  motor  has  its  arma- 
ture operatively  connected  mechanically  with  the  engine 
shaft  of  a  reversible  explosive  engine.  Means  are  pro- 
vided for  checking  the  speed  of  the  engine.  Means  are 
provided  for  conducting  the  current  of  the  generator  into  a 
storage  battery.  There  are  means  for  conducting  the  cur- 
rent of  the  battery  to  the  motor  and  also  means  for  revers- 
ing the  latter  current  through  the  motor. 
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675.865.  Automatic  Circuit-breaker.  Charles  E. 
Starr,  Camden,  N.  J.,  assignor  of  one-half  to 
Richard  L.  Young,  Philadelphia,  Pa.  Applica- 
tion  filed   November   22,   1899. 

An  electromagnet  is  mounted  upon  a  switch -carrying 
arm.  An  armature  therefor  has  a  stem  provided  with 
shoulders.  A  lever  is  mounted  upon  the  arm  and  has  one 
end  situated  in  the  path  of  the  shoulders.  There  are 
rigid  stops  for  the  lever,  one  of  the  stops  being  situated  to 
support  the  lever  and  the  armature.  A  catch  engages  the 
arm  and  is  adapted  to  be  actuated  directly  by  engagement 
with  the  lever  and  moved  out  of  engagement  with  the 
arm  thereby.  The  other  stop  limits  the  movement  of  the 
lever  when  thus  actuated,     (See  cut.) 

Reissue. 

1 1.913-  Transmitting  Electrical  Impulses  and  Signals 
and  Apparatus  Therefor.  Guglielmo  Marconi, 
London,  England,  assignor  to  Marconi's  Wire- 
less Telegraph  company,  Limited,  of  England. 
Application  filed  April   i,  1901. 

In  the  receiver  of  this  apparatus  are  combined  an  im- 
perfect electrical  contact  with  tuned  metallic  plates  and 
choking  coils  connected  to  it.  There  is  an  earth  connection 
to  one  end  of  the  contact  and  an  insulated  conductor  con- 
nected to  the  other  end.  There  is  a  circuit  through  the 
contact,  and  means  controlled  by  the  circuit  are  provided 
for  shaking  the  sam".  A  tube  having  metallic  plugs  and 
a  mixture  of  metallic  powder  and  mercury  between  the 
plugs  is  also  combined  in  the  receiver.  A  spark  pro- 
ducer at  the  transmitting  station  has  an  earth  connection 
at  one  end  and  an  insulated  conductor  connected  to  the 
other  end.     (See  cut.) 
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Power  and  Lighting  in  the  Chicago  Inter 
Ocean  Building. 

Tile  structure  erected  by  the  Chicago  Inter  Ocean 
at  106  to  no  Monroe  street  in  this  city  has  been  built 
with  sole  reference  to  the  needs  of  a  large  city  news- 
paper establishment.  In  arrangements,  construction 
and  equipment  it  is  one  of  the  most  complete  build- 
ings in  the  country  that  is  devoted  exclusively  to  the 
publishing  of  a  newspaper. 

The  building  has  a  front  on  Monroe  street  of  68 
feet,  is  igo  feet  long  and  three  stories  in  height.  A 
modern  steel  construction  has  been  used  through- 
out, particular  attention  being  paid  to  light  and 
ventilation.  The  front,  which  is  illustrated  in  Fig. 
2  on  the  next  page,  is  made  of  white  enameled  terra 
cotta,  with  touches  of  gold  burned  in  on  the  orna- 
mental work.  Green  terra  cotta  is  used  for  the  domed 
entrance,  which  is  ornamented  by  a  glass  mosaic 
ceiling  studded  with  electric  lights. 

The  building  has  its  own  lighting  and  power 
plant   located   in  the  rear   of  the  basement.     Fig.    i 


controlled  by  the  same  eccentric  and  Rites  governor. 
Lubrication  of  the  cylinders  is  supplied  by  a  Phoenix 
lubricating  pump.  These  engines  are  said  to  be  the 
first  of  their  type  installed  in   Chicago. 

Direct-connected  to  each  engine  is  a  Western  Elec- 
tric L-type  generator  of  228  and  124  kilowatts'  ca- 
pacity, respectively.  These  machines  are  guaranteed 
to  carry  an  overload  of  25  per  cent,  for  three  hours 
and  a  50  per  cent,  overload  for  two  hours  without 
injurious  heating  or  sparking.  The  dynamos  are 
rated  at  240  volts'  full  load.  The  larger  machine 
is  designed  to  carry  the  entire  motor  and  lighting 
load  during  the  time  the  plant  is  in  full  operation, 
while  the  smaller  unit  is  used  during  the  daytime, 
when  fewer  lights  and  less  power  are  required. 

A  220-volt,  three-wire  system  is  supplied  by  the 
generators,  the. load  being  balanced  by  a  50-ampere 
compensator,  shown  in  the  foreground  of  Fig.  i. 
The  lights  are  carried  on  no-volt  circuits,  while  all 
the  motors,  except  for  the  linotype  machines,  are 
220-volt. 


sides  of  the  entrance  are  each  lighted  by  seven  32- 
candlepower  lamps.  An  electric  sign  projecting  from 
the  roof  of  the  building  is  lighted  by  360  four-candle- 
power  lamps,  180  on  a  side.  For  one  of  the  stores 
on  the  ground  floor  that  is  rented  to  an  outside 
party,  an  electric  sign  of  200  lamps  is  used. 

Electric  power  is  used  quite  extensively  through- 
out the  different  departments  of  the  building.  In 
the  type-setting  department  at  the  front  of  the  third 
floor  are  located  23  duplex  linotype  machines,  each 
belt-driven  by  a  one-fourth-horsepower  motor  of  the 
Browning  type.  These  motors  operate  on  no-volt 
circuits  at  350  revolutions  a  minute.  Two  extra 
motors  are  kept  on  hand  for  reserve  in  case  of  acci- 
dent. In  this  room  a  lathe  is  driven  through  a  cone 
pulley  by  a  one-horsepower  motor,  two  proof  presses 
are  belted  to  one-fourth-horsepower  motors  and  a 
saw  to  a  one-half-horsepower  motor. 

At  the  rear  of  this  floor  is  the  stereotyping  depart- 
ment, illustrated  in  Fig.  5.  At  the  left  of  the  picture 
is    shown    a    three-horsepower  motor,    which    drives 


FIG.     I.       POWER    AND    LIGHT    IN    THE    CHICAGO    INTER    OCEAN    BUILDING. — ENGINE    ROOM. 


illustrates  a  view  in  the  engine  room,  while  Fig.  3 
shows  the  boilers.  The  boilers  are  two  in  number 
and  are  of  the  Cahall  type,  manufactured  by  the 
Aultman  &  Taylor  Machinery  company.  They  are 
of  the  water-tube,  safety  type,  and  are  rated  at  200 
horsepower  each.  Smokeless  furnaces  of  the  Mur- 
phy extended-grate  pattern  are  used.  The  steam  pres- 
sure carried  is  about  135  pounds.  In  rear  of  the  boil- 
ers the  boiler  room  is  provided  with  a  boiler  pump, 
a  steam  injector,  an  open  feed-water  heater  and  other 
necessary  appliances.  City  water  is  used  for  the 
boilers,  and  the  return  water  from  the  house,  engines 
and  steam  traps  is  emptied  into  the  heater  and  is 
then  pumped  into  the  boilers. 

The  engines,  shown  in  Fig.  i,  are  tandem-com- 
pound, non-condensing  machines  of  the  Phcenix  Iron 
Works  manufacture.  The  larger  engine  has  cylin- 
ders 16  and  28  inches  in  diameter,  with  an  18-inch 
stroke.  It  is  rated  at  300  horsepower,  with  180 
revolutions  a  minute.  The  smaller  engine  is  n  and 
20  by  15  inches  in  size  and  develops  160  horsepower 
at  225  revolutions.  Both  engines  are  of  the  side- 
crank,  enclosed,  direct-connected,  self-oiling  type. 
A  special  feature  of  the  engines  is  that  the  low- 
pressure  cyKnder  is  separately  supported  by  an  extra 
sub-base,  which  brings  the  high-pressure  cylinder 
between  the  low-pressure  and  the  crank.  This  con- 
struction is  very  rigid  and  makes  both  cylinders  easy 
of  access.     Both    high   and   low-pressure  valves  are 


Connected  to  the  generators  is  a  four-panel,  white- 
marble  switchboard,  shown  in  Fig.  4.  One  of  the 
panels  is  used  for  power,  one  for  wattmeters  and 
two  for  lighting.  The  power  and  lightmg  circuits 
are  connected  with  a  switch,  so  that  they  can  be 
thrown  in  together  on  one  generator  or  operated 
separately.  Each  machine  is  provided  with  a  watt- 
meter, circuit-breaker  and  ammeter.  An  ammeter 
is  also  provided  on  each  side  of  the  compensator 
circuit.  Three  voltmeters  are  supplied,  one  to  use 
in  starting  the  machines  and  as  a  ground  detector, 
and  two    for   the   compensator. 

From  the  switchboard  are  run  three  power  cir- 
cuits and  four  lighting  circuits,  which  lead  to  two 
shafts,  recessed  in  the  west  wall  of  the  building. 
Cut-out  boxes  are  provided  on  each  floor.  The 
shafts  are  paneled,  so  that  they  can  be  opened  from 
floor  to  ceiling,  making  the  wiring  easily  accessible. 
The  electric  wiring  about  the  building  is  divided 
intn  concealed  work  run  on  knobs  in  the  attic  for 
the  third-floor  lights,  iron-armored  conduit  on  the 
first  and  second  floors  and  molding  work  in  the 
basement   and   pressroom. 

There  is  an  equivalent  in  lighting  of  about  2,500 
i6-candlepower  lamps.  For  the  illumination  of  the 
front  of  the  building  there  are  50  lamps  in  the  frieze 
and  2S  lights  in  each  of  the  three  arches.  In  the 
loggia  115  lights  are  used,  these  lamps  all  being  of 
eight   candlepower.     The  two    large   lanterns   at  the 


a  steam  or  drying  table,  used  for  drying  and  pressing 
the  matrix.  From  this  machine  the  matrix  is  taken 
to  a  semi-circular  casting  box,  where  the  stereotype 
is  cast  from  the  matrix.  The  plates  are  then  carried 
to  two  trimmers,  geared  to  two-horsepower  motors, 
seen  in  the  foreground  of  the  illustration.  Two 
shavers,  operated  by  one-horsepower  motors,  shave 
the  inside  of  the  plates  to  a  certain  form.  A  split- 
ting block,  driven  by  a  one-fourth-horsepower  mo- 
tor, seen  at  the  right,  consists  of  a  traveling  saw, 
operated  by  means  of  a  worm  and  gear.  This  device 
is  used  for  splitting  the  stereotype  plates  for  a  double- 
page  advertisement.  A  Gordon  press,  also  on  this 
floor,  is  operated  by  a  one-horsepower  motor,  while 
another  motor  of  the  same  size  drives  an  exhaust  fan. 

On  the  second  floor  are  the  offices  of  the  editor- 
in-chief  and  other  editors,  the  city  reporters'  rooms, 
library,  telegraph  room  and  news  bureau.  In  the 
telegraph  room  are  accommodations  for  18  oper- 
ators. At  the  rear  of  the  second  floor  are  the  rooms 
for  artists,  photographers,  etchers,  etc.  In  the  etch- 
ing room  a  router,  trimmer,  saw,  planer  and  two 
rocker  boxes  are  all  separately  driven  by  electric 
motors.  Three  25-ampere,  arc-light  projectors  are 
used  for  photographic  purposes. 

The  general  offices  of  the  paper  are  located  on  the 
first  floor.  At  the  entrance  to  this  floor  is  a  rotunda 
with  154  lights  in  the  arches  and  a  6o-Ught  chandelier. 
In  the  basement,  besides  the  boiler  and  engine  plant, 
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is  a  large  pressroom,  with  storage  capacity  for  600 
i.ooo-pound  rolls  of  paper.  There  are  three  Scott 
web  perfection  cylinder  presses,  each  having  a  ca- 
pacity of  2,400  12-page  papers  an  hour.  Each  press 
is  at  present  driven  by  a  25-horsepo\ver  motor,  but 
the  presses  arc  soon  to  be  changed  to  the  capacity 
of  a  16-page  paper,  when  50-horsepower  motors 
will  be  installed.  There  are  also  located  on  this 
floor  a  paper-cutting  machine,  driven  by  a  one- 
horsepower  motor  and  a  Bostedo  blower  for  operat- 
ing the  pneumatic  lubes  connecting  the  building  with 


FIG.    2.      THE   CHICAGO    INTER   OCEAN    BUILDING. 

the  City  and  Associated  Press  offices,  driven  by  a  ^V'l- 
horscpower  motor. 

.Among  the  auxiliary  apparatus  that  is  installed 
in  the  engine  room  is  an  electrically  driven  lo-horse- 
power  Christensen  air  compressor  for  supplying  air 
to  operate  four  paper  lifts  at  the  presses,^  a  si,d^^ 
walk  lift,  an  ash  lift  and  two  mailing  lifts.  Tlie 
compressor  is  self-governing  and  maintains  a  pres- 
sure of  80  pounds  in  a  large  storage  tank.  A  triplex 
house  pump  is  electrically  driven  and  automatically 
controlled  by  a  float  in  the  water  tank  on  the  roof. 
The  seepage  and  boiler  drainage  in  the  basement 
are  raised  to  the  sewer  level  by  a  Youmans  three- 
horsepower  electric  rotary  bilge  pump. 

The  heating  of  the  building  is  supplied  by  low- 
pressure  steam  on  the  Van  Auken  system,  llie  ex- 
haust   from    the    engines    being    circulated    at    from 


electric  freiglit  elevator  in  the  rear  of  the  building 
is  operated  by  a  15-horsepower  motor.  It  is  rated 
to  lift  one  ton  at   150  feet  a  minute. 

The  power  plant  is  run  continuously  night  and 
day,  but  on  account  of  the  nature  of  the  work  in  a 
newspaper  oflice  the  load  on  the  engine  and  gen- 
erators is  fairly  evenly  distributed.  Kohler  Bros, 
of  Chicago  installed  the  switchboard  and  were  the 
contracting  electrical  engineers.  The  consulting  en- 
gineering work  was  done  by  W.  Carbys  Zimmerman, 
the  architect  of  the  building.  C.  A.  Denniston  is 
the  chief  engineer  in  charge  of  the  power  plant,  while 
Arthur  Hamilton,  superintendent  of  the  building, 
h.'is  had  charge  of  the  motor  and  light  installation. 


Northwestern  Electrical  Association. 

Indications  point  to  a  very  enjoyable  gathering  at 
the  summer  convention  of  the  Northwestern  Elec- 
trical association,  which  is  to  be  held  at  Sheboygan, 
Wis.,  on  June  26th,  27th  and  28th.  Special  cars  will 
be  attached  to  the  Chicago  and  Northwestern  train 
leaving  Chicago  at  5  p.  m.  and  Milwaukee  at  7 :30 
p.  m.,  on  Tuesday,  June  2Sth.  This  train  will  arrive 
at  Sheboygan  shortly  after  9  p.  m.  The  arrange- 
ments for  the  Chicago  party  that  will  go  to  the  con- 
vention are  in  the  hands  of  James  Wolft',  192  Des- 
plaines  street.  The  headquarters  of  the  association 
at  Sheboygan  will  be  at  the  Lake  View  Beach  Hotel, 
where  special  rates  have  been  secured. 

The  foUov.'ing  programme  for  the  three  days'  meet- 
ing has  been  arranged  by  Secretary  Thomas  R.  Mer- 
cein  of  Milwaukee : 

Wednesd-iy,  June  25th. 

10    a.    m.     Business    session. 

2  p.  m.  Paper — "Incandescent  Lamps,''  by  Guy  V. 
Williams. 

Paper — ''University  Summer  Schools,"  by  Professor 
B.  V.   Swenson. 

4  p.  m.  Baseball  match,  "Benedicts"  versus  "Bach- 
elors." 

8 130  p.  m.     Invitation  concert  and  hop. 
ThuksdaVj  June  27TH. 

10  a.  m.  Paper — "Shunt  Motors,"  by  Budd  Frank- 
enfield. 

Paper — Subject  not  announced,  by  A.  L.  Searles. 
"^2  p.  m.     Paper — Subject  not  announced,  by  H.  G. 
Underwood. 

3 :30  p.   m.     Trap-shooting  contest. 

5  p.  m.     Olympian  games. 

8   p.    m.     Theatrical   entertainment. 
Friday,  June  28th. 
9:30   a.   m.     Trolley  party   to   Sheboygan   Falls. 
11:30  a.  111.     Midd.iy  smoker  at  Elks    Lodge. 
Afternoon.     Adjournment. 
Handsome  prizes  will  be  awarded  the  winners  in 


which,  at  the  first  fall,  will  produce  over  75,000  elec- 
trical horsepower  at  the  wheel,  still  leaving  three 
falls  for  later  development.  There  will  be  a  primary 
installation  of  30,000  electrical  horsepower,  a  large 
part  of  which  the  company  hopes  to  transmit  to  To- 
ronto, the  balance  to  be  utilized  at  St.  Catharines. 


Proposed  Cincinnati-Detroit  Electric 
Railway. 

The  Everett-Moore  syndicate  of  Cleveland,  Ohio, 
is  said  to  have  gained  complete  control  of  the  Miami 
and  Erie  Transportation  company,  and  it  is  now 
claimed  that  the  electric  line  from  Cincinnati  will 
be  made  a  portion  of  the  big  electric-railway  system 
u'hich  this  syndicate  has  been  forming  for  some 
time,  and  it  is  possible  that  within  a  reasonable 
length    of   time   there   will   be   a    line   running  from 
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FIG.    4.       POWER    AND    LIGHT  IN    THE   CHICAGO   INTER 
OCEAN    BUILDING. — SWITCHBOARD. 

Cincinnati  to  Detroit  and  Pontiac,  Mich.,  by  way 
of  Toledo.  A  few  additional  switches  will  equip 
the  road  originally  proposed  for  freight  service  on 
the  banks  of  the  canal,  and  it  can  be  used  as  a  through 
passenger  road.  A  few  days  ago  the  Detroit  and  Pon- 
tiac road  was  purchased  by  Messrs.  Everett  and 
Moore,  and  the  Detroit  and  Toledo  Short  Line  was 
consolidated  with  the  Detroit  and  Toledo  Shore  Line, 
which  is  owned  by  the  syndicate.  This  gives  exclu- 
sive lines  from  Toledo  to  Detroit.  The  canal  line 
will  extend  from  Cincinnati  to  Toledo,  the  portion 
from  Cincinnati  to  Dayton  being  completed  first,  at 
nn  estimated  cost  of  $3,000,000.  The  other  portion 
will  be  built  later  on,  as  the  work  can  be  reached. 
At  a  meeting  held  in  the  office  of  M.  J.  Mendelbaum 
&  Co.,  recently,  the  following-named  directors  of 
the  Miami  and  Erie  company  were  chosen :  W.  H. 
Lamprecht,  T.  N.  Fordyce,  E.  G.  Tillotson,  R.  A. 
Harman.  J.  R.  Nut,  F.  N.  Wilcox.  D.  J.  Ryan.  H.  A. 
Everett,  F.  T.  Pomeroy,  M.  J.  Mendelbaum,  Harri- 
son B.  McGraw.  L.  J.  Wolf,  E.  W.  Moore.  Will 
Christy  and  C.  W.  Collister.  The  following-named 
gentlemen  are  the  officers  of  the  company :  Presi- 
dent, W.  H.  Lamprecht;  secretary,  W.  S.  Hayden ; 


Fig.  3.     Boilers, 

three  to  four  inches  below  atmospheric  pressure, 
while  a  j 5-inch  vacuum  is  maintained  on  the  auto- 
matic air  valve.  The  heating  in  the  mailing  room 
is  by  indirect  radiation,  the  hoi  aJr  being  driven  in  by 
two  30-inch  fans  operated  by  Iwo-horsepowcr  mo- 
tors, ^'hc  remainder  of  the  heating  is  supplied,  bv 
direct    radiation. 

A  complete  drinking-water  system  is  installed,  ihc 
water  being  filtered  and  cooled  in  a  refrigerator. 
A  system  of  pneumatic  clocks  for  the  different  de- 
partments is  controlled  from  one  master  clock  in 
the  center  of  the  building.  All  the  departments 
are  connected  by  telephones  with  a  local  switchboard. 
Twenty-three  instruments  are  installed,  five  of  which 
are  connected  with  the  local  telephone  system.     An 


Fig.  6.     Stereotyping  Room. 


POWER   AND   LIGHT    IN    THE    CHICAGO    INTER   OCEAN   BUILDING. 

the  athletic  contests.     All  electrical  men  are  cordially 
invited  to  attend  the  meeting  and  bring  their  friends. 


Niagara-Welland    Power    Development. 

An  order  passed  by  the  Ontario  (Canada)  govern- 
ment a  short  time  ago  gives  authority  to  the  Niag- 
ara-Welland Power  company  to  commence  work. 
The  company's  plan  is  to  tap  the  Welland  River, 
east  of  the  canal,  and  by  means  of  a  cut  to  carry  the 
water  of  the  Niagara  and  Welland  rivers  to  the  high 
bluff  near  the  city  of  St.  Catharines.  Ont.,  where  a 
fall  of  over  180  feet  may  be  obtained,  the  discharge 
flowing  into  Lake  Ontario.  This  route  also  gives 
three  other  falls  of  33  feet  and  56  feet  below  the  bluff, 
or  a  total  fall  of  about  300  feet.  The  capacity  of 
the  waterway  will  be  over  100.000  water  horsepower, 


treasurer,  Otto  Miller.  It  is  said  that  the  capital 
slock  of  the  company  has  been  largely  oversub- 
scribed, and  that  a  reduction  had  to  be  made  in  the 
allotment.  There  is  a  total  of  about  305  miles  in 
the  proposed  system,  which  will  be  one  of  the  most 
extensive  ones  in  the  country.  It  is  probable  that 
the  road  will  be  equipped  with  cars  containing  all 
the  modern  conveniences,  including  dining  and  sleep- 
ing cars.  Mr.  Fordyce  and  Will  Christy  have  con- 
tradicted .'iome  of  the  statements  made  in  regard  to 
the  matter,  but  it  is  believed  they  do  not  care  to 
encounter   possible    opposition   now. 


An  electric  road  is  to  be  built  from  Baraboo  to 
Portage,  Wis.  The  promoters  of  the  enterprise  are 
T.  Hamilton,  H.  Green  and  T.  B.  Carter. 
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Blue-printing  by  Electric  Light.' 
By  H.  G.  Reist. 

In  large  manufacturing  establishments  the  short 
and  frequentlj'  dark  and  cloudy  days  of  winter  are 
the  occasion  of  great  inconvenience  and  delay  in 
the  production  of  blue-prints.  A  printing  plant  suit- 
able for  making  the  required  number  of  prints  in 
summer  will  be  entirely  inadequate  for  the  same 
production  in  winter.  Unfortunately,  this  is  a  de- 
partment which  ordinarily  cannot  be  worked  over- 
time in  order  to  make  up  for  the  loss.  Suffering 
much  on  this  account  because  of  the  large  number 
of  blue-prints  required,  the  General  Electric  company 
some  time  ago  tried  several  methods  of  printing  by 
electric  light.  In  one  plan  a  small  room  was  ar- 
langed  with  nine  arc  lamps,  placed  about  iS  inches 
apart,  suspended  from  the  ceiling,  and  by  a  suitable 
arrangement  of  reflectors  a  large  portion  of  the 
light  was  thrown  downward  on  printing  frames  ar- 
ranged on  trucks,  being  the  same  frames  w^hich  are 
used  ordinarih'  for  printing  by  sunlight.  The  re- 
flectors are  hinged  so  that  the  light  may  be  thrown 
to  the  position  wanted.  With  a  rapid  printing  paper 
the  time  required  for  printing  with  this  arrangement 
is  from  six  to  eight  minutes. 

Another  arrangement  for  printing,  and  one  which 
is  being  used  extensively  with  somewhat  more  sat- 
isfactory results,  is  show'n  in  the  accompanying  il- 
lustrations. In  Fig.  I  is  shown  the  apparatus  in 
detail  and  in  Fig.  2  is  given  a  view  of  the  blue- 
printing room.  It  w-ill  be  seen  that  there  are  two 
lamps,  each  being  a  standard  five-ampere,  no- volt, 
enclosed-arc  lamp,  enclosed  by  a  metal  hood  a  little 
larger  in  size  than  the  printing  frame.  The  hood  is 
strongly  constructed  of  sheet-iron,  with  parabolic 
sides,  w-hich  are  finished  on  the  inside  with  white 
enamel,  having  good  reflecting  power.  The  hood  is 
supported  on  the  lamps,  and  in  order  to  prevent  the 
parts  from  overheating,  an  effective  ventilating  de- 
vice is  provided  at  the  top.  There  are  also  handles 
on  the  side,  so  that  it  may  conveniently  be  moved 
along  the  track.  The  lamps  in  turn  are  supported 
on  a  small  trolley  arrangement,  made  from  the  parts 
used  for  sliding  folding  doors,  and  on  each  side 
there  is  a  conducting  wire  from  which  a  small  trolley 
wheel  carries  the  current  to  the  lamps.  The  tracks 
on  which  the  lighting  device  is  supported  are  of 
sufficient  length  so  that  five  printing  frames  can  be 
set  under  each  of  them,  and  the  lamps  readily  moved 
to  cover  any  one  of  them.  The  printing  frames 
which  we  are  now  using  are  the  standard  frames 
used  for  sun  printing,  although  they  can  be  some- 
what simplified  if  they  are  made  specially  for  print- 
ing b}-  electric  light.  The  lamps  are  enclosed  in 
white  opal  globes.  This  diffuses  the  light  and  the 
white  interior  of  the  reflector  projects  it  down- 
ward, so  that  the  area  over  the  print  to  be  made 
is  ver\"  uniformh-  lighted,  there  being  no  perceptible 
difference  in  the  tone  of  the  print  in  the  middle 
from  what  it  is  in  the  corners.  When  the  first  print 
has  been  exposed  a  sufficient  length  of  time,  the 
light  and  the  hood  are  moved  along  the  track  to  the 
next  frame,  while  work  is  begun  on  the  first  one 
to  replace  the  printing  paper  or  tracing,  as  the  case 
may  be. 

The  time  required  for  printing  naturally  varies 
widely  with   different   tracings   and   different  makes 


during  ofiicc  hours,  and  the  percentage  of  time  lost 
on  account  of  cloudy  and  rainy  weather  is  small. 
In  winter  it  is  not  practical  to  print  after  about  four 
o'clock  in  the  afternoon,  and  the  amount  of  bad 
weather  is  a  large  part  of  the  total  time.  In  the 
belt  in  which  I  live  it  is  cloudy  as  much  as  60  per 
cent,  of  the  time  during  the  months  of  December 
and  January.  In  cloudy  weather  the  time  required 
for  printing  is  about  eight  to  10  times  as  great  as 
on  a  clear  day,  and  on  a  rainy  day  it  is  not  possible 
to  print  at  all  out  of  doors,  except  by  a  specially 
devised  waterproof  printing  frame ;  but  at  such  times 


FIG.    I.       BLUE-PRINTING  BY  ELECTRIC   LIGHT. — PRINTING 
LAMP   AND   FRAME. 

the  time  required  for  changing  prints  is  greatly 
increased,  as  the  frame  has  to  be  wiped  to  keep 
from  injuring  the  tracing. 

From  curves  of  the  actinic  value  of  sunlight  for 
different  times  of  the  day  and  for  different  seasons, 
I  have  calculated  that  with  a  paper  so  rapid  that  it 
will  print  in  eight  seconds  in  the  sun  at  noon  dur- 
ing the  month  of  July,  the  mean  time  required  for 
making  a  print  in  January  for  the  hours  from  8  to 
12  and  from  i  to  4  is  2.33  minutes.  Similarly,  in 
July  the  mean  time  for  the  hours  above,  except 
that  the  time  is  extended  to  5  130  in  the  afternoon,  is 
0.59  minute,  or  the  mean  time  for  clear  days  during 
the  year  is  1.40  minutes. 

Taking  all  the  above  into  account,  I  find  that  the 


FIG.    2.      BLUE-PRINTING   BY  ELECTRIC    LIGHT. —  BLUE  PRINTING    ROOM. 


of  paper.  In  general,  it  may  be  stated  that  the  tiine 
required  is  three  or  four  times  as  long  as  w-ith  bright 
sunlight.  With  one  grade  of  paper  which  we  are 
using,  the  time  by  sunlight  in  the  middle  of  the 
day  during  February  is  about  35  seconds,  and  by 
electric  light,  iVz  minutes.  It  will  readily  be  seen 
that  there  are  great  advantages  in  having  a  printing 
establishment  which  is  independent  of  the  season,  or 
of  the  condition  of  the  weather.  With  an  electric 
equipment,  blue-prints  may  be  put  into  the  factory 
almost  immediately  after  the  completion  of  the  trac- 
mg.  regardless  of  the  time  of  day. 
in    summer    it    is   possible    to  print    all    the   time 
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average  number  of  prints  made  by  one  operator  in 
winter  per  day  is  26.4.  In  summer  the  number  of 
cloudy  days  is  about  25  per  cent.,  and  the  average 
number  of  prints  that  may  be  made  by  one  operator 
is  57.3,  or  more  than  twice  as  many  as  can  be  made 
in   winter. 

The  cost  of  making  prints  by  electric  light  is 
much  smaller  than  one  w^ould  expect,  and  the  fol- 
lowing figures  indicate  that  it  is  cheaper  to  use 
artificial   licht   than   sunlight   for   this   purpose. 

In  printing  by  electric  light  it  is  assumed  that  the 
cost  of  electricity  is  12  cents  per  kilowatt-hour, 
which  I  believe  is  a  fair  commercial  rate.  The 
lamps  are  turned  off  w^hen  not  in  use.  They  are  in 
use   only  85   minutes   for   each    operator,   as   shown 


in   the  table  below.     Each  lamp  requires  550  watts, 
and  the  cost  is  18.7  cents  per  day. 

Labor  is  assumed  at  the  rate  of  St  per  day. 

Electric 
.  Sunlish'.    Light. 

Numter  of  prints  per  day,  mein  per  year 41.9  56.5 

Cost  of  printinj,  per  print 2.39  els.    2  og  cts. 

The  time  required  for  changing  a  print  in  sun- 
light is  a  little  longer  than  when  the  artificial  light 
is  used,  because  the  whole  frame  has  generally  to 
be  moved,  and  the  frame  has  to  be  adjusted  to  the 
proper  angle  to  get  the  most  effective  sunlight.  The 
time  allowed  for  changing  prints  is  seven  minutes 
when  printing  by  electric  light,  eight  minutes  when 
printing  by  sun.  while  when  printing  during  a  rainy 
day  as   much  as  20  minutes  may  be   required. 

It  will  then  be  found  an  advantage  to  use  electric- 
light  printing  as  a  supplement  to  the  ordinary  method, 
even  if  the  latter  method  is  not  entirely  superseded, 
.'^mong  other  advantages  may  be  mentioned  the 
smaller  space  required  for  an  installation  for  a  given 
output  than  for  sun  printing;  also,  there  will  be  less 
paper  wasted,  as  the  time  for  printing  is  much  more 
uniform. 

This  method  of  making  prints  will  especially  ap- 
peal to  manufacturers  who  are  located  where  there 
is  a  tendency  to  have  fogs  or  where  tall  buildings 
may  interfere  with  the  normal  sunlight. 


The   Philadelphia  Street-railway  Situa- 
tion, 

Much  comment  has  been  caused  by  the  rapid  pas- 
sage through  the  Pennsylvania  Legislature  of  two 
bills  amending  the  Passenger  Railway  act  of  1889. 
One  measure  provides  for  the  construction  of  a  pas- 
senger railway  in  any  street  not  already  occupied 
and  the  other  provides  for  the  construction  of  ele- 
vated and  underground  railways.  The  bills  grant 
to  companies  chartered  _  under  the  act  the  right  of 
eminent  domain,  specifying  that  they  must  begin 
(he  work  of  construction  within  two  years  after  the 
granting  of  the  charier,  and  the  companies  are  given 
an  exclusive  privilege  during-  the  two  years'  interval. 
One  bill  is  so  drafted  that  it  will  set  aside  all  acts 
of  the  Assembly,  ordinances  of  the  councils,  or  con- 
tracts with  municipal  authorities  of  Philadelphia  to 
prevent  the  laying  of  tracks  on  Broad  street. 

Directly  after  the  passage  of  the  bills  there  was  a 
rush  for  trolley  charters,  and  92  companies  were 
chartered  by  the  state.  Among  the  Philadelphia 
companies  chartered  are  the  Northern  Rapid  Transit, 
the  Eastern  Rapid  Transit,  the  Southern  Rapid  Tran- 
sit, the  Western  Rapid  Transit  and  the  Central  Rapid 
Transit.  The  total  mileage  of  streets  will  be  120,  and 
the  capitalization  $100,000  per  mile,  or  $12,000,000 
for  the  five  companies.  It  is  said  that  four  compa- 
nies will  be  incorporated  for  the  purpose  of  building 
elevated  railroads  in  Philadelphia.  The  routes  will  be 
along  Market  street,  Front  street,  Frankford  avenue 
and  Ridge  avenue. 

The  passage  of  the  bills  and  the  granting  of  the 
charters  have  been  followed  by  a  letter  from  ex-Post- 
n-aster-general  Wanamaker  to  Mayor  Ashbridge  of 
Philadelphia,  offering  $2,500,000  for  the  powers, 
rights  and  franchises  granted  under  some  14  rapid- 
transit  ordinances  which  were  "railroaded"  through 
the  councils  and  were  at  that  time  awaiting  the  may- 
or's signature.  Mr.  Wanamaker  declares  that  these 
franchises  are  of  enormous  value  and  should  not  be 
made  a  free  gift  to  anyone.  He  says  that  he  has 
no  intention  of  embarking  in  the  railway  business, 
but  he  '\vill  not  stand  idly  by  and  see  gifts  of  such 
enormous  value  being  made  without  any  return  to 
the  people  from  whose  pockets  will  come  every 
dollar  that  goes  into  the  corporate  treasuries.  As 
&n  evidence  of  good  faith,  Mr.  Wanamaker  deposited 
$250,000  in  the  Real  Estate  Trust  compan}-. 

Mayor  Ashbridge  ignored  Mr.  Wanamaker's  offer 
and  on  June  13th  signed  the  ordinances  passed  by 
the  City  Councils  granting  franchises  for  city  rail- 
ways, surface,  elevated  and  underground.  It  is  ru- 
mored that  as  a  result  of  the  mayor's  action  in  sign- 
ing the  ordinances,  the  courts  w'ill  probably  be  ap- 
pealed to  for  an  injunction,  and  a  long  and  tedious 
litigation  is  likely  to  follow. 


Toledo   Street  Railway  Sold  to  Everett- 
Moore  Syndicate. 

Announcement  has  been  made  by  E.  W.  Moore  of 
Cleveland,  Ohio,  that  the  Everett-Moore  syndicate 
has  purchased  the  Toledo  (Ohio)  street-railway 
property,  the  consideration  being  $11,000,000.  At  the 
same  time  it  purchased  the  Rapid  Railway  company 
of  Detroit,  Mich.,  and  secured  control  of  the  Toledo, 
Fremont  and  Norwalk  Electric  Railwaj-  company. 
The  price  paid  for  the  Rapid  railway  was  in  the 
neighborhood  of  $3,000,000.  The  Everett-Moore 
syndicate,  it  is  said,  now  owns  or  controls  every  mile 
of  street  and  suburban  tracks  between  Warren,  Ohio, 
and  Port  Huron,  Mich.,  with  the  exception  of  the 
property  controlled  by  the  Pomeroy  interests  and 
the  Little  Consolidated  street  railway  of  Cleveland. 
The  direct  mileage  is  360,  and,  with  its  feeders  and 
auxiliaries,  amounts  to  about  1,000  miles.  This  sys- 
tem is  one  of  the  largest  in  the  world. 
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Syntonic  Wireless  Telegraphy.' 

Bv  GuGLiELMO  Marconi. 

[United  States  letters  patent  have  just  been  issued 
to  Mr.  Marconi  for  an  improved  system  of  wireles.s 
telegraphy,  whicli  is  described  in  the  following  ab- 
stract taken  from  the  London  Electrician.] 

As  the  title  of  my  paper  implies,  it  is  my  intention 
to  describe  fully  the  efforts  I  have  made  in  order  to 
tune  or  syntonize  the  wireless  system,  efforts  which 
I  am  glad  to  say  have  been  crowned  with  complete 
success.  So  long  as  it  was  possible  to  work  only 
two  installations  within  what  I  may  call  their  sphere 
of  influence,  a  very  important  limit  to  the  practical 
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Utilization  of  the  system  was  imposed.  With  simple 
vertical  wires,  as  shown  at  (A)  in  Figs.  I  and  2, 
connected  directly  to  the  coherer  and  spark  gap  at 
the  receiver  and  transmitter,  as  used  by  myself  be- 
fore 1898,  no  really  satisfactory  tuning  was  possible. 
It  was,  however,  possible  to  obtain  a  certain  selec- 
tion of  signals  if  various  stations  in  the  vicinity  used 
vertical  wires  differing  very  considerably  in  length. 
Thus  two  stations  communicating  over  a  distance  of, 
say,  five  miles  and  using  wires  TOO  feet  long  would 
not  interfere  with  the  signals  transmitted  by  the 
other  two  stations,  say  two  miles  from  the  first, 
which  were  using  aerials  only  20  feet  long,  and 
communicating  over  a  distance  of  about  one  mile. 
The  new  methods  of  connection  which  I  adopted  in 
1858,  i.  e.,  connecting  the  receiving  aerial  directly 
to  earth  instead  of  to  the  coherer,  and  by  the  in- 
troduction of  a  proper  form  of  oscillation  trans- 
former in  conjunction  with  a  condenser  so  as  to 
form  a  resonator  tuned  to  respond  best  to  waves 
given  out  by  a  given  length  of  aerial  wire,  were 
important  steps  in  the  right  direction. 

Leaving  this  subject  for  the  present,  I  shall  en- 
deavor to  describe  the  various  steps  made  in  the 
development  of  my  syntonic  system.  I  realized  3 
long  time  ago  that  one  great  difficulty  in  achieving 
the  desired  effect  was  caused  by  the  action  of  the 
transmitting  wire.  A  simple  straight  rod  in  which 
electrical  oscillations  are  set  up  forms,  as  is  well 
known,  a  very  good  radiator  of  electrical  waves. 
If  this  was  in  the  beginning  an  advantage,  by  allow- 
ing signals  to  be  received  with  a  small  amount  of 
energy  over  considerable  distances,  it  proved  later 
to  be  one  of  the  chief  obstacles  in  the  way  of  ob- 
taining good  resonance  in  the  receiver.  Now,  as 
Dr.  Fleming  points  out  so  clearly  in  his  Cantor  lec- 
tures on  "Electrical  Oscillations  and  Electric  Waves," 
delivered  before  this  society  in  November  and  De- 
cember of  last  year,  there  is  in  connection  with  this 
part  of  the  subject  one  point  of  great  interest. 
"Both  theoretical  and  experimental  research  show 
that  in  the  case  of  conductors  of  a  certain  form  the 
"ilectric  oscillations  die  away  with  great  rapidity."  In 
all  what  we  call  good  radiators,  electrical  oscillations 
set  up  by  the  ordinary  spark-discharge  method  cease. 
or  are  damped  out  very  rapidly,  not  necessarily  by 
resistance,  but  by  electrical  radiation  removing  the 
energy  in  the  form  of  electric  waves.  Many  me- 
chanical analogies  can  be  quoted  which  will  point 
out  the  necessity  of  designing  a  persistent  oscillator, 
in  order  that  syntony  may  become  apparent  in 
properly  tuned  resonators.  Acoustics  furnish  us 
with  numerous  examples  of  this  fact,  such  as  the 
resonance  effects  produced  by  the  well-known  tun- 
ing-fork experiment.  Other  illustrations  of  this 
\)rinciple  may  be  given,  e.  g.,  if  we  have  to  set  in 
motion  a  heavy  pendulum  by  means  of  small  thrusts 
or  impulses,  these  must  be  timed  to  the  period  of 
oscillation  of  the  pendulum,  since  otherwise  its  oscil- 
'ations  will  not  require  any  perceptible  amplitude. 
The  same  kind  of  effect  happens  in  a  very  small 
fraction  of  a  second  when  we  try  to  induce  elec- 
trical oscillations  in  a  good  resonator.  If  the  form 
of  this  resonator  be  such  as  to  cause  it  to  be  a 
oersistent  vibrator,  i.  e.,  one  in  which  the  electrical 
oscillations  are  not  rapidly  damped  by  resistance  or 
radiation  of  waves,  then  it  is  necessary  for  us  to 
employ  a  number  of  properly  timed  electrical  oscil- 
lations will  not  acquire  any  perceptible  amplitude, 
to  the  period  of  the  resonator  we  desire  to  affect. 

As  I  pointed  out  before,  a  transmitter  consisting 
of  a  vertical  conductor  as  shown  in  Fig.  i  is  not  a 
very  persistent  oscillator.  Its  electrical  capacity  is 
comparatively  so  small  and  its  capability  of  radiat- 
ing waves  so  great  that  the  oscillations  which  take 
place   in    it   must   be   considerably   damped.     In    this 
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case  receivers  or  resonators  of  a  considerably  dif- 
ferent period  or  pitch  will  respond  and  be  affected 
by  it.  From  the  results  obtained  it  would  seem  as 
if  the  transmitter  were  sending  out  a  great  variety 
of  electric  waves,  resembling  therefore  a  source  of 
white  light,  and  that  each  resonator  picks  out  and 
responds  to  its  own  particular  wave  length.  This 
view,  however,  is  incorrect ;  the  fact  that,  given  cer- 
tain conditions,  various  resonators  will  respond, 
even  if  their  period  be  different  from  the  natural 
period  of  oscillation  of  a  transmitter,  is  to  be  ac- 
counted for  by  the  consideration  that  all  the  energy 
of  the  transmitter  is  radiated  in  only  one  or  two 
swings,  with  the  result  that  oscillations  may  be  in- 
duced in  resonators  of  different  periods,  while,  if 
the  same  amount  of  energy  be  distributed  in  a  great 
number  of  individual  feeble  impulses,  their  com- 
bined effect  can  only  be  utilized  or  detected  by  a 
resonator  tuned  so  as  to  respond  to  their  particular 
frequency.  The  tuned  resonator  will  not  then  re- 
spond to  the  first  two  or  three  oscillations,  but  only 
to  a  longer  succession  of  properly  timed  impulses, 
so  that  only  after  an  accumulation  of  several  swings 
does  the  electromotive  force  become  sufficient  to 
break  down  the  insulation  of  the  coherer,  and  cause 
a  signal  to  be  recorded. 

Notwithstanding  the  disadvantages  for  obtaining 
electrical  tuning,  attributed  to  the  form  of  trans- 
mitter shown  in  Fig.  I,  selection  of  messages  is 
possible  when  using,  say,  two  or  three  transmitters 
having  wires  of  considerably  different  lengths,  and 
the  induction  coil  or  oscillation  transformers  on  the 
receivers  wound  with  varying  lengths  of  wire  in 
their  secondary  circuits,  in  order  to  cause  them  to 
he  in  tune  or  resonance  with  the  length  of  wave  of 
the  transmitted  oscillations.  The  following  experi- 
ment, which  has  been  successfully  tried,  proves  this 
loint.  At  St.  Catherine's,  Isle  of  Wight,  we  had  a 
transmitting  station  having  a  vertical  wire  45  meters 
long,  and  at  sea,  10  miles  from  our  receiving  station 
at  Poole,  a  ship  with  transmitting  wire  of  27  meters. 
It  is,  therefore,  obvious  that  the  wave  length  of  the 
electric  oscillations  radiated  from  St.  Catherine's  dif- 
fered considerably  from  those  radiated  from  the  ship. 
Now,  if  at  the  receiving  station  at  Poole  we  con- 
nected to  a  vertical  wire  two  receivers,  one  having 
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an  induction  coil  with  secondary  in  tune  with  the 
length  of  wave  emitted  by  St.  Catherine's  and  the 
other  with  that  emitted  by  the  27-meter  wire  on 
he  ship,  if  St.  Catherine's  and  the  ship  transmit 
simultaneously  two  different  messages,  these  will  be 
picked  up'  at  Poole,  and  each  message  will  be  repro- 
duced distinctly  on  its  receiver.  The  best  results 
are  obtained  when  the  length  of  wire  of  the  sec- 
ondary of  the  induction  coils  is  equal  to  the  length 
of  the  vertical  wire  used  at  the  transmitting  station ; 
therefore  the  length  of  the  secondary  of  the  receiv- 
ing induction  coils  was  made  equal  to  that  of  the 
transmitting  wire. 

These  results,  although  in  a  way  satisfactory,  did 
not  appear  to  my  mind  a  complete  solution  of  the 
problem.  I  found  it  impossible  to  obtain  the  two 
messages  at  the  receiving  station  if  the  two  trans- 
mitting stations  were  placed  at  equal  distances  from 
it. 

It  thus  became  apparent  that  some  different  form'  of 
less  damped  radiator  was  necessary  in  order  to  obtain 
more  practical  and  more  useful  results.  I  carried 
out  a  great  number  of  experiments  by  adding  to  the 
radiating  and  receiving  wires  inductance  coils,  on  a 
principle  similar  to  that  suggested  by  Lodge  in  his 
1898  patent,  but  without  obtaining  any  satisfactory 
results.  The  failure  was  probably  due  to  the  fact 
that  the  electrical  capacity  of  the  exposed  conductors 
became  too  small  in  proportion  to  their  inductance. 
I  then  tried  various  methods  for  increasing  the  ca- 
pacity of  the  radiating  system.  The  first  and  ob- 
vious mode  of  effecting  this  is  by  an  augmentation  in 
the  size  of  the  exposed  conductor,  but  this  method 
is  not  entirely  satisfactory,  in  consequence  of  the 
circumstance  that  an  increased  surface  means  in- 
creased facility  for  radiating  the  energy  during  the 
first  oscillations,  and  also  because  large  plates  or 
large  exposed  areas  are  impracticable  on  board  ship, 
and  are  always  difficult  to  suspend  and  maintain  in 
good  position  during  windy  weather. 

The  way  out  of  the  difficulty  was  discovered  by 
adopting  the  arrangement  shown  in  Fig.  3.  Here  we 
have  an  ordinary  vertical  radiator  placed  near  an 
earthed  conductor,  the  effect  of  the  adjacent  con- 
ductor being  obviously  to  increase  the  capacity  of 
the  electrical  radiating  wire  without  in  any  way  in- 


creasing its  radiative  power,  and,  as  I  had  expected, 
syntonic  results  were  not  difficult  to  obtain  with 
such  an  arrangement.  Satisfactory  results  were 
obtained,  and  I  was  encouraged  to  continue  my  re- 
searches in  order  to  improve  the  system.  Early  in 
igoo  I  obtained  very  good  results  with  the  arrange- 
ment shown  in  Fig.  4.  This  arrangement  is  fully 
described  in  a  British  patent  application  applied  for 
by  myself  on  March  21,  1900,  No.  5,387.  In  it  the 
radiating  and  resonating  conductors  take  the  form 
of  a  cylinder,  the  earthed  conductor  being  placed 
inside.  This  form  of  radiating  and  receiving  areas 
is  much  more  efficient  than  the  one  I  have  pre- 
viously described.  One  necessary  condition  of  this 
system  is  that  the  inductance  of  the  two  conductors 
should  be  unequal,  it  being  preferable  that  the  large 
inductance  should  be  joined  to  the  non-earthed  con- 
ductor. I  presume  that,  in  order  to  radiate  the 
necessary  amount  of  energy,  it  is  essential  that  there 
should  be  a  difference  in  phase  of  the  oscillations  in 
I  he  two  conductors,  as  otherwise  their  mutual  effect 
would  be  to  neutralize  that  of  each  other.  In  the 
first  experiments  mentioned  by  Captain  Ferrie  this 
was  obtained  by  simply  using  an  earthed  conductor 
shorter  than  the  radiating  or  resonating  one.  When 
I  used  an  inductance  between  the  spark  gap  or  oscil- 
lation producer  and  the  radiating  conductor,  I  found 
it  impossible  to  cause  the  electrical  period  of  o.scil- 
lation  of  the  receiving  cylinder  to  correspond  to  that 
of  one  out  of  several  transmitting  stations,  from 
which  one  alone  it  would  receive  signals. 

The  results  obtained  by  this  system  have  been 
remarkable.  By  using  cylinders  of  zinc  only  seven 
meters  high  and  1.5  meters  in  diameter,  good  sig- 
nals could  easily  be  obtained  between  St.  Catherine's, 
Isle  of  Wight,  and  Poole  (distance  31  miles),  these 
signals  not  being  interfered  with  or  read  by  other 
wireless-telegraph  installations  worked  by  my  as- 
sistants or  by  the  Admiralty  in  the  immediate  vi- 
cinity. The  closely  adjacent  plates  and  large  ca- ' 
pacity  of  the  receiver  cause  it  to  be  a  resonator 
possessing  a  very  decided  period  of  its  own,  i.  e.,  it 
becomes  no  longer  apt  to  respond  to  frequencies 
which  differ  from  its  own  particular  period  of  elec- 
trical oscillation,  nor  to  be  interfered  with  by  stray 
ether  waves,  which  are  sometimes  probably  caused 
by  atmospheric  disturbances,  and  which  occasionally 
prove  troublesome  during  the  summer.  It  seemed 
very  remarkable  to  me  during  my  first  test  that  an 
arrangement  similar  to  that  shown  in  Fig.  4  should 
prove  to  be  a  good  radiator  and  should  enable  such 
a  considerable  distance  to  be  achieved  with  cylinders 
of  so  moderate  a  height.  It  is  probable  that  the 
great  majority  of  the  electrostatic  lines  of  force  pass 
directly  from  one  cylinder  to  the  other,  but  it  must 
be  also  true  that  a  certain  number  leave  the  outer 
part  of  the  external  cylinder,  exactly  as  in  the  case 
of  an  ordinary  radiator.  The  receiver  is  not  shown 
in  the  sketch,  but  consists  of  similar  cylinders'  to 
those  used  for  transmitting  the  receiving  induction 
coil  or  oscillation  transformer,  being  placed  where 
the  spark  gap  is  shown  in  Fig.  4.  'The  capacity  of 
the  radiator  due  to  the  internal  conductor  is,  how- 
ever, comparatively  so  large  that  the  energy  set  in 
motion  by  the  spark  discharge  cannot  all  radiate 
in  one  or  two  oscillations,  but  forms  a  train  of 
slowly  damped  oscillations,  which  is  just  what  is  re- 
quired. A  simple  vertical  wire,  as  shown  in  Fig.  I, 
may  be  compared  with  a  hollow  sphere  of  thin  metal 
which,  when  heated,  would  cool  very  rapidly,  'and 
the  concentric  cylinder  system  with  a  solid  metal 
sphere,  which  would  take  a  very  much  longer  time 
to  cool. 

Another  very  successful  syntonized  transmitter 
and  receiver  system  was  the  outcome  of  a  series  of 
experiments  carried  out  with  the  discharge  of  Leyden 
jar  circuits.  Taking  for  granted  that  the  chief  dif- 
ficulty with  the  old  system,  as  shown  in  Fig.  i,  lies 
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in  the  fact,  as  already  stated,  that  the  oscillations 
are  very  dead  beat,  I  tried  by  means  of  associpjing 
with  the  radiator  wire  a  condenser  circuit,  which 
was  known  to  be  a  persistent  oscillator,  to  set  up  a 
series  of  persistent  oscillations  in  the  transmitting 
vertical  wire. 

An  arrangement  as  shown  in  Fig.  6,  which  con- 
sists in  a  circuit  containing  a  condenser  and  a  spark 
gap,  constitutes  a  very  persistent  oscillator.  Pro- 
fessor Lodge  has  shown  us  how,  by  placing  it  near 
another  similar  circuit,  it  is  possible  to  demonstrate 
interesting  effects  of  resonance  by  the  experiment 
usually  referred  to  as  that  of  Lodge's  syntonic  jars. 
But,  as  Lodge  points  out,  "A  closed  circuit  such  as 
this  is  a  feeble  radiator  and  a  feeble  absorber,  so 
that  it  is  not   adopted  for  action  at  a  distance."     I 
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very  much  doubt  if  it  would  be  possible  to  affect 
nn  ordinary  receiver  at  even  a  few  hundred  yards. 
It  is  very  interesting  to  notice  how  easy  it  is  to  cause 
the  energ}-  contained  in  the  circuits  of  this  arrange- 
ment to  radiate  into  space.  It  is  sufficient  to  place 
near  one  of  its  sides  a  straight  metal  rod  or  good 
electrical  radiator.  The  only  other  condition  neces- 
sary for  long-distance  transmission  is  that  the  period 
of  oscillation  of  the  wire  or  rod  should  be  equal  to 
that  of  the  nearly  closed  circuit. 

Stronger  effects  of  radiation  are  obtained  if  the 
radiating  conductor  is  partly  bent  round  the  circuit, 
including  the  condenser  (so  as  to  resemble  the  cir- 
cuits of  a  transformer).  I  first  constructed  an  ar- 
rangement which  consists  of  a  Leydcn  jar  or  con- 
denser circuit,  in  which  is  included  the  primary  of 
what  may  be  called  a  Tesla  coil,   the  secondary  of 
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which  is  connected  to  the  earth  or  aerial  conductor. 
The  idea  of  using  a  Tesla  coil  to  produce  the  oscil- 
lations is  not  new.  My  idea  was  to  associate  with 
this  compound  radiator  a  receiver  tuned  to  the  fre- 
quency of  the  oscillations  set  up  in  the  vertical  wire 
by  the  condenser  circuit.  My  first  trials  were  not 
successful,  in  consequence  of  the  fact  that  I  had 
not  recognized  the  necessity  of  attempting  to  tune 
to  the  same  period  of  oscillation  (or  octaves)  the 
two  electrical  circuits  of  the  transmitting  arrange- 
ment (these  circuits  being  the  circuit  consisting  of 
the  condenser  and  primary  of  the  Tesla  coil  or  trans- 
former, and  the  aerial  conductor  and  secondary  of 
the  transformer).  Unless  this  condition  is  fulfilled, 
the  different  periods  of  the  two  conductors  create 
oscillations  of  a  different  frequency  -and  phase  in 
each  circuit,  with  the  result  that  the  effects  obtained 
are  feeble  and  unsatisfactory  on  a  tuned  receiver. 

The  sj'ntonized  transmitter  is  shown  in  Fig.  7. 
The  period  of  oscillation  of  the  vertical  conductor 
(A)  can  be  increased  by  introducing  turns,  or  de- 
creased by  diminishing  their  number,  or  by  intro- 
ducing a  condenser  in  the  series  with  it.  The  con- 
denser (C)  in  the  primary  circuit  is  constructed  in 
such  a  manner  as  to  render  it  possible  to  vary  its 
electrical  capacity.  The  receiving-station  arrange- 
ments are  shown  in  Fig.  8.  Here  we  have  a  vertical 
conductor  connected  to  earth  through  the  primary 
of  a  transformer,  the  secondary  circuit  of  which  is 
joined  to  the  coherer  or  detector.  In  order  to  make 
the  tuning  more  marked,  I  place  an  adjustable  con- 
denser across  the  coherer  in  Fig.  8.  Now,  in  order 
to  obtain  the  best  results,  it  is  necessary  that  the 
free  period  of  electrical  oscillations  of  the  vertical 
wire  primary-  of  transformer  and  earth  connection 
should  be  in  electrical  resonance  with  the  second 
circuit  of  the  transformer,  which  includes  the  con- 
denser. I  stated  that,  in  order  to  make  the  tuning 
more  marked.  I  placed  a  condenser  across  the 
coherer.  This  condenser  increases  the  capacity  of 
the  secondary  resonating  circuit  of  the  transformer, 
and  in  the  case  of  a  large  series  of  comparatively 
feeble  but  properly  timed  electrical  oscillations  being 
received,  the  effect  of  the  same  is  summed  up  until 
the  electromotive  force  at  the  terminals  of  the 
coherer  is  sufficient  to  break  down  its  insulation  and 
cause  a  signal  to  be  recorded. 

In  order  that  the  two  systems,  transmitter  and  re- 
ceiver, should  be  in  tune,  it  is  necessary  (if  we 
assume  the  resistance  to  be  verj'  small  or  negligible) 
that  the  product  of  the  capacity  and  inductance  in 
all  four  circuits  should  be  equal. 

Although  little  difficulty  has  been  encountered  in 
measuring  the  capacity'  used  in  the  various  circuits, 
the  measurement  or  calculation  of  the  value  of  the 
inductance  is  not  so  easy.  I  have  found  it  imprac- 
ticable by  any  of  the  methods  with  which  I  am  ac- 
quainted directly  to  measure  the  inductance  of.  say, 
two  or  three  small  turns  of  wire.  As  for  calculating 
the  inductance  of  the  secondary  of  small  trans- 
formers, the  mutual  effect  of  the  vicinitj-  of  the  other 
circuits  and  the  effects  due  to  mutual  induction 
greatly  complicate  the  problem. 

Experiments  have  confirmed  the  fact  that  the  re- 
ceiving induction  coils  having  the  secondary  \yound 
in  one  layer  and  at  a  certain  distance,  say  two  milli- 
meters (to  cause  the  capacity  to  be  so  small  as  to 
be  negligible),  have  a  time  period  approximatel}' 
equal  to  that  of  a  vertical  conductor  of  equal  length. 
If.  therefore,  we  are  using  an  induction  coil  having 
a  secondary  40  meters  long  on  the  receiver,  I  should 
use  a  vertical   wire   40  meters   long  at  both   trans- 
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mitting  and  receiving  stations.  By  so  doing  I  have 
the  two  circnits  at  the  receiving  station  in  time  with 
eacli  otlier,  and  I  only  liave  to  adjust  the  capacity 
of  the  condenser  at  the  transmitter,  which  can  easily 
be  done,  either  by  means  of  a  condenser  having 
movable  plates  that  can  be  slid,  more  or  less,  over 
each  other,  or  by  adding  or  removing  Leyden  jars. 

If  we  start  with  a  very  small  capacity  which  we 
gradually  increase,  a  value  of  the  capacity  will  be 
reached  which  will  cause  signals  to  be  recorded  on 
the  receiver.  Supposing  the  receiving  system  to  be 
within  the  sphere  of  action  of  the  transmitter,  then 
the  signals  will  be  strongest  when  the  capacity  of 
the  condenser  is  of  a  certain  value.  If  we  still  in- 
crease the  capacity,  the  signals  will  gradually  die 
away,  wliile  if  we  go  on  increasing  the  capacity, 
and,  at  the  same  time,  add  inductance  to  the  aerial, 
.to  keep  it  in  tune  with  the  condenser-jar  circuit, 
we  are  still  radiating  waves,  but  these  do  not  affect 
the  receiver.  If.  however,  at  the  receiving  station 
we  add  inductance  or  capacity  to  the  wire  (A) 
Fig.  8,  and  also  to  the  ends  of  the  secondary  of 
(J:)  wc  find  ourselves  able  to  receive  messages 
from  the  transmitter  although  we  are  utilizing  waves 
of  a  different  frequency. 

It  is  easy  to  understand  that  if  we  have  several 
receiving  stations,  each  tuned  to  a  different  period 
ot  electrical  vibration,  and  of  which  the  correspond- 
ing inductance  and  capacity  at  the  transmitting  sta- 
tion are  know'n,  it  will  not  be  difficult  to  transmit 
to  any  one  of  them  without  danger  of  the  message 
being  picked  up  by  the  other  stations  for  which  it 
is  not  intended.  But.  better  than  this,  we  can  con- 
nect to  the  same  vertical  sending  wire,  through  con- 
nections of  different  inductance,  several  differently 
tuned  transmitters,  and  to  the  receiving  vertical  wire 
a  number  of  corresponding  receivers.  Different 
messages  can  be  sent  by  each  transmitter  connected 
to  the  same  radiating  wire  simultaneously,  and  re- 
ceived equally  simultaneously  by  the  vertical  wire 
connected  to  differently  tuned  receivers.  This  re- 
sult, which  I  believe  to  be  quite  novel,  I  showed  to 
several  friends  of  mine,  including  Dr.  Fleming, 
F.  R.  S.,  in  the  summer  of  last  year,  and  to  an 
Admiralty  Commission.  A  further  improvement  has 
been  obtained  by  the  combination  of  the  two  sys- 
tems. In  this  case  the  cylinders  are  connected  to 
the  secondary  of  the  transmitting  transformer,  and 
the  receiver  to  a  properly  tuned  induction  coil,  and 
all  circnits  must  be  tuned  to  the  same  period  as  al- 
ready   described.     (See    Fig.    g.) 

The  tuning  of  the  receiver  to  respond  to  the 
period  of  the  transmitter,  as  used  in  the  old  form 
of  transmitter  shown  in  Fig.  i,  or  in  the  new  one 
shown  in  Fig.  7,  has  enabled  results  to  be  obtained 
over  considerable  distances  with  moderate  heights. 
As  already  published  by  Dr.  Fleming,  signaling  has 
been  successfully  carried  out  over  a  distance  of 
50  kilometers,  with  a  cylinder  only  1.25  meters  high, 
40  inches  in  diameter.  This  has  led  to  the  possi- 
bility of  constructing   portable    apparatus   for   army 


FIG.    8.       SYNTONIC   WIRELESS   TELEGPAPHY. 

purposes  which  should  be  of  great  service  in  the 
field.  I  have  succeeded  in  constructing  a  complete 
installation  on  a  steam  motor  car.  On  the  roof  of 
the  car  there  is  placed  a  cylinder  which  can  be 
lowered  when  traveling,  its  height  being  only  six 
or  seven  meters,  and  by  this  means  communication 
has  been  easily  carried  out  with  a  syntonized  sta 
tion  over  a  distance  of  31  miles.  A  25~centimeter 
spark  induction  coil  worked  by  accumulators  and  tak- 
ing about  100  watts  is  used  for  transmitting,  and 
the  accumulators  can  be  recharged  by  a  small  dynamo 
worked  by  the  car  motor.  I  believe  such  an  ap- 
pliance might  have  been  of  use  to  the  besieged  gar- 
risons in  South  Africa  and  China.  A  strip  of  wire 
netting  laid  on  the  ground  is  sufficient  for  earth 
connection,  and  by  dragging  it  along  communication 
can  be  established  even  when  the  car  is  traveling. 
I  have  recently  obtained  as  good  results  by  not  using 
any  ''connection"  to  earth,  but  only  utilizing  in  lieu 
of  earth  the  electrical  capacity  of  the  boiler  of  the 
motor  car.  I  also  find  that  signals  can  be  trans- 
mitted a  considerable  distance  with  the  cylinder  in 
a  horizontal  position. 

Last  spring  I  recognized  the  desirability  of  carry- 
ing out  tests  between  stations  situated  at  much 
greater  distances  apart  than  had  been  attempted 
heretofore.  A  station  was  established  at  the  Lizard. 
Cornwall,   and   on   the   first   attempt    communication 


was  effected  with  St.  Catherine's,  Isle  of  Wight,  over 
a  distance  of  186  miles,  which,  I  believe,  is  the 
record  distance  over  which  signals  have  been  sent 
through  space  without  wires.  It  is  interesting  to 
observe  that  signals  were  obtained  over  this  distance 
with  the  transmitting  apparatus  as  shown  in  Fig.  i 
or  with  the  arrangement  shown  in  Fig.  7,  provided 
always  that  a  suitable  resonating  induction  coil  was 
employed  at  the  receiving  station.  The  amount  of 
enei:gy  used  for  signaling  over  this  distance  is  not 
more  than  150  watts,  but  experiments  with  a  larger 
amount  of  energy  will  shortly  be  carried  out.  In 
the  case  of  the  186  miles'  transmission,  the  aerial 
conductor  consisted  of  four  parallel  vertical  wires 
1.50  meters  apart,  48  meters  long,  or  in  a  strip  of 
wire  netting  of  sanie  length.  It  is  interesting  to 
note  that  in  order  to  communicate  between  my  sta- 
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tions  at  Poole  and  St.  Catherine's  (distance  31  miles) 
with  the  same  ainount  of  energy  and  the  same  kind 
of  aerial  wire  this  must  be  20  meters  high  to  ob- 
tain signals  of  about  the  same  strength  as  those  ob- 
tained between  the  186-mile  stations  with  the  48- 
meter  aerials.  This  goes  to  confirm  many  other  re- 
sults previously  obtained,  which  indicate  that  with 
a  parity  of  other  conditions  the  distance  varies  with 
the  square  of  the  height  of  the  vertical  conductors 
at  the  two  stations.  I  have  always  found  this  law 
fulfilled,  if  the  height  of  the  conductors  at  the  two 
stations  is  approximately  equal,  although  an  at- 
tempt has  been  made  recently  to  throw  doubt  upon 
its  correctness. 

You  will  admit  that  the  progress  achieved  in 
syntonic  space  telegraphy  must  have  enormously  in- 
creased its  field  of  application  and  usefulness,  since 
a  very  great  number  of  non-interfering  stations  can 
now  be  worked  in  the  immediate  vicinity  of  each 
other.  It  will  probably  be  of  interest  if  I  give  you 
a  few  examples  of  the  progress  made  in  the  practical 
utilization  of  my  system.  An  eminent  electrician 
recently  expressed  a  doubt  whether  there  was  at 
present  a  single  circuit  worked  commercially  on  a 
practical  system  of  wireless  telegraphy.  If  earning  a 
revenue  from  working  installations  can  be  termed  a 
commercial  working,  even  such  an  incomplete  list 
of  these  as  time  will  now  permit  me  to  give  you, 
and  which  are  now  all  in  permanent  working  order, 
may  be  sufficient  proof  that  a  beginning  at  least  has 
been  made  in  the  commercial  utilization  of  the  sys- 
tem. 

In  March,  1900.  there  were  in  use  in  the  Royal 
Navy,  in  South  African  waters,  five  installations  of 
my  system.  The  Admiralty  was  apparently  well 
satisfied  with  its  working,  since  in  May  of  last  year 
they  decided  to  extend  its  adoption  to  32  more  ships 
and  land  stations.  The  conditions  of  the  contract 
were  that  each  apparatus  before  being  accepted 
should  be  satisfactorily  worked  by  naval  signalmen 
between  two  ships  anchored  at  Portsmouth  and  Port- 
land, over  a  distance  of  62  miles,  a  considerable 
portion  of  which — i.  e..  18  miles — lies  over  land, 
with  intervening  hills,  and  the  height  of  aerial  wire 
was  specified  not  to  exceed  on  each  ship  49  meters. 
The  apparatus  was  delivered  in  a  comparatively  short 
time,  no  sets  having  been  found  unsatisfactory.  The 
apparatus  supplied  to  the  Admiralty  is,  so  far,  all  of 
the  old  pattern — i.  e.,  the  non-syntonized  system ; 
and  I  have  been  informed  that  messages  have  been 
transmitted  and  received  by  naval  signalmen  be- 
tween ships  more  than  160  kilometers  apart.  It 
sometimes  occurs  that  the  unfamiliarity  of  the  op- 
erators with  the  particular  kind  of  apparatus  used 
caused  unsatisfactory  results  to  be  obtained,  but  I 
believe  this  trouble  will  soon  disappear.  I  am  glad 
to  be  able  to  state  that  arrangements  are  being  made 
to  install  my  new  syntonic  apparatus  upon  several 
of. His  Majesty's  ships.  I  believe  that  in  no  other 
navy  in  the  world  is  wireless  telegraphy  being  worked 
regularly  over  such  considerable  distances.  My  sys- 
tem is  also  used  for  communication  between  the 
Borkum  riff  and  Borkum  lightship  in  Germany, 
where  an  ordinary  commercial  charge  is  made  for 
messages  received  from  ships,  and  it  is  employed, 
further,  on  the  Nord  Deutscher  Lloyd's  mail  steamer 
Kaiser  Wilhelm  der  Grosse. 

According    to   an    official   report   of    the   imperial 
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Independent  Telephone  Association  of  Wisconsin,  La  Crosse, 
Wis..  June  25th  and  26tli. 

Northwestern  Electrical  association,  Sheboygan,  Wis.,  June 
26th  and  27lh. 

United  Electrical  Contractors'  association  of  New  York  State, 
Builders"  Exchange  building,  Buffalo,  N.  Y.,  July  17th, 

American  Institute  of  Electrical  Engineers  (general  meeting). 
Temple  of  Music,  Buffalo,  N.  Y,,  August  20th  to  24th. 

Ohio  Electric  Light  association,  Put-in-Bay,  Ohio,  August  20th 
to  22d. 

Pennsylvania  State  Street  Railway  association,  York,  Pa.. 
September  4th. 

International  Association  of  Municipal  Electricians,  Niagara 
Falls,  N.  Y. ,  September  2d.  3d  and  4th. 

New  York  State  Street  Railway  association,  Rochester,  N.  Y., 
September. 

Association  of  Edison  Illuminating  Companies,  Buffalo,  N.  Y., 
September  loth. 

Roentgen  Society  of  the  United  States,  University  of  Buffalo, 
Buffalo,  N.  Y.,  September  lothand  nth. 


Old  Time  Telegraphers' association  and  United  States  Mili- 
tary Telegraph  Corps,  Windsor  Hotel,  Montreal,  Que.,  Septem- 
ber nth,  i2tb  and  13th. 

American  Street  Railway  association,  Madison  Square  Garden, 
New  York,  N.  Y.,  October  gtb  to  nth. 

South  Carolina  Interstate  and  West  Indian  Exposition, 
Charleston,  5.  C,  December  i,  1901,  to  June  i,  igoa. 


Visitors  to  the  Pan-American  Exposition  will  find 
I  he  Western  Electrician's  space  in  Section  F  2  in 
the  Electricity  building,  where  they  will  be  cordially 
welcomed. 


The  scarcity  of  platinum  is  beginning  to  cause 
some  concern  among  the  electrical  manufacturers  of 
the  country.  For  about  five  years  the  price  of  this 
valuable  metal  has  steadily  risen,  until  to-day  it  is 
listed  at  a  higher  price  than  ever  since  its  discovery, 
and  every  indication  points  to  still  higher  prices. 
Platinum  is  now  quoted  at  about  $36  an  ounce, 
about  twice  the  quotation  of  gold,  while  five  years 
ago  it  sold  as  low  as  $5  an  ounce.  Since  the  flood- 
ing of  the  platinum  mines  in  the  Transvaal,  which 
occurred  after  the  breaking  out  of  the  Boer  war, 
manufacturers  have  had  to  rely  on  Siberia  for  their 
supply  of  the  valuable  metal.  Some  little  hope  was 
held  out  that  platinum  would  be  found  in  Alaska 
and  other  northern  mining  countries,  but  no  such 
discoveries    have    been    made. 

Platinum  is  used  in  the  manufacture  of  incan- 
descent lamps  and  for  many  electrical  and  physical 
appliances,  as  well  as  in  medicine  and  for  the  manu- 
facture of  crucibles  where  high  temperatures  are 
required.  A  comparatively  recent  demand  for  the 
metal  has  come  from  its  use  in  photography.  The 
platinum-finished  photographs  have  been  very  popular 
and  the  use  of  platinum  for  this  purpose  has  drawn 
largely  on  the  supply.  With  a  view  to  regulating 
the  use  of  the  metal,  the  German  Reichstag  recently 
considered  a  measure  prohibiting  the  use  of  platinum 
in  photography.  The  advocates  of  the  bill  claimed 
that  as  platinum  was  absolutely  essential  in  medi- 
cine and  electrical  work,  its  use  for  purposes  which 
were  not  necessary  should  be  stopped.  The  measure 
was  not  passed,  but  its  introduction  called  attention 
to  a  condition  which  is  said  by  scientists  to  be  rap- 
idly becoming  serious. 


An  indication  of  the  increasing  value  of  electric- 
railway  securities  in  this  country  is  shown  by  the 
desire  recently  manifested  by  English  investors  to 
obtain  American  traction  shares.  Some  of  the  large 
financial  houses  of  England  have  sent  representatives 
to  the  United  States  to  look  into  the  traction  securi- 
ties in  the  larger  cities,  and  now  the  Financial 'Times 
of  London  appears  with  the  announcement  that  it  pur- 
poses to  investigate  desirable  urban  transportation 
properties  in  this  country,  with  a  view  to  their  sub- 
stitution for  steam  railways,  so  much  in  favor  with 
English  investors.  The  London  journal  thinks  that 
the  limit  of  profits  from  American  trunk  lines  must 
soon  be  reached,  and  advises  its  readers  to  buy 
American  traction  shares  while  they  can  get  them 
cheap.  Among  the  number  of  stocks  and  bonds 
listed  by  the  Financial  Times  as  "recommended  pur- 
chases" are  those  of  the  Metropolitan  and  Third 
Avenue  companies  of  New  York  city,  the  Cleveland 
City  Electric  Railway  company,  the  Kansas  City 
Metropolitan  company  and  the  Metropolitan  West 
Side  Elevated  Railway  company  of  Chicago. 

The  suggestion  is  also  made  that  Englishmen 
attempt  to  secure  an  interest  in  the  Chicago  Consoli- 
dated Traction  company  "as  a  means  of  carrying 
the  war  into  the  enemy's  country,"  inasmuch  as 
that  corporation  paid  Mr.  Yerkes  $10,000,000,  "with 
some  of  which  money  he  is  no  doubt  now  beleaguer- 
ing London." 

Whatever  may  be  the  direct  cause  of  the  anxiety  of 
our  English  cousins  to  invest  in  our  street-railway 
stocks,  it  is  certain  that  American  traction  securities 
have  lacked  the  public  interest  they  deserve  as  com- 
pared with  the  prominence  given  the  securities  of  the 
steam  railroads.  A  street-railway  system  in  any  large 
city  is  almost  certain  to  be  a  profitable  enterprise.  It 
enjoys  a  fixed  income,  unhampered  with  the  costly 
competition  and  heavy  operating  expenses  to  which 
steam  roads  are  subject  and  its  stocks  and  bonds 
should   prove   safe   securities   for   investment. 


lo  dispose  of  their  surplus  ptoductions  in  various 
quarters  of  the  world  and  have  addressed  themselves 
seriously  to  the  study  of  the  condilions  which  arc 
requisite  for_  healthful  and  permanent  growth.  Dur- 
ing the  nine  months  ended  March,  1901,  the  exports 
of  electrical  machinery  reached  a  total  valuation  of 
S'4-339,io6,  a  large  increase  over  those  for  the  same 
period  of  1900,  the  nine  months'  exports  in  that  year 
amounting  in  value  to  $2,906,031.  The  gain  in  the 
exports  of  instruments  and  apparatus  for  scientific 
purposes,  including  telegraph,  telephone  and  other 
electric  appliances,  is  not  so  striking,  the  figures  for 
the  nine  months  ended  March,  1901,  being  $5,495,309. 
against  $4,750,474  for  the  corresponding  period  of 
the  previous  year.  A  general  conclusion  that  may 
be  arrived  at  from  a  study  of  these  figures,  taken 
in  connection  with  those  of  other  lines,  is  that  the 
commercial  expansion  of  the  United  States  is  a  fact 
of  constantly  enlarging  proportions  which  opens  up 
new  vistas  in  the  struggle  for  ascendancy  among  the 
industrial  nations.  Prolific  as  it  has  been  of  great 
surprises,  especially  in  the  electrical  field,  it  is  doubt- 
ful whether  similar  phenomena  will  spring  from  its 
undemonstrated  forces.  It  would  seem,  now  that 
the  causes  of  our  unlooked-for  triumphs  are  known 
and  are  being  carefully  weighed  and  studied,  that 
the  future  will  be  one  of  fruition,  of  the  gradual 
maturing  of  our  powers,  rather  than  of  sudden  blos- 
soming of  some  novel  capacity  of  competition.  *rhe 
day,  perhaps,  is  not  far  distant  when  the  more  in- 
telligent of  our  rival  nations  will  be  able  to  meet 
us  upon  more  nearly  equal  terms,  and  when  it  will 
be  necessary  to  supplement  our  natural  advantages 
and  our  highly  developed  industrial  efficiency  with 
the  appliances  of  education,  of  special  training,  of 
technical  skill,  of  more  scientific  methods  of  extend- 
ing trade,  which  have  already  secured  rich  returns, 
to  Germany,  for  example,  in  quarters  of  the  globe 
where  our  goods  as  yet  have  made  but  little,  if  any, 
headway.  


It  is  very  evident  from  a  perusal  of  the  monthly 
export  table  prepared  by  the  statistical  branch  of 
the  Treasury  Department  that  the  exportation  of 
electrical  goods  from  the  United  States  is  no  longer 
a  matter  of  experiment,  but  that  our  electrical  manu- 
facturers have  satisfied  themselves  that  it  is  feasible 


One  of  the  most  remarkable  examples  of  rapid 
street-railway  legislation  is  that  just  recorded  in  the 
state  of  Pennsylvania.  Two  bills  were  presented  in 
the  state  Legislature  that  related  to  the  granting  of 
city  traction  privileges.  One  of  these  measures  per- 
mits the  laying  of  tracks  upon  any  unoccupied  streets 
in  any  of  the  cities  of  Pennsylvania,  with  municipal 
consent,  and  the  other  permits  the  building  of  ele- 
vated and  underground  railways.  Within  48  hours 
from  the  time  the  bills  were  introduced  in  the  state 
Senate  they  had  been  "railroaded"  through  and  passed. 
Six  days  later  they  had  become  laws  by  action  of  the 
lower  house  of  the  Legislature  and  the  affixing  of 
the  signature  of  the  governor.  The  passing  of  the 
bills  caused  a  flood  of  applications  for  traction  char- 
ters to  pour  into  the  state  department.  Within  two 
days  nearly  a  hundred  charters  were  granted.  The 
most  valuable  grants  went  to  Philadelphia,  although 
capitalists  in  Scranton,  Pittsburg  and  Allegheny  re- 
ceived very  important  charters. 

In  Philadelphia  the  situation  has  aroused  widespread 
interest.  Fourteen  traction  franchises,  from  as  many 
companies,  all  said  to  be  controlled  by  one  syndicate, 
were  hurriedly  passed  by  the  city  government  in  a 
time  so  brief  that  the  members  voting  for  them 
could  not  have  had  a  chance  to  read  them  after  their 
introduction.  These  franchises  cover  practically  all 
the  available  streets  not  already  occupied  by  the 
Union  Traction  company's  lines.  Appreciative  of  the 
magnitude  of  the  gift  of  these  valuable  franchises 
to  private  citizens  without  return  to  the  people,  Mr. 
John  Wanamaker,  in  a  letter  to  the  mayor  of  Phil- 
adelphia, offered  to  pay  the  city  $2,500,000  for  the  14 
franchises.  This  offer  was  ignored  by  the  mayor, 
who  refused  to  veto  the  measures. 

The  privileges  of  the  Philadelphia  franchises  bear 
a  striking  contrast  to  those  of  similar  measures  that 
have  been  considered  by  other  American  cities.  The 
franchises  are  for  perpetuity.  They  exact  small 
compensation  for  the  use  of  the  streets.  They  make 
no  provision  for  lower  fares,  for  transfers,  or  for 
adequate  accommodations,  and  none  of  the  safe- 
guards to  public  interests  are  imposed  that  have 
been  employed  in  other  cities  to  such  great  advan- 
tage. One  of  the  most  valuable  rights  covered  by 
the  new  ordinances  is  the  permission  to  operate  a 
railway  on  Broad  street,  Philadelphia's  principal 
boulevard.  The  right  to  tear  up  that  street  will  be 
vigorously  contested  by  the  Union  Traction  com- 
pany, and  doubtless  other  long  and  tedious  litigation 
^vi^  ensue  before  the  conditions  of  the  franchise 
grants  will  be  fulfilled. 


June  22,  1901 

Electric  Light  for  Small  Houses.' 

By  R.  D.  Sumjieufield,  A.  M.  I.  M.  E. 

The  question  of  electric  illumination  for  the  class 
of  small  dwelling  houses,  occupying  in  point  of  size 
llie  position  between  the  workman's  five-roomed  cot- 
tage and  the  detached  villa,  is  one  which  it  is  ear- 
nestly to  be  hoped  will  soon  have  more  attention  paid 
to  it,  both  on  account  of  the  enormous  number  of 
people  who  would  be  benefited  by  being  able  to  light 
their  houses  by  electricity  as  cheaply  as  by  gas  or  oil, 
and  also  on  account  of  the  great  impetus'which  would 
be  given  to  the  electric-light  industry  if  all  such 
small  houses  now  using  gas  were  to  adopt  electricity 
instead.  The  class  of  houses  mentioned  above  con- 
stitutes a  large  proportion  of  the  dwelling  houses 
proper  m  most  towns,  but  as  yet  very  little  has  been 
done  in  the  wav  of  supplying  them  with  electric  light. 
This  is  chiefly  owing  to  the  very  limited  demand  for 
light  from  such  houses,  causing  the  electric-lighting 
companies  and  corporations,  as  a  rule,  to  pass  them 
by  with  very  little  consideration,  and  to  make  small 
effort  to  develop  business  in  this  quarter;  but  if 
whole  streets  of  such  houses  could  be  induced  to 
make  use  of  the  light,  they  would  become  most  profit- 
able  customers. 

On  the  score  of  health,  electric  lighting  is  far 
more  important  for  small  houses  than  large  ones,  as 
small  rooms  so  soon  get  hot,  stuffy  and  unhealthy 
when  lighted  by  gas  or  oil;  in  a  room  14  feet  by  12 
feet  the  writer  recently  noticed  a  difference  of  five 
degrees  Fahrenheit  in  the  temperature  just  below  the 
ceiling  and  against  the  wall  less  than  four  feet  lower 
down,  after  three  hours  of  lamplight,  but  with  no 
fire  in  the  room.  This  gives  some  idea  of  the  over- 
heated state  into  which  small  rooms  soon  get  when 
using  the  ordinary  artificial  lights;  but  those  who 
are  obliged  to  sit  for  several  hours  in  such  rooms 
during  winter  evenings  will  need  no  telling  that 
gas  or  oil  are  not  the  proper  illuminants  to  use  in 
such  confined  spaces,  while  the  blackened  ceilings 
and  dingy  curtains  prove  that  the  bad  effects  of  the 
light  are  not  confined  to  human  beings  only.  Yet 
the  small  householder  puts  up  with  these  disadvan- 
tages, considering  that  electric  light  is  quite  beyond 
him ;  he  may  earn  his  living  in  an  electrically  lighted 
office,  may  be  able  to  afford  more  for  light  than  he 
is  paying,  and  may  even  have  an  electric-light  cable 
laid  in  the  street  before  his  door,  yet  he  seldom 
seems  to  think  of  taking  up  the  question  of  electric 
lighting  seriously.  This  may  be  because  he  consid- 
ers it  dangerous,  as  even  now  a  great  number  of 
people  imagine  that  they  might  be  killed  or  seriously 
injured  by  touching  any  kind  of  electric  wire;  but 
the  objection  which  probably  weighs  heaviest  with 
most  people  is  the  trouble  and  expense  involved  in 
wiring  and  fitting  up  their  houses  for  the  electric 
light,  and  as  they  have  very  little  data  to  go  upon, 
they  are  apt  to  form  very  exaggerated  estimates  of 
the  cost,  besides  imagining  that  the  house  will  have 
to  be  partially  pulled  down  to  run   the  wires. 

Now,  a  small,  seven-roomed  house — such  as  are 
rented  in  the  suburbs  of  London  at  about  ijo  per 
annum — could  be  fitted  up  with  an  installation  to  give 
a  quite  sufficient  degree  of  illumination  at  a  cosr  of 
£1  per  i6-candlepower  lamp,  this  sum  including 
lamps,  plain  but  sound  fittings,  switches  and  acces- 
sories, wires,  and  labor  in  wiring,  and  fixing.  Such 
an  installation  would  consist  of  two  i6~candlepower 
lamps  each  in  the  front  and  back  sitting  rooms, 
one  in  the  hall,  one  in  the  kitchen,  one  each  in  the 
first  and  second  bedrooms,  one  eight-candlepower 
lamp  in  the  third  bedroom,  and  one  eight-candle- 
power  lamp  in  the  bathroom — or  10  lamps  in  all, 
equivalent  to  18  eight-candlepower  lamps.  Now,  a 
central-supply  station,  charging,  say,  6d.  per  Board 
of  Trade  unit,  will  receive  an  average  revenue  of 
about  6s.  per  eight-candlepower  lamp  per  annum; 
but  as  this  average  includes  shops  and  business  prem- 
ises, as  well  as  private  houses,  we  may  take  the  cost 
to  the  small  householder  at  6s.  6d.  per  eight-candle- 
power lamp  per  annum,  as  he  burns  his  lamps  for 
longer  hours  than  a  shopkeeper  or  the  tenant  of  an 
office.  In  the  case  under  consideration,  with  an 
equivalent  of  18  eight-candlepower  lamps  fixed,  the 
annual  cost  of  current  would  come  to  £5  17s.  at  6d. 
per  Board  of  Trade  unit;  and  if  we  add  los.  for 
meter  rent,  the  annual  cost  would  be  £6  ys.  The 
cost  of  gas  at  3s.  6d.  per  1,000  cubic  feet  for  the  same 
number  of  burners  as  electric  lamps,  and  to  burn 
for  the  same  number  of  hours,  would  come  to  about 
£2  5s.  per  annum,  including  rent  of  meter.  The  dif- 
ference in  cost,  therefore,  between  gas  and  electric 
light  would  be  £4  2s.,  and  although  this  seems  large, 
yet  when  the  longer  life  of  curtains,  pictures  and 
furniture  and  the  less  frequent  necessity  for  painting 
and  whitewashing  is  taken  into  account,  not  to  speak 
of  the  very  great  benefit  to  health,  the  difference 
becomes  very  small — in  fact,  the  advantages  gained 
by  using  electricity  more  than  counterbalance  the 
increased  cost.  Of  course,  with  current  at  3d.  or  46 
per  Board  of  Trade  unit,  the  difference  between 
the  cost  of  electricity  and  gas  is  decreased,  or  the 
cost  becomes  equal.  In  Brighton,  for  instance,  elec- 
tric light  is  cheaper  than  gas,  and  is  therefore  used 
in  the  smallest  shops,  while  small  dwelling  houses, 
at  rents  of  f20  and  £25  per  annum,  are  wired  for 
electric  light  instead  of  having  gas-pipes  put  in  while 
building. 

The  first  cost  of  an  installation,  however,  soine- 
times  prevents  the  householder  from  putting  one  in, 
although  he  might  be  quite  willing  to  pay  the  extra 

I.    From  the  London  Electrical  Engineer. 
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annual  cost  for  light,  as  against  gas.  The  installa- 
tion of  10  lamps  mentioned  above  would  cost  £io. 
and  the  tenant  might  hesitate  to  spend  this  lump 
sum,  especially  as  he  would  have  to  leave,  at  any 
rate,  part  of  the  installation  behind  him  in  case  of 
removal.  This  difficulty  is,  however,  overcome  by 
such  concerns  as  the  National  Free  Wiring  company, 
which  will  put  in  a  complete  installation  free  of  cost 
in  the  first  instance,  and  charge  for  the  use  of  the 
same  a  rent  of  about  id.  for  each  Board  of  Trade 
unit  consumed,  as  registered  by  the  meter.  Several 
Corporations  have  also  commenced  to  hire  out  fit- 
tings to  their  customers  at  a  nominal  rent.  Electric 
wires  in  private  houses  should  be  run  in  steel  con- 
duits, as  the  risk  of  fire  is  much  less  when  the  wires 
are  carried  in  this  manner  than  when  run  in  wood 
casings;  besides  which,  the  cost  of  labor  in  wiring 
is  from  30  to  40  per  cent.  less.  In  some  cases  it 
might  be  possible  to  draw  the  wires  "into  existing 
gas-pipes  by  altering  the  sharp  bends  and  introduc- 
ing junction  boxes  at  intervals;  but  the  insulation 
of  the  wires  would  probably  be  damaged  by  the 
burrs  on  the  ends  of  pipes  unless  the  greatest  care 
was  exercised. 

If.  by  using  the  electric  light,  the  occupiers  of 
small  houses  benefited  in  health  and  comfort,  the 
suppliers  of  the  light  would  also  benefit  from  a  pe- 
cuniary point  of  view,  as  such  customers  would  be 
very  profitable  ones.  The  maximum  demand  for 
current  from  the  class  of  houses  in  question  would 
not  occur  until  most  business  places  were  closing, 
and  would  continue  until  11  or  12  at  night,  thus 
flattening  the  peak  of  the  load  curve  at  the  lighting 
station  and  increasing  the  load  efficiency  of  the  plant. 
Of  course,  it  would  not  pay  to  lay  cables  down  a 
street  to  supply  one  or  two  small  customers  only, 
and  electric-light  companies  and  corporations  should 
therefore  canvass  thoroughly  all  the  streets  of  smaller 
houses  in  their  districts,  leaving  at  each  house  little 
pamphlets,  setting  forth  in  the  plainest  manner  the 
advantages  of  the  electric  light,  together  with  the 
approximate  cost  of  installing  same  or  hiring  fittings, 
and  the  actual  average  annual  cost  of  current  per 
i6-candlepower  and  eight-candlepower  lamps,   etc. 

To  charge  by  meter  for  the  small  quantity  of  cur- 
rent required  in  the  cases  we  are  considering  would 
be  expensive  for  the  lighting  company,  and  might 
result  in  a  dead  loss  to  it,  as  sometimes  the  meters 
will  not  record  very  small  currents.  One  system  of 
charging  which  has  been  tried  is  to  charge  a  fixed 
price  per  annum  for  each  lamp  fixed ;  this  gives  sat- 
isfaction to  the  customer,  as  he  always  knows  how 
much  he  has  to  pay,  and  can  burn  his  lamps  as  long 
as  be  likes;  it  affords  means,  however,  for  unscru- 
pulous persons  to  cheat  the  supply  company.  Aii- 
other  system,  especially  applicable  to  new  houses,  is 
for  the  landlord  to  put  in  a  complete  installation, 
including  lamps  and  fittings,  and  to  charge  a  slightly 
higher  rent  to  cover  cost  of  current  and  hire  of 
fittings,  so  that  the  tenant  has  no  need  to  trouble 
about  the  light  at  all.  This  system  is  giving  great 
satisfaction  in  many  blocks  of  flats  m  London ;  large 
blocks  sometimes  have  their  own  generating  station 
in  the  basement,  in  which  case  the  current  can  be 
produced   very   cheaply. 

The  value  of  the  small  customers  mentioned  at 
the  beginning  of  this  article  to  the  supply  company 
or  corporation  depends  upon  the  number  of  them 
in  a  given  length  of  street;  if  the  number  who  now 
use  gas  were  to  use  electricity  instead,  they  would 
probably  be  the  most  valuable  class  of  customers. 
But  it  does  not  pay  to  take  a  main  down  a  long  street 
to  supply  only  one  or  two  such  customers,  and  sup- 
ply companies,  therefore,  generally  demand  a  guar- 
antee that  a  certain  number  of  units  will  be  con- 
sumed before  they  will  lay  a  main  in  a  new  district. 
In  one  large  London  suburb  the  corporation  requires 
a  guarantee  that  it  shall  receive  a  return  of  at  least 
15  per  cent,  per  annum  on  its  outlay  before  it  will 
make  an  extension  of  mains.  Where  a  main  is 
already  laid  in  a  street,  the  supply  company  can 
afford  to  connect  almost  any  customer,  as  the  av- 
erage cost  of  such  connection  varies  from  50s.  or 
60s.  for  shops  where  the  pavement  only  has  to  be 
crossed,  to  £5  or  £6  for  private  houses  with  gardens 
in  front.  In  the  case  of  the  small  houses  under  con- 
sideration, the  total  cost  of  a  connection  from  the 
street  main  to  the  house  meter  would  come  to  about 
£4,  and  if  the  revenue  per  eight-candlepower  lamp 
per  "annum  from  such  houses  is  taken  at  6s.  6d.,  one 
lamp  would  cover  the  interest  on  this  outlay  and  the 
proportion  of  the  meter  inspector's  time. 

For  some  of  the  latter  figures  in  this  article  the 
writer  is  indebted  to  the  officials  of  the  Croydon 
corporation  electric-light  department. 
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Architecture  of  the  Electric  Tower. 

[Ernst  Knaufft  in  the  Review  of  Reviews.] 

The  original  plans  of  the  Electric  Tower  [at  the 
Pan-American  Exposition]  designed  by  John  Galen 
Howard  did  not  call  for  such  a  broad  structure,  but 
in  the  exigencies  of  construction  it  was  necessary 
to  add  two  feet  to  the  width.  It  is,  therefore,  not 
Mr.  Howard's  fault  that  the  tower  is  not  more  ele- 
gant in  its  lines.  Seen  in  the  daytime,  there  is  much, 
we  think,  to  criticise  in  the  details  of  the  building. 
The  conspicuous  stairway  in  the  circular  colon- 
nade on  top  is  suggestive  of  utilitarian  rather  than 
ornamental  architecture,  as  though  the  building  were 
a  lighthouse,  and  the  stairway  were  to  protect  the 
keeper  from  wind  and  storm.  The  finials  every- 
where are  heavy.  The  detached  stars  upon  the  top 
seem  commonplace,  and  the  star  patterns  within 
the  circle  which  forms  the  panel  on  the  shaft  are 
suggestive  of  the  spent  pinwheel  of  the  fifth  of 
July.  It  must  be  acknowledged,  however,  that  the 
night  effect  is  remarkably  imposing;  that  the  heavy 
details  we  have  spoken  of  vanish,  and  that  the  whole 
tower  is  lightened  a  hundredfold.  The  perpendicular 
lines  of  electric  lights,  which  bring  out  a  pilaster 
on  each  side,  seem  to  narrow  the  building  to  a 
proper  proportion,  and  our  pinwheels  become  verita- 
ble pyrotechnics  of  greatest  elegance.  It  was  in- 
tended to  throw  flashlights  from  the  flambeau  of  the 
"Goddess  of  Light."  But  it  was  later  found  that  no 
one  could  be  obtained  who  would  undertake  the 
venturesome  task  of  wiring  the  figure  at  the  dizzy 
height  of  some  400  feet.  We  think  that,  artistically, 
there  is  a  gain  in  this  change  of  plan,  that  the  para- 
mount beauty  of  the  exhibition  consists  of  the  reti- 
cent way  in  which  the  lighting  has  been  accom- 
plished. The  effect  of  the  absence  of  the  calcium, 
colored  and  arc  lights,  and  the  limitation  to  the 
delicate  incandescent  eight-candlepower  lamps,  w^hich 
shine  like  dewdrops  upon  some  night-blooming  ex- 
otic, is  far  more  charming  without  the  trombone  note 
of   gigantic  searchlights. 

The  tower  is  tinted  an  ivory  yellow,  picked  out 
here  and  there  with  a  light  green,  suggesting  the 
color  note  of  Niagara.  Some  of  the  panels,  the  top 
of  the  Corinthian  columns,  and  the  spandrel  figures 
over  the  doorway  at  the  back  of  the  tower  are  gilded, 
while  the  two  niches  in  front,  behind  the  figures,  to 
the  left  of  "Lake  Huron,"  by  Louis  A.  Gudebrod,- 
and  to  the  right,  "Lake  St.  Clair,"  by  Henry  Baerer. 
are  colored  yellow  in  imitation  of  gold,  and  make 
most  satisfactory  spots  of  color  upon  the  two  wings. 


Andrew  Carnegie's    Gift  to    House    the 
Wheeler  Electrical  Library. 

The  interesting  announcement  is  made  that  the 
American  Institute  of  Electrical  Engineers  has  just 
received  from  Mr.  Andrew  Carnegie  a  check  for 
$6,880.28,  with  which  to  house,  catalogue  and  com- 
plete the  Wheeler  electrical  library.  This  sum  is 
said  to  duplicate  exactly  the  cost  to  Dr.  Schuyler  S. 
Wheeler  of  the  Latimer  Clark  library  presented  to 
the  Institute  on  May  21st.  Mr.  Carnegie's  gift  will 
enable  the  conditions  imposed  upon  the  Institute  for 
cataloguing  and  housing  the  library  to  be  fulfilled 
soon.  


COMMUNICATION. 

Incandescent-lamp  Renewals. 

To  the  Editor  of  the  Western  Electrician : 

I  have  read  with  interest  your  editorial  of  June  ist 
on  my  paper,  "The  Practical  Side  of  the  Incan- 
descent Lamp."  I  am  particularly  interested  in  the 
point  raised  that  the  subject  is  viewed  from  the  man- 
ufacturer's point  of  view.  This  criticism  was  made 
at  the  convention,  but,  unfortunately,  was  not  brought 
up  for  discussion  at  the  time  the  paper  was  read. 
The  reply  to  this  criticism  is  simple  and  plain. 

The  system  of  free  and  liberal  lamp  renewals  does 
assist  the  manufacturer  to  sell  more  lamps,  but  ob- 
jection is  not  to  be  raised  thereto  unless  it  can  be 
shown  that  the  said  benefit  is  the  only  benefit  or  a 
greater  benefit  than  the  central-station  service  re- 
ceives therefrom.  It  is  idle  to  object  to  any  system 
of  the  value  and  benefit  that  free  lamp  renewals  are 
to  the  central-station  service  on  the  ground  that 
it  incidentally  assists  some  other  interest.  While 
assisting  the  lamp  manufacturer,  it  assists  the  central- 
station  and  lighting  service  also,  and  in  a  much 
larger  degree.  The  central  station  that  can  improve 
its  lighting  results  50  per  cent,  with  free  lamp  re- 
newals certainly  cannot  reasonably  object  to  the  15 
or  20  per  cent,  increase  in  lamp  purchases  which 
goes  to  the  benefit  of  the  manufacturer.  No  one 
objects  to  modern  transformers  and  arc  lamps  be- 
cause they  may  incidentally  assist  the  manufacturer 
to  sell  more  'apparatus  and   supplies. 

Central  stations  should  not  be  concerned  about  the 
manufacturer,  but  should  favor  any  system  which 
can  be  logically  shown  and  proven  by  experience  to 
assist  their  interests,  no  matter  whom  else  it  may 
benefit.  F.  W.  WILLCOX. 

Harrison,   N.   J.,  June   li,   1901. 


Roanoke,    Ala.,    is    in    the   market   for    machinery 
and  supplies  for  an  electric-light  plant. 


Another  Consolidation  Rumored. 

Boston  dispatches  in  the  daily  press,  confirmed  by 
advices  from  the  Boston  correspondent  of  the  West- 
ern Electrician,  state  that  an  effort  is  being  made  in 
that  city  to  consolidate  the  General  Electric  com- 
pany and  the  Westinghouse  Electric  and  Manufac- 
turing company.  The  matter  is  said  to  be  only  in 
the  tentative  state  at  present.  It  is  also  reported  that 
the  combination,  when  effected,  will  absorb  the 
Sprague  Electric  company. 

Mr.  B.  E.  Sunny  of  Chicago,  western  manager  of 
the  General  Electric  company,  when  asked  if  he 
could  confirm  or  deny  the  rumor,  stated  that  there 
was  "absolutely  nothing  in  the  report."  He  stated 
further  that  President  C.  A.  Coffin,  Vice-president 
Eugene  Griffen  and  J.  Pierpont  Morgan,  all  directors 
of  the  company,  were  in  Europe,  and  that  nothing 
could  be  done  in  a  step  of  that  nature  without  their 
co-operation. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Seely  Multiple-switchboard  Patent  De- 
cision. 

Advices  from  St.  Louis,  Mo.,  slate  that  Judge  John 
A.  Marshall  has  sustained  the  Seely  patent  involved 
in  the  suit  of  the  Western  Electric  company  against 
the  Kinloch  Telephone  company  of  St.  Louis.  The 
opinion  holds  that  the  Kellogg  switchboard  of  the 
defendant  Kinloch  company,  in  each  of  its  divi- 
sions, contains  the  invention  of  the  Seely  patent. 
This  patent,  as  is  well  known,  relates  to  providing 
extra  spring-jack  switches  for  answering  the  sub- 
scribers" calls.  These  extra  jacks  are  placed  in  a 
certain  relation  to  the  annunciators.  The  first  claim 
of  the  patent  involved  is  as  follows : 

In  a  multiple-switchboard  system  in  which  the 
individual  annunciators  are  distributed  in  groups 
upon  the  different  boards,  switches  for  all  the  lines 
on  each  of  the  boards,  and,  in  addition  thereto,  sets 
or  groups  of  switches  on  the  different  boards  corre- 
sponding to  the  different  groups  of  individual  an- 
nunciators, each  group  of  annunciators  and  its  cor- 
responding group  of  switches  being  placed  relatijvely 
to  each  other  in  the  same  position  on  each  of  the 
boards,  whereby  the  manner  of  answering  the  sub- 
scribers is  made  uniform  upon  all  the  boards. 

This  invention  was  made  by  John  A.  Seely  in 
June.  18S4.  and  patented  November  10,  1S85,  the 
Western  Electric  company  acquiring  the  patent. 

The  suit  was  argued  in  the  Circuit  Court  at  St. 
Louis,  Mo.,  on  April  26th  and  27th,  before  Judge 
Marshall.     The  complainant  was  represented  by  Fred- 


The  Telephone  Situation    In    Richmond, 
Va. 

The  application  for  a  franchise  in  Richmond.  V'a., 
by  the  Southern  Bell  Telephone  and  Telegraph  com- 
pany is  meeting  with  bitter  opposition  by  the  Rich- 
mond (Independent)  Telephone  company.  The  Bell 
company,  after  having  defied  the  city  since  Decem- 
ber 15,  1895  (at  which  time  the  council  repealed  its 
franchise),  by  doing  business  under  the  protection 
of  prolonged  litigation,  carried  on  in  the  federal 
courts,  has  now  applied  for  a  franchise.  This  ordi- 
nance has  not  passed  the  council  committee,  to  which 
it  has  been  referred,  and  public  opinion  seems  to 
indicate  that  it  will  not  pass  both  branches  of  the 
council   and  thus   become  a   law. 

The  Richmond  Telephone  company  has  issued  a 
number  of  pamphlets  to  the  citizens  of  Richmond 
and  vicinity  which  describe  the  telephone  situation 
very  thoroughly.  According  to  a  circular  letter 
which  the  company  has  issued,  it  pledges  itself, 
should  the  citizens  refuse  to  grant  the  Bell  company 
a  franchise,  "to  proceed  at  once  to  install  an  entirely 
new  equipment  and  to"  give  to  the  people  of  Rich- 
mond as  good  service  as  can  be  had "  in  any  city 
in  the  United  States." 

The  Richmond  Telephone  company  is  giving  long- 
distance connections  to  Independent  companies  in 
Manchester,  Louisa,  Fluvanna,  Gordonsville.  Char- 
lottesville, Staunton  and  Harrisonburg,  and  it  ex- 
pects soon  to  have  connections  with  Lexington,  Ro- 
anoke. Lynchburg,  Bristol  and  Memphis.  Tenn., 
Petersburg,  Newport  News,  Hampton,  Berkley,  Nor- 
folk, Portsmouth,  Old  Point,  Virginia  Beach,  Win- 


Telephone  News  from  the  Northwest. 

i'he  Fulda  (Minn.;  Telephone  company  has  been 
incorporated,    with    $25,000   capital    stock. 

The  Twin  City  Telephone  company  of  Minneapolis 
end"  St.  Paul  has  filed  an  amendment  to  its  articles 
of  incorporation,  limiting  its  indebtedness  to  $1,000,- 
000.  The  company  has  just  ordered  two  large  new 
switchboards  for  the  Minneapolis  and  St.  Paul  ex- 
changes, to  be  ready  in  December.  The  installation 
will  include  the  very  latest  in  telephone  appliances. 
The  telephone  storage  batteries,  it  is  said,  will  be 
the  largest  in  use  in  the  United   States. 

The  Northwestern  Telephone  company  is  building 
a  metallic  circuit  from  Sheboygan,  Wis.,  to  Ada, 
Franklin,  Johnsonville  and  other  points.  Connec- 
tion will  be  made  at  Plymouth  or  Campbellsport 
with  the  Fox  River  Valley  Telephone  company. 

The  La  Crosse  Telephone  company  of  La  Crosse. 
Wis.,  has  concluded  to  make  extensive  additions  to 
its  underground  work  this  season. 

Anton  Erne  was  the  highest  bidder  for  the  North 
Dakota  Telephone  and  Electrical  company  in  Wells, 
Foster  and  Eddy  counties,  at  $3,510. 

The  Iron  Range  Electric  Telephone  company  ex- 
pects to  install  a  local  exchange  for  Grand  Rapids, 
Minn.,    in    July. 

A  rural  telephone  line  has  been  completed  between 
Mount  Horeb  and  Verona,  Wis 

A  telephone  line  will  be  built  from  Ogilvie  to 
Mora.  Minn. 

The  Rocky  Mountain  Bell  Telephone  company  has 
begun  work  on  a  line  between  Billings  and  Big  Tim- 
ber,   Mont. 

The    Tabor    flowa)    Telephone    company   expects 
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REPRESENTATIVE    GROUP    OF    INDEPENDENT    TELEPHONE     MEN    AT    THE    BUFFALO    CONVENTION. 


erick  P.  Fish  and  George  P.  Barton  and  the  de- 
fendant by  Judge  Robert  S.  Taylor  of  Fort  Wayne, 
Ind,  C.  E.  Scribner  appeared  as  an  expert  witness  for 
the  complainant',  and  Professor  Henry  S.  Carhart  of 
the  University  of  Michigan  and  F.  W.  Dunbar  as 
experts   for   the   defendants. 

The  suit  was  originally  brought  on  the  Firman 
patent,  No.  252,576,  issued  January  17,  1882;  the  Ras- 
kins and  Wilson  patent,  No.  266,287,  issued  October 
24,  1882,  and  the  Seely  patent.  No.  330,067,  issued 
November  10,  1885.  The  two  first-named  patents 
expired  during  the  process  of  the  suit. 

A  decree  of  injunction  and  accounting  has  been 
issued  against  the  defendant,  but  the  injunction  has 
been  stayed  for  30  days  to  allow  the  defendant  to 
reorganize   its  switchboard. 

Milo  G.  Kellogg,  president  of  the  Kellogg  Switch- 
board and  Supply  company  of  Chicago,  stated  to  a 
representative  of  the  Western  Electrician  that  the 
matter  was  one  of  minor  importance  and  that  the 
victory  was  a  barren  one ;  that  the  case  would  be 
appealed;  that  if  the  Appellate  Court  should  finally 
decide  the  patent  to  be  valid  and  infringed,  certain 
changes  would  be  easily  made  in  the  Kinloch  board 
which  would  remove  all  claim  for  infringement.  He 
stated  that  in  1898  his  attention  was  called  to  the 
fact  that  the  Western  Electric  company  claimed  that 
the  Kinloch  board  infringed  the  Seely  patent,  and 
from  that  lime,  in  every  other  board  which  has  been 
made  by  his  company,  the  construction  has  been 
such  that  it  could  not  be  claimed  that  the  apparatus 
infringes  the  patent.  He  also  satd  that  any  change 
that  might  be  made  in  the  Kinloch  board  in  order 
to  avoid  any  possible  claim  for  infringement  would 
not  affect  in  the  slightest  the  efficiency  of  the  service 
of    the    Kinloch    company. 


Chester,  Hagerstown,  Md.,  Baltimore,  Md.,  and  the 
northern  states.  Connection  will  also  be  made  to 
Danville,  and  from  there  all  the  North  Carolina 
cities  will  be  reached.  The  officers  of  the  Richmond 
Telephone  company  are :  President,  John  C.  Rob- 
ertson ;  general  manager,  C.  E.  McCUier,  and  gen- 
eral counsel,   A.   B.   Guigon. 


A  company  has  been  organized  to  build  a  telephone 
line  from  Angleton  to  Damon  Mound,  Texas. 


Independents    Petitioning    for   a    Fran- 
chise in  Buffalo. 

A  second  petition  for  a  telephone  franchise  was 
recently  presented  to  the  board  of  aldermen  of  Buf- 
falo, N.  Y.,  by  the  Queen  City  Telephone  company. 
After  an  attempt  on  the  part  of  several  aldermen 
to  explain  their  devotion  to  the  Bell  company, 
the  petition  was  sent  to  the  committee  of  the  whole 
and  a  public  hearing  was  set  for-  June  28th,  when 
the  subject  will  be  thoroughly  considered.  In  the 
petition  submitted  the  company  repeats  its  request 
for  a  franchise  and  pledges  itself  not  to  disturb  the 
streets  until  November  next,  or  until  the  exposition 
is  over.  The  company's  previous  petition  had  been 
objected  to  by  the  committee  to  which  it  was  re- 
ferred on  account  of  the  necessary  confusion  which 
might  result  in  tearing  up  the  streets  during  the 
exposition.  The  petition  was  signed  by  H.  H.  Lit- 
tell,  president  of  the  Queen  City  Telephone  com- 
pany.   

F.    P.    Fish    Elected    President    of    the 
American  Telephone  and  Tele- 
graph Company. 

[By  Telegraph  from  the  Bosron  .Correspondent  of  the  Western 
Electrician.] 

At  a  meeting  of  the  directors  of  the  American 
Telephone  and  Telegraph  company,  held  June  19th, 
Alexander  Cochrane  resigned  the  presidency,  to  take 
effect  June  30th,  and  Frederick  P.  Fish  was  elected 
president  to  succeed  him.  The  regular  quarterly 
dividend  of  1V2  per  cent,  and  an  extra  dividend  of 
three-fourths  of  one  per  cent,  were  declared,  pay- 
able July  15th. 


to  construct  J50  miles  of  new  lines  this  year.  New 
switchboards  will  be  put  in  at  Glenwood,  Silver  City, 
Emerson,  Hastings,  Macedonia  and  Farragut. 

It  is  proposed  to  unite  the  different  mutual  tele- 
phone companies  in  Blackhawk  County,  Iowa,  in 
and  around  Waterloo,  into  one  company.  The  Cedar 
Valley  Telephone  company  has  made  a  proposition 
to  sell  its  exchange  at  Hudson,  Iowa,  to  a  local 
company,  and  this  may  be  included  in  the  proposed 
consolidation. 

The  Standard  Telephone  company  has  bought  the 
Gruenwaldt    telephone   line   at   Littleport,    Iowa. 

The  Martin  l"elephone  company  has  withdrawn 
its  proposition  for  a  local  exchange  for  Dayton,  Iowa. 
There  is  now  some  talk  of  forming  a  home  company 
and    establishing   a   mutual   system. 

The  Maxwell  Telephone  company  has  filed  articles 
of  incorporation  at  Maxwell,  Iowa. 

W.  H.  Fowler  has  become  sole  owner  of  the  tele- 
phone exchanges  at  Pella,  Iowa,  having  bought  .the 
Central  line. 

The  Trans-Mississippi  Telegraph  and  Telephone 
company,  which  was  recently  formed  at  Des  Moines, 
Iowa,  to  build  a  telephone  line  across  the  state,  has 
let  contracts  for  materials  sufficient  to  build  a  line 
from  Iowa  City  to  Council  Bluff's.  It  is  possible 
that  the  line  will  be  continued  on  east  to  Davenport 
before  cold  weather  sets  in. 

The  Interior  Telephone  company  has  been  granted 
a  franchise  for  a  local  exchange  at  Grinnell,  Iowa. 
Tiie  voters  have  approved  the  franchise. 

The  Jasper  County  Telephone  company  has  bought 
the  local  exchange  at  Colfax,  Iowa.  The  new  owner 
will  at  once  make  extensive  changes  in  the  service 
and   will  expend  $6,000  to  $8,000. 

The  Michigan  Telephone  company  has  cut  over 
a  new  switchboard  at  Sault  Ste.  Marie,  Mich.,  of 
1,600  connections. 

The  Western  Electric  Telephone  company  has 
asked  a  franchise  at  Butte,  Mont.,  for  a  local  sys- 
tem, and  proposes  to  put  in  an  exchange  involving 
an  investment  of  $200,000. 

The  Adair  Telephone  company  has  been  incorpo- 
rated at  Adair.  Iowa,  with  a  capital  stock  of  $ro,ooo. 

E.    B.    Goldsberry    of    Fort    Madison,    Iowa,    sue- 
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ceeds  M.  G.  Stokesberry  as  manager  of  the  Iowa 
'Jelephone  company's  exchange  at  Clarinda,  Iowa. 
Mr.    Stokesberry  goes   to   Red   Oak,   Iowa. 

Gustave  O.  Miller  of  St.  Paul  recently  sought  to 
build  a  telephone  line  from  his  store  at  Wliite  Rock, 
Minn.,  into  Goodhue.  Minn.,  14  miles.  He  was  re- 
fused entrance  to  the  latter  place,  but  was  advised 
by  his  attorney  that  a  franchise  was  unnecessary 
in  a  town  of  that  size,  and  proceeded  to  build  any- 
way. He  was  barred  in  favor  of  a  local  system,  and 
so  when  work  was  started  Miller  was  arrested  for 
stringing  wires  without  a  franchise.  Now  the  town 
is  all  split  up  into  two  hostile  camps  over  the  advent 
of  a  competing  telephone  line.  Miller  declares  he 
will  fight  the  case  to  the  last  court.  R. 


Ohio  Telephone  Notes. 

The  Toledo  Home  Telephone  company,  Toledo, 
has  made  application  to  the  Probate  Court  for  a 
franchise  to  build  a  plant  in  that  city  and  lines  to 
connect  with  outside  towns.  Application  was  made 
to  the  City  Council  four  months  ago,  but  nothing 
has  been  done,  with  the  exception  that  it  was  re- 
ferred to  the  street  committee.  The  company  makes 
the  claim  that  it  is  being  delayed  unnecessarily.  In 
the  application  to  the  court  all  the  plans  are  set  out 
and  statements  are  made  as  to  what  will  be  done. 
The  city  offices  will  be  furnished  service  free,  and 
the  prices  set  for  business  service  are  $44  per  year 
and  for  residence  telephones  "$26  per  year.  It  is  pro- 
posed to  file  two  $10,000  bonds,  one  to  insure  the 
plant  being  completed  and  the  other  to  indemnify 
the  city  against  damages.  In  concluding  the  applica- 
tion the  company  asks  the  court  to  substitute  for 
anything  that  may  not  be  satisfactory  in  the  prop- 
osition. 

John  W.  Warrington  of  Cincinnati  and  Judge  Gil- 
bert H.  Stewart  of  Columbus  met  with  the  state 
board  of  appraisers  a  few  days  ago  and  presented 
arguments  under  the  Nichols  law  that  would  tend 
to  change  the  manner  of  taxing  telephone  instru- 
ments which  are  rented  or  leased  by  the  operating 
companies.  They  contended  that  Section  12  of  that 
law  covers  the  point  where  it  states  that  local  com- 
panies shall  pay  the  taxes  on  lines  owned  or  leased 
by  them.  The  attorneys  hold  that  the  instruments 
are  a  part  of  the  lines,  as  they  would  not  be  com- 
plete without  them.  Should  the  board  look  at  the 
matter  in  that  way  it  would  probably  cut  down  the 
dividends  of  the  operating  companies  to  a  considera- 
ble extent  or  cause  an  advance  in  the  price  of 
service. 

At  the  annual  meeting  of  the  stockholders  of  the 
Cleveland  Telephone  company,  a  few  days  ago,  the 
following-named  directors  were  chosen:  Philip  Dex- 
ter. R.  Foster,  Charles  J.  Gliddin,  Thomas  Sherwin. 
Frank  Hickox,  A.  B.  Hough,  Lee  McBride,  W.  J. 
McKinnie,  J.  P.  McKinstry,  E.  P.  Williams  and 
E.  P.  Wright.  The  organization  was  as  follows: 
President.  Charles  J.  Gliddin;  vice-presidents,  J.  P. 
McKinstry  and  H.  J.  Pettingill ;  secretary,  George 
B.  Perham;  treasurer,  Walter  Abbott;  general  man- 
ager. P.  Yensen. 

The  United  States  Telephone  company  has  begun 
work  on  the  extension  of  the  line  from  Logan  to 
Xelsonville. 

The  telephone  girls  at  the  Warren  office  of  the 
Central  Union  went  on  a  strike  a  few  days  ago 
because  the  manager  would  not  re-rate  the  wages 
for  Sunda}'  work. 

The  Stark  County  Telephone  company  of  Canton 
is  now  engaged  in  the  work  of  wiring  the  residences 
and  business  houses.  The  latest  apparatus  is  being 
used  and  the  construction  of  the  plant  is  equal  to 
anything  seen  in  the  large  cities.  Work  is  pro- 
gressing nicely  on  the  new  building  being  erected 
especially  for  the  exchange. 

The  Napoleon  Home  Telephone  company,  with  a 
capital  of  $50,000,  has  been  incorporated  to  build  and 
operate  an  exchange  at  Napoleon  and  other  towns  in 
Henr\-,  Fulton,  Defiance,  Wood  and  Ottawa  counties, 
and  to  operate  toll  lines  between  Napoleon  and 
Ridgeville,  Napoleon  and  Liberty  Center  and  Napo- 
leon and  Holgate,  with  necessarj^  branches  to  .other 
places.  The  incorporators  are  James  S.  Brailey, 
James  S.  Brailey,  Jr.,  H.  A.  Barber,  Oliver  C.  Handy 
and  W.  C.  Fink.  The  Messrs.  Barber  and  Brailey 
are  members  of  a  firm  which  does  construction  work 
at  Wauseon. 

The  Jerseyville  Telephone  company  of  Shade, 
Athens  County,  has  been  incorporated,  with  a  capital 
stock  of  $3,000.  to  operate  a  telephone  line  between 
Jerse>-ville  and  Athens,  with  branches  to  other 
places.  The  incorporators  are  F.  A.  Copeland. 
W.  O.  Copeland,  E.  C.  Hecox,  J.  D.  Morse  and  W. 
H.  Tremaine. 

The  Columbus.  London  and  Springfield  Railway 
company'  is  constructing  a  system  of  telephones  to 
be  used  in  directing  the  movement  of  cars. 

Injunction  proceedings  against  the  Akron  People's 
Telephone  company,  recently  brought  by  some  of 
the  citizens  of  Northfield,  have  been  settled,  and  the 
line  between  Akron  and  Cleveland  will  be  opened 
up  at  once. 

The  Star  Telephone  company  of  Ashland  has 
been  granted  a  franchise  to  operate  a  plant  at 
Spencer.  Ohio. 

The  Paulding  Home  Telephone  Company,  Pauld- 
ing, will  build  exchanges  at  Paine,  Grover  Hill  and 
some  other  places,  and  will  build  a  number  of  branch 
lines  to  neighboring  towns. 

The  Home  Telephone  company  of  Portsmouth 
has  made  connection  with  Jackson  by  way  of  Oak 
Hill.     The  company  now  has  in  operation  over  700 


telephones.     It    will    have    long-distance    connection 
with  otlier  outlying  towns  soon. 

The  Cleveland  Telephone  company  has  been 
granted  a  franchise  by  the  village  council  of  Glen  ■ 
ville,  to  lay  cables  and  conduits  and  to  have  the 
right  generallv  to  operate  its  business   in  the  town. 

O.  M.  C. 


Lambert  Schmidt  Telephone  Apparatus. 

Two  portable  field  telephone  switchboards,  recently 
made  by  the  Lambert  Schmidt  Telephone  Manufac 
turing  company  of  New  York  city  for  the  United 
States  Army,  are  of  a  novel  construction.  One 
board  is  of  10  drops,  while  the  other  provides  for 
six  drops.  No  cords  or  jacks  arc  used.  All  the 
parts  of  the  lo-drop  outfit  are  enclosed  in  a  heavy, 
compact  oak  case,  with  doors  at  the  front  and  back. 
Inside  at  the  front  is  a  hard-rubber  panel,  on  which 
are  mounted  in  the  first  row  10  drops,  in  the  second 
row  10  red  ringing  cams,  the  third,  fourth  and  fifth 
rows   being   composed   each   of   to  black   cross-con- 


drop,  combined  series  and  bridging  switchboard.  The 
company  also  showed  army  telephone  field  sets, 
its  regular  exchange  telephone,  consisting  of  gen- 
erator call  and  common-battery  wall  telephones,  port- 
able desk  telephones,  microtelephones,  its  automatic 
reset  intercommunicating  wall  and  desk  sets,  com- 
binations of  private-line  instruments,  and  parts  in 
detail  of  the  cordless  adjustable  arms,  transmitters, 
receivers,  etc.  The  Schmidt  company  made  a  par- 
ticular feature  of  showing  the  inside  of  both  switch- 
boards and  telephones,  as  illustrating  the  fine  work- 
manship throughout.  The  company  was  represented 
by  Lambert  Schmidt,  president,  Mr.  Schwartz  and 
W.  W.  Bostwick,  Jr. 


Strowger  Automatic  Telephone. 

The  telephone  system  manufactured  by  the  Strow- 
ger  Automatic  T'elephone  Exchange  of  Chicago,  in- 
cluding an  automatically  operated  switchboard,  has 
been  in  operation  at  New  Bedford.  Mass.,  for  some 


LAMBERT    SCHMIDT    TELEPHONE    APPARATUS. 


necting  cams,  and  the  sixth  row,  three  white  listen- 
ing cams.  Below  is  a  nightbell  cam.  There  is  one 
ringing  cam  for  each  line  and  one  listening  cam 
for  each  row  of  black  cams.  The  cross-connections 
en  the  first  call  would  be  made  on  the  first  row 
of  black  cams,  using  the  first  listening  cam  to  the 
left;  the  second  cross-connection  would  be  made 
on  the  second  row  of  black  cams,  using  the  second 
listening  cam,  etc.  The  ringing  on  any  line  can 
be  made  by  the  individual  red  ringing  cams.  The 
board  is  provided  with  the  company's  army-type 
hand    microtelephone    and    bridging    generator,    and 


weeks  and  is  now  being  Installed  at  Fall  River, 
Mass.  The  telephone  instrument,  illustrated  here- 
with, is  provided  with  a  calling  device  which  consists 
of  a-  simple  revolving  dial,  with  lO  finger  slots  on 
one  side,  numbered  from  i  to  0,  which,  used  in  com- 
bination, will  call  any  number  desired.  The  op- 
eration of  calling  is  quick  and  simple.  The  figures 
of  the  number  required  are  separately  pulled  down 
to  the  stop ;  by  this  action  connection  is  made :  the 
signal  button  is  then  pressed,  ringing  the  bell  of  the 
desired  subscriber.  The  Strowger  company  recently 
sold  2,500  of  these  automatic  telephones  to  A.  F. 
Blundell,  general  manager  of  the  Havana  Telephone 
company  of  Havana,  Cuba,  the  order  requiring  im- 
mediate shipment. 


GENERAL  TELEPHONE  NEWS. 

Detroit  dispatches  state  that  the  Everett-Moore 
syndicate  has  incorporated  the  People's  Telephone 
company  at  Detroit,  Mich.,  with  a  capital  stock  of 
$2,500,000. 

The  Erie  Telephone  company  reports  a  net  gain 
of  3,564  subscribers  in  May  and  of  8,545  subscribers 
from  January  ist  to  May  31st.  The  total  number 
connected  May  31st  was  150,144,  and  3,374  were 
awaiting  connection. 

The  following  is  a  comparative  statement  of  the 
output  of  instruments  by  the  American  Telephone 
and  Telegraph  company  for  the  month  ended  May 
20th: 

May:  igoi.  1900. 

Gross  output 85,118  54.340 

Returned 37.744  23.868 

Net  output 47.374  30.472 

Since  December  zist: 

Gross  output 373-623  290,533 

Returned 160,348  106,989 

Net  output 213,275  183,544 

Outstanding,  May  20th 2,166.091        1,764,049 
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with  binding  posts  at  the  top  for  line  connections. 
The  board  weighs  63  pounds,  is  compact  and  can 
be  shipped  at  a  moment's  notice.  A  strap  at  the  top 
is  used  for  carrying. 

These  two  portable  army  field  switchboards  were 
exhibited  by  the  company  at  the  recent  Independent 
telephone  convention  in  Buffalo.  The  accompanying 
picture  illustrates  the  exhibit.  Other  apparatus  shown 
was  a  40-drop,  regular  type  army  board  and  a  100- 


MANUFACTURERS    AND    DEALERS. 

The  Farr  Telephone  and  Construction  Supply 
company  of  Chicago,  owing  to  its  largely  increased 
space,  has  decided  to  open  a  telephone-cable  and 
wire  department,  giving  this  part  of  the  telephone 
business  close  and  proper  attention.  The  company 
will  run  this  branch  as  a  department  by  itself  un- 
der a  competent  manager.  The  Farr  company  car- 
ries a  full  stock  of  single  rubber-covered  telephone 
wire,  duplex  twisted  in  pairs,  twisted  in  pairs  and 
braided,   and  braided  and  twisted  in  pairs. 
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Village  Exchanges  and  Farmers'  Lines.' 
Bv  S.  P.  Sheerin. 

One  of  llie  many  good  fortunes  of  the  farmer  is 
to  have  constantl.v  at  hand  some  man  (.or  men), 
from  any  or  all  the  other  vocations  of  life,  ready 
and  wilhng  to  tell  him  what  he  ought  to  do.  I  re- 
gret to  say,  liowever,  that^  notwithstanding  the  very 
excellent  opportunities  atlorded  him  to  follow  the 
advice  of  other  people,  the  farmer  still  persists  in 
having  a  will  and  a  way  of  his  own.  With  all  due 
respect  to  our  farmer  friends  (.and  in  my  high  re- 
gard for  them  1  allow  no  man  to  go  before  me),  1 
do  not  believe  that  they  yet  appreciate  the  great 
blessing  the  telephone  has  brought  them. 

The  telephone — which,  after  all,  has  only  had  its 
development  in  the  last  six  or  seven  years — is  a 
greater  boon  to  farmers  than  to  any  other  class  of 
people.  The  great  drawbacks  of  country  life  ai-e  its 
isolation,  its  meager  opportunities  for  social  inter- 
course and  its  still  fewer  opportunities  for  protection. 

When  we  add  to  these  the  disadvantages  of  being 
out  of  touch  with  the  market  and  out  of  reach  of 
the  great  news  pulse  of  the  country,  the  sum  of  the 
country   life's   shortcomings   is   complete. 

The  telephone  changes  all  this.  It  comes  as  a 
benefactor,  exceeding  all  others  in  its  possibilities 
and  usefulness.  No  man  can  fully  estimate  its  bene- 
fit to  the  farmer.  It  brings  his  ear  close  to  the 
market  tickers  of  the  world  ;  brings  the  weather  re- 
port to  his  door  in  time  to  protect  his  crop  and 
cattle :  and  travels,  what  would  be  to  him  and  his 
horses,  weary  miles,  in  the  ordinary  transaction  of 
his   every-day  business. 

The  telephone  should  be  welcomed  by  the  farmer 
— witli  open  heart  and  ready  hand — to  the  best  of 
everything  he  has.  I  regret  to  say  that  this  is  not 
always  done.  Our  farmer  friends  still  insist,  in  a 
great  many  localities,  upon  being  somewhat  beggarly 
in  their  treatment  of  the  telephone. 

The  telephone  cannot  (.any  more  than  any  other 
agency)  perform  its  proper  functions  except  under 
fairly  good  conditions.  It  is  entitled  to  the  very 
best  we  can  give.  It  is  no  longer  an  experiment ;  it 
has  demonstrated  its  usefulness  and  its  right  to  a 
fore-front  position  in  the  economies  of  life  as  com- 
pletelj'  as  have  the  locomotive,  the  steamboat,  the 
i^eaper  and  the  thrashing  machine.  It  was  extremely 
imfortunate  in  its  birth,  and  its  boyhood  associations 
were  not  good ;  but  it  is  fast  approaching  a  glorious 
.American  manhood — "redeemed,  regenerated  and 
disenthralled." 

Men  do  not  now-  hesitate  to  put  sutificient  money 
into  railroads;  the  steamboats  on  our  lakes  and 
rivers  are  perfect  floating  palaces,  and  the  wise 
farmer  pays  a  good  price  and  gets  a  good  article  of 
reaper  and  thrashing  machine  when  he  has  reaping 
and  thrashing  to  do.  It  is,  I  am  afraid,  a  slight  re- 
flection on  the  usual  good  sense  of  the  average 
farmer  who  has  progressed,  in  other  respects,  out 
of  the  cheap  way  of  doing  things,  to  find  him  insist- 
ing upon  putting  up  cheap,  grounded  telephone  lines, 
on  native  poles,  300  and  400  feet  apart,  marring  the 
landscape  and  furnishing  temptations  to  profanity 
by  those  who  have  to  use  them.  A  poorly  constructed 
and  badly  managed  country  telephone  line  is  many 
hundred  times  worse  than  no  telephone  at  all.  There 
was  a  time  when  those  things  served  their  purpose 
as    educators,    but    that    time   has   passed. 

The  large-letter  primer  (while  a  very  excellent 
thing  in  its  time  and  place)  is  not  to  be  considered 
as  a  means  of  education  by  the  chap  who  has 
reached  the  fifth  reader,  and  is  already  fishing  his 
jaw-breakers  out  of  the  Century  dictionary.  We 
live  in  a  progressive  country.  It  is  our  duty  to 
progress  with  our  neighbors.  We  have  no  business 
to  be  clogs  upon  the  wheels  of  progress.  It  is  the 
duty  of  every  fair-minded  citizen  to  undertake  to 
discharge,  faithfully  and  well,  his  fair  share  of  the 
obligations  of  citizenship.  The  farmer  who  fails  to 
do  this  falls  short  of  doing  his  full  duty.  The 
country  telephone  is  fast  becoming  the  most  impor- 
tant feature  of  rural  life.  It  should  be  treated  with 
the   respect   and   liberality  which   is  its   natural   due. 

The  country  telephone  line  (and  all  other  tele- 
phone lines  which  go  along  the  country  road)  should 
be  considered  as  part  and  parcel  of  the  road  itself. 
They  should  not  (in  my  judgment)  be  considered  as 
tenants  of  the  road,  or  as  something  that  is  there 
by  sufferance,  or  by  the  permission — grudgingly  given 
— of  those  who.  for  the  time,  do  not  appreciate  its 
advantages;  but  it  should  be  regarded  as  a  part  of 
the  road  itself. 

One  of  the  primary  functions  of  roads  was  that  of 
facilitating  messages  between  civilized  peoples.  The 
savages  of  the  forest  used  their  foot  and  bridle  paths 
to  transmit  messages  of  peace  or  war,  love  or  hate. 
Civilization  early  found  its  use  for  the  messenger, 
and  so  well  were  his  rights  established  that,  I  believe, 
it  was  laid  down  in  the  early  common  law  that  the 
pedestrian,  bearing  a  message  along  the  public  high- 
way, has  rights  superior  to  the  horseman.  The  tele- 
phone is  a  rnessenger.  More  than  that,  it  is  a  troop 
of  messengers.  It  carries,  from  home  to  home,  frorh 
heart  to  heart,  the  messages  of  the  people.  It  should 
be  as  highly  regarded  and  as  free  from  interruption 
on  the  highways  of  the  country  as  the  bearer  of  .a 
writ  of  habeas  corpus.  There  are  no  other  means  by 
which  messages  can  be  transmitted  with  so  little 
wear  and  tear  to  the  roadway. 

I  look  forward  to  the  time  when  telephone  lines 
will  be  regarded  as  such  sacred  property  that  men 
and  boys  will  no  more  think  of  interfering  with  a 
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country  telephone  line  than  they  do  now  of  throw- 
ing stones  at  windows  or  killing  song  birds,  as  they 
pass  along. 

In  order,  however,  to  be  entitled  to  this  high  re 
gard  of  the  public,  the  telephone  must,  by  its  out- 
w-ard  appearance,  command  the  respect  of  the  people. 
We  are  apt  to  say,  sometimes,  that  "clothes  do  not 
make  the  man."  I  think  this  is  true ;  but  we  cannot 
deny  that  outward  appearances  go  a  great  way 
toward  giving  good  or  bad  impressions  of  people  and 
things. 

Telephone  lines  should  be  substantially  and  neatly 
constructed.  They  should  be  of  the  very  best  mate- 
rial— good,  heavy,  well-shaped  poles  (no  pole  shorter 
than  25  feet  nor  smaller  than  six  inches  in  diam- 
eter at  the  top)  ;  cross-arms  should  be  of  regular 
length,  and  the  wire  put  on  in  a  thoroughly  mechan- 
ical   manner. 

I  have  an  impression  that,  as  time  goes  on,  and 
our  high  regard  for  the  telephone  increases,  we  may 
get  along  with  shorter  poles,  and  put  our  wires  as 
near  to  the  ground  as  electrical  conditions  will  per- 
mit. My  thought  is  that  we  will  not  have  to  use 
very  high  poles  anywhere,  except  at  road  crossings, 
and  it  is  barely  possible  that  we  may  reach  a  con- 
dition where  it  will  be  found  easier  to  go  under 
cross-roads  than  over  them. 

Wherever  it  is  possible,  I  think  that  not  more 
that  one  line  of  poles  should  occupy  the  same  side 
of  the  road.  It  will  be  entirely  possible  to  build  a 
line  sufficiently  strong  and  symmetrical  to  take  on 
all  the  lines  that  should  go  along  any  particular  road- 
way. 

Of  course,  it  goes  without  the  saying  that  all  lines 
should  be  iron  or  copper-metallic,  and,  as  nearly  as 
possible,  the  maintenance  of  the  whole  line  should 
be  under  the  control  of  one  head,  without  reference 
to  how  many  persons  or  companies  may  be  interested 
in  the  pole  line. 

One  of  the  great  troubles  of  the  country  telephone 
line — as,  indeed,  it  is  one  of  the  drawbacks  we  all 
have  in  cities — is  the  trees.  In  the  cities,  we  are 
able  to  escape  this  annoyance,  very  largely,  by  the 
use  of  cable  ;  but,  of  course,  it  would  be  impossible 
to  do  this  in  the  country.  Not  taking  into  account 
the  great  additional  cost  of  that  sort  of  construction, 
there  are.  electrical  considerations  that  make  a  con- 
tinuously long  cable  line  an  impossibility.  The  trees 
on  the  country  roads  should  give  way  to  the  tele- 
phone. 

I  am  an  advocate  of  trees,  and  believe  that  we 
should  cultivate  our  forestry  in  every  possible  way 
consistent  with  the  discharge  of  our  other  obliga- 
tions. But  as  it  was  necessary  to  trim  away  the 
original  forests  to  make  the  roads,  so  I  would  trim 
away  the  trees  along  the  side  of  the  roads  which 
interfere  with  that  part  of  the  road  which  belongs 
to  the  telephone.  Trees  along  highways,  near  res- 
idences, can  just  as  well  be  set  back  25  or  30  feet. 
They  have  no  business  on  the  highway  or  overlapping 
the  highway,  when  they  interfere  with  the  uses  of 
the  highway. 

The  telephone  is  a  proper  use  of  the  highway. 
In  many  respects  it  is  the  most  important  use.  Be- 
ing a  comparatively,  new  thing,  it  may  take  legis- 
latures and  courts  a  little  while  to  appreciate  all 
this,  but  just  as  surely  as  our  American  legislation 
and  jurisprudence  have  found  a  way  to  clear  all  other 
obstacles  from  the  path  of  material  progress,  so  they 
will  find  a  way  to  order  the  trees  along  the  highways 
set  back  out  of  the  way  of  the  telephone.  They  will 
do  this  because  the  people  will  demand  it — and  the 
people,  here,  always  get  what  they  want. 

Now  as  to  village  exchanges :  I  believe  they 
ought  to  be  made  just  as  numerous  as  the  wants  of 
the  people  may  require ;  in  fact,  I  think  a  great  num- 
ber of  small  exchanges  is  infinitely  preferable  to  a 
number  of  long,  heavily  laden  party  lines.  There 
is  not  only  utility  in  this,  but  a  good  deal  of  econ- 
omy, as  well.  The  larger  the  number  of  people  to 
be  reached  and  the  quicker  we  can  reach  those  whom 
we  desire  to  communicate  with,  the  better  our  serv- 
ice will  be. 

In  my  judgment,  village  exchanges  should  be  en- 
couraged everywhere,  and  these  village  exchanges 
should  have  direct  communication  with  the  county- 
seat  exchanges  and  the  exchanges  in  other  towns  of 
the  county,  and  these  latter  exchanges,  in  turn,  should 
be  connected  with  the  long-distance  exchanges  of  th'- 
several  states.  Our  combination  of  lines  and  ex- 
changes should  be  so  complete  that  the  farmer,  sit- 
ting at  his  own  hearthstone,  can  communicate  by 
telephone  with  anyone,  no  matter  where  located,  to 
whom  he  desires  to  speak. 

The  equipment  of  these  country  exchanges  should 
be,  in  all  respects,  first  class.  I  regret  that  this  is 
not  always  the  case.  It  is  often  very  poor,  and  I 
come    now  to  show  some  of  the  causes  for  this. 

With  all  due  respect  to  the  manufacturers — and 
I  think  the  manufacturers  are  entitled  to  a  great 
deal  of  credit  for  the  development  of  the  telephone 
business — I  cannot  help  the  feeling  that  they  are 
very  largely  responsible  for  a  great  lot  of  shoddy, 
inefficient  and  wholly  abominable  telephone  equip- 
ment in  the  country.  They  go  upon  the  theory  that 
the  farmer  wants  something  cheap,  and  that  the  way 
to  catch  him  is  to  present  a  very  low-priced  article, 
without  very  much  reference  to  how  long  it  will  last 
or  what  service  it  may  give  him  in  the  meantime. 
This  is  little  short  of  criminal,  and  cannot  be  too 
strongly  condemned. 

This  association,  and  all  other  people  largely  in- 
terested in  the  telephone  business  who  want  to  es- 
cape responsibility  for  bad  service  by  other  people, 
as  well  as  by  themselves,  should  set  their  faces  firmly 


against     the     manufacturers    who     make,     specially, 
"Cheap  John"  equipment  for  farmers'  lines. 

The  truth  is  that,  for  many  reasons,  the  farmer 
ought  to  have  better  equipment  than  anybody  else. 
It  is  very  much  more  difficult  for  him  to  get  repairs 
than  it  is  for  anyone  else ;  and  besides,  in  the  very 
nature  of  things,  he  soon  becomes  very  much  more 
dependent  upon  his  telephone  than  does  the  man  liv- 
ing in  the  city,  where  distances  between  business 
associates  and  neighbors  are  very  much  less,  and 
where  other  facilities  for  communication  are  very 
much  more  numerous. 

Another  explanation  for  bad  equipment  in  the 
country  is  the  very  short-sighted  practice  indulged 
in  by  some  city  companies  of  selling  their  worn-out 
material  to  farmers  at  reduced  prices.  A  chain  is 
only  as  strong  as  its  weakest  link;  the  telephone 
or  switchboard  that  is  not  fit  for  use  in  town  is 
certainly  not  fit  for  use  in  the  country,  "(^ood 
equipment  everywhere"  should  be  the  motto. 

The  battlefield  of  the  great  telephone  war  which 
has  been  raging  in  this  country  for  the  last  five 
years,  with  the  victories  always  on  the  same  side, 
has  been  largely  transferred  from  the  cities  to  the 
country.  The  Bell  companies,  iii  the  days  of  their 
monopoly — and.  in  fact,  until  quite  recently — posi- 
tively refused  to  furnish  service  to  the  farmer  upon 
any  terms.  Now  they  have  changed  their  minds 
about  that,  and  seem  to  have  concluded  that  the 
farmer  and  the  villager  are  not  such  bad  fellows, 
after  all.  But  their  repentance  has  come  too  late. 
The  farmer  and  the  villager  have  been  doing  a 
thing  or  two  for  themselves,  in  the  meantime.  And 
this  is  part  of  what  they  have  done  in  Indiana.  I 
feel  that  you  will  pardon  me  for  talking  a  little 
about  my  own   state. 

We  have  had  a  most  desperate  fight  in  Indiana  for 
the  last  five  years,  notably  for  the  last  two  years.  We 
have  been  threatened  by  the  opposition  with  every- 
thing from  total  annihilation  to  everlasting  abode 
in  eternal  darkness.  We  were  assured  upon  the 
honor  of  the  very  clever  gentlemen  who  manage 
the  Central  Union  Telephone  company  that  we  would 
lose  every  dollar  we  put  into  the  telephone  business, 
with  the  further  cheerful  assurance  that  they  knew 
what  they  were  talking  about,  and  would  personally 
see  to  it  that  their  prediction  would  come  true.  In 
furtherance  of  this  last  determination,  they  spent  a 
.t!0od  deal  of  their  "war  appropriation"  in  super- 
human efl'orts  to  prevent  our  people  from  putting 
money  into  the  telephone  business.  It  wotild  be 
amusing,  now.  to  read  some  of  their  statements. 
We  learned  long  ago  in  Indiana  that  the  immortal 
Lincoln  was  right  when  he  said  that,  while  one 
might  fool  part  of  the  people  all  the  time,  and  all  the 
people  part  of  the  time,  he  could  not  fool  all  the 
people  all  the  time. 

When  the  first  Independent  telephone'  exchange 
was  constructed  in  Indiana,  the  Central  Union  Tele- 
phone company  had  been  paying,  for  12  years,  on  a 
capital  of  $6,300,000  (three-fifths  of  which  was  pure 
water),  annual  dividends  ranging  from  four  to  six 
per  cent.  It  had  no  bonded  indebtedness  and  no 
floating  indebtedness  that  was  reported. 

When  the  fight  with  the  Independents  began,'  it 
ceased  paying  dividends — the  last  one  being  paid  in 
1895.  In  1897  it  borrowed  two  and  a  half  millions 
of  dollars;  in  1899  it  borrowed  six  millions  of 
dollars,  two  and  a  half  of  which  was  set  aside  to 
pay  the  holders  of  the  first  mortgage  of  two  and  a 
half  millions.  The  company  now  has,  in  addition  to 
this  $6,000,000  mortgage  (according  to  recent  publica- 
tions), a   floating  indebtedness  of  $1,250,000. 

Now,  let  me  tell  you  what  all  this  has  resulted  in :  . 
The  Central  Union  now  has  (as  shown  by  its  own 
figures)  22,000  telephones  in  the  state.  The  real 
number  is  smaller  than  this,  but  we  can  afford  to 
be  generous,  and  I  propose  to  give  it  all  it. 
claims.  The  Independent  telephone  interests  have  in 
the  state  of  Indiana  by  actual  count  52,469  telephones. 
I  know  you  will  excuse  me  if  I  repeat  those  figures. 
After  a  "war  expenditure"  of  seven  and  a  quarter 
million  dollars — begun  upon  the  Independent  move- 
ment when  there  were  less  than  3,000  Independent 
telephones  in  the  state — the  Central  Union  now  has, 
for  its  expenditure,  22,000  telephones,  and  the  Inde- 
pendent movement  has  52,469. 

The  total  population  of  Indiana  '(according  to  the 
census  of  1900)  is  2,516,000.  There  are  92  counties 
in  the  state,  and  there  are  27  of  these  in  which 
neither  the  Central  Union  nor  any  other  Bell  company 
has  an  exchange,  large  or  small.  The  population 
of  these  27  counties  aggregates  491.000,  and  the  ag- 
gregate number  of  Independent  telephones  in  these  27 
counties  is  14,262.  The  total  number  of  Central 
Union  and  other  Bell  company  telephones  used  at 
toll  stations  only  in  those  27  counties  is  197. 

I  submit  this  Indiana  statement  more  especially  for 
the  benefit  of  our  friends  in  different  parts  of  the 
country  who  are  just  beginning  their  fight  with 
the  great  monopoly.  If  you  ask  me  how  they  fought 
us,  I  can  simply  say — every  way.  If  there  is  any 
mode  of  guerilla  warfare  that  they  left  untried,  we 
have  not  been  able  to  find  it.  The  Independent  de- 
velopment in  Indiana  has  been  accomplished  by  In- 
diana self-helpfulness  and  Indiana  capital.  Of  the 
millions  invested  in  the  Independent  telephone  busi- 
ness in  Indiana,  less  than  $100,000  has  come  from 
outside  of  the  state.  More  than  that,  the  business 
is  practically  out  of  debt.  The  total  indebtedness 
upon  the  Indiana  Independent  -telephone  property  is 
less  than    lo  per  cent,  of  its  total  value. 

In  this  great  success  the  farmers  and  villagers  of 
.he  state  have  been  of  incalculable  help.  They  re- 
alized   (as  all  sensible  men,  similarly  situated,  must 
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have  realized)  that  their  only  hope  was  in  becoming 
a  part  and  parcel  of  the  great  Independent  movement. 

The  Independent  movement  gives  opportunity  for 
self-helpfulness  and  intelligent  co-operation.  That 
which  a  man  can  do  for  himself  is  most  likely  to 
be  quickest  done.  The  flexibility  of  the  Independent 
plan  is  its  greatest  recommendation.  There  is  no 
lionest  local  movement  that  cannot  find  a  warm  wel- 
come and  a  happy  home  in  it. 

It  will  not  do  to  say  that  good  service  cannot  be 
given  by  the  Independents.  Every  unprejudiced  man 
will  say  that  the  most  indifferent  Independent  service 
in  the  country  to-day  is  very  much  better  than  the 
average  Bell  service  was  when  the  Independent 
movement   began. 

The  Bell  companies,  all  over  the  country,  are 
paying  us  the  delicate  compliment  of  imitation  in 
many  things,  but  more  especially  in  their  attention 
to  the  farmers  and  villagers  whom,  in  their  halcyon 
monopolistic  days,   they  so  severely  let  alone. 

I  would  remind  our  farmer  friends,  the  country 
vho  are  skeptical,  about  this  death-bed  repent- 


over, 
ance : 


"When    the  devil   was   sick 
The  devil  a  monk  would  be  , 

But    when   the   devil   got   well 
The  devil  a   monk  was  he." 


Discussion. 

J.  B.  Ware,  Detroit.  Mich. :  Mr.  Sheerin  has  pre- 
sented in  such  an  able  manner  this  subject  that  it 
is  exceedingly  difficult  to  discuss  the  paper,  except 
in  a  very  few  minor  particulars.  There  is  no  ques- 
tion but  what  the  farmers'  telephone  is  of  greater 
importance  to  the  entire  telephone  situation  at  the 
present  time  than  the  majority  of  us  realize.  There 
is  a  tendency  in  certain  districts,  because  of  a  lack 
of  communication  by  telephone,  for  the  farmers  to 
look  after  their  own  interests  and  develop  that  phase 
of  business  themselves.  This  has  resulted  in  the  es- 
tablishing of  a  mutual  or  co-operative  form  of  tele- 
phone business,  with  poor  construction,  the  one  ob- 
ject being  to  secure  communication  with  neighbors. 
This  kind  of  service  is  conducted,  not  upon  a  busi- 
ness basis,  but  upon  more  of  a  social  basis.  The 
rates  are  merely  sufficient  to  pay  the  actual  expenses 
of  maintenance,  and  the  maintenance  is  performed 
in  as  limited  a  manner  as  possible,  with  the  result 
that  an  inferior  service  has  been  secured.  The  cost 
of  the  service,  however,  is  so  slight  that  those  who 
thus  build  their  own  lines — and  we  naturally  think 
more  of  our  own  than  we  do  of  that  which  belongs 
to  others — have  become  satisfied  to  an  extent  with 
the  conditions.  If  they  are  able  in  an  emergency 
to  reach  their  doctor  or  to  call  upon  their  neighbors 
for  assistance,  they  see  the  advantage  to  be  so  great 
that  they  are  contented,  and  continue  under  condi- 
tions which  are  extremely  unfortunate  for  the  entire 
telephone  movement. 

In  other  words,  the  farmers'  telephone  business 
naturally  divides  itself  into  two  classes:  First,  the 
farmer  who  resides  in  the  neighborhood  of  a  large 
city  or  exchange  of  importance,  so  that  his  com- 
munication is  desired  particularly  to  that  exchange 
center  for  commercial  and  business  purposes  largely. 
There  is  no  difficulty  in  providing  metallic  circuits 
and  good  bridging  telephones,  if  party  lines  are  used, 
and  giving  service  which  is  entirely  satisfactory  to 
the  farmer  and  at  a  price  which  is,  in  a  general 
sense,  satisfactory  to  the  exchange  owner.  With 
that  class  of  rural  telephones  we  are  having  no  par- 
ticular trouble.  But  the  second  class,  which  might 
be  termed  the  social  class  of  farmers,  is  formed  of 
those  who  do  not  live  in  the  vicinity  of  a  large  city, 
who  have  no  produce  to  market,  and  who  do  not  see 
the  advantages  of  a  good  telephone  service,  as  a 
general   rule. 

I  was  very  much  surprised  a  few  months  ago  in 
discussing  the  matter  of  farm  telephones  with  a  man 
who  has  built  a  number  of  such  social  farmers'  lines, 
having  from  12  to  25  telephones  on  a  single  ground- 
wire  circuit.  I  urged  the  advisability  of  putting  up 
metallic  circuits  with  not  over  six  instruments  on 
a  line.  He  said  to  me ;  "Mr.  Ware,  you  don't  un- 
derstand the  farmers'  proposition.  You  go  out  in 
'that  neighborhood,  promise  them  a  metallic  service 
with  six  telephones  on  a  line,  and  I  will  follow  you, 
and  give  them  the  same  rate  and  promise  them  20 
on  a  line,  and  I  will  get  more  contracts  than  you  will 
get."  And  he  was  right,  because  what  they  wanted 
was  to  have  as  many  farmers  on  a  line  as  possible, 
for  social  purposes.  Now,  you  and  I  can  scarcely 
lealize — at  least  I  have  had  great  difficulty  in  realiz- 
ing that  phase  of  the  telephone  business — that  what 
they  wanted  was  not  the  commercial  advantages,  but 
social  advantages.  Now.  then,  the  evil  of  that  is 
that  no  company  desiring  good  service  can  afford 
to  build  that  class  of  telephone  lines  from  a  business 
standpoint. 

The  farmer  has  had  no  outlet,  as  I  mentioned, 
and  the  result  is  that  he  and  his  neighbors  have  cut 
some  slim  hardwood  poles,  just  as  Mr.  Sheerin 
graphically  described,  and  they  bought  their  tele- 
phones at  $8,  $12  or  $15,  and  connected  them  by 
steel,  and  often  fence,  wire ;  and  they  are  actually 
talking  over  this  class  of  lines.  Their  example  has 
inspired  the  neighbors  over  in  the  next  township  to 
do  likewise,  and  it  has  spread,  until  a  large  portion 
of  the  county  has  been  covered  by  this  social  tele- 
phone system.  Some  farmer  will  consent  to  allow 
both  lines  to  center  in  his  house ;  he  has  a  family 
,  sufficiently  large  to  take  care  of  the  switching  as  an 
accommodation,  and  the  result  is  that  a  man  talks 
10  or   even  zo  miles   over  two  or  three  circuits  to 


anolher  farmer,  perhaps  on  the  other  side  of  an  ex- 
change, and  it  actually  costs  him  nothing.  The  'evils 
of  this  free  service  are  apparent  to  every  man  in 
the  room.  You  cannot  develop  a  toll-line  system  to 
compete  with  this  class  of  telephone  service.  I  have 
great  confidence,  however,  in  the  development  of 
these  communities  along  the  line  of  good  service. 
Free  toll  or  exchange  service  cannot  be  given  and 
secure  good  service. 

The  Independent  companies  have  made  perhaps 
one  mistake  more  frequently  than  others  in  establish- 
ing rates  that  are  too  low.  I  am  talking  particularly 
of  my  own  state,  Michigan.  Other  states,  I  hope, 
are  getting  larger  rates,  but  in  Michigan  $I2  is  the 
limit  for  telephone  service  in  farmers'  communities, 
and  there  is  a  large  number  of  communities  where 
a  less  price  is  maintained.  I  believe  that  that  class 
of  farmers  who  use  their  telephones  for  commercial 
purposes,  who  are  not  fully  realizing  the  advantages 
to  be  gained  by  telephones  in  their  residences ,  who 
are  unwilling  to  pay  more  than  $12  and  are  now 
satisfied  to  go  on  party  lines,  will,  in  two  or  three 
years,  or,  at  the  outside,  five  years,  demand  of  you 
gentlemen  that  they  be  given  separate  lines  at  higher, 
yet  reasonable,  prices.  In  other  words,  my  opinion 
is,  and  I  believe  yours  is,  that  outside  of  this  social 
farmers'  element,  the  farmers  will  want  separate 
lines,  or  party  lines  with  but  two  or  three  instru- 
ments. This  means  that  where  we  have  pole  lines 
with  4%-inch  and  five-inch  tops,  pole  lines  with  two. 
four  or  six  wires  upon  them  with  perhaps  six-pin 
cross-arms,  in  the  next  two  or  three  years  we  are 
going  to  be  compelled  to  furnish  additional  circuits. 
We  are  in  the  business  from  a  financial  standpoint : 
we  want  to  get  as  high  rates  as  are  reasonable  and 
fair.  The  farmers  will  find  that  they  cannot  do 
business  satisfactorily  over  party  lines.  Already  in 
portions  of  Michigan  the  tendency  is  manifest  to 
change  from  party  lines  to  individual  circuits. 

Now  then,  what  is  the  lesson  as  to  construction? 
Simply  this :  If  you  are  able  financially  to  do  it,  do 
it  right ;  if  you  are  not,  you  ought  not  do  it  at  all. 
You  ought  to  put  poles  up  large  enough  to  carry  10- 
pin  cross-arms,  and  pole  lines  should  be  run  with 
the  expectation  that  the  wires  are  going  to  double 
or  treble  in  number  in  the  future.  That  fact  is  an 
advantage,  and  a  very  large  advantage,  to  the 
telephone  business,  because  as  subscribers  require 
these  separate  lines  they  are  willing  to  pay  higher 
rates,  aiid  it  gives  us  a  chance  to  grow  properly. 
They  will  pay  rates  that  will  give  a  reasonable  return 
upon  the  investment,  and  every  honest  farmer  and 
business  man  expects  the  telephone  men  to  have  a 
reasonable  return  upon  their  investments. 

I  am  deeply  impressed  with  the  correctness  of 
the  statement  made  by  Mr.  Sheerin.  that  the  farmers' 
telephones  have  proven  of  such  immense  value  to 
the  Independents  in  the  past,  and  that  the  Bell  com- 
panies, or  at  least  a  portion  of  them,  have  reached 
the  point  of  realizing  the  importance  of  this  class  of 
business.  I  am  delighted  to  be  informed  that  the 
$100,000  president  of  the  Central  Union  and  Chicago 
and  other  Bell  interests  is  opposed  bitterly  to  farm- 
ers' lines,  and  in  Indiana  has  recently  caused  th6m 
to  be  cut  down  in  some  instances.  It  is  the  best 
thing  that  could  happen  to  the  opponents  of  these 
Bell  companies,  because  there  is  no  way,  in  my  judg- 
ment, for  the  Bell  licensee  companies  ever  to  drive 
out  Independent  companies,  except  by  getting  the 
farmers'  telephones  and  forcing  the  citizens  of  the 
cities,  towns  and  villages  to  take  Bell  telephones 
in  order  to  reach  their  farmer  relatives.  This  rural 
business  has  heretofore  been  secured  only  by  the 
Independents'  friends,  thus  in  many  sections  heading 
off  the  possibility  of  Bell  competition. 

But.  gentlemen,  there  are  a  large  number  of  Inde- 
pendent companies  that  have  not  developed  the  farm- 
ers' communities.  Now,  farmers'  telephones,  prop- 
erly handled,  are  profitable,  and  they  strengthen 
the  exchanges  in  a  way  one  cannot  realize,  until  he 
has  actually  developed  the  rural  territory.  You 
must  take  care  of  your  farmers,  first,  for  your  own 
good  and  for  their  good,  and  second,  to  weaken  the 
enemy.  If  you  don't  do  it  this  year,  you  will  find 
the  Bell  companies  will  do  it  next  year.  They  are 
at  a  point  when  they  must  do  something,  and  I  look 
before  this  year  expires  for  a  great  development 
throughout  their  territory  along  the  lines  of  farm- 
ers' telephones  by  all  the  Bell  licensee  companies. 
I  am  glad  that  in  the  territory  with  which  I  have 
been  connected  the  farmers  have  been  taken  care 
of  as  a  rule.  The  strength  and  success  of  the  ex- 
changes on  the  western  side  of  the  state  and  in  the 
central  portion  of  Michigan  are  owing  largely  to 
the  fact  that  the  farmers  have  been  connected  up 
only  with  the  local  Independent  exchanges.  But  it 
pays  to  do  what  Mr.  Sheerin  says — it  pays  to  build 
right :  it  saves  rebuilding ;  it  is  economy  in  operation. 
It  does  not  pay  to  buy  inferior  apparatus,  and  if 
there  is  any  apparatus  superior  to  others,  it  should 
be  used  on  farmers'  lines. 

What  has  been  said  of  farmers'  lines  is  true  to  a 
very  great  extent  of  small  village  exchanges.  I  like 
the  idea  of  connecting  but  few  on  a  line,  running 
numerous  two  or  three-party  lines  to  the  farmers' 
exchange  and  then  have  trunking  lines  to  the  city 
or  village  exchange. 

Personally,  I  want  to  thank  the  writer  of  that 
article  on  the  very  excellent  paper,  and  I  want  to 
say  in  conclusion  that  we  have  found  in  Michigan 
not  only  the  truth  of  the  statement  made  by  Mr. 
Sheerin  as  to  quality  of  service,  comparatively,  be- 
tween Independents  and  Bell,  but  we  find  that  the 
Independent  service  in  Michigan  is  better  than  the 
Bell  in  almost  every  instance.    I  don't  know  of  an 


exception,  and  I  challenge  any  man  in  this  room 
to  find  an  instance  in  which  the  Independent  service 
is  inferior  to  the  Bell.  The  apparatus  used  by  the 
Independents  is  the  equal  in  quality,  and  in  many 
instances  the  superior,  to  that  used  by  Bell  compa- 
nies in  a  large  portion  of  the  territory  developed. 
This  is,  as  a  rule,  true  as  to  the  character  of  con.- 
struction  of  all  large  Independent  companies,  as  com- 
pared with  Bell  construction.  There  is  no  reason 
why  we  should  not  continue  to  keep  ahead  of  the 
Bell  in  the  next  two  years  in  telephone  development, 
as  the  quality  and  apparatus  and  construction  of  our 
manufacturers  are  the  most  modern.  There  is  no 
question  about  the  final  outcome,  because  we  have 
the  men  and  the  material  and  the  apparatus  with 
which   to  give  the  very  best   service. 


Speed  of  Rapid  Transit  Trains. 

From  the  very  first  it  has  been  the  policy  of  the 
engineers  of  the  Rapid  Transit  road  in  New  York 
to  make  it  a  sine  qua  non  that  the  rapid-transit 
road  must  be  essentially  a  high-speed  system,  which 
will  not  merely  possess  an  enormous  carrying  ca- 
pacity, but  will  also  transport  passengers  at  a  speed 
that  has  never  been  approached  by  any  other  road 
on  the  island.  From  the  present  terminus  at  City 
Hall  Park,  says  the  Scientific  American,  express 
trains  are  to  be  dispatched  during  the  rush  hours 
at  two-minute  intervals.  They  will  make  stops  at 
Fourteenth,  Forty-second,  Seventy-second,  Ninety- 
sixth  streets,  and  the  whole  run  to  One-hundred- 
and-fifty-seventh  street  will  be  made  in  16V2  minutes. 
The  fastest  traveling  at  present  provided  for  the 
public  is  by  the  express  trains  on  the  Ninth  Avenue 
elevated  railroad,  on  which  the  run,  by  actual  tim- 
ing, from  Franklin  street  to  One-hundred-and-thirty- 
fifth  street,  is  made  in  about  half  an  hour,  the 
time  between  the  same  points  by  the  local  trains 
being  40  minutes.  The  average  running  speed  of 
the  Rapid  Transit  express  trains,  including  stops, 
will  be  38  miles  an  hour;  and  this  means  that,  at 
times,  the  speed  will  rise  to  50  miles  an  hour,  and 
occasionally  over  that.  The  local  trains  will,  have 
an  average  speed  of  18  miles  an  hour,  which  is  about 
50  per  cent,  greater  than  that  of  the  present  local 
trains  on  the  Manhattan  elevated  roads.  The  express 
stations  will  be  located  at  intervals  of  a  little  less 
than  two  miles,  while  the  local  stations  will  average 
about  four  to  the  mile.  At  one  time  the  question 
of  increasing  the  number  of  express  stations  was 
rnooted  ;  but  the  Rapid  Transit  Commission,  by  ad- 
vice of  its  engineers,  decided  that,  since  the  system 
was  to  provide,  primarily,  an  express  service,  it 
would  defeat  the  end  in  view  to  multiply  the  stoos. 
It  was  further  urged  that  the  hifrh  speed  of  18  miles 
per  hour  of  the  local  service  rendered  it  unnecessary 
to  multiply  the  express  stations,  the  passenger  being 
able  to  quickly  cover  the  distance  between  the  ex- 
press stations  and  his  own  particular  stopping  place 
bv  the  fast  local  service.  That  an  average  speed  of 
18  miles  per  hour  can  be  maintained  with  stations 
only  a  quarter  of  a  mile  apart  is  due  to  the  rapid 
acceleration  which  is  possible  by  electric  traction, 
and  also  to  the  fact  that  the  local  .stations  are  placed 
a  few  feet  above  the  average  grade  of  the  line — an 
arrangement  under  which  gravity  assists  the  re- 
tardation of  the  train  in  approaching  the  station,  and 
increases  the  acceleration  when  the  train  is  starting. 


Test  of  Wireless  Telegraphy  on  the 
Lucania. 

Marconi's  system  of  wireless  telegraphy  was  re- 
cently given  a  thorough  test  by  the  Cunard  Steam- 
ship company  in  connection  with  the  New  York 
Herald.  The  Cunard  liner  Lucania  had  been  fitted 
up  with  Marconi's  instruments,  both  transmitting 
and  receiving,  and  in  her  late  voyage  from  Liver- 
pool to  New  York  messages  were  successfully  trans- 
mitted and  received  by  the  steamer.  As  she  steamed 
through  the  Irish  Sea  messages  were  sent  to  the 
training  steamer  Conway,  stationed  on  the  Mersey. 
and  communication  was  held  with  her  until  the 
Lucania  got  out  of  range.  After  turning  into  St. 
George's  Channel  communication  was  opened  up 
with  a  station  at  Holyhead  and  was  maintained 
until  20  miles  from  shore.  The  tests  are  said  to 
have  been  very  satisfactory.  The  station  at  Nan- 
tucket lightship,  which  the  Herald  is  installing,  will 
be  completed  next  month.  It  will  then  be  possible 
to  receive  messages  from  an  incoming  vessel  12 
hours  before  she  is  sighted  off  Sandj'  Hook. 


Reduced  Telegraph  Rates  Between  Chi- 
cago and  Milwaukee. 

Announcement  has  been  made  by  the  Chicago  and 
Milwaukee  Telegraph  company  to  the  effect  that  it 
will  transmit  telegrams  between  Milwaukee  and 
Chicago  at  the  rate  of  10  cents  for  10  words  and 
one  cent  for  each  additional  word.  The  company 
accepts  and  sends  any  message,  at  the  rates  quoted, 
which  can  be  delivered  by  telephone  in  either  Chi- 
cago or  Milwaukee.  No  arrangement  has  been  made 
for  the  delivery  of  messages  in  any  other  way  than 
by  telephone,  but  they  will  be  mailed  to  the  persons 
for  whom  they  are  intended  if  they  cannot  be 
reached  by  telephone. 
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Syntonic  Wireless  Telegraphy. 

By  Guglielmo  MARCONf. 

[Continued  from  fage  42J.] 

postal  authorities  of  Oldenburg,  the  total  number  of 
commercial  wireless  telegrams  transmitted  from  and 
to  the  lightship  between  ilay  15th  and  lite  end  of 
October  amounted  to  565,  and  of  these  518  came 
from  ships  at  sea.  while  47  were  transmitted  to 
ships.  Of  the  518  telegrams,  35.7  per  cent,  were 
addressed  to  the  North  German  Lloyd  and  64.3  per 
cent,  to  other  shipping  tirms.  The  installations  are 
worked  b}'  ordinary'  operators  in  a  most  satisfactory 
manner,  and  on  one  occasion  assistance  was  ob- 
tained for  a  man  who  was  taken  suddenly  ill  on  the 
Borkum  riff,  and  it  was  thus  made  possible  to  hand 
him  over  promptly  for  medical  treatment  on  shore. 

The  sj'stem  has  been  in  operation  at  La  Panne. 
near  Ostcnd,  and  on  the  Belgian  mail  steamer.  Prin- 
cess Clementine,  which  plies  to  Dover.  With  a 
height  of  only  22  meters  on  the  ship  it  has  been 
found  practicable  to  communicate  from  Dover  Har- 
bor to  La  Panne.  43  miles  away,  and  this  installa- 
tion has  proved  of  value  in  saving  life  and  property. 
Thus,  recently,  a  barque  u'as  wrecked  on  the  Rattel 
bank.  The  Princess  Clementine,  which  happened  to 
pass  near,  at  once  se^nt  a  message  to  Ostend,  and, 
before  leaving,  was  able  to  tell  the  shipwrecked 
sailors  that  assistance  was  on  the  way.  The  men 
were  all  saved.  On  another  .^ay,  coming  within 
sighting  distance  of  the  Ruytingen  lightship,  sit- 
uated about  I5',4  miles  from  Dunkirk,  the  captain 
of  the  Princess  Clementine  observed  that  he  was 
being  signaled.  It  appears  that  the  lighting  ap- 
paratus of  the  Ruytingen  had  got  out  of  order.  The 
captain  of  the  mail  packet  immediately  despatched 
a  message,  which  was  received  by  the  installation  at 
I..a  Panne,  and  repeated  to  the  lighthouse  depart- 
ment at  Dunkirk.  A  crew  immediately  set  out  for 
the  lightship  and  effected  the  necessary  repairs,  and 
the  great  inconvenience  and  danger  of  the  lightship 
not  being  able  to  have  the  lights  in  order  were 
averted. 

Another  instance  of  the  usefulness  of  the  wireless 
telegraphy  in  an  emergency  was  furnished  when  the 
Princess  Clementine  herself  went  ashore  on  the  Bel- 
gian coast  during  a  fog.  Within  a  few  minutes  of 
the  accident  news  of  it  was  telegraphed  from  the 
stranded  ship  to  Ostend,  with  the  result  that  a  tug 
was  at  once  despatched  to  her  assistance,  and  she 
got  off  at  the  ne.xt  high  tide.  So  successful  lias  the 
installation  of  wireless  telegraphy  been  on  the  mail 
steamer  Princess  Clementine,  between  Dover  and 
Ostend,  that  similar  apparatus  is  to  be  fitted  on  the 
other  vessels  of  the  same  fleet. 

The  .system  has  been  in  use.  furthermore,  since 
March  1st  last  for  ordinary  commercial  telegraphy 
between  the  Sandwich  Islands,  where  a  regular 
charge  is  made  for  the  same.  An  installation  has 
also  been  successfully  carried  out  by  my  assistants 
for  the  French  government  between  Antibes,  in 
France,  and  Corsica,  a  distance  of  124  miles.  As 
has  already  been  published  in  the  daily  papers,  much 
use  has  been  made  of  my  system  in  the  navy  during 
the  voyage  of  the  Duke  and  Duchess  of  Cornwall 
and   York  to  Australia. 

I  have  tried  lately  to  ascertain  how  near  a  tuned 
transmitter  which  is  radiating  waves  of  a  certain 
frequency  must  be  to  a  receiver  tuned  to  a  different 
frequency  in  order  that  the  said  receiver  shall  be 
affected.  I  find  that  if  we  arc  working  with  oscil- 
lations which  differ  very  considerably  in  period,  a 
transmitter  capable  of  sending  signals  31  miles  to  a 
tuned  receiver  will  not  affect  a  non-tuned  one  at 
.SO  meters.  If  the  periods  of  oscillation  of  the  two 
tunes  are  more  similar  to  each  other,  then  the  non- 
tuned  receiver  may  be  affected  even  at  several  kilo- 
meters. 

Considerable  use  is  still  made  of  the  non-tuned 
system  at  my  experimental  stations,  in  order  to  be 
able  to  coinmunicate  with  shins  fitted  with  what  T 
call  the  old  system,  and  also  in  order  to  be  able  to 
communicate  with  the  naval  station  at  Portsmouth, 

Time  docs  not  permit  me  to  refer  to  a  great  num- 
ber of  experiments  upon  which  I  am  now  engaged, 
or  which  have  been  carried  out  by  others,  but  I 
hope  on  a  future  occasion  to  describe  belter  results. 
I  have  come  to  the  conclusion  that  the  days  of  the 
non-tuned  system  arc  numbered.  The  ether  about 
the  Knglish  Channel  has  become,  in  consequence  of 
great  wireless  activity,  exceedingly  lively,  and  a  non- 
tuned  receiver  keeps  picking  up  messages  or  parts 
of  messages  from  various  sources  which  very  often 
reiuler  unreadable  the  message  one  is  trying  to  re- 
ceive. I  arn  gl.id  to  say.  however,  that  I  am  now 
prepared  with  syntonic  apparatus  suitable  for  com- 
mercial purposes.  And.  as  my  final  word  on  the 
general  subject  for  the  present,  let  me  say  that  those 
who  are  responsible  for  the  recent  development  of 
wireless  telegraphy  into  a  practical  .science  cannot 
fail  to  find  great  satisf.action  in  the  reflection  that 
as  already  life  has  been  saved  that  without  this  dis- 
covery would  have  been  lost,  so,  in  the  future,  apart 
from  its  manifold  commercial  possibilities,  valuable 
as  these  are.  humanity  is  likely  to  have  before  very 
long  to  recognize  in  telegraphy  through  space  with- 
out connecting  wires  the  most  potent  safeguard  that 
has  yet  been  devised  lo  reduce  the  perils  of  the 
world's  sea-going  population. 


Mietz  &  Weiss  Kerosene  Engine. 

The  kerosene  engine  is  becoming  very  popular  for 
a  small  imit  of  power,  where  gas  is  not  available,  on 
account  of  its  cheapness,  its  self-contained  independ- 
ence of  operation  and  the  low  cost  and  case  of  han- 
dling the  fuel  employed.  In  the  accompanying  illustra- 
tion is  shown  a  kerosene  engine  of  the  two-cycle  type. 
An  explosion  occurring  and  an  impulse  being  noin- 
inally  imparted  for  each  revolution,  the  claim  is  made 
that  this  type  is  more  susceptible  of  easy  and  close- 
speed  regulation  than  the  four-cycle  engine,  while 
the   governing   device   employed    is   highly    effective. 

The  parts  of  an  oil  engine  requiring  lubrication 
are  comparatively  few,  but  it  is  of  utmost  impor- 
tance for  those  to  be  properly  attended  to.  Ring  oilers 
in  this  case  are  used  for  the  main  bearing.  The  lubri- 
cation of  the  crank  pin  and  the  piston  is  taken  care  of 
by  means  of  an  oil  reservoir  placed  at  the  side  of  the 
engine  frame.     At  a  certain  portion  of  each  revolu- 


unly  in  two  or  three  small  details.  A  description 
of  these  cars  was  given  in  the  Western  Electrician 
of  March  2d.  The  cars  will  cost  about  $700,000  and 
the  work  of  construction  will  be  pushed  as  rapidly 
as  possible,   after   the  contract   is   let. 
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tion  there  is  a  partial  vacuum  in  the  crank  chamber 
and  also  in  the  cylinder,  which  is  sufficient  to  draw 
the  necessary  oil  up  the  copper  tube  and  down  past 
the  sight  holes,  w'hich  permit  its  regulation  by  the 
sight  feeds  above.  The  oil  for  the  crank  drops  into 
a  groove  on  the  top  of  the  rod,  whence  it  finds  its 
way  along   to  the  pin. 

These  autoinatic  oiling  devices,  it  will  be  noted,  are 
only  operative  when  the  engine  is  running :  when 
the  engine  is  stopped  they  require  no  looking  after. 
One  peculiarity  of  this,  as  of  other  oil  engines,  is 
that  it  has  no  throttle  valve.  When  the  engine  is 
to  be  stopped  it  is  only  necessary  to  throw  up  the 
little  finger  which  operates  and  regulates  the  ad- 
mittance of  oil.  The  Mietz  &  Weiss  engine  is  man- 
ufactured by  A.  Mietz,  128  to  138  Mott  street.  New 
York  city.  


American    Vitrified    Conduit    Exhibit   at 
the  Pan-American  Exposition. 

The  American  Vitrified  Conduit  company  has  an 
attractive  exhibit  of  its  manufactures  in  the  east 
end  of  the  Electricity  building  at  the  Pan-American 
Exposition.  In  the  exhibit,  which  is  illustrated  in 
the  accompanying  picture,  are  included  all  the  va- 
rious styles  of  underground  and  interior  conduits 
manufactured  by  the  company,  the  whole  making  an 
interesting  study  for  visitors  to  the  exposition.  The 
space  occupied  is  ample  to  show  off  the  wares  with 
excellent  effect,  all  being  neatly  arranged  in  a  very 
pleasing  manner.  The  interests  of  the  American 
Vitrified   Conduit   company    at    the    exposition    are 
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AMERICAN   VITRIFIED  CONDUIT    EXHIBIT    AT  THE    PAN- 
AMHRICAN    EXPOSITION. 

carefully  looked  af(cr  and  guarded  by  W.  E.  Brown, 
a  gentleman  who  lias  won  many  friends  at  the  ex- 
position by  his  attention  to  business  and  his  cour- 
teous manner. 


Increase  in  the  capital  stock  of  the  Wellsvillc 
Electric  Light  company  of  East  Liverpool.  Ohio,  has 
been    made  from  $30,000  to   $100,000. 


Improvements  on  Chicago  City  Railway. 

The  Chicago  City  Railway  company  has  about 
completed  arrangements  by  which  a  great  improve- 
ment will  be  made  in  its  rolling  stock.  It  is  the 
purpose  of  the  company  to  furnish  the  Wentworth 
avenue  line  with  a  complete  new  equipment  of  cars. 
Eight  companies  have  made  bids  for  the  construc- 
tion of  the  cars,  but  the  railway  company  has  not 
decided  on  the  bids  as  yet.  Tlie  number  of  cars 
to  be  constructed  is  120,  and  they  will  be  almost 
exact  counterparts  of  the  five  cars  recently  put  in 
service    on    the    Wentworth    ayenue    line,    differing 


Bright   Young   Chicago    Man   Killed    by 
Live  Wire. 

Frank  Wiley,  a  bright  young  man  employed  as 
designer  with  the  Chicago  Laboratory  Supply  and 
Scale  company,  was  instantly  killed  on  June  loth  by 
coming  in  contact  with  a  heavily  charged  telephone 
wire.  Young  Wiley  found  tiie  telephone  at  his  home, 
5226  Indiana  avenue,  out  of  order  when  he  returned 
in  the  evening,  and  set  out  to  discover  the  trouble. 
While  sitting  on  an  iron  radiator  he  leaned  out  of 
the  window  and  his  little  finger  came  in  contact 
with  the  fuse  block  of  the  telephone  line.  A  heavy 
current  on  the  line  passed  through  his  body  to  the 
radiator,  death  resulting  instantly.  The  coroner's 
jury  found  that  the  wire  of  the  Chicago  Telephone 
company  had  been  crossed  with  a  high-potential  line 
of  the  Commonwealth  Electric  company,  and  in  its 
verdict  censured  both  companies.  It  is  stated  that 
a  lo-ampero  current  of  2.000  volts  was  being  car- 
ried on  the  Commonwealth  lines  at  the  time.  Mr. 
Wiley  was  only  21  years  of  age,  but  was  credited  by 
his  associates  as  being  one  of  the  very  brightest  young 
men  of  their  acquaintance.  He  graduated  from  the 
English  High  School  in  Chicago  in  189S  and  served 
during  the  Spanish-American  war  with  the  United 
States  Volunteers.  Since  his  return  he  has  been  in 
the  employ  of  the  Chicago  Laboratory  Supply  and 
Scale  company,  where  his  work  as  designer  and 
original  investigator  was  of  an  exceptionally  high 
order. 


Ferguson  Adjustable  Lamp  Bracket. 

The  Smith  &  Hemenway  company  of  New  York 
is  introducing  the  Ferguson  adjustable  lamp  bracket, 
illustrated  herewith,  which  is  believed  to  be  on?  of 
the  best    roll-top-desk   lamps   on   the   market.     It   is 


FERGUSON  ADJUSTABLE  LAMP  BRACKET. 

adjustable  to  any  size  roll-top  desk  or  upright  piano 
and  can  be  fastened  on  without  the  assistance  of 
screws  or  nails.  The  reflector  can  be  placed  at  any 
desired  angle  to  prevent  a  glare  in  the  eyes.  It  is 
ornamental  because  it  is  handsomely  finished  in 
enamel  and  nickel.  The  lamp  is  very  durable,  sim- 
ple in  construction  and  operation,  and  is  quickly 
adjusted.  There  are  no  springs  to  get  out  of  order 
or  make  bad  contact.  The  accompanying  cut  illus- 
trates a  few  of  the  angles  at  wdiich  it  can  be  placed. 


The  Exide  Automobile  Storage  Battery. 

It  has  been  reported  that  a  recently  perfected  form 
of  the  Exide  storage  battery,  produced  by  the  Elec- 
tric Storage  Battery  company  of  Philadelphia,  has 
been  selected  by  the  New  York  Electric  Vehicle 
Transportation  company  for  service  on  the  latter 
company's  bus  line  on  Fifth  avenue  in  New  York 
city.  This  Exide  battery  has  been  in  practical  use  as 
a  motive  power  for  automobiles  for  the  last  three 
years,  and  has  been  used  in  all  the  vehicles  recently 
put  on  the  market  by  the  Pennsylvania  Electric  Ve- 
hicle  company   of   Philadelphia. 

The  Philadelphia  Inquirer  is  authority  for  the  fol- 
lowing interview  with  Justus  B.  Entz,  chief  engi- 
neer of  the  Electric  Storage  Battery  company:  "The 
Exide  battery  has  been  evolved  from  the  old-style 
lead-plate  accumulator.  It  has  been  perfected,  par- 
ticularly for  use  in  automobile  construction.  In 
three  years'  use  on  every  type  of  automobile,  from 
the  light  and  speedy  pleasure  vehicle  to  the  strong- 
est and  heaviest  dray  or  delivery  wagon,  it  has 
proven  its  perfect  adaptability.  While  the  battery 
made  for  general  use  on  automobiles  weighs  only 
62  pounds  per  horsepower,  no  effort  has  been  made 
to  secure  lightness  at  the  expense  of  strength  or 
durability.  A  number  of  the  62-pound  batteries  have 
been  in  use  in  the  auto-cab  livery  service  in  New 
York  city  for  the  last  year.  A  more  severe  test  could 
scarcely  be  applied  to  them.  Over  2,500  miles  have 
been  covered  by  some  of  the  cabs,  and  their  batteries 
are  still  in  good  condition." 
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Morse  Club  Annual  Banquet.     ^ 

The  Morse  Club  gave  its  sixth  annual  dinner  at 
the  Sturtevant  House,  New  York,  on  Friday  even- 
ing. May  24th,  to  celebrate  the  fifty-sixth  anniversary 
of  the  transmission  of  the  first  telegraphic  message. 
A  short  address,  relative  to  the  history  and  object 
of  the  club,  was  given  by  President  Walter  C.  Burton. 
This  was  followed  by  brief  addresses  by  Colonel  A. 
B.  De  Freece.  F.  W.  Jones.  Gardner  Irving,  W.  A. 
\'an  Orden,  JM.  F.  O'Brien  and  others.  The  follow- 
ing officers  were  elected  to  serve  the  ensuing  year: 
President,  Gardner  Irving;  vice-president.  M.  F. 
O'Brien;  treasurer,  M.  F.  GafTney;  secretary,  M.  H. 
Kerner;  historian.  W.  A.  Van  Orden;  governing 
committee,  F.  T.  IMever,  F.  W.  Jones,  W,  C.  Burton. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  June  15. — Ten  members  of  the  Auto- 
mobile Club  of  America  took  part  in  a  run  to  Tux- 
edo last  Saturday,  which  closed  the  series  of  club 
runs  until  fall.  Cornelius  J.  Field  and  George  Isham 
Scott  were  in  the  run  as  pacemakers.  Kenneth  A. 
Skinner,  the  motor-cycle  racer,  was  the  first  to  reach 
the  Tuxedo  Club.  Coming  home,  Mr.  Field  covered 
the  36^-;  miles  between  Tuxedo  and  the  clubhouse  at 
Fifth  avenue  and  Fifty-eighth  street  in  one  hour  and 
ly  minutes. 

Ground  has  been  broken  for  the  rapid-transit  tun- 
nel in  the  Borough  of  the  Bronx  at  Gerard  avenue 
and  One-himdred-and-forty-ninth  street.  The  tunnel 
will  extend  from  Third  avenue  west  to  the  Harlem 
River,  where  it  will  pass  under  the  bed  of  the  river. 
There  are  about  150  men  at  work  there  at  present, 
and  more  will  be  added  when  necessary. 

The  Brooklyn  Rapid  Transit  company  has  been 
compelled  to  return  partially  to  steam  power  on 
several  of  its  elevated  lines.  This  has  become  neces- 
sary owing  to  the  scarcity  of  electric  power,  as  a 
result  of  the  fires  which  have  occurred  recently  in 
two  of  the  company's  power  houses.  Thirty  loco- 
motives have  been  put  into  operation. 

The  Glen  Ridge  Park  association  of  Glen  Ridge. 
N.  J.,  has  taken  alarm  at  the  fact  that  Thomas  A. 
Edison  has  purchased  the  Hayden  mill  in  Glen  Ridge 
for  the  purpose  of  manufacturing  his  storage  bat- 
tery. The  association  communicated  with  the  Bor- 
ough Council  and  the  latter  body  voted  in  favor  of 
issuing  $35,000  worth  of  bonds,  to  be  used  in  pur- 
chasing the  property  for  park  purposes. 

The  property  owners  and  business  men  of  The 
Bronx  are  speculating  as  to  the  intentions  of  the 
New  York  and  Port  Chester  Railroad  company, 
which  was  recently  incorporated.  It  announces  that 
it  is  going  to  undertake  the  building  of  a  third-rail 
system  from  One-hundred-and-thirty-second  street, 
this  city,  to  the  state  line  in  Port  Chester.  Repre- 
sentatives of  the  company  have  been  in  Port  Chester, 
Mount  Vernon,  New  Rochelle  and  other  towns  on 
Long  Island  Sound  collecting  signatures  to  a  lengthy 
petition  which  the  company  will  present  at  the  meet- 
ing of  the  state  railroad  commissioners  on  June  21st 
to  show  that  such  a  line  is  in  demand  by  the  public. 
The  commissioners  will  then  be  asked  to  grant  the 
new  corporation  a  charter.  The  proposed  route  of 
the  new  road  is  through  the  towns  of  Rye,  Harrison. 
Mamaroneck.  New  Rochelle,  Mount  Vernon  and 
along  the  easterly  portion  of  The  Borough  of  the 
Bronx  to  East  One-hundred-and-thirty-second  street. 
A  contest  with  the  Union  Railway  company  is  looked 
for. 
I  An  ordinance  is  being  prepared,  by  the  president 

[  of  the  City  Council,  which  is  designed  to  prevent 
the  crowding  of  passengers  between  the  seats  of 
open  street  cars.  It  will  prohibit  the  transportation 
companies  from  carrying  passengers  in  the  aisles, 
and  will  contain  a  clause  imposing  a  fine  of  $25 
for  every-  person  that  stands  in  the  aisles,  and  on  the 
conductor  of  any  car  who  allows  passengers  to  board 
a  filled  car. 

The  street-railway  corporations  owe  the  city  $6,- 
588.3g6.79,  according  to  a  special  report  made  by  Com- 
missioners of  Accounts  Hertle  and  Owen  to  Mayor 
\'an  Wyck.  This  amount  represents  five  years'  ar- 
rearage, from  iSgs  to  1899.  inclusive,  and  is  the  result 
of  unpaid  taxes  for  paving  between  the  tracks,  for 
franchise  tax  upon  the  gross  receipts  and  car-license 
fees.  According  to  the  report,  there  is  also  owing 
to  the  state,  by  New  York  street  railways.  $3,077,868 
for  franchise  taxes  for  1900.  M.  L.  G. 


Information  from  Indiana. 

Indianapolis,  June  17. — The  interurban  railroad 
companies  now  entering  this  city  have  reached  an 
agreement  with  the  Board  of  Public  Works  on  terms 
of  the  interurban  franchise.  The  compensation  is 
fixed  at  three  cents  a  round  trip  over  the  city  streets 
for  the  first  10  years  of  the  franchise,  four  cents  for 
the  second  10  years  and  eight  cents  for  the  remainder 
of  the  franchise,  which  expires  in  1933.  It  is  agreed 
that  the  companies  may  continue  to  operate  their 
cars  over  the  streets  until  the  first  of  the  year  with- 
out compensation,  and  gives  the  companies  a  year 
from  the  date  of  the  franchise  to  provide  freight 
\  stations  or  a  joint  station.  The  cars  are  required 
to  keep  oft  of  Washington  street,  the  most  congested 
street  of  the  city,  and  the  franchise  reserves  the 
right  to  prescribe  the  routes  upon  which  they  may 
enter  and  leave  the  heart  of  the  city. 

The  specifications  for  the  city's  new  electric-light 
contract  have  been  agreed  upon,  and  bids  will  be  ad- 


vertised for  in  a  few  days.  The  new  contract  stip- 
ulates for  a  minimum  service  of  1,500  arc  lights  of 
normal  2,000  candlepower  each,  and  as  many  more 
lights  as  the  city  may  from  time  to  time  require. 
This  is  double  the  amount  of  lights  contracted  for 
eight  years  ago,  but  the  city  at  present  is  paying  for 
1,227  lights.  Each  bidder  is  required  to  state  the 
rate  of  per  cent,  which,  if  his  bid  is  accepted,  shall 
be  paid  to  the  city  from  the  gross  receipts  of  the 
public  and  private  lighting  supplied  under  the  con- 
tract. The  moonlight  schedule  is  eliminated  and  the 
term  limited   to    10  years. 

The  Monticello  electric-light  plant  changed  owners 
during  the  week,  the  'Tharp  brothers  selling  to  A.  T. 
Barnes  and  George  A.  Harris  of  Antwerp,  Ohio, 
for  a  consideration  of  $22,000. 

The  authorities  of  Cambridge  City  report  having 
tried  municipal  ownership  of  electric  lights  for  over 
a  month  and  are  well  satisfied  with  the  experience. 
There  was  in  use  during  May  37  arc  lights  and  500 
incandescent  commercial  burners,  and  these  cost  much 
less  than  the  old  company  charged  for  half-night 
service.  The  streets  are  lighted  better,  and  besides, 
the  commercial  revenues  go  to  the   city. 

The  work  of  surveying  the  extension  of  the  Union  ■ 
Traction  company's  line  from  Elwood  to  Tipton  has 
begun.  The  Tipton  franchise  expired  a  week  ago, 
but  it  was  modified  and  extended,  giving  the  com- 
pany until  September  to  complete  the  line. 

The  Toledo  and  Indiana  Railway  company  was 
incorporated  on  the  15th  inst.  at  Columbus,  Ohio, 
with  a  capital  stock  of  $1,000,000.  The  company 
proposes  to  operate  an  electric-railway  system  having 
its  terminal  in  Toledo,  with  branches  reaching  out 
into  Ohio  and  Indiana. 

Philip  Mater,  vice-president  of  the  Union  Traction 
company,  and  one  of  the  directors  of  the  Richmond 
Traction  company,  reports  that  the  latter  company 
has  bought  the  abandoned  local  electric  power  plant 
of  the  Union  Traction  company,  and  will  move  it 
to  Richmond  at  once.  The  plant  consists  of  all  the 
necessary  engines  and  machinery  for  a  first-class 
power  station. 

The  Indianapolis  and  Vincennes  Railway  company 
fa  steam  road)  has  filed  four  petitions  against  the 
Indianapolis  and  Martinsville  Rapid  Transit  company 
to  enioin  the  latter  from  encroaching  on  its  ri.ght-of- 
way  in  at  least  four  places  along  the  proposed  route 
of   the   electric   line. 

The  war  with  the  interurban  lines  continues.  Two 
weeks  ago  the  Big  Four  opened  its  fight  against 
the  competing  interurban  lines.  The  managers  claim 
that  they  are  cutting  into  the  business  of  the  trolley 
lines  extensively,  and  have  recovered  a  great  deal 
of  their  lost  patronage.  An  increased  number  of 
trains  and  reduced  fare  is  doing  the  work,  they  say. 
The  interurban  people  now  propose  to  carry  on  the 
contest.  Fares  will  be  reduced  and  fast  trains  put 
in  operation  that  will  come  near  equaling  the  steam- 
train  time. 

Judge  Jones  of  the  Elwood  Circuit  Court,  in  the 
case  against  the  Republic  Iron  and  Steel  company, 
rendered  a  decision  upholding  the  weekly  wage  law 
recently  enacted  by  the  Legislature.  The  steel  com- 
pany has  no  right  to  withhold  the  wages  of  its  work- 
men on  the  ground  of  their  bein.g  indebted  for  house 
rent,  the  company  owning  the  houses  rented  to  its 
employes.  F. 

New  England  News. 

Boston,  June  15. — Secretary  Driscoll  of  the  state 
branch  of  the  American  Federation  of  Labor  has 
sent  a  report  on  the  linemen's  strike  to  each  central 
union  and  local  labor  organization  in  Massachu- 
setts. The  report  asks  for  the  support  ofthe  vari- 
ous members,  and  the  organizations  are  invited  to 
appoint  committees  to  request  their  respective  city 
or  town  governments  not  to  grant  permits  of  anv 
kind  to  the  New  England  Telephone  company  until 
the  strike  is  settled. 

Electric-car  traffic  has  so  seriously  affected  Sun- 
day travel  on  the  Medford  branch  of  the  Boston 
and  Maine  railroad  that  all  Sunday  trains  have  been 
ordered  discontinued  on  and  after  June  .30th.  The 
order  will  remove  40  Sunday  and  14  weekday  trains. 

The  New  En.gland  telegraph  corps  of  the  Associ- 
ated Press  held  its  annual  banquet  at  Hotel  Cecil 
in  this  city  on  Sunday.  June  2d.  E.  M.  Fisher 
presided.  Every  New  England  circuit  was  repre- 
sented and  there  were  a  number  of  guests.  Informal 
speeches  were  made  and  the  members  of  the  organ- 
ization reviewed  the  past  year.  The  association  re- 
elected the  following  officers :  President,  Chief  Op- 
erator E.  M.  Fisher  of  Boston  ;  vice-president.  G.  W. 
S.  Burroughs  of  Providence.  R.  I. ;  secretary.  Park  J. 
Stewart  of  Manchester,  N.  H. ;  treasurer.  C.  G. 
Rogers  of  Boston. 

The  New  England  Wireless  Telephone  and 
Telegraph  company  recently  closed  subscriptions 
to  its  stock.  The  proceeds  from  the  stock  sold  are 
to  be  used  in  installing  the  wireless  system.  The 
company  announces  that  the  shares  will  receive  all 
net  earnings  in  quarterly  dividends  and  that  the 
directors  have  contributed  100,000  shares  (par  value. 
$1)  of  t'neir  individual  holdings  for  the  purpose  of 
obtaining  funds  for  a  factory  for  wireless-telegraph 
instruments.  It  is  stated  that  this  stock  will  be 
entitled  to  regular  dividends  and  three-quarters  of 
the  profits  of  the  construction  fund. 

The  Mechanics'  Electric  company,  organized  at 
Portland.  Me.,  has  filed  certificate  of  organization 
with  the  Maine  secretary  of  state.  It  proposes  to 
do  a  general  contractin.g  business,  with  a  capital 
stock   of  $100,000,    of   which   the    sum   of  $500   has 


been  paid  in.  J.  Ross  Bates  of  Hyde  Park,  Mass., 
is  president,  and  Henry  N.  Bates  of  Hyde  Park, 
Mass.,   is  treasurer. 

In  the  city  of  Pittsfield,  Mass.,  a  new  sewerage 
system  is  to  be  installed,  and  the  Stanley  Electric 
Manufacturing  company,  located  there,  is  to  furnish 
an  electric  motor  for  the  pumping  machinery.  It  is 
proposed  to  drive  the  triplex  power  pump  by  a  di- 
rectly connected  synchronous  motor  of  the  Stanley 
make. 

At  5  :30  a.  m.,  last  Monday,  the  first  public  trains 
were  started  on  the  elevated  road  of  the  Boston  Ele- 
vated Railway  company,  the  route  covered  being  be- 
tween Sullivan  Square,  Charlestown,  and  Dudley 
street,  Roxbury.  a  distance  of  about  four  miles,  in- 
cluding the  subway.  Thousands  of  people  have 
crowded  the  cars  daily,  most  of  them  riding  for  the 
novelty  of  elevated  transit.  The  immense  crowds  and 
minor  accidents,  due  to  the  newness  of  things,  caused 
many  delays  during  the  first  day.  The  first  trip  from 
Dudley  street  was  made  in  50  minutes.  It  is  expected 
that  the  trip  will  be  made  in  19%  minutes  when  mat- 
ters are  in  their  normal  condition.  The  matter  of 
free  transfers  is  at  present  in  a  state  of  confusion, 
and  during  the  first  two  days  many  rode  over  the 
route  several  times  for  one  fare.  The  railroad  com- 
missioners inspected  the  elevated  structure  last  week, 
and  expressed  their  approval  thereof. 

New  Haven,  Conn.,  is  to  be  connected  with  Water- 
bury,  Meriden  and  Derby,  Conn.,  by  electric  rail- 
ways, the  necessary  legislation  having  been  obtained. 
The  main  tendency  of  electric-railway  construction 
in  Connecticut  is  toward  interurban  lines. 

It  is  reported  that  the  United  Gas  Improvement 
company  of  Philadelphia  will  soon  control  the  entire 
electric  street-railway  property  of  New  Haven, 
Conn.  This  property  is  worth  $6,000,000,  and  it 
earns  large  dividends.  The  purchase  has  been  made 
through  the  Connecticut  Lighting  and  Railway  com- 
pany. 

The  electric  linemen  who  struck  for  a  working 
day  of  nine  hours  at  a  minimum  pay  of  $3  have 
been  defeated.  Many  of  thein  who  were  employed 
by  the  Boston  Elevated  Railway  company,  have  re- 
turned to  work  at  the  old  terms  ;  others  have  modified 
their  demands  to  suit  the  company,  and  others  have 
sought  work  elsewhere. 

Artemus  Upham  of  Boston  recently  appeared  be- 
fore the  Lowell  (Mass.)  city  committee  on  wires 
and  explained  his  trackless-trolley  system  and  asked 
for  a  franchise  in  that  city.  When  asked  if  his  com- 
pany would  be  willing  to  pay  for  a  franchise,  Mr. 
Upham  said  that  the  city  ought  to  pay  the  company, 
since  it  would  keep  the  streets  in  repair  by  means  of 
a  trolley  road  roller.  The  committee  took  the  mat- 
ter under  consideration. 

The  Washington  street  subway  bill  just  passed 
by  the  state  Legislature  authorizes  the  construc- 
tion of  an  additional  subway  in  Boston  about 
one  mile  long,  under  or  naraljel  with  Washington 
street,  from  Broadway  to  Haymarket  Square,  where 
it  will  connect  with  the  existing  subway  system ; 
to  be  built  by  the  Boston  Transit  Commission,  the 
cost  not  to  exceed  $6,000,000;  the  money  therefor 
to  be  furnished  by  the  Boston  Elevated  Railway 
company ;  but  the  subway  to  belong  to  the  city  of 
Boston,  which  shall  lease  it  free  of  charge  to  the 
railway  company  for  40  years,  on  condition  that  the 
company  maintains  and  operates  it  without  expense 
to  the  city. 

The  Senate  has  engrossed  the  bill  providing  for 
an  inspector  of  electric  meters. 

The  Waltham  (Mass.)  aldermanic  committee  on 
finance  has  recommended  the  erection  of  a  building 
suitable  for  the  electric-wires  department  of  the 
city,  the  building  to  cost  about  $7,500. 

Fire  Commissioner  Russell  of  Boston  has  called 
the  attention  of  Boston  elevated-railway  officials  to 
the  danger  offered  firemen  from  the  third,  or  feed, 
rail  on  the  elevated  structure.  He  suggests  that  the 
rail  be  boxed  in  some  way  so  as  to  minimize  the 
danger.  B. 


Northwestern  Notations. 

Minneapolis,  Minn.,  June  15. — The  council  of  Kau- 
kauna.  Wis.,  has  granted  a  franchise  through  the 
streets  of  that  city  to  the  Wisconsin  Traction,  Light, 
Heat  and  Power  company.  The  company  will  at 
once  build  a  line  from  Appleton  to  Kaukauna. 

The  Clear  Lake  Electric  Light  and  Telephone 
company  of  Clear  Lake,  S.  D.,  contemplates  putting 
in   a  gas  plant   instead  of  an   electric-light   plant. 

A  movement  is  under  way  at  Mondovi.  Wis.,  to 
form  a  stock  company  and  absorb  the  electric-light 
plant  and  roller  mills  and  operate  both  from  one 
power  plant. 

The  Des  Moines  Interurban  Railroad  company 
contemplates  building  an  electric  belt  line  north 
of  Des  Moines,  Iowa,  to  operate  both  passenger  and 
freight  trains. 

The  extension  of  the  West  Third  street  car  line 
in  Duluth,  Minn.,  is  proposed,  from  its  present 
terminus  at  Fortieth  avenue  West  to  the  new  Fair- 
mount   Park  at  West  Duluth. 

The  Winnipeg  Electric  Street  Railway  company 
of  Winnipeg,  Man.,  is  planning  extensive  improve- 
ments to  its  system.  The  improvements  will  in- 
clude a  new  car  shed,  13S  by  300  feet  in  size,  and 
a  repair  shop,   108  by  130  feet. 

The  Corning  Electric  company  of  Corning.  Iowa, 
has  put  its  new  electric  plant  in  operation.  The 
old   plant   was   burned   March   26th. 

The    county    commissioners     at     Tacoma,    Wash., 
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have  granted  a  right-of-way  through  the  county 
for  the  proposed  Tacoma-Seattle  intcrurban  rail- 
way. The  company  will  let  contracts  for  tlie  con- 
struction of  the  system  at  once.  The  officers  hope 
to  have  the  line  in  operation  by  the  first  of  the 
year. 

The  Duluth-Superior  Traction  company  has  placed 
several  long,  double-truck  cars  in  service  in  Du- 
luth,    Minn. 

Arrangements  have  been  completed  for  the  con- 
struction of  the  projected  electric-railway  line  from 
Sheboygan,  Wis.,  to  Elkhart  Lake,  via  Plymouth. 
Work  is  to  be  started  on  the  line  at  once. 

B.  E.  Dwincll  &  Co.  have  been  granted  a  franchise 
at    .\mherst.  Wis.,   for  an  electric-light   plant. 

The  Seattle  Electric  company  of  Seattle,  Wash., 
will  install  a  complete  telephone  system  for  the 
management  of  its  cars.  A  regular  system  of  dis- 
patching will  be  inaugurated.  Cars  will  report  their 
arrival  at  the  end  of  the  line,  also  their  departure. 
In  case  of  accident,  the  trouble  can  be  immediately 
reported.  Crowds  on  holiday  occasions  can  be  re- 
ported, and  in  other  ways  the  system  will  work  to 
advantage,  A  regular  train  sheet  will  be  kept  of 
all  the  cars  on  the  line. 

It  is  reported  from  Eau  Claire,  Wis.,  that  Arthur 

E.  .Appleyard  of  the  Chippewa  Valley  Electric  Rail- 
way company  is  interested  in  a  project  to  construct 
an  electric-car  line  from  Eau  Claire  to  St.  Paul,  via 
Menomonie.  Hudson  and  Stillwater.  The  plans  also 
include  the  ultimate  construction  of  a  line  down  the 
Chippewa  Valley  from  Eau  Claire  to  connect  with 
the  Burlington  railway,  but  the  construction  of  the 
latter  is  contingent  upon  the  success  of  the  former. 

Joseph  Parkin  seeks  a  franchise  from  the  council 
of  Everett,  Wash.,  for  the  construction  of  an  elec- 
tric railway  from  Silver  Lake  to  Everett.  The 
plans  contemplate  a  line  which  shall  reach  south- 
ward to   Seattle. 

A  trolley  system  or  dummy  line  is  projected  from 
Rock  Island  to  Aledo,  III.,  to  take  in  the  towns  of 
.Andalusia,  Edgington,  Buffalo  Prairie,  Petersville 
and  Marston. 

Surveyors  have  begun  work  laying  out  an  electric 
line  which  is  projected  to  run  between  Baraboo,  Wis., 
and  Portage.     Milwaukee  parties  are  the  promoters. 

The  Des  Moines  City  Railway  company  of  Des 
Moines.  Iowa,  has  concluded  its  contract  for  cars, 
and  will  henceforth  manufacture  its  own  freight 
and  passenger  cars  for  its  city  and  interurban  lines. 

The  strike  of  electrical  workers  at  Minneapolis 
has  been  ended  and  the  men  have  returned  to  work. 
The  employers  will  recognize  the  union  and  will  pay 
the  scale  demanded,  and  the  men  will  waive  their 
demands  regarding  overtime. 

The  street-railway  company  has  large  double- 
truck  cars  in  operation  on  the  Grand  avenue  and 
Lafayette  lines  in  St,  Paul,  The  new  trackwork  on 
Wabasha  street  has  been  completed,  and  the  in- 
terurban   lines    have   returned   to   their   old  route. 

The  Twin  City  Rapid  Transit  company  is  consid- 
ering the  construction  of  an  electric  line  from  Min- 
neapolis to  Lake  Minnetonka.  The  company  also 
plans  to  construct  the  proposed  power  dam  across  the 
Mississippi  River  at  Coon  Creek,  above  Minneap- 
olis, 

An  electric-car  line  is  projected  between  Beaver 
Dam^  and  Mayville,  Wis.  Fond  du  Lac  capitalists 
are   interested. 

The  Citizens'  Gas  and  Electric  Light  company  will 
erect  a  fireproof  substation  in  Council  Bluffs,  lOwa, 
to  distribute  the  current  received  from  Omaha  for 
lighting  the  city  streets.  The  company  will  use 
the  enclosed  arc  for  street  lighting,  and  it  is  a 
question  if  the  towers  in  the  city,  of  which  there 
are   nine,   can  be   used. 

The  board  of  water  commissioners  of  St.  Paul 
will  have  an  investigation  made  to  determine  the 
extent  of  damage  done  to  water  pipes  by  electrolysis. 
When  this  report  is  completed,  the  board  will  pro- 
ceed to  demand  of  the  street-railway  company  that 
it  take  steps  to  prevent  further  damage  by  stray 
current. 

Articles  of  incorporation  have  been  filed  by  the 
Des  Moines,  Nevada  and  Eldora  Electric  Railway 
company,  with  $50,000  capital  stock.  The  incorpo- 
rators are:  President,  H.  H.  Polk;  vice-president, 
W.  F.  Swaze ;  treasurer,  Simon  Casady ;  superin- 
tendent, G.  B.  Hippee-;  secretary,  A.  G,  Maish,  and 

F.  C.  McCall,  Parker  S,  Davis,  John  Porter,  Mark 
J.   Furry  and  L.  S.  Cass. 

Ottumwa,  Iowa,  will  vote  on  July  8th,  on  granting 
a  franchise  to  the  Ottumwa  Electric  and  Steam 
company  for  an  electric-light  and  street-railway  sys- 
tem. 

D.  O.  Fisher  of  Grand  Rapids,  Wis.,  has  asked 
the  council  of  that  city  for  a  franchise  to  build  an 
electric  railway  through  its  streets.  It  is  to  be  part 
of  the  proposed  electric  railway  from  Stevens  Point 
to   Nekoosa. 

The  council  of  Appleton,  Wis.,  has  granted  a  fran- 
chise to  the  Fox  River  Valley  Electric  Railway  com- 
pany to  lay  tracks  for  the  interurban  line  to  Kau- 
kauna. 

The  street-railway  company  in  Duluth  will  replace 
the  incline-railway  system  with  a  counterweight  de- 
vice and  electric  power.  The  system  is  to  be  ready 
for    operation   by    October    1st. 

L.  V,  Wells  has  let  contracts  for  the  establishment 
of  an  electric-lighting  plant  for  Wenatchee,  Wash, 

The  Interurban  Railroad  company  of  Des  Moines, 
Iowa,  has  started  work  for  an  electric  belt  line  to 
connect  with  some  of  the  brick  yards  and  coal  mines 
In  the  vicinity  of  the  city. 

Sweeny    &    Ort    have   formed    an   electric-lighting 


company  at  Manning,  Iowa,  and  will  proceed  to  es- 
tablish a  plant. 

Winterset,  Iowa,  voted  a  franchise  for  the  pro- 
posed Interurban  line  from  Des  Moines  by  an  over- 
whelming  vote,  R. 


PERSONAL, 


Irvin  Butterworth,  formerly  president  ,of  the  Ohio 
Gas  company  at  Columbus,  Ohio,  has  been  appointed 
to  succeed  Henry  L.  Doherty  as  general  manager 
of  the  Denver   (Colo.)   Gas  and  Electric  company. 

Warren  M.  Bicknell,  auditor  of  the  Southern  Ohio 
Traction  company,  has  resigned,  to  become  traffic 
manager  of  the  Miami  and  Erie  Transportation  com- 
pany. Manager  Sloat  of  the  Southern  Ohio  will 
also  have  charge  of  the  construction  work  of  the 
new  road.  C.  S.  Thrasher  of  Cleveland  succeeds 
Mr.   Bicknell, 

The  marriage  of  J,  Arthur  Jones  and  Miss  Lil- 
lian Mae  Wamser  on  June  5th  has  been  announced. 
Mr.  Jones  is  a  popular  young  man  connected  with 
the  Chicago  office  of  the  Northern  Electrical  Manu- 
facturing company  of  Madison,  Wis.  Mr.  and  Mrs. 
Jones  are  at  home  at  the  Lexington,  Twenty-second 
and  Michigan  boulevard,   Chicago. 

Prof.  Eugene  Haanel,  who  has  been  at  the  head 
of  the  department  of  physics  in  Syracuse  University, 
New  York,  for  the  last  13  years,  has  resigned.  The 
cabinet  of  the  Dominion  of  Canada  has  appointed 
Professor  Haanel  superintendent  of  mines  of  Can- 
ada, He  was  a  former  professor  In  Victoria  Col- 
lege and  a  charter  member  of  the  Royal  Society  of 
Canada. 

William  R.  Holligan  of  Chicago  has  resigned  his 
position  of  city  superintendent  of  the  Postal  Tele- 
graph-cable company  and  will  associate  himself  in 
the  brokerage  business  with  W.  J.  Osborne.  Mr. 
Holligan  Is  well  known  to  the  telegraphic  profession 
in  numerous  American  cities.  He  began  his  career 
in  1872  as  a  messenger  boy  In  the  service  of  the 
Western  Union  Telegraph  company  and  remained 
with  that  company  until  December  i,  1900.  On  that 
date  he  accepted  the  position  of  city  superintendent 
of  the  Postal  company,  the  post  which  he  has  just 
relinquished. 

Mr.  Edward  R.  Ford,  cashier  of  the  Western 
Electrician,  was  married  on  the  afternoon  of  June 
15th  to  Miss  Mary  E.  Fox  of  Chicago.  The  cere- 
mony was  a  private  one  and  took  place  at  the  Church 
of  the  Covenant  in  Chicago,  the  officiating  clergyman 
being  Dr.  Bryan.  The  bride  Is  a  daughter  of  Mr. 
and  Mrs.  John  C.  Fox  of  Minneapolis,  Minn.,  and 
formerly  resided  In  Cedar  Rapids,  Iowa.  Mr.  Ford 
has  been  connected  with  the  Western  Electrician  for 
the  last  six  years  In  his  present  capacity.  After  a 
short  trip  Mr.  and  Mrs.  Ford  will  be  at  home  at 
?20  East  Sixty-fifth  street,  Chicago.  The  Western 
Electrician  joins  with  their  many  friends  in  extend- 
ing good  wishes. 


ELECTRIC  LIGHTING. 

A  new  power  house  is  contemplated  for  the  city 
electric-light  and  waterworks  plant  at  Alexandria, 
La. 

A  company  Is  being  organized  at  St.  Michaels, 
Md.,  with  $10,000  capital  stock,  to  erect  an  electrlc- 
llght  plant. 

The  Syracuse  Lighting  company  of  Syracuse, 
N.  Y.,  has  been  incorporated,  with  a  capital  stock 
of   $2,500,000, 

The  People's  Gas,  Electric  and  Heating  company, 
Bloomlngton,  Ind.,  has  been  incorporated  by  A.  M. 
Barron,  F.  B.  Sherman  and  others,  with  a  capital 
stock   of  $10,000. 

W.  O.  Turner,  C.  Wolfe  and  N.  W.  Dalton  have 
incorporated  the  Upper  Hudson  Electric  company  at 
Hudson,  N.  Y.,  with  a  capital  stock  of  $100,000. 
The  purpose  of  the  company  is  to  furnish  gas  and 
electricity  In  the  towns  and  villages  in  Greene  County. 

The  deal  consolidating  the  Birmingham  (Ala.) 
Railway,  Light  and  Power  company,  the  Consolidated 
Electric  Light  company  and  the  Birmingham  Gas 
company  Into  one  corporation  has  been  completed. 
The  corporation  will  have  a  capital   of  $10,000,000. 

A  charter  has  been  granted  to  the  Corning  Gas 
and  Electric  company  of  Corning,  N,  Y.  The  com- 
pany will  furnish  gas  and  electricity  to  Corning  and 
Hornellsville  and  the  villages  of  Addison,  Avoca, 
Bath,  Hammondsport,  Canisteo  and  other  villages 
and  towns  In  Steuben  Coimty.  The  company  has 
a   capital   stock   of  $375,000. 


ELECTRIC  RAILWAYS. 

Mr.  Van  GInkel  of  Dallas,  Texas,  is  planning  a 
big  Interurban  electric  road  approximating  200  miles 
of  track,  to  be  constructed  from  Dallas  to  Denlson, 
thence  to  Paris,  and  back  to  Dallas  by  way  of  Green- 
ville and  intermediate  towns. 

A  party  of  Baltimore  and  Philadelphia  capitalists 
has  purchased  the  San  Francisco  and  San  Mateo  elec- 
tric railway  of  San  Francisco,  Cal.  The  deal  had  been 
In  progress  several  weeks  when  the  owners  of  the 
property  decided  to  accept  the  eastern  capitalists' 
offer.  The  road  will  be  extended  to  San  Mateo 
and  then  on  down  the  peninsula  through  Redwood 


City,    Palo   Alto,    Menlo    Park  and    Santa    Clara   to 
San  Jose. 

Representatives  of  the  Kenosha  Street  Railway 
company  have  appeared  before  the  town  board  of 
Pleasant  Prairie,  Wis.,  asking  for  a  franchise  from 
Kenosha  to  the  state  line.  The  company  has  practic- 
ally secured  the  right-of-way  between  the  state  line 
and  Waukegan.  This  will  complete  the  through  elec- 
tric railway  from  Chicago  to  Milwaukee. 

The  Cortland  County  Traction  company  has  been 
incorporated  at  Cortland,  N.  Y.,  to  purchase,  and 
operate  imder,  the  Cortland  and  Homer  Traction 
company's  franchises.  The  authorized  capital  stock 
is  $320,000.  The  directors  are  C.  D.  Simpson,  Will- 
iam B.  Wait,  Frank  Battles,  George  H,  Fisher,  Her- 
man Bergholtz,  H.  P.  Simpson.  G.  H.  Garrison,  B. 
T.  Taylor,  Edwin  Duffy  and  E.  H.  Brewer. 


AUTOMOBILES. 


The  Essex  Automobile  and  Supply  company  has 
filed  a  certificate  of  incorporation  with  the  secretary 
of  state  of  Maine,  The  company  has  an  authorized 
capital  of  $125,000,  and  proposes  to  manufacture 
automobiles.  Levi  M.  Hall  of  Haverhill,  Mass.,  is 
president,  and  Horace  Mitchell  of  Kittery,  Me.,  is 
treasurer. 


PUBLICATIONS. 


The  J.  G.  Brill  company  of  Philadelphia  has  issued 
a  catalogue  devoted  to  the  Brill  convertible  car. 
Exterior,  interior  and  detailed  views  of  cars  are 
given,  together  with  complete  descriptions. 

The  Lea  Electric  Manufacturing  company  of  El- 
wood,  Ind.,  has  recently  Issued  a  folder  relating  to 
its  exhibit  at  the  Pan-American  Exposition.  The 
circular  also  contains  some  appropriate  electrical 
verses. 

The  close  of  the  college  year  has  brought  forth 
a  number  of  technical  annuals  from  the  engineering 
schools.  No.  15  of  the  Technograph,  published  by 
the  engineering  societies  of  the  University  of  Illi- 
nois, is  a  volume  of  150  pages  and  contains  some 
20  articles  on  electrical,  mechanical  and  mathematical 
topics.  The  Wisconsin  Engineer,  published  by  the 
students  of  the  College  of  Engineering,  University 
of  Wisconsin,  is  a  very  creditable  number,  as  Is  also 
the  annual  containing  the  proceedings  of  the  Purdue 
Society  of  Civil  Engineering,  Purdue  University, 
The  field  of  technical  college  annuals  Is  broadened 
this  year  by  the  first  appearance  of  the  Tufts  Engi- 
neer and  the  Iowa  Engineer,  The  former  is  Issued 
by  the  Engineering  Society  of  Tufts  College  and  the 
latter  by  the  engineering  department  of  Iowa  State 
College,  Both  contain  valuable  contributions  to  tech- 
nical literature. 


SOCIETIES  AND  SCHOOLS. 

The  ninth  annual  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education  will  be  held 
in  Buffalo,  N.  Y.,  on  June  29th,  July  1st  and  2d. 
The  programme  Includes  20  papers,  in  addition  to 
the   reports   of  committees,   etc. 

In  view  of  the  large  number  of  students  who  will 
visit  the  Pan-American  Exposition,  the  Interna- 
tional Correspondence  Schools  of  Scranton,  Pa.,  have 
established  an  information  bureau  at  their  Buffalo 
office.  Arrangements  have  been  made  to  secure  ac- 
commodations, both  in  hotels  and  private  families, 
(luring  the  exposition.  All  correspondence  intended 
for  the  information  bureau  should  be  addressed  to 
the  International  Correspondence  Schools,  Ellicott 
Square  building,  Buffalo,   N.  Y. 


MISCELLANEOUS. 

At  the  meeting  of  the  National  Metal  Trades  as- 
sociation In  New  York  city  last  week  the  recent 
action  of  the  administrative  council  in  asserting  its 
independence  of  the  International  Union  of  Machin- 
,  Ists  was  indorsed  and  it  was  unanimously  decided 
to  carry  on  the  war  resulting  from  the  machinists' 
strike. 


TRADE  NEWS. 


The  Lacy  Manufacturing  company  of  Fayettevllle, 
N.  C,  is  in  the  market  for  Immediate  delivery  of 
a  20-horsepower  engine  and  a  lOO-lIght  dynamo  com- 
plete. 

The  Duncan  Electric  Manufacturing  company, 
Chicago,  III,  has  been  incorporated,  with  $100,000 
capital  stock.  The  incorporators  are  Charles  A. 
Brown,  George  L.   Cragg  and  Harvey  L,  TIarrison. 

The  Scientific  and  Electrical  Exchange  has  been 
Incorporated  In  New  York  city,  with  a  capital  stock 
of  $25,000.  The  directors  are  W.  F.  'fhompson, 
A.  E.  Hartcorn,  F.  S.  Cutler  and  W.  D.  W,  Miller. 

The  Automatic  Boot  Blacking  Machine  company. 
New  York  city,  has  been  incorporated,  with  a  capi- 
tal stock  of  $2,000.  The  purpose  of  the  company  Is 
to  manufacture  machines  to  polish  boots  and  shoes 
by  electricity. 

Early  on  7'uesday  morning,  June  iSth,  a  small 
fire  broke  out  in  the  rear  of  the  large  machinery 
storage  house  In  connection  with  the  Gregory  Elec- 
tric company's  warehouse  and  factory  on  Clinton 
street,  Chicago.  The  fire  was  soon  extinguished, 
only  a  small  proportion  of  the  machinery  in  the  back 
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of  the  warehouse  being  slightly  damaged  by  water. 
The  Gregory  Electric  company  is  fully  protected  by 
insurance,  and  the  small  conflagration  in  nowise 
affects  its  business. 

W.  H.  Miller,  John  \V.  Brown  and  J.  E.  Beyers 
have  incorporated  the  United  States  Electric  Manu- 
facturing company  at  Camden,  N.  J.,  for  the  pur- 
pose of  manufacturing  electrical  devices.  The  capi- 
tal stock  is  ?50o,ooo. 

The  general  offices  and  the  engineering  department 
of  the  Stanley  Electric  Manufacturing  company  at 
Pittsfield,  Mass..  have  been  moved  into  commodious 
quarters  at  the  company's  new  works.  Several  of 
the  other  departments  are  also  installed  there,  and 
by  the  end  of  June  the  new  plant  will  probably  be 
completel}^  occupied. 

The  B.  F.  Sturtevant  company  has  recently  com- 
pleted the  purchase  at  Hyde  Park,  Mass.,  of  a  tract 
of  land  containing  some  15  or  more  acres,  and  is 
preparing  plans  for  the  erection  thereon  of  a  large 
up-to-date  plant  for  the  manufacture  of  blowers, 
engines,  inotors,  forges,  heating  apparatus,  etc.  The 
new  site  is  on  the  same  railroad  line  as,  and  onlj- 
five  miles  from,  the  old  plant,  and  is  less  than  10 
miles   from    Boston. 

The  Western  Electrical  Supply  company  of  St. 
Louts  has  recently  gotten  out  two  attractive  bulletins 
covering  fan  motors  and  ceiling  fans  for  direct  and 
alternating  current.  The  company  is  offering  for 
direct  current  the  now  well-known  Peerless  ceiling 
and  desk  fans.  The  1901  model  of  these  fans  ern- 
bodies  a  large  number  of  improvements,  both  in 
inside  construction  and  artistic  outside  designs.     For 


alternating  current  the  company  offers  the"  Emerson 
desk  and  ceiling  fans.  The  style  of  these  fans  does 
not  materially  differ  from  last  year's.  The  manu- 
facturer calls  special  attention  to  the  Parker  noise- 
less blades,  with  which  all  these  fans  are  equipped. 


BUSINESS. 


A  price-list  recently  sent  out  by  the  St.  Louis 
Electrical  Supply  company  of  St.  Louis,  Mo.,  gives 
quotations  on  insulated  and  bare  wires,  lamp  cord, 
etc. 

The  Electric  Appliance  company,  Chicago,  is  put- 
ting out  a  new  dry  battery  under  its  well-known 
name,  Eaco.  The  company  especially  recommends 
this  battery  for  telephone  \vork  and  where  heavy 
service  is  required. 

The  Beardsley  Gravity  Dam  and  Construction  com- 
pany of  Elkhart,  Ind.,  recently  secured  a  contract 
for  a  dam  for  the  Stanton  Water  Power  company 
at  Stanton,  Neb.,  and  one  for  a  dam  at  Caro,  j\[ich., 
for  the  Caro  Electric  Light  and  Power  company. 

In  the  machinery  hall  of  the  Chicago  House  Wreck- 
ing company,  West  Thirty-fifth  and  Iron  streets,  Chi- 
cago, are  shown  boilers,  engines,  dynamos  and  other 
mechanical  and  electrical  machinery  purchased  from 
all  parts  of  the  United  States.  It  is  safe  to  say  that 
no  matter  what  a  concern  may  wish  to  buy  in  the 
machinery  line,  it  can  be  found  in  the  establishment 
of  the  Chicago  House  Wrecking  company.  This 
machinery  is  warranted  in  every  way,  and  a  binding 
guarantee  is  given  with  every  sale.  All  those  in 
the  market  for  machinery  of  any  kind  should  get  the 


company's  new  catalogue.  No.  156,  which  would 
doubtless  prove   of  interest. 

The  Falcon  fan  motor  for  direct  current  is  one 
of  the  leading  fan  motors  on  the  market.  It  is  made 
in  three  sizes,  12-inch,  15-inch  and  i8-incb,  finished 
in  black  enamel,  with  polished-brass  fan  and  guard. 
In  operation  this  fan  is  said  to  be  perfectly  noise- 
less. It  is  provided  with  a  universal  joint,  which 
makes  it  adjustable  for  either  wall  or  desk  use.  The 
Central  Electric  company  of  Chicago  is  agent  for 
this  fan  motor  and  will  be  pleased  to  send  to  anyone 
upon  request  its  igci  fan-motor  catalogue  describing 
the  Falcon,  as  well  as  numerous  other  fans,  which 
include  direct  and  alternating-current  desk  and 
bracket  and  ceiling  fans,  also  battery  fan  motors. 

The  L.  Wolff  Manufacturing  company,  manufac- 
turer of  plumbers'  supplies,  recently  contracted  with 
the  Northern  Electrical  Manufacturing  company  of 
Madison,  Wis.,  through  its  Chicago  office,  for  a 
complete  equipment  of  generators  and  motors,  to  be 
installed  in  its  large  works  located  at  Carroll  avenue 
and  Robey  street,  Chicago.  Constant  additions  to 
the  Wolff  plant,  coupled  with  the  necessity  of  in- 
troducing modern  methods  to  compete  with  other 
and  younger  manufacturers  who  have  equipped  their 
factories  with  electric-motor  drive,  were  the  prin- 
cipal reasons  for  making  the  change  at  this  time. 
The  installation  will  consist  of  two  200-kilowatt, 
250-volt  generators,  direct-connected  to  Allis-Corliss 
engines,  operated  at  a  speed  of  no  revolutions  per 
minute.  'The  motors  will  be  slow  speed,  a  number 
of  them  being  entirely  enclosed,  and  arranged,  as 
far  as  possible,  for  individual  driving  of  machines 
throughout  the  plant.  They  will  range  in  size  from 
•jV«  to  80  horsepower. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


675.S78.  Electrograph.  Michael  Beck.  Minneapolis, 
Minn.     Application   filed   August   8,    1899. 

A  receiver  and  a  transmitter  are  combined  with  an 
electric  circuit  which  has  means  for  interrupting  the  flow 
throaph  it.  The  transmitter  involves  an  impressioa  plate 
coated  with  a  substance,  the  electrical  resistance  of 
which  is  affected  by  varying  shades  of  light.  The  re- 
ceiver involves  an  impression  plate  having  a  coating  or 
covering  variably  affected  by  the  electric  current  of  vary- 
ing intensity.  The  transmitter  and  receiver  each  further 
comprises  tracers  and  has  means  provided  for  moving 
the  same  in  synchronism  over  their  respective  impression 
plates. 

^'75.894.  Printing  Telegraph.  Freeman  H.  Little- 
field.  St.  Louis.  Mo.,  assignor  of  two  thirds  to 
Mordecai  Yarnall  and  J.  O.  Chenoweth.  St. 
Louis.    !Mo.     Application    filed   June    18,    1900. 

This  devi:e  comprises  a  pair  of  levers  connected  to 
the  line  wire  which  are  adapted  to  co-operite  w  th  a  per- 
forated tape.  Back  stops  for  the  levers  are  connected  to 
opposite  poles  of  grounde  1  electric  generators  and  a 
-  local  circuit  comprising  a  ge:ierator.  A  circait-bre  iker  is 
controlled  by  one  of  the  levers,  and  an  electro 31  ignet 
havin;  an  armature  is  arranged  to  break  the  normal 
ground  comectioQ  of  ths  bick  stop  of  theospasite  lever 
and  to  c1ossasec5nd  circu't  from  ground  th-oug4  a  gen- 
erator of  greater  streigth  thin  the  generator  in  thi  normal 
groond  connection  of  the  back  stop  of  the  opposite  lever. 
(See  cut.) 


NO.    675.894. 

^I'S'^l'  Printing  Telegraph.  Freeman  H.  Little- 
field,  St.  Louis,  Mo.,  assignor  of  two-thirds  to 
Mordecai  Yarnall  and  J.  O.  Chenoweth,  St. 
Louis,  Mo.     Application  filed  February  23,  1901. 

A  permutation  system  comprising  a  plurality  of  circuits 
and  circuit-changing  magnets  is  arranged  to  complet-i 
some  particular  circuit  according  to  a  preietermiued 
code-  There  is  a  relay  magnet  in  each  circuit  s)  com- 
pleted, and  also  a  local  circuit  for  each  of  the  relay  mag- 
nets normally  open  at  the  armature  thereof.  Each  of  the 
last-mentioned  circuits  comprises  a  printing  solenoid.  A 
second  magnet  is  provided  for  each  of  the  relay  magnets. 
Each  of  the  second  mignets  is  in  a  special  local  circuit 
and  is  arranged  to  act  on  the  armature  thereof.  The  cir- 
cuit of  the  second  magnet  is  normally  open  at  the  arma- 
ture of  the  solenoid  and  is  adapted  to  be  closed  thereby, 

^75-9i8-  Storage  Batte^>^  Vincent  G.  Apple,  Day- 
ton, Ohio,  assignor  to  the  Dayton  Electrical 
Manufacturing  company,  Dayton,  Ohio.  Appli- 
cation   filed    November    i ,    1900. 

An  integral,  metallic  containing  case  is  provided  with 
two  compartments  with  interior  surfaces  within  each  com- 
partment which  are  susceptible  of  electro -hem  ical 
activity.  There  are  removable  e]ectrochemi::ally  active 
elements  in  each  compartment,  of  potentially  opposite 
character,  with  respect  to  each  other  and  with  respect  to 
the  interior  surfaces  of  the  compartments  in  which  they 
are  contained.     (See  cut.) 

675.931.  Electric  Meter.  Luigi  E.  G.  Cauro,  Naples, 
Italy,     Application  filed  December  31,   1897, 

This  device  is  provided  with  an  auxiliary  winding  in 
series  connection  with  an  induction  or  armature  coil,  the 
field  of  which  is  intended  to    overcome    passive    resist- 


Issued  June  11,  igoi. 

an':es.  It  is  also  provided  with  an  automatic  brake  for 
preventing  the  moving  parts  revolving  when  the  working 
apparatus  is  out  of  operation  in  the  circuit,  for  which  the 
meter  counts  the  consumption.  The  brake  comprises  a 
disk  on  the  shaft  of  the  armature  and  a  magnet  having  a 
tail  to  bear  on  the  disk.  The  magnet  is  arranged  adjacent 
to  the  field  coil. 

^75-995-  Method  of  Producing  Phase  Compensation. 
Ludwig  Gutmann,  Peoria,  111.  Application  filed 
January   28,    1901. 

This  method  consists  in  producing  a  flux  of  smaller 
angular  displacement  than  reqiired,  by  means  of  a  cur- 
rent in  a  CO  1  em'iracin?  a  m  ignetizabte  core,  inducing  by 
the  flux  a  secondary  magnetic  flux  through  the  agency  of 
a  close-circuited  con'luuor.  in  a  core  e.vternal  to  its  core 
proper.  The  secondary  flux  is  superimposed  upon  the 
magietic  core  of  the  primary  flux  and  thereby  produces  a 
magnetizing  effect  equivalent  to  the  requ-red  angular 
displacement. 

*^75.996,  Electric  Meter.  Ludwig  Gutmann,  Peoria, 
III.     Application  filed  June  6,  igoo. 

An  armature  engages  with  a  cuntiug  train.  A  magnet 
iofluence5  the  armature,  and  meais  ar ;  provided  for  pro- 
ducing two  constant  altern  iting  in  ijnetic  fiilds  acting  on 
the  armature  having  9)  degrees  phase  displa':ement,  or 
approximately  so,  whos  ;  ax  ;S  are  idsatical.  Means  ara 
aisi  provided  for  producing  a  third  and  variable  magnetic 
field  riaciinj  on  the  armature  in  such  a  plane  thit  its 
flux  path  is  non-intersecting  with  the  ma>net  whose  flux 
lags  most. 

r76,oo6.  Reception  and  Retransmission  of  Electrical 
Impulses.  Alexander  Muirhead.  Shortlands, 
England.     Application  filed  February  20,  1901. 

A  tongue  in  a  teld^ra^hic  receiver  ii  op, rated  through 
the  received  impulses  A  contact  body  upon  or  against 
which  the  tongue  makes  contact  is  divided  into  three 
conducting  sections,  ihe  two  outer  of  which  constitute  the 
terminals  of  a  split  battery.  A  locil  relay  and  battery  is 
included  in  a  circuit  completed  through  the  receiver 
tongue  and  the  central  conducting  section  of  the  contact 
body.  Apparatus  in  the  local  circuit  of  the  local  relay 
serves  to  convert  into  the  correct  number  of  separate  im- 
pulses the  effect  of  any  prolonged  contact  made  by  the 
receiver  tongue, 

£76,035.  System  of  Electric  Propulsion.  Henry 
Halberstadt,  Kenosha,  Wis.  Application  filed 
January  26,    1900. 

A  motor  car  his  a  platform  at  each  end  and  a  trolley 
pole  is  joumaled  to  each  plaiform.  A  spring  on  each 
trolley  pole  keeps  the  latter  normally  in  a  downward- 
projecting  position.  A  line  of  beams  is  supported  upon  the 
track  ties  intermediate  of  the  track  rails.  The  beams 
have  longitudinal  grooves  in  the  upper  surface.  A  series 
of  pointed  screws  cr  sp:kes  is  driven  down  through  the 
grooves  into  the  beams.  A  series  of  heads  of  insuUting 
material  is  secured  to  the  upper  ends  of  the  screws  or 
spikes,  below  the  top  surface  of  the  beams.  The  heads 
have  grooves  in  the  upper  surfaces  A  continuous  feed 
wire  is  supported  by  the  heads  and  fits  loosely  within  the 
grooves  below  the  top  of  the  beams.  A  series  of  drain 
channels  extends  at  intervals  from  the  groove  through  the 
beams. 

676,043.  Electric  Drill.  John  C.  Lincoln,  Cleveland, 
Ohio.     Application    filed    November    22,    1899. 

A  platen  is  arranged  between  two  magnets.  Means  are 
provided  upon  one  of  the  magnets  for  moving  the  platen 
in  one  direction,  and  there  are  means  upon  the  other 
magnet  for  moving  the  platen  iu  a  different  direction. 

6/6,058.  Incandescent  Electric  Lamp.  Levi  Loben- 
thal.  New  York,  N.  Y.,  assignor  of  one-half  to 
Thomas  E.  Mclver,  New  York,  N.  Y.  Appli- 
cation  filed   October   11,    1900, 

A  primary  and  an  auxiliary  filament  have  a  plate  con- 
nected to  the  corresponding  terminals  of  both.  A  slotted. 
collar  surrounds  the  base  of  the  bulb  and  is  connected 
with  the  opposite  terminal  of  the  primary  filament.  A 
contact  piece  is  located  in  the  slot  of  the  collar  and  is  con- 
nected to  the  opposite  terminal  of  the  auxiliary  filament. 
There  is  an  annular  groove  in  the  collar,  and  a  rotating 
ring  having  a  swelled  portion  is  mounted  within  the 
groove  and  is  adapted  to  make  or  break  contact  between 
the  collar  and  the  contact  plate. 

676,069.  Incandescent  Electric  Lamp.  Levi  Loben- 
ihal.  New  York,  N.  Y.,  assignor  of  eleven-twen- 
tieths to  Thomas  E,  Mclver,  New  York,  N.  Y., 


and  John  McCullough,  Newark,  N.  J.    Applica- 
tion filed  April  i,  igoi. 

Two  filaments  have  a  plate  coinected  to  the  corre- 
sponding terminals  of  both.  A  slotted  collar  surrounds 
tbe  base  of  the  bulb,  and  a  number  of  conta-t  plates  are 
located  in  the  slots  of  the  collar  adjacent  to  but  insulated 
from  each  other.  These  are  connected  to  the  terminals 
of  the  filaments,  and  a  ring  is  mounted  on  the  collar  hav- 
ing an  open  portion  of  a  width  substantially  equal  to  the 
conjoint  width  of  the  contact  plates  and  the  space  be- 
tween them. 

676,074.  Incandescent  Electric  Lamp.  John  McCul- 
lough, Newark,  N.  J.,  assignor  of  three-fourths 
to  Thomas  E.  Mclver,  Michael  Lobenthal  and 
Levi  Lobenthal,  New  York,  N.  Y.  Application 
filed  April  2,  igoi. 

Two  filaments  within  the  lamp  have  cmiact  plates  upon 
the  collar  connected  with  the  corresponding  terminals  of 
the  filaments.  A  butt  adapted  to  be  received  in  a  suit- 
able socket  is  rotatably  secured  upTn  ihe  collar  and  is 
adapted  to  make  coniact  with  either  of  the  contact  plates 
according  to  the  rotation  of  the  collar  within  the  butt. 


\m^)^ 


NO.    675.918. 

676,085.  Automatic  Electric  Fire  Alarm.  Willis  J. 
Brewster,  Port  Ewen,  N.  Y.,  assignor  to  Emily 
E.  Brewster,  Esopus,  N.  Y.  Application  filed 
August    4,    1900, 

This  system  has  an  outflow  and  an  inflow  condjc.or 
disconnected  at  their  outer  ends  and  a  third  or  switch 
wire,  and  also  has  contact  plates  or  bodies  separated  by 
a  meltable,  non-conducting  substance.  One  of  the  plates 
has  a  conductor  in  electrical  contact  with  the  outflow 
wire  and  the  other  plate  his  a  conductor  connected  elec- 
trically with  the  switch  wire,  and  has  au  inflammable 
substance  in  proximity  to  the  plates  arranged  to  conduct 
heat  to  the  meltable  substance  between  the  plates  when 
the  inflammable  substance  is  igntied.  The  suDstance  pro- 
jects from  the  vicinity  of  the  pUtes,  An  alarm,  as  a  bell. 
has  ringing  or  operating  mechanism,  one  pole  of  which  is 
connected  with  the  switch  wire  and  the  other  with  the 
battery  return  wire, 

676.091.  Printing-telegraph  Transmitting  Apparatus, 
Kirk  Himrod,  Chicago,  and  John  R,  Tucker  and 
Charles  C.  Hinckley,  Aurora,  III.,  assignors  to 
the  International  Typal  Telegraph  company,  De- 
troit,  Mich.     Application    filed   March    10,    1899, 

A  series  of  keys  is  combined  with  two  or  more  sets  of 
bodily  immovable  pole  changers  arranged  radially.  Means 
are  provided  for  bringing  the  sets  of  pole  changers  con- 
secutively under  the  operation  of  the  keys.  A  trailing 
arm  is  provided  for  connecting  the  pjle  changers  succes- 
sively with  the  line.  A  spring  connects  the  trailing  arm 
with  an  intermittent  arm,  and  a  series  of  plungers  is 
carried  by  the  intermittent  arm  for  engaging  the  pole 
changers  successively. 

676.092.  Railroad  Signal  Apparatus.  John  K.  Hod- 
dinott,  Baltimore,  Md.  Application  filed  April 
30,    1900. 

A  pair  of  conductors  is  mounted  parallel  to  the  track 
and  in  such  relation  to  one  anoiher  as  to  be  brought  into 
contact  by  the  crushing  of  their  housing.  A  housing 
covers  the  conductors,  and  is  adapted  to  be  crushed  by 
the  fall  of  a  heavy  body  upon  it.  A  battery  is  in  open 
circuit  with  the  conductors.  Means  are  provided  for 
giving  a  signal  actuated  by  tbe  current  when  the  circuit  is 
closed. 
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(y6.<X!S.  Electrical  Contact-making  Device.  Preston 
R.  Papin,  St.  Louis,  Mo.  Application  filed  Sep- 
tember   24,    1900. 

An  adjustioR  screw  is  provided  for  adjusting  the  posi- 
tion of  the  contact  roller.  A  body  portion  is  on  the  free 
end  of  a  spring,  and  a  contact  roller  is  oiounled  in  the 
body  portion. 

(76,099.  Electric  Igniter  for  Explosive  Engines. 
John  V.  Rice,  Jr..  Edgewater  Park,  N.  J.,  as- 
signor to  the  John  V.  Rice,  Junior,  company, 
Edgewater  Park,  N.  J.  Application  filed  August 
12,  1897.     Renewed  November  3,   igoo. 

The  cylinder,  the  piston  and  the  e.xplosion  chamber  of 
a  gas  or  explosive  engine  are  combined  with  fixed  and 
reciprocaiing  electrodes,  one  of  which  is  rounded  and 
horizontally  rotative  to  prevent  wear  by  friction,  the  other 
having  a  spring  contact  finger  that  is  adapted  to  bear 
against  tlierotative  electrode  when  contact  is  made. 

(^76,105.  Protecting  Device  for  Coils  of  Electrical 
Apparatus.  Percy  H.  Thomas.  Pittsburg,  Pa., 
assignor  to  the  Westinghouse  Electric  and  Man- 
ufacturing company  of  Pennsylvania.  Applica- 
tion filed   November  9,   1900. 

An  electric  coil  and  an  adjacent  body  having  eleciro- 
static  capaciiy  therewith  are  combined  with  a  shield  of 
conducting  material  interposed  between  the  coil  and  body 
but  insulated  therefrom  and  provided  with  an  electrical 
connection  to  one  terminal  of  the  coil. 

('176,106.  Sound-recording  Apparatus.  Louis  P.  Val- 
iquet.  New  York,  N.  Y.,  assignor  to  the  Uni- 
versal Talking  Machine  company.  New  York, 
N.  Y.     Application  filed  June  S,   1899. 

This  device  comprises  the  sound  box,  ihe  metallic  re- 
cording needle  vibrated  thereby,  the  electrode  adjacent 
to  but  separated  from  the  point  of  the  n  edle,  and  an  elec- 
tric circuit  whose  terminals  are  coonected  to  the  needle 
and  electrode  respectively,  together  with  the  rotating 
tablet  of  fusible  material  in  contact  with  the  point  of  the 
needle,  and  the  swinging  frame  on  which  both  sound  bos 
and  electrode  are  mounted. 

676,108.  Electric-railway  System.  George  Westing- 
house,  Jr.,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse Electric  and  Manufacturing  company, 
Pittsburg,    Pa.     Application  filed  June  21,   iSgo. 

■  A  suitably  supported  conductor  which  forms  part  of  a 
normally  open  earth  circuit  is  combined  with  a  workinE 
conductor  supported  therefrom  and  a  circuit-closins  device 
for  completing  the  earth  circuit  upon  the  passage  of  a  car. 
(See  cut.) 
676,137.  Printing-telegraph  Receiver.  John  M.  Joy, 
New  York,  N.  Y.,  assignor  to  the  Printing  Tele- 
graph News  company.  New  York,  N.  Y.  Ap- 
plication filed    September   20,    1900. 

A  type  wheel  is  adapted  to  be  rotated  and  moved  long'- 
tudinally  on  its  shaft.  Means  are  provided  for  rotating  the 
shaft.  A  double  escapement  comprises  two  escapement 
wheals  having  teeth  at  varying  distances  apart.  Escape- 
ment detents  co-operate  with  the  teeth. 

676,166.  Regulating  Roentgen-ray  Tubes.  Harry 
F.  Waite,  New  York,  N.  Y.  Application  filed 
March    23,    190T. 

A  vacuum  adjuster  cons'sts  of  a  shunt  circuit  in-;!uding, 
in  the  path  of  the  current,  a  volatile  salt  within  the 
vacuum  enclosure  and  an  adjustable  spark  gap  enclosed  in 
an  air-tight  receptacle. 

676,185,  Lightning  Protector  for  Electrical  Appa- 
ratus. Franz  Gattinger,  Vienna,  Austria-Hun- 
gary.    Application  filed  March  28,  i8g6. 

A  number  of  rough-surfaced  carbon  plates  form  in- 
numerable point  collectors  and  transmitters.  The  plites 
respectively  are  connected  in  sets  and  in  parallel  with 
opposite  terminals  of  the  circuit  wire  or  feeder  and  with 
the  earth.  The  carbon  plates  are  of  such  superficial  area 
and  so  arranged  relatively  to  one  another  as  to  render 
their  opposite  faces  effective  and  so  as  to  conduct  to 
earth,  without  sparking,  all  of  the  atmospheric  electric 
charges  the  wire  or  feeder  is  capable  of  taking  up. 


NO.  676,108 

(76,202.  Incandescent-lamp  Socket.  Walter  H. 
Perkins,  Waterbury,  Conn.,  assignor  to  the 
Waterbury  Manufacturing  company,  Waterbury. 
Conn.     Application   filed  April  9,    igoi. 

The  cap  of  ihe  socket  is  provided  with  a  bayonet  slot 
liaving  the  inner  CLd  of  its  inner  leg  formed  with  a  locking 
enlargement.  The  body  of  the  socket  is  formed  with  a 
socket  for  the  recepiion  of  a  screw.  These  are  combined 
with  a  coupling  screw  formed  upon  ihe  inner  face  of  its 
head  with  a  locking  shoulder,  which  is  adapted  to  enter 
the  enlargement  for  locking  the  cap  and  body  together. 

676,263.  Automobile.  Isidor  Kitsee,  Philadelphia, 
Pa.     Application  filed  March  29,  igoi. 

A  switch  is  adapted  automatically  lO  open  a  circuit  con- 
taining the  source  of  electric  current  and  the  motor  pro- 
pelling the  vehicle,  and  to  close  simultaneously  a  circuit 
containing  an  electromagnetic  device  controlling  the 
brake  of  the  vehicle.  Means  controlled  by  the  switch  are 
provided  for  applying  the  brake,  and  additional  means 
independent  of  the  switch  are  provided  for  controlling  the 
motor  circuit  to  prevent  operation  of  the  motor  until  the 
brake  is  released, 

C76.267.  Transformer.  Walter  S.  Moody,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Feb- 
ruary 23,   1901. 

A  transformer  which  has  a  number  of  sfcocdary  wind- 
ings  is  adapted  for  supplying  work  circuits   of  different 


characters.  One  of  the  circuits  lejjuires  a  sensitive  regu- 
lation and  hence  good  inductive  effect  and  low  reactance 
between  its  secondary  and  the  primary.  The  regulation 
of  the  other  of  the  circuits  may  be  benefited  or  at  least 
not  badly  affected  by  higher  reactances.  The  primary 
and  secondary  windings  are  divided  into  sections  wnioh 
are  so  intermixed  that  there  is  a  low  reactance  between 
the  primary  and  one  secondary,  but  a  correspondingly 
increased  reactance  between  the  primary  and  another 
secondary.     {Sea  cut.) 

676,276.  Means  for  Securing  Pole-pieces.  Henry 
G.  Reist,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company  of  New  York,  Ap- 
plication   filed   January    29,    1900. 

A  rotatable  field  structure,  which  is  provided  with  radial 
holes  and  slots  transverse  to  the  holes,  is  combined  with 
pole-pieces,  bolts  in  the  holes  are  secured  to  the  pole- 
pieces,  and  are  slotted  where  they  cross  the  transverse 
slots.  Keys  in  the  transverse  slots  extend  through  the 
slots  and  the   bolts. 

676,280.  Electric  Switch.  Eduard  Schulz,  Barmen. 
Germany.     Application  filed  November  20,   igoo. 

This  device  comprises  an  insulating  block  formed  with 
two  semi-cylindrical  sections  arranged  side  by  side.  Each 
section  is  provided  with  a  recess.  An  insulating  plate  is 
arranged  between  the  adjacent  faces  of  the  sections. 
Contact  making  and  breaking  mechanism  is  located  within 
the  recesses,  and  recesses  are  formed  in  the  upper  ends 
of  the  semi-cylindrical  blocks. 


Nu.  070,  ^07. 

676,281.  Electrode  for  Primary.  Batteries.  William 
T.  Seddon,  Philadelphia,  Pa.,  assignor  to  Her- 
man J.  Dercum,  trustee,  Philadelphia,  Pa.  Ap- 
plication filed  December  17,  1900. 

A  number  of  carbon  plates  have  channels  in  their  p  r- 
ipberies.  A  frame  of  cast  lead  surrounds  and  supuoris 
the  plates.  The  frame  has  tougued  projections  entering 
the  channels  in  the  edge  of  the  pl:ites. 

676,289.  Switch  for  Electric  Lamps.  Charles  Wag- 
ner, New  York,  N.  Y.,  assignor  to  Edward  F. 
Caldwell  &  Co.,  New  York,  N.  Y.  Application 
filed   February  28,   1901. 

This  device  comprises  a  stationary  tube  for  the  I^mp 
wires,  a  contact  holder  of  insulating  material  which  is 
secured  to  the  tube,  spaced  contact  pins  in  the  holder, 
connected  at  one  end  with  the  electric  wires,  and  a  sec- 
ond contact  holder  of  insulating  material  mounted  to  turn 
on  the  tube.  Contact  pins  yieldingly  mounted  in  the 
second  contact  holder  are  adapted  to  move  in  and  out  of 
engagement  with  the  contact  pins  in  the  stationary  holder. 
A  sleeve  is  mounted  to  turn  and  carry  the  movable  contact 
holder. 

676,298.  Brush  Holder.  Asa  F.  Batchelder,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Feb- 
ruary   28,    1901. 

An  independent  contact  plate  has  an  extended  surface  in 
contact  with  the  brush.  A  spring  is  carried  by  the  holder 
to  force  the  brush  against  the  commutator,  and  there  is  a. 
loose  connection  between  the  spring  and  plate,  whereby 
the  spring  can  move  freely  over  the  surface  of  the  plate. 

676,300.  System  of  Electrical  Distribution.  Ernst 
J.  Berg,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company  of  New  York.  Applica- 
tion filed  March  9,  1900. 

This  system  comprises  an  alternating-current  circuit,  a 
synchronously  operating  dyn  imo-electric  machine  con- 
nected thereto,  and  an  asynchronous  dynatno-electric 
machine  also  connected  thereto  and  provided  with  a  rotat- 
ing member  in  mechanical  relation  to  moving  parts  of  high 
inertia.     (See  cut.) 

676,305.  System  of  Motor  Control.  Albert  G.  Da- 
vis, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed   March    5,    1900. 

A  cylinder  carrying  a  set  of  movable  contacts  is  adapted 
to  engage  with  a  set  of  fixed  contacts.  There  are  a  num- 
ber of  independent  actuating  devices  for  moving  the  cyl- 
inder, step  by  step,  through  a  series  of  opeiative  positions. 
Means  are  provided  for  successively  operating  the  actuat- 
ing devices. 

676.308.  Brush  Holder.  Henry  Geisenhoner,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
company  of  New  York.  Application  filed  Feb- 
ruary 20,   igoi. 

A  support  has  a  hole  formed  with  a  slot,  and  this  is 
combined  with  a  spring  carrier  movable  in  the  hole  and 
which  is  provided  with  a  lug  adapted  to  enter  the  slot.  A 
spring  is  mounted  on  the  carrier  and  is  adapted  to  press 
the  brush  against  the  commutator.  Means  are  provided 
for  adjusting  the  spring. 

676.309.  Means  for  Controlling  Electric  Heaters. 
Edward  E.  Gold,  New  York,  N.  Y.  Original 
application  filed  March  10,  1897.  Divided  and 
this  application  filed  November  9,  1899. 

There  is  a  succession  of  electric  heaters,  each  includ 
ing  heating  elements  of  unequal  heat-generating  capacity. 
Two  branch  circuits  traverse  the  successive  heaters,  the 
one  including  the  minor  heating  elements  thereof  and 
the  other  including  the  major  heating  elements  thereof.  A 
switch  at  the  junction  of  the  branches  with  the  main  cir- 
cuit is  movable  to  as  many  different  positions  as  the  num- 
ber of  degrees    of  heat   desired.     In  one  position  it  con- 


nects the  main  circuit  with  only  one  branch  circuit,  in 
another  position  with  only  the  other  branch,  and  in  a  third 
position  with  both  branches. 

676,311.  Mechanism  for  Controlling  and  Indicating 
Temperature  Limits.  Ernest  H.  Griffiths  and 
William  C.  D.  Whetham,  Cambridge,  England. 
Application  filed  December  ig,  igoo. 

A  pivoted  receptacle  has  an  inclined  bottom.  A  wire 
passes  through  an  insulating  plug  carried  in  the  open  end 
of  the  tubular  receptacle  and  the  end  of  the  wire  lies  in 
the  acute  angle  at  the  bottom  of  the  receptacle.  An  elec- 
trical circuit  includes  the  receptacle  and  the  wire  and 
normally  has  in  it  a  gap  between  the  end  of  the  wire  and 
the  bottom  of  the  receptacle.  A  fusible  conducting  sub- 
stance is  normally  situated  in  the  obtuse  angle  at  the  bot- 
tom of  the  receptacle  and  constitutes  a  gravity  switch 
which  operate's  to  close  the  gap  in  the  electrical  circuit. 

676,332.  Apparatus  for  Wireless  Telegraphy.  Gu- 
glielmo  Marconi,  London,  England,  assignor  to 
Marconi's  Wireless  Telegraph  company,  Lim- 
ited, London,  England.  Application  filed  Febru- 
ary 23,  igor. 

See  illustrated  dts  ription  on  page  424. 

(^^7(^^333-  Apparatus  for  Making  Electrodes.  George 
J.  Miller,  Kenton,  Ohio.  Application  filed  Feb- 
ruary   5,    igoo. 

A  row  of  plungers  is  arranged  at  one  side  of  the  blank- 
receiving  space.  A  row  of  plungers  is  arranged  at  the  op- 
posite side  of  the  spa-e  and  alternates  with  ihe  first-men- 
tioned plungers.  Mechanism  is  provided  for  simulta- 
neously operating  the  plungers  and  the  arrangement  of  parts 
is  such  that  each  plunger  shall  enter  the  opposing 
side  of  the  blank  during  the  operation  of  the  plungers  and 
displace  material  in  the  direction  of  and  beyond  the  op- 
posite side  of  the  blank. 

676,334-  Method  of  Making  Electrodes  for  Storage 
Batteries,  etc.  George  J,  Miller,  Kenton,  Ohio. 
Application  filed  February  8,  1900. 

Each  side  of  an  electrode-forming  plate  is  provided  with 
grooves  or  recesses  and  has  the  grooves  or  recesies  upon 
one  side  alternating  with  the  grooves  or  recesses  upon  the 
other  side.  The  method  of  making  the  electrodes  consists 
of  simultaneously  pressing  or  forcing  material  required  to 
be  displaced  in  the  formation  of  the  grooves  or  recesses 
inwardly  and  thereby  widen  the  walls  between  adjacent 
grooves  or  recesses  formed  in  each  side  of  the  blank  by  the 
inward  displacement  of  the  material  required  to  form  the 
grooves  in  the  blank's  opposite  side, 

676,339-  System  of  Distribution.  Horace  F.  Par- 
shall,  London,  England,  assignor  to  the  General 
Electric  company  of  New  York.  Application 
filed  January  23,   igoi. 

A  rotary  ccnverter  is  connected  to  a  direct-current  cir- 
cuit so  as  to  act  as  a  booster.  Means  responsive  to  current 
in  the  circuit  are  provided  for  varying  the  electromot  ve 
force  of  the  rotary  converter. 

C76,344.  Regulating  Device  for  Alternating-current 
Circuits,  Elihu  Thomson,  Swampscott,  Mass.. 
assignor  to  the  General  Electric  company  of 
New  York.     Application  filed  January  29,    igoo. 

This  device  comprises  a  constant-current  transform  r 
having  relatively  movable  primaiy  and  secondary  coils, 
with  means  provided  for  preventing  relative  motion  be- 
tween the  coils  when  the  load  approaches  a  maximum. 

(:76.346.     Electric-clock"  Signal.     Harry  B,  Vaughan.  . 
Little  Rock,  Ark.     Application  filed  January  31, 
igoi. 

A  clock  dial  has  a  continuous  circular  track.  An  inter- 
rupted circular  contact  track,  composed  of  detached  plates, 
is  arranged  in  radial  alinement  with  the  time  spacing  of 
the  dial.  A  clock  hand  has  cnnected  contacts  for  these 
two  tracks.  A  series  of  socket  contacts  radiates  from  the 
clock  dial,  each  radial  group  being  connected  electrically 
to  a  single  plate  of  the  interrupted  track.  There  is  a  series 
of  adjustable  plug  contacts  wiih  cords,  A  series  of  bells, 
or  signal  instruments  is  connected  to  each  cord,  and  a  bat- 
tery and  circuits. 
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676,365.  Means  for  Electrically  Lighting  Lightships 
or  Other  Stationary  Vessels.  Jiirgen  H.  Junge, 
Cuxhaven,  Germany..  Application  filed  June  28, 
igoo. 

A  frame  with  an  outside  slit  is  placed  all  around  the 
vessel,  and  a.spindle  moves  freely  in  an  internal  groove  of 
die  frame  by  means  of  sliding  rollers.  Insulated  metal 
rings  are  placed  around  the  spindle  and  are  connected  in  a 
conducting  manner  with  the  branch  wires  of  the  current- 
supply  cable.  Sliding  contact  rails  are  placed  and  insu- 
lated on  the  inside  of  the  frame. 

f  76.377.  Elastic  Support  for  Arc  Lamps.  Fredrick 
Wilkie,  New  York,  N.  Y.,  assignor  to  the  Man- 
hattan General  Construction  company,  Newark, 
N.  J.     Application  filed   September   5,   1900. 

A  continuous  yielding  rod  consti  uies  the  side  rods  of 
the  lamp.  A  bend  at  the  lower  end  of  the  rod, 
extends  into  a  button,  and  is  connected  therewith  by  a 
pin.  A  spring  is  secured  to  the  button  and  is  adapted  to 
engage  the  lower  end  of  the  glass  bulb  of  a  Tatnp, 

676,378.  Safety  Trolley  Base.  Andrew  C.  Wolfe, 
Denver,,  Colo.,  assignor  of  two-thirds  to  Charles 
K.  Wolfe  and  Frank  Dillingham,  Denver,  Colo., 
and  Joseph  F.  Hewitt,  Allegheny,  Pa.  Applica- 
tion   filed   January   22,    1901. 

A  pivoted  trolley  pole  is  combined  with  sustaining 
springs,  an  equalizing  lever,  equalizing  springs,  and  a  re- 
taining pawl  for  the  equalizing  lever. 
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Central-station    Improvements    in    Day- 
ton, Ohio. 

At  Dayton,  Ohio,  a  city  of  over  S5.000  population 
and  the  fifth  in  size  in  the  slate,  the  Dayton  Electric 
Liglit  company  operates  one  of  the  largest  and  most 
important  central  stations  in  the  state*  of  Ohio. 
The  company  supplies  arc  service  throughout  the 
city  and  alternating  and  direct  current  for  commer- 
cial Hghting.  The  greater  portion  of  the  service  is 
of  direct  current,  the  Edison  three-wire .  system 
being  used.  In  order  to  accommodate  the  growth 
of  the  company's  business  there  were  recently  in- 
stalled the  two  direct-current  generating  units 
shown    in   the   accompanying   illustration. 

The  new  machines  were  built  by  the  Triumph 
Electric  company  of  Cincinnati,  and  are  of  the 
standard  multipolar  type.  Each  of  the  generators 
has  a  capacity  of  200  kilowatts  at  125  volts,  the 
speed  being  200  revolutions  a  minute.  The  two 
generators   are    both  .direct-connected   on   one   shaft 


been  recently  extended  to  accommodate  the  new  gen- 
erators. It  is  equipped  with  Weston  illuminated-dial 
instruments  and  quick-break  switches.  The  cable 
connections  between  all  the  generators  and  the 
switchboard  are  made  under  the  floor  of  the  station. 
The  Dayton  Electric  Light  company  has  a  capi- 
talization of  $600,000,  and  the  following-named  of- 
ficers :  President  and  general  manager,  Dr.  J.  E. 
Lowes;  vice-president.  R.  N.  King;  secretary,  H.  C. 
Kicfaber;  treasurer,  J.  C.  Reber;  superintendent, 
Albert  Thomas.  The  directors  of  the  company  con- 
sist of  Dr.  J.  E.  Lowes,  T.  C.  Weakley.  H.  C. 
Kiefaber,  W.  D.  McKemy.  J.  C.  Reber,  Ezra  Bimm, 
R.  N.  King  and  R.  M.  Nevin. 


Pan-American  Electrical  Exhibitors  Or- 
ganized. 

At  a  meeting  of  Pan-American  electrical  exhib- 
itors and  representatives  of  electrical  exhibitors  held 
last  week  in  the  office  of  the  superintendent  of  the 


appointed  Dr.  Waite,  S.  Sicard  and  Mr.  Henning 
as   this  committee. 

A  committee  of  three  was  appointed  to  thank  Pro- 
fessor Sever  for  the  use  of  his  office,  and  also  to 
secure  permanent  quarters  for  further  meetings. 
This  committee  consists  of  Paul  M.  Krahmer.  rep- 
resenting the  Stromberg-Carlson  Telephone  Manu- 
facturing company;  S.  N.  Smith,  representing  the 
Submerged  Motor  company,  and  W.  Jac  Marland. 
curator   of  collective   electric  exhibits. 

A  roll-call  showed  that  the  following-named  gen- 
tlemen were  present:  Frank  Hurlbert,"  General 
Electric  company;  W.  M.  Probasco,  Westinghouse 
Electric  and  Manufacturing  company;  W.  Jac  Mar- 
land,  collective  exhibits;  P.  J.  Hertz,  Stromberg- 
Carlson  Telephone  Manufacturing  company;  S.  N. 
Smith.  Submerged  Motor  company;  R.  B.  Hurst, 
Lea  Electric  Manufacturing  company ;  M.  T.  Kut- 
tendrier,  Bossert  Electric  Construction  company; 
L.  J.  Beloup.  Wagner  Electric  company;  R.  C.  Baker, 


CENTRAL- STATION    IMPROVEMENTS    IN    DAVTON,    O. NEW    DIRECT-CURRENT    UNITS. 


back  of  and  between  two  300-horsepower,  tandem- 
compound  Buckeye  engines. 

These  generators  are  of  the  standard  eight-pole 
construction  with  laminated  pole  pieces  and  lami- 
nated ironclad  armature.  Each  machine  \/eighs 
23.0CO  pounds  and  is  guaranteed  not  to  have  a  rise 
in  temperature  more  than  40  degrees  centigrade  after 
a  continuous  run  of  10  hours  under  full  load,  and 
to  withstand  a  temporary  overload  of  50  per  cent. 
without  injury. 

Besides  the  direct-connected  installation  jusf 
mentioned  the  company  has  in  its  power  station 
four  50-kilowatt  and  four  6o-kilowatt  bipolar 
Edison  generators  which  furnish  direct  current 
for  over  14,000  incandescent  lamps  and  about  100 
direct-current  arc  lamps.  Four  150-light  Brusli  arc 
machines  supply  current  to  510  Adams-Bagnall  en- 
closcd-arc  lamps,  the  company  having  an  all  night 
contract  for  supplj-ing  the  city-  street  arc  lights.  An 
alternating-current  ser\-ice  for  over  i.ooo  incandes- 
cent lights  used  by  the  suburban  districts  of  the  city 
is  furnished  from  a  120-kiIowatt  Thorn  son- Houston 
1,040-volt   alternator. 

These  additional  generators,  which  have  been  in 
use  for  some  time,  are  belt-driven  by  a  1.310-horse- 
power  Buckeye  engine,  steam  being  supplied  by  a 
750-horsepower  installation  of  Heine  boilers.  The 
switchboard,   which    is   of   a   handsome   design,   has 


electrical  exhibits,  W.  Jac  Marland  stated  that  the 
meeting  had  been  called  to  consider  the  advisability 
of  organizing  for  mutual  pleasure,  protection  and 
better  acquaintance  during  the  life  of  the  ex- 
position. S.  N.  Smith  of  the  Submerged  Motor 
company  was  elected  temporary  chairman.  He  took 
the  chair  and  called  the  meeting  to  order,  and  asked 
for  nominations  for  a  permanent  chairman.  Frank 
Hurlbert  of  the  General  Electric  company  was 
thereupon  elected  as  permanent  chairman,  with  Mr. 
Probasco  of  the  Westinghouse  Electric  and  Manu- 
facturing company  as  vice-president,  Mr.  Margraff 
of  the  Thomas  A.  Edison  exhibit  as  treasurer,  and 
W.  Jac  Marland  of  the  collective  electric  exhibits 
as  secretary. 

Chairman  Hurlbert,  after  being  conducted  to  the 
chair,  called  for  suggestions  of  a  name  for  the  new 
organization,  and  after  considerable  discussion  it 
was  moved  and  carried  that  the  officers  and  two 
others,  to  be  appointed  by  the  chairman,  decide  on 
a  name,  and  submit  it  at  the  next  meeting.  The 
chairman  appointed  S.  N.  Smith  of  the  Submerged 
Motor  company  and  P.  W.  Bossart  of  the  Kellogg 
Switchboard  company  to  assist  the  officers  in  this 
matter. 

Upon  motion,  the  chair  was  empowered  to  ap- 
point a  committee  to  draft  rules  and  regulations 
for  the  guidance  of  the  organization.     The  chairman 


Automatic  Switchboard  company;  R.  B.  Hayes, 
Stanley  Instrument  company;  Paul  M.  Krahmer, 
Stromberg-Carlson  Telephone  Manufacturing  com- 
pany ;  Walter  Gummey,  Gould  Storage  Battery  com- 
pany;  E.  G.  Hunton,  O.  C.  White  company;  S.  Sicard, 
Mason  Monogram  company ;  J.  D.  Downer,  Western 
Electrician;  I.  J.  Settelle,  Peru  Electric  company;  E. 
L.  Elliott,  Holophane  Glass  company;  Thomas  Hen- 
ning, Electric  Storage  Battery  company;  William 
Wait,  Bettini  Phonograph  Laboratory  company; 
Oliver  F.  Conklin,  Robbins  &  Myers  company; 
George  W.  Pope,  Buckeye  Electric  company  and 
Jandus  Electric  company;  G.  D.  Adams,  Eldridge 
R.  Johnson ;  Henry  E.  Waite,  M.  D.,  Waite  &  Bart- 
lett;  C.  Schimmelfeng.  president  Eureka  Tempered 
Copper  Works;  D.  C.  Gould,  Arnold  Electric  Power 
Station  company;  O.  A.  Estes,  National  Automatic 
Telephone  company;  John  F.  Fairbairn.  National 
Gramophone  corporation;  Walter  L.  Wilhelm,  Wil- 
helm  Telephone  Manufacturing  company ;  L.  A. 
Hawkins,  Stanley  Electric  Manufacturing  company; 
Ray  H.  Manson.  Kellogg  Switchboard  and  Supplv 
company;  S.  J.  Bear,  American  Telephone  company; 
W.  M.  Haen,  National  Carbon  company ;  S.  S.  Cul- 
ver, Northern  Electric  Manufacturing  company ; 
James  R.  Cravath,  McGraw  Publishing  company ; 
E.  F.  McCleskey.  Akouphone  company ;  A.  E.  Hall 
and  W.  C.  Bujan.  American  Clock  company;  E.  W. 
Dolliver.  Incandescent  Light  Manipulator  company; 
Milton  V.   Baslou  and   Harry   S.   Williams. 
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The  Development  of  the  Ferranti  Recti- 
fier.' 
Bv   W.  E.  Wakriluw. 

The  fact  thai  a.,  alternating  current  per  se  was 
unsuitable  for  efficient  arc  lighting  caused  the  intro- 
duction of  a  piece  of  apparatus  which  changed  the 
nature  of  the  current  so  that  for  arc  lighting  it  gave 
results  equal  to  those  produced  by  a  direct  current. 

The  current  induced  in  the  armature  of  an  al- 
ternator changes  its  direction  of  flow  a  certain  num- 
ber of  times  per  second,  varying  from  40  to  100, 
according  to  the  design  of  the  machine.  From  zero 
the  current  rises  to  a  maximum  in  one  direction, 
falls  to  zero  and  rises  to  a  maximum  in  the  opposite 
direction,  falling,  again  to  zero,  and  so  on,  the  cycle 
or  alternation  being  diagramniatically  represented 
by  Fig.  I.  If,  however,  a  commutator  in  circuit  with 
the  armature  is  fixed  on  the  alternator  shaft,  and 
so  arranged  that  at  the  moment  of  current  reversal 
in  the  armature  the  commutator  moves  forward,  the 


break  for  the  motor  circuit.  The  transformer  to 
the  right  of  the  rectifier  body  supplies  the  motor 
with  low-pressure  currents,  the  voltage  of  these  be- 
ing regulated  by  switches  cutting  in  or  out  certain 
of  the  transformer  windings.  On  the  left  of  the 
rectifier  may  be  seen  the  water-break  switch  for 
closing*  the  arc  circuits  gradually.  The  two  contacts 
of  the  switch,  one  of  which  is  mounted  in  an  insu- 
lator at  the  lop  of  the  water  holder,  and  the  other 
at  the  bottom  of  the  latter,  beneath  the  water,  are 
connected  together  with  a  brass  rod  insulated  with 
a  heavy  ebonite  handle  and 
washer.  Tlie  gradual  in- 
sertion of  the  arcs  enabled 
tile  spark  at  the  brushes  to 
be  inore  easily  regulated  be- 
sides preventing  u  n  d  u  c 
strain  on  the  arc-lighting 
cables,  by  the  steady  in- 
crease of  the  pressure.  The 
coils  of  the  constant-current 
transformer  are  swung  on 
knife  edges,  and  by  suitable 
links  and  weights  their  reg- 
ulation may  be  easily  ef- 
fected.   A    dash-pot    also 


coils,    (C)    the   primary   coils,   and    (M)    the   motor 
transformer. 

The  motor  connections  are  shown  by  Fig.  8.  The 
armature  or  stator  (A)  is  fixed,  i.  e.,  does  not  rotate, 
though  it  can  be  adjusted  slightly,  the  fields  (B) 
forming  the  moving  portion  of  the  motor;  (C)  is 
a  two-way  switch,  (D)  a  lo-ohm  resistance,  and 
(E)  a  four-part  commutator,  while  (F)  is  the 
regulating  switch  for  varying  the  field  voltage. 
When  starting  the  field  is  placed  across  the  trans- 
former   scccmdar}'.   in    circuit  with    the    lo-ohm  re- 


altcrnaling  current  will  become  a  unidirectional,  but 
interrupted,  current.  Such  an  arrangement  was 
adopted  on  the  earliest  alternators  which  supplied 
current  to  arc  lamps  in  lighthouses  on  the  coast  of 
France.  Subsequently  the  principle  was  embodied 
in  a  separate  apparatus,  receiving  current  from  the 
alternator  bus-bars.  The  commutator  was  actuated 
by  a  motor  turning  in  exact  synchronism  with  the 
alternator,  and  the  same  result  was  obtained  as  when 
the  commutator  was  fixed  to  the  shaft  of  the  gen- 
erator. A  diagram  representing  the  -esultant  cur- 
rent is  shown  in  Fig.  2,  where  it  will  be  clear,  on 
comparison  with  Fig.  i,  that  the  current  rises  and 
falls  on  one  side  of  the  zero  line  only.  It  will  be 
seen  that  the  feeding  of  arc  lamps  from  one  generat- 
ing plant  of  the  alternating-current  type  has  been 
gradually  arrived  at  by  patient  experiments,  and  the 
various  difficulties  encountered  have  been  described. 

An  account  of  the  development  of  the  rectifier  may 
now  be  entered  into.  The  introduction  and  the  man- 
ufacture of  this  plant  have  been  in  the  hands  of  one 
firm  only.  Messrs.  S.  Z.  de  Ferranti,  Limited,  and 
though  the  field  has  been  quite  free  from  competition, 
the  necessities  for  improvements  have  been  recognized 
and  liave  residted  in  the  production  of  a  most  effi- 
cient piece  of  apparatus.  The  first  installment  of 
rectifiers  was  at  the  Portsmouth  corporation  elec- 
tricity works  in  1894,  when  four  units  with  their 
attendant  switch  gear  were  laid  down.  Fig.  3  is  a 
photograph  of  the  machines  and  a  portion  of  the 
switchboard,  which  may  be  seen  at  the  left  hand 
of  the  illustration.  Each  rectifier  consisted  of  a 
synchronous  motor  having  two  commutators,  and  a 
constant-current  transformer.  This  latter,  which 
may  be  seen  underneath  the  motor  table,  consisted 
of  fixed  primary  coils,  and  secondary  coils  capable 
of  adjustment  by  means  of  a  link  motion  terminating 
in  a  lever  provided  with  a  sliding  weight.  When 
under  current,  the  coils  tended  to  move  apart  by 
repulsion,  and  their  distance  could  be  i:egulated  by 
the  adjustment  of  the  weight  on  the  lever.  The 
arrangement  could  thus  supply  a  constant  current 
at  a  varying  voltage  to  the  series  of  arc  circuits. 

The  motor,  driven  by  a  low-pressure  current, 
turned  two  single-break  commutators,  one  at  each 
end  of  the  shaft.  The  secondary  coils  of  the  con- 
stant-current transformer  were  connected  each  to  a 
commutator,  which  was  coupled  in  series  with  its 
fellow  commutator.  Brushes,  set  at  90  degrees,  and 
carried  on  a  frame  actuated  by  a  handle,  conveyed 
the  current  to  and  from  the  commutators.  The 
right-hand  rectifier  is  shown  with  grinding  gear  at- 
tached. This  consisted  of  an  emery  wheel  driven 
by  the  motor  for  the  purpose  of  facing  up  the  com- 
mutator when  it  has  become  worn. 

The  switchboard  is  fitted  with  ammeters,  indicators 
for  showing  the  direction  of  the  current,  reversing 
switches,  and  plug  cords  for  placing  any  rectifier 
on  any  circuit. 

The  space  occupied  by  these  first  machines  neces- 
sitated the  introduction  of  a  more  compact  unit,  and 
Fig.  4  illustrates  the  ne.xt  stage  in  the  development, 
in  which  the  apparatus  is  practically  self-contained. 
The  constant-current  transformer  has  its  coils  ar- 
ranged vertically,  and  the  core  is  fixed  to  the  stand- 
ards which  form  the  legs  of  the  motor  base-plate. 
The  motor  is  provided  with  a  double-break,  liigh- 
tension  commutator  at  one  end  of  the  shaft,  while 
the  other  end  is  fitted  with  a  commutator  of  similar 

I.  From  Feilden's  Magazine.  London.  Mr.  Warrilow  is  a 
young  man  associated  in  Mr.  Ferraqli's  work. 
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DEVELOPMENT   OF  THE   FERRANTI   RECTIFIER. 

tends  to  check  any  sudden  movement  of  the  coils. 
A  further  modification  is  shown  by  Fig.  5,  where 
the  coils  of  the  constant-current  transformer  are 
operated  by  a  rack  motion,  provided  with  adjustable 
weights  and  a  dash-pot.  The  high-tension  brush 
rocker  has  been  strengthened  with  a  view  to  steadi- 
ness, and  an  ammeter  is  inserted  on  the  motor  side 
for  regulating  the  motor  current.    The  high-tension 


Fig.  3.    Installation  at  Portsmouili. 


sistance  and  in  parallel  with  the  armature.  When 
synchronism  is  attained,  the  brushes  in  the  mean- 
time having  been  moved  forward  about  go  de- 
grees, the  two-way  switch  is  put  over,  cutting  out 
the  lo-ohm  resistance  and  placing  the  field,  excited 
by  a  unidirectional  current,  in  parallel  with  part 
of  the  armature.  The  most  suitable  voltage  for  run- 
ning may  be  obtained  by  the  regulating  switch. 

Fig.  9  illustrates  a  complete  rectifier  of  the  last 
pattern,  with  its  switch  gear  for  three  rectifiers  and 
three  circuits.  Surmounting  the  whole  switchboard 
is  the  high-tension  voltmeter,  protected  by  oil-break 
fuses  and  fitted  with  a  plug  which  may  be  inserted 
in  the  sockets  of  any  circuit  for  the  reading  of  its 
pressure.  The  upper  part  of  the  body  of  the  main 
board  is  fitted  with  slate  panels,  which  hinge  for- 
ward on  their  lower  edges  to  render  the  back  con- 
nections accessible.  Each  panel  is  provided  with 
plug  and  cord  (kept  in  tension  by  a  porcelain 
weight),  plug  sockets,  pole  indicator  and  ammeter. 
The  plugs  and  cords  are  connected  to  the  ends  of 
the  circuit  cables.  ':he  sockets  being  coupled  to  the 
rectified  currents  from  the  rectifier  in  such  a  way 
that,  by  the  insertion  of  a  short-circuiting  plug,  two 
circuits  can  be  put  in  series  with  one  another  and 
fed  from  one  rectifier.  The  hinged  panel  deals  with 
the  rectified  currents  only,  the  alternating  currents 
to  the  primary  of  the  constant-current  transformer 
being  passed  through  an  oil-break  fuse  from  one 
of  two  bus-bars  fi.xcd  below  the  hinged  slates.  Two 
of  these  fuses  may  be  seen  on  the  floor  to  the  left 


FIG.     4.       dSVELOPMENT   OF  THE    FERRANTI    RECTIFIER. — 
SELF-CONTAINED   FORM. 

commutator,  which  is  similar  to  the  previous  type, 
can  here  be  plainly  seen.  It  consists  of  two  inner 
and  two  outer  rings.  The  former  are  divided  into 
four  parts  in  this  case  (though  eight  parts  are  made 
for  high  periodicities),  two  opposite  segments  being 
joined  together,  the  other  two  being  connected  to 
(he  outer  rings.  The  breaks  between  the  segments 
of  the  inner  rings  are  shown  by  Fig.  6,  in  which 
the  principle  will  be  made  clear.  By  the  adoption 
of  this  break  the  spark  which  is  occasioned  by  the 
intei^ruption  of  the  circuit  is  broken  up.  The  con- 
nections of  a  rectifier  are  shown  by  Fig.  7,  where 
(A)  shows  the  current  passing  in  one  direction  to 
the  brushes  and  (B)  illustrates  the  passing  of  the 
current  in  the  opposite  direction,  while  both  (A) 
and  (B)  make  it  clear  that  a  unidirectional  current 
flows  to  the  lamps.  The  brushes,  one  on  each  of 
the  inner  rings,  are  in  turn  short-circuited  by  a 
segment,  and  open-circuited  to  feed  the  outer  rings 
by  the  following  segment,  at  each  quarter-turn  of 
the  commutator.  This  shows  that  whatever  the  di- 
rection of  the  current  on  the  transformer  side  of 
the  commutator,  a  current  of  one  direction  only 
will  pass  to  the  lamps  as  long  as  the  motor  is  turn- 
ing. Referring  to  Fig.  7.  (C)  is  the  commutator. 
(W)   the  water-break  switch,   (A,  A)   the  secondary 
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FIG.     5.       DEVELOPMENT    OF    THE    FERRANTI     RECTIFIER. — 
MODIFIED   FORM. 

of  the  rectifier.  The  currents  supplying  the  above- 
mentioned  bars  are  carried  from  the  main  switch- 
board through  switch,  ammeter  and  fuse,  so  that 
;ill  arc  circuits  can  be  controlled  from  the  central 
distributing  board.  After  considerable  experiment- 
ing, the  rectifier  has  arrived  at  the  standard  type 
shown  in  Fig.  10,  and  comparison  with  previous 
makes  will  at  once  make  the  chief  points  of  dif- 
ference evident..  The  modifications  have  been  ef- 
fected with  a  view  to  greater  safety  and  reliability. 
The  chief  alteration  is  the  fixing  of  the  high-tension 
brushes  and  the  shielding  of  the  commutator  with  a 
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plate-glass  guard.  The  adjustment  of  the  spark- 
effected  bj'  the  rocking  of  the  brushes  in  previous 
types  is  brought  about  by  rotating  the  motor  arma- 
ture. The  improvement  in  the  appearance  of  the 
rectifier  alone  is  a  great  feature  of  this  change,  which 
has  also  added  considerably  to  the  easy  manipula- 
tion of  the  apparatus.  The  reliability  of  the  syn- 
chronous motor  is  much  increased  by  the  leiigthen- 
iug  of  the  motor  bearings  and  the  duplication  of  the 
hruslies  on  the  low-tension  commutator. 

The  constant-current  transforiuer  has  its  coils 
moimtcd  in  frames  which  run  on  steel  balls,  the 
frames  being  linked  to  a  dash-pot  filled  with  a  ccr- 


WESTERN    ELECTRICIAN 

rcct-driven  would  occupy  only  220  square  feet,  so 
for  each  case  a  floor  space  of  16  and  7  square  feet 
per  kilowatt,  respectively,  is  taken  up. 

.-\  modtirn  300-kilowatt  altornator  will  occupy 
about  500  square  feet  or  1.6  square  feet  per  kilo- 
watt, and  if  this  alternator  supplied  300  kilowatts 
of  rectifiers  an  additional  200  square  feet  must  be 
added  to  the  above  figure,  making  the  total  floor 
space  occupied  2.3  square  feet  per  kilowatt.  Com- 
paring this  with  the  30  kilowatts  of  plant  for  rope 
or  direct  driving  a  Brush  arc  lighter,  the  balance  in 
favor  of  the  rectifier  is  very  great,  and  its  impor- 
tance cannot  be  too  clearly  marked. ,l^he  light  given 
by  a  rectificd-current  arc  is  practically  equiv- 
alent to  that  supplied  by  a  continous  current,  as  in 
each  case  the  carbons  are  of  different  sizes,  and  a 
crater  or  reflector  is  formed  in  the  top  carbon. 

Another  point  which  is  worth  mentioning  here 
is  the  possibility  which  the  rectifier  affords  of  in- 
creasing the  flexibility  of  a  lighting  system.  In  a. 
modern  direct-current  •station  it  is  usual  to  place 
a    certain    number  of  lamps    (varying   with   voltage 
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FIG.  6.       DEVELOPMENT    OF   THE   FERR.^NTI    RECTIFIER. — 

SECTION  OF   COMMUTATOR   SHOWING   BREAKS 

BETWEEN    SEGMENTS. 

tain  weight  of  shot.  Regulation  is  thus  carried  out 
quite  independent  of  adjustable  weights,  and  friction 
of  the  moving  parts  is  no  greater  when  the  coils  are 
wide  open  than  when  they  are  close  together.  The 
motor-transforiner  coils  are  "sandwiched"  betw'een 
the  two  fixed  primar)'  coils,  thus  dispensing  with 
an  external  transformer,  and  minimizing  the  Space 
occupied  by  each  rectifying  unit.  The  water-break 
switch  is  made  double-pole  and  double-break,  aiid  its 
insulation  is  such  that  it  is  impossible  to  receive  a 
shock  by  coming  into  accidental  contact  with  it.  The 
water  holder,  moreover,  is  made  free   from  leakage 
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DEVELOPMENT    OF    THE    FERRANTI     RECTIFIER. - 
DIAGRAM    OF    CONNECriONS. 
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would  probably  extinguish  all  lights  for  a  time. 

That  there  was  some  ground  for  reserve  in  adopt- 
ing rectifiers  in  their  earlier  stages  is  true;  such 
grounds,  however,  are  no  longer  tenable,  as  the 
apparatus  has  stood  the  best  possible  test  applicable 
— the  test  of  time. 

The  rectifier,  like  any  other  form  of  apparatus, 
will,  no  doubt,  in  years  to  come,  be  no  longer  used ; 
but  this  will  not  alter  the  fact  that  it  has  met  a 
pressing  demand  in  placing  the  much-abused  sys- 
tem of  single-phase  alternating  current  on  an  equal 
basis  with  its  rival,  the  direct  current,  in  the  matter 
of  street  lighting.  Improvements  in  the  alternating- 
current  lamp,  either  of  the  enclosed  or  open  type, 
will  be  chiefly  instrumental  in  dispensing  with  the 
services  of  rectifiers ;  but,  until  such  changes  are 
effected,  the  system  may  be  reckoned  upon  to  hold 
its    own   against  all   comers. 


by  a  special  construction,  which  has  given  great  sat- 
isfaction. 

The  development  of  the  rectifier  having  been  con- 
sidered, a  few  remarks  on  its  advantages  may  now 
he  made.  First  and  foremost,  the  apparatus  enables 
the  alternating-current  engineer  to  compete  with,  if 
not  excel,  the  direct-current  system  in  supplying 
arc  lamps  from  one  generating  plant,  and  the  econ- 
omies effected  thereby  are  very  marked  when  com- 
pared with  the  old  plan  of  having  two  types  of  gen- 
erators to  supph-  arcs.  With  a  Brush  arc  lighter 
(30  kilowatts)  driven  by  its  own  engine,  the  mean 
efficiency  was  found  to  be  about  50  per  cent.     This 


DE\'EL0PMENT   OF    THE   FERRANTI    RECTIFIER. — 
DIAGRAM   OF   MOTOR   CONNECTIONS, 

figure    has    been    exceeded    in   America    with    large 
units,  but  such  instances  are  rare. 

For  a  modern  steam  alternator,  an  average  effi- 
ciency of  89  per  cent,  may  be  taken  as  not  unusually 
high,  and  for  a  rectifier  an  average  of  90  per  cent, 
will  be  a  fair  figure,  so  that  the  combined  efficiency 
of  alternator  and  rectifier  will  be  about  80  per  cent., 
as  compared  with  50  per  cent,  for  separate  arc 
lighting  plant.  The  comparison,  however,  does  not 
end  here.  A  30-kilowatt  arc  lighter,  rope-driven- 
from  a  horizontal  engine,  will  occupy  500  square 
feet  of  floor  .space :  this  leaves  two  feet  around 
the  plant  for  attendance.     A  similar  plant  when  di- 
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LATEST   PATTERN   OF   RECTIFIER. 


employed)  in  series  across  the  mains,  the  combina- 
tion being  turned  on  and  off  from  a  certain  lamp. 
This  arrangement  is  cheap  in  its  first  installation, 
but  it  possesses  the  disadvantage  of  placing  a  most 
important  section  of  the  lighting  beyond  the  control 
of  the  staff  at  the  works.  Moreover,  should  a 
breakdown  to  the  plant  occur  at  the  station,  all  lights 
would  be  extinguished,  by  reason  of  both  public  and 
private   supply  being  given   from  one  set  of  mains. 


FIG.  10.   DEVELOPMENT  OF  THE  FERRANTI  RECTIFIER. — 
STANDARD  PATTERN  OF  RECTIFIER. 

The  same  applies  in  the  case  of  a  fault  on  a  main 
feeder.  Where  separate  arc  mains  are  laid,  as  is 
necessitated  by  the  use  of  rectified  curreiits,  the 
two  systems  may  be  kept  separate  during  times  of 
heavy  load  (when  mishaps  are  most  likely  to  occur) 
by  supplying  the  arc  lamps  from  a  separate  alter- 
nator, which  mav,  however,  be  run  at  or  near  its 
full  output.  When  the  peak  of  the  demand  has 
dropped,  the  t.vo  systems  may  be  again  connected 
together.  This  arrangement  may  seem  illogical  at 
a  casual  glance,  but  when  the  advantage  gained  by 
the  independence  of  the  two  systems  during  the 
most  trying  hours  of  the  supply  are  considered, 
the  apparent  absurdity  of  the  system  will  disappear. 
.A.  certain  flexibility  is  obtained  by  lighting  the  two 
sides  of  a  street  by  separate  mains,  but  a  break- 
down of  plant    (by  no  means  an  impossible  event) 


Canadian  Electrical  Association. 

Ottaw-a,  Ont.,  June  22. — The  eleventh  convention 
of  the  Canadian  Electrical  association  opened  on 
Wednesday  morning,  June  19th,  in  the  Russell 
House,  Ottawa,  Ont.,  with  President  A.  A.  Dion, 
superintendent  of  the  Ottawa  Electric  company,  in 
the  chair.  The  other  officers  present  were:  First 
Vice-president  E.  E.  Cary,  with  the  Citizens'  Light 
and  Power  company,  Montreal ;  Second  Vice-presi- 
dent P.  G.  Gossler,  superintendent  of  the  Royal 
Electric  company,  Montreal,  and  Secretary-treasurer 
C.  H.  Mortimer  of  the  Electrical  News,  Toronto, 
with  the  following-named  members  of  the  executive 
committee :  J.  J.  Wright,  manager  of  the  Toronto 
Electric  Light  company;  Orniond  Higmaiv,  chief  of 
Electrical  Inspection  Department,  Ottawa ;  A.  B. 
Smith,  superintendent  of  the  Great  Northwestern 
Telegraph  company,  Toronto;  D.  R.  Street,  secre- 
tary-treasurer of  the  Ottawa  Electric  company,  Ot- 
tawa; B.  F.  Reesor,  manager  of  the  Electric  Light 
and  Power  company,  Lindsay;  W.  H.  Browne,  man- 
ager Royal  Electric  company,  Montreal ;  John  Yule, 
manager  of  the  Guelph  Light,  Heat  and  Power  com- 
pany, Guelph.  John  Murphy,  the  chairman,  and 
William  Ahearn.  Jr.,  the  secretary,  of  the  local  com- 
mittee,  were   also   in   attendance. 

The  attendance '  was  large  and  much  beyond  the 
usual  number,  all  sections  of  the  Dominion  being 
\veli  represented.  The  papers  discussed  were  prac- 
tical, and  much  valuable  information  was  imparted 
to  the  members  by  the  interchange  of  ideas  neces- 
sarily resulting  from  such  discussions.  The  presi- 
dent and  local  committee  did  all  in  their  power  to 
make  the  convention  a  success,  and  their  expecta- 
tions were  fully  realized. 

At  the  opening  session  Mayor  Morris  of  Ottawa 
delivered  an  address  of  welcome,  followed  by  Alder- 
men Deering  and  Desjardines,  members  of  the  local 
committee.  President  Dion  said,  in  opening  the  con- 
vention, that  he  would  depart  from  the  usual  cus- 
tom of  delivering  an  annual  address,  which  usually 
dealt  with  the  progress  of  electrical  science  and  in- 
dustries throughout  Canada,  as  these  subjects  had 
been  fully  dealt  \\'ith  by  the  lay  and  technical  press, 
and  any  review  he  might  make  would  only  be  a  repe- 
tition of  something  they  had  already  seen  or 'heard, 
and  he  would  simply  say  he  was  pleased  to  have  the 
honor  of  welcoming  so  many  old  and  new  faces  to 
Ottawa,  which  had  originally  been  selected  as  the 
place  for  holding  the  convention  of  last  year,  but 
in  which  they  had  been  disappointed  by  the  great 
devastation  by  fire  during  last  summer. 

An  able  paper,  by  K.  B.  Thornton  of  Montreal,  on 
"Notes  on  Construction  and  Protection  of  Aerial 
Transmission  Lines,"  brought  forth  a  spirited  dis- 
cussion as  to  the  respective  merits  of  barb  wire  and 
the  air-gap  arrester  as  a  protection  against  lightning, 
the  majority  being  in  favor  of  barb  wire.  The  chief 
objection  raised  was  in  reference  to  the  quality  of 
the  material  found  in  the  ordinary  barb  wire,  but 
it  was  conceded  tJTAt  this  difficulty  could  be  over- 
come by  the   use   of  steel  or  copper. 

The  committee  on  legislation  presented  a  report 
covering  its  work  during  the  last  year.  Since  what 
is  known  as  the  "scrap-iron  decision"  there  had  been 
constant  agitation  on  the  part  of  various  municipali- 
ties to  introduce  an  act  to  repeal  the  assessment  law, 
the  result  being  that  the  Ontario  provincial  govern- 
ment appointed  a  commission  on  the  whole  question 
of  assessment,  before  which  the  Canadian  Electrical 
association  was  represented.  The  commission  rec- 
ommended that  companies  having  franchises  or  quasi 
franchises  from  municipalities  be  taxed,  first,  on 
the  value  of  the  land  and  then  on  the  value  of  the 
buildings  or  works  thereon,  on  a  basis  of  the  cost 
of  their  reproduction,  all  wires,  poles,  gas  mains  or 
other  property  of  the  companies  being  included.  The 
committee  thought  this  unreasonable,  and  that  it 
would  be  a  great  hardship  to  small  companies,  but 
it  recommended  that  no  reasonable  objection  be 
taken  to  a  taxation  based  on  gross  revenue  or  on  the 
value  of  plant  and  works  in  the  same  proportion  as 
other  manufacturing  plants  in  the  same  municipality. 
However,  as  yet,  no  action  had  been  taken  by  the 
government  on  the  question.  The  committee  de- 
plored the  lack  of  support  it  was  receiving  from  the 
companies,  who  were  receiving  all  the  benefits  of 
the  committee's  work. 

O.  Higman  reported,  on  behalf  of  the  committee 
on  the  rating  of  arc  lamps,  that  the  act  had  been 
amended  at  the  last  session  of  the  Legislature,  giving 
power  to  fix  a  standard  rating,  and  the  committee 
would  now  be  in  a  position  to  arrive  at  something 
definite. 

The  secretary-treasurer.  C.  H.  Mortimer,  reported 
a  steady  growth  in  membership    and  a  widening  in- 
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tcrcst  in  the  association  by  members,  individuals  and 
corporations  interested  in  electrical  matters  outside. 
As  a  means  of  adding  still  more  rapidly  to  the  mem- 
bersliip,  he  suggested  for  the  association's  considera- 
tion the  advisabihty  of  admitting  to  memberjhip 
electrical  students  in  scientitic  schools  at  a  nominal 
fee;  the  association  might  also  offer  a  yearly  prize 
to  the  third-year  students  in  such  schools.  He  stated 
the  membership  now  numbered  267,  composed  of 
235  active  and  32  associate  members,  a  gain  since 
his  last  report  of  23. 

O.  Higman's  paper  on  "Dominion  Electrical  Stand- 
ards/' after  some  discussion,  resulted  in  the  ap- 
pointment of  a  committee  to  consider  the  advisability 
of  asking  the  government  to  establish  a  bureau 
wherein  all  instruments  used  for  the  measurement 
of  current  and  electromotive  force  could  not  only 
be  compared,  but  tested  and  calibrated,  great  dilh- 
culty  at  present  being  experienced  in  the  shipment 
and  rcshipment  of  these  mstruments  to  the  makers 
in   the   United  States. 

On  Thursday  papers  were  read  by  J.  R.  Robertson 
of  .Montreal,  on  ""  ihe  Intiuence  of  the  Load  Factor 
on  the  Design  and  Operation  of  a  Lighting  and 
Power  System  ;"by  L.  Denis  of  Quebec  City  on  "Bal- 
ancing a  iiiree-v.-irc  Alternating  Secondary  System," 
and  by  Professor  R.  B.  Owens  of  McGill  University, 
Montreal,  on  "'Transformation  from  Constant-poten- 
tial   AUcrnating   to    Constant-current    Alternating." 

Mr.  Robertson's  paper  was  a  very  exhaustive  and 
practical  one.  J.  J.  Wright  thought  it  would  be  very 
desirable  to  have  meters  at  a  varying  speed,  such 
as  were  referred  to  in  the  paper,  but  doubted  whether 
they  could  be  made  to  comply  with  the  regulations  of 
the  Department  of  Inland  Revenue.  The  president 
asked  whether  the  self-winding  clock  meters  re- 
ferred to,  when  found  accurate  at  full  speed,  could 
be  depended  upon  to  change  at  the  proper  time,  so 
that  the  actual  total  reading  would  be  correctly  given. 
Mr.  Robertson  replied  that  this  was  a  trouble  ex- 
perienced with  the  instruments  now  in  the  market, 
in  reply  to  Mr.  Weight's  objection,  he  said  he  per- 
sonally would  not  want  a  meter  that  would  run 
fast  or  slow,  but  one  that  would  read  on  two  dials. 
and  the  entire  registration  of  the  day  would  then 
be  the  sum  total  of  the  two  dials.  The  other  papers 
brought  forth  considerable  discussion. 

The  report  of  the  committee  on  nomination  of 
standing  committees  was  adopted  as  follows :  Com- 
mittee on  statistics.  A.  A.  Wright,  K.  B.  Thornton 
and  J.  F.  H.  Wyse;  committee  to  confer  with  un- 
derwriters, P.  G.  Gossler,  Edward  Slade,  A.  A. 
Dion,  Alderman  Sadler,  A.  Sangster  and  J.  J. 
Wright;  committee  on  arc-light  rating,  O.  Hig- 
man,  P.  G.  Gossler,  Fred  Thomson,  John  Yule,  Pro- 
fessor Owens,  J.  R.  Robertson  and  Mr.  Lambe ; 
committee  on  legislation,  John  Yule,  B.  F.  Reesor, 
A.  A.  Wright,  C.  B.  Hunt,  W.  H.  Browne,  A.  A. 
Dion,  W.  H.  Briethaupt,  R.  O.  McCullough  and 
J.  J.  Wright,  with  power  to  add  to  their  number; 
committee  on  standardization  of  accounts,  same 
committee  continued,  consisting  of  D.  R.  Street,  Mr. 
Plenshaw  and  A.   A.   Wright. 

The  suggestions  submitted  in  the  secretary-treas- 
urer's report  were  taken  up  and  a  committee  ap- 
pointed to  put  in  form  amendments  to  the  constitu- 
tion providing  for  the  division  of  members  under 
three  heads,  namely,  active,  associate  and  student, 
and  stating  the  respective  privileges  of  each.  In 
discussing  this  question,  some  of  the  members  felt 
strongly  that  the  executive  officers  of  the  association 
should  be  composed  wholly  of  men  actively  engaged 
in  or  connected  with  operating  companies;  and  it 
was  thought  by  some  to  be  a  menace  to  the  future 
well-being  of  the  association  to  have  men  represent- 
ing manufacturing,  supply  and  other  commercial 
companies  eligible  to  office  in  the  association. 

Topical  discussions  were  conducted  upon  "The 
:  Best  Practice  in  Cleaning,  Trimming  and  Inspection 
of  "Encloscd-arc  Lamps"  and  "The  Different  Sys- 
tems of  Charging  for  and  Measuring  Power  Con- 
.sumed  by  Induction  Motors  with  Varying  Power 
Factors." 

The  social  features  of  the  convention  consisted  in 
a  carriage  drive  around  the  city,  tendered  by  the 
citizens  of  Ottawa  ;  a  band  concert  at  Brittania-on- 
the-Bay,  through  the  courtesy  of  the  Ottawa  Elec- 
tric Railway  company;  an  exhibition  of  the  Ottawa 
Fire  Department  at  Plotel  Cecil,  followed  by  a  trip 
by  special  cars  to  Rockliffe  Park  and  Rifle  Ranges; 
a  visit  to  power  houses  and  other  points  of  interest 
at  the  Chaudicre ;  a  trip  to  Queen's  Park,  Aylmer, 
through  the  courtesy  of  the  Hull  Electric  company, 
stopping  at  Dcschenes  Rapids,  to  visit  the  power 
houses  of  the  Hull  Electric  company  and  the  Capitol 
Power  company. 

On  Friday  morning  the  election  of  officers  for 
the  incoming  year  took  place  and  resulted  as  follows: 
President,  P.  G.  Gossler,  Montreal,  Que.;  First  Vice- 
president,  B.  F.  Reesor,  Lindsay.  Ont. ;  second  vice- 
president,  Edward  Slade,  Quebec  City ;  secretary- 
treasurer,  C.  H.  Mortimer.  Toronto;  executive  com- 
mittee, J.  J.  Wright  of  Toronto.  John  Yule  of  Guelph. 
A.  B.  Smith  of  Toronto,  VV.  H.  Browne  of  Mon- 
treal. O.  Higman  of  Ottawa.  A.  A.  Dion  of  Ottawa. 
J.  Murphy  of  Ottawa,  A.  Sangster  of  Sherbrooke. 
Que..  W.  G.  Holman  of  Quebec  City  and  K.  B. 
Thornton  of  Montreal. 

A  constitutional  point  arising  on  the  question  of 
the  adoption  of  the  report  of  the  committee  on  the 
drafting  of  amendments  to  the  constitution  on  mem- 
bership, a  special  meeting  w^as  held  on  Saturdav 
morning,  June  22d.  This  concluded  the  work  of 
the  convention,  and  the  members  dispersed,  to  meet 
in  the  City  of  Quebec  in  1902.  G.  A. 


Chicago,  Kenosha  arid  Milwaukee  Elec- 
tric Railway. 

Articles  of  incorporation  have  been  issued  to  the 
Chicago,  Kenosha  and  Milwaukee  Electric  Railway 
company.  The  incorporators  arc  James  Cavanagh, 
John  C.  Slater  and  Michael  Harkins,  all  of  Kenosha, 
Wis.  The  charter  is  for  the  construction  and 
operation  of  an  electric  railway  from  tlic  Wisconsin 
state  line  to  Milwaukee.  The  officers  are:  Presi- 
dent, Alexander  Clark  of  Evanston,  III.;  vice-presi- 
dent, George  S.  Rhodes  of  Evanston,  III.;  secretary, 
James  Cavanagh  of  Kenosha,  Wis.,  and  treasurer, 
George  Rhodes   of  Evanston,  III. 

It  is  the  purpose  of  this  company  to  construct 
an  electric  railway  between  Wankegan  and  Kenosha, 
thus  closing  the  gap  existing  in  an  electric-traction 
route  between  Chicago  and  Milwaukee.  The  com- 
pany will'  enter  into  traffic  arrangements  to  operate 
over  the  road  of  the  Chicago  and  Milwaukee  Elec- 
tric Railway  company,  n^w  operating  between  Ev- 
anston and  Wankegan  and  over  the  lines  of  the 
Milwaukee,  Racine  and  Kenosha  Electric  Railway 
company,  between  Kenosha  and  Milwaukee.  In  Ke- 
nosha the  Kenosha  Street  Railway  company  is  now 
constructing  a  road  under  a  franchise  owned  by 
B.  J.  Arnold  of  Chicago,  and  traffic  arrangements 
have  been  entered  into  with  the  new  company  by 
which  it  will  operate  its  cars  over  the  Kenosha 
company's  tracks.  Later  it  is  hoped  that  arrange- 
ments will  be  made  so  that  the  Northwestern  ele- 
vated railroad  of  Chicago  will  operate  over  the 
tracks    of    the    Chicago,    Milwaukee    and    St.    Paul 


A  High-frequency  Alternator.^ 
By  Henri  F.  Chadwick. 

A  high-frequency  alternator  is  a  very  useful  ma- 
chine, and,  in  fact,  is  necessary  in  every  well- 
equipped  electrical  laboratory.  Its  principal  use  was 
demonstrated  by  Professor  Hughes  in  1S86,  when 
his  experiments  on  the  self-induction  of  metallic 
wires  called  the  attention  of  the  electrical  world  to 
the  nature  of  the  propagation  of  high-frequency  cur- 
rents through  metallic  conductors.  Although  Max- 
well, Rayleigh,  Heaviside  and  others  had  solved  the 
problem  theoretically  before  Hughes  performed  his 
experiments,  the  experimental  results  appealed  to 
many  to  whom  the  mathematical  results  were  cither 
unknown  or  very  vague.  It  is  often  thus  in  lab- 
oratory  work. 

To  review  briefly  the. work  of  Maxwell,  Plertz. 
Plnghes  and  others,  it  is  found  that  as  we  increase 
the  periodicity  of  alternating  currents,  the  real  re- 
sistance is  increased.  By  this  we  do  not  mean  that 
the  impedance  V  R'  -j-  "»-  L"  is  greater  than  the  re- 
sistance R,  but  that  there  is  a  real  increase  in  the 
dissipation  of  energy  per  unit  of  current.  As  the 
energy  loss  is  proportional  to  C"R,  with  a  given 
current,  C,  a  greater  energy  loss  would  mean  a 
greater  resistance.  This  is  actually  the  case  as  the 
periodicity  is   increased. 

The  old  idea  that  a  current  of  electricity  is  started 
in  a  wire  by  a  kind  of  push  similar  to  the  way  in 
which  water  is  started  flowing  in  a  tube  has  been 
abandoned,  and  all  modern  investigations  show  that 
the  current  starts  its  flow  on  the  outside, the  electrical 
energy  being  absorbed  from  the  surrounding  dielec- 
tric. With  high  periodicities,  the  current  is  con- 
fined to  the  very  outermost  layers  of  the  wdre.  and 
the  inner  portions  might  as  well  be  taken  away.     A 
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Railroad  company  from  Wilson  avenue  to  Evanston, 
where  connection  will  be  made  with  the  Milwaukee 
electric  line. 

The  new  company  plans  to  have  its  road  in  op- 
eration by  January  ist  next.  It  is  expected  that 
the  trip  from  Chicago  to  Milwaukee  will  be  made 
in  two  hours   and  30   minutes. 


Classification   of   Chatterton's    Com- 
pound. 

On  May  16,  igoo,  G.  W.  Sheldon  &  Co.  imported 
for  the  Central  Electric  company  of  Chicago,  and  via 
that  port,  an  importation  of  merchandise,  consist- 
ing of  what  is  known  as  ''Chatterton's  Compound." 
The  collector  of  the  port  of  Chicago  assessed  duty 
at  the  rate  of  35  per  centum  ad  valorem,  under  the 
provisions  of  paragraph  450,  of  the  present  tariflf. 
as  a  manufacture  of  guttapercha,  orofwhich  that  ma- 
terial is  a  component  of  chief  value,  and  not  other- 
wise specially  provided  for  in  the  tariff.  Protest  was 
entered  with  the  Board  of  General  Appraisers,  on 
the  claim  that  it  should  have  been  more  correctly 
dutiable  at  25  per  centum  ad  valorem,  under  para- 
graph 3,  of  the  same  act,  as  a  chemical  compound, 
not  specially  provided  for.  As  every  electrician 
knows,  Chatterton's  compound  is  used  for  the  pur- 
pose of  uniting  the  different  coatings  of  guttapercha 
cores ;  also  for  the  purpose  of  cementing  guttapercha 
lo  wood,  and  it  is  especially  valuable  in  electrical 
operations  on  account  of  the  fact  that  it  is  pos- 
sessed of  such  excellent  insulating  qualities,  one  of 
its  most  important  uses  being  that  of  splicing  sub- 
marine cables.  The  finding  of  the  board  was  to 
the  effect  that  the  compound  is  one  in  which  gutta- 
percha is  the  component  material  of  chief  value,  and 
the  board  further  held  that  the  compound  was  cor- 
rectly classified  by  the  collector  of  the  port. 


UENCY    ALTERNATOR. 

solid  conductor,  therefore,  does  no  more  than  a  hol- 
low tube  would  do,  and  this  has  been  verified  ex- 
perimentally. With  conductors  from  one  half  inch 
to  three-fourths  inch  in  diameter  the  resistance  is 
the  same  as  that  of  rather  thin  tubes  of  the  same 
diameter,  when  a  periodicity  of  about  1,000  per  sec- 
ond is  used.  Professor  J.  J.  Thompson  has  made 
same  interesting  calculations  along  this  line.  He  has 
found  that  in  the  case  of  a  copper  conductor  ex- 
posed to  an  electromotive  force  making  100  alterna- 
tions per  second,  at  one  centimeter  from  the  surface 
the  maximum  current  would  only  be  0.208  times 
that  at  the  surface;  at  a  distance  of  two  centimeters 
only  0.043.  3nd  at  a  distance  of  four  centimeters 
less  than  0.002  of  the  value  at  the  surface.  If  the 
electromotive  force  makes  a  million  alternations  per 
second,  the  current  at  a  depth  of  one  millimeter  is 
less  than  one  six-millionth  part  of  its  surface  value. 

Plertz,  in  one  of  his  papers,  said:  "Mathematical 
investigation  points  to  the  conclusion  that  the  elec- 
tric force  which  determines  the  current  is  in  nowise 
propagated  in  the  wire  itself,  but  under  all  circum- 
stances enters  the  wire  from  without  and  spreads 
itself  in  the  metal  comparatively  slowly  and  accord- 
ing to  laws  similar  to  those  go^erning  the  changes 
of  temperature  in  a  conductor  of  heat.  If  the  forces 
in  the  neighborhood  of  the  wire  are  continually 
altering  in  direction,  the  effect  of  these  forces  will 
only  enter  to  a  small  depth  into  the  metal :  the  more 
slowly  the  changes  take  place,  so  much  deeper  will 
the  effect  penetrate;  and  if,  finally,  the  changes  fol- 
low one  another  infinitely  slowly,  the  force  has  time 
to  fill  the  whole  interior  of  the  wire  v^rith  uniform  in- 
tensity." 

Another  v.'ay  of  explaining  this  skin  effect  is  by 
the  phenomena  of  self-induction.  The  counter-elec- 
tromotive force  of  self-induction  is  greater  at  the 
axis  than   at   the   surface.     Therefore  the  current  is 

I.     From  The  Tufts  Engineer. 
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driven  to  the  outer  layers.  The  endeavor  seems  to 
be  to  make  the  self-induction  a  minimum  irrespective 
of  resistance,  and  thus  the  behavior  of  currents  for 
rapid  alternations  is  determined  by  inductances 
rather  than  resistances. 

The  rate  at  which  the  equahzation  of  current  goes 
on  in  a  conductor  depends,  of  course,  on  the  mag- 
netic permeabihty  of  the  material,  and  by  using  rods 
of  different  materials  we  get  a  very  interesting  series 
of  experiments   for   the  high-frequency  machine. 

Besides  the  observation  of  the  increased  resistance 
of  conductors  at  high  periodicities,  we  use  the  ma- 
chine for  observing  the  effect  of  high  periodicities 
on  capacity.     The  reactance  due  to  capacity  is  known 

to  be  "^  where  C  is  capacity  and  "  the  periodicity. 
Thus     from     the     triangle     of     forces     impedance 


ings  is  somewhat  offset  by  the  noise,  which  is  con- 
siderable, when  the  machine  is  running  at  full  speed- 
The  alternator  is  intended  to  run  at  a  speed  of 
2.500,  with  a  periodicity  of  1,000.  At  this  rather  high 
periodicity  we  get  very  nearly  a  sine  wave  as  the 
characteristic  of  the  machine. 


-^ 


=  ^  R=  + 
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As  "•   increases,   the   value  of  the 


fraction  j^    grows  less,  and  consequentl}'  the  value 

of  the  impedance  is  less,  and  a  larger  current  is 
obtained. 

A  photograph  of  the  high-frequency  alternator  in 
use  at  Tufts  College,  for  experimental  purposes,  is 
reproduced  in  Fig.  i.  A  drawing  of  the  machine, 
showing  all  the  details  of  construction,  is  given  in 
Fig.  2.  This  motor-driven  Mordey  alternator  was 
designed  and  constructed  by  the  electrical-engineer- 
ing students  of  the  classes  of  1S98  and  1S99.  The 
design,  as  a  whole,  is  due  to  Professor  W.  L.  Hooper, 
but  all  details  of  design  and  construction  were 
worked  out  by  the  students  mentioned  above  during 
these,  their  senior,  years. 

The  motor  is  run  from  a  direct-current  source  of 
supply  at  100  volts.     The  armature  (A)  is  10  inches 


Recent  Ohio  Electric-railway  Consolida- 
tions. 

Last  week  saw  the  consummation  of  deals  that 
brought  to  the  Everett-Moore  syndicate  properties 
that  practically  complete  its  through  line  from 
Cleveland  to  Port  Huron,  Mich.  Now  the  Ma- 
honing Valley  system  has  been  taken  over,  according 
to  the  latest  reports,  and  with  the  completion  of  30 
miles  of  road,  Cleveland  and  Pittsburg  will  be  con- 
nected. There  are  about  20  miles  of  road  on  the 
west  of  Cleveland  to  be  completed,  and  then  there 
will  be  a  through  line  from  Pittsburg  to  Port  Huron. 
Mich.,  one  of  the  longest  electric  railroads  in  the 
world. 

The  terminus  of  the  Mahoning  Valley  road  is  at 
Greencastle,  Pa.,  and  rights-of-way  are  owned  into 
Pittsburg.  Hon.  Myron  T.  Herrick  and  James 
Parmelee  owns  the  greater  part  of  the  road.  The 
extension  of  the  Cleveland,  Chagrin  Falls  and  East- 
ern railway  will  connect  with  the  Mahoning  Valley. 
The  syndicate's  lines  running  west  from  Cleveland 
will  soon  connect  with  the  Toledo,  Fremont  and 
Norwalk,  which  was  purchased  recently.  Through 
Toledo  the  cars  will  pass  over  the  Toledo  Traction 
company's  lines  and  will  go  north  into  Michigan 
over  the  shore  line,  which  Is  also  owned  by  the 
company.  Lines  out  of  Detroit,  both  north  and 
south,    are    in    possession    of    the    syndicate,    which 


FIG.  2.       A    HIGH-FREQUENCY    ALTERNATOR. 


in  diameter,  and  the  coils  are  in  series  connection. 
J  he  commutator  is  shown  at  (C)  and  the  two 
brushes  (,b,  b)  are  60  degrees  apart.  The  motor  yoke 
(B),  which  is  circular  in  shape,  is  made  of  cast-iron, 
while  the  pole  pieces  and  field  cores  are  of  cast-steel. 

The  alternator  is  the  mteresting  part  of  the  unit. 
It  is  of  the  Mordey  type,  and  thus  very  convenient 
for  experimental  work,  as  it  admits  of  a  great  vari- 
ety of  arrangements  of,  the  coils.  There  are  12  sets 
of  coils,  each  of  four  in  series.  As  will  be  seen  in 
the  picture  of  the  machine,  each  set  of  coils  has  its 
terminais,  and  the  coils  can  be  arranged  in  series, 
in  multiple,  or  in  any  combination  of  multiple  series. 
With  all  the  coils  in  series  we  get  100  volts  and 
from  seven  to  10  amperes ;  with  all  in  multiple  we 
obtain  about  eight  volts  and  100  amperes.  Different 
arrangements  of  multiple  series  give  values  between 
these  two  extremes.  These  armature  coils  (c,  c,  c) 
are  wound  with  copper  ribbon,  one-fourth  inch  wide 
and  o.oi  inch  thick,  and  are  securely  bolted  to  a 
composition  ring  (R),  which  is  firmly  held  by  means 
of  two  rods   (r,  r)   fastened  to  the  motor  field. 

The  Mordey  field  .is  16  inches  in  diameter  and 
consists  of  two  cast-iron  crown  wheels  (w.  w),  with 
teeth  milled  out  of  the  solid  metal.  The  collecting 
rings  (d,  d)  _  are  mounted  on  one  face  of  the  field, 
and  the  brushes   are  set  horizontally,  as   shown   at 

One  of  the  features  of  this  unit  is  that  it  is 
mounted  on  ball  bearings.  From  a  casual  glance 
at  the  machine  or  at  the  photograph,  one  would  say 
that  there  were  only  three  bearings.  What  appears 
to  be  a  single  bearing  in  the  center,  between  the 
motor  and  the  generator,  is  really  a  double  bearing 
with  a  clutch  between.  This  construction  will  be 
apparent  from  an  inspection  of  the  drawing. 

With  these  four  ball  bearings  we  get  a  very  easy 
running  combination ;  in  fact,  from  full  speed  it  re- 
quires nearly  lo  minutes  to  come  to  rest  with  all 
circuits  open.  It  must  be  admitted,  however,  that 
the  reduction  of  friction  obtained  by  these  ball  bear- 


will  form  the  connection  to  Detroit,  and  from  there 
to  Port  Huron.  In  fact,  there  are  few  roads  in  that 
portion  of  the  state  that  are  not  now  in  possession 
of  tiie  syndicate. 

It  is  said  that  the  Cleveland,  Pittsburg  and  Detroit 
Traction  company  will  be  the  name  under  which  the 
long  line  will  be  operated.  To  the  consolidation 
thus  formed  will  be  added  other  roads,  the  purchase 
of  which  is  now  contemplated.  The  system  will 
have  feeders  from  almost  every  direction,  and  it  is 
claimed  that  it  will  be  within  reach  of  2,000,000 
people  or  more. 

It  is  reported  that  Albion  E.  Lang,  president  of 
the  Toledo  Traction  company,  will  become  the  man- 
ager of  the  Everett-Moore  roads  in  Ohio,  at  a  sal- 
ary of  $30,000  per  year. 


Luxurious  Trolley  Car  for   Mr.    Everett. 

Henry  A.  Everett  of  the  Everett-Moore  syndi- 
cate, which  is  buying  up  many  of  the  electric-railway 
properties  in  the  vicinity  of  Cleveland.  Toledo  and 
Detroit,  is  said  to  have  had  plans  drawn  for  a 
magnificent  trolley  car  to  be  used  in  making  long- 
distance trips.  The  car  will  be  nearly  twice  as  long 
as  the  ordinary  suburban  trolley  car  and  will  entail 
an  expenditure  of  about  $15,000.  It  will  contain 
a  parlor,  library,  office,  workroom,  dining  room 
and  kitchen,  and  it  will  also  be  fitted  with  three 
sleeping  berths.  The  latter  will  be  invisible  during 
the  day,  because  they  will  be  stored  beneath  the 
floor  of  the  car,  not  above,  as  is  usual  in  most  sleep- 
ing cars.  At  either  end  of  the  car  there  will  be 
an  electric  searchlight.  The  one  at  the  rear  of 
the  car,  being:  red,  will  turn  on  automatically 
whenever  the  car  stops.  The  interior  and  fur- 
nishings will  be  of  mahogany,  and  the  whole  will  be 
finished  up  in  sumptuous  style. 


British  Telegraph   and    Telephone  Sys- 
tems. 

The  Ottawa  (Out.)  Board  of  Trade  has  made  a 
practical  departure  that  must  bring  the  question  of 
British  governmental  cable,  telegraph  and  telephone 
services  to  the  attention  of  business  men  in  all  parts 
of  the  British  empire.  A  circular  letter  has  been 
drafted  and  will  be  forwarded  to  boards  of  trade 
and  chambers  of  commerce  throughout  the  United 
Kingdom  and  the  colonies,  urging  the  importance 
of  the  establishment  of  state-owned  cables  connecting 
the  mother  country  with  other  parts  of  the  empire. 
The  proposal  requires  that  not  only  the  connecting 
transmarine  cables  shall  be  under  government  con- 
trol, but  that  land  telegraphs  in  the  several  British 
possessions  shall  be  state  owned.  This  system  is 
already  established  in  the  United  Kingdom,  and 
also^  in  Australia,  New  Zealand,  India  and  South 
Africa,  the  services  being  operated  by  the  various 
postal  departments.  Canada  is  the  only  important 
part  of  the  empire  in  which  the  telegraph  service 
is  in  private  hands,  and  the  circular  alludes  to  the 
report  that  the  transfer  of  the  Canadian  telegraph 
lines  to  the  Postoffice  Department  and  the  laying  of 
a  state-owned  cable  across  the  Atlantic  are  now 
under  consideration  of  the  Dominion  government. 
With  these  projects  carried  out,  and  the  Pacific  cable 
successfully  established,  there  will  be  an  all-British 
telegraph  system,  under  government  control,  girdling 
two-thirds  of  the  globe. 

The  imperial  cable  scheme  includes  a  line  from 
Perth  in  western  Australia,  via  Cocas  Island  and 
Mauritius,  to  South  Africa,  with  branches  to  India 
and  Singapore,  the  length  of  the  system  being  9,100 
rniles.  It  also  includes  a  system  of  6,600  miles,  run- 
ning from  South  Africa,  via  Ascension  and  Bar- 
badoes,  to  Bermuda,  thence  to  Canada  and  the 
United  Kingdom.  The  length  of  these  two  systems 
will  be  15,700  miles,  about  the  same  as  the  trans- 
Canadian  system  outlined  by  the  Ottawa  Board  of 
Trade.  The  memorial  points  out  that  it  was  mainly 
through  the  influence  of  chambers  of  commerce  in 
the  United  Kingdom  that  the  postal  telegraph  service 
was  inaugurated,  and  calls  on  all  concerned  in  the 
imperial  movement  to  take  such  action  as  will  tend 
most  speedily  to  nationalize  the  telegraph  system, 
by  land  and  sea,  of  the  whole  British  empire. 

The  question  of  establishing  the  telephone  service 
under  the  same  management  will  soon  come  up  for 
consideration  by  the  government,  as  it  is  felt  that 
the  only  satisfactory  way  to  meet  the  telephone  sit- 
uation, as  it  exists  in  Canada  to-day,  is  to  have  the 
business  taken  over  by  the  government  and  admin- 
istered as  an  adjunct  of  the  postoffice.  Great  as  has 
been  the  increase  in  the  telephone  business  in  Canada 
during  the  last  10  years,  the  industry  is  still  believed 
to  be  in  its  infancy,  as  far  as  that  country  is  con- 
cerned. A  few  million  dollars  would  purchase  all 
the  telephone  exchanges  in  the  Dominion.  It  is 
claimed  that  it  would  be  far  cheaper  to  nationalize 
the  telephone  than  the  telegraph,  and  the  benefits 
resulting  from  government  ownership  would  be  as 
great  in  the  one  case  as  in  the  other. 


Abraham  E.  Smith,  United  States  consul  at  Victoria, 
B.  C,  states  in  a  recent  consular  report  that  a  survey- 
ing party  has  located  the  landing  site  of  the  British 
Pacific  telegraph  cable  (which  is  to  connect  the  Do- 
minion of  Canada  with  the  Australian  Confedera- 
tion) on  Kelp  Bay,  near  Banfield  Creek,  seven 
miles  from  1:he  entrance  to  Barclay  Sound  and  some- 
thing over  100  miles  from  Victoria.  The  location  is 
described  as  admirably  adapted  for  the  purpose — a 
good  harbor,  I2  fathoms  of  water  close  to  the  shore, 
so  that  vessels  of  10,000  tons  can  find  safe  anchorage. 
The  harbor  is  landlocked,  and  has  a  bottom  of  ooze 
that  it  is  said  will  furnish  good  protection  for  the 
wire. 

Work  has  already  begun  in  England  on  the  cable. 
It  is  to  be  5,834.5  miles  in  length,  the  longest  yet 
constructed,  and  will  be  transported  and  laid  in  one 
.^hip,  which  is  now  being  specially  built  for  the  pur- 
pose. The  cable  will  run  from  Vancouver  Island 
to  Fanning  Island,  a  distance  of  3,337  miles,  before 
a  landing  is  effected,  thence  to  the  Fiji  Islands,  thence 
tc  Norfolk  Island  and  thence  to  Queensland.  The 
first  installment  of  cable,  including  the  sections  from 
Queensland  to  Norfolk,  Fiji  and  Fanning  islands,  is 
expected  to  leave  England  in  January,  1902.  The 
second  and  longest  portion  is  to  leave  in  August. 
T902,  come  direct  to  Vancouver  Island,  and  be  laid 
from  Barclay  Sound  to  Fanning  Island.  According 
to  the  contract,  the  whole  cable  is  to  be  laid  and 
working  by  January  i,  1903.  Unforeseen  disaster 
excepted,  those  engaged  in  the  work  believe  this 
great  enterprise,  which  will  cost  $10,000,000,  will  be 
completed    at    the    date   promised. 


Three-cent  Fares  In  Lorain,  Ohio. 

It  is  said  that  the  three-cent-fare  system  will  be 
given  a  trial  by  the  Lorain  Street  Railway  company 
of  Lorain,  Ohio.  This  company  is  supposed  to  be 
controlled  by  Hon.  Tom  L.  Johnson.  The  road 
runs  to  Elyria,  and  the  fares  have  been  arranged 
as  follows :  In  Lorain  proper,  three  cents ;  from 
the  corporation  line  to  the  corporation  line  of  Elyria. 
three  cents;  in  Elyria,  three  cents.  If  one  wishes 
to  go  frojn  the  business  portion  of  one  town  to  the 
other,  the  fare  will  be  nine  cents,  and  to  the  steel 
plant,  midway  between,  the  fare  either  way  will  be 
six  cents,  instead  of  10.  as  formerly. 


442 


WESTERN    ELECTRICIAN 


June  2g,  igoi 


WESTERN  ELECTRICIAN 


EVERY  SATURDAY. 


PUBLICATION    offices: 

510  Marquette  Building,      -      CHICAGO. 

TELEPHONE,    MAIN   1746. 


Visitors  to  the  Pan-Arnerican  Exposition  will  find 
llie  Western  Electrician's  space  in  Section  F  2  in 
the  Electricity  building,  where  they  will  be  cordially 
welcomed. 


Eastern  Office,  193  Times  Building,  New  York. 


Trade  Supplied  by  Western  News  Co. 

COPYRIGHT. — Not  only  ihetiiXe  hut  Ihe  entire  contents  ot 
each  number  of  tbe  Westehn  Electbician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  posiofBce  as  mail  matter 
ot  the  second  ^lass. 

STTBSOEIPTION,  In  advance,  postage  prepaid,  $3.00  for  a 
full  year  of  5'3  numbers;  In  clubs  of  four  or  more.$±5i3,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries,  Jo, 00  a 
year;  single  copies.  10  cents.  When  change  of  address  is  re- 
quested, the  old  address  as  well  as  the  new  should  be  given. 

CORRESPONDENCE  relating  to  electricity  or  any  of  its 
practical  applications  is  cordially  invited,  and  the  co-operation 
of  all  electrical  thinkers  and  worlcers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome;  and  com- 
munications, views,  news  items,  local  newspaper  clippings,  or 
any  information  likely  to  interest  electricians,  will  be  thank- 
iuily  received  and  cheerfully  acknowledged. 

ADVERTISING-.— Thf.  Westebn  Electrician— the  only 
general  electrical  paper  published  in  the  West— thoroughly 
covers  a  territory  eiclmively  Us  own.    This  is  a  claim  which 

CAN     BE     MADE     BT     KO    OTHER      ELECTRICAL      JOURNAL     IN     THE 

United  States.  Electrical  merchants  and  manufacturers 
desiring  western  trade  will  appreciate  the  unequaled  valtte 
of  this  journal  as  an  advertising  medium  In  Us  special  field. 
Advertising  rates  are  moderate,  and  will  l>e  furnished  on 
application. 

CrRCULATION,  20,000. 


CONTENTS  OF  THIS  NUMBER. 

F&.GE 

CeDtral-siatioD  loiprovements  in  Dayton,  Ohio.     Illustrated.  437 

Pan- American  Electrical  Exhibitors  Organized 437 

The    Development    of    the    Ferranti    Rectifier.     By    W.    E. 

VVarrilow.     Illustrated 438,  439 

Canadian  Electrical  Association 439,  440 

Chicago,  Kenosha  and  Milwaukee  Electric  Railway 440 

Classification  of  Chatterton's  Compound 440 

A  High-frequency  Alternator.    By  Henri  F.  Chadwick.  Illus- 
trated  - 440,  441 

Recent  Ohio  Electric-railway  Consolidation 441 

Luxurious  Trolley  Car  for  Mr.  Everett 441 

British  Telegraph  and  Telephone  Systems 441 

Three-cent  Farts  in  Lorain,  Ohio 441 

Editorial  ...  442 

Northwestern  Electrical  Association's  Convention   at  She- 
boygan, Wis  443 

Philadelphia  Streei -railway  Situation , 443 

Chicago  Traction  Franchises .543 

The  Machinists'  Strike 443 

Book  Table. — "Ceniral-station  Experiences" 443 

Development  of  the  Telephone  Field 444,  445 

Proposed  Telephone  Competition  in  Chicaeo 444 

WiscoosiD  Valley  Plan  of  Mutual  Telephone  Systems 444 

Telephone  Operator  bues  for  Damages 444 

Central  Union  Assessment  Ohjtcttd  to 4^4 

Wisconsin  Independent  Telephone  Association 444 

Full  Opinion  in  Berliner  Case 444 

Telepbone  News  from  the  Northwest 4^4 

Indiana  Telephone  Items 444,  445 

Ohio  Telephone  Notes  445 

Mississippi  Happenings 445 

Manufacturers  and  Dealers 445 

General  Telephone  News 445 

New  Companies 4^5 

Electrical    Prospects   in    the  Moros  Country  of  the  Philip- 
pines  J46 

Lightning  Strikes  the  Niagara  Falls  Transmission  Line 446 

Communications 447 

Photometric  Value  of  Arc  Lamps.     By  C.  P.  Matthews 4^7 

Electrical  Disturbances  on  Telephone  Lines.     By  Frank  D. 

Pearne 447 

Pacific  Coast  Electric  Transniission  Association 447 

Chicago  Lighting  Competition  Considered 447 

Increase  of  Chicago  Edison  Stock 447 

Miss    Bence's    Successful    Promotion    of    Electric-lightinj; 

Boards 447 

General  Electric  Company's  Foreign  Interests 447 

DEPARTMENTS. 

Correspondence 447,   448,  449 

New  York  Notes 447 

New  England  News 447,  448 

Canadian  Intelligence , 448 

Southern  Developments 448 

Notes  from  Old  Mexico 448 

From  the  Buckeye  State 44S,  449 

Information  from  Indiana 449 

Northwestern  Notations 449 

Personal 449 

Electric  Lighting 449,  450 

Electric    Railways 450,  451 

Automobiles 451 

Publications ....  45 r 

Telegraph., 451 

Space  Telegraphy „  =  i 

Miscellaneous 451 

Trade  News 451 

Business 45r,  452 

Illustrated  Electrical  Patent  Record 452 

CONVENTIONS  AND  EXPOSITIONS. 

United  Electrical  Contractors' association  of  New  York  State, 
Builders"  Exchange  building,  Buffalo,  N.  Y.,  July  I7tb. 

American  Institute  of  Electrical  Engineers  (general  meeting), 
Temt>le  of  Music,  ButTalo,  N.  Y  ,  August  20th  to  24th. 

Ohio  Electric  Light  association,  Put-in-Bay,  Ohio,  August  20lh 
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Some  time  ago,  as  mentioned  in  this  journal,  the 
Association  des  Industrielles  of  France  offered  a 
prize  for  the  best  rubber  insulating  gloves  for  elec- 
trical workers.  The  chief  objections  to  the  rubber 
gloves  used  in  France  were  that  they  were  too  diffi- 
cult to  get  on  and  off  and  inconvenient  in  wear ; 
they  were  easily  cut  in  the  handling  of  the  tools, 
and  torn  by  the  rough  surface  of  the  metallic  wires, 
and  when  a  cut  or  tear  was  made  the  gloves  were 
really  worse  than  useless,  as  they  gave  the  wearer 
an  idea  of  false  security.  The  competition  was  an 
international  one.  After  three  exaininations,  the 
committee  selected  six  gloves  for  practical  trial. 
They  were  first  of  all  submitted  to  an  electrical 
laboratory  in  Paris,  and  severe  tests  for  electrical 
resistance  were  imposed,  with  -varying  results.  The 
gloves  were  then  used  in  practical  work,  so  as  to 
find  their  resistance  to  wear  and  tear,  and  after 
many  trials  the  committee  came  to  the  conclusion 
that  of  all  the  gloves  submitted  to  the  association 
those  of  Mr.  Franz  Clouth  of  Cologne,  Germany, 
were  the  only  ones  that  fulfill  in  a  satisfactory  way 
the  object  of  the  competition;  and  it,  therefore, 
recommended  the  directors  to  award  to  Mr.  Franz 
Clouth  of  Cologne  the  prize  of  1,000  francs,  which 
was  accordingly  done.  We  are  not  informed 
whether  any  but  European  manufacturers  took  part 
in  the  competition,  but  it  is  probable  that  the  United 
States  was  not  represented.  It  is  important,  of 
course,  that  linemen  should  have  the  best  protective 
devices  it  is  possible  to  obtain,  although  it  is  only 
too  often  the  case  that  in  the  hurry  of  actual  work 
needful  precautions  are  neglected  by  workmen  hav- 
ing that  contempt  of  danger  that  familiarity  with 
high-tension  circuits   sometimes  brings. 


Probably  no  more  candid  statement  of  lack  of 
success  was  ever  made  by  the  president  of  a  Bell 
telephone  company  than  that  of  John  I.  Sabin,  as 
president  of  the  Central  Union  Telephone  company, 
in  his  recent  letter  addressed  to  the  stockholders 
of  the  company,  in  which  he  pleaded  for  five  millions 
of  additional  capital.  "You  are  not  satisfying  the 
public  because  your  system  does  not  reach  far 
enough,"  says  Mr.  Sabin ;  but  "there  is  no  use  crying 
over  spilled  milk.  *  *  *  *  What  you  want 
done  must  be  done  now.  Later  on,  and  a  little 
later  on  at  that,  it  will  be  too  late."  The  situation 
is  a  very  peculiar  one.  The  majority  stockholder 
of  the  Central  Union  is  the  parent  Bell  company, 
the  American  Telephone  and  Telegraph  company. 
Thus  Mr.  Sabin  is  in  reality  censuring  the  fountain 
head  of  Bell  telephone  operation  in  this  country. 
But  the  fact  is  that  the  parent  company,  with  its 
long-distance  service,  is  in  no  insignificant  sense 
a  competitor  of  the  Central  Union  in  the  extensive 
territory  which  the  latter  essays  to  serve.  Thus 
a  false  situation  is  created,  and  the  minority  stock- 
holders assert,  with  apparent  justice,  that,  as  the 
parent  company  is  at  once  the  majority  stockholder 
and  competitor  of  the  Central  Union,  the  outside 
stockholders  should  be  relieved  of  the  embarrass- 
ments of  their  position,  created  by  no  fault  of  their 
own,  by  being  allowed  to  exchange  their  Central 
Union  holdings,  on  some  equitable  basis,  for  stock 
in  the  American  Telephone  and  Telegraph  company. 
Then,  having  done  the  fair  thing  by  the  "outsiders," 
the  "insiders,"  with  ample  capital,  could  manage 
affairs  to  suit  themselves. 

But,  whatever  the  outcome  of  the  present  financial 
dilemma  in  which  the  Central  Union  finds  itself,  the 
situation  is  most  significant  of  the  strength  of  the 
Independent  telephone  movement  in  the  Middle 
West.  The  vast  importance  of  the  telephone  op- 
position in  the  states  of  Ohio,  Indiana  and  Illinois 
is  now  indisputable,  for  it  is  publicly  acknowl- 
edged by  the  Bell  people  themselves.  One  cannot 
fail  to  recall  a  paragraph  in  Mr.  S.  P.  Sheerin's 
interesting  paper  read  at  the  recent  Independent 
telephone  convention  in  BuiTalo.  Mr.  Sheerin  is 
a  man  of  national  reputation  and,  as  president  of  the 
New  Long-distance  Telephone  company  of  Indi- 
anapolis, he  knows  what  he  is  talking  about.  This 
is  what  he  said :  "After  a  'war  expenditure'  of 
seven  and  a  quarter  million  dollars,  begun  upon  the 
Independent  movement  when  there  were  less  than 
3,000  Independent  telephones  in  the  state  [of  Indiana] 
the    Central    Union    now    has,    for    its    expenditure, 


22,000  telephones,  and  the  Independent  movement 
has  52,469."  These  are  surely  significant  figures. 
The  whole  text  of  Mr.  Sheerin's  paper,  with  dis- 
cussion by  Mr.  J.  B.  Ware  of  Detroit,  was  given 
in  the  Western  Electrician  last  week.  It  may  be 
added  that  Ohio  is  another  state  in  which  the  actual 
number  of  Independent  telephones  exceeds  that  of 
the  Bell.  Truly,  the  Independent  telephone  "infant" 
is  advancing  toward  lusty  manhood  with  vigorous 
strides. 


It  is  evident  that  it  will  be  some  time  before 
Chicago  has  an  Independent  telephone  system  cov- 
ering the  entire  city.  The  United  Telegraph,  Tele- 
phone and  Electric  company  has  for  several  years 
operated  an  exchange  serving  the  three  wards  con- 
stituting the  old  town  of  Hyde  Park,  but  it  is 
badly  handicapped  by  the  lack  of  a  franchise  enab- 
ling it  to  give  downtown  connections.  It  is  seek- 
ing to  extend  its  service  over  the  whole  city,  and 
an  ordinance  giving  the  desired,  franchise  is  pending 
in  the  City  Council.  The  Independent  company  of- 
fers rates  much  lower  than  those  existing,  but  the 
aldermen  are  evidently  in  no  hurry  to  give  the  de- 
sired permission,  and  the  application  seems  to  have 
been  laid  over  until  fall  and  perhaps  indefinitely 
postponed.  The  Chicago  Telephone  company,  un- 
der the  new  and  active  management  of  President 
Sabin,  announces  frankly  that  it  does  not  propose 
to  reduce  rates  as  a  competitive  measure  but  rather 
to  improve  its  service.  In  the  meantime  nothing  is 
heard  from  the  Illinois  Telephone  and  Telegraph 
company,  which  has  a  franchise  for  the  construction 
of  a  telephone  system  in  the  streets  of  Chicago,  one 
condition  being  that  it  shall  have  an  exchange  of 
2.000  subscribers  in  operation  by  the  spring  of  1904, 
five  years  from  the  date  of  the  passage  of  its  ordi- 
nance. This  company  has  made  a  beginning  on  an 
elaborate  tunnel  system,  but  the  scope, of  its  present 
plans  and  operations  is  not  well  known  to  the  pub- 
lic. Last  fall  President  Wheeler  of  the  Illinois 
company  said  that  if  miles  of  the  tunnel  system 
under  the  business  district  of  Chicago  would  be 
completed  by  July  1st  of  this  year.  It  is  perhaps 
doubtful  whether  this  assertion  has  been  made  good, 
as  the  company  has  shown  few  signs  of  activity. 
Altogether,  the  prospect  of  energetic  opposition  in 
the  telephone  business  in  the  city  of  Chicago  seems 
still   to  reside   some  distance  in  the   future. 


The  electric-railway  activity  in  Great  Britain  con- 
tinues unabated.  Perhaps  the  most  interesting  proj- 
ect of  all  is  the  Behr  high-speed  "monorail"  system 
to  connect  Manchester  and  Liverpool.  The  parlia- 
mentary hearing  on  this  interesting  proposal  was 
editorially  mentioned  in  the  Western  Electrician  of 
June  1st,  at  which  time  some  of  the  engineering 
features  of  this  proposed  iio-mile-an-hour  road  were 
outlined.  Since  then  it  appears  that  the  select  com- 
mittee of  the  House  of  Lords,  which  has  been  con- 
sidering Mr.  Behr's  second  application,  has  decided 
to  allow  the  bill  to  proceed,  subject  to  the  insertion 
of  a  clause  providing  that  the  center  of  gravity  of 
the  cars  when  fully  loaded  shall  be  at  least  12  inches 
below  the  top  of  the  rail.  There  seems  to  be  a 
prospect,  therefore,  that  this  long-talked-of  experi- 
ment may  be  carried  out,  and  further  developments 
will  be  awaited  with  interest  on  both  sides  of  the 
Atlantic. 

From  London  comes  a  dispatch  dated  June  25th 
stating  that  the  County  Council  "has  decided  to 
spend  over  £2,000,000  on  new  electric-traction  routes 
in  various  parts  of  London  and  on  the  necessary 
widening  of  streets  required  by  the  new  enterprises." 
This  looks  like  the  overhead  trolley  on  an  extensive 
scale,  although,  like  many  newspaper  dispatches, 
the  statement  is  indefinite.  On  the  date  mentioned 
a  parliamentary  committee  discussed  the  bill  to  au- 
thorize the  introduction  of  electricity  as  the  motive 
power  for  the  Metropolitan  underground  road — a 
project  in  wlijich  Mr.  Yerkes  is  now  said  to  be 
interested,  in  addition  to  his  own  tunnel  road.  The 
correspondent  says  that  Mr.  Yerkes  was  examined 
before  the  committee  and  said  that  he  was  ready  to 
carry  out  his  agreements  if  he  did  not  meet  too 
much  opposition.  Mr.  Yerkes  did  not  condemn  the 
Ganz  polyphase  system  of  traction,  but,  according 
to  the  report,  .said  he  would  not  put  a  dollar  into  any 
concern    using    that    system. 

It  is  evident  that  England  has  at  last  begun  to 
realize  that  electric  railroading  means  something 
tangible  in  national  advancement. 


June  29,  igoi 


WESTERN   ELECTktClAN 


443 


Northwestern    Electrical    Association's 
Convention  at  Sheboygan,  Wis. 

Those  who  attended  the  summer  convention  of 
the  Northwestern  Electrical  association  at  Sheboy- 
gan, Wis.,  had  a  delightful  time.  At  this  writing 
it  is  impossible  to  give  a  full  list  of  the  visitors,  but 
on  the  Chicago  train  were  the  following-named : 
John  W.  Brooks,  Francis  Raymond,  G.  C.  Gunn, 
J.  V.  S.  Church.  W.  Forman  Collins.  F.  L.  Perry. 
James  Wolff,  Edward  Jenkins,  C.  K.  Thomas, 
Thomas  G.  Grier,  Walter  S.  Goll,  Thomas  R.  Mer- 
cein,  Charles  S.  ilercein,  George  J.  Cadwell,  Frank 
McMasters,  R.  H.  Watson,  C.  W.  Bacon,  Harry 
Byrne  and  J.   R.  Cravath. 

President  Debell  met  the  party  at  the  train  and 
distributed  badges.  The  convention  was  held  at 
Lake  View  Beach  Hotel,  about  a  mile  south  of 
Sheboygan,  on  the  shore  of  Lake  Michigan. 

President  Debell  called  the  convention  to  order  011 
Wednesday  morning,  June  26th,  and  gave  a  cordial 
welcome  to  all.  James  Wolff.  T.  G.  Grier  and  J.  W. 
Brooks  were  appointed  a  membership  committee. 
Through  S.  B.  Livermore,  chairman,  the  special  com- 
mittee on  gasoline  lighting  presented  the  following 
report : 

The  committee  on  gasoline  lighting  must  offer 
an  apology  to  the  convention  for  presenting  an 
incomplete  report,  but  the  delay  in  answering  our 
list  of  questions  on  the  part  of  one-half  of  the  sta- 
tions in  the  territor>'  covered  is  responsible  for  the 
greater  part  of  it.  \^'e  covered  the  states  of  Mich- 
igan, \\  isconsin,  Iowa,  Minnesota,  North  Dakota 
and  South  Dakota  by  sending  out  the  following  list 
of  questions  to  every  plant  in  these  states : 

First — How  many  customers  have  yoti  lost  by 
reason  of  gasoline  lamps? 

Second — What  kind  of  gasoline  lamp  is  most  used 
in  your  city? 
Third — How  many  street  lamps  use  gasoline? 
Fourth — Have  lamps  caused  any  accidents? 
Fifth — What  kind  of  customers  use  most  gasoline 
lamps? 

Sixth — Do  you  consider  their  competition  serious? 
Seventh — Do    your    local    insurance    people    make 
any  objection  to  them? 

Out  of  370  inquiries  sent  out,  only  160  replies  had 
been  received  in  time  to  figure  up  the  report.  The 
results  are   as  follows : 

The  number  of  plants  reporting  customers  lost  is 
/^,  running  from  two  or  three  each  up  to  50.  Coun- 
cil Bluffs,  Iowa,  reports  25  lost;  Missouri  .Valley, 
Iowa,  25;  Lead,  S.  D.,  10;  Grinnell,  Iowa,  12;  Cla- 
rinda,  Iowa,  12;  Nevada,  Iowa,  10;  Mankato,  Minn., 
20;  Marinette,  Wis.,  15;  Tipton;  Iowa,  13;  Corning, 
Iowa,  12;  Creston,  Iowa,  50.  Many  other  towns 
report  five  to  10.  Many  report  that  customers  come 
back  after  trying  gasoline,  so  the  net  loss  of  actual 
customers  in  the  district  covered  is  remarkably 
small. 

Second — As  to  kind  of  lamps.  Reports  show  all 
kinds,  some  towns  having  eight  to  10  different  kinds 
of  gasoline  lamps.  The  most  common  are  the  hang- 
ing lamps,  gravity  burning,  and  the  air-pressure 
lamps,  tanks  or  generators  in  basements. 

The  underwriters  lay  great  stress  on  the  danger 
of  all  these  lamps  and  caution  the  public  about 
the  danger  of  using  gasoline,  yet  pass  40  different 
kinds  of  lamps  as  safe.     The  moral  is  apparent. 

Third — Street  lamps.  Only  five  cities  report  use 
of  gasoline  street  lamps,  as  follows :  Minneapolis, 
Minn.,  1,500;  St.  Paul,  Minn.,  3,000;  Dubuque,  Iowa, 
100;  Des  Moines,  Iowa,  100;  Winona,  Minn.,  70. 
The  lamps  do  not  seem  to  be  used  at  all  in  the  small 
towns  and  cities  for  street  lighting,  according  to  our 
reports.  Dubuque  reports  city  just  discarding  last 
100  gasoline  street  lights. 

Fourth — Accidents.  There  is  hardly  a  report  that 
does  not  mention  one  or  more  accidents  resulting 
from  leaks  or-  explosions  of  gasoline  lamps.  A  pam- 
phlet of  the  Illuminating  Publishing  company  of 
Cincinnati,  Ohio,  entitled,  ''Is  the  Use  of  Gasoline 
and  Acet3'lene  Dangerous  to  Human  Life?"  has  just 
been  published,  and  contains  a  ghastly  record  of 
lives  lost,  terrible  injuries  and  great  loss  of  prop- 
erty. The  committee  advises  each  manager  or  su- 
perintendent to  buy-  a  few  copies  of  this  pamphlet 
and  send  one  to  each  gasoline  user  in  town.  If  he 
continues  to  use  the  dangerous  fluid  after  reading 
that  work  he  is  beyond  salvation. 

Fifth — W'hat  class  of  customers  use  most  gasoline 
lamps?  The  users  of  the  lamps  seem  to  be  mostly 
small  merchants,  barbers  and  grocers,  saloons,  res- 
taurants and  drug  stores,  and  from  the  Reports  we 
gather  that  many  of  these  people  are  rather  tmde- 
sirable  customers,  and  are  always  looking  for  some- 
thing for  nothing.  However,  there  seems  to  be  a 
class  of  long-hour  burners,  such  as  saloons,  drug 
stores  and  restaurants,  who  keep  open  late  at  night, 
and,  on  the  usual  method  of  charging,  no  doubt  feel 
that  they  must  economize.  Then,  they  listen  to  the 
gasoline  man,  and  he  has  what  they  want — cheap 
light.  It  would  seem  to  the  committee  that  a  proper 
discount  to  long-hour  users  would  retain  many  of 
these  who  look  to  gasoline  to  keep  down  expenses. 
The  larger  stores  usually  put  in  pressure-tank  plants, 
and  from  the  reports  they  are  very  short  lived, 
caused  by  poor  regulation,  heavy  cost  of  mantels  and 
glassware. 

Sixth — Do  you  consider  their  competition  se- 
rious? The  cities  of  Oelwein,  Iowa,  Lead,  S.  D., 
Marengo.   Iowa.    Corning,   Iowa,    Owatonna,    ilinn.. 


Creston,  Iowa,  What  Cheer,  Iowa,  Spencer,  Iowa, 
Tipton,  Iowa.  Tecumseh,  Mich.,  Montevideo,  Minn., 
St.  Paul,  Minn.,  Monroe,  Wis.,  all  report  that  the 
competition  is  serious.  The  balance,  or  go  per  cent., 
of  the  towns  heard  from  do  not  consider  the  com- 
petition serious.  They  think  that  the  people  that  use 
them  do  not  get  satisfaction,  and  that  they  are  not 
a  success.  A  certain  percentage  of  people  are  always 
trying  new  things,  and,  of  course,  there  will  always 
be  many  lamps  and  machines  that  will  perhaps  look 
as  though  they  would  give  the  electric  and  gas 
plants  a  run  for  their  money,  but  the  general  result 
seems  to  be  that  where  good  service,  in  gas  or  elec- 
tricity, is  to  be  had  at  reasonable  prices,  the 
gasoline  lamp  will  only  be  used  by  the  few  kickers 
and  cheap  people  that  we  all  come  into  contact  with. 
In  no  case  does  the  report  indicate  that  this  com- 
petition caused  a  lowering  of  rates.  Many  places  re- 
port that  nearly  all  their  customers  who  experi- 
mented with  gasoline  have  given  it  up,  or,  where  they 
have  made  a  large  investment  in  a  plant,  keep  it  and 
use   electricity  also. 

Seventh — Do  the  local  insurance  people  make  any 
objection?  A  very  few  places  report  that  the  in- 
suraiicc  rates  are  raised  on  people  using  gasoline 
lamps.  Most  of  the  reports  would  indicate  that  there 
is  no  objection  at  all.  The  proper  excess  charge  is 
25  per  cent,  of  usual  premiums,  but  the  compe- 
tition among  the  insurance  companies  is  so  fierce 
that  in  rare  cases  do  they  make  any  raise  in  the 
rates.  If  one  agent  does,  another  stands  ready  to 
take  his  risks  at  the  old  rate.  The  opinion  of  the 
committee  is  that  they,  being  recognized  as  very 
unsafe  and  dangerous,  should  be  rigidly  prohibited, 
not  because  of  the  competition  they  give  us  in  some 
cases,  but  because  they  are  unsafe,  dangerous  to  an 
extreme,  and  a  source  of  danger  to  people  on  each 
side  of  them,  or  above  them,  who  do  not  use  them. 
In  conclusion,  it  would  seem  from  these  reports 
that  each  town  has  lost  from  a  few  to  a  large  num- 
ber of  customers  by  reason  of  gasoline  competition, 
but  that  most  of  these  people  have  returned  to  the 
use  of  electricity,  showing  that  while  it  may  be  a 
very  cheap  light,  there  must  be  great  drawbacks  to 
its  general  use.  There  are  in  every  town  lots  of 
people  looking  for  something  for  nothing,  and  the 
gasoline  idea  is  a  smooth  one  and  catches  their  fancy. 
They  do  not  know  the  origin  of  the  fluid,^  its  quick 
evaporation  on  exposure  to  the  air  and  its  conse- 
quent danger,  and  it  is  only  by  actual  experiment 
that  they  become  convinced  that  it  is  no  good,  and 
usually  after  paying  $150  or  more  for  an  outfit  that 
cost  about  $25.  Of  course,  it  won't  do  to  lose  sight 
of  this  fact,  that  where  many  minds  and  much  money 
are  concentrated  on  one  object,  it  is  more  than 
likely  that  some  day  a  perfect  gasoline  lamp  will 
be  invented,  and  we  must  be  on  our  guard  and  hold 
our  customers  by  giving  good  service  and  good 
rates.  But  at  present  it  is  evident  that  it  does  not 
seriously  threaten  our  interests. 

At  the  Wednesday  afternoon  session  two  papers 
were  presented — one  by  Guy  V.  Williams  on  "In- 
candescent-lamp Economy"  and  the  other  by  Pro- 
fessor B.  V.  Swenson  on  "Trades  Training  for  Non- 
Technically    Educated    Men." 

In  the  afternoon  there  was  a  baseball  match  in 
which  the  "Benedicts"  beat  the  "Bachelors"  in  a 
five-inning  game  by  a  score  of  23  to  6. 

The  dance  on  Wednesday  evening  was  a  delight- 
ful social  function.  Quite  a  large  party  of  She- 
boygan ladies,  with  their  escorts,  came  out  in  car- 
riages and  by  trolley  from  the  city  to  entertain  the 
visitors.  The  reception  committee  was  composed  of 
Mr.  and  Mrs.  Gustav  Schrage,  Mr.  and  Mrs.  E.  L. 
Debell,  Misses  Arlisle,  Seaman  and  Elizabeth  Mor- 
ris, Mr.  Herman  Rbenitz  and  Lieutenant  Louis  Wolf. 
Vocal  solos  were  sung  during  the  intermission  be- 
tween dances  by  Mrs.  E.  C.  Francis,  Miss  Melaine. 
iliss  Lohmann,  and  a  whistling  solo  was  delightfully 
rendered  by  Mrs.  Carrol  Quimby.  It  was  evident 
that  the  elite  of  Sheboygan  were  vieing  with  one 
another  to  help  Mr.  and  Mrs.  Debell  impress  upon 
the  delegates  a  lasting  remembrance  of  Sheboygan's 
hospitality. 

At  the  Thursday  morning  session  an  invitation 
was  read  from  Charles  G.  Armstrong,  on  behalf  of 
the  Milwaukee  Exposition  company,  inviting  the 
Northwestern  Electrical  association  to  attend  the 
exposition  in  September.  Professor  D.  C.  Jackson 
of  Madison,  Wis.,  was  elected  an  honorary  member 
of  the  association.  Budd  Frankenfield  read  the 
only  paper  that  was  presented  at  this  session,  his 
subject  being  "Shunt  Motors."  Two  new  associate 
members  were  admitted,  and  the  session  adjourned. 
On  Thursday  afternoon  there  were  held  a  trap- 
shooting  contest  and  Olympian  games,  while  in  the 
evening  the  members  and  delegates  attended  a 
theatrical  performance  given  in  the  theater  on  the 
hotel  grounds  by  a  local  stock  company. 

A  number  of  additional  central-station  men  and 
others  arrived  on  the  second  day  of  the  convention. 


Phlladeiphia  Street-railway  Situation. 

Following  the  ignoring  of  his  offer  to  pay  the 
city  of  Philadelphia  $2,500,000  for  the  street-railway 
franchises  which  were  recently  given  to  Congress- 
man Robert  Foederer  and  his  associates,  John 
Wanamaker,  on  June  21st,  sent  letters  to  Mayor 
Ashbridge  and  Mr.  Foederer,  renewing  his  offer 
and  adding  $500,000  to  the  original  offer,  as  a  bonus 
to  the  men  holding  the  grants  and  privileges.  Mr. 
Foederer  is  alleged  to  have  said  that  Mr.  Wana- 
maker's  offer  was  not  sincere,  and  this  Mr.  Wana- 
maker denies  in  his  letter.  In  part  Mr.  Wanamaker 
says :  "I  therefore  renew  the  offer  which  I  made 
to  the  mayor,  to  pay,  as  therein  stated,  to  the  city 
of  Philadelphia  $2,500,000  and  a  bonus  to  yourself 
and  your  associates  personally  for  the  conveyance 
of  the  grants  and  corporate  privileges  you  now  pos- 
sess. When  you  and  your  associates  assign  to  me 
the  capital  stock,  ownership,  and  control  of  the 
corporations  you  now  possess,  with  the  engineers' 
plans,  I  will  pay  to  you  the  sum  of  $500,000,  and 
I  will  pay  to  the  city  of  Philadelphia  the  $2,500,000 
under  the  conditions  stated  in  my  letter  to  the 
mayor.  One  million  and  a  half  dollars  of  this 
amount,  I  should  stipulate,  should  be  used  for  the 
deepening  of  the  Delaware  River  channel,  and 
$1,000,000  be  applied  to  the  building  of  public  schools 
and  for  the  purposes  of  public  education. 

"In  addition  to  this,  I  will  agree  on  the  surface 
roads  covered  by  your  charters  and  the  ordinances 
that  three-cent  fares  only  shall  be  charged  between 
the  hours  of  5  and  8  a.  m.  and  5  and  7  p.  ra.,  and 
not  over  five  cents  for  the  other  hours ;  and  I  will 
further  agree  that  any  time  within  10  years  the  city 
of  Philadelphia  may  resume  the  franchises  upon 
the  payment  of  the  actual  money  expended  and  in- 
vested in  the  various  enterprises  covered  by  the 
charters  and  ordinances,  with  six  per  cent,  interest." 


Chicago  Traction  Franchises. 

Hostilities  over  franchise  extensions  were  begun 
between  the  Chicago  Union  Traction  company  in- 
terests and  the  city  of  Chicago  on  June  25th  by 
William  L.  Elkins  filing  bills  in  the  federal  court 
to  restrain  the  city  officials  from  interfering  with 
the  alleged  rights  of  the  traction  company  under 
the  so-called  g9-year  act  and  to  restrain  the  officers 
of  the  Union  Traction  company  from  attempting 
to  renew  franchises  on  the  city's  claim  of  expiration 
in  1903.  In  the  application  for  restraining  orders 
the  assertion  is  made  that  the  franchises  were  ex- 
tended by  the  gg-year  act  of  the  Legislature  in  1865, 
and  the  court  is  asked  to  decide  the  validity  of  that 
act. 

It  has  been  expected  that  the  Union  Traction 
company  would  stand  on  the  99-year  act  and  that 
no  renewal  of  franchises  would  be  asked  for  at 
the  expiration  two  years  hence.  The  action  begun 
on  June  25th  by  Mr.  Elkins  is  thought  to  be  of 
as  much  force  as  if  it  had  been  brought  by  the 
traction  company  itself,  as  Mr.  Elkins  represents 
the   interests   which   now    control   the   company 


The  Machinists'  Strike. 

The  employers  seem  to  be  winning  in  the 
contest  arising  from  the  strike  of  the  machinists 
that  has  been  on  for  several'  weeks.  Advices  from 
Cincinnati,  Milwaukee,  Minneapolis,  New  York 
city,  Cleveland  and  other  cities  state  that  shops  are 
being  opened  and  that  many  of  the  strikers  are 
yielding.  The  situation  in  Chicago  remains  about 
as  it  has  been  for  some  time.  In  Milwaukee  the 
strikers  have  been  held  in  check  by  injunctions  issued 
by  some  of  the  manufacturers,  restraining  them 
from  interfering  with  the  men  at  work  in  the  shops 
or  from  doing  anything  that  will  in  any  way  damage 
the  companies  issuing  the  injunctions  or  their  em- 
ployes. A  similar  action  has  been  taken  by  a  De- 
troit engine  firm.  These  measures  are  directed 
against  each  and  every  member  of  the  International 
Association  of  Machinists,  and  are  really  being 
brought  by  the  National  Metal  Trades  association. 
Labor  leaders  say  that  the  injunctions  will  be  bit- 
terly contested. 


BOOK  TABLE. 


The  Beaumont  (Texas)  Telephone  company  has 
been  incorporated,  with  a  capital  stock  of  $60,000, 
for  the  purpose  of  constructing,  operating  and  main- 
taining a  telephone  exchange.  The  incorporators 
are  W.  H.  .'\ldridge,  S.  H.  Vzn  Wormer  and  J.  K. 
Duffy. 


Central  St.-\tion  Experiences.  New  York:  Power 
Publishing  company.  1901.  Pp.,  106,  5%  by  g 
inches,  with  40  diagrams  and  illustrations.  Price, 
paper,  75  cents ;  cloth,  $1. 

This  little  volume,  comprising  a  series  of  articles 
reprinted  from  Power,  has  a  striking  colored  cover 
and,  as  its  title  partly  implies,  gives  the  experiences 
of  a  steam  engineer  while  learning  to  run  an  electric- 
light  and  power  station.  The  book  is  composed  of 
a  series  of  narratives  related  in  a  familiar,  colloquial 
style.  Simple  arithmetic  only  is  employed,  and  the 
stories  are  written  in  a  way  to  make  easy  reading 
for  one  unfamiliar  with  technical  terms.  The  dia- 
grams are  instructive  and  the  illustrations  interest- 
ing. Many  problems  which  come  up  to  perplex  the 
practical  but  inexperienced  man  who  is  put  in  charge 
of  electric  power  machinery  are  solved.  The  book 
is  neatly  printed  and  will  undoubtedly  prove  of  value 
for  those  for  whom  it  is  intended. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Proposed  Telephone  Competition  in  Chi- 
cago. 

The  question  of  granting  a  franchise  to  the 
United  Telegraph,  Telephone  and  Electric  company 
to  operate  a  telephone  system  in  Chicago  was  dis- 
cussed by  the  City  Council  committee  on  gas,  oil 
and  electric  light  on  June  21st.  The  committee  in- 
vited the  Chicago  Telephone  company  to  send  rep- 
resentatives to  hear  the  arguments  of  the  men  who 
are  petitioning  for  a  franchise,  and  President  Sabin. 
Attorney  A.  D.  Wheeler  and  General  Manager  A.  S. 
Hibbard  responded. 

It  was  expected  that  the  Chicago  Telephone  com- 
pany would  offer  a  liberal  compensation  and  a 
further  reduction  in  the  telephone  rales  to  keep 
the  other  company  out  of  the  field,  but  Mr.  Sabin 
declared  that  no  opposition,  however  formidable, 
would  cause  his  company  to  reduce  its  rates,  but 
he  laid  stress  on  the  fact  that  substantial  reductions 
were  being  made  all  the  time  without  outside  pres- 
sure. He  said  that  the  company  will  continue  to 
make  reductions  as  speedily  as  the  business  war- 
rants it  and  it  can  do  so  without  injury  to  itself 
and  its  customers. 

President  Block,  of  the  petitioning  company,  said 
that  the  double  system  in  a  city  greatly  benefited 
the  community,  and  that  where  Independent  com- 
panies had  secured  franchises  in  cities  the  rates 
have  been  invariably  lowered  and  better  service 
provided.  Mr.  Block  olifered  to  supply  telephones 
at  about  50  per  cent,  of  the  rate  now  charged,  and 
promised  the  city  50  trunk  lines  free  for  its  own 
use,  and  telephones  in  all  the  engine  houses  at  a 
nominal  cost.  The  company  would  agree  to  pay 
the  city  three,  five  and  seven  per  cent,  of  its  gross 
receipts  during  the  life  of  the  20-year  franchise. 
Mr.  Block  asked  the  committee  to  remember  that 
there  were  manufacturing  concerns  in  Chicago  with 
$25,000,000  in  capital,  employing  thousands  of  men, 
that  made  telephones  and  apparatus  for  the  Inde- 
pendent companies,  and  were  unable  to  sell  a  dol- 
lar's worth  of  it  to  the  Chicago  Telephone  company, 
which  was  supplied  throughout  with  Bell  instru- 
ments and  apparatus. 

President  S.  P.  Sheerin  of  the  New  Long  Dis- 
tance Telephone  company  of  Indianapolis  spoke  in 
favor  of  the  proposed  ordinance.  He  said  that  if 
the  council  passed  the  ordinance  it  would  allow  his 
company  to  obtain  an  entrance  to  Chicago.  Being  ^ 
an  opposition  concern,  his  company  could  not  make 
any  arrangement  with  the  Chicago  Telephone  com- 
pany, and  was  unable  to  get  any  nearer  Chicago 
than   Lafayette,   Ind. 

Further  consideration  of  the  subject  was  post- 
poned, and  it  is  generally  believed  that  the  com- 
mittee will  not  take  it  up  again  until  ne.xt   fall. 


Central  Union  Assessment  Objected  To. 

President  Sabin's  assessment  scheme  to  finance 
the  Central  Union  Telephone  company  is  being  re- 
sisted by  a  number  of  the  minority  stockholders  of 
the  company.  These  stockholders  allege  that  a  con- 
-•^iderable  part  of  money  which  the  company  has 
spent  in  the  last  few  years  was  expended  more  for 
the  furtherance  of  the  interests  of  the  Bell  Tele- 
phone company  than  for  those  of  the  Central  Union 
company. 

The  assessment  scheme  planned  by  President 
Sabin,  and  which  was  e-xplained  in  his  circular  let- 
ter to  the  stockholders  of  the  company,  called  for 
an  immediate  assessment  of  $20  a  share  and  also 
for  two  other  assessments,  one  of  $20  a  share  before 
December  31,  1901,  and  another  of  $20  a  share 
during  1902.  This  plan  the  minority  stockholders 
are   said   to   oppose   strongly. 

One  of  the  leading  minority  stockholders — a  gen- 
tleman who  opposes  the  assessment  plan — suggests 
that  a  compromise  by  which  the  stockholders  wouhl 
be  able  to  exchange  their  stock  on  a  reasonable  basis, 
say,  two  shares  of  Central  Union  stock  for  one 
share  of  American  Telephone  and  Telegraph  stock, 
would  be  acceptable.  The  American  Telephone  and 
Telegraph  company  now  controls  the  majority  of  the 
stock  of  tite  Central  Union  Telephone  company,  and 
as  the  two  companies  are  operating  practically  in 
the  same  field,  they  have,  to  a  certain  extent,  ad^ 
verse  interests,  and  as  long  as  that  remains  the 
case  it  will  be  impossible  for  the  Central  Union  to 
prove    successful. 

The  stock  of  the  Central  Union  company,  imme- 
diately after  the  issuance  of  President  Sabin's  letter, 
dropped  from  about  50  to  34,  but  it  has  recovered 
somewhat,  and  is  now  quoted  around  40. 

The  stockholders  say  that  they  have  received  no 
dividends  for  the  last  five  or  six  years  and  that  the 
surplus  each  3'ear  has  been  used  in  developing  the 
company,  constructing  new  lines,  etc.,  without  any 
appreciable  results. 

It  is  expected  that  a  meeting  by  the  minority 
stockholders  will  be  held  soon  to  decide  upon  a 
course  of  action.  It  has  been  reported  that  the 
"insiders"  will  offer  to  take  the  stock  of  the  ob- 
jectors. It  is  asserted  that  all  the  stock  put  on 
the  exchange  for  sale  has  been  taken  by  the  "in- 
siders." 


Wisconsin  Valley  Plan  of    Mutual  Tele- 
phone  Systems. 

What  is  known  as  the  "Wisconsin  Valley  Plan"  of 
mutual  telephone  companies  organizing  and  doing 
business  is  spreading  to  other  states.  This  plan  is 
strictly  co-operative.  Stock  can  be  bought  only  by 
persons  that  rent  telephones,  and  such  persons  can 
buy  as  many  shares  of  stock  as  they  rent  instru- 
ments, and  no  more.  Whenever  the  stockholder 
ceases  to  rent  as  many  telephones  as  he  has  shares, 
the  company  has  the  right  to  cancel  his  excess  stock 
and  refund  to  him  its  par  value.  The  company  binds 
itself  to  furnish  stock  to  every  renter  of  its  service. 
It  must  also  regulate  its  monthly  charges  so  as  to 
be  able  to  pay  a  dividend  of  one  per  cent,  a  month 
on  $50  shares,  to  be  credited  to  the  monthly  rental. 
As  an  example,  where  a  rental  of  $2.25  a  month  for 
business  houses  and  $1  for  residences  is  charged, 
and  a  monthly  dividend  of  lVt>  per  cent.  (75  cents) 
is  credited  on  the  rental  account  of  each  stockholder, 
the  stockholder  actually  gets  his  business  telephone 
for  $1.50  and  his  dwelling-house  service  for  25  cents 
a  month. 


Telephone  Operator  Sues  for  Damages. 

.'\ccording  to  the  Chicago  Record-Herald,  Miss 
Mary  Schultz,  a  former  operator  for  the  Chicago 
Telephone  company  at  the  South  exchange, 
has  brought  suit  against  the  company  for  $30,000 
as  compensation  for  injuries  received  while  per- 
forming her  duties  as  operator  for  the  company. 
Miss  Schultz  alleges  that  she  had  a  receiver  ad- 
justed to  her  ear  and  was  busy  answering  calls, 
when  she  received  a  shock  that  injured  some  of  the 
bones  on  the  left  side  of  her  head,  and  which  will 
permanently  disable  her.  Mr.  A.  S.  Hibbard,  gen- 
eral manager  of  the  Chicago  Telephone  company, 
says  that  he  has  no  knowledge  of  any  suit 
being  brought  against  the  company  for  damages. 
He  describes  Miss  Schultz's  injury  as  being  of  the 
same  nature  as  the  cramp  a  telegrapher  experiences 
in  his  hand  after  long  service. 


Wisconsin  Independent  Telephone  As- 
sociation. 

[Special  dispa'ch  to  the  Western  Electrician.] 
La  Crosse,  Wis.,  June  25. — The  summer  meeting 
of  the  Independent  Telephone  Association  of  Wis- 
consin was  begun  here  to-day.  The  convention  was 
called  to  order  in  the  city  hall  this  morning  by  Pres- 
ident Hutchinson.  Mayor  Boschert  of  La  Crosse 
gave  the  delegates  a  hearty  welcome  and  President 
Hutchinson  responded.  Captain  Moulton  of  La 
Crosse  spoke  of  the  national  convention,  -which  he 
had  attended,  and  pointed  out  the  important  work 
that  that  association  was  doing.  A  general  discus- 
sion on  toll   lines   followed. 

After  the  morning  session  the  delegates  visited  the 
local  exchange  of  the  La  Crosse  company  and  re- 
convened at  2  p.  m.  The  president  spoke  of  the 
importance  of  the  co-operation  of  Independent  com- 
panies and  the  necessity  of  putting  in  the  best  con- 
struction and  adopting  uniform  standard  of  toll-line 
construction.  Mr.  Abbott  of  Roebling's  Sons  com- 
pany gave  a  paper  treating  on  tolls  and  toll  lines, 
comparing  the  lines  and  systems  of  Michigan  with 
those  of  Wisconsin.  This  was  a  good  paper,  and 
was  ordered  placed  on  file.  There  was  a  general 
discussion  of  the  paper.  The  delegates  then  took  a 
trolley-car  ride  around  the  city.  At  7  p.  m.  they 
took  a  steamboat  excursion  on  the  Mississippi  River 
and  at  nine  had  a  banquet  at  Hotel  La  Crosse.  Forty 
companies  were  represented.  W. 


Full  Opinion  in  Berliner  Case. 

[Special  dispatch  to  the  Western  Electrician  ] 

Boston,  June  24. — Judge  Brown,  in  the  United 
States  Circuit  Court,  to-day,  sent  down  his  opinion 
in  the  case  of  the  American  Bell  Telephone  com- 
pany against  the  National  Telephone  Manufacturing 
company  and  the  Century  Telephone  company — the 
well-known  proceeding  involving  the  validity  of  the 
Berliner  patent.  When  Judge  Brown  decided 
against  the  Bell  company  in  February  last  he  sent 
down  a  brief  statement  of  the  reasons  for  his  de- 
cision. The  decision  to-day  is  more  elaborate,  con- 
sisting of  113  printed  pages,  but  there  are  no  new 
points.  Appeal  will  be  taken  by  the  Bell  company 
to    the    Circuit    Court    of    Appeals. 


Telephone  News  from  the  Northwest. 

The  Momuain  Lake  (Minn.)  Telephone  company 
will  build  a  line  to  Comfrey,   Minn. 

Baldwin  8:  Meredith  contemplate  building  a  line 
between    Casselton   and  Litchville,    N.    D. 

The  Cannon  Valley  Telephone  company  has  been 
granted  a  franchise  at  Le  Sueur  Center,  JNlinn.,  for 
a   local   exchange. 

Recent  wind  and  electrical  storms  in  the  Twin 
Cities  have  played  havoc  with  the  telephone  system. 
The  Northwestern  Telephone  Exchange  company 
figures  that  500  instruments  were  burned  out  in 
houses  during  a  week. 

Linemen  of  the  Zenith  Telephone  company  and  the 
Duluth  Telephone  company  of  Duluth  recently  went 
on  a  strike  for  an  eight-hour  day  with  wages  the 
same  as  they  now   are   getting  for   10  hours. 

Martin  Olson  has  been  granted  a  franchise  for  a 
local  e-xchange  at  Atwater,  Minn. 

J.  C.  Kelsey  has  been  transferred  from  Minneap- 
olis to  the  management  of  the  Douglass  County  Tele- 
phone company,   Superior,  Wis. 

I'he  United  Telephone  and  Telegraph  company  has 
filed  articles  of  incorporation  in  Minneapolis,  and 
proposes  to  build  to  Duluth.  The  incorporators  are 
A.  T.  Averill,  W.  H.  Durin,  Glen  W.  Averill  of  Ce- 
dar Rapids,  Iowa,  Charles  Webster  and  G.  W.  Potter 
of  Waucoma,  Iowa.  _The  company  has  considerable 
property  in  Southern  Minnesota  and  Northern  Iowa 
and  proposes  to  extend  northward. 

A  telephone  line  is  projected  between  Easton  and 
Barber,  Minn. 

The  council  of  Barnesville,  Minn.,  has  concluded 
to  grant  no  franchises  for  telephones,  but  will  install 
a  municipal  system. 

The  Iron  Range  Telephone  company  has  recently 
absorbed  the  toll  line  between  Crookston  and  Foss- 
ton,  Minn.  It  is  understood  the  line  will  be  extended 
east  from  Fosston,  as  far  as  Bemidji,  this  season. 

A  local  exchange  is  being  installed  for  Dawson, 
Minn. 

H.  H.  Strunk  &  Son  have  been  granted  a  franchise 
by  the  council  of  Shakopee,  Minn. 

The  Plattsmouth  Long-distance  Telephone  com- 
pany will  extend  its  lines  from  Plattsmouth,  Neb., 
to  Havelock. 

A  farmers'  telephone  line  is  projected  from  Clar- 
ence  to   Olin,   Iowa. 

Bayard,  Iowa,  will  vote  on  July.ist  on  granting  a 
franchise  to  the  Guthrie  Center  and  Northwestern 
Telephone  company. 

The  Rocky  Mountain  Bell  Telephone  company  is 
said  to  be  after  the  line  of  the  Red  Lodge  and  Wy- 
oming Telephone  company.  The  Bell  was  refused 
a  franchise  at  Billings,  and  if  it  can  secure  the  Red 
Lodge  and  Wyoming  line  it  will  fall  heir  to  that 
company's   Billings    franchise. 

A  stock  company  has  been  formed  by  citizens  of 
Stanhope,  Jewell  and  that  vicinity  and  proposes  to 
build  a  line  between   Stanhope  and  Jewell,  Iowa. 

The  Marengo  Telephoiie  company  has  been  formed 
at  Marengo,  Iowa,  with  a  capital  stock  of  $7,500. 
There  are  over  100  subscribers  secured,  and  work 
will  be  pushed  on  the  exchange. 

A  telephone  line  is  projected  between  Ralston  and 
Scranton,  Iowa. 

The  Iowa  Telephone  company,  at  Burlington,  has 
arranged  to  connect  with  the  Oakville  private  line, 
which  will  give  considerable  rural  connections. 

The  Mississippi  Valley  Telephone  company  of 
Keokuk,  Iowa,  has  increased  its  capital  stock  from 
$10,000  to  $20,000. 

The  Nebraska  Telephone  company  is  about  to  in- 
troduce the  nickel-in-the-slot  service  for  Lincoln. 

The  Iowa  Telephone  company  is  building  a  new 
switchboard  for  its  exchange  at  Clinton,  Iowa.  It 
will  have  a  capacity  for  2,400  connections. 

The  Fort  Dodge  Telephone  company  of  Fort 
Dodge,  Iowa,  has  increased  its  capital  stock  from 
$25,000  to  $50,000,  and  will  proceed  to  extend  its 
system.  There  will  be  700  feet  of  new  cable  strung 
at  once. 

The  Creston  Mutual  Telephone  company  of  Cres- 
ton,  Iowa,  is  extending  its  lines  to  connect  with  the 
Hawkeye  system  at  Greenfield,  which  will  give  addi- 
tional connection  with  350  towns  in  Northern  and 
Central  Iowa. 

The  Iowa  Telephone  company  offers  to  expend 
$100,000  in  improvements  and  an  underground  sys- 
tem at  Cedar  Rapids  if  the  city  will  grant  a  new 
franchise. 

A  telephone  line  is  projected  from  Hartwick  to 
Belle  Plaine,  Iowa. 

The  Iowa  Telephone  company  has  about  com- 
pleted a  copper  line  between  Des  Moines  and  Fort 
Dodge.  From  the  latter  place  it  will  be  continued 
on  to  Sioux  City.  A  line  will  be  built  from  Fort 
Dodge  to  Livermore  also.  At  Livermore  connec-  • 
tion  with  the  Western  Electric  Telephone  company 
will  cover   Northern   Iowa  and   South  Dakota. 

The  twin  City  Telephone  company  will  expend 
about  $500,000  in  improvements  and  extensions  to 
its  system  in  Minneapolis  and  about  $400,000  in  St. 
Paul.  R. 


Indiana  Telephone  Items. 

The  Fanners'  Mutual  Telephone  company  of  Shir- 
ley, Ind.,  has  been  incorporated,  with  a  capital  of 
$2,000,  and  will  operate  exchanges  in  Hancock, 
Henry  and  Madison  counties,  maintaining  headquar- 
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ters  at  Shirley,  in  Hancock  County.  The  Millville 
Telephone  company,  capital  stock,  $3,000;  the  Wave- 
land  Telephone  company,  capital  stock,  $1,000,  and 
the  Shannondale  Co-operative  Telephone  company, 
capital  stock,  $1,600,  were  also  incorporated,  with  a 
view  of  constructing  lines  and  operating  exchanges 
in  their  respective  communities. 

A  local  telephone  company  is  now  constructing  ;he 
iirst  telephone  exchange  the  town  of  Nashville  has 
ever  had.  Until  a  few  days  ago  Nashville  was  en- 
tirely shut  off  from  communication  with  the  outside 
world,  but  the  new  telephone  line  has  placed  the 
people  in  connection  with  several  points  in  the  state. 

The  farmers  in  the  neighborhood  of  West  Newton 
and  Valley  Mills,  ilarion  Count}',  have  constructed 
private  telephone  lines  to  their  homes,  and  are  now 
preparing  to  connect  them  with  an  exchange  that  is 
almost  completed,  at  West  Newton,  by  the  New 
Telephone  company  of  Indianapolis.  The  subscribers 
own  their  wires  and  poles  and  pay  the  company  50 
cents  a  month  each  for  the  connection.  The  plan 
is  to  establish  the  service  on  farms  all  over  the 
country. 

The  Peru  Home  Telephone  company  has  filed  arti- 
cles of  incorporation  with  the  secretary  of  state.  The 
company  has  a  capital  of  $30,000,  and  will  install 
a  substantial  home  plant.  The  directors  are  C.  J.  S. 
Kumler,  Joseph  M.  Bergeman,  Jerome  Herff,  E.  H. 
Griswold.  John  E.  Yorling.  Joseph  Andres  and  L.  B. 
Ful  wider. 

There  is  a  movement  on  foot  to  organize  a  home 
telephone  company  at  Logansport  to  compete  with 
the  Central  Union  Telephone  company,  which  has 
iust  announced  a  graded  schedule  of  rales  to  be- 
come effective  July  ist.  The  schedule  is  a  sub- 
stantial increase,  and,  therefore,  unsatisfactory.  The 
Central  Union  has  solicitors  at  work  seeking  sub- 
scribers to  the  part3'-line  and  "kitchen"  service. 
Patrons  say  they  w-ill  not  pay  the  increased  prices, 
but  will  order  their  telephones  taken  out.  It  is 
understood  that  the  New  Telephone  company  of  In- 
dianapolis was  asked  to  go  to  the  relief  of  Logans- 
port,  but  it  regarded  the  prevailing  rates  as  too  low. 

A  co-operative  telephone  system  will  be  inaugu- 
rated at  Rossville.  It  is  proposed  to  have  a  local 
exchange,  with  lines  reaching  out  into  the  country, 
to  be  operated  on  the  co-operative  plan.  It  is  aimed 
to  cover  a  radius  of  10  miles  and  connect  with  long- 
distance telephones. 

Severe  wind  and  electric  storms  have  seriously 
impaired  the  telephone  service  throughout  many  por- 
tions of  the  state.  Newspapers  and  other  news 
gatherers,  more  than  ever,  realize  the  convenience 
and  value  of  the  telephone — now  that  they  have  been 
forced  to  do  without  it  for  a  few  hours.  During 
a  severe  electrical  storm  at  Indianapolis  the  manager 
of  the  New  telephone  exchange  ordered  all  the  at- 
tendants down  and  away  from  the  board.  At  Shel- 
byA-^ille  and  other  towns  the  exchange  connections 
were  burned  out,  compelling  the  attendants  to  aban- 
don their  posts. 

The  New  Telephone  company  of  Indianapolis  will 
be  compelled  to  take  up  its  conduit  system  and 
change  it  to  other  streets  because  of  the  building  of 
a  new  federal  building. 

The  Indiana  state  tax  commissioners  will  meet  in 
annual  session  next  week.  Among  other  corporate 
industries,  the  sessions  will  be  devoted  to  the  hear- 
ing of  statements  regarding  the  property  of  telegraph 
and  telephone  companies. 

The  Indiana  Supreme  Court  has  refused  Lo  order 
the  transfer  of  the  case  of  the  Ru^ville  Co-operative 
Telephone  company  against  Arthur  B.  Irwin,  decided 
recently  by  the  Appellate  Court.  This  is  the  case 
in,  which  Irwin  refused  to  pay  a  bill  for  telephone 
service  on  the  ground  that  the  company  was  in- 
debted to  him  for  a  similar  amount.  The  company 
shut  off  the  telephone  service  from  him  and  he 
brought  suit  to  compel  it  to  reconnect  his  telephone. 
The  Appellate  Court  decided  against  him  and  he 
sought  to  have  it  transferred  and  passed  on  by  the 
Supreme  Court  on  the  ground  that  the  appeal  pre- 
sented a  new  question  of  law,  as  follows :  Can  a 
telephone  company  arbitrarilj-  discontinue  the  tele- 
phone ser\'ice  of  one  of  its  patrons,  or  refuse  to 
grant  him  service  after  said  discontinuance,  on  the 
ground  that  he  is  indebted  to  it  for  a  preceding 
month's  telephone  service,  and  can  it  require  him 
first  to  pay  its  bill  for  service  and  then  resort  to  an 
action  at  law  to  recover  \whzt  the  company  owes  him? 
The  Supreme  Court  decided  that  the  new  law  is  not 
retroactive,  and  refused  to  order  the  case  transferred. 

F. 


Ohio  Telephone  Notes. 

It  is  reported  that  the  Bell  interests  in  Toledo 
have  taken  up  the  old  tactics  of  cutting  rates  as 
soon  as  there  are  prospects  for  an  Independent  plant. 
The  fact  that  the  Home  Telephone  company  has 
made  application  to  the  Probate  Court  for  a  fran- 
chise and  that  it  is  very  likely  to  get  it  has  caused 
the  Bell  people  to  wake  up  a  little.  The  new  com- 
pany is  making  contracts  rapidly  at  about  half  of 
the  old  Bell  rates.  The  officers  of  the  new  company 
say  they  will  meet  no  rates,  and  that  they  have  fixed 
their  figures  so  that  telephone  users  will  save  about 
$7)500  per  year  by  using  their  system,  and  they  feel 
that  that  is  enough. 

There  are  rumors  in  this  state  that  the  Independ- 
ent interests  will  soon  be  combined,  but  they  have 
as -yet  had  no  confirmation.  It  is  said  that  the  fact 
that  Judge  J.  M.  Thomas  has  been  offered  the  pres- 
idency' of  the  Telephone,  Telegraph  and  Cable  com- 
pany is  significant,  but  whether  it  is  or  not,  nothing 
has  been  done  as  yet  to  indicate  as  much.     Up  to 


I  he  end  of  last  week  Judge  Thomas  had  not  ac- 
cepted the  position,  and  telephone  men  in  position 
to  know  say  they  cannot  tell  what  course  he  is 
considering. 

The  striking  linemen  on  the  Central  Union  com- 
pany's work  at  JNlansfield  will  likely  lose  their  posi- 
tions, as  their  places  are  being  filled  by  other  men 
as  rapidly  as  possible.  The  company  acceded  to 
their  demand  for  increased  salary,  but  they  refuse 
lo  work  with  one  or  two  non-union  men,  and  this 
is   prolonging  the   trouble. 

General  J.  Warren  Keifer,  D.  0.  Fox,  D.  G.  Jef- 
fries, W.  S.  Meredith  and  J.  Ward  Frey  of  Spring- 
field have  incorporated  the  Springfield  Independent 
Telephone  company,  with  a  capital  stock  of  $25,000. 
This  company  desires  a  franchise  and  proposes  to 
furnish  business  telephones  at  $30  a  year  and  resi- 
dence service  at  $18  a  year.  It  also  agrees  to  sell 
its  plant  to  the  city  any  time  it  may  wish  to  pur- 
chase. At  the  present  time  the  Home  Telephone 
company  and  the  Citizens'  Telephone  company,  both 
recently  incorporated,  have  applications  before  the 
council,  and  are  urging  immediate  action. 

For  some  time  the  Home  Telephone  company  of 
Findlay  has  been  annoyed  by  someone  taking  wire 
from  its  poles  and  wareroom.  A  few  days  ago  a 
boy,  II  years  of  age,  was  apprehended.  He  would 
climb  the  poles,  twist  the  wire  off,  and  then  go 
to  another  pole  and  do  the  same  thing,  pulling  the 
wire  down  after  him. 

It  is  reported  from  Fairmont,  W.  Va.,  that  there 
is  being  formed  in  that  state  a  telephone  company 
with  a  capital  of  $7,000,000,  to  acquire  the  plants 
at  Fairmont,  Mannington  and  other  places  in  that 
part  of  the  state. 

The  Citizens'  Telephone  company  of  Washington 
Court  House  has  increased  its  capital  stock  from 
$50,000  to  $100,000. 

The  Martel  Telephone  company,  Martel,  Marion 
County,  with  a  capital  stock  of  $10,000,  has  been 
incorporated,  to  operate  lines  in  Marion.  Crawford, 
Morrow,  Richland  and  Knox  counties.  John  Jones, 
Thadd  Cressinger,  J.  E.  Cyphers.  M.  J.  McCabes, 
E.  C.  Gallagher  and  E.  C.  Moody  are  the  incor- 
porators.   ^_  O.  M.  C. 

Mississippi  Happenings. 

The  Alabama,  Mississippi  and  Tennessee  Tele- 
phone company  has  completed  a  line  from  Tocca- 
pola  to  Lafayette,  Miss.  This  company  will  build 
a  line  from  Pontotoc,  Miss.,  to  Oxford,  Miss.,  a 
distance  of  17  miles,  where  it  will  make  connection 
with  the  Oxford  exchange ;  from  there  it  will  be 
extended  to  Memphis,  Tenn.,  by  way  of  Holly 
Springs. 

The  city  of  Oxford,  Miss.,  has  recently  refused 
to  grant  a  franchise  to  the  Cumberland  Telephone 
company. 

A.  W.'  Kearley,  owner  of  the  Boonville  (Miss.) 
telephone  exchange,  says  he  has  200  subscribers  and 
has  about  100  applications  for  telephones.  The 
Cumberland  Telephone  company  put  in  an  exchange 
at  Boonville  and  has  only  20  subscribers,  and  13  of 
these  have  connection  with  Mr.  Kearley's  exchange. 

The  Cumberland  Telephone  company  has  again 
been  summoned  to  appear  before  the  Railroad  Com- 
mission at  Jackson,  Miss.,  to  answer  charges  of 
discriminations  in  rates  and  for  alleged  violations 
of  the  commission's  order  defining  what  these  rates 
shall  be.  The  general  superintendent  of  the  Cum- 
berland Telephone  company  was  notified  to  be  pres- 
ent at  the  commission  meeting.  A  complaint  has 
been  filed  by  citizens  of  Kosciusko,  where  th^e  is 
a  rival  company,  to  the  effect  that  the  Cumberland 
is  putting  in  telephones  there  free  of  charge  in  order 
to  run  out  its  competitor.  It  seems  that  the  sched- 
ule of  rates  of  the  two  concerns  is  about  the  same, 
and  the  trouble  arises  over  the  free  installation  of 
the  telephones.  Some  friction  between  the  Cum- 
berland and  another  company  is  also  reported  from 
Yazoo  City,  which  th  commission  will  very  probably 
inquire  into.       

MANUFACTURERS    AND    DEALERS, 

The  Electric  Appliance  company,  Chicago,  is  man- 
ufacturer of  the  Eaco  visual-signal  switchboard, 
w^hich,  it  claims,  has  all  of  the  advantages  of  the 
flashlight  board  without  the  aggravations  caused 
by  the  burning  out  of  the  signal  lamps. 

The  Eureka  Electric  company  of  Chicago  is  now 
distributing  what  is  known  as  its  special  Telephone 
Supply  Construction  Material  Catalogue.  This  cat- 
alogue is  one  of  the  most  complete  ever  put  out  by 
any  concern  in  the  Independent  field.  The  com- 
pany has  also  a  regular  telephone  catalogue,  which 
is  one  of  the  largest  issued,  embracing  a  large  line 
of  guaranteed  apparatus.  The  Eureka  company 
says  that  it  will  be  pleased  to  send  to  any  person 
or  company  interested  in  the  Independent  field,  with 
its  compliments,  one  of  its  special  transmitters  made 
up  as  a  neat  little  watch-charm. 

Among  the  many  contracts  for  telephone  plants 
recently  closed  by  the  American  Electric  Telephone 
company  of  Chicago  may  be  mentioned  the  follow- 
ing: Mansfield,  Ohio,  common-battery,  1,200  capac- 
ity, installed  with  provision  for  3,000;  Reading,  Pa., 
common-battery,  1,500  lines,  with  5,000  ultimate  ca- 
pacity; Zanesville.  Ohio,  common-battery,  1.200  con- 
nected with  3.000  ultimately;  Huntington,  Ind.,  800 
at  present,  to  increase  to  1,500:  Austin,  Texas,  with 
1,200  for  immediate  connection,  3.000  ultimately; 
Temple.  Texas,  and  Tyler,  Texa.s,  600  ready  to  con- 
nect, will  provide  for  increase  to  1,500;  Xenia.  Ohio, 
foo  in  operation,  provision  for  2.000.  and  Oklahoma 
City,  O.  T.,  750  subscribers  on  1,200-line  .switchboard. 


GENERAL  TELEPHONE  NEWS. 

The  Monmouth  (111.)  Telephone  company  has  in- 
creased its  capital  stock  from  $35,000  to  $50,000. 

New  York  city  is  said  to  have  the  largest  of  the 
world's  city  telephone  systems,  having  at  present 
co.ooo  telephone  stations. 

Amended  articles  of  incorporation  have  been  filed 
with  the  secretary  of  state  by  the  Northern  Iowa 
Telephone  company,  increasing  its  capital  stock  from 
$20,000  to  $40,000.   • 

The  Bell  Telephone  company  was  a  heavy  loser 
during  a  disastrous  storm  that  swept  over  Boone- 
ville.  Mo.,  recently.  The  whole  exchange  was  al- 
most   entirely    destroyed. 

The  Wharton  Valley  Telephone  company  has  been 
incorporated  at  South  Edmeston,  N.  Y.,  with  $3,000 
capital  stock,  by  B.  F.  Bishop,  Van  Ness  D.  Robin- 
son and  Frank  Harrington. 

Dispatches  from  New  York  state  that  Samuel  P. 
Levenberg,  an  iS-year-old  boy  in  the  employment  of 
I  lie  New  York  Telephone  company,  claims  to  have 
discovered  a  practical  method  of  wireless  telephony. 
It  is  stated  that  his  experiments  have  been  very 
successful  to  a  distance  of  five  blocks. 

The  Marengo  (Iowa)  Telephone  company  has  been 
incorporated,  with  an  authorized  capital  stock  of 
$7,500.  The  officers  of  the  company  are :  President. 
J.  H.  Branch;  vice-president,  Henry  Gode;  secre- 
tary, H.  N.  Havner;  treasurer,  John  Keil,  Jr. 

The  Rollin  (Mich.)  Telephone  company,  composed 
of  farmers  of  that  township,  has  completed  arrange- 
ments to  extend  its  line  to  Hudson,  Mich.  The  line 
will  then  connect  with  Geneva,  Manitou  Beach  and 
Addison.  There  are  70  men  in  the  company,  and 
an  effort  is  being  made  to  extend  the  system  all  over 
Southern   Michigan. 

The  Spencer,  Millbury  and  Fitchburg  (Mass.) 
lines  of  the  Consolidated  Street  Railway  company 
are  to  be  equipped  with  telephones,  for  which  the 
New  England  Telephone  company  is  stringing  the 
wires.  After  waiting  a  certain  time  on  a  turnout, 
conductors  can  telephone  for  instructions,  and  cars 
can  be  saved   many  annoying  delays. 

A  dispatch  from  St.  Petersburg,  Russia,  states 
that  the  authorities  of  that  city  have  decided  to  send 
an  engineer  to  the  United  States  to  make  a  com- 
prehensive study  of  American  telephone  systems. 
He  has  been  instructed  to  familiarize  himself  with 
the  manufacture  of  telephonic  apparatus  and  the 
operation  of  the  large  city  exchanges  in  the  United 
States. 

At  their  meeting  on  June  20th  the  directors  of  the 
New  England  Telephone  and  Telegraph  company 
voted  to  issue  new  stock  amounting  to  $2,577,000. 
Stockholders  will  have  the  right  to  take  one  share  of 
the  new  stock  for  every  six  shares  now  held,  pay- 
ments to  be  made  August  i6th  and  November  i6t'h. 
Part  of  the  proceeds  will  be  used  for  the  construction 
already  done  this  year  and  will  provide  for  the  needs 
of  the  company  for  the  remainder  of  this  year  and 
part  of  next  year.  The  company  has  about  80,000  sub- 
scribers and  is  obtaining  about  1,000  new  ones  every 
month. 


NEW  COMPANIES. 

A  company'  has  been  organized  at  Strawberry 
Plains,    Tenn.,    to    cstabHsh    a    telephone    system. 

A  charter  has  been  granted  to  the  Gait  Telephone 
company  at  Gait,  Mo.  The  company  has  a  capital 
of  $2,400. 

The  Gourdin  Telephone  company  has  been  char- 
tered at  Gourdin,  S.  C,  for  the  construction  of  a 
telephone  system. 

S.  S.  Royster,  D.  B.  McBrayer  and  J.  H.  Johnson 
have  incorporated  the  Lattimore  Telephone  com- 
pany at  Lattimore,  N.   C. 

The  Sharpsburg  (Ky. )  Telephone  company  has 
been  incorporated,  with  a  capital  stock  of  $3,500,  by 
B.  T.  Wright  and  R.  A.  Atkinson. 

The  Tyler  Telephone  company,  Tyler,  Texas,  has 
been  incorporated,  with  a  capital  stock  of  $4,000. 
M,    D.    Shaw    is   president   of   the   company. 

The  Crab  Orchard  Telephone  company  has  been 
incorporated  at  Corinth,  III.,  with  a  capital  stock  of 
$2,000,  by  George  0.  Mitchell,  J.  L.  Dorris  and  J.  L. 
Roberts. 

John  W.  Ferrell,  R.  H.  Fitzhugh.  G.  D.  Clement 
and  others  have  incorporated  the  Jackson  County 
Telephone  company  at  Newport,  Ark.,  with  a  cap- 
ital stock  of  $2,000. 

The  Texas  Telegraph  and  Telephone  company, 
Kemp,  Texas,  has  been  incorporated,  with  $20,000 
capital  stock,  by  George  Mason,  A.  J.  Still,  Jr.. 
j.  W.  Young  and  others. 

The  Stel-Rockingham  and  Norborne  Telephone 
company  has  been  incorporated  at  Jefferson  City. 
Mo.,  with  a  capital  stock  of  $50,000.  B.  F.  Clemens. 
John  B.  Early,  J.  H.  Bryan  and  others  are  the 
incorporators. 

The  Hudson  and  Middlesex  Telephone  and  Tele- 
graph company  has  been  incorporated  in  New  Jer- 
sey, with  a  capital  stock  of  $15,000.  The  incorpo- 
rators are  Bryan  S.  Klotz.  Sylvester  j\I.  Cooley  and 
Walter  P.   Lindstey. 
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Electrical    Prospects    in     the    Moros 
Country  of  tne  Philippines. 

During  tlie  last  year  and  a  half  llicre  has  been 
good  progress  made  in  the  so-called  Moros  section 
of  the  Philippine  Islands,  and  to-day  there  are  sev- 
eral electrical  power  plants  in  operation,  with  the 
prospects  of  others  getting  under  way  before  long. 
The  Moros  section  is  that  part  of  the  Philippine 
archipelago  at  the  extreme  southern  end.  and  includes 
the  large  island  of  Mindanao,  which  island  is  rich 
in  mineral  deposits.  Gold,  silver,  lead,  copper,  coal 
and  other  minerals  have  been  located  on  the  island, 
and  a  number  of  foreign  capitalists  are  establishing 
extensive  mining  plants.  There  is  good  waterpower 
in  the  islands,  and  the  commercial  activity  is  improv- 
ing. Both  the  mining  engineers  and  the  busiiiess 
men  of  the  islands  are  concerned  in  the  electrical 
development  of  the  country. 

A  correspondent  of  the  Western  Electrician  con- 
versed with  the  municipal  authorities  in  a  number  of 
the  leading  cities  and  towns  and  discovered  that 
arrangements  had  been  made  in  many  places  for  the 
investment  of  capital  in  stock  companies  for  estab- 
lishing either  electric  lights,  electric  railways,  power 
systems  or  telegraph  and  telephone  lines.  In  nearly 
all  of  the  larger  places  in  the  Moros  section  there 
are  at  the  present  time  a  number  of  Europeans  who 
are  engaged  in  the  lumber,  machine,  dry-goods,  sugar, 
rice,  or  mining  business,  and  these  men  are  con- 
cerned in  the  new  electrical  concerns,  many  of  them 
purchasing  stock.  The  native  mine  owners,  plant- 
ers and  business  men  also  greatly  favor  the  intro- 
duction of  electrical  devices  and  freely  purchase 
slocks  in  substantial  companies.  Up  in  the  interior 
of  the  Moros  country,  where  the  American  soldiers 
have  not  as  yet  been  to  any  e-xtent.  the  natives  are 
wild  and  unreliable.  But  in  all  of  the  garrisoned 
cities  and  towns,  and  all  along  the  seacoasts,  where 
the  natives  have  come  into  contact  with  the  trading 
vessels,  the  natives  are  quiet  and  intelligent.  Many 
of  them  are  wealthy,  owning  large  mining  properties 
or  plantations. 

Electric  Railways. 

Electric  roads  are  wanted  in  the  Moros  section  for 
the  purpose  of  handling  the  ores  of  the  mines  which 
are  being  opened  by  foreign  capital.  One  of  the 
chief  detriments  to  the  mining  interests  of  the  coun- 
try at  the  present  time  is  the  lack  of  effective  trans- 
portation. The  miners  are  obliged  to  move  the  ores 
on  the  backs  of  animals.  In  some  cases  water  .buf- 
falo and  bamboo  drag  sleds  are  employed.  At  some 
of  the  mines  packs  are  carried  on  bamboo  poles,  sus- 
pended on  the  shoulders  of  two  natives.  These 
means  of  transportation  are  costly  and  inadequate, 
and  the  mining  companies  are  planning  for  the  build- 
ing of  electric  roads  which  shall  traverse  the  mining 
sections.  The  discovery  of  coal  in  the  Moros  couii- 
try  has  greatly  encouraged  the  building  of  electric 
roads  for  transportation  purposes.  The  writer  spoke 
with  some  of  the  newly  elected  alcaldes  of  the  coun- 
try, elected  under  authority  of  the  United  States 
government,  and  these  men  informed  him  that  they 
could  easily  raise  enough  capital  in  their  respective 
territories  for  the  building  of  electric  roads.  All 
through  the  highways  of  the  Moros  country  there 
are  long  lines  of  pack  trains  carrying  mining  outputs, 
cocoanut  products,  bananas,  lumber  and  general  mer- 
chandise. The  two-wheeled  carts  of  the  country  are 
very  poor  vehicles  in  which  to  carry  goods,  and 
the  native  bulls  used  in  the  shafts  have  a  hard  time 
transporting  even   light  loads. 

The  country  is  suitable  for  electric  roads.  There 
would  not  have  to  be  very  much  grading  done,  for 
the  present  roads  mostly  follow  the  level  of  the  river 
beds,  and  in  course  of  the  many  years  in  which  they 
have  been  in  use,  the  Spanish  and  the  natives  have 
built  them  into  pretty  fair  shape.  There  is  an  abun- 
dance of  lumber  along  the  lines  for  ties.  Fuel  is  plenty. 
There  is  no  doubt  about  a  road  paying  good  divi- 
dends from  the  very  start,  for  the  present  methods 
of  transportation  are  very  poor  and  costlJ^  There 
are  a  number  of  mines  which  are  idle  at  present 
because  of  lack  of  proper  means  for  getting  the 
ores  to  the  seaports.  Several  of  the  richest  mining 
companies  informed  the  writer  that  they  would  pur- 
chase liberally  in  electric-railroad  stock,  providing 
that  the  road  tapped  the  mining  districts. 

Electric  Lighting. 

It  may  appear  strange  that  the  Filipinos  should  de- 
sire electric  lights  at  this  stage,  when  for  many 
years  they  have  had  only  the  commonest  types  of 
candle  or  oil  lights.  No  gas  lights  have  ever  been 
in  service  in  the  Moros  section.  Some  of  the  better 
classes  of  Filipinos  have  traveled  in  other  countries 
lately,  and  some  of  them  have  observed  the  success 
of  the  electric-lighting  system  at  Manila  and  other 
places  in  the  Philippines,  with  the  result  that  there 
are  several  combinations  already  organized  with  a 
view  of  establishing  electric-light  plants  in  Min- 
danao. There  are  a  number  of  large  cities  and  towns 
in  the  island,  and  since  the  municipal  elections  in 
these  places  some  definite  steps  have  been  taken 
toward  the  development  of  the  electric-light  interests. 

The  correspondent  was  told  by  some  of  the  com- 
manding officers  of  the  garrisoned  towns  that  all 
that  was  needed  was  representatives  of  electric-light- 
ing concerns  to  come  with  the  proper  papers  and 
plans,  and  the  necessary  money  for  the  putting  in 
of  the  plant  would  be  forthcoming.  It  is  not  the 
lack  of  funds  that  hinders,  but  the  lack  of  plans, 
apparatus,  and  someone  to  superintend  the  works. 
Electricity   is  new   to   the   Filipinos,   and  the  native 


niachinisLs  arc  not  capable  of  handling  any  of  the 
ilynamos  or  motors.  When  the  first  electrical  ma- 
chinery was  sent  to  the  islands  the  native  machinists 
greatly  feared  to  have  anything  to  do  with  it.  But 
this  fear  has  worn  off,  so  that  now  one  may  see 
Filipino  and  Chinese  machinists  in  the  Philippine 
shops  working  at  the  mechanism  of  the  electrical 
devices.  The  natives  are  gradually  getting  a  better 
understanding  of  the  machinery,  and  some  of  them 
are  competent  to  adjust  the  parts  and  care  for  the 
machines. 

Lights  are  in  particularly  good  request  in  the 
Moros  section,  for  the  reason  that  the  present  form 
of  lights  is  not  only  costly,  but  very  inferior. 
Nearly  all  of  the  streets  of  the  cities  and  town's  are 
dark  on  all  nights  when  there  is  no  moon,  although 
the  regulations  require  that  there  be  a  light  sus- 
pended in  front  of  each  house.  Illuminating 
oils  are  high  in  price  in  these  islands,  as  most  of 
the  oil  is  shipped  from  Russia.  The  cost  of  kero- 
sene oil  is  several  times  greater  here  than  in  Ameri- 
can markets.  One  may  see  native  housewives  pur- 
chasing a  little  bottle  of  the  oil,  which  they  treasure 
highly,  and  so  arrange  all  lights  that  the  oil  will 
be  consuined  in  the  least  quantity.  Many  of  the 
house  and  street  lights  are  reduced  so  small  in  .size 
to  save  oil  that  they  reflect  hardly  any  light  at  all. 
There  is  good  waterpower  for  power  purposes  in 
the  vicinity  of  nearly  all  of  the  commercial  centers. 
Labor  is  as  cheap  in  the  Moros  section  as  up  in  the 
Bisayan  and  Tagalog  countries.  Good  workmen  can 
be  hired  for  10  to  12  cents  a  day.  The  writer  met 
with  machinists  who  were  working  for  five  cents  a 
daj^,  but  they  seemed  to  bungle  a  great  deal.  One 
fellow  devoted  fully  an  hour  to  boring  a  hole  which 
an  American  machinist  would  drill  in  five  minutes. 
.\merican  machinists  are  in  demand  and  receive  $3 
to  $5  gold  a  day,  and  in  most  instances,  when  hired, 
are  put  in  charge  of  gangs  of  native  machinists 
with  instructions  to  train  the  latter. 

The  Telegraph. 

The  telegraph  has  been  in  vogue  in  the  Moros 
country  for  over  a  year.  The  Signal  Corps  of  the 
United  States  service  has  been  stringing  wires  be- 
tween garrisoned  cities  and  towns  since  the  begin- 
ning of  American  occupation.  At  the  present  writ- 
ing there  are  hundreds  of  miles  of  wires  in  the  sec- 
lion,  and  more  lines  are  being  added  daily.  As 
soon  as  a  new  district  is  opened,  the  linemen  are 
sent  there  with  native  helpers,  and  the  latter  dig 
the  holes  for  the  poles,  cut  the  poles  from  the  for- 
ests, and  in  a  very  short  time  the  wires  are  put  up 
and  the  instruments  installed.  A  great  many  new 
Signal  Corps  men  have  come  over  from  the  United 
States  during  the  last  six  months  and  the  offices 
of  the  telegraph  lines  are  well  furnished  with  trained 
men. 

The  telegraph  was  not  used  by  the  Spanish,  ex- 
cept in  the  immediate  vicinity  of  Manila.  There  are 
now  nearly  1,000  military  telegraph  offices  in  the 
Philippine  archipelago,  and  new  ones  are  being 
opened  constantly.  The  telegraph  lines  and  poles 
were  at  first  cut  and  torn  down  very  often  in  the 
Moros  section,  as  in  the  islands  of  Luzon  and  Panay, 
but  the  death  penalty  was  administered  in  a  few 
cases  to  the  Filipino  ladrones  and  rebels  who  did 
these  things,  with  the  result  that  the  lines  are  now 
very  seldom  molested.  In  some  of  the  worst  places 
it  was  necessary  for  the  guards  to  shoot  at  all  natives 
who  ^ere  acting  suspiciously  about  the  lines,  but 
usually  the  shooting  was  in  the  air,  for  the  purpose 
of  terrifying  the  natives.  This  scheme  succeeded 
well,  and  nowadays  it  is  seldom  that  the  lines  arc 
cut  or  the  poles  torn  down. 

The  telegraph  is  used  considerably  in  the  Moros 
section  by  the  mining  corporations  and  the  Filipino 
business  houses.  The  government  established  the  lines 
for  military  purposes,  but  the  private  concerns  can 
use  the  wires  upon  showing  that  the  business  is  legiti- 
mate and  upon  paying  the  proper  price  which  the 
government  has  established  for  private  messages. 
Many  of  the  messages  go  over  the  lines  in  the  native 
languages  and  some  of  the  American  operators  are 
often  puzzled  over  the  inscriptions.  Some  of  the 
mining  concerns  have  lately  combined  with  the  pro- 
prietors of  the  cocoanut  lands  and  sugar-plantation 
owners  for  the  purpose  of  putting  in  private  telegraph 
lines.  There  is  a  very  good  demand  for  fittings, 
such  as  wire,  instruments  and  all  the  necessary 
furnishings  for  telegraph  lines,  and  American  com- 
panies carrying  these  goods  should  supply  circulars 
and  prices  to  the  military  commanding  officers  or  the 
alcaldes  of  the  leading  cities  and  towns  of  the  Moros 
country.  These  cities  and  towns  number  about  40, 
and  can  be  located  by  securing  a  Spanish  map  of  the 
island  of  Mindanao,  such  a  map  being  obtainable 
from  the   engineering  corps  at   Manila. 

The  Telephone. 

When  the  first  telephones  were  introduced  in  the 
island  of  Panay  the  Western  Electrician  correspond- 
ent was  present  when  the  Filipinos  experienced  the 
sensation  of  conversing  with  one  another  at  dis- 
tances of  a  dozen  or  more  miles  over  the  wires. 
There  had  been  a  small  telephone  line  in  service  at 
Manila  and  some  of  the  better-educated  classes  of 
natives  had  heard  about  it.  But  very  few  had  seen 
or  used  a  telephone.  Therefore  when  the  first  were 
introduced  for  service  between  military  stations, 
many  of  the  Filipinos  secured  permission  to  try  the 
wonderful  devices.  The  fame  of  the  telephone 
spread  throughout  the  archipelago,  and  at  the  pres- 


ent writing  there  are  a  number  of  effective  telephone 
lines  in  operation  by  private  concerns  in  the  Moros 
country.  The  mining  engineers  have  found  it  nec- 
essary to  have  telephone  lines  in  some  of  the  districts, 
and  there  are  also  lines  tapping  the  lumber  works, 
which  are  now  so  active  in  the  hardwood  forests, 
getting  out  lumber  for  house-building  purposes. 
The  military  commands  of  the  Moros  section  also 
utilize  the  telephone  lines  in  many  places  where 
telegraph   systems  are  not  practicable. 

The  lack  of  supplies  of  telephone  devices  is  what  is 
preventing  the  proper  development  of  the  business. 
The  writer  knows  of  numerous  manufacturing  con- 
cerns that  would  like  to  install  telephone  systems 
in  their  works  to  extend  to  important  points,  but 
are  unable  to  do  so  for  lack  of  apparatus.  There 
are  several  places  in  Manila  where  one  can  purchase 
limited  supplies  of  telephone  equipments,  but  none 
can  be  bought  elsewhere,  and  as  many  of  the  Moros 
people  never  go  to  Manila,  they  are  not  aware  that 
telephone  outfits  can  be  procured  in  the  islands. 
Many  of  the  Moros  people  have  sent  to  Spain  and 
other  countries  for  telephone  outfits,  and  in  some 
instances  the   results   have   been   disappointing. 

The  custom  of  sending  toy  devices  to  the  Philip- 
pines is  not  as  yet  quite  broken  up.  Complete  toy 
outfits  of  telephone  lines  have  been  sent  here  for  prac- 
tical service  and  the  bill  for  the  same  has  not  been 
small  either.  One  telephone  device  which  arrived  in 
Mindanao  consisted  chiefly  of  rosined  strings  con- 
nected between  tin  cylinders.  There  was  no  instru- 
ment at  all.  The  Filipino  buyer  saw  the  thing  adver- 
tised in  some  periodical  and  he  sent  for  it,  supposing 
that  he  was  going  to  get  a  telephone  out  for  prac- 
tical service  between  his  sugar  works  in  the  country 
and  town  office  at  a  seaport. 

The  average  Filipino  has  little  or  no  idea  of  the 
practical  side  of  the  telephone,  and  he  should  not 
be  trusted  with  setting  up  new  devices.  The  writer 
knows  of  cases  in  which  really  good  instrumejits 
have  been  received  and  set  up  by  the  natives  and 
ruined  before  once  used.  The  natives  do  not  under- 
stand the  loading  of  the  battery  and  are  not  fa- 
miliar with  the  acids  employed.  They  do  not  know 
how  to  connect  up  the  wires  properly,  and  make  a 
botch  of  the  whole  affair. 

Fans  and  Fittings. 

There  is  a  very  excellent  opening  for  an  electrical 
fan  and  general  electrical  fitting  establishment  in 
the  island  of  Mindanao.  The  heat  is  extreme  at 
this  point,  which  is  so  near  the  equator,  and  thou- 
sands of  the  richer  classes  of  natives,  as  well  as 
many  of  the  foreigners,  are  constantly  studying  how 
to  keep  cool.  A  great  many  native  boys  find  em- 
ployment, at  from  five  to  eight  cents  a  day,  swaying 
a  fan  over  one's  head  to  keep  the  air  in  circulation. 
A  few  electrical  fans  have  been  put  into  some  of 
the  residences  of  the  rich  natives  and  foreigners, 
while  quite  a  number  have  been  set  to  going  in 
offices  and  public  buildings,  all  with  very  satisfactory 
results,  so  that  the  demand  for  the  electric-fan  outfit 
is  increasing.  Exceedingly  high  prices  have  been 
obtained  for  such  fans  as  it  has  been  possible  to 
purchase.  The  supply  is  very  limited,  and,  in  fact, 
one  can  hardly  find  a  fan  for  sale.  There  are  stores 
in  Manila  which  carry  a  line  of  electrical  fans  with 
other  electrical  goods  and  there  is  no  doubt  that  the 
sale  of  fans  is  very  lively.  The  draft  resulting  from 
the  use  of  an  electrically  driven  fan  is  very  suitable 
to  the  climatic  conditions,  and  the  natives,  as  well 
as  the  foreigners,   in   the   islands   favor   it. 

An  agent  for  these  electrical  fans  could  do  a  thriv- 
ing business  in  the  leading  cities  and  towns  of  the 
Moros  section,  where  the  proper  power  is  obtainable. 
Very  good  profits  would  be  secured,  for  the  prices 
rule  high. 

As  to  general  electrical  fittings,  the  electric  bell 
may  be  mentioned  as  coming  into  service  in  some  of 
ihe  newly  erected  houses,  which  are  being  built  with 
sawed  lumber  instead  of  bamboo,  and  on  American 
plans,  under  the  direction  of  American  carpenters. 
Quite  a  number  of  such  houses  are  going  up  for  the 
richer  classes  of  people.  Some  of  these  houses  are 
finished  in  mahogany. rosewood  and  other  hardwoods. 
No  expense  is  spared  by  many  of  the  sugar-mill  peo- 
ple and  rice-land  owners,  for  these  person^  appear 
to  have  an  abundance  of  wealth.  They  have  heard 
of  or  seen  the  electric  bells  in  use  somewhere,  and 
they  want  to  have  them  in  their  houses,  even  though 
they  do  not  use  them.  The  future  for  electrical  ap- 
paratus and  small  fittings  in  the  Moros  section  is 
\'ery  bright.  In  course  of  time  there  will  undoubt- 
edly be  electrical  furnishing  stores  established  at 
important  points,  which  will  tend  to  help  in  the 
introduction  of  electrical  machinery,  lights,  railways, 
lights  and  general  fittings  for  the  house,  the  shop,  the 
mill,    the    mine   and    the    public   building. 


Lightning    Strikes    the     Niagara     Falls 
Transmission  Line. 

According  to  press  dispatches,  lightning  struck 
Ihe  transmission  line  that  supplies  the  electric  power 
for  Buffalo  and  the  Pan-American  Exposition  on 
Saturday  night,  June  22d.  The  bolt  came  during  a 
violent  electrical  storm  and  struck  the  line  between 
Niagara  Falls  and  Tonawanda.  Some  of  the  fuses 
on  the  transmission  line  were  burned  out,  and  it 
is  said  that  for  a  short  time  Buffalo  and  the  exposi- 
tion were  in  darkness  and  street  cars  were  stopped. 
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COMMUNICATIONS. 


Photometric  Value  of  Arc  Lamps. 

To  the  Editor  of  the  Western  Electrician; 

In  my  preliminary  report  to  the  National  Electric 
Light  association  committee,  the  power  measure- 
ments on  the  series  alternating  lamp  were  errone- 
ously given.     The  corrected  values  are: 

Electroinoiive  force 70    vohs 

Current 6  6  au.peres 

Apparent  power 46-    wa.ts 

Power 397    wans 

Pc-.ver  factor S6 

Watts  per  mean  hemispherical  hefn  r-un.t.-       1.26 

C.  p.  MATTHEWS. 

Purdue  University.  Lafayette,  Ind.,  June  17,  1901. 

[An  abstract  of  this  report  was  given  in  the  West- 
ern Electrician  of  May  25th  on  pages  352  and  353. 
—Ed.]  

Electrical    Disturbances   on    Telephone 
Lines. 

To  the  Editor  of  the  Western  Electrician: 

At  the  Congress  of  Electrical  Engineers,  held  in 
Chicago  during  the  World's  Fair,  Mr.  Preece  of 
London  .gave  a  very  pretty  description  of  his  ex- 
periments along  the  coast  of  Scotland,  with  a  view 
to  making  possible  a  telegraphic  communication  by 
induction  between  the  mainland  and-  a  small  island 
some  few  miles  distant.  To  accomplish  this,  he 
built  a  line  along  the  coast,  and  parallel  with  this 
he  built  another  line  along  the  island,  connecting 
both  ends  of  these  lines  to  the  ground,  making  of 
each  a  complete  electrical  circuit.  He  then  intro- 
duced a  generator  and  a  suitable  circuit-breaking 
key  into  one  of  these  circuits  and  a  telephone  re- 
ceiver into  the  other.  With  this  apparatus,  Mr. 
Preece  discovered,  upon  starting  his  generator  and 
making  and  breaking  the  circuit  with  the  key,  that 
these  interruptions  were  noticeable  in  the  telephone 
receiver  of  the  other  circuit,  providing  the  distance 
separating  the  two  circuits  was  not  greater  than 
the  length  of  either  circuit.  When  these  circuits 
were  shortened,  so  that  the  distance  betv^een  the 
two  was  greater  than  the  length  of  either,  the  re- 
ceiver refused  to  respond,  and  no  sound  was  notice- 
able. 

Taking  the  result  of  these  experiments  as  a  basis, 
I  have  found  this  theory  to  be  of  great  value  in 
telephone  work,  and  especially  so  in  the  placing  of 
telephone  leads  entering  a  building,  where  it  is  neces- 
sarj-  to  run  close  to  an  electric-light  or  power  lead. 
There  seems  to  be  a  prevailing  idea  among  installers 
and  linemen  who  come  in  contact  with  such  condi- 
tions that  it  is  only  necessary  to  place  their  wires 
a  reasonable  distance  away  from  such  disturbing 
elements,  and  nine  times  out  of  10,  when  this  men- 
tal calculation  is  used,  there  is  found  to  be  quite  a 
little  noise  on  the  telephone  wire,  the  cause  of  which 
rhey  cannot  locate.  There  may  be  a  vague  idea 
that  the  trouble  is  caused  at  this  point,  but  if  this 
theory,  so  ably  shown  in  the  experiments  of  Mr. 
Preece,  is  followed  out,  and  the  parallel  kept  shorter 
than  the  distance  of  separation,  we  may  feel  posi- 
tive that  the  trouble  does  not  originate  at  this 
point.  Of  course,  in  a  great  many  cases,  in 
small  cities  or  towms,  it  is  impossible  to  follow  this 
rule  in  regard  to  the  main  lead,  but  if  this  theory 
is  followed  as  carefully  as  possible,  the  result  will 
be  surprising,  as  ver>-  often  there  is  more  noise 
picked  up  where  telephone  wires  enter  a  building 
than  in  the  main  lead.  FRANK  D.  PEARNE. 

Chicago.  June  13,  1901. 


Increase  of  Chicago  Edison  Stock. 

.\t  the  annual  meeting  of  the  stockholders  of  the 
Chicago  Edison  company  on  June  loth  it  was  de- 
cided to  increase  the  capital  stock  of  the  company 
from  $6,000,000  to  $10,000,000,  only  $900,000  to  be 
issued  at  present.  The  board  of  directors  on  the 
following  day  adopted  this  resolution : 

"Resolved,  That  certificates  of  the  increase  of  the 
capital  stock  of  this  company  to  $10,000,000  be  forth- 
with filed  in  the  office  of  the  recorder  of  deeds  of  Cook 
County  and  in  the  office  of  the  secretary  of  state  of 
Illinois ;  that  9,000  shares,  each  of  the  par  value 
of  $100,  of  new  or  additional  stock  be  issued  Au- 
gust 1st,  and  be  otfered  for  subscription  at  par  to 
the  stockholders  of  the  company  as  they  shall  appear 
of  record  on  the  company's  books  at  the  close  of 
business  on  July  25th,  in  proportion  to  their  record 
holdings  of  stock  at  that  time;  that  stockholders 
of  record  on  the  books  of  the  company  at  the  close 
of  business  on  July  25th  shall  be  entitled  to  sub- 
scribe for  such  new  stock  to  the  extent  of  15  per 
cent,  of  their  then  record  holdings  of  existing  stock, 
that  is  to  say,  to  subscribe  for  one  share  of  the 
new^  stock  for  every  6  2-3  shares  of  existing;  stock 
then  held  by  them  of  record ;  that  subscriptions 
for  the  new  shares,  with  payment  in  full,  be  re- 
ceivable at  the  office  of  the  secretary  and  treasurer 
of  the  companj',  139  Adams  street,  Chicago,  until 
the  close  of  business  at  five  o'clock  p.  m.,  August 
I,  1901 :  that  the  right  of  a  stockholder  to  subscribe 
for  new  stock  shall  be  considered  as  waived,  and 
shall  be  lost,  in  ever}'  case  where  the  stockhoMer's 
written  subscription,  with  such  payment  in  full,  shall 
not  be  received  at  said  office  before  the  close  of 
business  at  five  o'clock  p.  m.,  of  Thursday,  August 
I,  1901 ;  that  the  transfer  books  of  the  company 
be  closed  from  the  close  of  business  at  five  o'clock 
p.  _m.,  July  25th,  until  the  opening  of  business  at 
10  o'clock  a.  m.,  August  2d ;  that  all  shares  respectinji 
which  the  right  to  subscribe  may  be  lost  shall  go 
into  the  treasury  of  the  company,  and  that  subscrip- 
tions for  fractional  parts  of  one  share  shall,  when 
paid,  be  represented  by  fractional  subscription  re- 
ceipts, carrying  no  participation  in  dividends,  nur 
in  voting  power,  but  exchangeable  in  amounts  equal 
to   whole   shares   for  regular   stock   certificates." 


CORRESPONDENCE. 


Pacific    Coast     Electric     Transmission 
Association. 

The  fifth  annual  convention  of  the  Pacific  Coast 
Electric  Transmission  association  was  held  at  the 
Hotel  Vendome,  San  Jose,  CaL,  on  June  i8th  and 
19th.  The  attendance  of  prominent  electricians, 
power  men  and  promoters  of  electrical  companies 
was  large.  Among  the  papers  read  and  discussed 
was  one  by  R.  M.  Masson  and  another  by  J.  A. 
Lighlhipe  of  San  Francisco.  Each  treated  on  high- 
tension  switches.  The  delegates  inspected  the  Stand- 
ard Electric  company's  sub-station  and  the  Electric 
Improvement  company's  works.  Experiments  were 
made  with  the  long-distance  power-transmission  lines 
of  the  Standard  Electric  company.  These  circuits 
extend  to  San  Jose  from  the  North  Yuba  River, 
more  than  184  miles  distant.  The  delegates  were 
the  guests  of  the  Electric  Improvement  company  at 
a  banquet  served  at  Alum  Rock  Park.  Speeches  were 
made  by  J.  O.  Hayes.  Judge  H.  G.  Bond.  Alfred  Hol- 
raan,  A.  T.  Herrmann.  George  Center.  J.  E.  Richards. 
C.  C.  Poole,  Prince  Poniatowski,  E.  J.  de  Sabla  and 
George  P.  Low. 


Chicago    Lighting   Competition    Consid- 
ered. 

Representatives  of  the  Chicago  Edison  company 
recently  appeared  before  the  council  committee  on 
gas,  oil  and  electric  light  to  dissuade  the  com- 
mittee from  granting  a  franchise  to  the  A.  J.  Sid- 
der  company,  permitting  it  to  operate  an  electric- 
lighting  system  on  North  avenue,  for  one'  mile,  be- 
tween North  Clark  street  and  the  river.  Action 
on  the  Sidder  ordinance  was  deferred  for  the  in- 
sertion of  an  amendment  stipulating  that  the  com- 
pany shall  never  charge  more  than  10  cents  a  kilo- 
watt-hour. 


Miss   Bence's    Successful    Promotion  of 
Electric-lighting  Boards. 

In  its  issues  of  November  24,  1900,  and  May  4, 
lyoi,  the  Western  Electrician  described  the  unique 
"electric-lighting  board"  for  sign  and  decorative 
work  recently  brought  out  in  England.  At  the  latter 
date  it  was  stated  that  a  company  was  being  or- 
ganized in  New  York  to  exploit  the  invention  in 
this  country ;  and  a  recent  issue  of  the  Electrical 
Review  of  London  gives  some  additional  informa- 
tion on  this  point  of  rather  unusual  interest:  "We 
are  informed  that  in  the  course  of  a  meeting  of  the 
shareholders  held  at  their  offices,  No.  7  Pall  Mall, 
it  was  announced  that  the  American  rights  of  the 
'E.  L.  B.'  system  have  been  disposed  of  for  a  very 
considerable  sum,  the  first  cash  payment,  which  was 
recently  cabled,  alone  amounting  to  £15,000.  As 
Admiral  Sir  Henry  Nicholson,  K.  C.  B.,  the  chair- 
man of  the  company,  remarked,  the  purchase  has  a 
far  wider  interest  than  the  mere  financial  side,  seeing 
that  Americans  are  particularly  chary  of  electrical 
inventions  hailing  from  Europe,  and  it  speaks  well 
for  the  system  to  have  successfully  passed  all  the 
electrical  patent  and  msurance  ordeals  to  which  such 
inventions  are  subjected  in  the  states.  The  ne- 
gotiations for  the  sale,  by  the  bye,  were  conducted 
entirely  by  Miss  Amy  Ashton  Bence.  the  secretary 
of  the  company,  who  visited  New  York,  and  the 
estimation  in  which  her  services  are  held  by  the 
shareholders  may  be  gauged  by  the  substantial  check 
which  was  handed  her  in  connection  with  a  vote 
of  thanks  proposed  by  Sir  James  Weeks  Szlumper, 
M.  Irist.  C.  E.  (maj'-or  of  Richmond),  seconded  by 
Mr.  Passmore.  M.  I.  M.  E.  (late  manager  of  the 
New  Zealand  government  railways),  and  by  the 
presentation  of  a  set  of  plate  to  her  on  the  part 
of  the  directors,  in  their  personal  capacity.  Miss 
Bence  was  formerly  the  right  hand  of  the  late  Sir 
Augustus  Harris.  The  prospects  of  the  company 
appear  to  be  excellent,  business  already  having  com- 
menced in  several  foreign  countries,  as  well  as  in 
England,  and  the  directors  have  already  declared  an 
interim  dividend,  at  the  rate  of  20  per  cent.,  on  its 
first  year's  working.  A  demonstration  of  recent  im- 
provements and  developments  of  the  system  will 
shortly  take  place." 


New  York  Notes. 

New  York,  June  22. — Compressed  air  will  be  used 
to  some  extent  by  the  Brooklyn  Rapid  Transit  com- 
pany in  the  operation  of  several  of  its  lines.  A 
compressed-air  plant  will  be  established  by  the  com- 
pany near  the  Brooklyn  terminal  of  the  big  bridge, 
and  compressed  air  will  be  supplied  to  some  of  the 
cars  on  the  Brooklyn  elevated  roads. 

President  Greatsinger  of  the  Brooklyn  Rapid 
Transit  company  is  reported  as  saying  that  since 
March  20th,  $3,200,000  has  been  expended  by  the 
company  for  new  cars,  generators,  sub-stations  and 
other  miprovements,  all  of  which  are  now  in  the 
hands  of  the  contractors. 

A  union  of  surface-railroad  men,  under  the  aus- 
pices of  the  American  Federation  of  Labor,  has 
been  started  in  Brooklyn.  It  is  said  the  surface 
street-railway  men  will  be  organized  thoroughly  in 
both  Brooklyn  and  New  York.  The  union  is  not 
antagonistic  to  employers.  A  number  of  the  men 
on  the  Broadway  and  Seventh  avenue  branch  of 
the  Metropolitan  street-railway  system  said  that  the 
men  on  that  branch  do  not  see  the  necessity  of 
joining  a  labor  union  at  present. 

A  few  of  the  motormen  and  conductors  on  the 
Broadway  and  Columbus  avenue  lines  of  the  Met- 
ropolitan Street  Railway  company  have  complained 
that  their  work  hours  are  longer  since  the  electric 
motive  power  was  introduced  than  when  the  cable 
system  was  in  operation. 

More  trouble  has  broken  out  in  the  rapid-transit 
tunnel,  and  indications  point  to  a  renewal  of  the 
strike.  The  rock  drillers  and  tool  sharpeners  blame 
the  contractors  for  a  total  disregard  of  the  agree- 
ment made  by  them  at  the  close  of  the  last  strike. 
A  motor  car  in  the  Brooklyn  Bridge  Railroad 
service  was  wrecked  during  the  early  morning  rush 
on  Saturday,  June  15th.  The  axle  of  the  forward 
wheel  of  the  right-hand  truck  broke,  and  as  the  car 
left  the  track  the  truck  struck  the  third  rail  and 
sent  a  shower  of  sparks  into  the  roadway,  thereby 
causing  a  stampede  of  horses  and  a  scurrying  of 
passengers.  The  three  cars  following  the  motor 
stayed  on  the  track,  as  the  coupling  connecting  them 
with  the  motor  car  broke.  Three  hours  were  spent 
in  clearing  the  track,  and  many  thousands  walked 
over   the   bridge. 

The  rotating  part  of  one  of  the  large,  dynamos 
in  the  electric-lighting  plant  of  the  Edison  Electric 
Illuminating  company,  in  Duane  street,  burst  on 
the  evening  of  June  20th.  The  wheel  weighed 
more  than  five  tons  and  was  12  feet  in  diameter. 
The  report  led  people  in  the  neighborhood  to  be- 
lieve that  a  disastrous  explosion  had  occurred  in 
the  works.  One  man,  Henry  Kramer,  an  assistant 
engineer,  was  injured.  He  was  standing  within  a 
few  feet  of  the  machine  and  was  hit  by  several  of 
the  flying  fragments,  sustaining  such  severe  injuries 
that  he  will  probably  die. 

Articles  of  incorporation  have  been  filed  by  the 
Long  Island  Extension  Railroad  company,  with  a 
capital  stock  of  $1,000,000.  The  company  proposes 
to  build  and  operate  by  electricity  or  other  motive 
power  an  underground-tunnel  railroad  four  miles 
long,  from  a  connection  with  the  Long  Island  rail- 
road in  the  neighborhood  of  Long  Island  City,  un- 
der the  East  River,  and  Manhattan,  to  a  point  south 
of  Fiftieth  street  and  west  of  Broadway.  The  most 
significant  feature  of  the  new  project  is  that  from 
the  route  chosen  it  is  evidently  the  intention  to 
make  a  connection  with  the  rapid-transit  tunnel 
near  the  middle   of  Manhattan  Island. 

Bids  for  the  construction  of  the  100  new  motor 
cars  for  the  Manhattan  elevated  railroad  were  all 
due  this  week,  and  the  award  will  probably  be  made 
during  the  next  few  days.  Specifications  for  the 
first  800  trucks  required  for  the  electric  service  will 
be  sent  out  soon  and  bids  are  due  July  8th. 

Cars  for  the  transportation  of  baggage  and  ex- 
press will  be  put  into  operation  on  the  Metropolitan 
street  railway  on  June  26th.  Just  how  many  cars 
and  on  what  lines  they  will  operate  has  not  been 
decided  by  the  Metropolitan  Express  company. 
Stations  will  be  established  for  the  handling  of 
baggage  and  express  at  different  points  in  the  dis- 
tricts traversed.  From  them  electric  baggage  and 
express  wagons  will  distribute  and  collect  the  mat- 
ter. M.  L.  G. 


General     Electric     Company's     Foreign 
Interests. 

It  is  officially  announced  that  the  General  Electric 
company  has  purchased  the  German  and  French 
shareholdings  in  the  British  Thomson-Houston  com- 
pany. Limited,  of  London,  England,  thereby  giving 
the  General  Electric  company  the  controlling  inter- 
est. C.  A.  Coffin,  president.  Eugene  Griffin,  first 
vice-president,  and  W.  J.  Clark,  general  manager,  of 
the  foreign  department  of  the  General  Electric  com- 
pany, will  be  members  of  the  British  Thomson- 
Houston  board,  and  the  closest  co-operation  will  exist 
between  the  General  Electric  and  British  Thomson- 
Houston  companies.  The  British  Thomson- 
Houston  company  has  been  operating  under  patents 
of  the  General  Electric  company,  but  as  an  inde- 
pendent   concern. 


New  England  News. 

Boston,  June  21. — The  removal  of  a  number  of 
the  surface  lines  and  the  consequent  necessity  of 
transferring  to  the  elevated,  with  the  crowded  con- 
dition of  the  elevated  cars,  has  led  to  many  com- 
plaints in  all  sections  covered  by  the  lines  of  the 
Boston  Elevated  company.  President  Bancroft  says 
that  the  changes  are  yet  new  and  that  the  public  is 
not  accustomed  to  them,  and  adds  that  it  is  possible 
that  some  changes  may  be  found  to  be  advantageous. 

The  contracts  for  the  building  of  the  interstate 
trolley  line  between  Danbury,  Conn.,  and  Golden's 
Bridge,  N.  Y..  have  been  awarded,  and  construction 
will  soon  be  begun.  The  road,  which  is  to  be  com- 
pleted by  September  ist.  will  be  owned  and  operated 
by  the  Danbury  and  Golden's  Bridge  Street  Rail- 
wav  company,  which  was  chartered  in   1807. 

The  Postoffice  Department  has  authorized  the  es- 
tablishment of  an  electric-car  postal  service  between 
Boston  and  Maiden,  Mass.  Four  trips  will  be  made 
every  holiday  and  Sundav  and  nine  trips  on  every 
other  day.    The  service  will  be  begun  July  ist  and  the 
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Buslon  Elevated  Railway  company  will  receive 
?4ie..o8  per  year,  for  34.('-84  miles.  1  he  cars  will  be 
divided  into  postal  and  passenger  sections. 

Governor  Crane  vetoed  the  Washington  street  sub- 
way bill  and  on  June  igth  the  House  of  Representa- 
tives refused  to  pass  it  over  his  veto  by  a  vote  of  98 
to  135.  As  the  Legislature  adjourned  sine  die  on  the 
same  day,  the  Wasliington  street  subway  is  still  in 
the  indefinite  future.  In  his  veto  message.  Governor 
Crane  asserts  that  bv  the  provisions  of  the  bill  the 
Boston  Elevated  Railway  company  can  be  compelled 
to  contribute  onlv  $6,000,000  to  the  work  of  building 
the  subway,  and  if  the  cost  exceeds  that  sum  the  city 
of  Boston  must  pay  the  excess  without  any  reim- 
bursement. .        ,    , 

Ex-Senator  W.  A.  Butler  has  resigned  the  position 
of  attorney  for  the  Boston  Elevated  Railway  com- 
pany. ,     .,  ,  „ 

For  a  consideration  of  $13,500  the  Lynn  and  Bos- 
ton Street  Railroad  company  has  obtained  the  title 
to  the  property  of  the  North  Woburn  Street  Rail- 
way company. 

Mayor  O'Connell  of  Worcester,  Mass.,  has  vetoed 
the  bill  granting  a  franchise  to  the  Worcester  Elec- 
tric Light  company  and  has  approved  the  franchise 
of  the  Consolidated  Street  Raihvay  company.       B. 


Canadian  Intelligence. 

Ottawa,  Ont..  June  22. — So  far,  no  standard  for  arc 
lighting  has  been  devised  by  the  Canadian  inland- 
revenue  department.  A  test  system  had  been  about 
completed,  when  a  change  was  made  from  the  open 
to  the  enclosed-arc  system  now  in  use.  When  a 
standard  has  been  agreed  upon,  inspection  will  prob- 
ably be  made  by  means  of  a  recording  instrument 
attached,  for  the  purpose  of  the  test,  at  each  lamp- 

Another  big  electric  company  is  anxious  to  obtain 
authority  to  use  the  streets  of  Montreal.  At  a  re- 
cent meeting  of  the  City  Council,  a  long  petition 
was  read  from  the  Shawinigan  Water  and  Power 
company,  setting  forth  that  the  company  was  ready 
to  expend  large  sums  of  money  in  the  development 
of  electrical  pow'er;  that  a  transmission  line  was 
shortly  to  be  constructed  from  Shawinigan  Falls  to 
Montreal,  and  that  the  company  was  anxious  to 
get  an  entrance  into  the  city.  In  order  to  distribute 
power  and  light  in  Montreal,  it  was  necessary  that 
the  petitioners  have  the  right  to  enter  the  city  with 
their  pole  lines   and  wires.  . 

A  new  electric  company  has  been  organized  in 
the  province  of  Quebec  to  develop  waterpowers  and 
to  manufacture  and  supply  electricity  for  the  pur- 
poses of  light,  heat  and  power;  and,  moreover,  to 
be  vested  with  all  the  powers  conferred  upon  the 
Canadian  Electric  Light  company,  viz.,  the  power 
to  furnish  electric  light,  motive  power  and  heat 
and  other  advantages  to  be  derived  from  electricity 
to  the  cities,  towns  and  municipalities  in  Quebec 
province,  lying  west  of  and  including  the  city  of 
Three  Rivers.  The  new  company  will  operate  under 
the  name  of  the  Provincial  Light,  Heat  and  Power 
company,   with  a  capital  stock  of  $500,000. 

The  Electric  Street  Railway  company  of  Kingston, 
Ont.,  has  refused  the  demand  of  its  employes,  who 
are  members  of  a  union,  for  an  increase  in  their 
wages.  The  company  claims  that  the  road  is  not  a 
paying  concern,  and  if  the  men  go  on  strike,  the 
company  will  try  to  replace  them  with  other  men, 
and,  failing  that,  will  run  its  cars  into  the  barn  and 
sell  them  and  the  whole  plant  by  public  auction. 

The  Cataract  Power  company  of  Hamilton,  Ont, 
has  concluded  negotiations  with  the  Dundas  Electric 
Light  company,  and  will  take  over  the  business  and 
rights  of  that  company. 

A  proposal  is  made  to  transmit  electric  power  from 
Nottawasaga  River  to  the  town  of  Stayner,  Ont., 
six  miles  distant.  The  scheme  would  give  enough 
power  to  induce  manufactories  to  locate  in  that  vicin- 
ity- 

It  is  reported  that  power  from  Niagara  Falls  will 
soon  be  delivered  in  the  city  of  Toronto  under  the 
auspices  of  the  Toronto  Raihvay  companj',  the  To- 
ronto Electric  Light  company,  and  possibly  the  gas 
company.  The  Toronto  street  railway  will  take  TO.- 
000  horsepower  per  year,  and  the  Toronto  Electric 
Light  company,  for  itself  and  customers,  about  5.000 
horsepower.  The  rate  for  this  power,  delivered  at 
the  borders  of  the  city,  will  be  $25  per  horsepower 
per  annum.  This  rate  is  for  power  for  an  entire 
day  of  24  hours.  The  lowest  rate  now  chargijd  by 
the  Electric  Light  company  is  said  to  be  $60  per  year 
and  upward  for  a  lo-hnur-a-day  horsepower. 

A  big  project  is  well  advanced  toward  supplying 
the  city  of  Montreal  with  pure  water,  cheaper  power 
and  light  and  a  large  cold-storage  plant.  The  con- 
cern is  to  be  capitalized  at  $5,000,000.  Several  New 
York  capitalists  are  interested  in  the  scheme,  and 
James  E.  Wilder  of  Montreal  is  a  prominent  pro- 
moter. The  waterpower  at  the  Lachine  Rapids  will 
be  used.  It  is  the  intention  of  the  company  to  in- 
stall an  immense  electric  and  compressed-air  plant, 
part  of  the  compressed  air  to  be  utilized  in  purify- 
ing the  water  and  to  elevate  it  on  the  spot  to  a 
height  above  the  present  reservoir,  which  will  en- 
able the  company  to  supply  the  whole  island  of 
Montreal,  and  to  transmit  electric  power  and  com- 
pressed-air power  through  the  city.  A.  V.  W. 


WESTERN    ELECTRICIAN 

side,  near  Augusta.  It  is  proposed  to  build  an  elec- 
tric railway  from  Hamburg  to  Aiken. 

The  Greensboro  (N.  C;  Electric  company  has  been 
chartered  by  the  secretary  of  state,  with  an  author- 
ized capital  of  $250,000.  M.  D.  Barr,  F.  A.  Barr, 
John  Karr  and  Z.  V.  Taylor  are  interested.  A  power 
plant   will   likely  be  erected. 

A  $100,000  company,  to  be  known  as  the  Gaines- 
ville Light  and  Power  company,  is  projected  at  Gaines- 
ville, Ga.  It  proposes  to  develop  waterpower  from 
the  Chattahoochee  River  at  that  point.  Samuel  F. 
Dunlap  of  Gainesville  and  F-  S.  Murray  of  Chicago 
are  the  principal  promoters. 

It  is  stated  that  arbitration  will  be  necessary  to 
settle  the  tax  difficulty  between  the  state  of  Georgia 
and  the  Atlanta  Railway  and  Power  company.  The 
company's  valuation  is  about  $500,000  less  than  the 
comptroller's. 

The  City  Council  of  Culpepper,  Va.,  has  granted 
a  lo-year  franchise  to  J.  M.  Spotts  of  Staunton,  Va., 
to  erect  an  electric-light  plant  in  the  city,  to  furnish 
light  to  the  town  and  citizens. 

After  several  months  of  contention  a  new  era  has 
been  established  in  street-raihvay  traffic  in  Richmond. 
Va.,  the  Passenger  and  Power  company  and  the  Trac- 
tion company  now  having  arranged  to  operate  on 
each  other's  tracks  on  certain  streets  of  the  city. 

An  electric  line  is  again  being  discussed  between 
-'-\tlanta  and  Marietta,  Ga. 

The  Lincoln  Park  company  has  been  chartered,  to 
purchase  land  in  Elizabeth  City,  Va.,  and  also  to 
erect  street-car  lines,  electric-light  lines,  etc.  The 
capital  stock  is  $50,000.  W.  B.  Hoover  of  Newport 
News  is  president  of  the  company. 

George  J.  Baldwin  of  Savannah,  Ga.,  and  others 
have  purchased  a  controlling  interest  in  the  Columbus 
(Ga.)  Railway  company,  including  the  electric  and 
dummy  lines  of  Columbus.  The  deal  involves  $225,- 
000. 

An  automobile  line  is  being  talked  of,  to  run  be- 
tween Winston.  High  Point  and  Greensboro,  N.  C. 
Mr.  Dulane}'  Whiting  of  New  York  city  is  interested. 
It  is  expected  that  the  line  will  begin  operations  about 
August  1st. 

An  injunction  having  been  refused  by  the  courts 
to  enjoin  the  erection  of  a  new  railway  between 
Manchester  and  Petersburg,  Va.,  a  large  force  of 
men  has  been  employed,  working  night  and  day,  to 
complete    the   electric    line    between    the    two    cities. 

L. 
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electric    service,    the    directors    expect   better    results 
during  the  current  year." 

-\  hre  recently  occurred  in  the  street-car  stables 
in  the  City  of  Mexico,  destroying  a  number  of  cars 
belonging  to  the  system.  W-  D.  H. 


Southern  Developments. 

Charlotte.  N.  C.  June  22. — The  North  Augusta 
Electric  and  Improvement  company  has  applied  for 
a  charter  to  improve  property  on  the  South  Carolina 


Notes  from  Old  Mexico. 

Austin,  Texas,  June  21. — ^An  increased  demand  for 
electrical  machinery  in  Mexico  is  reported.  The  bulk 
of  orders  are  placed  with  LTnited  States  manufac- 
turers. In  addition  to  the  installation  of  electric- 
lighting  and  power  plants  in  many  of  the  smaller 
towns  of  the  republic,  many  of  the  mines  are  putting 
in  electric  power  plants. 

The  town  of  Rio  Verde,  which  is  the  terminus  of 
the  new  railroad  built  from  San  Luis  Potosi,  is  to 
have  an  electric-light  plant.  The  machinery  has  al- 
ready been  ordered.  'The  plant  will  be  located  near 
a  waterfall,  the  electricity  being  generated  by  water- 
power. 

The  new  electric-light  plant  at  Orizaba  in  the 
state  of  Vera  Cruz,  which  was  recently  started,  is 
giving  good   satisfaction. 

A  new  electric-light  plant  has  just  been  installed 
in    the    town    of    Tialnepantla. 

The  Rey  del  Oro  Mining  company,  which  owns 
a  number  of  gold  mines  in  the  state  of  Sonora,  is 
erecting  an  electric  power  plant  on  the  Multos  River. 
The  power  derived  from  this  plant  will  be  used  to 
drive  the  machinery  in  the  mines  and  reduction 
works. 

A  new  street-railway  line  is  being  constructed  in 
the  city  of  Guadalajara  by  La  Compania  de  Tran- 
vias. 

The  Legislature  of  the  state  of  Coahuila  has 
granted  to  Reginald  H.  F.  Drummond,  an  American, 
a  concession  for  the  establishment  of  electric-light 
plants  in  the  towns  of  Musquiz,  Cuatro  Cienegas, 
San    Buenaventura  and  Monclova,   all   in  that  state. 

The  report  of  the  board  of  directors  of  the  Mex- 
ico Electric  Tramways.  Limited,  which  owns  and 
operates  the  street-railway  system  in  the  City  of 
Mexico,  has  just  been  issued  for  the  year  1900.  It 
shows  that  there  were  carried  during  the  year  26,670,- 
060  passengers,  earning  $1,019, .190,  gold,  as  against 
22,425,527  passengers,  earning  $951,735,  during  1899. 
The  report  says:  'Tn  order  to  acquire  a  more 
direct  control  of  the  tramways,  and  to  simplify  ne- 
gotiations with  the  Mexican  government  and  the 
municipality,  the  directors  have  obtained  a  lease 
from  the  Compania  de  Ferrocarriles  del  Distrito  Fed- 
eral de  Mexico,  under  which  an  annual  return  of 
.3%  per  cent,  is  guaranteed  to  the  shareholders  of 
that  company,  as  the  result  of  which  it  is  hoped 
that  the  whole  system  will  be  operated  with  greater 
efficiency  and  economy.  Tn  terms  of  this  lease, 
therefore,  the  tramway  system  in  the  City  of  Mex- 
ico fas  from  the  first  of  January,  1901)  was  worked 
as  the  Mexico  Electric  Tramways.  Limited.  The 
last  year's  results  have  been  materially  prejudiced 
by  the  dislocation  of  traffic,  due  to  the  reconstruction 
of  the  system,  and  by  the  congestion  caused  by  the 
introduction  of  an  entirely  new  drainage  system 
throughout  the  cily.  In  the  face  of  these  and  other 
disadvantages,  it  is  stated,  the  result  of  the  opera- 
tions covering  the  period  under  review  may  be  re- 
garded as  satisfactory.  The  drainage  system  is  now 
nearing  completion,   and,  with  the  extension   of  the 


From  the  Buckeye  State. 

Columbus,  Ohio,  June  22. — The  Marysville  council 
has  granted  a  franchise  to  the  Union  Electric  Railway 
company,  which  is  represented  by  T.  N.  Kerr  of 
Columbus. 

The  Trumbull  Electric  Railway  company  has  been 
granted  a  franchise  for  an  extension  of  its  line  on 
West  Market  street,  in  Warren,  but  the  right  is 
reserved  to  grant  any  competing  company  a  franchise 
on  that  street,  so  in  reality  the  purpose  of  the  fran- 
chise is  said  to  have  been  annulled. 

The  Mohawk  Valley  company  of  Cleveland  has 
been  incorporated  for  the  purpose  of  buying,  selling 
and  dealing  in  franchises,  rights-of-way  and  privi- 
leges of  urban  and  interurban  electric  railways.  "The 
capital  stock  is  $10,000,  and  the  incorporators  are 
Clement  McMahon,  Sam  B.  Newman,  S.  G.  Morris, 
F.  A.  Fallin  and  Charles  E.  McKisson.  The  same 
gentlemen  are  the  incorporators  of  the  Manhattan 
Construction  company  of  Cleveland,  with  a  capital 
stock  of  $10,000.  The  laws  of  this  state  are  to  the 
effect  that  an  incorporation  shall  have  but  one  gen- 
eral purpose,  and  where  several  gentlemen  desire 
to  do  more  than  one  branch  of  business  it  is  neces- 
sary  to   incorporate  two  companies. 

The  Dayton  and  Germantown  Traction  company 
has  given  notice  of  a  modification  of  its  purpose, 
changing  the  terminal  at  Germantown  to  Hamilton. 
The  company  is  now  authorized  to  build  its  line  from 
Dayton  to  Hamilton. 

The  Western  Ohio  Railway  company  of  Lima  has 
amended  its  charter  so  that  it  will  be  allowed  to 
build  branches  from  Lima  to  Toledo  and  from  Min- 
ster   to    Dayton. 

The  heirs  of  Robert  Simpson  have  sold  the  Cin- 
cinnati and  Northwestern  road  to  Judge  C.  D.  Rob- 
ertson. The  road  is  seven  miles  long  and  extends 
from  College  Hill  Junction,  Cincinnati,  to  Mount 
Healthy.  It  is  believed  that  the  road  will  eventually 
be  secured  by  one  of  the  numerous  companies  now 
seeking  entrance   to   Cincinnati. 

The  Cleveland  and  Eastern  Electric  Railway  com- 
pany has  been  granted  a  25-year  franchise  in  Trum- 
bull County,  from  Leavittsburg  to  the  Portage  county 
line. 

The  application  of  Messrs.  Coe  and  Carpenter  for 
a  franchise  for  the  use  of  the  streets  in  Gallon 
has  been  granted.  They  propose  to  build  a  line 
from  Cleveland  south. 

It  is  said  the  running  time  on  the  Columbus,  Lon- 
don and  Springfield  road,  between  Columbus  and 
Springfield,  a  distance  of  about  45  miles,  will  be  75 
minutes. 

The  Consolidated  Gas  and  Light  company  has 
purchased  the  properties  of  Kerlin  Bros.,  the  Tiffin 
Light  and  Fuel  company  and  the  Tiffin  Electric  Light 
and  Gas  company  at  Tiffin. 

The  stockholders  of  the  Cincinnati  Traction  com- 
pany held  a  meeting  a  few  days  ago,  and  all  the  old 
directors  and  officers  were  re-elected.  Reports  show 
the  company  to  be  in  a  very  satisfactory  condition. 

The  Springfield  Railway  company  has  been 
granted  a  franchise  to  extend  its  line  to  Ferncliff 
Cemetery,  a  distance  of  almost  one  mile. 

The  commissioners  of  Jefferson  County  have  been 
asked  to  grant  a  franchise  to  the  Steubenville  and 
Wheeling    Electric    Railway    company. 

The  Sandusky  and  Interurban  Electric  Railway 
company  has  filed  notice  with  the  secretary  of  state 
that  it  has  amended  its  charter  so  as  to  allow  the 
construction  of  a  branch  from  Ceylon  to  Norwalk. 

The  Cincinnati  Oxford  and  Western  Railroad  com- 
pany of  Cincinnati  has  been  incorporated,  with  a 
capital  stock  of  $10,000.  It  is  not  stated  whether 
steam  or  electricity  will  be  used. 

The  Sharon  and  Newcastle  Railway  company  of 
Youngstown  has  been  incorporated,  with  a  capital 
stock  of  $380,000.  The  company  proposes  to  build 
a  line  from  a  point  near  Hubbard,  on  the  road  op- 
erated by  the  Youngstown  and  Sharon  Street  Rail- 
way company,  to  the  Pennsylvania  state  line,  at  the 
crossing  of  the  Hubbard  and  New  Bedford  roads. 
The  incorporators  are  R.  Montgomery,  S.  D.  L. 
Jackson,  George  E.  Rose,  James  Kennedy  and 
Thomas  E.  Connell. 

George  K.  Browning  has  been  granted  a  franchise 
along  the  National  pike,  from  the  Muskingum 
county  line  to  Hebron,  in  Licking  County,  where  he 
expects  to  build  a  road  to  connect  with  the  Colum- 
bus. Buckeye  Lake  and  Newark  road. 

The  Big  Consolidated  road  of  Cleveland  is  to  have 
a  belt  line  that  will  reach  all  the  depots  and  at  the 
same  time  form  a  crosstown  line  which  will  connect 
with  nearly  all  the  other  roads  in  Cleveland.  It 
is  said  that  Mayor  Johnson  is  willing  for  the  exe- 
cution of  the   plans  as   they  stand. 

The  organization  of  the  "Toledo  and  Indiana  Rail- 
way company  of  Toledo  has  been  completed  by  the 
election  of  the  following-named  directors:  C.  P. 
Griffin.  A.  K.  Detwiler.  L.  W.  Brown,  C.  H.  Mas- 
lers,  Frank  Yesbera,  Dr.  James  Donnelly.  W.  P. 
Delaney.  J.  Q.  Files,  L.  E.  Flory  and  George  G. 
Metzger.  The  officers  chosen  by  the  directors  are 
as  follows:  President.  Hon.  Charles  P.  Griffin: 
vice-president,  George  G.  Metzger;  secretary,  L.  W. 
Brown  :  counsel.  C.  H.  Masters.  It  is  said  the  com- 
pany is  well  fixed  financially,  and  that  the  work  of 
gradin.g  will  begin  at   once. 

The  Columbus  Electric  Light  company  has  agreed 
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10  lease  its  plant  to  llic  city  at  $15,000  per  year  for 
three  years,  furnishing  1,200  lights,  the  city  to  leave 
the  plant  in  as  good  condition  as  it  was  found.  It  is 
difficult  to  tell  at  this  time  what  will  be  done  in  the 
matter. 

The  Tiffin  and  Port  Clinton  Railway  company  is 
a  new  company  incorporated  this  week,  with  a  cap- 
ital stock  of  :?20.ooo,  and  headquarters  at  Fremont. 
It  is  proposed  to  build  a  line  between  Tiffin  and 
Marblehead,  through  Fremont  and  Port^  Clinton. 
The  incorporators  are  \V.  H.  Dore,  H.  C.  DeRan, 
R.  G.  Kerlin,  E.   P.  Simon  and  J.  C.  Breene. 

The  City  Light  and  Power  company  of  Sebring 
has  been  incorporated,  with  a  capital  stock  of  $25.- 
000,  The  incorporators  are  George  E.  Sebring.  O. 
H.  Sebring.  F.  A.  Sebring,  E.  H.  Sebring  and  C.  J. 
Allbright. 

The  Consolidated  Gas  and  Light  company  of  To- 
ledo has  been  incorporated,  with  a  capital  stock  of 
$500,000,  for  the  purpose  of  furnishing  gas  for  fuel 
and  \'\Q.\n  and  furnishing  electricity  for  light  and 
power.^  J.  J\I.  Barr.  M.  B.  Daly.  C.  F.  M.  Niles. 
\V.  H.  Dore  and  R.  W.  Kirkley  are  the  incorporators. 

The  commissioners  of  Hamilton  County  have 
granted  the  Cincinnati,  Milford  and  Goshen  Street 
Railway  company  a  franchise  to  build  a  line  along 
the  Columbus  and  Wooster  pike,  from  the  Cincinnati 
city  limits  to  Terrace  Park  and  beyond. 

it  has  been  decided  to  locate  the  new  power  house 
of  the  Toledo,  Bowling  Green  and  Southern  road  at 
Findlay.    It  will  be  a  large  and  expensive  plant. 

O.  M.  C. 


Information  from  Indiana. 

Indianapolis.  June  24. — The  specifications  for  the 
new  electric-light  contract  for  Indianapolis  are  still 
being  much  discussed,  and  litigation  is  not  unlikely. 
The  Indianapolis  Light  and  Power  company  claims 
10  have  a  perpetual  franchise  to  furnish  private  light- 
ing in  the  city,  and  this  claim  will  have  to  be  set- 
tled.    A   municipal   plant  is  proposed. 

The  Tell  City  Electric  Light  company  has  filed 
anick-s  of  incorporation,  with  a  capital  stock  of 
$40,000.  The  company  will  erect  a  plant  at  Tell- 
City. 

Portland  reports  its  municipal  electric-light  plant 
a  success  for  the  first  year,  ended  June  ist. 

The  last  week  was  one  of  activity  m  matters  re- 
lating to  electric  lines.  The  Richmond  Interurban 
Railroad  company  began  the  construction  of  a  line 
from  Richmond  to  Centerville.  A  proposition  to 
vote  a  :^20,ooo  subsidy  to  the  Goshen  and  Northern 
Indiana  Traction  company  for  an  electric  line  from 
Goshen  to  Angolia  carried  by  a  large  majorit3%  and 
work  will  begin  immediately.  Ripley  and  Jackson 
townshi]>3  voted  a  two  per  cent,  subsidy  to  the 
Crawfordsville  Traction  company,  for  the  construc- 
tion of  an  electric  road  from  Crawfordsville  to  the 
coal  fields.  The  Hartford  City  council  granted  the 
Fort  Wayne,  Hartford  City  and  Muncie  Electric 
Railway  company  a  new  franchise.  Nearly  all  the 
right-of-way  has  been  secured,  and  the  work  of 
cons:ruction  will  soon  begin. 

George  F.  McCullough,  president  and  general 
manager  of  the  Union  fraction  company,  has  been 
summoned  to  Philadelphia  to  confer  with  Randall 
Morgan  and  other  large  stockholders  of  the  com- 
pany, and  it  is  given  out  that  the  conference  will 
result  in  a  deal  in  which  the  Union  Traction  com- 
pany, recenth'  incorporated  under  the  laws  of  New 
jersey  for  $15,000,000,  will  secure  control  of  160 
miles    of    electric    railway    centering    in    Anderson. 

Articles  of  incorporation  of  the  Indianapolis, 
Plainsfield  and  Western  Traction  company  were  filed 
with  the  secretary  of  state,  with  a  capital  fixed  at 
$200,000.  An  interurban  line  to  connect  Plain- 
field  with  Indianapolis  will  now  be  built,  work  to 
begin  next  month. 

The  prediction  is  made  that  the  era  of  electric- 
road  building  is  just  beginning,  and  that  it  will  be 
onl}-  a  matter  of  a  few  years  until  the  state  is  almost 
covered  by  a  network  of  tracks.  Roughly  esti- 
mated, plans  have  been  drawn  for  nearly  1,000  miles 
of  electric  railwa}'  in  this  state.  The  Legislature 
gave  the  interurban  promoters  a  great  lift  by  enact- 
ing a  law  giving  them  the  same  right  of  eminent 
domain  that  is  enioyed  by  steam  roads.  Thus  they 
are  able  to  survey  and  take  a  right-of-way,  where 
it  would  have  been  almost  impossible  to  have  ob- 
tained it  before.  Whether  an  electric  road  can 
condemn  a  right-of-way  alongside  of  a  steam  road, 
which,  under  the  law,  is  entitled  to  50  feet  on  either 
side  of  its  track,  will  be  determined  by  the  court. 
The  electric  roads  contend  that  they  can  condemn 
an3'  part  of  the  50  feet  that  is  not  being  used  by 
the  railroad.  If  the  court  so  decides,  it  will  be  a 
victory'    for    the    electric    roads. 

The  Tipton  Electric  Light  company  filed  articles 
of  incorporation,  with  a  capital  of  $25,000.  for  the 
purpose  of  providing  Tipton  with  electric  light  and 
power.  The  board  of  directors  is  headed'  by  C.  W. 
Ramsey. 

The  General  Electric  company  has  filed  articles 
with  the  secretary  of  state,  in  compliance  with  the 
new  foreign  incorporation  law  of  Indiana.  The 
company  gave  the  amount  of  its  capital,  represented 
in   Indiana,  as  $20,000.  F. 


Paul,  will  be  an  extension  of  the  Selby  Avenue  line 
in  St.  Paul,  out  Marshall  avenue,  to  the  bridge  over 
the  Mississippi  River,  thence  in  on  Lake  street, 
Minneapolis,  to  the  present  Minnehaha  Avenue  line. 
The  fourth  interurban  will  be  a  continuation  of  the 
Grand  Avenue  line  in  St.  Paul  to  the  Mississippi 
River.  This  line  will  require  a  new  bridge  over 
the  river.  Mr.  l.owry  further  says  that  if  the  new 
company,  recently  formed,  establishes  a  street-car 
line  between  Anoka  and  North  Minneapolis,  it 
will  be  given  good  connections  and  everything  done 
to   facilitate   its   operation. 

The  board  of  directors  of  the  Des  Moines  and 
Eldora  Electric  Railroad  company  will  take  bids 
at  once  for  the  construction  of  the  line  from  Des 
Moines  to  Nevada,  Iowa.  Next  year  the  road  will 
be  completed  from  Nevada  to  Eldora. 

The  Golden  Reward  company  will  ask  electric- 
railway  franchises  of  the  city  councils  of  Deadwood, 
Lead  and  Spearfish.  S.  D.  The  company  expects 
10  begin  work  at  once  after  securing  the  necessary 
franchises. 

W.  H.  Wheeler  of  Bcloit,  Wis.,  ha?  been  granted 
a  franchise  at  Ripon,  Wis.,  for  an  electric-lighting 
and   waterworks   system. 

The  Public  Service  company  of  St.  Cloud,  Minn., 
has  completed  wiring  connection  with  Sauk  Rapids, 
Minn.,  and  is  now  furnishing  that  village  with  elec- 
tric lighting. 

A  movement  is  on  foot  at  Stewartville,  Minn., 
for  the  establishment  of  an  electric-light  plant. 

A  bill  of  sale  has  been  filed  at  Des  Moines,  Iowa. 
by  the  Thomson-Houston  Electric  Light  company,  in 
favor  of  the  Capital  City  Lighting  company,  and  by 
the  Capital  City  in  favor  of  the  Des  Moines  Edison. 
All  the  property  was  ultimately  transferred  to  the 
Des  Moines  Edison  company.  This  is  the  consum- 
mation of  a  deal  which  was  made  some  months  ago. 

The  Tacoma  Railway  and  Power  company  of  Ta- 
coma.  Wash.,  has  completed  the  extension  to  Span- 
away  Lake,  and  has  put  it  in  operation. 

The  Postal  Telegraph-cable  company  has  a  line 
in  course  of  construction  from  Denver  to  Salt  Lake 
and    Spokane. 

'1  he  Fremont  Canal  and  Power  company  has  ap- 
jrlied  to  the  county  board  at  Fremont,  Neb.,  for  a 
franchise  for  the  construction  of  electric  lines  through 
the  county.  Lines  are  contemplated  west  to  the 
sugar  factory  at  Leavitt  and  east  to  the  county 
line  and  thence  to  Omaha.  The  company  owns  the 
water  right  for  the  Platte  River  canal. 

The  council  of  Creston,  Iowa,  has  granted  a  fran- 
chise to  Omaha  parties  for  an  electric  railway. 

The  Manitowoc  and  Northern  Traction  company 
has  been  incorporated  at  Manitowoc,  Wis.,  to  build 
the  proposed  line  to  Two  Rivers,  Wis.  The  capital 
stock  is  $100,000.  The  incorporators  are  H.  C. 
Higgins  of  Marinette,  Thomas  Higgins  of  Neenah 
and   H.   I.  Weed   of   Oshkosh. 

An  electric-light  and  power  system  is  projected 
for  Thompson,  Mont.  Jesse  Pruden  of  Missoula, 
Mont.,  who  has  a  water  right  on  Prospect  Creek, 
is  interested. 

The  Northwestern  Mammoth  Granite  and  Electric 
Power  company  has  been  incorporated  at  Spokane, 
Wash.,  \vith  a  capital  stock  of  $100,000.  It  pro- 
poses to  build  a  line  from  Spokane  to  the  Little 
Spokane,  and  there  to  operate  a  granite  quarry. 
Power  can  be  developed  at  the  little  Spokane  suffi- 
cient to  operate  the  line  and  to  operate  the  quarrying 
machinery. 

The  waterpower  plant  on  the  Platte  River,  near 
Fremont,  Neb.,  as  proposed  by  the  consolidated  elec- 
tric-light,  power  and  street-railway  interests  of 
Omaha,  is  to  be  an  immense  affair.  A  dam,  2,400 
feet  long  and  154  feet  high  at  the  highest  point,  will 
be  necessary.  The  cost  of  the  dam  alone  is  placed 
at  $400,000,  and  of  the  buildings  and  machinery, 
$1,250,000.  The  canal  and  other  work,  with  the 
wires  and  similar  work,  will  cost  about  as  much 
more.  The  time  needed  to  complete  it  is  placed  at 
four  years.  R. 


PERSONAL. 


Northwestern  Notations. 

ilinneapolis.  Minn..  June  22. — Thomas  Lowry, 
president  of  the  Twin  City  Rapid  Transit  company, 
says  that  the  third  interurban  line,  which  his  com- 
pany   will    construct   between    Minneapolis   and    St. 


J.  H.  Livesey  of  the  Detroit  office  of  the  General 
Electric  company  was  a  Chicago  visitor  early  in  the 
week. 

W-  B.  Baker,  secretary  of  the  Waupaca  (Wis.) 
Electric  Light  and  Railroad  company,  called  on 
some  of  his  Chicago  friends  last  week. 

William  V.  B.  Van  Dyck,  instructor  in  electrical 
science  at  Rutgers  College,  New  Brunswick,  N.  J., 
has  resigned,  to  take  up  a  position  with  an  electrical 
company  in  New  York  city. 

J.  R.  Giller,  formerly  general  foreman  of  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany, has  become  sales  manager  of  the  Ohio  Brass 
company   of   Mansfield,   Ohio. 

R.  R,  Jarvie  has  been  appointed  superintendent 
of  transportation  for  the  Metropolitan  West  Side 
elevated  railway  of  Chicago.  He  has  been  in  the 
company's  service  for  six  years,  and  was  a  clerk 
to  a  former  superintendent.  He  will  have  500  em- 
ployes in  his  charge. 

George  Amick  of  Otsego.  Mich.,  is  anxious  to 
learn  the  whereabouts  of  his  son.  Claud  Amick.  who 
formerly  worked  for  the  Kalamazoo  Valley  Electric 
company  and  later  was  employed  in  Chicago  as  a 
lineman.  The  young  man  was  foreman  for  a  con- 
struction company  and  had  charge  of  a  crew  of  line- 
men  when   the   father  heard   of  him   last..    Any   in- 


formation concerning  the  missing  man  will  be  grate- 
fully received  by  the  father. 

Oliver  P.  Waymire,  vice-president  of  the  Chilli- 
cothe  and  Hillsboro  (Ohio)  Traction  company, 
dropped  dead  of  heart  trouble  in  Springfield,  Ohio, 
a  few  days  ago.  Pie  was  tax  inquisitor  of  several 
counlics  and  was  interested  in  a  number  of  enter- 
prises  in    Springfield  and    Troy. 

The  marriage  of  Franklin  Judson  Pope  and  Miss 
Mary  Elheiwyn  Russell  took  place  at  Great  Bar- 
rington,  Mass.,  on  June  r2th.  Mr.  Pope  is  the  son 
of  Ralph  W.  Pope  of  Elizabeth,  N.  J.,  the  well- 
known  secretary  of  the  American  Institute  of  Elec- 
trical Engineers,  and  is  a  member  of  the  staff  of 
the   New    York  Evening   Sun. 

Thomas  Curtis  Clarke,  consulting  engineer  and 
former  president  of  the  American  Society  of  Civil 
Engineers,  died  at  his  home  in  New  York  city  on 
June  15th,  at  the  age  of  72  years.  He  was  "well 
known  as  a  bridge  engineer  and  designer  and  buill 
over  125  miles  of  iron  and  steel  bridges,  viaducts 
and  elevated  railways.  He  was  a  member  of  the 
Institute  of  Civil  Engineers  of  London,  and  also  of 
the  American  Philosophical  Society  of  Philadelphia. 

Jacob  Henry  Van't  Hoff,  professor  of  physical 
chemistry  in  the  University  of  Berlin,  was  the  re- 
cipient of  the  degree  of  LL.D.  by  the  University  of 
Chicago  at  the  recent  decennial  convocation.  This 
week  he  was  given  a  similar  honorary  degree  by 
Harvard  University.  Professor  Van't  Hoff  is 
called  by  scientists  the  father  of  modern  physical 
chemistry.  He  is  the  founder  of  the  theory  ex- 
plaining the_  space  relations  of  atoms  in  molecules — 
a  theory  said  to  be  essential  to  a  comprehension  of 
the  chemistry  of  organized  and  inorganized  matter, 
?nd  also  a  discoverer  in  the  domain  of  the  modern 
theory  of  solutions. 

Mr.  Cecil  B.  Smith,  member  of  the  Canadian  So- 
ciety of  Civil  Engineers,  assistant  engineer  of  the  city 
engineer's  department.  Toronto,  Canada,  and  for- 
merly assistant  professor  of  civil  engineering  in  Mc- 
Gill  University,  Montreal,  and  Mr.  William  S.  Al- 
drich,  member  of  the  American  Institute  of  Electrical 
Engineers,  member  of  the  American  Society  of  Me- 
chanical Engineers,  and  professor  of  electrical  engi- 
neering in  the  University  of  Illinois,  have  opened  an 
ofiice  as  consulting  engineers  in  the  Mail  and  Empire 
building,  Toronto,  Canada.  Professor  Aldrich,  in 
particular,  is  well  known  to  electrical  and  m.echanical 
engineers  in  the  LTnited  States,  and  he  has  many 
friends  who  will  wish  him  success  in  his  Canadian 
connection. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  to  be  erected  at  Marion, 

Fire  recently  destroyed  the  Delta  (Pa.)  electric- 
light  plant. 

The  village  of  McGraw,  N.  Y.,  is  to  be  lighted 
by  electricity. 

Sioux  Falls,  S.  D.,  has  decided  to  erect  a  municipal 
electric-light  plant. 

Lompoc.  Cal.,  contemplates  the  erection  of  an 
electric-light    plant. 

An  electric-light  plant  is  being  erected  at  Utica, 
111.,    by    H.    Grove. 

Thorold.  Ont.,  has  voted  $6,000  for  extending  its 
electric-light   system. 

Ipswich,  Mass.,  is  to  establish  an  electric-light 
plant   at    a   cost   of   $85,000. 

S.  Bacorn  has  sold  his  electric-light  system  in 
Rutland,  111.,  to  J.  S.  Webber. 

The  Electric  Light  company  of  Somerset,  Ky., 
has  been  incorporated,  with  a  capital  stock  of  $10,000. 

The  Pikes  Peak  Power  company  has  been  granted 
permission  to  erect  an  electric-light  plant  in  Victor, 
Colo. 

Pratt  City,  Ala.,  has  been  petitioned  for  a  fran- 
chise for  the  erection  of  an  electric-light  and  power 
plant. 

Fire  completely  destroyed  the  Rockville  (Md.) 
eiectric-light  power  house  recently,  the  loss  being 
$8,000. 

The  San  Gabriel  (Cal.)  Electric  company  has  de- 
cided  to  increase   its  capital   stock  from  $50,000   to 

$1,000,000. 

The  East  Jordan  (Mich.)  Electric  Light  and  Power 
company  has  been  incorporated,  with  a  capital  stock 
of  $10,000. 

The  Chattanooga  Electric  company  of  Chattanooga, 
Tenn.,  will  issue  $375,000  worth  of  bonds  for  im- 
provements. 

D.  T.  Bomar,  G.  W.  White  and  R.  I.  White  have 
incorporated  the  Citizens'  Light  and  Power  company 
at   Fort  Worth,   Texas. 

J.  W.  Urlson  has  purchased  the  plant  of  the  old 
water  and  light  company  at  Arkadelphia,  Ark.,  and 
will  soon  install  five  dynamos. 

The  Sardis  Electric  Light  and  Power  company 
has  been  organized  at  Sardis.  Miss.,  for  the  purpose 
of  erecting  an  electric-light  plant. 

J.  H.  Lawrence,  W.  Angus.  E.  P.  O'Brien  and 
others  have  incorporated  the  Suburban  Electric  Light 
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company  at  Oakland,   Cal.,   with   a   capital   stock  of 
$500,000. 

An  elcctric-liglit  plant  will  soon  be  erected  at 
Manning.  Iowa,  by  a  company  which  is  now  being 
formed,   with  $10,000  capital   stock. 

A  franchise  has  been  granted  to  the  Fish-Mans- 
field company  of  Shelby.  Ohio,  to  build  an  electric- 
light  plant   at   Mount   Gilead,   Ohio. 

The  Citizens'  Electric  Light  and  Power  company 
has  been  incorporated  at  Jamestown.  N-  D.,  by  T. 
Pettigrew,  B.  Hanna  and  J.   Knauf. 

It  is  estimated  that  the  power  plant  now  being 
erected  by  the  Citizens'  Light  and  Power  company  at 
Rochester,  N.  Y.,  will  cost  $1,500,000. 

The  Eager  Electric  company  has  been  incorpo- 
rated at  Watertown,  N.  Y.,  by  H.  Eager  and  F.  M. 
Bosworth.     The  capital  stock  is  $10,000. 

The  committee  on  electric  lights  and  waterworks 
at  St.  Peter,  Minn.,  has  been  aiithorized  to  advertise 
for  bids   for  improvements  to  the  power  plant. 

M.  Greene,  J.  D.  Vail  and  C.  E.  Sayre  have  in- 
corporated the  Excelsior  Lighting  company  at  Mar- 
shalltown,  Iowa,  with  a  capital  stock  of  $25,000. 

The  Wichita  (Kan.)  Gas,  Electric  Light  atid 
Power  company  has  decided  to  spend  $20,000  m 
improving  its  plant  and  installing  new  machinery. 

H.  L.  Jennings,  G.  Hutton,  J.  C.  Moore  and  L.  L. 
Johnson  have  incorporated  the  Jupiter  Light  com- 
pany   at  Lemoore,  Cal,,  with  $50,000  capital  stock. 

The  Unionville  (Conn.)  Electric  Light  and  Power 
company  has  been  incorporated,  with  a  capital  stock 
of  $20,000.     A  power  plant  will  be  erected  at  once. 

The  Beaver  Dam  (Wis.)  Light  and  Power  com- 
pany has  been  incorporated,  with  $50,000  capital 
stock,  by  F.  G.  Bigelow,  R.  Nunnemacher  and  C. 
Schley. 

The  Enterprise  Heat,  Light  and  Power  company 
has  been  incorporated  at  La  Salle,  111.,  with  a  capital 
stock  of  $25,000,  by  W.  R.  Hummer,  G.  A.  Wilson 
and  T.  Lucey. 

A.  S.  Grenier  of  the  electric-light  plant  at  Gilman, 
111.,  plans  to  furnish  electricity  for  both  street  and 
commercial  lighting  in  the  towns  of  Danforth,  Ash- 
kum  and   Clifton. 

Bids  will  be  received  until  July  5th  for  lighting 
the  streets  of  Red  Wing,  Minn.,  for  a  term  of  one, 
three  and  five  years,  respectively.  C.  E.  Harrison 
may  be  addressed. 

Rockingham,  N.  C,  has  voted  to  issue  bonds  for 
the  erection  of  an  electric-light  plant.  The  town 
will  install  30  arc  and  600  incandescent  lights.  H. 
S.  Lcdbctter  may  be  addressed. 

The  Atlantic  Light  and  Water  company  of  Nor- 
folk, Va.,  has  been  incorporated,  with  $500,000  cap- 
ital stock,  to  construct  electric  and  gas-lighting 
plants,  etc.    T.  R.   Heller   is  president. 

Kansas  City,  Mo.,  is  contemplating  the  establish- 
ing of  a  municipal  electric-light  plant.  An  ordinance 
is  before  the  council  providing  for  the  issuance  of 
$250,000   worth  of  bonds   for  that   purpose. 

The  Arcadia  Electric  Light,  Ice  and  Telephone 
company  has  been  incorporated  at  Arcadia,  Fla.,  to 
establish  and  maintain  a  general  electric-light  busi- 
ness in  that  city.     The  capital  stock  is  $20,000. 

The  lately  incorporated  Mexia  Lighting  company 
of  Mexia,  Texas,  has  remodeled  and  improved  its 
plant  and  will  increase  the  capacity  by  the  installa- 
tion of  a  direct-current  generator  of  about  40  kilo- 
watts. 

The  directors  of  the  Electric  and  Water  company 
at  Grand  Rapids,  Wis.,  have  decided  to  increase 
the  capacity  of  their  plant  by  putting  in  a  new 
engine,  a  boiler  and  a  dynamo,  at  a  cost  of  about 
$12,000. 

The  Nevada  Power,  Light  and  Water  company 
of  Nevada  City,  Cal.,  has  been  incorporated,  with 
an  authorized  capital  stock  of  $400,000.  The  in- 
corporators are  L.  A.  Gould,  F.  Blanch  and  D. 
O'Cionnell. 

A  number  of  Chicago  capitalists,  organized  as  the 
Little  Rock  Light,  Heat  and  Power  company,  have 
asked  the  City  Council  of  Memphis,  Tenn.,  for  a 
franchise  for  30  years,  to  operate  a  commercial  elec- 
tric-lighting plant. 

Articles  of  incorporation  have  been  filed  by  the 
Hillsborough  County  Light  and  Power  company, 
Manchester,  N.  H.  The  incorporators  are  W.  D. 
Lovell,  A.  E.  McReel  and  J.  F.  Springfield,  and  the 
capital  stock  is  $50,000. 

The  Rockford  Edison  company  of  Rockford,  111., 
is  making  some  improvements  to  its  system,  among 
them  being  an  addition  to  its  plant  on  the  east  side 
of  the  river.  The  addition  will  be  45  by  45  feet  in 
size  and  will  be  built  of  white  brick.  New  machin- 
ery is  to  be  installed. 

A  contract  has  been  made  between  the  city  of 
Muskegon,  Mich.,  and  the  Muskegon  Traction  and 
Lighting  company  for  the  lighting  of  the  city  for 
10  years,  beginning  June  I,  1901.  I'he  contract 
calls  for  175  1,200-candlepower  arc  lights  for  $76 
each  per  year  and  such  number  of  20-candlepower 
incandescent  street  lights  as  the  council  may  desig- 


nate, at  $12  per  annum  per  light.  Incandescents  for 
interior  lighting  are  to  be  furnished  at  15  cents 
per  kilowatt-hour.  The  company  plans  to  build  a 
$100,000    power    house    inmicdiately. 

The  Edison  Electric  company  of  Los  Angeles,  Cal., 
which  controls  a  large  number  of  light  and  power 
companies  in  Southern  California,  has  recently  ab- 
sorbed the  Redlands  (Cal.)  Electric  Light  and 
Power  company.  The  Edison  company  is  planning 
to  spend  $500,000  in  improvements  in  and  about 
Redlands. 

A  representative  of  Montgomery  Ward  &  Co.  ap- 
peared before  a  Chicago  council  committee  recently 
to  ask  for  a  franchise  for  a  private  electric-light 
system  to  furnish  lights  in  the  square  bounded  by 
Madison  and  Washington  streets,  Wabash  and  Mich- 
igan avenues.  The  committee  decided  that  a  tax  of 
10  per  cent,  on  the  gross  revenue  of  the  plant  should 
be  paid  in  consideration  of  the  franchise. 

A  contract  was  recently  let  for  the  entire  equip- 
ment of  the  new  central  station  being  built  by  the 
Citizens'  Electric  Light  company  of  Battle  Creek, 
Mich.  The  installation  will  consist  of  one  275  and 
one  135-kiIowatt,  two-phase,  Stanley  inductor  alter- 
nators, together  with  "Station  and  sub-station  switch- 
boards, step-up  transformers,  etc.,  and  will  be  sup- 
plied by  the  Northern  Electrical  Manufacturing 
company  of  Madison,  Wis.  The  larger  unit  will  be 
belted  to  a  waterwheel  of  about  250  horsepower,  and 
the  smaller  one  will  be  driven  by  a  Buckeye  engine. 
On  account  of  the  limited  and  uncertain  water- 
power  available,  it  will  be  necessary  to  operate  these 
generators  in  parallel,  the  smaller  unit  taking  its 
load  automatically  in  proportion  to  the  power  of 
the  waterwheel.  This  will  mean  that  the  water- 
driven  unit  will  at  all  times  carry  the  bulk  of  the 
load,  the  engine-driven  unit  being  called  upon  only 
when  the  power  of  the  waterwlieel  falls  below  nor- 
mal. These  conditions  have  been  met  with  satisfac- 
tory results  in  inany  plants  equipped  with  Stanley 
apparatus.  


ELECTRIC  RAILWAYS. 

The  consolidation  of  the  trolley  system  centering 
at  Meadville,  Pa.,  with  a  capital  stock  of  $1,500,000,  is 
rumored. 

Surveys  have  been  completed  at  Beaumont,  Texas, 
for  the  proposed  electric-railway  system  which  will 
embrace  20  miles  of  trolley  lines. 

A  franchise  has  been  granted  by  the  Village  Coun- 
cil at  Bryan,  Ohio,  to  the  Southern  Michigan  Street 
Railway  company,  to  construct  a  road  from  Bryan 
to   Hillsdale,   Mich. 

The  Muncie-Greenfield  Electric  Railroad  company 
has  been  organized  at  Muncie,  Ind.,  with-W.  H. 
Wood,  president,  and  E.  Elliott,  treasurer.  The 
capital   stock   is   $500,000. 

The  Pottstown   (Pa.)   Traction  companv  has  been 
incorporated,    with    $i40j000    capital   stock,    to   build 
a    street    railway    in    Pottstown    and    suburbs.     The  , 
road  will  be  21   miles  long. 

A  project  for  an  electric  railway  at  Petersburg, 
Va.,  includes  the  erection  of  a  power  plant  to  cost 
$1,000,000.  L.  E.  Spencer  of  the  New  York  Trust 
company  of  New  York  is  interested. 

The  Golden  Bridge  Electric  Railway  company, 
North  Salem,  N.  Y.,  has  been  incorporated,  with 
a  capital  stock  of  $100,000,  to  construct  an  electric 
railway   from  North  Salem  to  Ridgebury,  Conn. 

J.  J.  Elliott,  A.  W.  Selover,  E.  E.  Fuller  and 
H.  G.  Selover  have  incorporated  the  Minneapolis 
and  Anoka  Railway  company,  with  $200,000  capital 
stock.     Work  of  construction   will   begin  at  once. 

The  Mohawk  River  Traction  company  has  been 
incorporated  in  New  York,  with  a  capital  stock  of 
$iGo,ooo,  to  operate  an  electric  railway  through  Nel- 
liston.  Fort  Plain,  Canajoharie  and  Sharon  Springs. 

Allan  I.  McDermott  has  been  appointed  receiver 
for  the  Washington  (D.  C.)  Traction  and  Electric 
company.  Application  for  the  receivership  was  filed 
by  the  United  States  Mortgage  and  Trust  company 
of   New  York. 

J.  R.  Scrugham,  R.  T.  Belt,  N.  Wolf  and  others 
have  incorporated  the  Cincinnati  and  Suburban 
Traction  company  at  Bethel,  Ohio,  with  a  capital  of 
$750,000.  An  electric  railway  will  be  built  from  Lin- 
wood   to    Bethel. 

E.  L.  McFadden,  L.  W.  Link  and  J.  A.  Jennc  have 
incorporated  the  Granite  City  and  Edwardsville  Rail- 
road company  at  Venice,  111.,  with  $60,000  capital 
stock.  The  company  will  erect  a  street-railway  and 
electric-lighting  plant. 

The  Camden  Interstate  Railway  company  of  Hunt- 
ington, W.  Va.,  has  filed  a  mortgage  for  $1,500,000  in 
favor  of  the  Citizens'  Trust  and  Guaranty  company 
of  West  Virginia,  to  cover  an  issue  of  bonds.  The 
money  is  to  be  used  in  building  extensions  and  mak- 
ing improvements. 

The  Warren  and  Garrettsville  Electric  Railway 
company  has  made  application  for  a  50-year  fran- 
chise to  build  an  electric  railway  from  Garretts- 
ville, Ohio,  to  the  county  line  in  the  northeast 
corner   of  Windham. 

The  Village  Council  of  Illiopolis,  111.;  has  granted 
a  franchise  to  Myers  and  Dempsey,  representatives 
of  the  new  electric  railroad  between  Springfield  and 


Decatur,  which  gives  the  railway  company  the  right- 
of-way    through    the   village. 

The  Detroit  and  Monroe  Electric  Railway  com- 
pany has  been  incorporated  in  Michigan,  to  build  an 
electric  line  from  Monroe  to  Detroit,  with  branches 
to  Carleton,  Rockwood,  Trenton  and  Wyandotte. 
The  road  will  be  49  miles  long. 

The  Essex  Cross  Railway  company  has  been  in- 
corporated at  Trenton,  N.  J.,  with  a  capital  stock 
of  $500,000.  A  trolley  line  will  be  built  in  Essex 
County,  N.  J.  The  incorporators  are  J.  A.  Law- 
rence,  F.  M.  Eppley  and  G.   A.  Smith. 

J.  B.  Ford  of  Wyandotte,  Mich.,  is  planning  an 
electric  road  to  carry  coal  from  the  Saginaw  Bay 
district  to  Southern  Michigan  towns,  including  De- 
troit and  Bay  City.  Coal  cars  are  to  be  run  at 
night  and  passenger  cars  in  the  daytime. 

The  Watertown  and  Carthage  Traction  company 
has  been  incorporated  at  Watertown,  N.  Y.,  with  a 
capital  stock  of  $200,000.  The  company  will  build 
an  electric  railway  to  connect  Watertown,  Black 
River,  Felt's  Mills,  Great  Bend  and  Carthage.  The 
line   will    be   20   miles   long. 

The  Des  Moines,  Nevada  and  Eldora  Railway 
company  has  been  incorporated  at  Des  Moines,  Iowa, 
with  a  capital  stock  of  $30,000.  An  electric  road 
will  be  built  from  a  connection  with  the  Des  Moine.s 
interurban  road  to  Eldora  in  Hardin  County,  and 
will  extend  north  and  east. 

It  has  been  reported  that  the  Connecticut  Railway 
and  Lighting  company  has  closed  a  deal  by  which  it 
secures  control  of  the  entire  electric-railroad  system 
of  New  Haven,  Conn.  There  is  over  60  miles  of 
track  in  the  system,  and  it  is  said  that  $3,000,000 
was  the  price  paid  by  the  purchasing  company. 

The  Chicago  City  Raihvay  company  has  placed 
its  order  for  J20  new  cars  for  the  Wentworth  ave- 
nue line  with  the  St.  Louis  Car  company.  The 
City  Railway  company  has  had  great  success  with 
the  new  electric  cars  it  put  into  service  last  win- 
ter, and  the  new  ones  will  be  of  the  same  pattern. 

The  Denver  and  Northwestern  Railway  company 
has  been  incorporated  at  Denver,  Colo.,  by  S.  M. 
Perry,  C.  J.  Hughes,  F.  Perry  and  A.  Smith.  The 
company  proposes  to  build  an  electric  line  from 
Denver  to  the  mouth  of  the  Platte  Canyon  and  to 
Boulder,   Greeley,   Louisville,    Littleton   and  Golden. 

■The  St.  Louis,  O'Fallon  and  Lebanon  Electric 
Railroad  company,  with  its  principal  offices  at  Lenz 
Station,  111.,  has  been  incorporated  for  $25,000  by 
G.  J.  Kobusch.  St.  Louis,  J.  A.  Day,  J.  M.  Bramlett'e 
and  others.  The  object  of  the  company  is  to  con- 
struct an  electric-railway  line  from  East  St.  Louis 
to  Lebanon,  111. 

The  San  Bernardino  (Cal.)  Traction  company  has 
been  organized,  with  a  capital  of  $500,000,  for  the 
purpose  of  building  and  operating  an  electric  street 
railway.  The  incorporators  are  H.  Fisher,  H.  .Sin- 
clair, E.  D.  Graham,  A.  C.  Dehman  and  J.  H.  F'isher. 
The  road  will  have  branches  to  Los  Angeles,  River- 
side   and   Highlands. 

Wallace  D.  Lovefl,  who  is  largely  interested  in 
electric  street  railways  in  New  Hampshire,  says 
that  the  new  roads  he  is  interested  in  and  which 
v/ill  be  built  this  year  are  the  Dover,  Somersworth 
and  Rochester,  Sea'brook  and  Hampton  Beach. 
Portsmouth  and  Exeter,  Haverhill,  Plaistow  and 
Newton,  Haverhill  and  Plaistow,  and  Manchester 
and  Haverhill  railways. 

The  Youngstown-Sharon  Street  Railway  com- 
pany will  expend  about  $2,500,000  in  Ohio  and 
western  Pennsylvania  on  its  new  trolley  system. 
The  contract  has  been  made  for  all  the  steel  rails 
to  be  used  in  the  construction  of  the  road  between 
Sharon  and  Newcastle,  a  distance  of  21  miles.  The 
road  when  completed  will  connect  Sharon  and 
Cleveland,  taking  in  intermediate  points. 

A  syndicate  headed  by  Pierre  S.  F.  Dupont  of  Lo- 
rain, Ohio,  has  purchased  the  40  miles  of  trackage, 
equipment,  rights  and  franchises  of  the  Dallas  Con- 
solidated Electric  Street  Railway  company  and  the 
North  Dallas  Circuit  Railway  company  of  Dallas, 
Texas.  The  sale  also  includes  the  Twin  City  Rail- 
way company,  the  interurban  line  now  being  con- 
structed   between    Dallas    and    Fort    Worth. 

Atlanta  (Ga.)  and  Mobile  (Ala.)  capitalists  have 
secured  a  controlling  interest  in  the  IVIobile  Street 
Railway  company.  It  is  said  that  J.  Howard  Wilson 
of  Mobile  is  interested  in  the  sale.  Mr.  Wilson  is 
president  of  the  Mobile  Light  and  Railway  com- 
pany, operating  a  large  system  in  Mobile,  and  the 
above  sale  is  said  to  effect  a  consolidation  of  the 
two  companies,  representing  nearly  30  miles  of 
railroad. 

It  is  reported  that  the  Cincinnati  Traction  com- 
pany has  secured  all  the  lines  operating  across  the 
Ohio  River,  between  Cincinnati  and  Covington,  Ky., 
and  Newport,  Ky.  It  is  said  that  the  directors  of 
the  Cincinnati,  Covington  and  Newport  Street  Rail- 
way company  will  confirm  the  sale.  This  will  put 
all  the  street  railways  on  both  sides  of  the  river 
at  that  point  under  the  control  of  the  Widener- 
Elkins  syndicate. 

A  project  to  connect  Saginaw  and  Grand  Rapids, 
Mich.,  by  means  of  an  electric  railway  is  being  vig- 
orously pushed.  A  company  has  been  incorporated, 
v,'ith    a   capital    stock   of  $1,000,000,    and   the    bonds 
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have  been  taken  by  an  eastern  syndicate.  The  route 
will  be  from  Grand  Rapids  through  Greenville,  Stan- 
ton. Elmore.  Lake  Odessa,  Alma,  St.  Louis,  to  Sag- 
inaw. The  road  will  be  known  as  the  Grand  Rapids 
and    Saginaw^   electric   railroad. 

According  to  statistics  compiled  from  American 
Street  Railway  Investments,  there  were  in  1900  905 
companies  in  the  United  Slates  operating  electric, 
cable  and  horse  railways.  The  mileage  of  track  is 
given  at  20,442,  of  which  19.314  miles  is  used  by 
electric  companies.  The  total  number  of  cars  is 
62,918,  and  of  these  55,084  are  operated  on  electric 
roads.  The  aggregate'  capital  stock  for  1900  is  given 
at  $1,066,196,460,  an  increase  over  1899  of  $75,183,698. 

An  ordinance  may  soon  be  introduced  in  the  Chi- 
cago City  Council  providing  for  the  posting  of  a 
Duhccmau  at  the  door  of  every  street-car  barn,  on 
and  after  September  i.  1903,  for  the  purpose  of 
preventing  the  egress  of  any  street  car  on  which 
a  license  fee  of  $200  has  not  been  paid.  An  alder- 
man who  takes  a  leading  part  in  traction  discus- 
sions is  responsible  for  the  proposed  ordinance,  and 
he  proposes  to  introduce  his  plan  at  an  early  date. 

The  Legislature  of  Michigan  has  passed  a  bill 
that  requires  all  electric  interurban  railway  compa- 
nies to  provide  and  carrj'.  at  each  end  of  every  car 
in  use  upon  such  a  lire,  an  ax  and  saw.  to  be  used 
only  in  case  of  accident,  suitable  water  tanks  in  each 
car^  and  to  carr^-  at  all  times  a  reasonable  supply 
of  wholesome  drinking  water.  The  bill  also  cajls 
upon  the  companies  to  maintain,  upon  each  passenger 
car,  a  suitable  toilet  room  with  proper  conveniences 
for  the  use  of  passengers. 

The  Bituminous  Street  Railway  company  of  Clear- 
field was  incorporated,  with  $180,000  capital  stock, 
to  build  30  miles  of  track  to  connect  Clearfield 
with  Dubois,  Falls  Creek  and  other  districts  in 
Clearfield  County,  Pa.  G.  A.  Lukehart  is  president. 
The  directors  are  W.  A.  Engleman,  J-  B.  Hess, 
J.  A.  Vasbinden.  These  gentlemen  are  also  inter- 
ested in  the  Old  Town  Street  Railway  company  of 
Curwcnsville,  \vhich  was  chartered  to  build  a  line 
seven  miles   long,  with  $42,000   capital    stock. 

Press  dispatches  from  Toronto,  Ont..  report  that 
a  deal  having  for  its  object  the  combining  of  all 
Canadian  gas.  electric-light,  street-railway  and  power 
concerns  within  100  miles  of  Niagara  Falls  is  about 
to  be  closed.  The  deal  was  engineered  by  New  York, 
Toronto  and  Montreal  capitalists,  and.  it  is  said,  will 
be  a  Canadian  copy  of  the  International  Traction 
company  of  Buffalo.  Tonawanda  and  Niagara  Falls, 
and  will  likely  be  controlled  by  the  same  interests. 
Power  lines  will  be  built  from  Niagara  Falls,  and 
the  entire  system  operated  from  that  point. 

A  syndicate  of  Boston  capitalists  has  incorporated 
the  Seattle-Tacoma  Interurban  Railway  company  in 
the  state  of  Washington.  The  company  has  a  cap- 
ital stock  of  $2,000,000.  An  electric  raihvay  will  be 
built  between  Seattle  and  Tacoma.  a  distance  of  3^ 
miles,  and  the  construction  will  be  such  that  it  will 
be  possible  to  maintain  a  speed  of  60  miles  an  hour. 
The  road  will  be  equipped  for  both  passenger  and 
freight  business.  Lee.  Higginson  &  Co.,  Kidder, 
Peabody  &  Co.  and  Stone  &  Webster  are  members 
of  the  syndicate. 


AUTOMOBILES. 


On  June  17th.  Bunker  Hill  Day.  over  50  auto- 
mobiles participated  in  the  Massachusetts  Automo- 
bile Club's  run  from  Boston  to  Massapoag  Lake. 
Sharon.  ^lass.  Other  carriages  came  from  Provi- 
dence, R.  I.,  \\'ith  the  Rhode  Island  Club.  In  all,  go 
carriages  and  210  persons  reached  Sharon.  After 
dinner  there  were  several  informal  events  in  front 
of  the  hotel. 


show  that  the  cable  lines  are  working  very  suc- 
cessfully. Time  is  furnished  now  from  the  observa- 
tory at  Manila  to  all  important  points  throughout 
the  islands,  and  a  press  bulletin  goes  free  daily  to 
every  garrison. 

Communication  between  Brazil  and  the  United 
States  has  been  greatly  facilitated  by  the  opening  of 
the  new  line  between  New  York  and  the  Azores 
Islands,  connecting  with  the  line  from  Brazil,  via 
Lisbon.  Messages  can  now  be  sent  without  delay 
and  the  cost  of  transmission  has  been  reduced  about 
25  per  cent. 

It  is  said  that  a  home  for  railroad  employes  is  to 
be  built  in  or  near  Chicago  by  the  Order  of  Railway 
Telegraphers.  The  plans  for  the  home  call  for  an 
expenditure  of  between  $400,000  and  $500,000.  The 
headquarters  of  the  order  are  in  Peoria,  111.,  but 
Chicago  is  recommended  for  the  home  on  account 
of  its  accessibility  from  all  parts  of  the  country. 

The  Central  African  telegraph  that  connects  Braz- 
zaville with  Loango  on  the  west  coast  has  been 
completed.  The  line  from  Brazzaville  to  Stanley 
Pool,  which  is  being  erected  to  connect  with  the 
telegraph  system  of  the  Congo  state,  wnll  ultimately 
be  extended  to  Lake  Tanganyika,  where  it  will  form 
a  conjunction  with  the  German  East  African  system. 

Experiments,  in  connection  with  a  new  telegraph 
system,  have  recently  been  conducted  by  the  postal 
engineers  between  London  and  Glasgow.  The  new 
apparatus  is  the  invention  of  a  French  engineer  of 
the  name  of  Mercadier,  and  it  is  said  that  it  is 
possible  to  send  12  separate  messages  over  one  wire 
at  the  same  time.  The  system  is  also  capable  of 
being  duplexed,  making  it  possible  to  send  24  sep- 
arate messages  at  one  time  over  a  single  wire. 

United  States  Consul  Guenther  at  Frankfort  says 
that,  according  to  experiments  conducted  by  H. 
Janssen  on  Mont  Blanc,  it  is  not  necessary  to  erect 
poles  for  stringing  telephone  and  telegraph  wires  in 
snow-covered  countries.  If  the  snow  is  several 
inches  thick,  it  serves  as  a  good  insulator;  the  wires 
can  simply  be  laid  down,  and  be  ready  for  trans- 
mission of  messages.  Similar  experiments  with 
equally  favorable  results  were  made  on  Mount  ^tna. 

The  Eastern  Telegraph  company  has  finished  lay- 
ing a  cable  from  Falmouth  to  St.  Vincent,  Cape  Verde 
Islands.  It  passes  through  the  office  of  the  Western 
Telegraph  company  at  Funchal  and  is  worked  in 
connection  with  the  Cape-St.  Helena  route.  The 
Western  Telegraph  company  has  four  cables  at 
Funchal — two  to  Lisbon  and  two  to  St.  Vincent.  One 
of  the  Lisbon  cables  is  continued  to  Brazil  and  con- 
nects that  country  with  Europe.  The  direct  cable 
route  from  Funchal  to  the  United  States  is  bv  wav 
of  Lisbon  and  the  Azores.  The  rate  to  New  York  is 
about  50  cents  a  word. 

Articles  of  incorporation  have  been  filed  at  Jersey 
City,  N.  J.,  by  the  Postal  Telegraph  Cable  com- 
pany of  New  Jersey.  The  object  of  the  company  is 
to  construct  and  operate  a  telegraph  line  whollv 
within  the  state  of  New  Jersey.  The  capital  stock 
is  $50,000.  The  incorporators  are  William  H.  Baker. 
Charles  P.  Bruch  and  Theodore  L.  Cuyler,  Jr.  Mr. 
Baker,  vice-president  of  the  Postal  Telegraph  com- 
pany, when  questioned,  said  that  the  companv  pro- 
noses  to  operate  over  all  the  wires  which  it  has  in 
New  Jersey  under  one  head,  and  that  the  new  ar- 
rangement  is  simply  a  business  proposition. 


PUBLICATIONS. 


A  June  bulletin,  sent  out  by  the  Sprague  Electric 
company  of  New  York  city,  describes  in  detail  its 
hue  of  Lundell  motors.  Eight  different  types  of  ma- 
chines are  illustrated  and  dimensions  of  the  various 
sizes   are   given  in   tables. 

A  new  catalogue  has  been  recently  issued  by  the 
New  York  and  Franklin  Air  Compressor  companies 
illustrating  and  describing  their  latest  type  compres- 
sors, designed  for  the  operation  of  pneumatic  tools 
and  machinery-  in  machine  shops,  boiler  shops,  ship- 
yards, foundries,  etc.  The  publication  also  contains 
much  valuable  information  and  data  relating  to  the 
points  to  be  considered  in  the  selection  of  air-com- 
pressing machinery  and  its  proper  installation  in  the 
attainment  of  the  highest  economical  results. 


TELEGRAPH. 


It  is  reported  that  the  Russian  government,  m 
order  to  facilitate  the  telegraphic  business  between 
Odessa  and  Berlin,  will  construct  a  direct  line  be- 
tween these  two  cities.  Work  on  the  new  line  will 
be  commenced  in  the  spring. 

The  Commercial  Cable  company  has  recently  com- 
pleted laying  a  cable  between  Watervllle.  Ireland, 
and  Weston-Super-Mare.  from  which  place  it  will 
be  connected  directly  to  London.  The  British  gov- 
ernment has  long  opposed  this  plan,  and  the  com- 
pletion of  the  work  marks  the  end  of  the  struggle. 

The  U^nited  States  cableship  Burnside.  which  has 
been  laying  cable  in  the  Sulu  Archipelago,  has  laid 
practically  all  the  cable  it  had  on  board,  and  reports 


messages  were  frequently  sent  across  the  water  be- 
tween the  two  places  in  an  eminently  satisfactory 
manner.  The  poles  used  as  the  initial  points  in 
the  system  are  about  150  feet  high  and  about  six 
miles  apart. 

The  Dominion  government  of  Canada  has  taken 
up  the  question  of  utilizing  the  Marconi  system  of 
wireless  telegraphy  in  all  seriousness,  and  has  cabled 
for  two  instruments.  Upon  their  receipt,  the  work 
of  putting  them  to  a  practical  test  will  be  at  once 
entered  upon.  A  series  of  experiments  with  this 
system  will  be  made  by  D.  H.  Keeley,  superintendent 
of  government  telegraphs,  on  board  the  steamer 
Tyron,  which  is  about  to  leave  Halifax,  N.  S.,  with 
the  22  miles  of  submarine  cable  to  connect  Belle  Isle 
with  the  shore  end  of  the  Gulf  telegraph  system  at 
Chateau  Bay.  Upon  the  result  of  the  test  will  de- 
pend whether  the  system  can  be  made  use  of  as  an 
alternative  to  the  cables  connecting  the  island  of 
Anticosti.  and  other  important  isolated  stations  in 
the  Gulf  of  St.  Lawrence,  with  the  land  lines.  Fre- 
quently, in  winter  and  early  spring,  these  cables  are 
interrupted.  The  Montreal  shipping  men  are  of  the 
opinion  that  should  the  instruments  realize  all  that 
is  claimed  for  them,  the  dangers  of  the  St.  Law- 
rence route  would  be  reduced  at  least  70  per  cent. 


SPACE    TELEGRAPHY. 

The  French  navy  officials  have  decided  to  equip 
the  flagships  Bouvet,  Amiral.  Pothuau  and  Charles 
I^Iartel  with  wireless-telegraphy  systems  for  use  in 
the  approaching  naval  maneuvers. 

The  Federal  Wireless  Telephone  and  Telegraph 
company  of  Pierre.  S.  D..  has  filed  articles  of  in- 
corporation, with  $;.ooo.ooo  capital  stock.  Alfred 
B.  Davis.  Seymour  Lee  and  W.  A.  J.  Seals  are  the 
incorporators. 

A  dispatch  from  Buenos  Ayres,  Argentine  Republic, 
states  that  Mr.  Ricaldoni.  an  engineer,  has  just 
made  experiments  with  an  improved  system  of  wire- 
less teleer.iphv.  The  results  of  the  experiment  were 
very  satisfactory. 

W.  L-  Mercereau.  sunerintendent  of  steimshins 
of  the  Pere  Marauette  Railroad  comnanv,  is  plan- 
ning to  install  wireless  telegrsnhy  on  all  the  steamers 
of  the  line.  This  svstem  will  supplant  the  earrier- 
nigeon  serv-ce.  which  had  been  nlanned  for  the 
boats.  Land  stations  on  Lake  Michis^n  for  th** 
line  will  be  located  at  Milwaukee,  Ludington  and 
Manitowoc. 

Professor  R.  Fessenden.  the  United  Spates  Weather 
Purpau's  wireless-telePTaphv  expert,  has  been  in- 
stalling bi=:  svstem  of  wireles"^  telef^raphy  on  th*= 
co3st  nf  Virp-inia.  Professor  Fessend'='n  is  reported 
PS  havincr  saM  that  his  experiments  at  Cape  Hatteras. 
■Roanoke  ;ind  thereabouts  have  resulted  satisfactnritv 
i;nd  that  creat  progress  has  been  made  in  the  work 
at  those  points. 

It  is  "^aid  that  the  recent  report  of  the  board  nf 
naval  oPicers  recommf'ndinff  the  adontion  of  wireless 
tplecrrpniiv  and  the  disu:=!e  nf  hnmirsr  pi<reons  in  the 
TTnltpd  Static  Na\n,'  was  doi'btless  based,  in  nart.  nn 
the  s'lccp'^sf'il  onfratiop  of  th**  vpw  svstem  between 
Governor'?  Island  and  Fort  Wad.sworth.  wh'ch  was 
inspected  by  the  board  some  time  ago.    Last  summer 


MISCELLANEOUS. 


Plans  are  being  made  for  the  creation  of  a  federal 
bureau  of  technics  in  Germany.  Members  of  the 
leading  chemical  and  electrical  works,  the  German 
association  for  protecting  the  trades,  the  Technical 
Association  of  Germany,  the  Association,  of  German 
Engineers,  the  Union  of  German  Patent  Lawyers 
and  the  Central  Bureau  for  Scientific  Investigation 
are  on  the  executive  committee,  which  has  charge 
of  the  plans. 

It  is  the  desire  of  the  Uhited  States  Civil  Service 
Commission,  Washington,  D.  C,  to  establish  an 
eligible  register  for  the  position  of  laboratory  as- 
sistant in  physics.  National  Bureau  of  Standards. 
Treasury  Department,  at  $1,200  or  $1,400  a  year. 
Persons  who  desire  to  compete  should  apply  for 
application  form  304  and  special  form,  which  should 
be  executed  and.  with  the  material  required,  filed 
with  the  commission  prior  to  the  hour  of  closing 
business   on  July   6th. 

The  Council  of  the  Institution  of  Electrical  Engi- 
neers of  England  is  considering  the  formation  of  a 
museum  for  objects  or  apparatus  not  now  in  com- 
mercial use.  but  which  possess  interest  in  connection 
with-  electrical  science  and  its  application.  To  pre- 
vent the  loss  to  the  profession  of  the  many  objects 
of  historical  interest  that  are  still  in  existence,  the 
council  has  invited  the  members  of  the  Institution 
and  their  friends  to  co-operate  with  it  in  the  col- 
lection of  such  apparatus  as  may  be  available. 


TRADE  NEWS. 


Sipe  &  Sigler  of  Cleveland.  Ohio,  announce  that 
they  have  been  awarded  the  contract  for  a  battery  of 
64  cells  of  800  ampere-hour  capacity,  to  be  installed 
at  the  Skuylkill  Arsenal,  Philadelphia. 

Articles  of  incorporation  have  been  issued  to  the 
Spencer  Electrical  company.  New  York  city.  The 
directors  are  J.  H.  Spencer.  C.  L.  Child  and  Henry 
Dawson.     The  company  has  a  capital  of  $100,000. 

The  Utica  Drop  Forge  and  Tool  company  and 
the  Smith  &  Hemenway  companj'  of  New  York  city 
announce  that  their  exhibit  can  be  seen  at  the  Pan- 
American  Exposition,  in  section  S,  Electricity  build- 
ing,  in  Marland's  collective  exhibit. 

The  Meriam-Abbott  company  of  Cleveland  has  re- 
cently been  incorporated,  with  a  capital  stock  of  $50,- 
000.  The  purpose  of  the  new  company  is  to  manu- 
facture engines,  electric  motors,  generators,  storage 
batteries,  charging  outfits  and  other  electrical  sup- 
plies and  machinerv.  The  incorporators  are  Frank 
E.  Abbott.  F.  P.  Root,  E.  B.  Meriam,  Joseph  B. 
Meriam  and  Walter  R.  Root. 

"The  officials  of  the  National  Automobile  and 
Electric  company- of  Indianapolis,"  writes  the  In- 
diana correspondent  of  the  Western  Electrician, 
"are  rejoicing  over  the  fact  that  they  have  done 
so  much  for  Indianapolis  in  bringing  here  from 
Chicago  James  K.  Pumpelly,  a  chemist  and  elec- 
trician of  national  reputation.  Mr.  Pumpelly 's  spe- 
cialty is  storage  batteries.  He  has  taken  out  more 
patents  in  his  line  of  investigation,  it  is  said,  than 
any  other  man  in  the  country.*'  The  Indianapolis 
company  will  manufacture  under  new  inventions  and 
improvements  of  Mr,  Pumpell}",  who  has  removed 
to  Indianapolis  from  Chicago.  Mr.  Pumpelly  has 
had  wide  experience  in  the  storage-battery-  business, 
having  devoted  much  attention  to  vehicle  batteries. 
His  inventions  and  services  should  be  of  great  value 
to  the  new  Indianapolis  company. 


BUSINESS. 


The  Monon  Route  is  arranging  a  Cincinnati  ex- 
cursion from  Chicago.  Tickets  will  be  on  sale  July 
5th  to  7th,  crnod  rcturninsr  until  August  31st  bv 
depositing  with  agent  at  Cincinnati.  The  rate  is 
one  fare  for  the  round  trip.  The  Chicago  city 
ticket  office  of  the  Monon  is  at  232  Clark  street. 

I     The  Gonld  Storage  Battery  companv  of  New  York 
^  'city   has   recently  broken   into  the   German   market. 
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Gould  automobile  batteries  are  said  to  be  more 
suited  to  automobile  work  than  the  best  German 
product.  The  Gould  lOO-ampcrc-hour  battery  only 
weighs  20  pounds  per  cell  complete,  it  is  said.  It 
is  of  the  hardy  electrochemical  formation,  nor  of 
the  pasted  type,  and   long  life  is  a  feature. 

The  Chicago,  Burlington  and  Quincy  Railroad 
company  announces  that  on  special  days  during 
this  summer  the  rates  for  round-trip  tickets  over 
its  route  from  Chicago.  Peoria  and  St.  Louis  vo 
Colorado  will  he  more  than  cut  in  half  and  that  on 
other  days  about  half  rates  will  apply.  The  com- 
pany is  d')ing  u\'crylhiiig  pcssiltK'  this  yc:u'  to  make 


it  convenient  and  not  too  expensive  for  people  of 
moderate  means  to  spend  their  vacation  in  the  Colo- 
rado mountains.  Illustrated  books  on  Colorado, 
with  information  about  hotels,  ranches,  etc.,  may 
be  obtained  from  P.  S.  Enstis,  general  passenger 
agent  of  the  company,  at  Chicago. 

The  Stilwcll-Bicrce  &  Smilh-Vaile  company  of 
Dayton,  Ohio,  through  its  engineer.  C.  P.  Fotsom. 
lias  secured  a  nice  order  for  its  Victor  high-pressure 
turbines  in  Canada.  The  wheels  will  be  used  by  the 
Ouiatchouan  Pulp  company,  Ouiatchouan.  Que.,  and 
will  operate  under  a  240-foot  working  head.  The 
pulp  mill    will  have  a   daily  capacity  of  30  tons   of 


pulp.  The  order  includes  two  1,000-horsepower 
wheels  for  driving  the  grinders,  one  500-horsepowcr 
wheel  for  driving  the  screens  and  wet  machines,  and 
one  lOO-horsepower  wheel  for  driving .  an  electric 
plant. 

The  Central  Electric  company  of  Chicago  has  is- 
sued a  new  wire  price-list,  dated  June  17th.  in  which 
are  listed  I.X.L.  weatherproof  wire,  galvanized  tele- 
phone wire,  annunciator,  office  and  magnet  wires 
and  lamp  cord.  This  company  will  be  glad  to  re- 
ceive inquiries  from  those  interested  in  this  material 
and  will  be  pleased  to  send  a  copy  of  the  price-list 
upon  request. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


676.42  J.     Rheostat     Controllei'.    John     Dillon.     Mil- 
waukee, Wis.     Application  filed  March  22,  igoi. 

A  pivotal  rheostat  arm  is  provided  with  a  lateral  lug 
and  a  bell  craok,  one  arm  of  which  constitules  3  latcb 
eDgaReable  with  the  lug.  A  rod  having  guides  is  in  con- 
nection with  the  other  arm  of  the  bell  crank.  A  main 
switch  bar  has  a  lever  constituting  part  of  spring-soap 
mechanism  in  conjunction  with  the  switch  bar.  A  link  in 
cooDection  with  the  lever  has  loose-play  union  with  the 
rod.  There  is  a  swing  plate,  and  links  in"  connection  with 
the  plate  have  loose-play  union  with  the  rheostat  arm  and 
lever.     (See  cut.) 


NO.    676  426. 

676,436.  Telegraphic  Instrument.  Harry  T.  John- 
son, Jersey  City,  N.  J.  Application  filed  July 
5,    if;oo. 

An  arra  is  connected  with  the  key  lever  and  is  arranged 
to  engage  with  and  exert  an  upward  pressure  on  the 
sounder  lever  when  the  key  lever  is  depressed.  Means 
for  adjusting  the  position  of  the  arm  without  varying  the 
adjustment  of  the  sounder  lever  are  provided. 

676,439.  Pole  Piece  for  Dynamo-electric  Machines. 
Frank  A.  Merrick,  Johnstown.  Pa.,  assignor  to 
the  Lorain  Steel  company  of  Pennsylvania.  Ap- 
plication  filed  March  20,   lyoi. 

A  plate  or  lamina  for  use  in  the  construction  of  the  pole 
pieces  ot  dynamo-electric  machines  has  a  concaved  polar 
edge  bounded  by  a  conipoundcurve  whose  central  portion  is 
concentric  with  the  axis  of  the  armature  and  whose  end 
portions  have  each  a  greater  radius  of  curvaiure. 

676,441.  Fan-motor  Support.  Fred  P.  McBerty. 
Warren,  Ohio.     Application   filed  June   12,   igoo. 

This  device  comprises  a  hollow  standard  and  a  yoke 
having  a  hollow  stein  or  stud  secured  thereto.  A  groove  is 
formed  in  the  stem  and  lias  a  stop  therein.  A  screw  or 
other  securing  means  are  adapted  to  engage  the  groove 
so  as  to  prevent  the  withdrawal  of  the  stem  from  the 
standard  and  to  limit  by  means  of  the  stop  the  rotation  ot 
the  yoke.  The  opening  in  the  stem  and  in  the  hollow 
standard  affords  a  passage  for  the  leads  from  the  motor 
to  the  switch. 

676.517.  Supervisory  Signal  for  Telephone  Switch- 
boards. Charles  E.  Scribner.  Chicago,  111.,  as- 
signor to  the  Western  Electric  company,  Chi- 
cago,  III.     Application   filed   August    15,    i8g8. 

Telephone  lines  having  means  at  their  stations  for  di- 
minishing the  resistance  in  the  line  in  the  use  of  the 
telephone  are  combined  with  a  plui  and  plug  circuit  for 
making  connection  with  a  line.  A  supervisory  signal 
associated  with  the  line  has  two  windings.  A  local  cir- 
cuit closed  in  switch  contacts  brought  together  in  making 
connection  with  a  line  includes  one  of  the  windings  of 
the  supervisory  signal.  The  other  winding  of  the  signal 
is  in  the  circuit  of  current  determined  by  the  diminished 
resistance  of  the  line  in  the  use  of  the  telephone.  The 
windings  of  the  signal  are  equal  and  diSereniially  dis- 
posed with  respect  to  the  currents  in  them.  The  signal  is 
displayed  only  duriog  connection  of  the  plug  with  the 
line,  while  the  telephone  of  the  line  is  in  use. 

676,520.  Electric  Motor.  Arthur  P.  Warnur.  Mil- 
waukee, Wis.,  assignor  of  one-half  to  the  North- 
ern Electrical  Manufacturing  company,  Madison, 
Wis.     Application  filed  October  22,  igoo. 

An  armature  of  the  motor  has  a  shunt  field  winding 
around  it.  There  is  a  starting  resistance  in  the  armature 
circuit,  and  an  additional  field  winding  is  in  shunt  around 
a  part  or  all  of  the  starting  resistance. 

676,524.  Electrode  for  Secondary  Batteries.  Wil- 
son H.  Abbey  and  Jacob  Altnios,  Cleveland, 
Ohio.     Application  filed  August  25,   igoo. 

A  holder  for  the  active  material  is  fsrrasd  of  a  corru- 
gated sheet.  This  sheet  is  beat  parallel  with  the  corru- 
gations to  form  a  series  of  shelves  or  partitions,  each 
having  a  plurality  of  corrugations  extending  longitudinally 
ot  the  shelves  and  parallel  with  the  sides  thereof.  The 
spaces  between  the  shelves  are  alternately  open  at  oppo- 
site sides  to  the  free  admission  of  the  battery  fluid.  Sap- 
porting  and  closing  means  are  provided  for  the  shelves 
and  spaces  between  the  shelves.     (See  cut.) 


Issued  June  jS,  jgoi. 

67C.575.  Electric  Furnace.  Alfred  H.  Cowles, 
Cleveland.  Ohio,  assignor  to  the  Electric  Smelt- 
ing and  Aluminum  company,  Cleveland.  Ohio. 
Origiual  application  filed  July  6.  1895.  Divided 
and  this  application  filed  April  9,  1S97. 

The  cooling  jacket  surrounds  the  furnace  chamber, 
which  has  a  lining.  Gas  passages  lea  d  from  the  center  of 
the  chamber  through  the  lining  and  the  jacket.  A  holder 
for  the  carbon  electrode  is  composed  of  material,  the  co- 
efficient expansion  of  which  is  grea  ter  than  that  of  the 
carbon. 

C75.576.  Electrode  Connection  for  Electric  Fur- 
naces. Alfred  H.  Cowles.  Clevelaud.  Ohio, 
assignor  to  the  Electric  Smelting  and  Aluminum 
company,  Cleveland,  Ohio.  Original  application 
filed  November  24,  1899.  Divided  and  this  ap- 
plication filed  August  30.   1900. 

An  eleciric  smjltina  furnace  has  a  closed  top,  and  an 
electrode  extends  from  the  furnace  chamber  through  the 
top.  These  are  combined  with  a  gas-tight  pipe  fitting  around 
and  making  a  close  joint  with  the  electrode  so  as  to  form 
a  chamber  between  the  top  of  the  electrode  and  the  pipe, 
and  a  gas  inlet  to  the  chamber  dischargi  ng  upon  the  top  of 
the  electrode  to  prevent  the  passage  of  vapor  through  the 
joint.     (See  cut.) 

676,577.  Electric  Smelting  Process  of  Reducing  So- 
dium Compcunds.  Alfred  H.  Cowles,  Cleveland, 
Ohio,  assignor  to  the  Electric  Smelting  and 
Aluminum  company,  Cleveland.  Ohio.  Original 
aj^plication  filed  July  20,  1S95.  Divided  and  this 
application    filed    September    27,    1900. 

Tt]is  p'ocess  consists  in  foriniog  a  mixture  of  sodc 
aluminaie  with  carbon  and  a  compound  of  a  non-volatila 
metal  and  heating  the  mixture  i  n  a  tightly  closed  carbon- 
lined  chamber  by  heat  from  an  electric  current.  The 
sodium  is  thereby  reduced,  volatilized  and  passed  out  of 
the  chamber.  The  oxide  of  aluminum  is  reduced  and  an 
alloy  of  the  aluminum  with  the  non-volatile  metal  of  the 
charge  is  produced,  collecting  and  condensing  the  so- 
dium vapors,  and  tapping  or  removing  from  the  lurna  e 
ihj  reduced  aluminum  alloy. 


NO.  676  524 

(7.  ,583.  Electrical  y\pparatus.  Thomas'  B.  Kinraide, 
Boston,  Mass.     Application  filed  August  13,  1900. 

A  source  of  intermittent  electrical  energy  has  at  its 
opposite  terminals  electrodes,  one  of  which  has  a  dis- 
charge point  provided  with  means  for  cutting  off  the 
receptive  area  about  the  discharge  point.  Tne  other  elec- 
trode has  a  large  receptive  area  provided  with  means  for 
preventing  the  tendency  to  discharge.  The  means  resides 
in  presenting  a  receptive  surface  without  angles  or  points. 
The  other  electrodes  co-operate  with  the  terminal  elec- 
trodes, there  being  a  discbarge-point  electrode  arranged 
to  co-operate  with  a  receptive  area  electrode,  and  vice 
vers=i. 

676,618.  Magnetic  Separator.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.  Application  filed  July 
16,   1897. 

A  series  of  bar  majnets  are  arranged  in  a  stack  and 
there  are  feeding  devices  for  feeding  the  miterial  by 
gravity  directly  against  both  polar  faces  of  the  magnets  i.i 
succession.  Floors  are  provided  for  receiving  the  ma- 
terial rejected  by  one  magnet  aod  for  deliveriog  it  to  tne 
magnet  next  below.  Inclined  conduits  carry  off  the  con- 
centrate from  the  several  magnets  and  are  provided  with 
lateral  passages  to  permit  the  rejected  material  or  tailings 
which  fall  on  top  of  the  conduit  to  pass  through  the  re- 
ceiving floor  beneath  it.     (See  cut  ) 

676,704.  Method  of  Protecting  Wooden  Piles.  Sam- 
uel L.  Shufflcton,  Seattle,  Wash.  Application 
filed    August   13,    1900. 

This  is  a  melhid  of  treating  submerged  wooden  piles, 
which  consists  tn  passing  a  current  of  electricity  from  the 
interior  of  the   pile    outwird    through    the    pores  of  the 

wood. 

676,738.  Electrically  Propelled  Boat.  William  R. 
Edwards,  Weybridgc,  England.  Application 
filed  March  2,   1901. 

A  propeller  shaft  is  adapted  to  be  driven  by  an  electric 
motor.  Reversible  propeller  blades  and  propeller-revers- 
ing mechanism  are  carried  upon  one  end  of  the  propeller 
shaft.  There  is  mechanism  for  operating  the  reversing 
ineciianism  to  operate  the  blades.  Means  are  carried  by 
the  mechanism  for  controlling  the  current  throtii^h  the 
motor,  whereby  when  the  reversing  mechanism  brings  the 
blades  to  a  neutral  position  the  current  ceises  to  flow 
through  the  motor. 

676,745.  ElcctrohydrauHc  Brake  for  Railway  or  Like 
Vehicles.  Andre  Goldschmidt,'  Paris,  France, 
assignor  to  Gompagnie  Internationale  du  Frcin 
Electro-Hydraulique  Durey,  Brussels,  Belgium. 
Application  filed  February  12,  1901. 

This  device  is  a  continuous  hydraulic  electrically   oper- " 
ated  brake  in  which  the  energy  necessary  for  applying  the 


brake  is  obtained  from  a  compression    pump   actuated    by 
the  momentum  of  the  vehicle. 

(.'76,840.  Magnetic  Separating  Apparatus.  Thomas 
A.  Edison,  Llewellyn  Park,  N.  J.  Application 
filed  January  9,   1900. 

A  magnet  comprises  two  dished  members  having  poUr 
extremities  which  are  arranged  adjacent  to  each  other 
with  a  relatively  narrow  gap  between  them.  Non-mag- 
netic rims  are  rigidly  carried  by  the  members  and  are 
arranged  parallel  with  the  polar  extremities.  A  belt  is 
carried  by  the  rims  and  the  polar  extremities  and  to  this 
the  mixed  magnetic  and  non-magnetic  materials  are  fed. 

676,841.  Magnetic  Separating  Apparatus.  Thomas 
A.  Edison,  Llewellyn  Park,  N.  J.  Application 
filed  July  2,   1900. 

An  endless  belt  is  supported  at  both  ends  and  is  caused 
at  one  end  to  travel  concentrically  with  respect  to  a  mag- 
netic field,  the  linear  travel  of  the  belt  being  substantially 
parallel  to  the  zone  of  maximum  magnetic  attraction. 
Means  are  provided  for  feeding  magnetic  and  non- 
magnetic material  to  the  belt  in  an  area  out  of  line  with 
such  zone,  whereby  ihe  magnetic  particles  will  be  caused 
to  move  laterally  with  respect  to  the  nonmagnetic  pai- 
ticles  while  the  latter  are  subjected  to  centrifugal  force. 

676,843.  Incandescent  Lamp.  Christian  Hoelschcr, 
Warren,  Ohio,  assignor  of  one-half  to  the  Wis- 
well-Prilchard  Electric  Manufacturing  company, 
Niles,  Ohio.     Application  filed  May  25,  1900. 

Two  metallic  contacts  are  firmly  secured  within  and 
project  beyond  the  outer  end  of  the  mount.  The  leading- 
in  wires  are  connected  to  the  contacts.  The  contacts 
form  the  coooecting  medium  for  the  lamp  socket. 

676,849.  Circuit-breaker  Trip.  Arthur  J.  Purinton, 
Waterbury,  Conn.  Application  filed  May  9, 
1500. 

A  circuit-breaker  catch  has  a  spring  for  pulling  the 
catch  in  one  direction  and  a  magnet  for  attracting  t'le 
catch  in  the  opposite  direction.  A  trip  lever  engages  the 
circuit-breaker  catch,  and  a  sprii]g  is  adapted  to  force  the 
trip  lever  so  as  to  cause  the  circuit-breaker  catch  to 
move  against  the  pull  of  its  spring.  A  spring  is  adapted 
to  hold  a  catch  lever  in  engagement  with  the  trip  lever, 
and  an  armature  is  attached  to  the  catch  lever,  and  a 
magnet  embraces  the  trip  lever  and  is  arranged  to  attract 
the  armature  against  the  pull  of  the  catch-lever  spring. 

676,853.  Electrically  Illuminated  Cross.  Henry  J. 
Schlacks,  Chicago,  111.  Application  filed  April 
22,    1899.     Renewed   May    15,    1901. 

This  device  is  a  hollow  cross,  which  is  provided  with 
slots  in  its  front  face,  and  is  adapted  to  carry  lamps  to  fit 
within  the  slots. 


676,854.  Automatic  Telegraph.  Harry  Shoemaker. 
Philadelphia,  Pa.,  assignor  to  Gustave  P.  Gehr- 
ing  and  Marie  V.  Gehring,  Philadelphia,  Pa. 
Application  filed  February  12,  1901. 

A  transmitting  station  has  means  for  feeding  an  end- 
less strip  of  paper  provided  with  perforations  adapted  to 
be  fed  by  the  means.  Vibrating  plates  are  provided  wiih 
points  to  contact  the  paper  and  be  raised  and  lowered  to 
make  circuits.  An  electromagnet  is  magnetized  by  one 
point  in  one  airection  and  is  magnetized  in  the  othtr  di- 
rection with  the  other  point.  A  receiving  station  prints 
the  transmitted  message  upon  sensitized  film  or  paper. 
The  receiving  station  comprises  an  electromagnet  and 
means  are  operated  by  the  electromagnet  to  form  circuis 
to  help  tear  down  itself.  Electromagnets  are  in  circuit 
with  the  means  and  are  magnetized  one  at  a  time  by  the 
means.  A  printing  mechanism  is  operated  by  the  last- 
mentioned  electromagnets. 
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RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

'"r.^ixson?"^     Simplex  Electrical  Company, 

lonidnock  Block.  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block.  CHICAGO 
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Ckonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  Tot"  Wires, 
THE  OKONITE  CO.,  Ltd 
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Geo.  T.  Manson,  Gen'l 
W.  H.  Hodglnst  Secy. 
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INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  CableSi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELBORAPH   AND   FIRB    ALARH   CABLES. 

All  WIrtt  are  tested  at  Factory.  JOIVESBORO,  UTD. 


Oiiifi  Storace  Batteries. 

SoItAble  for  all  parpOBM  trhere  Storage 

Batteries  are  applic&ble. 

No  tackllif  0!  plitet.      No  splUIni  of  idd. 

rteMlpfatlfaf  orcorrodiBt. 

THE  OXIDE  BATTERY  CO., 

«*ee.  No.  I6Z9  M.  10th  St;,       PKIIidelphIa,  P». 


ELECTRICAL  OR  IVIECHANICAL. 

We  have  fine  facilities  for  light  manufactur- 
ing, and  solicit  correspondence.  Estimates 
given  OQ  quantity  or  small  lots.  PUNCH  PRESS 
A]S-D  SCREW  MACHINE  WORK. 


SPIES  &  comPAinr, 

87-89  TF.  Tan  Bnren  St.,  Cliicaco,  £11. 


EMERSON  FAN  MOTORS. 

Catalogue  showing  new  types  for  season   of    igoi    will  soon   be   issued. 
Yon  should  see  the  new  Emerson  line  before  baying.     Write  for  catalogne. 

EASTERN  OFFICE  .nd  WAREHOUSE,     THE  EMERSON  ELECTRIC  MFG.  CO., 

136  Liberty  Si.,  New  York  GIty.     714-716-718  St.  Charles  St.,  St.  Liuis,  Mo.,  U.S.A. 


JheUnited  States  Garbon  Company. 
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'SPECIALTIES  ASPECIAU 
L  ELECTROLYTIC. 


^ifeALTERNATINS.  DIRECT.^ 
"•='         ENCLOSEO.   OPEN.! 


Cleveland    Ohio.  U.  '5.    A. 
NOT  IN   CARBOIN     TRUST 


"  PHONO=ELECTRIC" 


WIRE  TOUGH 

WILL  GIVE  A  SECURITY  AND 
PERMANENCE  TO  YOUR 
TROLLEY,  TELEPHONE  and 
TELEGR.\PH  LINES  that  can 
be  obtained  by  tbe  use  of  no 
other  wire. 

BRIDGEPORT  BRASS  CO.. 

19  Murray  SI.,  NEW  YORK. 


%ono-Electric" 


Write  for  Wire  Tables. 


I  IM  VJIVI 


r^  „        FOR  ALL  PURPOSES. 

■       Sorap  and  Native  Flatloum  Fuiebaitd. 

BAKBR  A  CO.,  408-414,  New  Jemej 

Railroad  Arve.,  Kewark,  JV.  J, 

K«w  York  Offloe,  WO  Liberty  Street. 


2,000  IN  USE. 


Bipolar    and  Multipolar  Mo* 
tors  from  V4  to  60  *iorse  powBt, 
Dynamos  from  lO  lights  to  700. 
_  _  We  sell  or  rent.    Good  proflli 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohi#, 


STERLING    EXTRA    INSULATING    VARNISH. 

SterUngr  Extra  Black  Pinisbixigr  Varnlsli, 

Sterling:  Black  Air  Bryln^  Varnisli, 

Sterling:  Black  Core  Plate  Tantlsli. 


THE  STERLING  VARNISH  CO., 

PItttburg,  Pa..  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow.  Btrmingham,  England. 


American  Yitrifletl  CoMait  Coiraiiy, 

.  UAimE'AOTimEBS  OF 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO. 


^ueen  $t  Co., 

lOlO  Chiestiint  St.,  Phils. 

480  MONON  BLDG.,  C'.tlCAtO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHILADELPHIA^ 


^ESTIIH  Electrical  In^iitnment  Co., 

■^•^^      1 14-120  WilUam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

IlllttiUBdirdPflrtlblBDiwctEdilff  *°»™«'^«'  Hillitolfiifers,  Volliiontin. 

^  Annetirs,    Mlllliinifliten, 

6rotMd  Detectirt  ud  Circuit  TistHS, 
Otimntiteri,  Portibli  Btlfanoinetsri, 


Wevtoa  Btamdard  Portable  Direct 
BeadinGT  niUivoltmeter- 


Our  Portable  Instruments  are  recognized  as 
Tbe  Standard  the  world  over.  Tbe  Seml-Port- 
■ble  Laboratory  Standards  are  still  better. 

Our  Station   Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Mention  tbe  Western  Electbician  when  writ- 
ing for  catalogues. 

LOK DON— Elliott  Bros,,  No.  101  St.  ilartlns 
Lane. 

BERLIX— European  Weston  Electrical  In- 
strument Co.,  Rttterstrasse  JTo.  88. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 

STANLEY  INSTRUMENT  CO., 

New  York;  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St." 
Canada:  The  Koyal  Electric  Co.,  Montreal  and 
Toronto. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO,, 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Man  u  f acturers  ot  Rheo- 
stats in  the  World. 


HOLOPHANE  GLASS  CO., 

15  Eas-t:  32nd.  S-fc..  NE^A/  -VOF^K. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTINt. 
TWO  <.iOM>        M  A  H  a  I  tt 

oKB  8IL.TKK  nn  e  u  3 1  a 

Awarded  at  Paris  Ex,o<ltlwi. 
WRITE  FOR  CATALOGUE. 
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DIEHL 


B 


DIEHL 


OUR  CEIIINB  AND  ELECTROLIER  FAN 


PATENTS 

-SUSTAINED    BY- 


U.  S.  COURT'S 

DECISION 

MARCH  8th  AND   DEC.  5th, 
I900. 


Our  fans  appeal  to  users  whose 
electricity  is  measured  by  meter, 
and  the  central  station  managers 
who  furnish  electricity  at  a  fixed 
monthly  rate. 

A  special  feature  in  the  design 
is  that  the  two  field  cores  are 
cast  integral  with  one  frame, 
making  an  unbroken  magnetic 
circuit.  The  armature  is  built 
up  of  thin,  soft  iron,  with  slots 

in  the  periphery,  cut  accurately,  for  the  reception  and 
protection  of  the  wire,  which  has  double  silk  insulation. 
The  commutator  is  made  of  hard  drawn  copper  bars  with 
mica  insulation.  The  commutator  bushing  is  secured  to  the 
steel  shaft  by  a  lock  nut.  The  self-aligning  bronze  bear- 
ings are  also  self-oiling,  having  an  improved  self-feeding 
wick  oil  cup.  The  brush  holders  are  unique  in  design,  no 
wires  are  shown,  and  the  carbon  brushes  are  easily  removed 
by  unscrewing  the  fibre  cap.  The  frame  and  supporting 
base  have  a  smooth  finish  of  enamel  with  suitable  decora- 
tion.     The  blades,  guards  and.  trimmings   are   furnished 


in  japan,  nickel  or  brass,  as 
ordered.  Our  Desk  Fans 
are  alto  made  with  univer- 
sal joint  by  means  of  which 
the  current  of  air  can  be  di- 
rected as  desired.  When  it 
is  found  desirable  to  per- 
manently secure  the  fan  it 
can  be  fastenedbymeansof 
screws  through  the  holes 
in  the  base. 

A  special  feature  of  the 
Diehl  Electrolier  Ceiling  Fan.  is  the  detachable  basket 
which  may  be  unscrewed  from  the  fan  without  disturbing 
any  of  the  wires,  and  by  screwing  on  the  basket  makes 
connection  with  the  lights  automatically. 

The  Electrolier  Fans  are  also  run  successfully  with  the 
motors  on  arc  circuits  and  the  lights  on  alternating  system, 
as  the  two  currents  are  kept  entirely  separate  throughout 
and  are  thoroughly  insulated. 

The  5-Hght  Electrolier  Fan  is  furnished  with  etched 
shades,  complete  as  shown,  without  lamps. 


DIEHL  MANUFACTURING  CO. 


NEW  YORK,  561-563  Broadway. 
CHICA60, 192-194  Van  Buran  St. 
BOSTON,  128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Chtyney  &  Co. 


SHOW  ROOMS 


DIEHL 


MAIN  OFFICE  AND  WORKS: 

EUZABETHPORT,N.J. 


gg|Hlil^^5SiS^»SaB@ai^SSS 


DIEHL 
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Roads  Having  Lines  Extending 

considerable    distances    beyond    their    power    stations    will    do    well    to    investigate    the    merits    of 
Storage  Battery  Sub-Stations. 

A  Chloride  Accumulator  Sub=Station 

is   a    "reservoir"    located    on  a   line — absorbing    energy  when    the  local  consumption  is  light — giving 
forth  this  energy  to  the  sections  fed  by  it,  at  times  when  the  service  demand  is  above  normal. 


Many  such  Chloride  Accumulator  installations  have 
been  made.  We  will  be  pleased  to  advise  you  of 
results  attained  and  saving  effected  and  of  the 
probability  of  our  being  able  to  assist  your  situation 
similarly. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY, 

19th  Street  and  Allegheny  Avenue,  Philadelphia,  Pa. 


Sales      (     New  Youk: 
Offices')  100  Broadway 


Boston: 

GO  State  Street 


Baltimore: 
Equitable  Bldg. 


Chicauo: 
Marquette  Bldg. 


Detroit: 
Michigan  Electric  Co. 


(( 


Crown 


"  Insulated  Conductors  % 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"    bonds  are  the  perfection  of  simplicity  and  economy  In  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;    also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 
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ARC  LAMPS,  KNIFE  SWITCHES,  CLOSES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


\A/R|-rE:      F-OR     RRIOE3. 

CHICAGO  EDISON  COMPANY,  139  Adams  St.  CHICAGO 


THREE  IMPORTANT  POINTS: 

SIMPLICITY, 
DURABILITY, 
REFINEMENT 
OF  DESIGN 

are  the  lirst  points  considered  by  prospect- 
ive arc  lamp  buyers.     The  B<>iloen  Arc 

liamp  excels,  not  only  iu  the  above  points 
but  In  many  others.  Users  pronounce  it  the 
most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  260  hours. 

No  alignment  necessary. 

Trims  easier  than  an  open  arc  lamp. 

Allows  easy  access  to  every  part  of  tamp. 

Gives  absolutely  steady  light. 

Our  bulletins  give  further  reasons  why 
The  Belden  should  receive  your  careful 
considerationbefore  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

FORT  WAYNE,  IND. 

AeRSlTS:    M.  B.  AosTiN  ACo.,58  W.Van  BurenSt.,  Chicago.    C.E.Wilson, 
1000  Betz  Bldg.,  Philadelphia,  Pa.     R.  N.  Stewart  &  Co.,  Denver,  Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

in  this  and  foreign  countries. 


[LECTMO  QALVAN/ZJED  i^^DU/T 

^Z.    >m       UNDERCjP«>'iuL  FITTINGS 

RICHMONDT  CONDUIT  CO. 

•     [viilw/vukee:    us  a-  —^ 


TRY  A    1901 

K^  DESK  LAMP. 


Always  Improving. 


Always  Leading. 


SEND  FOR  DESCRIPrrVE  MATTER. 

McLEOD,  WARD  «c  CO., 

27  Thames  St.,  New  York. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERH  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  •.  A. 
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OUR  TRADE 
FOLLOWS  THE  FLAG. 


With  the  close  of  the  year  1900,  our  business  expansion  kept  pace  with  the  country's 
commercial  progress,  and  we  enter  upon  the  Twentieth  Century  with  the  confidence  gained 
by  the  experience  of  the  past,  and  with  enlarged  plans  and  a  determined  purpose  to  meet  all 
the  demands,  which  we  expect  will  be  greater  than  ever,  on  our  sources  of  supply. 

In  entering  on  the  New  Year  and  New  Century  we  continue  to  offer  Okonite  insulation, 
the  standard  of  all  insulations,  which  has  been  tried  on  land  and  sea,  in  the  mine  and  in  the 
air,  and  never  has  been  found  deficient.  It  never  disappoints.  The  claims  made  for  its 
superior  and  lasting  qualities,  if  made  for  any  other  insulation,  would  be  extravagant.  It  has 
no  equal;  there  is  no  other  insulation  nearly  "just  as  good,"  and  it  is  the  only  safe  insulation 
that  should  be  used  in  a  permanent  installation,  as  it  improves  with  age,  as  Lord  Kelvin 
testifies  in  his  report  on  tests  made  covering  a  period  of  years. 

Okonite  does  not  erack  when  exposed  to  the  severest  changes  in  temperature;  it  will  not 
deteriorate  when  placed  in  lime  or  mortar;  it  is  not  affected  when  immersed  in  sulphuric  acid; 
it  will  stand  a  greater  amount  of  kinking  and  torsion  without  injury  to  the  insulation  than 
any  other  insulation. 

There  is  more  of  it  used  than  ever  before.  It  is  used  in  the  operation-of  the  telegraph, 
telephone,  electric  light,  street  railways,  mines  and  automobiles,  also  in  laboratory  work.  In 
submarine  service  it  is  pre-eminent. 

Its  familiar  trade  mark   iJSiJ^  is  known  wherever  the  electric  current  flows. 


SHIPHENTS  FROM  5T0CK. 


CENTRAL   ELECTRIC   COMPANY, 

264=266=268=270   FIFTH    AVENUE, 
CHICAGO. 
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SOMETHING  NEW  FOR  THE  20th  CENTURY. 

Smith's  Incandescent  Lamp  Adjusting  and  Controlling  Devices. 

Patented  October    1  6,  1  900. 

Simplest,  neatest  and  handiest  device  for  controlling  lamp  on  end  drop  cord  ever  invented.  It 
enables  you  to  throw  the  light  just  where  you  want  it.  Adjusts  your  lamp  up  or  down  or  throws  reflection  to 
side  of  room  or  at  any  angle.  Weighs  less  than  five  ounces.  Will  hold  on  any  size  cord.  Can  be  used 
where  others  would  be  impracticable.  Made  in  various  styles.  Finished  in  brass,  bronze,  nickel,  copper  or 
black. 

Price  of  Adjuster  Like  Cut,  75  Cents. 

Mailed  on  Receipt  of  Price.      Agents  Wanted  Everywhere.      Send  Sample  Order 
IT'S  JUST  WHAT  YOU   HAVE   BEEN    LOOKING   FOR. 


THEO.  Smith,  Mfr.,  151  Throoo  St.,  Chicago,  III. 
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Olds  Motor  WorKs. 

Woods.  Clinton  K. 
Babbitt  Metal  nud 

Stilder. 

Gr.  We:iternSm.  and  Refi^.Co. 
HatterieM  and  Jurs. 

American  Klectric  Co. 

Central  Klectric  Co. 

i;dison  Mtf<.  Co. 

Klectric  Appliance  Co. 

Gordon  IJaiiery  Co. 

Leclanche  Battery  Co.,  The 

>ailonal  Carbon  Co. 

^uogejsser  Klec.  Hattery  (.'o. 

Ohio  Klectric  Works. 

Peru  Klec.  Mfg.  Co 

itoche,  William. 

Western  lOlectric  Co. 

Western  Klectric   Supply  (.'o. 
OellK^  BuzxerM,  I2tc. 

American  Klectric  Co. 

Central  Klectric  Co. 

IMwards  it  Co. 

i;iectric  Appliance  Co. 

Garl  Klectric  Co. 

Western  IClectric  Vo. 

Western  Klec.  Snjiply  Co. 
Belt    DrcHHiiiis. 

Leather  I'reserver  Mfg.  Corp. 
Iteltine:- 

Chlcatjo  House  Wrecking;  Co. 

[..eather  l*reservor  .\1  f^.  Corp. 
Blotvers. 

Kuller  Co.,  The. 

Slurlevant  ("o.,  H.  V. 
Builers. 

Clilcaijo  House  Wrecking' Co. 
BookH,  Electrical. 

Klecirictan  Publishing  f'o. 
Brldf^CH     mill     Bnllcllnifii* 

1  Steel). 

.Vnn-rican  KridiJii-  (  o, 

IlritMllCH. 

Itccker  Itros. 

Central  Klectric  Co. 

General  Klcctrlcal  Hej'stir  in. 

Hobart  Klec.  Mf^;.  Co. 

Holmes  Klbre-Grai»hlte  Co. 

Sat,'e*\^  IJfo..  F.  ». 
Cu1>IcM  (See  Insulated  ^Vi^es.) 
CilblcH,   liJlectric  (See  Insu- 
lated NV I  rf,s)Coi>i>er,  Sliect 

ami  Bar. 

American  Klfc.  Works. 

Amerlcriu  St.-.-l  \  Win-  Co, 

Central  Kii-cirlc  Ci>. 

General  Klt-ctric  Cn. 

New  York  ln->.  Wire  Co. 

Slmi)le\'  Klectrlcal  Co. 

Standard  L'nder;,'round  C.  Co. 

Weslern  IClecl.  Sujiply  Co. 
f'arlionSt      Polntx       and 

inateH. 

.American  I'Joctrlc  Co. 

Cnntral   l':icclrlc  Co, 

<'hicaj.'0  l^dlson  Co. 

JOlectrIc  AppHance  Cq. 

National  Carbon  Co. 

Itelslnper.  Hupo. 

speer  Carbon  Co. 

United  States  Carbon  Co. 

Western  lOlect.  Supply  Co. 

CastlngTH* 

Sarpent  Co.,  The. 

Smith  Co..  S.  Mor-.;!in. 
CItains. 

.lertrey  Mfg.  Co. 

Lini;  Belt  Machinery  Co. 
CircDlt    Breakern. 

Cutter  Elec.  &  Mfg.  Co. 
Coni   &  Ashes  Hanilllii^ 
, '  ntncli  lnerjrr 

Jeffrey  Mf?.  Co. 

Link  Belt  Machinery  Co. 


Coils  and  Magnets. 

Miller-Knoblock  Kl.  Mfg.  Co. 

\'arley  Duplex  Ma^'uet  Co. 
Colorinfj?  (Inc.   Lamp). 

\\  ebster  Chemical  Co. 
Compound. 

Dearborn  DriiK  AChcm.  Wks. 

>rcLennan  it  Co.,  K. 

WesternEiectrlc    Co. 

\Vestcrn  Klecl.  Supply  Co. 
Condnlt  and  Conduits. 

American  Klectric  Co. 

Amer.   \'!trifled  Conduit  Co. 

Central  Klectric  Co. 

Electric  Appliance  Co. 

McRoy.  .lohn  T. 

Richmondi  Conduit  Co. 

Spraguc  Klectric  Co. 

Western  Klect.  Sup)>ly  Co. 
Conneetors    and    Termi- 
nals  (Patent). 

J^nlerlcan  Elec.  Fuse  Co. 

Mclntire  Co..  The  C. 
CouHtrnction  &  Repairs. 

American  Electric  Co. 

Becker  Bros. 

Chicago  Kdlson  Co. 

Genoral  Electrical  Repair  Co. 

Hod^e-Walsh    Klec.   Kn;,'.  Co. 

Western  Klectric  Co. 
Contractors    and     Elec- 

trie    Lig^lit  Plants. 

American  Klectric  Co. 

Bullock  Klec.  Mfu.  Co. 

cons.  Ry.  El.  M- <t  K(pii|>.t:o. 

Crocker- WlirL-lff  companv. 

Ft.  Wayuf  Klrc  Wk^..  Inc. 

General  Kleclric  Co. 

Northern  IClec.  M  fj,'.  i  'o. 

Roih  JJros.  .V:  Co. 

Spraj,'ue  Klectric  Co. 

Stanley  Klectric  Mft;.  Co. 

Wapner  Klec.  Ml't;.  Co. 

Warren  Klec.  Mr^^  Co. 

\\'estern  Klectric  Co. 

WcstinKhouse  Klec. A  M  fj,'.(  'o. 
Copper  "Wire**. 

American  Kli;ctricl."o. 

.\nierican    Klectricul    Works. 

American  Steel  A  Wire  Co. 

Bricliieporl  Brass  l.'o. 

C'entral  Klectric  i.;o. 

Driver-Harris  Wire  Co. 

Klectric  Appliance  Co. 

General  KlectrlcCo. 

Hazard  .Manufacturins  Co. 

Independent  Tel.  Sirjipiy  Co. 

National  India  RuhhcrCo. 

Okonlle  Co.,  The. 

I'hillips  Insulated  Wire  Co. 

Iioehliii^''s  Sons  i^o..  .i.  \. 

SimiUfX  Electrical  Co. 

Standard  lTnderi,'rouud  ('.  Co. 
r^orresponflence  Schools 

American  Scliool  of  (Jorresp. 

I'Uec.  ICn-rineer (.'orr.  Inst. 

Int.  Coirespond.  Schools. 
CroNS-Anns,      Pins      niitl 

BrnekefH. 

Bmh-  RIdgr  Locust    I'iTi  I'n. 

i  'i-ntral  ICIi'ctric  Co. 

Central  Mfy.  Co 

Jndenendent  Tel.   Supply  (.'o. 

Indpls.  Arm,  IJrack.  iV  I'in  Co. 

Keavltt,  R.  H. 

Tennessee  Lumber  Co. 

Texas  Arm  A  I'ln  (Jo. 

\Vestevn  Elect.  Supjily  Co. 
("iit-Onls    Riid    S^vitclicM. 

AnuTican  l-.l.'Ciiic  t ',i. 

ISosM.n   i:i..r,  Consl.   Co. 

c.-rilnii  Kh'clrU'  (.■■., 

t  ■|]i<-ii;;i)  Kdison  t..'o. 

]}.  X  W.  Fuse  Co. 

I'.h'ciric  Ai)pllnnce  Co. 

lOnierson  Kl.  Mf^.  Co, 

l''i.  Wayne  Klec.  Wks.,  Jnc, 

General  Elec.  Co. 

General  Inc.  .\rc  Llj^hl  Co, 

Hill.  W.  S..  KlectrlcCo. 

PaisteCo..  H.  T. 

\Va!,'ncr  Elec.  Mfj;.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  ('o. 

Westlnghou.se  Kl.  A  Mff,'.  Co. 
CntH. 

Fninklin  Kny.  A  Kleclro  Co. 
DynnmoH  and  Motors. 

American  I'llcclrlc  <'o. 

Bullock  Elec.  Mff,'.  Co. 

Central  Elictric  Co. 

Chicago  llniise  Wreckln-.' Co. 

Crocker- Wheeler  Company. 

I't.  Wayne  Eire.    Wks..  Inc. 

Frunkl'in  .Model  shop. 

General  Electric  ("o. 

General  Inc.  Arc  Li;.'ht  Co. 

Greporv  Electric  Co. 

Hobart  Klec.  Mfp.  Co. 

Kentucky  Klectrlcal  Co. 

Mason.  .Tas.  H. 

Northern  Elec.  Mfe.  Co. 

Ohio  Electric  Worke. 

Rose  Electric  Co. 


I^or     ^KIpH«l»^-t:i^ 


Rossiter,  MacGovern  A  Co. 

Roth  Bros.  iSi  Co. 

Schnreman  Allayden. 

Sprat,'ue  Klectric  Co. 

Stanley  Klectric  Mfg.  Co. 

Stiu'tevant  Co.,  B.  F. 

Wagner  Klec.  Mfg.  Co. 

Warren  Elec.  Mfj,'.  Co. 

A\'estern  Klec.  Co. 

Western  Electric  Supply  Co. 

A\'e.stinghouse  Kl.  A   Mfg.  Co. 
electric   Rail^vays. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  ICIfectric  Co. 

Westinghouse  Kl.  A  ;\Ifg.  Co. 
electrical   and  Mechan- 
ical eiif^ineers. 

Rain.  For^e. 

Hodge-Walsh  Klec.  Kng.  Co. 

Humphrey.  Henry  H. 

Illinois  Jlalntenancc  Co. 

Kohler  Brothers. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
I^lectrlcal    Instruments. 

American  KlectrlcCo. 

(.'entral  l-^'.ectric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Klec.   Wks.,  Inc. 

General  KlectrlcCo. 

General  Inc.  -Vrc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

gueen  A  t;o. 

Sage  A  Bro..  V.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Insiriimcnt  Co. 

Western  KlectrlcCo, 

Western  lillect.Supi'lv  Co. 

Westinghouse  Kl.  A    Mfg.  Co. 

Weston  IClectrical  Inst.  Co. 

Willyoung,  Elmer  G. 
eiectro-Platiiig'  Mnc1i*y. 

Resly  A  Co.,  Chas.  11. 

Crocker- Wheeler  Companj . 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Jlachinery  Co. 
KueineK,   Gas. 

Palmer  Bros. 
Bnerines,    Steam. 

Ball  JCngine  Co. 

Camp  Engineering  Co. 

(,'hlcago  House  \Vrecking  Co. 

Sturteyant  (.lo.,  B.  F. 
Exh'st  Steam  Apparat's. 

American    District  Steam  Co. 
Fun    Outnts. 

Amrricau  KlectrlcCo. 

I'.-nira!  KIreti-ic  Co. 

Crocker- W'lieelcrComiuiny. 

Dlehl  Mfg.  Co. 

lOdison  .Mfg.  CO. 

I'.merson  Kl.  Mfg.  Co. 

Fuller  CO..  The. 

(Jeneral  lOlr-ctric  Co. 

Gerural    Inc.  Arc  Light  Co. 

Ohio  Klectric  W'orks. 

Roth  riros.  A  Co. 

Sprague  KlectrlcCo. 

sturteyant  Co..  B.  F, 

Wagner  Klectric  Mfg.  Co. 

^Ve-^.•l■n  Fleet ric  <'o. 

\\  esliTii   F.lret  .  Supply  Co. 

Westinghouse   VA.  A  .Mfg.  Co. 
Fibre. 

Kartaycrt  Mfg.  <'o. 

A'ulcitnlzed  Fibre  Co. 
Files. 

Barnetl  Co.,G.  A  M. 
Fire  CxtinKrnlNher.H. 

Monsirch  Fire  Appliance  Co. 
Flexible  Shafts. 

Slow  Mfg.  Co. 
For^COB. 

Slnrteyanl  Co..  It.  F. 
Furnaees. 

Chicago  Flexible  Shaft  Co. 

Fuses    ami    Fuse   "Wire. 

\nieiiiau  i:iec.  Fuse  ('o. 

Central  i:ieetric  Co. 

Chicau'o  FuseWlrciSrMfg.Co. 

I>.  A  W.  Fuse  Co. 

Electric  .\ppllancc  Co.    " 

Mclntire  Co..  The  C. 

Western  l^lect.  S,upply  Co. 
Gears. 

Beslv  A  Co..  Chas.  H. 
General    Klec.  Supplies. 

American  lOlectrlc  Co. 

Alden  Kleclric  Co. 

Ceutriil  Electric  Co. 

Clilcago  I'.dison  Co. 

I^leclrie  Aiipliiince  Co. 

Garl  KlectrlcCo. 

General  Klectric  Co. 

Hodge- Walsh  El.  Eni;.  Co. 

Ohio  Electric  Works. 

rartrlck.  Carter   A   Wllkins. 

Stewart  A  Co..  Frank  11. 

Viaduct  Mfg.  Co. 

Western  Klectric  Co. 

Western  Elect.  Supply  Co. 

Wrlgley.  Thoa. 


Globes     and     IDlectrlcal 
Glassware. 

Holophane  Glass  Co. 
Phcenix  Glass  Co. 
AVestern  Elect.  Supply  Co. 
Graphite    Specialties. 

Resly  A  Co..  Cha.s.  U. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 
Heaters    (Fe;ed   "Water). 

Kelley  A  Son,  Kenj.  F. 
Heatinf?    and    Ventilnt- 

ins"  Apparatus. 

Sturteyant  Co..  B.  F. 
Holders.    Inc.    Lamp. 

Crescent  Mfg.  Co. 

Incandescent   Electric   Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Insulators    and    Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

ISlectric  ApplianceCo. 

General  Inc.  Arc  Light  Co. 

Indeiiendent  TeL  Supply  Co. 

Indiana  Rub.  AIn.s.  ^Vire  Co. 

Kartayert  Mfg.  Co. 

Mica  Insulator  Co. 

JIunseil  A  Co.,  I'^ugene. 

Kational  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Klectric  Works. 

OkoniteCo.,The. 

PaisteCo..  H.  T. 

Peru  Ele^:.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      "Wires       and 

Cables— Magnet   "Wirea. 

.\lden  KlectrlcCo. 

American  Electric  Co. 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driycr-Ilarris  Wire  Co. 

Electric  Appliance  Co.- 

General  Klectric  Co.- 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A-.  iTis.Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Matthews  A  Bro.,  W.  N. 

Miller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  t^'o. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlle  Co..  The. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Rocbling's  Sons  (Jo.,  J.  .\. 

Simplex  Electrical  Co. 

Slainlanl  I'ndergrotind  C.  Co. 

Wc-tei  II  Flee.  Siipi»ly  CO. 
Junction    Boxes. 

Kos.sert  Elect.  Const.  Co. 

Genernl  Inc.  Arc  Light  Co. 
l^antps.    Incandescent. 

American  Klectric  Co. 

Central  Electric  (.'o. 

I'lilcago  Kdison  Co. 

Colonial  KlectrlcCo. 

I'Mison    Decoratiye  A   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  I'lectric  Co, 

General  hie.  Arc  Light  Co. 

(ieneral    Inc.  Lamp  Co. 

.laeger  Mintalure  Lamii  M.("'o. 

Kentucky  l-^lectrical  Co. 

Ohio  loiechlc  Works. 

Saw  yei Man  i:iec.  Co. 

Sh.-lh\    FtectricCo. 

\Ve-liTn    f:iect|-ic  Co. 

Wevtrrn  Kh'c,  Supply  Co. 

Weslinghou^-  El.  A   Mfg.  Co. 
tilfE^Utniuff  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co, 

Ft,  AVayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  CllmberM. 

Klein  A  .Son,  Mathtns. 
Magnet    Wires. 

(See  Insulated  AVircs.) 
Meclianical    Machinery. 

Itesly  &Co..Chas.  H. 

Chicago  House  AVreckingCo. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smlth-Valle. 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc.  Arc-  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus^  dec. 

Crocker- AV  heeler    Company. 

Jeffrey  Jlfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Motom  —  See    Dynamos   and 

Motors. 
Packins- 

Resly  ACQ.,  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 
Patent  Attorneys. 

Johnston.  Thomas  J. 

Page,  Chas.  G. 
Phosphor  Bronze. 

llesly  A  Co..  Chas.  H. 

Phosphor  HronzeSm.Co..Ltd. 
Platinum     Bou^lit      and 

Sold. 

Raker  A.  Co. 

Goldsmith  Ilros. 

Gt.West.  Sm.  andRetlTiingCo. 
Poles    and    Ties. 

Herthold  A  Jennings. 

Case,  Willard,  Lumber  Co. 

Davis  AStitt  Co. 

Ko\vler.  .John  H. 

Lindsley  Bros.  Co. 

Maltby  Lurnber  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter- Jlorse  Co. 

Sterling  A  Son,  W.  C. 

Torrcy  Cedar  Co. 

AVorcester  Co.,  C.  H. 
I'orcelain. 

Akron  Smoking  Pipe  Co. 

Peru  Elec.  Mfg.  Co. 
Pcner       Transmission 

Machinery. 

Jettrey  Mfg.  Co. 

Link  Bell  Machinery  Co. 

Smith  Co..  S.  Morgan. 

Stihyell-Rierce    Smith-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

smith  Co.,  s.  Jlorgan. 

Stilwell-ltierce  Smlth-Vaile. 
Kail  Buiifls. 

American  Steel  A  Wire  Co. 
llallivay    Signals. 

Garl  Electric  Co. 
Refiners. 

(it.  West.  Sm.and  ReHningCo. 
Uefleetovs. 

Amer.  Retiector  A  L^g.  Co. 

l'"Hrles  Mfg.  Co. 

McLeod.  Ward  A  Co. 

Smith.  Theo. 
Re-WinOi  UK— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleyelanii  .Vrmatin'c  Works^, 

General  lOlectrical  Repair  Co. 

Gregory  lOloctric  (Jo. 

Hodge-Walsh  Elec.  Eng.  Co. 

Rose  Electric  Co. 

Rossiter.  MacGovern  A  Co. 

Schurcman  A  Hayden. 
Itheostats. 

(."utler-llammer  JIfg.  Co. 

GeTU-ral  Electric  Co.    ■ 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  !■'.  B. 

Westinghouse  Kl.  A  Mfg.  Co. 
Second-Hand  Maeli'y. 

Aaron  Klectric  ('o. 

Alexander.  Thomas. 

(_'hicago  House  Wrecking  Co. 

Gregory  ICIectrlc  Co. 

Hodge-Walsh  lOlec.  Kng.  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  AV.  N. 

Rose  Electric  Co. 

Rossiter,    Mac(iovern  &  Co. 

Schurenian  A  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

.\mer.  RcHeclor  A  Ltg.  Co. 

Farlcs'Mfg.  Co. 

Pacillc  Electric  Co. 
Soldering'  Flux. 

f'reani  Flux  ('o. 
S]>nrkinfi'  Pln»?s. 

Crest  Manufacturing  Co. 
Spenkiiic    Tubes. 

Central  I",lectrlc  Co. 

Klectric  Appliance  Co. 

AVestern  Electric  Co. 

AVestcrn  Elec.  Supply  Co. 
Speed   Indicators. 

Besly  A  Co..  Chas.  II. 

Queen  A  Co. 

Robertson  &.  Sons.  Jas.  L. 

Weston  Electrical  Inst.  Co. 


i^d^r^r^ls^rrft^niis     &^^     ^S| 


S]>rine:s. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

5Ianross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

\merican  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 

Oxide  Battery  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapcs»  Insulating:' 

American  Electrical  Works. 

American  Steel  A  AVire  Co. 

Central  KlectrlcCo. 

J^lectric  Appliance  Co. 

New  York  Insulated  AVIreCo. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Sfvitcit- 

boards. 

American  Electric  Co. 

American  Elec.  Fuse  Co. 

American  El,  Telephone  Co. 

American  Toll  Telephone  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Chicago  Telephone  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  &  Cons.  Supply  Co. 

Garl  Electric  Co. 

Haines  A  Noyes  Co.,  The. 

Harvard  Electric  Co. 

Holtzer-Oabot  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.cb. 

Kellogg  Swltchb.  A  .Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Moon  iAIannfacturlng  Co. 

National  Auto.  Tel.  Co. 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.I.  Telephone  A  Elec.  Co. 

St.  Louis  Klec.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Therien  Tool  Works. 

Thoma.s,  AVilcox  A  HIetz. 

A'iaduct  Mfg.  Co. 

AVarner  Electric  Co. 

Western  Electric  Co. 

AVestern  blec.  Supply  Co. 

AA'estern  Tel.  Const.  Co. 
Tools. 

Klein  A  .Son,  Malhias. 
Transformers. 

.\lden  Electric  Co. 

American  Electric  Co. 

Crocker- AA'heeler  Com  i>any. 

Ft.  AVavne  Klec.  Works,    inc. 

General  l-Jlectrlc  Co. 

Gregory  Electric  Co. 

Rose  Klectric  Co. 

Rossiter.  MacGovern  A  Co. 

Stanley  Klectric  Mfg.  Co. 

Wa^'uei-  Fh'c.  M  fi.'.  Co. 

Western  Electric  Co. 

Western  i:iec.  Supply  Co. 

Westinghouse  Kl.  A  Mfg.   Co. 
Trucks,  electric   Car. 

General  I'^JeclricCo. 

Westinghouse  El.  A  Mfg.  Co. 
Tnrblne      and      IVater 

-Wheels. 

Leffel  A  Co..  Jas. 

Smith  Co..  S.  Morgan. 

Stilwell-Bierce  Smlth-A'aile. 
Varnislies. 

Sterling  A'arnlsh  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
White-W^aNhinK-     MVli's. 

Star  Brass  Works. 
Winders,  Magnet. 

.Anderson,  Homer. 
Wire.   Bare. 

.American  Electric  Co. 

.Vmerican  Steel  A  AVire  Co. 

Besly  A  f.'o..  Chas    If. 

Central  Klectric  Co. 

Driver-Harris  AA'Ire  Co. 

Electric  Appliance  Co. 

Inde]iendent  Tel.  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  AVire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

AVestern  Electric  Co. 

AVestern  Electrical  Sup.  Co. 
AVoodTTork,  Kleetrleal. 

Noblett.  R.  J. 
X-Ray   Outfltn. 

Queen  A  Co. 
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A  PERFECT  SYSTEM  of  LIGHTING 

STEAM    RAILWAY    CARS 


leo'brioi'ty  Genera'ted 
-bhie   Oar  A:x^le. 


2 


1 


THE 

ELECTRICITY 

IS  GENERATED 

FROM 

THE   CAR  AXLE  WHILE 

CAR  IS  IN  MOTION 

AND 

IS  FURNISHED 

FROM 

STORAGE  BATTERIES 

WHILE  CAR 

IS  STATIONARY. 


i 


i 


I 

9 


THE 

"AXLE  LIGHT" 

SYSTEM 
IS  BEING  ADOPTED 

ON  THE 

LEADING  RAILWAY 

LINES 

AND  IS  GIVING 

ENTIRE  SATISFACTION. 

THE  COST 

OF  MAINTENANCE  IS 

INSIGNIFICANT. 


A  Modern  Electric  Lighted  Private  Car  and 
A  Modern  Apparatus  for  Producing  the  Light. 


! 


4' 
4 


4 
4 


4 


A     Dynamo. 

B    Driving  Pulley  on  Axle. 

C    Armature  Pulley. 

D  Flexible  Gearing. 

E     Tension  Springs, 

FFFF     Hangers. 

Send  for  Illnstrated  Pamphlet. 


ELECTRIC  LIGHTS 

AND 

ELECTRIC  FANS 

WITHOUT 

SMOKE,  HEAT 

OR 

DANGER 

FROM 

FIRE. 


4 


Consolidated  Railway  Electric  Lighting  &  Equipment  Co. 


100  Broadway,  NEW  YORK. 


JAMES  L.  TAYLOR,  Third  Vice-President. 

J.  L.  WATSON,  Secretary  and  Treasurer. 

JOHN  T.  DICKINSON,  General  Agent. 


JOHN   N.    ABBOTT, 

Vice-President  and  General  Manager. 


<y^'«y4y«»*y<  1 


WESTERN    ELECTRICIAN 


January  5,  190I 


Nungesser  Closed  Circuit  Batteries, 


No.  1-SIZE4y4  x4H  X  7K  In. 


Our  improved  No.  i 
300  ampere-hour 
Closed  Circuit  Bat- 
tery is  the  most  power- 
ful battery  of  this 
class.  It  is  put  up  in 
both  glass  and  porce- 
lain jars. 

This  battery  is  very 
largely  used  for  tele- 
phone exchange  ser- 
vice, central  energy 
systems,  gas  and  gas- 
oline engine  ignition, 
railway  signals,    etc. 


The  1900  Dry  Battery 

IS  MAJfUPACTrRED 

Eipressly  for  TelejlioDB  Mu&  Serme. 


THE 

DRY 
j^ATTERY 

\^^")T  SERvrCE  ONLY. 

*«»Qri'  "*'  Produood  in  any  diT 
'"«m»!  "^  •"■•<>  to  rreo  ftom  IralJ 

^^"tlECTRICBATTEHyW.. 

.      "^eUnD.  OHIO. 


Our  No.  5  Portable 
Closed  Circuit  Bat- 
tery is  the  ONLY 
liquid  TIGHT  cell 
yet  produced.  It  is 
most  largely  used 
for  electric  ignition  on 
gasoline  propelled 
automobiles  and 
launches. 

It  has  the  greatest 
mileage  capacity  for 
its  size  and  weight. 
It  is  put  up  in  steel 
jars,  with  patented  liquid  tight  porcelain 
covers,  and  is  guaranteed  superior  to  all 
others. 

OUR  PRICES  ARE  THE  LOWEST. 


SIZE2^^  in.  aia.  x  6  in.  high. 


In  every  comparative  test  made  wlthiii  the  past  four  years,  the  1900  Dry  Battery  has  proven  its  superiority  over  all 
other  dry  or  wet  batteries.  This  battery  has  shown,  in  many  of  the  most  progressive  telephone  exchanges  in  this  country, 
over  three  years'  continuous  service,  without  attention  of  any  kind.  They  are  now  more  largely  used  than  all  other 
dry  or  wet  batteries  combined. 

MAWCFACTURED  BY 

THZ:  NUIWGESSXSR  ZSImISCTRIC  BATTESRIT  CO., 

Western  Sales  Agent:  THOMAS  G.  GRIER,  141  So.  Glin'on  St.,  CHIGilGO,  ILL.  CLEVELAND,  OHIO,  U.  8.  A. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  w^ork,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  dififerent 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laig^ht  Street,  New  York. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors— Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic  System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,  Etc. 


Copies  of  this  or  any  other  electrical  book  publistied    sent  prepaid,  to  any  address 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO. 

»♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦< 


We  offer  following  equipment  from  several  stations  just  dismantled,  all  in  prime  operating 

condition,  ready  for  immediate  shipment. 


ALTERNATORS. 

240  K.  W.  Stanley  two-phase  alteriiatoi',  KJOO 
or  2000  volts,  125  cycle,  with  exciter  and  in- 
.struinents. 

120  K.  W.  A.  S.  type.  General  Electric  1100 
volts,  125  cycle  with  exciter. 

120  K.  W.  A  type,  General  Electric  1100  volts, 
125  cycle,  with  exciter,  and  with  General 
Electric  standard  switchboard  panel. 

50  K.  W.  Thomson-Houston  1100  volts,  125 
cycle  alternator,  with  exciter  and  instru- 
ments. 

100  K.  W.  Westlnghouse  1100-volt  alternators, 
125  cycle,   with  exciter  and  instruments. 

New  40  K.  W.  Stanley  2200-volt,  two-phase,  125 
cycle,  with  exciter. 


1  STVa  K.  W.  Westiughouse  110-volt,  125  cycle   al- 
ternator, with  exciter  and  instruments. 

DIRECT   CURRENT. 

1  175  K.  W.  250-Tolt  Edison  bipolar  dynamo. 

2  100  K.  W.  500-volt  Edison  bipolar  railway  gen- 

erators. 
2  100  K.  W.  140-volt  Edison  bipolar  dynamos. 
2  75  K.  W.   General  Electric    four-pole,    500-yolt 

dynamos. 
2  G2  K.  W.    Thomson-Houston    type    D    500-volt 

dynamos. 

ARC   DYNAMOS. 
6  100  light  Western  Electric  10  ampere   arc  dy- 
namos. 


1  Go  light  Brush  10  ampere  arc  dynamo. 
1  30  light   Thomson-Houston  10  ampere   arc   dy- 
namo. 

ENGINES. 

1  500  H.  P.  Ball  cross-compound,  20x36x18. 

1  200  H.  P.  Ball  tandem  compound,  with  con- 
denser,  12x22x16. 

1  275  H.  P.  Armlngton  Sims,  cross  compound,  15x 
23x16. 

1  Ideal  tandem   compound,   12x20x14. 

2  Mcintosh  &  Seymour  tandem  compound,  13x19 

xl5. 
1  250  H.  P.  Westlnghouse,  16x27x16. 

1  250  H.  P.  Mcintosh  &  Seymour,  ISi/oxlS. 

2  250  H.  P.  Ideal,  ISVaXlS. 


THE  ABOVE  IS  ONLY  A  PARTIAL  LIST.     WRITE  FOR  OUR  PRICE-LIST  No.  40. 

We  have  a  full  line  of  Pumps,  Boilers,  Motors,  Fans,  Arc  Lamps,  Etc. 

^^;o^*;.l^f.:;-!?rf^'    ILLINOIS  MAINTENANCE  COMPANY. 
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SWEET  SIMPLICITY. 

"What  could  be  more  simple  in  construction 

than  the 

American  Toll  Telephone  Company's 

Automatic 
Telephone 
Pay  Stations? 

MECHANISM   V3.   ELECTRICITY. 

LOCAL  and  LONG  DISTANCE. 

These  machines  are   entirely  mechanical,  as  we  eliminate  electricity 
from  all  machines  of  onr  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE  BEEN  A  SUCCESS. 

Manufactured  by 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriff  St.,  Cleveland,  O. 
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GENERAL  ELECTRIC  COMPANY'S 


SERIES  ALTERNATING  STREET  SYSTEM 

Enclosed  Arc  Lamps  and  Series  Incandescents  on  the 
Same  Circuits  from  Constant  Current  Transformers. 


Representation  of  Sub-station  operated  from  Three-Phase 
high  tension  line  with  two  Constant  Current  Transformers 
so  wound  as  to  balance  the  three-phase  circuit. 

Each   Transformer   arranged   for  two   circuits. 
If'rffe  for  informafioti. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

New  York  Office,  44  Broad  Street.  Chicago  Office,  Monadnock  Bldg. 

Sales   Offices  in   all   Large    Cities. 


HIGH  TENSION 
LINE  FROM 
GENERATOR. 
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WESTERN  ELECTRIC  COMPANY'S 


SERIES 

ENCLOSED 

ALTERNATING 


I 


Arc  Lighting  System. 

LAMPS  MAY  BE 
OPERATED  DIRECT 
ON  THE  MAINS. 

3  Lamps  in  Series  on  220  Volt  Circuits. 

7  Lamps  in  Series  on  500  Volt  Circuits. 
13  Lamps  in  Series  on  1000  Volt  Circuits, 
26  Lamps  in  Series  on  2000  Volt  Circuits. 

Series  Enclosed  Alternating  Arc  Lamp. 

Any  Number  of  Lamps  in  Series  by  Using  Step=Up  or  Step=Down  Transformer. 


WRITE   FOR  OUR  BULLETIN   7009. 


AMERICAN  ELECTRIC  COHPANY,  Northwestern  Agents,  St.  Paul,  Minn. 

ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  Ho. 

STANDARD  ELECTRIC  COHPANY,  Cincinnati,  Ohio.  CALIFORNIA  ELECTRICAL  WORKS,  San  Francisco,  California 


ANTWERP : 
32  Rue  Boadewyn5. 


LONDON : 

BrIdKe  Chambers,  171  Queen  Victoria  Street.  E.  C,  and 

North  Woolwich,  E. 


WESTERN  ELECTRIC  COMPANY,         | 


: 
: 
? 


PARIS : 
•<6  Avenue  de  BreteuH 
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WESTERN  ELECTRIC  COMPANY'S 

GENERATORS. 


DIRECT 
CONNECTED. 


BELTED. 


; 


t 


t 

♦ 
« 
♦ 

i 

♦ 


DIRECT 
CONNECTED. 


MOTORS 

FROn  1=12  H.  P.  TO  600  H.  P. 


WRITE   FOR  OUR   CATALOGUE. 


BELTED. 


WESTERN  ELECTRIC  COMPANY, 

AMERICAN  ELECTRIC  COHPANY,  Northwestern  Agents,  St.  Paul,  Minn. 

ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  Ho. 

STANDARD  ELECTRIC  COMPANY,  Cincinnati,  Ohio.  CALIFORNIA  ELECTRICAL  WORKS,  San  Francisco,  California. 


ANTWERP : 

32  Rue  Boudewyns. 


LONDON : 

Bridge  Chambers,  171  Queen  Victoria  Street,  E.  C,  and 

North  Woolwich,  E. 


t 

t 

♦ 


♦ 


PARIS : 
46  Avenue  de  Breteull. 
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WagnerElectric 
Mfg.  Co.'$ 


IIM 


IVI 


Built  for   any  frequency  and  J 04,  208  or  500  volts. 
Simply  close  a  main  switch  and  the  motor,  takes 
care  of  itself. 


Our  indicating  Wattmeters, 
Voltmeters  and  Ammeters 
are  also  built  for  back  of 
tbe  board  with  illuminated 
dial. 


WE  ARE 
NOW  READY 

To  supply  either  direct  or  alter- 
nating current  motors,    enclosed, 
either    completely    or    with    wire 
screen  over  the  ventilator. 
Send  for  Bulletin  Z40. 


Their  dead-beatness  does 
not  in  the  least  affect  their 
sensibility  and  accuracy. 


WRITE  FOR  PRICES  AND  BULLETINS. 


General  Offices  and  Factory:  ST.  LOUIS,  IVIO.,U.  S.  A. 


-BF3AIM^»-i     OFFICES: 


xaw  VOKK,  zaa  Uavemeyer  Bide" 
I>UII:.AI>C:LPHIA,  1000  Betz  Bids. 


BOt^TOai,  «!S0  Atlantic  Ave. 
CHICAeo,  le-H  3Iar<|uette  Bldg. 
BAIiTIUOBE:,  ti04  K.  I.exInstoli  (Street. 


SAN  FKAMCIISCO,  593  Sllstilou  Street. 
KEn'  OBLEASIS,  51U  tjravler  Street. 


FOBKIVN  OKPABTMENT:  Havemeyer  Bids.,  New  York  Clt}'. 

CITY  Oil'  MEXICO,  IIEX.:  American  Ensineerloe  Co.,aiexico  Asts. 

trONUON,  EK€}IiAIIIU  :  47  Tictoria  Street,  C.  B.  Heap,  Aet. 

YOKOHAUA,  JAPAK:  Bacnall  &  Hilles,  Agts. 

PARIS,  t'RAKCE:  Vi  Rue  St.  Georses,  E.  Ji.  Cadlot  Jk.  Gie,  Asts. 
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UNITED     STATES     COMMISSION. 

TO    THE 
PARIS    EXPOSITION     OF    1900 

PARIS  CHICAGO  NEW-YORK 

30    «VeNUE    KAn  auolTORlUK     BUILOIKO  lOUlTABLt     BOILDIHII 


PARIS  OFFICES,  November   9  1900. 

Ball  Engire  Company, 

Mr.  D.  N.  McBrier,  Vice  President, 

Erie,  Pennsylvania. 
Dear  Sir : 

The  end  of  Lhe  exposition  having  arrived  I  feel  it 
my  duty  and  privilege  to  inform  you,  officially,   concerning 
the  operation  of  the  300  h.p.  tandem  compound  engine,  which 
you  supplied  this  department  for  the  operation  of  the  power 
generator  at  the  United  States  Machinery  Building  at  Vincennes  . 
Our  plant  was  the  first  of  the  entire  exposition  to  be  put  in 
active  service  and  since  the  s-tarting  of  your  engine  we  have 
never  had  a  moment's  shut  down  or  the  least  difficulty  which 
could,  in  any  way,  be  traceable  to  your  engine.   It  has  operat- 
ed noiselessly  and  continuously  and  has  made  many  friends  among 
the  foreigners  who  have  visited  the  plant  .   I  must  congratulate 
you  upon  the  workmanship  and  execution,  in  all  directions,  of 
the  engine,  as  was  evidenced  by  the  fact  that  we  procured  for 
you  at  the  hands  of  the  International  Jury  of  Award  a  Gfold  Medal 
which  is  an  exceedingly  high  honor  for  an  engine  of  this  size 
and  class  . 

I  must  again  thank  you  for  your  many  courtesies,  and 
the  promptness  with  which  you  dispatchedthe  engine. 

Director  of  Machinery  &  Electricity 
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THE  PHOENIX  GLASS  CO, 

FABRICMNTES  DE 

CLOBOSy  PANTALLAS 

PARMODOS   SISTFMA<; 

DE  LUZ  ELECTRICA, 
sot  ARCOe  INCANDESCENTES. 

^    EL^CATALOGOlNo-ll.  ///// ' 


tambien  rabaicantes  oe  v 

SVIDRIERIApasaQUEMAOORES'.* 

,..-.^^.^.^  "°'*5   J 

iVVSS^iJSvNWV  S'i'Ei"«WELSB/\CHJ 
\\^>C^'aA^\'i  y  OTftOS  ESTILOSDE? 
\V!^^^^V\\^  QUEMADORES  ^'f 
\VV\\\V  W//  jNOANDESCENTEst 
V\  \  \  A  'I     ////^^i^  DE  GAS.  -» 

.  ^JW'-'NUEVA   YORK  E.U.oEft:- 
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IT  OUGHT  TO  PARALYZE 
A  BUSINESS  MANAGER 


of  an  electric  station  who  sits  by  and  sees  his  profits  vanishing 
into  thin  air.     He  ought  to  know  that 

Eighty-five  per  cent  of  his 
fuel  is  going  to  waste, 

aod  if  he  would    adopt   the    HOLLY  SYSTEM  which    utilizes 
his  exhaust  steam  for  heating  he  could 

PAY  HIS  ENTIRE  FUEL  BILL 

for  the  year  from  the   proceeds   from   steam   sold  for   heating 
business  blocks,  churches,  etc.   It  is  now  being  done  extensively. 

OUR  PAMPHLET  EXPLAINS  OUR  PLAN.     SEND  FOR  IT. 

American  District  Steam  Co., 

X,OCBZI»OieT,   IV.  "ST. 
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Our*  ^rsidc  Follo-Wjs  the  Fla^. 

We  are  prepared  to  supply  the  trade  at  manufacturers'  prices  and  solicit  your  inquiries  for 

FALCON  INCANDESCENT  ARC  LAMPS  which  illustrate 
Twentieth   Century  progress  in   interior  illumination. 


FALCON  FAN  AND  POWER  MOTORS  are  in 

our    opinion    good   Motors    and    we've  had   much 
experience  selling  Fan  Motors. 


EDISON'LALANDE  BATTERIES, 

SAMPSON  SEMhDRY,  NOS.  1  AND  2. 
DRY    BATTERIES,     1900    AND     COLUMBIA. 


Gcnir'al  ©Icctriic  Company, 

2l64-!Z66-!J6S-!Z5'o  E'ifth  Ave.,  Chicago. 


KOHLER  BROTHERS, 


BUILDERS  OF 


ooiviF>L-e-ri 


Electric  and  Steam  Railways, 
Electrical  Construction 
Power  Transmission  Plants. 

1804  to  1812  FISHER  BUILDING, 
OHI 


Some  of  Our  1 900  Contracts. 


Alley  L,  Chicago,  installation  48,000  ft. 
1,500,000  c.  m.  feeder  wire  and  removal 
29,oco  ft.  old  feeder  wire. 

Chicago  A  Alton  R.  R.,  complete  equip- 
ment power  plant  Bloomingtoo  shops. 

Illinois  Central  R.  K  ,  complete  under- 
ground, overhead  and  interior  construc- 
tion for  lighting  right  of  way  and 
suburban  stations. 

Illinois  Eastern  Hospital,  Kankakee,  III  , 
remodeling  steam  heating  and  power 
plant. 

Northern  Hospital,  Elgin,  111.,  remodeling 
steam  heating  aod  lighting  plant. 

Chicago  Tribu  ne  and  Ch  icago  Da  ily 
Nezvs,  complete  equipment  of  press- 
rooms with  our  patented  mechanical  and 
electrical  devices. 


McCormick  Harvesting  Machine  Works, 
Chicago,  wiring  foundry  No.  2  and  in- 
stalling trolley  line. 

Steel  Tired  Wheel  Co.,  Chicago,  complete 
electric  plant. 

Illinois  Car  and  Equipment  Co.,  Chicago, 
complete  electric  plant. 

Chicago  Coliseum,  complete  electric  wir- 
ing. 

H.  W.  Caldwell  &  Sons  Co.,  Chicago, 
complete  electric  plant. 

C.  B.  &  Q.  R'y,  complete  electrical  wiring 
for  power  and  light,  Hannibal  (Mo  ) 
shops. 

Link-Belt  Machinery  Co.,  wiring  shops  for 
power  and  light. 

Buda  Fdy.  &  Mfg.  Co.,  Harvey,  111.,  com- 
plete electric  power  plant. 


L-H  Enclosed  Arc  Lamps. 

FOR  ALL  CIRCUITS. 

GUARANTEED  TO  MEET  REQUIREMENTS  OF  ALL  PRACTICAL  ENGINEERS. 


Designed  on 

scientific 

principles 

and  constructed 

of  the  higbiest 

grade  materials. 


Accessibility  to 
working  parts, 
which  are  few 
and  absolutely 
interchangeable. 


Positive  cable 
contact. 


Resistance 

cannot  be 

short-circuited. 


lO-in.  globe, 
using  full  length 
carbons. 


Solid  copper  or 
aluminum  case. 


WE  VTAMT  ACTIVE  AND  RESPOHrSFBLE  AGENTS 

rs  waa  the  principai.  cities. 

Lea-Hooven  Manufacturing  Co., 

*^"#.Tef.^=5IfJ,i«'«'     Anderson,  Ind.,  U.  S.  A. 


Mention  this  paper. 


BOX  200 


STORAGE    BATTERIES 


R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  >nd  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HICH     EFFICIENCY. 


No  Applied  Paste.  No  Infringement. 

CREAT    CAPACITY. 


Sup^rl^r 


Il^^-tri^al     Ch^mi^al     Fornrta-fcion. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

.  PEABODY,  MASS. 
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I 


An  Old  Houjsc 


and 


A  Ng-W  Cgn-turiy 


WE  HAVE  REMOVED  TO  THE  NEW  BUILDINGS, 


OFFICE  ADDRESS: 
123 1  Callowhili  Street. 


Nos.    i2l!5i-ilZ5?>    CAi;i;OWHIt];   jS*RBB*    and 


FACTORY  ADDRESS: 
407  N.  Thirteenth  Street. 


PARTRICK,  CARTER  &  WILKINS, 


Manufacturers  of  Electrical  House  Goods, 


PHILADELPHIA. 


WANTED   FOR   CASH.     WE   PAY   ^16^    PER^OUNCEFOR   SCRAP. 

PLATINUM    SHEET  AND  Y/IRE  FOR   SALE .      HtGHECT     PRICES      PAID       FOR  OLD    INCANDESCENT 
LAMP    Bases,       scno   as    6c^\/£Ral    /wiERAct     samples     or    bases      you     have     on    hand-   our 

OFFER        WILL       REACH        YOU    BY     RETURN       fVIAIL. 

GOLDSMITH    BROS.        REFINERS  ""<»  ASSAVERS. 

f^SANohS    WASHINGTON    ST.,   CHICAGO,        works,    se''  anu    throop     stS., 
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Ofi£  uf  OUR  ^pEtl>\LTlE5r^ 

^£Re  IT  i^r-  j^vcRy  other  \Vtti(^- 

-Aj*>    ITS'    UTTLE    STORy^ 

WTONE  EUCTRICAL  WSTRiinEHT  X' 


We  wish  you  all 


A  HAPPY  NEW  YEAR 


and  a  prosperous  entry  into 

tme:   ime\a/  oe 


SPRA6UE  ELECTRIC  COMPANY 


American 
Bridge  Company 


!) 
C 
9 

9 

(? 

i  Metallic  Structures 

i 

I    General  Offices  :   100  BROADWAY,  NEW  YORK 
t  


DESIGNERS 

MANUFACTURERS 
AND  ERECTORS  OF 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


MA^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo.  N.   Y. 
Baltimore.  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  III. 


Canton.  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth.  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton.  N.  Y. 
Horseheads,   N.  Y. 


Eafayette.   Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pcncoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,   Wash. 
San  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office  :  LONDON 


^■^c>t->'r>^oot^r>>t^c>-t>r9^c^«  ^r^oo^^joo^y^^^^oo-ov 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS   FOR   ALL   CIRCUITS. 

MANBATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  11  BROADWAY,  NEW  YORK. 


De  Dion-Bouton  ''Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


E    U 


IM    Y 


We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers   In    the 
United  States  for 
DE  DION-BOUTON 
Su  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES, 

QUADRICYCLES 
aRd  TRICYCLES. 


We  carry  a  stock  of 
supplies. 


A  full  line  of  the  world-renowned  De  Dion  Gasoline  Motors  is 
always  in  slock,  and  may  be  had  from  1  3-4  H.P.  to  6  H.  P. 

GENERAL  OFFICES  AND  FACTORY:  Church  Lane  and  37tli  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

17  West  (6tb  St.,  New  Yolk  Clfy,  306  Nonh  Broid  St.,  Phlladelpbla,  Pa. 

Blgblaad  and  Centre  Avei.,  Plttslinrg,  Pa.     872  Park  Ave.,  Baltimore.     24  Wavhlneton  Square,  Worcester,  MasSi 
I9t  West  EicliaDte  St.,  Provldena,  R,  1.  33  Stanbope  St.,  Bostia,  Masi 
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WE  all  believe  that 
ELECTRICITY 
is  the  great 
power  that  DRIVES 
the  wheels  of  PRO- 
GRESS— perhaps  the 
wheels  of  Time;  but  we 
all  know  that  Electricity 
drives  the  wheels  of  an 
Automobile  more  suc- 
cessfully than  any  other 
power  that  can  be  ap- 
plied to  them;  but  it  did 
not  feel  at  home  in  a 
"horseless  carriage."  It 
wanted  the  REAL 
THING— an  AUTO- 
MOBILE—in  which  to 
exhibit  its  best  prowess, 
and 

HERE  IT  IS 

With  every  improve- 
ment in  electrical, 
mechanical  and  carriage 
construction    that    sci- 


ence, long  experience 
and  absolute  necessity 
have  suggested,  and  the 
electricians  of  the  world 
need  no  longer  hesitate 
to  own  the  foster  child 
of  their  profession.  Its 
entire  conception  and 
construction,  mechanic- 
ally and  electrically,  is 
as  much  of  a  departure 
from  methods  heretofore 
adopted  as  is  its  general 
design,  and  its  operation 
is  as  pleasing  to  the 
purchaser  as  is  the  com- 
pleteness of  its  appear- 
ance to  the  eye.  All 
moving  parts  thor- 
oughly protected  in 
dust  and  waterproof 
casings.  One  electric 
and  two  friction  brakes 
on  every  vehicle,  giving 
as  much  comfort  in  hill 
coasting    as    in   riding 


CLINTON  E.  WOODS  AUTOMOBILES. 


on  level  roads.  Forty  miles  on  one  charge  of  the  batteries  and  an  absolute  guarantee  of  the  vehicle  in  every  particular. 
PRICES  REDUCED.  A  GOOD  THING  for  electric  light  and  power  companies  to  interest  themselves  in  the 
sale  of.    THINK  IT  OVER.  Responsible  agents  wanted  everywhere.     Address  all  communications  to 

CLINTON  E.  WOODS,   SZSSWabashAve.,  CWcago,  m.,U.S.A. 
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Electric  and 
Gasoline 
Automobiles 

For  Business  and  Pleasure. 


OLDSMOBILE  BROUGHAM.    AJl  four  passengers  face  forward. 

WE  GUARANTEE 

40  Miles  on 
One  Charge 
of  the  Batteries. 

Send    for    Complete    Descriptive    Catalogue. 

Oi-DS   Motor 

1310  to  1320  Jefferson  Ave. 


DETROIT,  MICHIGAN. 


>«Kj^><S>^^«^«>*<5^«^^^«>«>^«$«^$«>$«^«^^^>^>^^^^«.^4>«^^^^<S«S>^4x^*«^^^^>«^ 


MclNTlRE'S     PATENT 

CONNECTORS  UNO  lEfiMIKllLS. 


I,.r  HAEDOKJV.V  CD 
FUSED  WISE.  FUSE 


"■HEC.  MclNTIRECO.,  13  S  (5  Franklin  St. 


NEWARK,    N.  J. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book. 
"Cio  I  Become  aa  Electrical  Eo^necr?" 
"We  teach  Electrical  Enjrlneerinfr,  Elec- 
tric Lighting,  Electric  Kailways, Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.,  at  your  home,  by  mail.  InstltuM 
indorfted  bjTh< 


I,   by  rr 
.  EdlBo; 

Electrical  Engineer  Institute, 


Dept.  K.  240.24Z  W.  23d  St.,  New  York. 


Ive^ot  a 
FreeSchol 


Technical  Education 

Bv  Mail. 
To  liitrodiHf  ih.-  hlk'h  ataiid- 
ftrd  f.f  Th'-  AiJMTi.-:ui  School 

of  (■orrHW|MPii.l..| .theTruH- 

tttM  if.LVf-  vnti.l  to  award  a 
liniit.-d  iiuml.-r  of  Free 
■holHrsliiiiM  ill  ,Mi-chanlcal, 


Eh-ctrical, . 


r  Stei 


Engineering, 

iiicliidlnf;]!  complete  roursf; 
in  Mechanical  Drawing, 

An  excellent  ojjportunitv 
for  private  Instruction  in 
Mathematics,  Mechaiilial 
Dra^ving  or  the  eclf-ncrf*. 
uiukTthe  direction  of  coni- 
I>et«nt  instructors. 
Application  blank  on  request. 

American  School  of 
Correspondence 

(Chartered  by   the    Comtium- 

wealth  of  Maisijchusetts), 
'Boston,  Mass.,  U.S.A. 


On  an  order  of  one  dozen  shades  received 
before  January  15th,  we  will  prepay  thefrei^^ht 
to  destination. 


illET  POLES. 

WItti  Our  Distributing  Circles. 

The  most  modern  system  in  the  world  for  Elec- 
tric and  Telephone. 


OUR  NEW  CATALOQUE  JUST  OUT,  SENT  ON  REQUEST. 


"^♦♦♦♦♦♦^♦♦^♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦^^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^►♦^^♦^^^"t^^ 


A\'e  .ilso  iM;ike  the  Fi.illowlng  Supplies: 

steel  Conduit  Dowel  Pins,  50c.  to  75c.  per  WO. 
Stringing  Reels,  $5.00  to  $10.00  each. 
Cross  Arm  Braces,  $1.85-  per  100  lbs. 
Pole  Stepsi  Plain  Nail  Point,  IJic.  eacli. 

THERIEN  TOOL  WORKS, 

MINNEAPOLIS,^MINN. 
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THE  NEW  YEAR 


Is  ever  the  time  for  New  and  Better  Resolves* 


Resolve 


To  start  the  new  year  right  by  installing  a 


Telephone 

In  home  or  office.    The  cost  is 

1 6c  Per  Day 


and  up. 


Ask  about  the  Measured  Service. 


CHICAGO 

TELEPHONE 

CO., 


Contract  Department, 


203  Washington  Street. 


mmmmm 
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Y  Goods  Aei  WiLL  Recowhehoed 


BV   e:^ery  rurchkser, 
THEREFORE   YOUR   TRADE   WILL    BENEFIT   ALSO. 


: 
: 

t 

♦ 


-AIMIA"  VITALIZED  AIR  CIRCULATOR. 

The  "Aimia"  Vitalized  Air  Circulator  is  an  ideal  one  for  the  sick 
room,  in  winter  or  summer.  It  can  be  placed  on  a  table  and  the  invalid 
can  start  or  stop  the  fan  by  pressing  the  button.  It  is  noiseless  and  its 
refreshing  coolness  is  of  the  greatet  value. 

A  BLESSING  for  the  bed  room,  serving  room,  office,  store,  tele- 
phone closet,  dining  table,  etc.  It  may  be  used  to  deodorize  toilet  rooms 
by  placing  any  desired  deodorizer  in  front  of  the  fan.  The  Dry  Batteries 
(contained  in  the  hardwood  box)  will  run  the  fan  many  months  without 
renewal,  with   the  intermittent  use   it  receives. 

The  battery  can  be  renewed  at  a  cost  of  only  50  cents. 

Price,  including  a  Bottle  of  Smelling  Salts,  Complete,  $3.50. 

"ODDO"    MOTORS. 

These  Motors  are  the  most  perfectly  constructed,  carefully  designed 
and  best  finished  electric  motors  at  the  price,  which  are  now  in  the  market. 

Construction  allows  all  the  magnetism  generated  to  be  turned  into 
POWER,  and  this,  in  conjunction  with  the  length  of  the  arms  of  the 
armature  (the  magnetism  going  to  extreme  ends)  brings  into  play  the 
greatest  of  all  applications  of  power,  LEVERAGE. 

Being  designed  so  that  nothing  is  wasted,  the  combination  of 
MECHANICAL  AND   ELECTRICAL   LEVERAGE 
enables   Mason's  "Oddo"   Motors  to  surpass   any  motors   of  equal    size 
and  weight,  in  power  and  neatness,  beauty  and  efficiency. 

They  are  finished  in  gold  and  black. 

They  can  be  operated  by  any  good  battery. 

They   are   great   savers   of   current.  ■ 


CUT   IS    FULL   SIZE  OF    MOTOR. 

This  Motor  has  great  power,  is  well  made  and  nicely  finished. 
A  motor  to  operate  sewing  machines,  $5. 


With  a  6-inGii  Fan. 


The  stand  is  hollow  and  the  space  is  intended  to  contain  sand,  bird 
gravel  or  any  weighty  substance.  TO  REDUCE  COST  OF  MAILING 
CHARGES,  the  receptacle  is  always  shipped  empty,  as  purchaser  can 
readily  obtain  the  necessary  weight. 

This  Outfit  will  run  well  for  25  hours  with  electric  current  from  one 
cell  of  battery,  such  as  I  supply  for  $1  each. 

Two  cells  will  revolve  fan  over  2,000  times  a  minute. 

A  Dry  battery  of  one  or  two  CELLS  will  LAST  for  MONTHS  when 
fan  is  only  occasionally  used  for  a  minute  or  two. 

A  bottle  of  perfume  or  smelling  salts  placed  in  front  of  the  revolving 
fan  will  refresh  the  air  in  parlors,  bedrooms,  etc.,  and  sick-rooms  can 
be  deodorized  and  disinfected  by  substituting  any  good  disinfectant,  etc. 
(See  vitalized  air  circulator.) 

OUTFIT  W.   F. 

CONSISTS  OF 

I  "WILFAN"    $1.75 

I  Battery  Type  M I.oo 

I  Double  flexible  conductor  7  feet  long,  which  connects  motor 

to  battery  5° 

5  Charges     "Redalite" . 25 

4  Extra  Zincs,  at  7  cents 28 

Boxing 15 

Total     $3-93 

Each  charge  of  "Redalite"  will  operate  fan  at  fast  speed  for  over 
20  hours.  Each  zinc  will  last  not  less  than  20  hours'  work,  so  that 
COST  OF  A  BREEZE  with  outfit  W.  F.  is  as  follows: 

Charge  "Redalite" 5   cents 

Zincs  consumed  7  cents 

Sulphuric  acid  less  than 2  cents 

Cost  of  over  20  hours'  work  (should    get   30   hours) ...  .14  cents. 


Write  for  Trade  Discounts,  or  I  will  Send  Goods  at  the  Right  Prices,  If  Left  to  Me. 


JAS.  H.  MASON,  INVENTOR, 


♦ 


♦ 

X 


Dept.  19. 


150  Nassau  Street,  NEW  YORK  CITY,  U.  S.  A. 
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MANHATTAN  ENCLOSED  ARC  LAMPS 


01 


iJI 


Alternating,  Direct, 

High  Tension,  Low  Tension. 

MABTUFACTURE©     UHTDER 

MARKS  ENCLOSED  ARC  LAMP 

PATENTS. 


These  patents  broadly  cover  all  forms  of  Enclosed  Arc  Lamps  and  users  will  take  notice  that  with  MAN- 
H  ATT  AM"  Lamps  they  purchase  thorough  patent  protection.  Beware  of  lamps  made  by  unlicensed  companies. 


...^ 


Manhattan    General    Construction  Co., 


IME^A/ARK,     IM.     J. 


A^ 


Oft\fflNAlfifSKA5y 

„^  /^ILUUSTJiAnoN^ 
^^I'Ji  PERFECT  PLATES   V 


V 


yss 


FRANKLIN 

ENGRAVING  &  ELECTROTYPINC 

COMn4.N^ 

541-551  DEARBORN  SI.  CJ 


THL  DEJ1GAI  &  PUTE/  FOR  COVER  OF 
THLf  LCTV/E  EXECUTED  BY  UX  **♦* 
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If  they  are  properly  heated,  but  did  you  ever  think  of  the  thousands  of  magnets 
that  are  ruined  every  day  by  being  tempered  in  an  open  fire?  The  proper  method 
of  heating  magnets  is  with  a  Stewart  Gas  Blast  Furnace.  You  take  no  chances 
with  it  of  getting  the  required  temperature.  You  cannot  go  wrong.  Every  piece 
can  be  thoroughly  heated.  If  you  want  to  build  up  a  big  business  on  magnets  by 
making  them  good  and  making  lots  of  them,  you  must  have  a  Stewart  Gas  Blast 
Furnace.  There  are  several  styles.  You  can  be  suited.  Your  magnets  and  tools 
of  all  kinds  will  cost  you  less  to  heat,  and  they  will  be  heated  right.  No  more 
guesswork.  No  use  to  put  the  blame  on  the  steel  man;  the  fault  is  in  the  beating. 
Increase  your  capacity.  More  pieces  can  be  heated  in  one  day  with  one  of  our  fur-' 
naces  and  heated  right  than  can  be  heated  by  the  old  method  in  three  days.  The 
furnace  illustrated  here  costs  but  $85.00.  We  have  others.  Catalogue  for  the 
asking.    We  send  furnaces  on  thirty  days' trial.    Shall  we  send  you  one? 


THE  CHICAGO  FLEXIBLE  SHAFT  CO., 


158-160  HURON  ST., 
CHICAGO,  ILL. 


Insulated 
Rubber 
Wires  aimd  Cables. 

John  A.  Roebling's  Sons  Co^ 


WORKS    AT 

TRENTON.  N.  J. 


GOULD  STORAGE   BATTERIES. 


ESPEClAL.IiY  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSS  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33(1  St.  ' 
Work.,  DEPEw,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


Stewart  Patent  Cord 

ADJUSTER. 

(Patented  August  21,  1900.) 
Cuts  illustrate  two  methods  of  adjustment. 

A  device  everyone  wants. 

Can  be  used  on  any  size  of  cord. 

Can  be  adjusted  easily. 

Can  be  used  after  rosette  and 

socket  are  connected. 
Made  of  fiber. 

Sold  as  cheap  as  common  wood  adjusters. 
Order  from  your  supply  house  or  us. 
Same  price  everywhere. 

SAMPLES  FREE. 

FRANK  H. STEWARTS  CO., 

Manufacturers  and  dealers  In 
ALL  ELECTRICAL  SUPPLIES. 
35      1^.    7'th    S«.,    IPKBIadelpllEa,    ^m. 


FIXTURES. 

Electric  and  combination,  now  made 
by  us  at  St.  Paul,  l^e  can  duplicate 
fixtures  listed  in  any  catalogue  pub- 
lished.   Slend  us  a  sample  order. 


AMERICAN  ELECTRIC  CO., 


\A/e  Hi 


ST.  PAUL,  MINN. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK.  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON,  MASS.,  31  Stale  Street.  CHARLOTTE,  N.  C,  29i  S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.        ATLANTA,  GA.,  English-Amtrican  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER.  COLO.,  311    Kitlredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 


■\ 


GROGKER-WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere,  ti.J. 


Willard  Case  Lumber  Co.,    ! 


MANUFACTURERS    OF 
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I  HARDWOOD     LUMBER, 

I  STREET  RAILWAY  TIES 


i     ARKANSAS   WHITE   OAK.  WASHINGTON    FIR. 


WE   CAK   MAKE    TOV   PK09IPT   DEI.ITERV. 
liET   VS   QUOTE   TOU   PRICES. 


Willard  Case  Lumber  Co., 

ST.    JOSEPH,    MO. 


s. 


« 


•••••••*••••••••*•••*•*•**•••*••***••••*••*•*••**••*• 

t  ...    AND 


• 

J 

T  Strangely  different  in  sound,  but  how  similar  in  popularity !  ? 


McKINLEY,  PROSPERITY 

.    .    .    AND    .    .    . 

TEXAS  ARM  <&  PIN  CO. 


M 
• 


^ 
^ 


*      McKINIiEY  the  choice  of  the  people.  J 

^  PROSPERITY  the  thrilling  cry  of  the  campaigner,  and  )f 

j^  TEXAS  ARM  &  PIX  CO.  the  synonym  of  perfection  in  cross  arms.      J 


■^  They  carry  the  largest  stocks,  the  best  manufactured,  the  best  material  in  timber     J 


-K 


)f 


^  and  paint.  ^ 

-k  Remember  our  cross  arms  are  made  of  untapped  long  leaf  yellow  pine,  thor-  )f> 

^  oughly  dry  and  painted  two  coats;  unpainted,  creosoted,carboliniumized  or  allardyce  ^ 

^  treatment.    Any  way  you  want  them  and  in  any  quantity.    A  half  million  short  arms  j^ 

-^  in  stock  with  attractive  prices.  )f 

I  writeYV.H.  QUA W,  Manager,  ? 

M  Branch  Office,  10  Temple  Court  BIdg.,  Chicago,  or  Main  Office,  Beaumont,  Tex.  ¥ 
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OUR  TRADE  FOLLOWS  THE  FLAG. 


t 
t 

Begin  the  Twentieth  Century  by  sending  us  your  orders  for  OKONITE  TAPE,  MANSON  TAPE,  COLUMBIA  LAMPS,       | 

and  you  will  have  a  prosperous  year.     Ask  for  Bullock  Bulletins;  they  tell  about  economy  in  operating  machine       •$• 
shops  and  printing  presses  by  electric  power.  t, 


CENTRAL  ELECTRIC  COMPANY, 


St&^,   ;S66,    S6S,    S^O]|;lMfttL    J\.veime, 


on:roj%i.oo. 


■ri-i^. 


-H^- 


-H^ 


,  .H-:"!"!"!"!"1"!"!^-!.!.I"1.!-H-^H-- 


t 
t 


EDISON  LALANDE  BATTERIES. 


for  «a«  cnoincs, 
•  lot  machines, 
automobiles, 
hailroao  signals, 
crossing  bells. 
small  motors, 

«TC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TICHT 
CELLS  FOR 
PORTABLE 
WORK. 


rULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

1SB  PIFTH  AVENUE,  NEW  YORK. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


ARRANGED   IN   BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


Makes  Whitewashing  Easy 

IN 

ELECTRICAL 
PLANTS  and 

STREET  RAILWAY 
STATIONS. 


HUNDBEBS  NOW  IN  rSE. 


WRITE  FOR  CntCULAKS. 


The  Star  Brass  Works, 

6?-09  S.  CADTAI.  ST., 
CHICAGO. 


COLUMBIA      ^^^ 

^^  ENCLOSED 

CARBONS       ARCS 

Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and 
straightness,  or  subject  to  return  at  our  expense.    Try  us  and  be  convinced. 

NATIONAL  CARBON  COMPANY, 

1 198  West  Madison  Avenue,  Cleveland,  Ohio. 


January  5,  1901 


WESTERN   ELECTRICIAN 


29 


-^  -^Bi^,*^-^^.    (    ^■"•J'e    and    CKiomical    ^AAorlc8, 

[jpADRORN    \    L-aboraiiories— ^A/^a■tor    CKiemls-bs. 
■^"■^^■^■^^^■^■^    (    Veee^ablo    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN   METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 

HOTEL  PFISTER 


HEADQUARTERS 

Annual  Meeting  Nerthwestern  Electrical 

Asseciation, 

Milwaukee,  Wis.,  Jan.  1 6, 1 7, 1 8. 


Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  Hass. 


Catalogues  and  Circulars  on  request.    Correspondence  seliclted  from  manufac- 
turers, machine  tool  makers,  mine  operators,  rallway5,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

Jladison,  Wis. 
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ASK  THE  USER. 

Ask  the  manager  of  any  plant  in 
which  is  installed  a  Packard  Trans- 
former, what  he  considers  the  most 
perfect  converter  on  the  market  to- 
day. We  offer  the  Packard  with 
absolute  assurance  that  it  will  prove 
satisfactory. 


FOR  PARTICULARS  WRITE  US. 


ELECTRIC  APPLIANCE  COMPANY,  Chicago, 

ELECTRIC  ATi     SUPPLIES. 


FUSE 

Mclntire  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Good.       MACNET     WIRE.        Guaranteed. 


T\A/0 
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AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:    345-347  S.  Canal  St, 


INDIA    a  APVIBER 


EMPIRE  4    MIC 

Cloths  <in(l  l',i|)Ors.  J|  -  ijniEf)ij/ii.ci>. 


IN  ANY  SHAPE  OR  PATTERN. 


Eu^eneMnnselKsCo.  Mka  Insulator  Co 


"PERFECT ''^^ 


INSULATOR 


IcnOo,  ll7l.iKeSt. 


ENGINEERING. 

^    HERBERT  A.  WAGNER, 

Consulting  Engineer 

Railway    Lighting   and   Power  Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


^    "MANROSS" 

HAIR  SPRINGS 

FOR   ELECTRIC 

I.^DIC.i%TIMO  >\ND  RECORDING 
GAUGES    STCAIVI     CADGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tlie  United  States. 

Non-Magnelic  Hair  Springs  of  Phos- 
phor Uronze  and  other  non-magnetic 
metals.  Hair  spriiig.s  of  any  de- 
scription manufactured  to  order. 

r*  N.  MANROSS,  Forestville,Conn. 


Crest 

Manufacfuring 

Co., 

Cambrldgeport,  Mass. 
GASOLINE  MOTORS     ' 

AND 

SPARKING  PLUGS. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg,,  Cbicago. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
EOc.  per  sticic,   S5.00  per  dozen     Send  50c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.l  CllUaU    9     nn  Sole  Uannfactnrers, 

■    RlCLtnnilll    &    wUi|    909,  100   WasMneton  Street,      >     CHIOAGO. 


CARGENT  &  LUNDY, 

Engineers* 

1 140   MONADNOCK    BLOCK,    CHICAGO- 
FREDERICK   SARGENT.  A.    D.    LUNDY. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central   Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


Sets  of  castinps  and  material  furnished  in 
various  stages  of  completion.  Wrought  iron 
llelds;  armature  formed  of  punchingrs  of  sheet 
Iron  ooDtains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
Bet  in  llbre  connection  board  at  top  of  pole 
pieces.  Hun  as  motor  will  drive  6e^vin(^  ma- 
chine, dental  engine  or  watchraaker'8  lathe. 
Ten-volt  current.  Run  aa  a  generator  will  light 
four  6-candle  lamps.  This  machine  U  not  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  witii  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each  yet  oF  material,  showing  how  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  wtndlrg 
to  the  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  10. 

FRANKLIN  MODEL  SHOP, 

1 29-1 31  Wests  I  St  Street,  NEW  YORK  CITY. 


AA  d/)^ 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.    SHAFTING,    PULLEYS. 

CLUTCHES,  PATENT  MACHINE-MOULDED 

ROPE   SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founders,    Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AN  ABSOX-TITEXiY  N0N-C0BB08ITK  INSVLATIIVe 
SOIiDBBINO  FlilTX  FOB  ALl.  3I£TAI.S. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connecllous. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  tban  double  tbe  number  of  perfect  connections  in  one-half  the  time 
with  Cream  Flux  tban  you  can  with  the  same  amount  of  any  other  flux.  Put  up  in  cans  at 
16c.,  25c..  50c.  and  75c.  Special  prices  In  quantity.  Send  150.  for  trial  box.  Weguaraatee 
It  and  if  aot  Matisfaotory  money  will  be  refunded. 


THIS  IS  IVHAT  ONE  USER  HAS  TO  SAX  OF  IT: 

u  A  FT¥R  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
■'*■    C-eam  PIux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 

flexible  drop  cord  work,  we  can  safely  say  it  meets  all  claims  you  make  for  It.    I  consider  it 

one  of  the  best  ever  offered  for  sale.  Very  truly 

"Per  J.  H.  Qoehst,  Constr.  Supt.  CHiCAQO  EDISON  CO." 

FOR  SAXE  BX  AXL  SUPPIiX  HOUSES  OR 


CREAM  FLUX  CO., 


SoleMinufacturers, 
100  Washington  St., 


CHICAGO. 


General  Electric  Company's 

New  Adjuster  for  X-Ray  Tubes,  by  means  of  which 
the  proper  degree  of  vacuum  can  be  maintained  for 
an  indefinite  period,  insuring  high  efficiency  and 
long  life. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 
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M*H(^   »■   PHILLIPS,   KnEaiDXHT. 

9.  H.  WAOENSCIL,  TllKAaUNKIt. 


1.  ROtlVtJiN*  PMILLlPa,  VMM*PKCB 

o.  n.  ncMiMOTQis,  jr..  be*. 


AMERICAN  ELECTRICAL  WORKS, 

FBOTXDENCE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Tosk  Stobs,  W.  J.  Watson,  7»  Ck>rlUiidt  8t. 
Ohioaoo  Stobz,  F.  E.  Donsboe,  Ml  UidlMn  St. 
MOHTBU.!.  B&u(OH,  Bu(«ii>  F.  FhUllpi'  EteotrlMl  Works. 

MAIN  OFFICES  AND  FACTORIES.   PHILLmSDAtE,   It-  I 


CMAS.  O.  I^AOE, 

PATENT   ATTORNEY, 
185  Dearborn  Street,  Chicago    III.* 

Has  attended  to  all  of  our  pateot  matters  con- 
ctniiously  sioce  iSdi.  Morgan  &  Wright,  Chicago. 


blx  Tears  with  General  biecinc  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soliciting. 


A  THOROUGH  school  for  the  beginner— a  valuable 
J-\  reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  

E.  R.  Wauoaman, 

Electrical  WIreman.  Kittanning,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
itv,  and  would  not  part  with  it  for  four  times  its  cost  if  1 
could  not  get  auother  copy.  Yours  truly,  E.  R.  Waugamak 

CLEVEUND  ARMATURE  WORKS,  1281  HamlltonSt.,  Cleveland. r 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Bnrning  Weatherproof 
and  Slow -Burning  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

.  '     Office  and  Factory:  PAWTUCKEl  R.  1. 


Willyoung  Instruments. 

PHOTOMETERS^ 

CONDUCTIVITY    BRIDGES, 

CABLE  TESTINC  APPARATUS, 
X-RAY    MACHINES, 

X-RAY    TUBES, 

FLUOROSCOPES, 
STANDARD    RESISTAMCES. 


Correspondence  Invited. 


Circulars  Free. 


"Aone"  I'ortiible  Test  .Set. 


ELMER    G.    WILLYOUNG 

(I'ormerlv  Willvoucg  A  Co.,  Philadelphia;. 

97-99  Fulton  Street,  New  York. 


PERFECT 

Printing  Plates 

fe:'   ijy  ever^^  process. ' 

S|p3IGNING  AND 


^^V^rite  for  specinnens.. 

im"I\Llll  £lectrotypingI 

'  ^^^^345  DEARBORN  ST. 


FREE  REFERENCE 
BOOK 


BOUND  IN  CLOTH, 
CONTAINING 


100  Pages  of  Useful  Ihformatich. 

I  will  send  a  copy  of  this  book  FRFE  on  re- 
ceipt of  four  cents  postage,  to  anyone  interested 
in  the  subjects  enumerated, and  who  will  appre- 
ciate the  book;  but  it  is  not  intended  for  waste 
basket  distribution. 

It  is  replete  with  concise  tables.explicit  form- 
ulae, recognized  rules,  apt  suggestions  and  stand- 
ard data  of  inestimable  value  for  constant  every- 
day use  to  the  Mechanic,  Electrician,  Engineer. 
Manufacturer,  Inventor  and  other  practical 
business  men.  A  serviceable  companion  and  a 
persistent  educator. 

A  handsome  morocco  leather  card-case  and 
book  cover,  like  above  cut,  for  preservinp  this 
most  valuable  compendium  of  useful  informa- 
tion, has  been  especially  designed  for  this  pur- 
pose and  will  be  furnished  at  wholesale  rates  of 
25  cents  each. 


REFLECTORS! 


SILVBR-FIiAT£D 

MIBBOR 

B£F£«KCTOBS 

FOB 

IXCANDESCEWT 


Made   in   many  sizes   and   styles.    Trimmed 
with  prisms  if  desired. 

We  also  manufacture 

Silver  and  Opal  Glass  Inverted  Double  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches. 

Theatres. 

halls  and 

Public  Buildings. 

Streetand  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasolhie.  Border 
Lights.  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FRANKLIN  STREET,  CHICAGO.  ILL.,  U.  8.  A. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    572-B78  FIRST  AVENUE,  NEW  YORK. 
TfiADC    ^M        I        Mark. 

Manufacturers  of  HIGH-GRADE* ELECTRICAL  SUPPLIES. 


WHITE   FOR   ATTHACTIVE   BULLETINS. 


CHICAGO,  ILL.. 
PHILADELPHIA,  PA. 
BOSTON.  MASS., 
ST.  LOUIS.  MO.. 
CLEVELAND.  OHIO. 


18  WesL  Jaokson  Bonlevard. 

522  Drexel  Bailding. 

31  Milk  Street. 

638  Centary  BuildlDg. 

39-17  EiLst  Prospect  Street. 


MILWAUKEE,  WIS., 
DENVER.  COLO.. 
CINCINNATI.  OHIO. 
SAN  FRANCISCO,  CAL., 


4U8  Uihiein  Buildinc. 

1732  Cbanipa  Street. 

57  PerJD  Buildiog. 

593  Parrott  Building. 


EXPORT  DEPARTMENT.  N.  T.,  672-578  First  Ave. 


IVIIIMIJTEl 


I  ,    EUREKAPACKING.wltliaRED  DIAMOND  LABEL,  more  power,  lasts  longer, 
costs  less  than  any  other  good  packing. 

2.  HINE  ELIMINATOR  gives  dry  steam  to  engine,  keeps  oil  out  of  the  boiler. 

3.  IMPROVED    ROBERTSON-THOMPSON  INDICUOR-a    grand    adjunct   and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  for  circular,    A  very  successful  novelty. 

5.  ROBERTSON    FEED-WATER   HEATER  heats  water  to  about   boiling   point 

with  exhaust  steam. 

JAS.  L.  ROBERTSON  &  SONS, 

J8  Fulton  St..  New  York.  Branches:  Boston— Philadelphia. 
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WANTED. 

By  well  established  Incandescent  lamp  manu- 
facturer, an  energetic  city  sulesman  for  city  of 
Chk-a;,'0.  Must  be  thoroughly  familiar  with 
iiicanilescent  lamp  trade.  Address  "LAMP," 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 

steady  position  as  chief  engineer,  head  elec- 
trician or  superintendent  of  electric  light  or 
jiower  plant  anywhere  in  the  United  States  by 
tlrst-c-luss  engineer  and  electrician.  All-around 
man.  34  years  old.  17  years'  experience  in 
plants  as  above.  Have  also  installed  entire 
)>lanis.  Have  toolsand  test  Instruments.  Strictly 
temiierAte.A-idre-is  "FA'GIN'EER,"  1810  Mll- 
wauKec  Avenue.  Chicago. 


WANTED. 

A  niau  with  fourteen  years'  experience  Is 
looking  for  a  position  as  superintendent  of  an 
clectric-llght  plant  in  small  citv.  Western  slates 
preferred.  Is  now  superintendent  of  electric- 
light  and  railway  plant.  Have  Increased  its  out- 
put from  20  to  37(>  kilowatts.  Can  give  Itest  of 
references  as  to  character  and  abllitv.  Address 
-J.  M-."  care  of  Western  Electrician,  510  Mar- 
)|uetie  Building.  Chicago. 


\A^AIM-rE:D. 

Good,  all-arouod  armature  winder  for  a 
repair  shop.  We  want  a  man  who  is  not 
afraid  of  work. 

SOUTHERN  ELECTRICAL  WORKS, 

5  South  Broad  Street.  Atlanta    Ga. 


WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
algh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
!uU  particulars. 

CAMP  ENGINEERING  CO., 

iSSouth  Canal  street,  Chicago,  III, 


WANTED. 

Position  as  manager  of  telephone  exchange. 
Eight  years'  experience  as  manager  and  am 
thoroughly  familiar  with  all  branches  of  the 
business,  twenty-nine  years  of  age.  married  and 
can  furnish  recommendation  as  to  ability  and 
character.  Eastern  states  preferred.  Address 
"EASTERN,"  care  Western  Electrician,  510 
Marquette  Building.  Chicago. 


WE   BUY  AND  SELL 

SECaND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

CW)  WA.UlNr.TON    ST..  NEWARK.    N.   J. 


ARMATURES. 

2  60-light  Western  Electric,   10 

ampere,  each $150.00 

1  45-light  Excelsior,  8  ampere. .  75.00 

1  30-light  Excelsior,  10  ampere.  75.00 

1  25-light  E.xcelsior,  12  ampere.  60.00 
1  35-light  Thomson-Houston,  10 

ampere,  ring  type 135.00 

1  20-light  Brush,  10  ampere  ...  60.00 

2  30-light Brush,  10 ampere, each  75.00 
1  500-light   Westinghouse,  1000 

volt,  brand  new 100.00 

1  120  K.  W.  General  Electric, 

2,000  volt 300.00 

Rose  Electric  Co.,  St.  Louis,  Mo. 

WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

•2    100  K.  W.,  500-Tolt  Edison  blpolars. 
1    75  K.  W.,  General  Electric.  500-Tolt,  4  pole. 
1    120  K.  W..A.  S.  type.  General  Electric  Al- 
ternator. 

3  120  K.  W.,  A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  50  K.  W.,  2,000-volt,  Siemens  &  Halslie, 
60  cycle. 

1      65  Light,  Brush  Arc.  10  amperes. 

1      40  Light,  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, \vlth  condenser. 

1  175  H.  P.,  Ideal,    12x20x14  Tandem  com- 

pound. 

2  18^x18  Ideal  engines. 

1  14^x15  Mcintosh  A  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H,  CHENEY,  nanager, 
iS04  Dearborn  Street,  Chicaeo. 

FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St,, 
Chicago. 

SECOND-HAND 

Dynamos  and  Motors. 

We  iuTite  correspondence 

with  those  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chicato. 


FOR  SALE. 

Electric  lighting  jilant.  located  in  one  of 
central  Illinois"  most  thriving  towns  of  2.000; 
will  be  sacrificed  to  settle  estate;  no  bonds,  no 
debts,  no  competition;  modern  machinery  and 
equipment:  city  contract,  will  bear  close  in- 
vestigation; references  required  with  answer; 
full  information  given.  Address  "ESTATE," 
care  Western  Electrician,  510  Marquette  Bldg,, 
Chicago. 


T&e  Standard  Open  Circuit  Batteries 
of  th9  World. 

aOIB  TOB  CTBODLAB  AKS  PBIOMB. 

THE  LECLANCH^  BAHERY  GO., 

Ml  Ion? Eait isistst.. n. r. 


THOS.  WRICLEY'S 

Steel  Toggle  Bolt,    Insulated  Arc 
Lamp  Ground  Breakers,  Blind 
Outlets  and  Steel  Girder  Clamps. 


Insulated     ly     Arc  Lamp, 

Ground  Breakers  with  Glass  Ball. 


THOS.  WRIGLEY, 

300-306  Dearborn  Street,        CHICAGO,  ILL. 


This  Trade=Mark  Rof eue'l:  il'tfltii 

-^-—^^—^^^——^^—^^^-^—^~  Branches,  EdiaonOut-Outi 

jenKp  Guarantees  Satisfaction 

Switches,  etc.   ^-^^^^^^.^^.^ 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAaO. 


WANTcU~!°: 

GEO.  F.  SCHWALM   CO., 


FOR  SPOT  CASH 

BUHNEO   OUT   INCANDESCENT    LAMPS    AND    BASES. 


HARRISON.  N.J, 


■  lo.VoIt  Incandescent  Dynamos.| 

2   12-llght  Kdlson,  %  K.  W.,  ielf-olleri. 

1   25-llght  Wcnatrom. 

4   35-llgtit  Glbba.  M.  P.,  Blow  speed,  comp., 

brand  new. 
1    60-llgbt  Hawkeye. 
1    BO-Iight  Nowotny,   eelf-oller. 
1   50-lIght  Card,  multipolar,  eelf-oller.   Blow 

speed,  IISO  K.  P.   M. 

1  50-llght  Crocker-Wheeler,      Blow      speed, 

self-oiler. 

2  55-llght  Glbbs,    M.   P.,    compound,   brand 

new,  moderate  speed. 
4    55-llght  Glbbs,    M.    P.,    compound,    brand 

new,  slow  speed,  1100  E.  P.  M. 
1    55-Ilght  Siemens  &  Halske,  type  B.,  M.  P.. 

slow    speed,    self-oiler,    brand 

new. 
1    60-llght  Thomson-Houston. 
1    60-llght  "Westinghouse. 

1  SO-llght  Siemens   &  Halske,   type    L.   H., 

self-oiler,    brand    new. 

2  80-llght  Siemens  &  Halske,  Ironclad  type, 

M.  P.,  self-ollers,  brand  new. 

1  lOO-llght  Bain,    compound,   Belf-oller. 

1  100-Ilght  J.  &  C,   sclf-oUer. 

4  110-llght  Glbbs,  M.  P.,  compound,  self- 
ollers,  slow  speed,  brand  new, 
1000  E.  P.  M. 

1  UO-llght  Siemens  &  Halske.  M.  P.,  Church- 
ward type,  compound,  extra 
slow  speed,  brand  new,  650 
E.   P.  M. 

>  leo-llght  Glbbs,  M.  P.,  compound,  self- 
ollers,  speed   1650. 

1 160-llKbt  Glbbs.  M.  P..  Bhunt,  selt-oller, 
slow   speed,    826   R.    P.    M. 

1  160-llght  C»rd,  self-oUer. 

2  180-Ilght  Siemens  &  Halske,   M.   P.,   self- 

ollers,  brand  new. 

1  200-llght  Western  Electric,  self-oiler,  comp. 

2  210-llght  Edison,    self-ollers,   li   K.    W. 
4  210-llght  Siemens   &  Halske,  12  K.  W. 

2  210-llght  Siemens  &  Halske,  M.  P.,  brand 
new,  type  B.,  Belf-oUers. 

4  210-llght  Glbbs,  M.  P.,  selt-oUerB.  Tery 
Blow  Bpeed,  72S  R.  P.  M.,  brand 
new. 

1  250-Ilglit  Westlngbonee. 


regory: 
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BARBAINS-FOR  SALE. 


Alternating  Generators. 


w., 

K.     W., 


iio-Volt  incandescent  Dynamos.— 
Continued. 

1  260-llgbt  Commercial,  comp.,   Belf-oller. 
1  250-llgbt  Eddy."  Bclf-oller. 

1  270-llght  General  Electric,  15  K.  W.,  M.  P., 

direct-connected   to   Case   en- 
gine, compound. 

2  270-llght  Westinghouse,  M.  P.,  slow  speed, 

16  K.   W. 
1  300-lIght  Columbian,      multipolar,      comp., 

self-oiler,  slow  speed. 
4  300-lIght  Glbbs,     M.    P.,     self-ollers,    slow 

speed,  725  R.  P.  M.,  brand  new. 

1  340-llgbt  Eddy,  selt-olltr,   compound. 

2  3&0-llght  Hawkeye,   compound. 

1  350-llght  National,  self-oner,  compound. 
1  860-llght  Edison,  20  K.  W.,  Belt-oUer. 
6  SSO-Ugbt  Siemens  &   Halske,   type   L.    H., 

self-ollers. 
1 360-llght  Duplex,      multipolar,      self-oiler, 

compound,  siow  speed. 

3  600-llght  Siemens  &.  Halske,    type   L.   H., 

self-ollers,  brand  new. 

4  HO-llght  Edison,     30     K.    W.,    self-ollers, 

compound. 

1  SOO-llght  Elckmeycr. 

2  70O-llght  Westinghouse,  10  pole,  slow  speed, 

40  K.  W.,  self-ollers,  675  R.  V. 
M.,  brand  new. 

2  SOO-llght  Edison,  45  K.'  W.,  self-ollers. 

1 1200-llght  Siemens  &  Halske,  type  L.  H., 
70  K.  W.,  self-oiler. 

1 1360-llght  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole. 

3  lEOO-llght  Siemens  &  Halske.    type  L.  H., 

self-olIerB,  100  K.  W. 
1 1600-llght  Siemens  &  Halske,  100  K.   W., 
type  I.,  6  pole,  for  direct  con- 
nection, brand  new. 


aao-Voit  Qenerators. 

Rheostat,  base-frame  and  pulley  eccom- 

Dany  each  machine. 

1  8V4  K.  W.  Westinghouse,  multipolar,  self- 
oiler. 

19     K.  W.  Lundell,  self-oiler. 

1  10  K.  W.  Lundell,  self-oUer,  multipolar. 
Blow  Bpeed. 

1 12     K.  W.  Edison,  self-oiler. 

1   15  K.  W.  Edison,    compound,    self-oiler. 

1  30  K.  W.  Siemens  &  Halske,  M.  P.,  iron- 
clad type,  self-oiler,  brand 
new. 

1  45  K.  W.  Edison,  compound,  self-oiler, 
new  armature. 

1  60  K.  W.  Siemens  &  Halske,  M.  P., 
Churchward  type,  self-oiler, 
brand  new,  for  direct  connec- 
tion. 

1  marble  panel  switchboard 
for  above. 

1  100  E.  W.  Siemens     &     Halske,     M.     P., 

Ohurcbward    type,     Belf-oller, 
brand  new,  for  direct  connec- 
tion. 
500-Volt  Qenerators. 

2  16  E.  W.  Edison,  Belf-ollers. 
1  IB  K.  W.  T.-H.,  Belf-oller. 

1  35  K.  W.  Mather,  self-oiler. 

2  35  E.  W.  Siemens  &  Halske,   brand  new, 

M.  P.,  Churchward  type,  Belf- 
ollera,  very  Blow  speed,  475 
R.  P.  M. 

1  45  E.  W.  Edison,  compound,  self-oiler. 

1  76  E.  W.  Westinghouse,  Eodak  set.  West- 
inghouse generator  and  West- 
inghouse compound  engine,  14 
X  24  X  14,    all   complete,   fine. 


1   SEO-llght  Thomson-Honston,  A.  18. 

1   600-llgbt  Ihomaon-Houston,    A.   (. 

1    600-llght  Thomson-Houston,     80    E. 

two-phase, 

1  eOO-IIgbt  Tbomson-Houston,     SO 

Blotted  armature, 

2  600-Ilght  General  Electric,  A.  80,  toothed 

armature. 

2   660-lIght  Thomson-Houston,  A.  86. 

2   750-llght  Westinghouse,    37%    E.    W. 

1   SOO-llght  Warren,  46  E.  W.,  UOO  volU. 

1  lOOO-llght  Wood,  60  E.  W.,  self-oiler. 

1  lOOO-light  Siemens  &  Halske,  60  K.  W., 
self-oiler,  60  cycle. 

1  1200-llght  National,   with  exciter. 

1 1200-Ught  Siemens  &  Halske,  60  E.  W. 
Churchward  type,  brand  new! 
60  cycle,  Binglc-phase,  1100 
volts,  with  exciter. 

1  60  E.  W.  Slemena  &  Halske,  Churchward 
type,  brand  new,  60  cycle,  two- 
phase,  rotary  transformer,  1100 
volts,  alt.  to  260  volts  direct, 
complete,  with  marble  pauel 
switchboard. 

1 1200-llght  Westinghouse,  60  E.  W. 

1  1200-llght  Thomson-Houston,  60  K.  W. 

1  1200-llght  Warren,  60  E.  W.,  self-oiler. 

1  1200-llght  GenecaJ  Electric,  A.  60. 

2  1300-lIght  Thomson-Houston,  A.  70,  1100  or 

2200  volts. 
1 1600-llght  Wood,  76  E.  W.,  self-oiler. 
1 1600-IIght  General  Electric,  monocyclic,  76 

K.  W.,  self-oller,  60  cycle. 
1  ISOO-llght  National,  90  E.  W. 
1  4000-llght  Wood,  200  E.  W.,  self-oller. 

Arc  Dynamos. 

1  20-Ught  2000  O.  P.    Western  Electric 

1  30-light  1200  O.  P.  T.-H.,    E.   12. 

1  30-Ught  2000  C.  P.  Brush,  No.  7. 

2  36-lIght  2000  O.  P.  T.-H.,  U  D.  2. 

1  86-1  Ight  120O  C.  P.  Wood  No.  6. 

2  40-llght  2000  O.  P.  Western  Electric,  Belf- 

ollers. 
a  46-lIght  1200  C.  P.  T.-H.,M.  12,  ball  arm. 
2  45-llgbt  1200  C.  P.  Brush,  No.  7. 
1    60-IIght  1200  O.  P.  T.-H.,  I,.  D.  iZ, 

1  60-llght  2000  C.  P.  T.-H.,  M.  D.    2. 

2  60-llght  2000  O.  P.  Western  Electric,  self- 

ollers, 
1   «0-llght  2000  C.  P.  Westinghouse. 

3  60-llght  2000  C.  P.  Wood,   No.  8. 
1    es-light    800  O.  P.  Ball,  4  amp. 

1  66-Ilght  2000  O.  P.  Brush,    No.   J. 

9   76-llght  1200  O.  P.  Wood,  with  new  arm'e. 

2  76-llght  1200  C.  P.  Standard,    self-ollers. 

2   76-Ught  2000  O.  P.  Westlng'se,     self-ollers. 
a  126-llght  1200  C.  P.  Excelsior,    latest  type. 


SEND  FOR   OUR   MONTHLY    BARGAIN   SHEET   WITH    NET   CASH    PRICES  ON    DYNAMOS, 
MOTORS,TRANSFORMERS,METERS,STATION  INSTRUMENTS,  ARC  LAMPSandSUPPLIES. 
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WE  OFFER  THE  FOLLOWING,  SUBJECT  TO  PRIOR  SALE 


ELECTRICAL  MACHINERY.  |    ELECTRICAL  SUPPLIES 


No.  S145— Two  T.-H.  500-ligIit,  UO- 
volt,  direct  connected. 

No.  Sl-JU— One  i50-light  Edison  dy- 
namo. 

No.  S147-One  25-liglit  C.  &  C.  dy- 
namo. 

No.  S14S— One  250-liglit  Edison  dy- 
namo. 

No.  S149— One  .100-light  Rockford  dy- 
namo. 

No.  S150— Two  500-light  T.-H.  dy- 
namos. 

No.  S151— One  150-Ught  Eddy  dynamo. 

No.  S153~One  lOO-iight,  UO-volt,  Wes- 
ton dynamo. 

No.  Sloi>— One  250-light  Hawkeye  dy- 
namo. 

No.  S154^0ne  No.  8  T.-H.,  75  K.  W., 
500-volt. 

No.  S155— Two  type  D.  S.  Westing- 
honse  bipolar,  80  K.  W.,  350  revo- 
lutions. 550-Tolt. 

ALTERNATORS. 

No.  S15G— One  60  K.  W.,  1,000-Tolt, 
Westinghonse,  complete  with 
switchboard,  exciter,  one  extra 
brand  new  armature  fcr  exciter, 
two  field  coils. 

No.  S157— One  SOO-light  National,  ex- 
citer on  shaft. 

No.  S15S-0ne  500-light  T.-H.  alter- 
nator, 1,000-Tolt. 

No.  S159— One    600-light    T.-H.,    2.040- 

TOlt. 

No.  S160— Two  25  K.  W.  Westing- 
house  alternalovs,  1,150-volt,  16,000 
alternations,  switchboard  and  in 
struments. 

ARC    DYNAMOS. 

No.  SlGl— 25-light,  2,000  c.  p.  low  ten- 
sion, one  extra  armature  for  same 

No.  S162-Three  50-light,  2,000  c.  p., 
T.-H. 

No.  S163— One  No.  8,  60-liglit,  arc,  2,- 
000  c.   p.,   Wood. 

No.  5164— One  SO-Iight  Western  Elec- 
tric dynamo. 

No.  Sl^— 20-Iight,   2,000   c.    p.    Sperry, 
switchboard  and   Instruments. 
MOTORS. 

No.  S16&— One  20  H.  P.,  500-volt,  Ft. 
Wa  J  ue.  „ 

No.  S167-One  3  H.  P.,  500-volt,  T.-H. 


In  connection  with  our  purchase  of 
I  tlie  Omaha  Exposition  and  the  dis- 
mantling of  buildings,  we  secure 
large  quantities  of  Electrical  appa- 
ratus and  supplies.  It  is  good  ma- 
terial, and  we  ship  nothing  that  is 
not  practical  for  further  use. 
ATIKE  OF  ALL  KINDS. 

Followang  is  our  list  of  good  copper 
wire  on  hand: 

KUBEER   COVERED. 

Gauge  Quantity  Price  per 

No.      feet.  1000  ft. 

6       10,000     $  27.00 

4       10,000     37.00 

000  8,000     125.00 

0000         6,000     150.00 

■^"EATHER- PROOF   COPPER   WIRE. 

Gauge  Quantity  Price  per 

No.         feet.  pound. 

6         3,000    16c 

1         2,000    1514c 

COMBINATION  RECEPTACLES. 

1,500  Combination  Receptacles,  con- 
sisting of  fuse  rosette  and  socket,  to 
be  used  the  same  as  in  ordinary  fuse 
rosette,  only  has  the  sockets  for  in- 
serting lamps. 

Each    $0.10 

INCANDESCENT  LAMPS. 

The  following  lamps  are  warranted 
in  good  condition:  Each. 

h.OOO  16-candlepower  Edison  10c 

7.000      8-candlepower  Edison    9c 

1,000     4-candlepower    Miniature 9c 

KEYLESS  SOCKETS. 

A  large  quantity  of  Edison  Porce- 
lain Weatherproof  Keyless  Sockets. 
Second-hand,  in  good  condition. 

Price,   each   50.08 

PORCELAIN  KNOBS. 

Second-hand,  but  as  good  as  new*. 

Prices,   per  thousand,   No.  2 ?6.50 

Prices,  per  thousand.  No.  4 B.OO 

Prices,  per  thousand,  No.  5 4.00 

Prices,  per  thousand.  No.  6 4.00 

Also  arc  globes,  incandescent 
lamp  clusters,  transformers,  pony 
relays,  rheostats,  cut-outs,  fuse 
boxes,  carbons,  switches,  etc.,  etc. 


ENGINES. 


No.  S81— Oue  3  H.  P.  Rochester  Au- 
tomatic. 

No.   SS2— Seven  3  H.  P. 

No.  S83— One  3  H.  P.  Marine. 

No.  SS4— One  5  H.  P. 

No.  S85— One  (i  H.  P.  - 

No.  S86— One  7  H.  P. 

No.  S87— Tliree  8  H.  P. 

No.  SS8— One  8  U.  P.  Farquliar  Port- 
able. 

No.  S89— One  S  H.  P.  Davis  &  Ranliin. 

No.  S90— One  10  H.  P.  Portable. 

No.  S91— One  10  H.   P.  Traction. 

No.  S92— One  10  H.  P.  Nlles  Hori- 
zontal. 

No.  S93— Four  10  H.  P.  Slide  Valve. 

No.  S94— Four  10  H.  P.  Center  Crank. 

No.  S95— One  10  H.  P.  Horizontal  Da- 
vis &  Rankin. 

No.  S96— One  10  H.  P.  Chartier. 

No.  S97— One  12  H.  P.  Slide  Valve. 

No.  S9S— One  12  H.  P.  Reversible. 

No.  S99— One  32  H.  P.  Traction. 

No.  SlOO— One  13  H.  P.  Center  Crank. 

No.  SlOl— One  15  H.   P.   Compound. 

No.  S102— One  15  H.  P.  Slide  Valve. 

No.  S103— One  16  H.  P.  Slide  Valve. 

No.  S104— One  16  H.  P.  Stationary. 

No.  S105— One  20  H.  P.  Atlas. 

No.  SIOS— One  20  H.  P.  Portable. 

No.  S107-One  20  H.  P.  Slide  Valve. 

No.  S108-One  20  H.  P.  Milburn. 

No.  S109— One  25  H.  P.  "Westlnghouse. 

No.  SllO— One  25  H.  P.  Atlas. 

No.  sm— One  25  H.  P.  Slide  Valve. 

No.  S112— One  25  H.  P.   Portable. 

No.  S113— One  30  H.  P.  Slide  Valve. 

No.  SU4— One  35  H.  P.  Automatic. 

No.  S115— One  40  U.  P.  Center  Crank. 

No.  SU6-0ne  40  H.  P.  B.  P.  Allis, 
Corliss. 

No.  S118— One  45  H.  P.  Rice  Auto- 
matic. 

No.  S120-One  60  H.  P.  Westlnghouse 
Standard  Automatic  No.   20S6. 

No.  S121— One  68  H.  P.  Atlas. 

No.  S12S— One  80  H.  P.  A.  B.  Par- 
quhar  Engine.  Stroke,  34  In. ;  shaft. 
6  In.;  length,  6  ft.;  D.  W.,  24  in.,  7 
dlam.;   bed  style. 

No.  S12+-0ne  80  H.  P.  Westlnghouse 
Automatic. 

No.  S125— One  100  H.  P.  American 
Ball  Automatic. 


BOILERS. 


No.  SI— One  10x36  Horizontal  Tubu- 
lar, '^  trout. 

No.  S2— Two  16.\72  Horizonlal  Tubu- 
lar. 

No.  S3— Three  21x44  Horizontal  Tubu- 
lar. 

No.  S4— One  24x48  Horizontal  Tubu- 
lar. 

No.  S5— One  26xM  Horizontal  Tubu- 
lar, 2  flue. 

No.  S6— Four  28x48  Horizontal  Tubu- 
lar. 

No.  S7— One  34x10  Horizontal  Tubu- 
lar. 

No.  S8— Three  36x10  Horizontal  Tubu- 
lar. 

No.  S9— Two  40x12  Horizontal  Tubu- 
lar. 

No.  SIO— One  44x14  Horizontal  Tubu- 
lar, 30  3V2-lnch  flues. 

No.  Sll— One  44x14  Horizontal  Tubu- 
lar,  42  3-inch   Hues. 

No.  S12— Three  44x16  Horizontal  Tub- 
ular. 

No.  S13— One  44x16  Horizontal  Tubu- 
lar. 28  4-Inch  hues. 

No.  S14— One  48x12  Horizontal  Tubu- 
lar. 

No.  S15— Two  48x14  Horizontal  Tubu- 
lar. 

No.  S16— One  48x14  Horizoutal  Tubu- 
lar, Atlas  D.  R. 

No.  S17— Two  48x16  Horizontal  Tubu- 
lar. 40  314-Inch  flues. 

No.  SIS— Two  60x14  Horizoulal  Tubu- 
lar, 40  3%-lnch  flues. 

No.  S19— One  64x14  Horizontal  Tubu- 
lar, 42  3%-lnch  flues. 

No.  S20— One  56x18  Horizontal  Tubu- 
lar. „  , 

No.  S21— Two  60x14  Horizontal  Tubu- 
lar,  O'Brien  make. 

No.  S22— Two  60x14  Horizontal  Tubu- 
lar, 64  3%-Inch  flues. 

No.  S23— Two  60x16  Horizontal  Tubu- 
lar, 44  4-lnch  flues. 

No.  S24— One  60x16  Horizontal  Tubu- 
lar, 32  3-lnch  flues. 

No.  S25— Two  60x16  Horizontal  Tubu- 
lar, 63  2%-lnch  flues.         ,  ,  „  , 

No  S26— Two  60x16  Horizontal  Tubu- 
lar, 56  3%-lnch  flues. 

No.  S27— One  66x14  Horizontal  Tubu- 
lar. 


THE  ABOVE  IS  ONLY  A  SMALL  PART   OF  OUR  LARGE  STOCK  OF  REBUILT 
MACHINERY.  OUR  CATALOGUE  NUMBER  156  CONTAINS  A  COMPLETE  LIST. 

SEND 


chieasonouseWreebing*  Co. 

'"WestSStb    and    Iron  Sts. 

^Chicago.  ^— 
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READY  FOR  NEW  YEAR'S  CALLS. 


THE  FOLLOWING  IS  PART  OF  OUR  STOCK. 


SEND  FOR  LATEST  CATALOG. 


Direct-Current  Dynamos,    no  Volts. 

(Direct-Connected. 1 
2  100  K.  W.  WestinghouBe,  8-pole,  22s 
R.  P.  M.,  direct-connected  to  ncln- 
tosb  &  Seymour  compound  eng^lnes. 

Belted  Dynamos,    no  Volts. 

2  150  K.  W.  Edison  bipolar. 
4    60  K.  W.  Edlscn  bipolar. 

2  46  K.  W.  Edison  bipolar. 

3  30  K.  W.  Edison  bipolar. 

4  25  K.  W.  Edison  bipolar. 
2   20  K.  W.  Edison  bipolar. 

1  100  K.  W.  M.   P.,  4.   Westlnghouse. 
I    -13  K.  W.  M.  P.,  4  AVcstlnghciHi-. 
1    30  H.  P.    Westlnghouse. 

1  1314  K.  W.     M.  P.  Amer.  Ball. 

2  10  K.  W.  Edison  bipolar. 
1  500-ampere  Onondaga. 

1    25  K.  W.  Electro  Dynamic. 

1  45  K.  W.  General   Electric,   M.  P., 

850  R.   F,   M. 

Arc  Dynamos, 

2  165-llght,    multl-clrcnlt    Brush,    1200 

C.   P. 
2  125-Ilght,   latest   type  Port  Wayne, 

2000  O.  P. 
2  125-llght,  brand  new  Excelsior,  2000 

O.  P, 
2  125-llght,    muItl-clrcult    Brush,    2000 

O.  P. 
2    SO-llght,    single-elrcnit   Brush.   2000 

O.  P. 
4  No.  8.  65-llght,  2000  O.  P.,  Brash. 
10  50-llght,  2000  C.  P.,  T.-H.,  with  ring 

armatures. 


Alternators. 

1  326  K.  W.  Siemens  &  Halske,  2000 
volts,  7200  alternations, 
single-phase,  115  R.  P. 
M, 

1  300  K.  W.  Fort  Wayne,  2000  volts, 
7200  alternations,  slngle- 
pbase. 

1  240  K.  W.  Westlnghouse,  single- 
phase,  1100  volts,  IBOOO 
alternations. 

1  240  K.  W.  Stanley,    two-phase,      380 

It.  P.  M..  with  engines 
direct-connected. 

2  300  K.  W.  Westlnghouse,         single- 

phase,  toothed  arma- 
tures. 

1  150  K.  W.  Westlnghouse,  two-phase, 

1100  volts,  600  E.  P.  M., 
7200  alternations. 

2  A-120  General  Electric,  single-phase, 

1000  volts,  16000  alterna- 
tions. 
2    90  K.  W.  Genera!  Electric,   single- 
phase,   1000  volts,    16000 
alternations. 

2  120  Westlnghouse,  single-phase,  1100 

volts,  16000  alternations. 
1 110  K.  W.  Port  Wayne,    2200  volts, 
16000  alternations. 

3  60  K.  W.  General  Electric,   single- 

phase,  1060  volts,  10000 
alternations. 

1  60  K.  W.  Stanley,  2000-1000  volts, 
two-phase,  7200  alterna- 
tions. 

1  75  K.  W.  Stanley,  2000-1000  volts, 
two-phase,  16000  alter- 
nations. 


1    45  K.  W.  Westlnghouse.  2200  volts, 
160OO  alternations. 

Direct-Current  Motors  and  Qenera- 
tors.    220  Volts. 

(Direct-Connected.) 

1    75  K.  W.  General   Electric,   direct- 
connected  to   Ideal  en- 
gine. 
(Belt-Driven.) 

1   75  K.  W.  isiemena    &    Hialske    bi- 
polar, 

1    70  K.  W.  M.  P.  Siemens  &  Halske. 
Now. 

1   15  H.  P.  Excelsior  bipolar. 

1    10  H.  P.  Eddy  bipolar. 

1  5  H.  P.  Eddy  bipolar. 

Direct-Current.    500  Volts. 

2  60  K.  W.  Edison. 

1  BO  H.  P.  M.  P.,  General  Electric. 

1  30  K.  W.  O.    &    O.    bipolar. 

1  25  H.  P.  Eddy,  M.  P. 

1  15  H.  P.  Eddy. 

1  10  H.  P.  Eddy. 

1     2  H.  P.  Cent.  Elect.  Co. 

Railway  Motors. 
G.  B.  800  S.  K.  O.,  SO. 
G.  B.  1000  W.   P..  30. 
G.  B.  1200,  W.  P.,  60. 
Westlnghouse  3. 
Westlnghouse  12A. 
Westlnghouse  38B. 
K,  K2  and  K12  G.  B.  Controllers. 
Westlnghouse  38   and  49  Controllers, 
and  a  constantly  changing  stock  of 
everything  pertaining  to   street   car 
equipment. 


5  200  K.  W.  Railway  Units,  eacti  con- 
sisting of  a  200  K.  W.  Bdlson  Gen- 
erator belted  to  an  i8Hxl8  Ideal 
Automatic  Engine. 

Railway  Oeoerators.    500  Volts. 

1  500  K.  W.  M.   P..  4,   Gen.    Electric, 
a  111  K.  W.  M.   P.,   4,    Westlnghoune. 

2  100  K.  W.  M.  P.,  4.   Gen.   Electric. 
5  200  K.  W.  Edison  bipolar. 

2  150  K.  W.  Edison  bipolar, 
2  100  K.  W.  Edison  bipolar 
4  60  K.  W.  Edison  bipolar. 
1  100  K.  W.  Pt.   Wayne. 

Engines. 

1  2G  and  48x60  Cross   Compmnul  (len. 

H.    Corliss. 
40x72  Corliss. 
18x42  Allis. 

16x25x16  Armington    &    Sims. 
ISVixlS  Ideal. 
16x16  Erie  Ball. 
14x13  Armington  &  Sims. 
14x13  Watertown. 
13x12  N.  ¥.  Safety  Power. 
10x12  Watertown. 

Boilers. 

2  37S  H.  P.  Sterling  boilers. 

2  175  H.  P.  Sterling  Boilers. 

2  200  H.  P.  National  Water  Tube. 

2  42-lnch/  by  16-toot  Return  Tubulars. 

Boilers  of  various  styles  and  sizes 
at  low  rates. 

Street  Cars. 

Opened  and  closed,  of  all  sizes,  and 
for  ail  gauges.  Let  us  know  your 
wants. 


Rossiter,  Mac  Govern  &  Co. 


Principal  Offices.  141  BROADWAY,  NEW  YORK. 


Factory,  BROOKLYN,  NEW  YORK. 


625  "USED "  OUTRIGGERS. 

Complete  with  Windlass  as  shown  in  Cut. 


Also  200  Miles  No.  6  "Used"  W.  P.  Copper  Wire;  100  IVIiles  No.  8    'Used"  W.  P.  Copper 
Wire.     2,500  Arc  Lamp  Hoods,  as  shown  in  Cut. 

This  wire  has  all  been  thoroughly  overhauled,  the  bad  places  in  the  Insulation  cut  out  and  soldered 
and  taped  connections  made  where  necessary.    Write  for  prices  If  interested. 

W.  N.  MATTHEWS  &  BRO..  320  N.  Gth  St.,  ST.  LOUIS. 


SECOND' HAND 

ELECTRICAL  MACHINERY. 

One  500  L.  I  lO-volt  S.  0.  Dynamo $  245 

One  150  L  llO-voltO.  G.  Dynamo 135 

One  100  L.  1 1 0-volt  Compound  Dynamo 100 

One  600  L.  1 1 00-volt  Alternator  with  Exciter,  Volt  and  Ammeter 260 

Other  sizes  of  Motors  and  Dynamos  quoted 
at  lowest  prices.  Write  us  when  in  the  market 
for  Electrical  Machinery.  We  buy,  sell,  ex- 
change and  repair. 

Repairing  and  Rewinding. 
LOW  PRICES.  HONEST  WORK. 


AARON  ELECTRIC  CO., 

180-82  South  Clinton  Street, 
CHICAGO,  ILL. 
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WE  START  THE  NEW  CENTURY 


-■SA/ITM- 


QEMIIL 
SFECUUIS 


■VIERIT    OIML.Y.  i 

. I 


I  Write  us,  or  consult  our  salesmen  that  are  everywhere,  when  in  | 
I  the  market  for  high-class  Electrical  Equipment  and  Supplies  of  ♦ 
I    every  description.    Prompt  attention  given  all  inquiries.  | 


Western  Electrical  Supply  Co 


OUR  NEW  MAMMOTH  STORE,  | 

Seventh  and  Clark  Avenue,    ST.  LOUIS.  1 


t 


:VEIRYTMIIMG     El 
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KELLOGG   SWITCH 


MANUFAC 


TELEPHONES,  SWITCHBOARDS 


7.  The  drops  and  jacks  are  mounted 
five  per  strip,  insuring  rigidity. 

8.  The  fronts  of  the  drop  and  jack 
strips  are  of  hard  rubber,  reinforced 
by  heavy  brass. 

9.  Clearing  out  drops  are  of  the 
tubular  type,  high  wound,  and 
bridged  across  the  cord  circuit. 

10.  All  drops  and  jacks  are  mounted 
in  an  iron  frame. 

1 1.  The  combined  ringing  and  listen- 
ing keys  are  the  simplest  ever 
manufactured,  and  have  platinum 
pointed  springs. 

12.  The  plugs  and  cords  stand  wear. 

13.  The  cabinet  work  is  first  class 
and  of  quarter-sawed  oak. 

14.  The  key  shelf  is  hinged,  and  all 
panels  are  removable. 


FOR     SMALL     OR 


Twenty  Reasons  Why  the 

"KELLOGG  EXPRESS"  is 

the  Best  on  the  flarket; 


1.  It  has  the  simplest  and  most  per- 
fectly designed  mechanically  self- 
restoring  drop  ever  produced. 

2.  It  has  an  absolutely  reliable  night 
alarm. 

3.  The  drops  are  of  the  well-known 
tubular  type. 

4.  The  drop  and  jack  are  rigidly  con- 
nected together  by  a  metallic  mount- 
ing plate. 

5.  All  parts  are  easy  of  access,and  any 
single  drop  and  jack  can  be  removed 
without  the  use  of  a  soldering  iron. 

6.  The  drop  is  entirely  cut  out  of  the 
talking  circuit  during  conversation. 


I5i  It  is  wired  on  the  full  metallic  plan, 
and  consequently  is  readily  adaptable 
to  common  return  or  grounded  circuits. 

16.  The  operator's  transmitter  and  receiver 
are  adapted  for  long  distance  work. 

17.  All  wiring  is  done  with  the  best  grade 
tinned  copper  wire,  silk  and  cotton  insu- 
lated, manufactured  by  ourselves. 

18.  AH  labor  is  done  by  skilled  workmen, 
under  the  supervision  of  experts. 

19.  All  material  is  the  best  obtainable. 

20.  All  parts  of  the  switchboard  are  ab- 
solutely guaranteed. 
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BOARD  &  SUPPLY  CO. 


TURERS    OF 


AND   COMPLETE   EQUIPMENTS 


LARGE  EXCHANGES. 


A  recent  Kellogg  Exchange  at  Pittsburg,  Pa.,  is  shown  in  this  cut.  It  operates  on  the  central  battery  system,  with  automatic  calling  and 
supervisory  signals.  Its  present  equipment  is  4,080  lines  with  a  capacity  of  5,400  lines.  With  its  six  branch  exchanges,  the  present  equipment  of 
the  system  is  7,040  Iines,with  an  ultimate  capacity  of  over  J6,000  lines.  Among  other  large  exchanges  recently  installed  by  this  company  are 
those  at  St.  Louis,  Mo.,  8,800  lines;  Cleveland,  O.,  9,600  lines;  Baltimore,  Md.,  and  branches,  7,000  lines;  Columbus,  O.,  4,160  lines,  and 
Indianapolis,  Ind.,  4,000  lines. 


r-*^g  -^ 


FACTORY 

AND 
OFFICES: 

229 
S.GREEN 

ST., 
CHICAGO. 


Front  View  of  Single  Self-Restoring  Drop  and  Jack. 


Tbis  Portable  Desk  Set  is  Iiigiier  priced  than  otfiers,  but  its  first  cost  is  its 
only  item  of  expense. 
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As  in 

everything  else, 
there  is  but 

ONE  STANDARD 
IN  TELEPHONY 

And  that  is  the 

apparatus  manufactured 

by  the 


Instrnments  in  all  styles. 


l>istril)ntiag  Board. 
Any  desired  capacity. 


STANDARD 

TELEPHONE  AND  ELECTRIC 

COMPANY,  MADISON,  WIS.,  U.  S.  A. 


Pioneers  among 

inanafactnrers  of 

Telephone    Apparatus 

of  all  kinds  and 

for  all 

reqairenients  of 

service. 


SWITCHBOARDS, 

TELEPHONES. 

DISTRIBUTING 

BOARDS, 

PROTECTORS. 

SOUND-PROOF 

BOOTHS.  ETC. 


Onr  Exhibit  at  PARIS 

was  awarded  medal 

for 


WORKMANSHIP, 

MERIT  AND 

GENERAL 

EFFICIENCY 

IN  OPERATION 

AND 

MAINTENANCE. 


Eclipse  Switchboard. 


\A/IRI' 


F-OR 


ICU 


SOLELICENSEESINU.S.FORTHEMILDETRANSMITTER. 


January  5,  1901 


WESTERN   ELECTRICIAN 


39 


♦ 

X 

t 

♦ 
♦ 
♦ 


♦ 

1 

♦ 


Having  good  qualities  in   the   highest    degree;  most  good;  most 
advanced;  most  correct  or  complete;  beyond  all  other.-wBBSTEB. 


♦ 


♦ 

i 
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THE   ABOVE 
DEFINITION  FITS 

National 
Apparatus 

TO  A 

T 

ITS  MANY 
SUPERIOR 
FEATURES 
MAKE  IT 

The  Ideal 
System 

TO  INSTALL. 


Note  the  following  features 
in  our 


Metallic 
Circuit 
Multiple 
Switch- 
boards: 


Positive  double  supervi- 
sory signals.  Central  energy. 
Simple  and  mechanics  Uy 
perfect.  All  circuits  per- 
fectly balanced  electrically. 
Cost  of  operation  and  main- 
tenance reduced  to  a  mini- 
mum. The  method  of  oper- 
ating that  we  have  adopted 
has  been  determined  upon 
by  long  years  of  experience 
and  practical  operation  by 
the  very  best  telephone 
engineers,  to  be  unexcelled. 


OUR  lOO-IilKE  CEDITRAX  EKEReY  XTPE  SWITCHBOARD. 


SEND  US    YOUR  SPECIFICATIONS. 


NATIONALTELEPHONE  EQUIPMENT  CO. 

330-332  LAFAYETTE  AVE.,   DETROIT,  MICH. 
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The   Haines  &  Noves 


MANUFACTURERS  OF  THE  HIGHEST  GRADE 

Telephones,  Switchboards 
and  Accessories, 

Inter-Communicating  Systems  and  Private  Plants, 


ivia.de:   rioht 

A.lt^    -riHE'V 

STA-Y     RIOMT." 


Write  To-day  for  Our  Latest  Catalog. 

It  Treats  of  Twentieth  Century  Apparatus. 


■■STYLE  5"  DESK  TELEPHONE, 


■■STYLE   1  !■■  WALL  TELEPHONE. 


THE   HAINES   &  NOYES  CO., 

SALES    DEPARTMENT,   THE    ROOKERY, 
CHICAGO.   ILL.,   U.   S.  A. 


AGENTS     FOR    THE 

NATIONAL    AUTOPHONE    CO.'S 

FIRE    AND     POLICE     PATROL    SIGNAL    SYSTEMS. 


C.W.  FARR      PRES 


N.8.  FARR    VICE  PRES. 


E.W.  HURST    GEN   MGR., 


R,  J  CRAM    SECYStTREAS. 

Dernorr.  mic«. 


TESPt(^£f^£f^qg£PHONE  Supplied 


CHICAGO,  ILL. 


1st,  1901. 


To  Our  Customers  Throughout  the  United  States,  Canada  and  the  World. 

GREETING. 
Gentlemen: 

We  take  this  opportunity  to  wish  you  A  Happy  and  Prosperous  New 
Year  and  thank  you  for  the  liberal  patronage  given  us  the  past  year. 
About  March  first  we  will  remove  into  the  Eight  Story  Building,  Nos.  118 
and  120  Jackson  Blvd.,  West,  where  we  will  be  in  better  shape  than 
ever  to  fill  your  orders  promptly.  Thanking  you  again  for  favors,  i»e 
remain.  Very  truly  yours, 

FARR  TELEPHONE  &  CONSTRUCTION  SUPPLY  CO. 

C.  W.  Farr,  Prest. 

WE  CARRY  IN  STOCK  A  LARGE  SUPPLY  OF  TELEPHONES.  ALL  SIZES, 
LARGE  AND  SMALL.  PRICE  FROM  S3.50  TO  $18.00.  LINE  MATERIAL, 
ALL  KINDS.  BRACKETS,  GLASS  INSULATORS,  WIRE,  CROSS  ARMS, 
LINEMEN'S  TOOLS.  ORDERS  SHIPPED  SAME  DAY^fRECEIVE  THEM. 
SEND  FOR  CATALOGUE.  333  ILLUSTRATIONS  AND  WIRING  DIAGRAMS. 
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INDEPENDENTS! 

TO    SUCCEED    IN    20TH    CENTURY 


LARGE  EXCHANGES  REQUIRE 


Multiple  Switchboard 

Central  Energy." 


and  ii 


Type  O. 


Type  I. 


We  manufacture  complete  equipment  and  furnish  necessary  material  for  large  and  small, 
public  and  private  telephone  exchanges,  or  any  specialty  in  the  telephone  line. 


^^RF«ESPOI^1BI 


The  Stromberg-Carlson 


i 

♦ 

♦ 

♦ 

♦ 

• 

t 
t 


70-82  W.  Jackson  Boulevard, 
CHICAGO,  U.  S.  A. 


Tel.  Mfg,  Co.  ] 
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SWEDISH-AMERICAN 


TELEPHONE  COMPAMY 

G9-7£.  W.  JACKS  ON  BLVD.  CHICAGO  ILL 


wmmmmm 
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Solenoids. 


Solenoid  -windings  made  up  on  fibre  or  brass  spools, 
any  siza  from  'a-incb.  to  8-inch  diameter,  and  from  Js- 
inch.  to  6  inches  long.  Made  to  any  winding  specifica- 
tions. These  windings  are  sold  at  about  the  cost  of 
wire,  no  charge  being  made  for  the  winding. 


Ringer  Magnets. 


Ringer  and  bridge  bell  magnets,  complete, 
including  cores.  Made  to  any  specifications. 
Can  ship  any  quantity,  any  size,  on  one 
week's  notice. 


Induction  Coils. 


Drop  Magnets. 


Induction  coils,  100  varieties,  made  to  any 
desired  specifications;  large  stock  of  standard 
coils  always  on  hand. 


Drop  magnets,  complete,  including  cores 
and  terminal  pins.  Made  to  any  specifica- 
tions.    Prompt  deliveries. 


5park  Coils. 


Spark  coils,  50  varieties,  designed  to  meet  every 
condition. 


Ruhmkorff  Coils. 


INTERRUPTER' 


Ruhmkorff  Coils,  15  special  designs  made  up  in 
quartered  oak  boxes  or  encased  in  polished  hard 
rubber  shell;  can  ship  any  quantity  at  a  week's 
notice. 


EVERYTHINO  IIS   THE  LINE  OF 

Electro=Magnets,  Covered  and  Bare  Wire  Windingfs 

TO  ANY  SPECIFICATIONS. 


VARLEY  DUPLEX  MAGNET  CO., 


Jersey  City,  N.  J. 
Chicago,  111. 
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THE  MOON  FUSE  TERMINAL. 


IqfLjal    -bo    Any 


^l  '- 


':mB!f 


^^JB^^' 


I,         PAT. 
rAPilD   FC 


LOW  COST 

OF  MAINTENANCE. 

SUPERIOR 
CONSTRUCTION. 


ADOPTED  er  THE 

LARGEST    INDEPENDENT    EXCHANGES  THROUGHOUT  THE 

UNITED  STATES. 


We  invite  you  to  look  into  its  merits. 

Send  for   Descriptive  Circular. 


The  Moon 
Terminal  Head, 
with  Metal 
Outer  Casing, 
showing  that  It 
is  possible 
to  place 
The  Moon 
Terminal  Head 
at  any  desired 
place  on  the 
pole  to 
advantage, 
owing  to  the 
tact  that  the 
door  tor 
Outer  Casing 
slides. 


Fuse  Terminal  with  Cover  Removed. 


THE  MOON  MANUFACTURING  CO., 

43  to  49  8.  Canal  Street,  CHICAGO. 


Fuse  Term'nil   with   Outer 
Casing  Open. 


TELEPHONES, 

TRANSMITTERS 


AND 


SWITCHBOARDS. 


No.  909. 
Long  Distance  Telephone. 
Adjustable  Arm. 
Concealed  Cord. 

Solid  Back  Transmitter. 
Doable  Pole  Receiver. 

LATEST  and  MOST   AP- 
PROVED  DESIGN. 


MAGNETO  BELLS, 

INDUCTION  COILS,  Etc. 


Write  for  Catalogue  and  Price-L>ist. 

ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 

911  Market  St.,  ST.  LrOVIS,  MO. 


We  Don't 
Want 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  weak-  out.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  tronble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Repair 


EXPENSE 


Minlmnm 


THAT'S  WHY  PATRONS  UPHOLD 

Write  for  catalog.         63-75  FRANKFORT  STREET,  CLEVELAND,  0. 
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IMENAA     EDITION. 


Telephone  Hand-Book 


"J*,© 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress*'  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use^ 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO. 

5i0  Marquette  Building,  CHICAGO. 


._J 
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0  STEPPINB 
STONES 


WE 

furnish  the   ma- 
terial— 

YOU 

do   the   rest,     if 
you  buy 


TELEPHONES, 
SWITCHBOARDS, 
PROTECTORS, 

manufactured  by 

ERI-INO 
ECTRIC 
IVIRAIMY, 

LAFAYETTE,  IND.,  U.S.  A. 

Send  for  Catalogue  "B." 


TO 

SUCCESS 

IN 

EXCHANOE 
OPERATION. 


SOMETHING  NEW 
UNDER  THE  SUN! 


THE  HOLTZER-CABOT 

TELEPHONE  DYNAMO 

FOR  DIRECT  COKNECTION  TO  TRAHTSIIIITTER  CIBGVIT  FOR 
CENTRA!.  EMERGir  STSTEHtli,  OK  FOR  CHAROINe  CtTORAKU 
BATTERIES.  MOTOR  END  ARRA^OED  FOR  EITHER  DIRECT 
OR  AL.XERSiATI!II€<  CURRENT.  WRITS  FOR  INFORUATION. 


IVe  also  aianufacture  a  Fall  Ijine  of 
MOTOR- CtENERATORS  FOR  RINC}IN«  CIRCDITtil, 


THE  HOLTZER-CABOT  ELECTRIC  CO. 

397  Dearborn  Street,  CHICAGO,  11.1.. 
Factory :  BROOKLINE,  HASS. 


Switchboards=Telepliones 


CATALOGUE   No.  7, 

IllustratiDg  Complete  Telephones  and 
Switchboards. 


CATALOGUE  No.  8, 

Illustrating  Telephone  Supplies, 
Telephone  Parts  and  Construction 
Material,  ^vith  Net  Prices. 

SOUVENIR   WATCH   CHARM. 
ALL   FREE   FOR   ASKING. 


No.  1  .    Desk  Telephone. 


CENTRAL  TELEPHONE  AND  ELECTRIC  CO, 

909  Market  Street,  ST.  LOUIS,  MO. 


Test  Telephone. 


Fuses  and  Lightning  Arresters 


H        I 


We  carry  a  large  stock  of  FUSES,  FUSE  BLOCKS,  LIGHT- 
NING ARRESTERS,  DISTRIBUTING  BOARDS,  FUSE  WIRE, 
LINKS  OF  ALL   DESCRIPTIONS  and    PAPER  SLEEVES. 


Send  for  Catalog  and  Lowest  Prices. 


HARVARD  ELECTRIC  COMPANY, 

225-227    South    Clinton    Street, 
CHICAGO,  ILL. 
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Our  Trade  Follobj^  the  Flag. 


We  carry  Double  Galvanized  E.  B.  B.,  B.  B.  and  Steel,  Telegraph  and 
Telephone  Wires.  Bare  Copper,  Hard  and  Soft  Drawn  for  Telegraph  and  Tele- 
phone, Electric  Light  and   Electric  Railways. 

SEND  US  YOUR.  SPECIFICATIONS  AND  LET  US  QUOTE  YOU 
PRICES    ON  NATIONAL   LEAD-ENCASED    PAPER    CABLES. 

The  large  demand  for  I  X  L  Weatherproof  Wire  which  we  have  been  unable 
heretofore  to  supply  necessitated  the  enlargement  of  the  factory,  and  we  are  now 
able  to  furnish  this  superior  brand  from  stock. 


CEJSfT'RAL  BLECTiaC  COMTAJ^y^, 

264,   266.  268.  270  FiftK  Ave..  CHICAGO.  ILL. 


TELEPHONES 


rllfiv 


»^V  SWITCHBOARDS 


HE     ''iEVLJTOGAS"     DRY     E 

FOR    AUTOMOBILES,    GAS  AND  GASOLINE    ENGINES,    LAUNCHES,  ETC. 

THIS  COMPLETE  SET  IS  MY  INVENTION  AND 
SOLD  ONLY  BY  ME.  Any  size  battery  made  to  operate 
the  system.  Dry  Automobile  cell,  same  size  as  the  French 
cell,  guaranteed  superiority,  400  per  cent.,  $5.00  per  set  of 
four.     Send  for  complete  Catalogue. 


\A/II-L.IAIVI    ROCME, 

Inventor  and  Sole  Manufacturer  '■  NEW  STANDARD"  Dry  Battery, 

42    VESEY    STREET,       ■       NEW    YORK. 
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Do   You   NA/AIMT 

A  service  that  is  quiclc  and  true? 

To  carry  on  a  conversation  uninterruptedly? 

To  escape  from  tiie  dependence  oftiie  pleasure  of  a  central  operator? 

The  same  speedy  service  by  night  as  by  day? 

An  investment  that  is  safe  and  profitable? 


The  National  Automatic  Telephone  Apparatus. 

lIANOFAVTDKEn    BY    THE 


Automatic  Switch  No.  3. 


NATIONAL  AUTOMATIC  TELEPHONE  CO., 

153-155  W.  Jackson  Blvd.,  CHIGIBO,  ILL,  U.  S.  1. 


Write  for  Catalogue  A. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO'*    No.  36. 


New  powerful  transmitter. 

Concealed  cord. 

UindgiDg:  and  series. 

Very  cnnipa^.-t. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY.SYSTEM 

is  a  great  success:  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Second-hind  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sons. 

LET  US  TELL  YOU  ABOUT  THEM. 


ROTH  CHARGING  MOTOR  DYNAMOS 
AND  TELEPHONE  RINGERS. 


Motors  direct  connected  to  dynamos  for 
charging  storage  batteries.  Ringers  for  ring- 
ing telephone  call  bells,  built  to  run  on  any 
direct  current  system  of  no,  220  or  500 
volts. 

We  make  a  specialty  of  machines  for  tele- 
phone work  and  will  be  glad  to  hear  from 
telephone  exchange  managers  in  regard  to 
their  requirements  in  this  line. 

Send  for  Bulletin  No.    146. 

ROTH  BROS.  &  CO.,  Manufacturers, 

86-92  West  Jackson  Blvd.,  CHICAGO,  ILL. 


Telephone  Rins^er. 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Stombaugh  Guy  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fastening  Telephone,  Teleeraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  In  the  ground 
pnd  there  they  stay.  "Brace  up"  the  weak 
polntg  on  your  line  and  avoid  furthertrouble* 


W.N.  MATTHEWS  &BRO. 
Si.  Louis,  Mo., 
General  Western 
Showing  Manner  of  Securing. 
Descriptive  Circular  and  Testlmoalals  on  Request 
CorrcBpoodeoce  Invited. 
Manufactured    p|^,L,p    JjyUJ^^    '^'f^T'' 


3^  to  6  In.  Diameter. 


J.  H.  Van'  Vlissingen.  President. 
L.  G.  Wheeler,  Vice-President. 


\V.  C.  Heinroth,  Treasurer. 

L.  G.  Bowman.  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON   FAIRLY  WELL  CONSTRUCTED    LINES   WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  ed.st  bearing.-!. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustaijle  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  he  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 

No.  3 
Bridging  Telephone. 


WRITE   FOR    PRICES. 


ORDERS  FILLED    PROMPTLY. 


Send  for  Our  NEW  20th  CENTURY  CATALOG. 


20th  Century 
Apparatus. 


Toll  Line 

Equipment. 

Bridging 

Apparatus. 

Switchboards. 


Terminals  and 
Protectors  for 
Large  and  Small  I 
Plants. 


This  Is  oue  ot  the  1.00'J 
high  grade  Telephone  de- 
vices illustrated  io  our 
large  20tli  Century  Cata- 
log. 


We  manufac- 
ture the  most 
COMPLEXE 
LINE 
OF 
TELEPHONE 

APPARATUS 
in  the  world. 

Name  Bight 

Prices  and  Make 

Prompt 

Deliveries. 


EUREKA  ELECTRIC  C0.,I57-I67  S.  Canal  St.,  Chicago,  III., U.S. A. 


anOO  SCHUMACHER,  Prest. 

J.  A.  ARBOGAST,  Vlce-Prest. 


MAX  SCHDMACHEH,  Sec'y  and  Treaa. 
M.  GAEL,  Supt. 


Gar!  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  Hous. 
Telephons. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


IntarcommunlcMIng 
Factory  T«lephona. 
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Received  Honorable  Mention  at 
the  Paris  Exposition. 


HAND,  FOOT  POWER  and  SPEED 

LATHE  ELECTROMAGNET 

WINDERS. 

HOMER  ANDERSON, 

PEEKSKILL,  N.  Y. 


CHICAGO 
TELEPHONE 

SUPPLY  C0.= CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


-«*'*«*^ 


Send  for  Circular  and 
Prices. 


¥ 


J 


Manufactured  by 


HARTWIG  &  MILLER, 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sigiit. 
Higli-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethr  with  ttie 

Kokomo  Long-Distance  Transmitter, 

MaklDg  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-Une  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrlie  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


INDEPENDENT  TELEPHONE  SUPPLY  00., 

TELEPHONE  CONSTRUCTION  SPECIALTIES  AND  SUPPLIES, 
19  SOUTH  CANAL  STREET,  CHICAGO. 

"Monarch"  Galvanized  Telephone  "Wire.  "Extra  BB"  and  "BB"  cSalvanized  Telephone  Wire,  Hard-drawn 
Copper  Telephone  Wire,  Rubber  Covered  Wire,  Weather-proof  Iron  Line  Wire.  Annunciator  Wire.  Office 
Wire,  Galvanized  Steel  Strand,  Crosby  Clips,  Guy  Clampa,  Boston  Cable  Hanpers,  Turn  Buckles,  Me^pen- 
eer  Pol©  Supporti,  Galvanized  ThlrableB,  Guy  Rods.  Ground  Rods,  Stombaugh  Guy  Anchors,  Eye  Bult^, 
Cross  Arms,  Crcja  Arm  Braces,  Pins  and  Biackettt,  Lat; Screws  and  Bolts,  Inaulaturs,  Knobs,  Tools,  etc..  etc. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  OOMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IRI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


DEALERS^MICONTR  ACTORS 

For  Satisfactory  Intercommunicating: 


A  Direct  Reading  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAGVl  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
laS  iiberty  St.,  SJew  fork  City. 

New  Tort   Agents  Wirt  Electric  Co.  Eheo- 
Etats  and  Brushes. 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,        -        -       Cleveland,  Ohio. 


COTTON 
OOVEREO. 


WE  EXCEL  AND  UNDERSELL  ALL 


WKITK  FOB   CATAieeCE  ASfO 
DISCOriTT  SHEET. 


cIl^e^Eo  MAGNET  WIRE  cVvV«ro. 

Plenty  of  it.  All  sizes.  Prices  riqht 
Electro  maqnets  uuilt  and  rewound. 
Induction  coils  "built  to  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  MFG. CO. 

South    Bend,     Indiana. 


OUR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering. 


When  I  enrolled.  I  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
thorough  instruction, 
I  was  advanced  in 
succession  to  wire- 
man,  dynamo  lender 
and  general  electri- 
cian, and  afterward 
was  foreman  of  the 
electric  shop  of  the 
Brooklyn  Rapid  Tran- 
.sit  Company.  I  now 
hold  an  excellent 
position  with  the 
Westingliouse  Elec- 
tric and  Manufactur- 
!l  ing  Company,  I'itts- 
H.  EDW.  KEFFER,  E.  Pittsburg, 


I  enrolled  in  the  Electrical  Engineering 
Course,  and  secured  aposition  at  once  \v[th 
the  Commonwealth 
Electric  Co.,  at  wip- 
ing machines,  but 
was  soon  promoted 
to  South  Chicago 
Electric- Light 
Plant,  as  night 
dynamo  tender. 
Through  the  assist- 
ance of  the  Schools. 
I  secured  my  present 
position  as  night 
dynamo  tender  for 
the  Pullman  Com- 
pany. My  salary  averages  three  times  what 
I  was  getting  in'mv  first  position. 

ANDREW  A.  STEWART, 

135  77thSt.,  Sta.  S.  Chicago,  111. 


ELECTRICAL  COURSES: 

ELECTRICAL  ENQINEERINQ, 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIOHTINa, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIQHTINQ, 

ELECTRIC  CAR  RUNNING. 

TELEGRAPHY, 

TELEPHONY. 

Alsocourses  in  Steam,  Mechanical.  Civil 
and  Mining  Engineering,  Architecture. 
Drawing  and  Designing.  Chemistry.  Englisiv 
and  Commercial  Branches. 

Wben  writing  stale  subject  in  whlcb  Inteixited. 

Interoatiooal  Correspondence  Schools, 

Box  1002.  Scranton,  Pa. 


Subscription    Blank— Foreign. 
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IMPROVED 
WARREN 


m  ALTERNATOR 

-J     SANDUSKY 
^  OHIO 


2,000  LIGHTS 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS, 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
f»-1i?  e»*Mf 41 »..  Has  Y»rtr, 


•RANCHES  ;{j2g  B.^ftMii 


BOSTON: 


$AN  FRANCISCO: 
71  Fl«*<l  IBglMi** 


Alden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

■^rct^er-  Insulated  Wires  and  Cables,  rcr." 

PITTSBUR8  TRANSFORMERS.    "L.-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  COOPS. 

UBi*AitJL.10Ji.il.l>   1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilllne,  Tapping.  Reamlnp,  Emery  Grinding,  etc 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnentbal  &  Co., 
85  Queen  Victoria  Street,  London.  Eneland. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OrXLET  AWD  JIJWCTIOW  BTOXE  S, 
SWITCHBOARDS,   PANEl,    BOARDS,    SWITCHES,  ETC. 


Standard  Electrical  Dictionary. 

Bv  PROF.  T.  O'CONOR  SLOANE. 

Author  of  "Arithmetic  of  Electricity."  "Flectriclty  Simplified," 
"Electric  Toy  Making,'  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to  Date 

and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publlshlup:  thn  "Staudard  Electrical  Dictionary."  tlie  author 
has  adhered  to  wJiat  tlie  work  purports  to  be,  exhausting  thn 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  nii^ke  the  uuderstandiog  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electriral 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  refrrence,  (containing  definitions  of 
about  5,000  distinct  words,  terms  and  plirases. 

Tlie  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  hlglier  electrical  expert  to 
the  everyday  electrical  workman.  In  lact.  It  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PURLISHING  CO.,  510  Marquette  BIdg..  Chicago. 


Subscription  Blank— Domestic. 
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with  current  number. 


Name 


$3.00  a  Year     (52  Numbers^ 
$1.50  6  Months  (26      "    ) 


Address 


..VIADUCT. 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


RESISTANCE  WIRES 


Bare  and  Covered.  For  Ail  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO. 

NEWARK.  N     .1 


TKAUE  MaKK. 

Tested  FuHe  AVire  and  Fnse   Links. 

standard  fnr  Amiracy. 


In  the  nil 


essentials. 


18T,  accuracy:  2d,  uniformity. 

The  steady  incveaee  in  our  l)ii:iine»B  duiing:  the  past 
twelve  yeaiB  Is  the  beet  evidence  that  our  goods  meet 
all  reiiiilrements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prlcea. 

CHICAGO  FUSE  WIRE  &.  MFC.  CO., 

58-64  N.  JcncrsaiiSt.,Cbloi20  369  Broidwiy,  New  York. 


Januaiy  S,  Igot 


WfiStEftN  ELECtRlClAN 


St 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

THE  i=90R-rE:R-ivi0RSE:  co., 

PRIMOIPAIi  OFFICES,  SAQISTAW^,  allCH. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


EDAR    POLE 

'       50to80ft.    ASPECIALTY.       I 

JohnH.rowler,  "c°h',c'»\'r  f,','' 


*1Pa)^XMj\AA^  (m^fjoJ^   §lAA^(yWV6V   iiMTCs/  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Ltrgi  stock  Constantly  on  Hand. 


Our  Feed  Water  Heaters 


Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  oE  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 


BOILER  FEED  PUMPS, 


SINGLE,   DUPLEX  AND  TRIPLEX. 


TRIPLEX  PUMPS, 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUIHPING  MACHINERY 


FOR  EVERY  PURPOSE. 

Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SNIITH-VAILE  CO.. 

367  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


Poles  Hif 


POLES. 
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iOOK 


HISTORY    AND    BIBLIOGRAPHY    OF 
ELECTRICITY. 

((;ONTINUED.) 

Sturgeon,  Wni.  Scientific  Researches.  Exi)erl- 
meotal  and  Theoretical,  in  Electricity,  Magnetism, 
Galvanism,  Electro-Magnetism  and  Elect ro-Chemls- 
try.     410,  cloth.     Bury,  1S50 §15.00 

Tlionipson^  Silvanas  P.  Michael  Faraday.  HIa 
Life  and  Work.  12mo,  cloth.  Illuatratlons  and 
Portrait.  (Century  Science  Series.)  New  York, 
isys   51.25 

t'ppcnliorn,  F.  History  of  the  Transformer. 
Translated  from  the  German.  12mo,  paper.  London, 
1SS9    50.75 

INDUCTION  AND  INDUCTION  COILS. 

AIlsop,  F.  C.  Induction  Coils  and  Coil-Making.  A 
Treatise  on  the  Construction  and  Working  of  Shotk. 
Medical  and  Spark  Coils.  With  IIS  Illustrations. 
12mo,  cloth    $1.25 

Bonney,  G.  E.  Induction  Colls.  A  Practical  Man- 
ual for  Amateur  Coil-Makers.  101  Illustrations. 
12mo,  cloth   51.00 

luduction  Coils.  How  Made  and  How  Used. 
Third  American  from  Ninth  English  edition.  16mo. 
boards.  New  York,  1892.  (Van  Nostrand  Science 
Series,    No.    53)    $0.50 

N'orrie,  H.  S.  RuhmkorCE  Induction  Coils,  Their 
Construction,  Operation,  and  Application.  With 
Chapters  on  Batteries,  Tesla  Coils  and  Roentgen 
Radiography.  ISO  pages.  Profusely  illustrated. 
50.50 

I'a^e,  C.  G.  History  of  Induction;  the  American 
Claim  to  the  Induction  Coil  and  Its  Electro-Static 
Developments.  In  3  parts.  8vo,  paper.  Washing- 
ton, 1S67.     Rare   $10.00 

Trevert,  Ed-ward.  How  to  Make  and  Use  In- 
duction  Coils.      24mo.    cloth    $0.50 

Wriglit,  Le-wis.  The  Induction  Coll  In  Practical 
Work.  Including  Roentgen  X-Rays.  12mo.  cloth. 
New    York.    1807 51-25 

LIGHTNING  AND   LIGHTNING    CON= 
DUCTORS. 

Audcrsuu,  R.  Lightning  Conductors;  Their  His- 
tory, Nature,  snd  Mode  of  Application.  Third  edi- 
tion,   revised    and    enlarged.      8vo,    cloth $5,00 

Dc  Fonvielle,  AV.  Thunder  and  Lightning.  Trans- 
lated-from  the  French  by  T.  L.  Phipson.  Illus- 
trated.     12mo,    cloth    51-00 

Harris,  "W.  S.  On  the  Nature  of  Thunderstorms, 
;ind  on  the  Means  of  Protecting  Buildings  and  Ship- 
ping Against  Lightning.  Svo,  cloth.  Illustrated. 
London,  1S43.     (Scarce.)  55.00 

LlRThtning-  Rod  Conference.  Report  of  the 
Delegates  from  the  following  Societies:  The  Me- 
teorological Society,  Royal  Institute  of  British 
Architects,  Society  of  Telegraph -Engineers  and 
Electricians,  aud  the  Physical  Society.  With  code 
of  rules  for  the  erection  of  Lightning  Conductors, 
and  various  appendices.  Edited  by  G.  J.  Symons, 
P.  R.  S.     Svo,  cloth.     Illustrated $3.00 

liOdg'e,  Oliver  J.  Lightning  Conductors  and 
Lightning  Guards.  A  Treatise  on  the  Protection  of 
Buildings,  of  Telegraph  Instruments  and  Submarine 
Cables,  aud  of  Electric  Installutlons  generally, 
from  Damage  by  Atmospheric  Discharges.  17  plates 
and    numerous  illustrations.      12mo,  cloth .¥4.00 

Parnell,  A.  Action  of  Lightning,  and  the  means  of 
defending  Life  and  Property  From  Its  Effects. 
12mo.  cloth.     Illustrated 53.00 

Spang:,  II.  W.  Practical  Treatise  on  Lightning  Pro- 
tection. Giving  complete  and  explicit  Instnictlons 
for  the  protection  of  buildings  and  explaining  the 
defects  of  the  lightning  conductors  now  erected. 
12mo,    cloth.      Illustrated    $0.76 

MEASUREMENTS,    MEASURING     IN- 
STRUMENTS AND  TESTING. 

Autlioiiy,  "W'Ullnni  A.  Lfcture  notes  on  the  the- 
.ory  of  electrical  mensuremcnte.  Prepared  for  the 
third  year  classes  of  the  Cooper  Union  Night  School 
of  Science.     12mo,   cloth.     New  York.   1898 5100 

Badt,  F.  B.,  and  Carhart,  Prof.  H.  S.  Deriva- 
tion   of    Practical    Electrical    Units.       ]2mo,    cloth. 

50.75 

This  is  a  very  handsome  hook  of  sixty  pages, 
printed  on  fine,  heavy  paper,  with  neat  cloth 
hindlng.  It  contains  Portraits  and  Biographies  of 
Ohm,    Watt,    Faraday,    Joule,    Gauss,    Weber,    Sir 


PKRT    VII. 


William  Siemens,  Dr.  Werner  von  Siemens,  Volta, 
Ampere,  Daniell  and  von  Jacobt.  together  with  a 
carefully  prepared  table  of  Practical  Electrical 
Units,  with  their  relative  values.  In  no  other 
single  volume  can  this  rare  collection  of  portraits 
be  found. 

Carliart.  Prof.  H.   S.,  and  Patterson,  Prof. 

G.  "W.  Electrical  Measurements.  A  Laboratory 
Manual.    Svo.  cloth.    Illustrated  $2.00 

Crapper,  P.  H.  Practical  Electrical  Measurements. 
An  Introductory  Course  In  Practical  Physics  for 
Students  and  Young  Engineers.  12mo,  cloth.  New 
York,  1897  $0.75 

l>ay,  R.  E,  Exercises  In  Electrical  and  Magnetic 
Measurements  with  answers.  Sixth  edition.  12mo, 
cloth.    London,  1S93 $1.00 

Everett,  J.  D.  Illustrations  of  the  C.  G.  S.  Sys- 
tem of  Units,  with  tables  of  Phyalcul  Constants. 
Fourth  edition.  12mo,  cloth.  London,  1891..?!. 25 
This  work  was  published  in  1879  under  the  title 
of  "Units  and  Physical  Constants," 

FiMher,  H.  K.  C.  and  Darby,  J.  C.  H.  Students' 
Guide  to  Submarine  Cable  Testing.  Svo,  cloth.  Il- 
lustrated.    London,  1897 §2.50 

FiHlier,  \V.  C.  Potentiometer  and  Its  Adjuncts.  A 
universal  system  of  Electrical  Measurement.  Svo, 
cloth.  New  York.  1897.  (Electrician  Series.)  .$2.25 
The  extended  use  of  the  Potentiometer  System  ot 
Electrical  Measurement  will,  it  is  hoped,  be  suf- 
ficient excuse  for  the  publication  of  this  work, 
which,  while  dealing  with  the  main  instrument,  its 
construction,  use  and  capabilities,  would  necessarily 
be  incomplete  witliout  similar  treatment  of  the  vari- 
ous apparatus  which,  as  adjuncts,  extend  the  range 
and  usefulness  of  the  whole  system. 

Flather,  J.  J.  Dynamometers,  and  The  Measure- 
ment   of    Power.      12mo,    cloth.      New    York,    1893. 

§2.00 

A  Treatise  on  the  Construction  and  Application 
of  Dynamometers.  Comprising  Determination  of 
Driving  Power,  Friction  Brakes,  Absorption  and 
Transmission  Dynamometers.  Power  to  Drive 
Lathe.      Measurement  of   Water  Power. 

Fleming,  J.  A.  Electrical  Laboratory  Notes  and 
Forms.  Elementary  and  Advanced  Series.  Svo, 
cloth.     London,    1895 $3.00 

Gray,  Andrew.  Absolute  Measurements  In  Elec- 
tricity and  Magnetism.  Designed  to  give,  as  far 
as  is  possible  within  moderate  limits,  a  clear  ac- 
count of  the  system  of  absolute  units  of  measure- 
ment now  adopted.  Second  edition,  revised  and 
greatly  enlarged,     illustrated.     Vol.  I.     12mo,  cloth. 

$3.25 

Vol.  II,  In  two  parts.  Illustrated,  12mo,  cloth. 
$6,25 

Gray,  AndreTV.  Absolute  Measurements  Jn  Elec- 
tricity and  Magnetism.  Abridged  edition  for  the 
use    of   students.      12mo,    cloth $1.25 

Gunn,  Ro1>ert.  The  Arithmetic  of  Magnetism  and 
Electricity;  with  numerous  examples  and  exercises. 
Second  edition.     IGmo,  cloth  $1-00 

Haukins,  C.  II.  The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edi- 
tion,   revised.      12mo,   morocco.      Illustrated $1.50 

Ilering,  Carl.  Table  of  Equivalents  of  Units  of 
Measurements..    12mo,    paper    $0,50 

HobbeH,  "W.  R.  P.  The  Arithmetic  of  Electrical 
Measurements.  With  numerous  examples  fully 
worked.      New  edition.      12mo.    t-Ioth $0.50 

Hoskiaer,  Col.  V.  A  Guide  for  the  Electric  Test- 
ing of  Telegraph  Cables.  Third  edition.  12roo, 
cloth ?l-'iO 

Houston,  Prof.  E.  J.  Electrical  Measurements 
and  Other  Advanced  Primers  of  Electricity.  169 
illustrations.      12mo,    cloth 51  00 

Kenipe,  H.  R.  A  Haml-book  of  Electrical  Testing. 
Fifth   edition.      200    illustrations.      Svo,    cloth., 57. 25 

Kennelly,  A.  E.,  and  WilUinson,  H.  D. 
Practical  Notes  for  Electrical  Students,  Vol.  1, 
Laws,  Units  and  Simple  Measuring  Instruments. 
Svo,    cloth.      London,    1890 $2.50 

KoliIranNcli,  Dr.  P.  Introduction  to  Physical 
Measurements  with  Appendices  on  Absolute  Elec- 
trical Measurement,  etc.  Third  edition,  translated 
from  the  Seventh  German  edition,  by  T.  .H.  Waller 
and  H.  R.   Proctor.     Svo,  cloth $4.00 

LocUn-ood,  T.  D.  Electrical  Measurement  and  the 
Galvanometer;  Its  Construction  and  Use.  Second 
edition.     12mo,  cloth.     Illustrated  $1.50 

Nal»er,  H.  A.  Standard  Methods  In  Physics  and 
Electricity  Criticised,  and  a  Test  for  Electric 
Meters    Proposed.       Svo,    paper.       Illustrated.  .$2.00 

NIblett,  J,  T.,  and  Ewen,  J.  T.  Practical  In- 
struments for  the  Measurement  of  Electricity.  (lu 
the    press)    

NicholH,  Ed-ward  L.  The  Galvanometer.  A  Se- 
ries of  Ijectures.    Svo,  paper $1,00 


Nipher,  Prof,  F.  E.  Theory  of  Magnetic  Measure- 
ments. With  an  appendix  on  the  method  of 
Least   Squares.      12mo,    cloth    $1.00 

Parker,  H.  C.  Systematic  Treatise  on  Electrical 
Measurements.  Treats  more  particularly  of  methods 
used  In  laboratory,  telegraph  and  cable  testing. 
120  pages.  100  Illustrations.  Svo,  cloth.  New 
York,    1897    $1.00 

Price,  Wm.  A,  A  Treatise  on  the  Measurement  of 
Electrical  Resistance.  Svo,  cloth.  New  York,  1894. 
$3.50 

Reports  of  the  Committee  on  Electrical  Standards, 
appointed  by  the  British  Association.  Revised  by 
Sir  W.  Thomson  and  Prof.  J.  Clerk  Maxwell.  Svo. 
cloth.       London,    1873 $3.75 

SwJnebnrne,  Jas.  The  Measurement  of  Electric 
Currents.— Electrical  Measuring  Instruments.  MetorB 
for  Electrical  Energy.  By  C.  H.  Wordlngham. 
Edited,  with  preface  by  T.  Commerford  Martin. 
Folding   plute    and    numerous    illustrations.      16mo, 

cloth     $0.50 

(Van   Nostrand's  Science    Series,    No.    109,) 

Trevert,     Ed^vard.    Electrical     Measurements     for 

Amateurs,      16mo,    cloth.      Illustrated $1,00 

Contents:  Electrical  Units.  The  Measure  of  Re- 
sistance. Current  Measurement.  Potential  Meas- 
uremeqt. 

AVebb,  H.  L.  A  Practical  Guide  to  the  Testing  of 
Insulated  Wires  and  Cables.  Illustrated.  12mo, 
cloth    $1.00 

Wormell,  R.  Electrical  Units,  with  a  Chapter  on 
the  Different  Forms  of  Dynamos.    12mo,  paper. $0.40 

Yeanian,  Gliarles  H.  Electrical  Measurements 
and  Instruments.  A  practical  handbook  of  testing 
for  the  electrical  engineer.     (In  press.) 

MISCELLANEOUS. 

Atkinson,  Pbllip.  Elements  of  Static  Electricity, 
with  full  description  of  the  Holtz  and  Topler  ma- 
chines and  their  mode  of  operating.  Second  edi- 
tion,     65    illustrations.      12mo.    cloth $1,50 

ArntNtrong-,  Lord.  Electric  Movements  In  Air  and 
Water,  with  Theoretical  Inferences.  With  autotype 
plates.    Imperial    quarto.    I^ondon.    1897 $12.00 

AvelinB,  Ed-ward.  Mechanics  and  Experimental 
SeleHces.  Magnetism  and  Electricity.  12mo,  cloth. 
$2.40 

Bonney,  G.  E,  Electrical  Experiments.  A  Manual 
of  Instructive  Amusement.  144  Illustrations.  12mo. 
cloth    $0.75 

Carbart's  PltyNics  for  University  Stu- 
dents. Part  I.  Mechanics,  Sound  and  Light.  .$1.50 
Part'II.     Heat,   Electricity  and  Magnetism $1.50 

Carhart's  &  Chute's  Elements  of  Pbysies. 
382  pages.     298   Illustrations    $1,511 

Chambers,  Alfred  B.  Lee's  American  Automobile 
Annual.      274    pages.      105    Illustrations.      Many   full 

page   half-tones $1.5ii 

All  the  Systems  Clearly  and  Impartially  Described 
and  Illustrated.  Rules  and  regulations  concerning 
operation  of  automobiles. 

Connor,  D.  E.  Treatise  on  Electro-Magnetism. 
12mo,    cloth.      Illustrated    $0.50 

Croswell,   S.  G.    The  Law  Relating  to  Electricity, 

Including    telegraphs,    telephones,    electric    lighting 

and    electric    railways.      Svo,    law    sheep.      Boston, 

1895 $6.00 

Diagrams    of  Electrical    Connections,  with 

Explanatory  Text   $0.50 

Giving  Direct  Current  Machine  Windings,  Arc 
Dynamo  Connections,  Description  of  New  Brush 
Arc  Light  Machine.  Series  Distribution,  Parallel 
and  Three-Wire  Distribution.  Single  Phase  Alter- 
nators.    Three-Phase  Transmission,   etc. 

Du  Aloncel,  Count.  Electro-Magnets.  The  Deter- 
mination of  the  Elements  of  Their  Construction. 
16mo,  fancy  boards.  (Van  Nostrand's  Science  Se- 
ries,   No.   64)    $0.50 

Electric  Illumination.  Electrical  Units,  Meas- 
urements of  Electrical  Intensity.  Voltaic  Arc.  Me- 
chanical Production  of  Electrical  Currents.  Theory  of 
Dynamo-Electric  Generators.  Magneto  and  Dynamo- 
Electric  Generators,  Conductors,  Carbons,  Arc 
Lamps,  Jablochkoff  Candle,  Incandescent  Arc 
Lamps,  Incandescent  Lamps.  Chiefly  Compiled 
from  Engineering.  By  James  Dredge,  S.  P.  Thomp- 
son, Conrad  W.  Cooke.  M.  F.  O'Reilly  and  H.  VI- 
varez,  with  Abstracts  of  the  specifications  deposited 
at  the  Patent  Office  between  1837  and  1872,  having 
reference  to  Electric  Lighting.  Prepared  by  W. 
Lloyd  Wise.  886  pages,  and  SOO  illustrations.  Thick 
4to.  cloth. 

Vol.    2 $7.50 

Vol.    1 : $15.00 

(To  be  Continued.) 
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OF     EVERY      OI*CI?IPTION 
THE    WALLACE  BARNES  CO. 

tSTHBUSHED    1857  Bffl^gTOL.    CONN..U.^-A. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  5IZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAOO. 


THE  ROAD 


TO 


OMAHA 

AND 

SIOUX  CITY. 

Chicago,  jyuiwaukee  &  St.  Paul  Ry. 

SHORT  LINE. 

Electric  Lighted  Trains. 

Perfect  Service. 


TICKETS,  95  ADAMS  ST. 


f  (Btct^yityd^ruyn^ 


MDNDN ROUTE 


S  IS  Ttlfr  DIRECT  LINF        fi 

\  BETWEEN  \ 

i  CHICAGO. 
J  INDIANAPOLIS. 
ICINCINNATI 

AND 

LOUISVILLE, 

CITY  OFFICE  232  CLARK  5T, 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 


CHICAGO 


ALTON 


RAILROAD 


1^ 


PERFBTT  PASSENGER  SERVICE  BETWEEN 


CHICAGQand  KANSAS  CITY, 

CHICAGO ^N" ST.  LOUIS. 

CHICAGO  ANo  PEORIA, 

ST.  LOU  IS  AND  KANSAS  CITY 


Through  Pclhnan  aervlce  between  Chicago  and 


HOT  SPRINGS, Ark.. DENVER.Colo.. 
■     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  AND  OREGON. 


If  Ton  are  contempIatlDg  a  trip,  any  portlOD   of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

{)fty  you  to  wTfie  to  the  underBlgned  for  maps,  pamph- 
ets,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

General  Passenger  and  Ticket  Agent, 

CHICAGO,  nxixoia. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  Ko  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
^vith  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadn-ay,  -  Xew  York 
6>i  Ches't  St..  -  Phtladclphi, 
368  Washington  St.,  Bostoi 
301  Main  St.,  ■  -  Buffalo 
213  Clark  St..-    •     ChicaiTO 


435  Vine  St.,  -  Cincinnati 
507  Smithfield  St.,  Pittsburg 
234  Superior  St..  -  Cleveland 
17  Cam  pus -Marti  us,  Detroit 
5  KingSt-.East.Toronto.Ont. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especlaiiy  adapted  to  all  kinds  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  testa  at  Holyoke  enable  us  to  guarantee ; 
The  La-^gest  Power  ever  obtained  jTom  a  wheel  of  (he  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  wh^ 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatett  poti 
sible  strength.    A  gate  uneqitaled  in  quickness  and  tone  of  opening  and  closing. 
T^.sts  show  over  SI  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio.  U.S.A. 

DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CKUCIBIiE  CO.,    -     JEBSEV  CITY,  BT.  J. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentase  of  useful  effect  than  any  other  water-wbeel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
mattei-  what  make  of  turbine  has  been  In  use.  STATE  REQUIRertENT^ 
AND  SEND  FOR  CATALOQUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSNIISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


AMERICAN"  Sfr 

ARE  THE  BEST.  Send  for  descriptive  Circular. 
Absolutely  Non-Infringing.  ' 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  ies9.         17rs.  Clinton  St.,  Chicago,  III, 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co.,  6 1 0  Marquette  BIdg..  Chlcigo. 


PALMER   BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 

Engines  and  Launches. 

SEND  FOR  CATALOa. 


REG.TRflDE  MARKS 


ilu 


The  Phosphor  Bronze  Smeltin^Co.[imited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS, WIRE, RODS,SHEETS, ETC. 

—  DELTA   METAL-^ 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


PERSONS  CONTEMPLATING  A  TRIP 
TO  THE 

NORTHWESTERN  ELECTRICAL 
CONVENTION 


"VIA. 


THE  LAKE  SHORE  ROUTE 
EXPRESS  TRAIN  SERVICE 


To  be  held  at 


^y 


BETWEEN 


MILWAUKEE.  JAN.  16-17-18.  1901,       t^^^»i 


SHOULD  SEE  THAT  THEIR 
TICKETS  READ 


CHICAGO  AND  MILWAUKEE 

At  frequent  and  convenient  hours. 
For  tickets,  rates  and  full  informa- 
tion, apply  at  ticket  offices 

212  CLARK  STREET  AND 

WELLS  STREET  STATION. 
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The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

Bell  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Boole  Series. 
Price,  by  mail,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 


►■♦•♦>♦» 


NONA/    READY  1 1 


WESTERN  ELECTRICIAN'S 


I90I. 

ARRANGED     IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  ''8.%"  CHICAGO. 
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PUBLICATION    IjS    PRIN-^efi    OM 


ACME 
iSNOW   WHI^E 


MABE    gPBCIAI^I^Y  gOR   PIMB 
HAI;F*0NE  <a  COl^OR  PRINTING. 


SOIVD  ONI^Y  BY 


owiaHi:^  BRO0.  PAPJ^R  CO,, 


6t  ANfi  6S  Pl^YMOUtH  PI^ACB, 
CMICAOO. 


!    I 
I    I 


i>:r^ 
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WESTINQH0U5E 

Engine  Type  Generators. 


Compact  in  Design. 
Simple  in  Construction. 
Efficient  in  Operation. 
Universally  Adopted. 


Built  in  sizes 
up  to  5,000  H.  P. 


Westinghouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 

New  York,  120  Broadway. 

Atlanta,  Ga.,  Equitable  Hldg.  Philadelphia,  Land  Title  UldK. 

Austin,  Texas.  Pittsburg,  Westinghouse  Bldg. 

Boston,  Exchange  IJldg.  St.  Louis,  American  Central  Bldg. 

Buffalo.  N.  Y.,  Ellicott  liidg.  San  Francisco.  Mills  Bldg. 

Chicago.  New  York  Life  Bldg.  Seattle,  Wash.,  Snoqualmie  Bldg. 

Cincinuati,  Neave  Bldg.  Syracuse.  N.  \'.,  University  Bldg. 

Denver,  Slouotain  Electric  Co.  Washington,  D.  C  1317  F  St. 


Westinghouse  200  K,  W.  Engine  Type  Generator  Installed. 


The  Popularity  of 
Rockwood's  Patent  Compressed 


Non-Slipping. 

Non-breakable. 

Economical. 

Durable. 

Balanced. 

Neat  design. 

Light-weight. 

Non-Magnetic. 


Six  thousand 
various  sizes 
partly  finished 
carried  con- 
stantly in  stock. 
Hubs  any  shape, 
any  position. 


Paper  Pulleys 

{"For  one-sixth  century  the  standard  for  durability  and  efficiency  ?'' ) 

arises  in  a  measure  from  their  stability. 
Engineers  and  users  should  not  fail  to  specify  Rockwood  Patent  Compressed  Paper  Pulleys  on  all  contracts. 

CATALOGUE  FOR  THE  ASKING. 

ROCKWOOD    MANUFACTURING    COMPANY,   Paper   Pulley   Sales   Deft.,  330   So.  Pennsylvania    Street 

Indianapolis,  Indiana.,  U.  S.  A. 
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Fort  Wayne  Electric  Works. 


(INCORPORATED.) 


THE   LATEST   DEVELOPMENT 


TRANSFORMERS 


-OUR- 


"WOOD"  TYPE  A 

Oil  Transformers. 


TYPE  A.     5  K.W.  UNIT. 


CAPACITIES:   from   5  to   1200   Lights. 


SOME  FACTS. 


HIGHEST  EFFICIENCY. 


BEST  REGULATION.  LOW  CORE  LOSS. 


INTERCHANGEABLE  PRIMARIES 
AND  SECONDARIES. 


CAREFUL  MECHANICAL  DESIGN, 


OUR  BULLETIN  No.  1013  WILL  GIVE  YOU  DETAILS. 
WRITE  FOR  ONE. 


TYPE  A.     5  K.W.  UNIT.   HANGER  IRONS  DETACHED. 


FORT  WAYNE, 


-MAIN  OFFICE  AND  FACTORY- 


INDIANA. 


6o 
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MORSE 

INCANDESCENT  CORD 
LAMP  ADJUSTER. 

The      only      (nonconductor) 
automatic  adjuster  on  the  mar- 
ket. It  hasthe  written  approval 
of  every  Board  of  Fire  Under- 
writers, Factory, Insurance  and 
Electrical   Experts  it  has  ever 
been  shown  to.     With  its  aid 
lone   can   adjust  any   kind    of 
la  lamp  and  shade  up  or  down 
f  in  a  second's  time.     Just  what 
is  needed  in   factories,   mills, 
H*       shops  and  offices. 

r\  Price,  50c. 

\^  Write  for  trade  discounts. 

THE  INCANDESCENT  ELECTRIC 

LIGHT  MANIPULATOR  COMPANY, 

1 16  Bedford  Street,  Boston,  Mass. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tuMs,  rods  and  special  shape*.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmingfton,  Del. 


A  NOVELTY-JUST  OUT! 

UNIVERSAL  CORD  SPOOL. 

This  Is  a  neat  ami  novel  device  for  adjusting  the  lenoth  of  cord  of  your  drop  light. 
Quickly  attached ;  alwavs  hangs  straight;  cannot  slip;  no  loop  to  dangle  about;  no 
socket  to  be  rt- movod.  'Made  of  hardwood.  n;itnral  green  or  cherry  flnlsn.  Prices  on 
application,    aianufactured  and  patented  by  the 

CRESCENT  MFG.  CO.,  52  W.  Jackson  Boulevard,  Chicago,  III.,  U.  S.  A. 

For  Sale  by  All  Pealere  in  Electrical  euppllee. 


READY  FOR  THE  MARKET. 


"PEHOO,"  tlie  netr  atyle  Oracle  rosette. 
■nlatiOB  perfect,  IoBKftiB«,aaperlor 
In  every  detail. 


IB- 


Peru  Electric  Mfg.  Xo..  Peru.  Ind. 


CHicAGO 


ILL- 


Kentucky 
Incandescent 


KENTUCKY  ELECTRICAL  CO.,  Owensboro,  Ky. 

Ohloago  Agent,  J.  W.  Brook*,  eO(  Plymauth  Bide. 


FARIES  ADJUSTABLE  LAMP  HOLDERS 

Permit  the  electric  light  to  be  in- 
stantly placed  where  It  is  needed. 

Made  for  Shop,  Factory,  Store, 
Office,  Residence;  infact,wher- 
ever  the  Incandes- 
cent Lamp  is  used. 

The  Latest  and  Best  Thing  in  Reflector  Shades. 


We  make  many  sizes  and  styles  of  Aluminum  Shades  and  Reflectors. 

^rtfr^lf\ryitek  Nn      A  "^  Adjaatable  Holders,  Portables,  Cbande- 
\*a*.alO^*l%S   WQs  O  iicrs,  Wall   Brackets, etc.,  etc., Just  iasned, 

^^^"^"^— ^^"— '— ™— '^""— —  n'ill  be  mailed  upon  application. 

FARIES  MFG.  CO.,  Decatur,  ill. 


iBIack  Diamond  File  Works  1: 


4J 


lae.  1805. 


Twelv* 
Medalt 
Awarded  at 
International 
Exposltient. 


Special 
Prize    . 
Gold  Medal 
at  Atlanta, 
IS96. 


{» 


^.  OVU  eOODS  ABB  OS  SA1.B  IN  ETBBT  liEADIKe  HABDWABB  j. 
Vt  8TOBB  IH  THB  VXITBD  8TATES  AKD  CAXADA.  fj^ 

S  philadel'phia.^pa'.     ■"■'    IJ 


G.  &  H.  BARNETT  COMPANY, 


If  STURTEYANT  Yi 


ENGINES 


enffines  of  medium  capaciiif 
/or  Jiiifh  or  low  pressure. 
60  sijes    vnder    2,00 H.  P. 


Blowers 
Exhausters 
Steam  Tans 
Electric  fans 
Electric  Motors 
Gcncratlnji  Sets 
Forjes 

Exhaust  Head} 
Steam  Traps 
Heatinj 
Ventilating  «* 
Dryhig  Apparatus 
Mechanical  Draft 


B.F.  STURTEVANT  G.  boston  , 

Il-.W  VOItK  •  PHIhAnKLPIllA-  CIIIC.XCO  •  I-ONDON  • 


I, 


j 


pfecr 


tlSi  "S^roiLdui 


Yol,  xxyiii. 


$3  Per  Annum. 


-CHICAfiO,  JANUARY  12,  1901. 


10  Cents  A  Copy.       NO,  2, 


MCSTERN   SELLING  ACCNT. 


IMPLEX.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^K  "ixsoIT'"^     Simplex  Electrical  Company, 

lonad'nock  Blocv,  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


H.  R.  HIXSON, 

I  137  Monadnock  BlocV,  CHICAGO 


*oN'^: 


188»— FarU  Kxposition, 
JSedal  for  Robber  Insolation. 

1893-lirorld's  Fair, 
Hedal  for  Bnbber  Insalation. 


THE  STANDABD  FOB 

BVBBKB  IHrSVLATIOIir. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""ToV  Wires. 
THE  OKONITE  CO.,  Ltd. 

I'Bl'i.Vc'r.V,:  I"-""--     253  Broadway,  New  York      s.".-.^,  M.n..„,.G.„-.  sm 


Geo.  T.  Miflson,  Gen'l 
W.  H.  Hodglns,  Secy. 


i,^   ^) 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubbtr  Coverad  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEGRAPH  AND   FIRE   ALARH   CABLES. 

All  Wlr»f  ira  ttsteil  at  Factont.  JOSTESBORO,  isn>. 


^JkStandard  Underground  GableGo. 


WestlQEhouse  Bldg., 
Plltr 


1225  Betz  BldgM 
FhlUdelpUa,  F«. 


I      TT  642  the  Rookery, 
I    v     I         Chicago. 

^V^  Electric  Cables,  Conduits,  Wires  and  Accessories 


66  Liberty  at. 
jsburg.  New  York  City. 

Mills  BulldlDg,  San  Francisco. 


Also  Hick  Orade  Bobber  CoTerrd  Wires  and  Cables. 


National 

India 
Bnbber  Co.'s 

RUBBER  COVERED 


N.  1.  R. 


>A/IRI 


OFFICE  AND  FACTORY;  BRISTOL,  R. 


STERLING   EXTRA    INSULATING    VARNISH. 

•terUac  Extra  Biaek  FlDlsblng:  Tamtsli, 

Sterline  Black  Air  Drying  "VaralBli,  _         _  ^ 

Sterllnc  Black*Core  nat«  Tamlali. 


THE  STERLIHS  VARNISH  CO., 

Plttaburf ,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

9S  ColmoreRow,  Birtnlnsham,  England. 


I  IMVJIVI 


^^  FOR  ALL  PURPOSES.      ^ 

■       8«rap  and  Native  Flatlnum  FunhauA 

•AK8B  *  CO.,  408-414  Hvtr  JTeaoey 

KailroBd  Ave.,  Heirarh.  S.  J. 

JTew  Tork  01Be^  110  Liberty  Street. 


2,00D  IN  USE. 


Bipolar   and  Multipolar  Mo- 

tors  from  H  to  50»iorsepower. 
Dynamos  from  10  lights  taTOO. 

We  sell  or  rent.    Good  proflti 

for  aeents.    The  Kobart  Elec.  Mfg.  Co.,  Troy,  Ohie, 


.  GENUINE  5WEDISn 

'IK  COAL- GRAIN 


ERV 


t^L 


iSwS 


pt^l 


IHfESTIIN  ElecMcal  hmmni  Co., 


114-120  WaUam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


lUoiBaled  Dial 
Station  lasirwe&iSi 


TbeM  lostnmieiita  are 
ba»ed  upOQ  the  e*me  gen- 
«rAl  piijiclple  aad  are  jost 
•as  accnrete  as  our  regnlar 
SUnd&rd  Portable  Direct 
Current  Voltmeters  and 
Ammeters,  bat  are  macta 
4arger,  and  tbe  working 
pftrt«  are  incloeed  In  a 
aeatly  designed,  dost-proof 
«aat-iroti  oa«e  which  effect- 
ively sMelde  the  Instm- 
nuntsfrom  dtstnrbin^  la- 
floeooes  of  external  mag- 
^etso  fields. 


BER  LIS— European  Weston 
Ele^nri.ra!  Inatnuaent  Co.,  Rlt- 


Weston  Standard   Ulnmlnated 

Dial  Potential  Indicator, 

Style  B. 

Mention  the  Westerk  Electbician  wben  vrlting  for  catalogues 


WesioB  Standard 

Portable  Direct  Reading 
Voltmeters  and  MilUvolt- 
metSM.  Ammeters  and  Mi!- 
ammi^ters,  WattmeterJ 
and  Voltmeters,  for  Alter- 
nating aod  Direct  Current 
Circuits. 

Our  portable  inBtraments 
are  reco^fDlzed  asstandarde 
throni^bout  the  civilized 
world. 

Our  Semi- Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
BtUl  better. 

Thej  are  the  most  relia- 
ble, absolnte  standards  for 
laboratory  nse.    ■ 

Lor.don-  EUlntt  Bros.,  No. 
jOi  St.  Marline  Lane 


it 


PHONO-ELECTRIC  " 


WIRE 


'IT'S 

TOUGH' 


WILL  GIVE  A  SECURITY  AND 
PERMANENCE  TO  YOUR 
TROLLEY,  TELEPHONE  and 
TELEGRAPH  LINES  that  can 
be  obtained  by  the  use  of  no 
other  wire. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


■phono-Electric" 


Wrile  for  Wire  Tables. 


ELECTRICAL  OR  MECHANICAL. 


We  have  fine  facilities  for  light  manufactur- 
ing, and  solicit  correspondence.  Estimates 
given  on  quantity  or  small  lots.  PUNCH  PRESS 
AND  SCREW  MACHINE  WORK. 


8PIES  &  COinPAXT, 

B7-S9  W.TauBnren  St..  Gliicaeo.lU. 


STANLEY  A.  G.  WATTMETERS. 

Permanint  Accuracy  Guaranteed. 

STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 

San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co,,  Montreal  and 
Toronto. 


Queen  tc  Co., 

1010  Chestnnt  St.,  Fhila. 

480  MONON  BLD6.,  CwlCASO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 

Oxide  Storage  Batteries. 

Suitable  tor  aH  purpo^ei  wbero  Storaia 

Batteries  are  applicable. 

No  bflckllDf  ol  plitH.      No  spllllniot  add. 

No  lulpfaatlof  or  eorrwllfls. 

THE  OXIDE  BATTERr  CO., 

OHlH,  No.  1629  N.  I  Otlt  St; .       Philadelphia,  Pa . 


EMfRSON  1901  CATALOGUE 

OP  FAK  KOTOBS  WIIiLBE  SENT  OK  BEQUEST.    SRTEBAI/ 
SR\f  TYPES  DESVBIBED.    fSESin  FOB  A  COPT. 

The  Eiersoi  Electric  Mfo.  Co. 

Mt.  l.onlM.mo..  V.  S.  A. 


Eastero  Office  and  Warehouse. 
136  Liberty  street.  New  York  Cit.v 


[PHOENIX  GLASS  CO.] 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

'  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsbnrgli.    New  Yort,    Chicago. 


OXAuL 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch   Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


HOLOPHANE  CLASS  CO., 


d.  S-fc.,   NE>A^  Y^F^KC. 


Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  tiOi.D      Mil  A  rl  «a  I  a 

ONE  SII.TEK  ivi  e  u  a  I  8 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


JheUnited  States  Garbon  Gompany. 

1  r\   n  r;==^ 


'SPECIALTIES  A  SPECIAtTli; 
L  ELECTROLYTIC. 


Cleveland' Ohio.  U. '5.    A. 
NOX  INJ   CARBOM     TRUST 


ALTERNATINS.  DIRECT  1 
ENCLOSED.   OPEN.J 
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WANT    ANOTHER 


The  Burt  Mfg.  Co., 

Akron,    Ohio: 

Gentltmen: — Kindly  ship  us  as 
soon  as  possible  one  No.  i 
Special  Cross  Oil  Filter  same  as 
billed  to  us  under  date  of  Feb. 
8,  1898.  Make  shipment  as 
soon  as  possible,  and  greatly 
oblige  Yours  truly, 

THE  BADGER  BRASS 
MFG.   CO., 


KenoEha.  Wis. 


Per  VV.  J.FROST,  Sec. 


No  argument  was  necessary.      The  first  one  was  per- 
fectly satisfactory — they  wanted  another 

CROSS  OIL  FILTER. 


Right  From  theStart. 


Cleveland,  O.,  July  27,  1900. 

The  Burt  Mfg.   Co., 

Akron,  Ohio: 

Gentlemen: —  In  reply  to  your 
favor  of  the  25th  inst. ,  we  beg 
to  advise  that  immediately  on 
receipt  of  the  exhaust  head  ship- 
ped us  recently,  we  put  it  into 
place, and  it  has  given  us  entire 
satisfaction  right  from  the  stait. 
Yours  respectfully, 


THE  ACME  MACHINERY  CO., 

D.  R.  DAVIES,  Sec'y  and  Treas. 


There's    a    simplicity,    a    certain    satisfaction,  that 
makes  the 

BURT EXHAUST HEAD 


We're  the  largest  Oil  Filter  makers  in  the  world.    We 
built  up  our  business  along  these  lines. 
We  can  give  you  the  same  satisfaction. 
Write  us  to-day  for  catalog. 

THE  BURT  MFG.  CO., 

AKRON,  OHIO,  U.  S.  A. 

Largest  Manufacturers  of  Oil  Filters  in  the  World. 


the  best,  most  practical,  most  durable  exhaust  head  on 
the  market. 

Can't  we  send  one  on  approval  at  our  expense? 

THE  BURT  MFG.  CO., 

AKRON,  OHIO,  U.  S.  A. 

Largest  Manufacturers  of  Oil  Filters  in  tlie  World. 


L  L    CLINE     AO/ 


Clinton  El  Woods  Automobiles 

Embrace  eatirel/  Dew  ideas  and  designs  based  on 
an  experience  covering  years  in  tiie  construction 
of  electric  vehicles,  and  are  AUTOMOBILES,  not 
"horseless  carriages,"  Send  for  catalogue  and 
full  particulars, 

Woods,  Waring  $c   Company, 


GENERAL   OFFICES: 


Suite  415*416  SUInway  Hall,  Ciiic«ao,  III.,  U.  S.  A. 


De  Dion-Bouton  "Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


E  AJ 


IM    V 


We  are  the  Sole 
Agents  and 
Licensed  Manu- 
facturers  In    the 
United  States  for 
DE  DION-BOUTON 
A  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTIS, 

QUAORICYCLES 
ani  TRICYCLES. 

We  carry  a  stock:  of 
supplies. 


A  lull  line  of  the  world-renowned  De  Dion  Gasoline  Motors  it 
always  in  stock,  and  may  be  had  from  I  3.4  H.P.  to  5  H.  P. 

GENERAL  OFFICES  AND  FACTORY:  Chiirtli  Lane  and  37tli  St.,  Oraeklyii,  M.  Y. 

BRANCHES: 

17  Wnt  ««k  St.,  New  Y«k  CIlT.  3M  Norib  Braid  St..  Phlladclpkla,  Pj. 

Blfblild  nt  Ctolra  Am.,  Plnttiiri,  Pi.     172  Pfrk  Arc,  Billlmore.     24  «i>hla|toD  Smire,  Wwctiter,  Miu. 
IM  Wat  Eicbufe  St.,  ProrMeoce,  R.  I.  33  Stanbope  St..  Baitin,  Mau. 


THE  McMULLiN  Isolated  Electric  lighting  and  Vehicle  Charging  Plant. 


BECAUSE 

The  McMullin  Hydro-Carbon  (Gasoline)  Engino 

Has  TWO  CYLINDERS,  one  on  either  side  of  the  crank  shaft,  and 
therefore  perfectly  balanced  both  in  weight  and  in  power,  we  warrant 
it  to  run  a  DYNAMO  as  steadily  as  a  steam  engine.  .- 

We  furnish  electric  light  or  power  plants  complete,  from  twO' . 
horse-power  up.  Two,  four,  six  and  fifteen  horse-power  plants-  * 
always  on  hand.    They  are 

Simple,  Reliable,  Durable,  Economical,        . 

Are  easily  operated,  and  they  meet  all  requirements  of  the  Board  of: 
Underwriters,  ;v 

McMullln  Engines  Run  Wall  Beoausa  Thay  Are  Honastly  Mada. 

AGENTS  WANTED.    Write  for  Catalogue. 


The  McMullin  Motive-Power  and  Construction  Co., 


404-405  Royal  Insuraice  Building, 

CHICAGO,  U.S.  A^ 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trade 
mark  "ELECTRA." 


Sl^jMgjBMEiMiMiii 


UN  EQUAL  LEO  IN  ^tlM-J/p 
AND    EFFIClEtk^ 


HUGO  REISINGERhbboadway  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 

i*V***%*%**#*VVVVVVVVVVVVVVVVVV 


-UTEt^. STEADY 
ILLIANT^LICHT. 


ki 


Crown 


"Insulated  Conductors 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENG. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Alden  Electnc  Company  ..  ..12 

Alexander.  Thomas 12 

American  Battery  Company.. — 
American  Bridge  Company.. .17 
American  District  Steam  Co..  8 
American  Electric  Company. 16 

Amer.  Electric  Fuae  Co 10 

Amer.  El.  Telephone  Co 15 

American  Electrical  ^orks...ll 
Amer.  Reflt.  A  Lighting  Co. ..II 

Amer.  School  of  Corresp 11 

Amer.  SteeKt  Wire  Company.  3 
Amer.  Toll  Telephone  Co ....  14 
Amer.  VitriBed  Conduit  Co. ..11 

Bain,  Force — 

Baker  &  Company 1 

Ball  Engine  Company 18 

Barnes  Compa  ny,  Wallace ....  18 

Bamelt  Company,  G.&  H 22 

Becker  Brothers 12 

Belden  -  LarwiQ    Electric    & 
Manufacturing  Company..  4 

Berthold  A  Jennings 19 

Besly  &  Co..  Charles  H 22 

Blue  Ridge  Locust  Pin  Co 19 

Bossert  EL  Construction  Co.  .13 

Bridgeport  Brass  Co  I 

Bullock  Electric  Mfg.  Co — 

Bert  Manufacturing  Co 2 

Camp  Engineering  Company.l2 

Central  Electric  Co 8 

Central  Jlfg.  Company 19 

Central  Telephone  &  EL  Co.  .— 
Chicago  &  Alton  Railroad... -18 

C.  &N.  W.  R.  R 18 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co...— 


Chic.  House  Wrecking  Co....— 

CM.  &St.  P.R.  R 18 

Chicago  Mica  Company 11 

Chic.  Telephone  Supply  Co.. .16 
Cleveland  Armature  Works.  ..— 

Couch  &  Seeley  Company — 

Cream  Flux  Company 10 

Crescent  Mfg.  Company — 

Crest  Manufacturing  Co 11 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co 22 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Davis  &  Stitt  Company 19 

Dearborn  Drug  &  Chem.  Co..  9 
DeDion-Bouton       Motorette 

Company 2 

Diamond  Meter  Company — 

Diehl  Mfg.  Company — 

Dixon  Crucible  Co.,  Joseph.. 18 
Driver-Harris  Wire  Company.  16 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 11 

El.  Eng.  Inst.  Corr.  Inst — 

Electric  Appliance  Company. 10 
Electric  Storage  Battery  Co.  .— 
Electrician  Pub.  Company ...  14 

Emerson  Electric  ilfg.  Co 1 

Ericsson  Telephone  Company  1 
Eureka  Electric  Company...    15 

Faries  Manufacturing  Co — 

Farr  TeL  &  Con.  Supply  Co.  .16 
^'For  Sale"Advertisemenis  12,13 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 

Fowler,  JohnH I9 

Franklin  Eng.  &  Elec.  Co. ...— 
Franklin  Model  Shop 10 


Garl  Electric  Company 16 

General  Electric  Company...  9 
General  Electric  Repair. Co...  12 
General     Incandescent    Arc 

Light  Company 21 

General  Incand.  Lamp  Co — 

Gordon  Battery  Company.... II 
Gould  Storage  Battery  Co ....  — 
Great    Western    Smelting   & 

Refining  Company 13 

Gregory  Electric  Company. ..12 

HartwigA  MiUer — 

Hazard  Manufacturing  Co.    10 

Helios-Upton  Company 6 

HiU,  W.  S.,  Electric  Co — 

Hobart  Elec  Mfg.  Company.  1. 
Hodge- Walsh  El.  Eng.  Co....  17 

Holmes  Fibre-Graph.  Co 22 

Holophane  Glass  Company. . .  1 
Humphrey,  Henry  H 11 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company..  ..  — 
Independent  TeL  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Internat'l  Corres,  Schools,.   .16 

Jeffrey  Manufacturing  Co 18 

Johnston,  Thomas  J 11 

Kansas  City  TeL  Mfg.  Co 15 

Kartavert  Manufacturing  Co. 22 

Kelley  ctSon,  Benj.  F 18 

Kellogg  Switch.  &  S.  Co.. .15,  16 
Kentucky  Electrical  Co 4 


Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathias 19 

KokomoTel.  &  El.  M.  Co 16 

Lea-Hooven  Mfg.  Company..— 

Leather  Preserv.  M.  Corp — 

Leavitt,  R.  H — 

Leclanche  Battery  Company, 13 

LeffelA  Co..  James 18 

Lindsley  Brothers  Company. .19 
Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company 19 

Manhattan  Gen'l  Const.  Co.— 

Manross,  F.  N — 

Matthews  &Bro.,  W.  N 13 

Mclntire  Company,  The  C....— 
McLennan  &  Company,  K ....  10 
McMuIIin   ]\rotive- Power   & 

Construction  Company 2 

McRoy,  John  T 10 

Mica  Insulator  Company 10 

Miller-Knoblock  EI.  M.  Co....— 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad 18 

Munselltfe  Co.,  Eugene 10 

National  Carbon  Company...— 

National  India  Rubber  Co 1 

National  Tel.  Equipm.  Co 15 

New  York  Ins.  Wire  Co 17 

Noblett,  E.J — 

North  Electric  Company I4 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 13 

Olds  Motor  Works 4 

Okonite  Company,  The 1,5 

Oxide  Battery  Company I 


Pacific  Electric  Company — 

Page,  Charles  G 11 

Paiste  Company,  H.  T 22 

Palmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

Perrizo&Sons 19 

Peru  Elec.  Mfg.  Company ....  22 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .  .11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  A  Company..; 1 

Relsinger,  Hugo 3 

R.  L  Teleph.  &  Elec.  Co. 16 

Richmondt  Conduit  Co 4 

Robertson  &  Sous,  James  L.. — 

Rockwood  Mfg.  Company 20 

Roebling'sSons  Co.,  J.  A — 

Rose  Electric  Companj'. 12 

Rossiter,  MacGovern  &  Co..  .13 
Roth  Bros.  &  Company — 

Sage  &.  Bro.,  F.  B 16 

Sargent  Company,  The 19 

Sargent  &.  Lundy — 

Sawyer-Man  Elec.  Company.  .— 

Schureman  &  Hayden 12 

Shelby  Electric  Companj' — 

Simplex  Electrical  Co.,  The..  1 

Smith  Co.,  S.  Morgan 17 

Smith,  Philip 16 

Smith,  Theo 10 

Speer  Carbon  Company 1 

Spies  &  Coinpany 1 

Sprague  Electric  Company.  ..11 

.15 


Standard  TeL  &  Elec.  Co.. 


Standard  Underg.  Cable  Co. ..  1 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 1 

Star  Brass  Works 22 

Sterlins  it  Son,  W.  C 19 

Sterling  Electric  Company. .. — 
Sterling  Varnish  Co..  The....  1 

Stewart  A  Co..  Frank  H — 

Stilwell  -  Bierce      &    Smlth- 

Vaile  Company 19 

Stow  Mfg.  Company — 

Stromberg-Carlspn   TeL  Mfg. 

Company 14 

Sturtevant  Company,  B.  F....22 
Swedish-American  Tel.  Co.. .15 

Tenn.  Lumber  Company 19 

Texas  Arm  A  Pin  Co 19 

Thomas,  Wilcox  &  Dielz 17 

Torrey  Cedar  Company 19 

United  States  Carbon  Co 1 

Varley  Duplex  Magnet  Co . .    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company. .22 

Wagner  Elec.  Mfg.  Company. 23 

Wagner,  Herbert  A       10 

Walsh's  Sons  &  Company  ...12 
Warner  Electric  Co.,  The  ...14 
Warren  Elec.  JIfg.  Company.. 17 

Western  Electric  Co 7 

Western  El.  Supply  Company. — 
Western  TeLConst.  Company.15 
Westinghouse  '    Electric     & 

Manufacturing  Company..  20 
Weston  Electrical  Inst.  Co. ..  1 

Wlllyoung,  Elmer  G — 

Woods.  Waring  A  Co 2 

Worcester  Company.,  C.  H..  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


^A/Rl-^E:    ror   rrices. 

CHICAGO  EDISON  COMPANY,  139  Adams  St,  CHICAGO 


I 

♦ 

t 
L 


II  III  III  III  »»»^M 

PERFECTION   IN  | 
ARC  LIGHTING 


ATTAINED  AVHEEE 


ii 


THE 


BELDEN 
SYSTEM 


IS 
USED. 


Among  the  maoy  features  which 
have  made  the  Belden  Arc  Lamp  so 
superior  to  any  other,  the  following 
are  particularly  noteworthy: 

It  is  lorg  burning,  simple,  durable, 
mechanically  and  electrically  correct. 
Trims  easier  than  an  open  arc.  Doesn't 
flicker.      Needs  no  alignment,  etc., etc. 

A  TRIAL  ORDER  will  readily  con- 
vince you  of  its  superior  qualities.  Let 
us  send  you  our  bulletins, 


BELDEN-LARWILL  ELECTRIC  &  MFC.  CO.,  ! 

FORT  WAYNE,  IND.  | 

AeHNTB:    M.  B.  AcsTiN  &  Co.,  68  W.  Van  Buren  St.,  Chicago.    C.E.Wilson,  I 

1000  Betz  Bldg.,  Philadelphia,  Pa.     R.  N.  Stewart  &  Co.,  Denver,  Colo.  • 

We  are  now  in  a  positloa  to  establish  desirable  agencies  in  all  principal  cities  1 

In  this  and  foreign  countries.  + 

III     l»ll«»ilill       III  ^1     ♦♦^^4*«i^4»   I  III.  Ill    I         *tt^^^4.tmJ 


ELECTfiO  QALVAN/ZED  (ONDU/T 

'         J        ^NDERGP°  ALL  FITTINGS 


RICHMOND!  CONDUIT  CO. 

>     milwauicee:    us-a-  • 


Electric  and  Gasoline 

AUTOMOBILES 

For  Business  and  Pleasure. 

^40  Miles  on  One  Charge  of  the  Batteries. 

SEND  FOR  COMPLETE  DESCRIPTIVE  CATALOGUE. 

OLDS  MOTOR  WORKS, 

1310  to  1320  Jefferson  Ave,,  Detroit,  Michigar. 


KENTUCKY 

INCANDESCENT 

LAMPS. 

SAME  PRICE  TO  ALL. 

16  C.  P.,  Barrel  Lots,  ITc.  Each. 

SPECIAL  PRICES  ON  ANNUAL  CONTRACTS. 

KENTUCKY  ELECTRICAL  CO., 

Owensboro,  Ky. 


Manufacturers  KENTUCKY 


I  INCANDESCENT  LAMPS, 
!  MOTORS  AND  DYNAMOS. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  the 


ATTIX 


:xi 


T\J 


\AAI  Rl 


The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 


J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK 


MAIN  OFFICE,  Glenwood  Works, 

YON  K 
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STORAGE    BATTERIES 


O  R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  ond  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HIGH     EFFICIENCY. 


No  Applied  Paste. 


No  Infringement. 


GREAT    CAPACITY. 


ip^ri^i 


l^^liri^Eil     Ch^mi^al     j^^rnrta'fci^n. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

PEABOOY,  MASS. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjastters.  Inc.  Lamps. 

Inc.  El.  Lt.  Manljiulator  L'o. 
AnvtiorH      (.Tel.      <&      Tel. 
Pole). 

Smiib,  Philip. 
Aimu  Delators. 

American  ElectricCo. 

Central  Electric  (Jo. 

Electric  ApplianceOo. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  liamps. 

Altlen  Electric  Co. 

American  r.lectric  Co. 

Belden-Larwill  El.  i  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Eieciric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Lea-IIooven  Mfg.  Co. 

Manhattan  Gen'l  Const.  Co. 

Rossiter,  .MacGovern  &  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Automobiles. 

UeDion-Bouion  Motoretle  Co. 

OMs  Moior  WorKs. 

\Voods,  \\  aring  A  Co. 
Babliitt  Metal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

American  Electric  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclancbe  Battery  Co.,  The 

Isational  Carbon  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Bells,  Buzzers,  Etc. 

American  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Suiiply  Co. 
Belt    Dressing. 

Leather  Preserver  Mfg.  Corp. 
Belting:. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

Fuller  Co.,  The. 

Sturievant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  Electrical. 

Elt(;irician  Publishing  Co. 
Bridgres    and     Bnlldlngs 

{Steel). 

American  Bridge  Co. 
Brnslies. 

Keeker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

llobart  Elec.  Mfg.  Co. 

Holmes  Ftbre-Gra|)hUe  Co. 

Sage  A.  liro.,  P.  B. 
Cables  ^See  Insulated  Wires.) 
Caltles,  Klectric  tSeelnsu- 

laiedWires)Coi>per,  Sheet 

and  Bar. 

Amitrlcan  Elec.  Works. 

American,  Steel  Ai  Wire  Co. 

Central  Electric  Co. 

General  ElectricCo. 

New  York  Ins.  Wire  Co. 

Slmple.v  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,       Points       and 

Plates. 

American  F-lcctrlc  Co. 

Central  ElectricCo 

Chicago  Ed!3on  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relsinger.  Hugo. 

Speer  Carbon  Co. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co. 

Cast  In  ei' 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Clrcait    Breakers. 

Cutter  Elec.  &  Mfg.  Co. 
Coal   &  Ashes  Handling* 

Mnclilnery, 

Jeffrey  Mf^.  Co. 

Link  Belt  Machinery  Co. 


Coils  and  Magnets. 

MiUer-Knoblock  El.  Mfg.  Co. 
Varley  Duple.x  Magnet  Co. 

Compound. 

Dearborn  Brug  A,  Chem.  Wks. 
McLennan  &  Co.,  K.    ■ 
WesternElectric    Co. 
Western  Elect.  Supply  Co. 

Conduit  and  Conduits. 

American  ElectricCo. 

Amer.    V'itrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  .John  T. 

Richmondt  Conduit  Co. 

Spra-jue  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals   (Patent). 

iimerican  Elec.  Fuse  Co. 

Mclniire  Co.,  The  C. 
Constraction  &  Repairs. 

American  Electric  Co. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh   Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric   Light   Plants. 

American  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

\\agner  Elec.  Mfg.  Co. 

Warren  Elec.  j\Ifg.  Co. 

Western  Electric  Co. 

WestinghouseElec.A;  Mfg.Co. 
Copper  "Wires. 

American  Electric  Co. 

American   Electrical    Works. 

American  Steel  &  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  ElectricCo. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'sSons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

American  School  of  Corresp. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

Cross-Arms,     Pins      and 
Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm.  Brack,  it  Pin  Co. 

Leavitt.R.  H. 

Tennessee  Lumber  Co. 

Te.xas  Arm  A  Pin  Co. 

Western  Elect.  Supj)ly  Co. 
Cnt-Outs    and  S'witches. 

American  Electric  Co. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  it  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  EI.  Mfg.  Co. 

Ft.  Wayne  Elec.'Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S.,  ElectricCo. 

Palsto  Co..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

^Veslern  Electric  Co. 

Western  Electric  Supply  Co. 

Mestlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  EngrA  Electro  Co. 
Dynamos  and  Motors. 

American  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregon'  Elecf-lc  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Rose  Electric  Co. 

Rossiter.  MacGovern  &  Co. 

Roth  Bros.  &  Co. 


Schureman  itHayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  P. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric   Railways. 

Crocker- Wbeeler  Company. 

General  ElectricCo. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical   and  Mechan- 
ical  Engineers. 

Bain,  Fori5e. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

AVagiier,  Herbert  A. 
Electrical   lustrnments. 

American  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  ElectricCo. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  it  Co. 

Sage  it  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Plating  Mach'y. 

Besly  it  Co..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,   Gan. 

McMullin  Motive-Power  A 
Construction  Co. 

Palmer  Bros. 
Engines,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus, 

American   District  Steam  Co. 
Fan  Outiits. 

American  ElectricCo. 

Central  Electric  Co. , 

Crocker- Wheeler  Company. 

Oiehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  EL  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Roth  Bros,  it  Co. 

Sprague  ElectricCo. 

Sturtevant  Co.,  B.  P. 

Wagner  Electric  Mfg.  Co. 

Western  FJectric  Co. 

Western  Elect.  Supply  Co, 

Westinghouse  El.  it  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Piles. 

Barnett  Co.,G.  it  H. 
Fire  Extingaishers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses  and   Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  FuseWlreA  Mfg.  Co. 

D.  &  W.  Fuse  Co. 

Electric  Appliance  Co. 

McIntlreCo.,  The  C. 

Western  Elect.  Supply  Co. 
Geors. 

Besly  .t  Co.,  Chas.  H. 
General    Elec.  Supplies. 

American  Electric  Co. 

Alden  ElectricCo. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Hodge- Walsh  EL  Eng.  Co. 

Ohio  Electric  Works. 

Stewart  .t  Co.,  Prank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GlassTrare. 

Holophane  Glass  Co. 

Phoeni.\-  Glass  Co. 

Western  Elect.  Supply  Co. 


Graphite    Specialties. 

Besly  it  Co.,  Chas.  H. 

Di.von  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters    (Feed   Water). 

Kelley  it  Son,  Benj.  F. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  it  Co.,  Frank  H. 
Insulators    and    Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  it  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Jfunsell  it  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

PaisteCo.,  H.  T. 

Peru  Elec.  Alfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co.' 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

AVestlnghouse  El.  it  Mfg.  Co. 
Insulated      Wires       and 

Cables— Magnet   Wires. 

Alden  Electric  Co 

American  Electric  Co. 

American  Elec.  Fuse  Co. 

American   Electrical   AVorks. 

American  Steel  it  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  it.  Ins. Wire  Co. 

India  Rubber  it  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch,  it  Sup.  Co. 

Matthews  it  Bro.,  W.  N. 

Milier-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulafed  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo..The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 

Liaitaps,    Incandescent. 

American  Electric  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Edison   Decorative  it  Minia- 
ture Lamp  Dept. 
Electric  .\ppllance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Kentucky  Electrical  Co. 
Ohio  Electric  Works. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  it  Mfg.  Co. 

Liamps.  Inc  ,  AdjuNters* 

Inc.  El.  Lt.  Manipulator  Co. 

liightnlng  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Eurei^a  Electric  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
Westinghouse  El.  it  Mfg.  Co. 

Linemen's    Climbers. 

Klein  it  .Son,  Mathias. 

Magnet    Wires. 

(See  Insulated  Wires.) 

Mechanical    Machinery. 

Besly  &  Co..  Chas.  H. 
Burt  Manufacturing  Co. 
Chicago  House  WreckingCo. 
Robertson  it  Sons,  ,Tas.  L. 
Stilwell-Blerce  Smlth-Vaile. 
^  v»r-tis^rr«^riHb 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  it  Co.,  Eugene. 
Mining  Apparatus,  Elcc. 

Crocker- Wheeler    Company, 

Jeffrey  M  f g.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Motors  — See    Dynamos  and 

Motors. 
Oil  Filters. 

Burt  Manufacturing  Co. 
Packing. 

Besly  it  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent   Attorneys. 

Johnston,  Thomas  J. 

Page,  Chas.  G. 

Phosi>hor  Bronze. 

Besly  it  Co.,  Chas.  H. 
Phosphor  Bronze  Sm. Co., Ltd. 

Platinum     Bought      and 
Sold. 

Baker  it  Co. 

Gt.  West.  Sm.  and  Refining  Co. 
Poles   and    Ties. 

Berthold  &  Jennings, 

DavisitStitt  Co. 

Fowler,  John  H. 

LIndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  it  Sons. 

Pittsburg  it  L.  S.  Iron  Co. 

Porter-Movse  Co. 

Sterling  it  Son,  W.  C. 

Torrey  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Peru  Elec.  Mfg.  Co. 
Po'Tver      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stihvell-Bierce    Smith-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Roekwood  Mfg,  Co. 

Smith  Co.,  S.  Morgan. 

Stihvell-Bierce  Smith-Vaile. 
Rail  Bonds. 

American  Steel  it  Wire  Co. 
Ilailvray    Signals. 

Garl  Electric  Co. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co. 
Reflectors. 

Amer.  Reflector  it  Lt,g.  Co. 

Paries  Mfg.  Co. 

Sniith,  Theo. 

Re-'Winding — Repairs. 

Becker  Bros. 
Chicago  Edison  Co. 
Cleveland  Armature  Works. 
General  Electrical  Repair  Co. 
Gregory  Electric  Co. 
Hodge-Walsh  Elec.  Eng.  Co. 
Rose  Electric  Co. 
Rossiier,  MacGovern  it  Co, 
Schureman  A  Hayden, 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc,  Arc  Lt.  Co. 
Sage  it  Bro..  F.  B. 
Westinghouse  EI.  &  Mfg,  Co. 

Second-Hand  Mach'y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Matthews  it  Bro.,  W.  N. 

Rose  Electric  Co. 

Rosslter,  MacGovern  &  Co. 

Schureman  &  Havden. 

Walsh's  Sons  it  Co. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 

Paries  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering  Flux, 

Cream  Flux  Co. 
Sparking  Plugs. 

Crest  Manufacturing  Co.  ■ 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co.    , 


Speed   Indicators. 

Besly  it  Co..  Chas.  H. 
Queen  it  Co.  , 

Robertson  it  Sons,  Jas.  L.         i 
WestoQ  Electrical  Inst.  Go.      ] 

Springs. 

American  Steel  &.  Wire  Co. 
Barnes  Co.,  The  Wallace. 
Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co, 
Storage  Batteries. 

\merican  Battery  Co. 

Electric  Storage  Battery  Co, 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 

Oxide  Battery  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  it  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    S^^itch- 

boards. 

American  Electric  Co. 

American  Elec,  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Central  Electric  Co. 

Central  Tele.  &  Elec.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  it  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  it  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  it  Sup.  Co. 

Kokomo  Tel.  it  Eh  Mfg,  Co. 

National  Tt-l.  Equipm.  Co. 

North  ElectricCo. 

Palmer  Bros. 

R.  I.  Telephone  it  Elec.  Co. 

Standard  Tel,  it  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  it  Dietz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co, 
Tools. 

Klein  it  Son,  Mathias. 
Transformers. 

Alden  Electric  Co. 

American  ElectricCo. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  AVorks,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Rose  Electric  Co. 

Rosslter,  MacGovern  &  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec,  Mfg,  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  it  Mfg.   Co 
Trucks,  Electric  Car. 

General  ElectricCo. 

Westinghouse  El.  it  Mfg,  Co 
Turbine      and      Water 

Wheels. 

Leffel  it  Co..  Jas. 

Smith  Co..  S.  Morgan. 

Stilwell-Blerce  Smith-Vaile. 
Varnishes. 

Sterling  Varnish  Co, 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
White-Washing    M'ch's, 

Star  Brass  Works, 
Wire.    Bare. 

American  Electric  Co. 

American  Steel  &.  Wire  Co. 

Besly  it  Co.,  Chas   H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

PhiUips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co, 
WoodTvork,  Electrical. 

Noblett,  R,  J, 
X-Ray   Outfits. 

Queen  &  Co. 
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W.  E  FAN  MOTORS 

—1901— 


FOR 


W.E.  STANDARD  CElLINa  FAN.  WITHOUT  CHANDELIER 
ATTACHMENT. 


ARCTIC  CEILINQ  FAN  nOTOR. 


WRITE   FOR  CATALOQUE. 


WESTERN  ELECTRIC  COMPANY, 


cnrcA.oo. 


iVB>w   "sroieK:. 


AMERICAN  ELECTRIC  COHPANY,  Northwestern  Agents,  St.  Paul,  Minn. 

ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  Ho. 

STANDARD  ELECTRIC  COMPANY,  Cincinnati,  Ohio.  CALIFORNIA  ELECTRICAL  WORKS,  San  Francisco,  California. 


ANTWERP  : 
32  Rue  Boudewyns. 


LONDON : 

Bridge  Chambers.  171  Queen  Victoria  Street,  E.  C.  and 

North  Woolwich,  E. 


PARIS : 
46  Avenue  de  Breteull. 
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THE  HYLO  BABY  FILAMENT  LAMP 


Has  two  light  giving  filaments,  one  large  and  one  small,  the  large  one  giving  out 
sixteen  candles  and  the  smaller,  or  Baby  Filament,  giving  one  candle  of  illumi- 
nation. The  change  from  the  high  to  the  low  candlepower  is  brought  about  by 
turning  the  lamp  in  the  socket.  The  mechanism  which  makes  the  change  is 
part  of  the  lamp  itself,  and  is  very  simple. 

r  Caa  be  turned  up  and  down— a  simple  twist  of  the  wrist  does  it. 
w  .         5aves  five-sixths  of  the  light  bill  when  turned  down. 
I  T  ^    Qoes  Into  any  socket  like  a  common  lamp. 

Takes  up  no  more  room  than  a  common  lamp. 

i.  Is  made  to  fit  the  Edison,  T.-H.  and  Westinghouse  socket. 

Among  the  places  where  the  Hylo  may  be  used  to  advantage  are  theaters,  lodge 
rooms,  hospital  wards,  fireproof  vaults,  hotel  halls  and  rooms,  telephone  booths, 
night  lamps  for  office  buildings,  stores  and  factories. 

State  voltage  and  base  in  ordering. 

Will  mail  sample  on  receipt  of  75c.     The  trade  supplied  from  stock. 


SELLING  AGENTS, 


CENTRAL  ELECTRIC  COMPANY, 


CHICAGO,  ILLINOIS. 
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DEARBORN 


Drug    and    Chemical    ^A^orlcs, 

l-abora-tories ^A/^a■ter    Chemis-ts. 

Vege-tablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODSr 

29,  30,  31,  32  and  33  RiALTO    BUILDING,    CHICAGO,    ILL. 


THE  GENERAL  ELECTRIC  COMPANY'S 


Edison  Plug 

Cut = Outs 

Are  especially  suitable  for  house 
use  on  account  of  safety  and 
convenience  in  re=fusing:. 


WRITE  FOR  BULLETIN. 


Double  Pole  Single  Branch  Pluf  Cut-Out. 


nain   Office:    Schenectady,  N.  Y. 

Sales  Offices  in  All  Large  Cities.  Chicago  Office,  Monadnock  Building. 
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Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


.'rs^^^m 


Stanley  Electric  flfg.  Co., 

Pittsfield,  riass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 

Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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A  NEW  CENTURY  PLANT, 

A  new  century  plant  can  hardly 
afford  to  Install  cheap  arc  lamps; 
The  Adams-Bagnall  is  a  20th  cen- 
tury lamp.  We  recommend  it— not 
because  we  sell  it.  We  sell  it  because 
we  can  recommend  it. 


It  is  a  simple  and  practical  arc  lamp. 
We  solicit  a  trial  order. 


ELECTRIC  APPLIANCE  COMPANY,  Chicago, 


FUSE 

Mclntire  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Bloclcs. 

Cheap.lCood.       MAGNET     WIRE.       Guaranteed. 


-T\A/0 


(lO 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   345-347  S.  Canal  St. 


INDIA   a<  AMBER 


m 


IN  AMV  SHAPE  OR  PATTERN. 


EMPIRE  i,    MIC 

IMSllATEl)       ,^fy,       COIVIPOLIVB 

Cloths  .in<l  I'.ljKT*.  •'[('''  UrwEOlJAI   L'lK. 

tu^encMiiiisclLsCo   Miai  Insulator 0>. 

2ISH,i(iiSt.  \e>»  York  cS  tllic.iyo.  ii7l,iK<-St. 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 

Railway   Lighting  and   Power  Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


Something  New 
for 
the 
20th 
Cen- 
tury. 

Smith's 

Incandescent 

Lamp 

Adjusting 

and 
Controlling 
Devices- 
Patented 
Oci.   ir,,  1900. 

Now  Ready 
for  fhe  Trade. 
Simitlest.  neatest  and  handiest  device  Tori-'on- 
trollinsi  lamp  on  end  droji  curd  ever  invented. 
It  enables  you  to  throw  the  litrht  just  where  you 
want  it.  Adjusts  your  lamp  up  or  down'  or 
throws  rellection  to  side  of  room  or  at  any  angle. 
Weighs  less  than  five  ounces.  Will  hold  on  any 
size  cord.  Can  be  used  where  others  would  be 
impracticable.  Made  in  various  styles.  Finished 
In  brass,  bronze,  nickel,  copper  or  black.  Price 
of  adjuster  like  cur.  75  cents.  Mailed  on  recei|>i 
of  price.  Agents  wanted  everywhere.  Send 
sample  order.  It's  just  what  you  have  been  look- 
ing for.  XUbO.   MJIITH.  AMtv. 

151  Throop  Street.  Chicago,  III. 


Gale's  Commutator 
Compound. 

The  Only  Article  Thai  Will  Prevent  Sparking, 
will  keep  the  Commutator  in  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen     ISend  50c.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K||.|  CUmil    P     nn  Sole  Jllannfaotnrers, 

■    MCLCnnAn    &    uUn    »00,  lOO   Washlnston  street,      . 


GHIOAOO. 


HAZARD  MANUFACTURING  CU., 

Wires  AND  Cables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET.  OFFICE,  ANNUNCIATOR  WIRE. 


{^BirBBAL  Office  anj>  Works, 
"Wilkesbarre,  Pa. 


New  York  Office, 
50  Dey  St. 


Chicago  Office, 
1201-2  Marquette  Bldg 


NE\A^     FS-Ri 


c. 


Sets  of  castings  and  material  furnished  in 
various  stagreB  of  completion.  Wrought  Iron 
fields:  armature  formed  of  punchingB  of  trheet 
Iron  oontalna  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
cliine,  dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
lour  C-candle  lamps.  ThiH  machine  i:tnot  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each^et  of  material,  showing  how  to  con- 
nect for  both  SElilES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No,  16, 

FRANKLIN  MODEL  SHOP, 

129-131  WeslSlstStreet,  NEW  YORK  CITY. 


Ajul  0^ 


7 


SmJuM^t 


JOHN  T.   McROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING.    PULUEYS, 

CLUTCHES,   PATENT  M  ACHI  NE-MOULOED 

ROPE    SHEAVES, ETC. 

CATALOGUE     UPON     APPLICflTIOf* 

LINK-BELT    MACHINERY    CO., 

Engineers,    Founders,    Machinists, 
CHICAGO.  U.  S.  A. 


CREAM  FLUX 

AH  ABSOI/UTEIif  KON-COBROSITE  ISI8lri.ATIIirC) 
80I.DEBIIK6  FliUX  FOB  AI.L1  KETAIiS. 

Oontains  no  acid  or  any  element  Injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  In  one-half  the  time 
with  Cream  Flux  than  j-ou  can  with  the  same  amount  of  any  other  flux.  Put  up  In  cans  at 
15c.,  25c..  50c.  and  75c.  Special  prices  In  quantity.  Send  15c.  for  trial  box.  We guAtaotee 
It  mnd  if  not  MsHsfaotory  moaey  wit!  be  refuaded. 


THIS  IS  WHAT  ONE  VSBB  HAS  TO  SAX  OF  IT: 

a  A  FTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
■*^    C'eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  tlnest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  it.    I  consider  it 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Su^ii,  CHICAGO  EDISON  CO." 

FOB  SALK  BX  Alili  SUPPI<X  HOUSES  OB 


CREAM  FLUX  CO., 


Sole  Minufactureri, 
100  Washington  St., 


CHICAGO. 


General  Electric  Gomoanv's 

Inductorlum    Sets    and     High    Frequency   Colls    are 

the  standard  X-ray  apparatus.  They  give  a  con- 
stant heavy  spark  and  have  the  highest  possible 
degree  of  insulation. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 
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MWNIK   N.   PHILLIP*,   F-NCaiBKNT. 

t.  n.  WAOENSEIL,  TncAauREn. 


CUOCNC  F.  fHILUPS, 

GKNKMAL  HANAaK*. 


K.  RoWUtNO  PHILLIPB,  VMS-FM**. 
e.  R.  RKMINaTOn.  jr.,  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

'  ■     ■  PBOTIDEHOE,  B.  I.  ' 

BARE  ANB  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Yobx  8TOBK,  W.  J.  Wmtson,  26  OortUodt  St. 
Okioaoo  Stobs,  F.  E.  Donahoe,  241  Madlion  Bt. 
HOKTBaAL  B&iHOH,  Euini  F.  FhllUpi'  ElMtrloal  \roika. 

MAIN  OFFICES  AND  FACTONIES,   PHILLIPSOALE,    R.  I 


CMAS.  O.  PA.OE:. 

PATENT   ATTORNEY. 

18S  Dearborn  Street,  Chicago    III., 

Has  Attended  to  all  of  our  patent  matters  con- 
tinuously since  1S91.  Moreen  &Wrleht.ChlCAgo. 


FreeScho 


Technical  Education 

By  Mail. 
To  introduce  the  high  stand- 
ard of  The  American  School 
of  Correspouilence,  the  Trus- 
tees have  voted  to  award  a 
hmited  number  of  Free 
Scholarships  in  Mechanical, 
Electrical,  or  Steam 

Engineering, 

inohitiinga  complete  course 
in  Mechanical  Drawing. 

An  excellent  opportunity 
for  private  instruction  in 
Mathematics.  Mechanical 
Drawing  or  the  sciences, 
under  the  direction  of  com- 
petent instructors. 
AppHcation  blank  on  request. 

American  School  of 
Correspondence 

(Chartered  bv   the    Common- 
wealth  of  Massachusetts ), 

"Boston,  Mass.,  U.  S.  A, 


aix  I  ears  wiin  uenerai  tiecinc  uompany. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway.   -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


American  Yitrified  Coniit  ComBany, 

MANUFACTTTBEBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


Crest 

Manufacturing 

Co., 

Cambrldgeport,  Mass. 
GASOLINE  MOTORS 

AND 

SPARKING  PLUGS. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Bnrnlng  Weatherproof 
and  Slow -Burning  Wire. 

Priaes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co,, 

Office  and  Factory:  PtWTUCKET.  R.  I. 


THE  GORDON  PRIMARY  CELL 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  ■work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co.; 

13  and  15'lLaight  Street,  NewlYork. 


EDISON  LALANDE  BATTERIES. 


ron  OAS  CN0INE8, 
•LOT  MACHINES. 
AUTOMOBILES, 
ftAILROAO  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
CTC. 


CONSTANT  CURRENT 
NO  LOCAL   ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLB 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

1SS  FIFTH  AVENUE,  NEW  YORK. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 

Qet  our  Cataloeue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


THE  LUNDELL 

"SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
eflScient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 

SPRACUE  ELEOTRIO  OO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 

CHICAQO:  BOSTON:  ST.  LOUIS: 

Fl5her  Bulldtn^.  375  Devonshire  Street.  Security  Bulldlns. 
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WANTED. 

Experienced  incandescent  lamp  salesman  for 
the  West.  State  experience,  territory  covered 
and  salar^•  expected.  .Vddress  "WEST."  care 
Western  isiectriclan.  510  Maniiielte  nuildlng. 
Chicago. 


Wanted  to  Buy. 

Electric  Ik'ht  piaru  In  a  growin;  Weslern 
city.  .\re  prepared  to  I'av  casli  ror  tlrst-class 
proposition.  .Iddress.  Riving  full  particulars 
as  to  size  o<  town,  descrliition  of  plant, connect- 
ed load  and  |>rice  of  coal,  also  reason  tor  sell- 
In".  Vddress  "BOVER."  care  Western  Elec- 
trician, old  Marquette  liidR..  ChicaBO. 


WANTED. 

Salesmiu  for  Indiana  and  Illinois  for  electrical 
supplies.  Address  ■SUPPLY."  care  Western 
Electrician.  51ii  Maniuette  I51dg..  Chicago. 


Notice  is  hereby  given  that  the  partner- 
ship heretofore  existing  between  the  under- 
signed, under  the  lirm  name  of  American 
Electric  Company,  has  this  day  been  dis- 
solved by  mutual  consent. Mr.  Arch.  Miller 
retiring  therefrom. 

I  W.  1.   Hartwig, 
Detroit.  Dec.  31st,   1900  -^  ^^.^.^    uMer. 

The  undersigned  hereby  gives  notice 
that  he  has  purchased  the  business  of  the 
American  Electric  Company  and  will  con- 
tinue the  same  as  sole  owner,  and  assumes 
the  indebtedness  thereof.  The  business 
will  be  continued  at  the  old  stand.  No.  256- 
258  Randolph  Street,  Detroit,  with  a  full 
line  of  supplies  at  factory  prices. 
Yours  truly, 

W.  J.  HARTWIG. 

WE   BUY   AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 


tVO  WAftNINQTON   ST., 


NEWARK.  N.  J. 


WE  OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K.  W..  500-voU  Edison  blpolars. 

1    75  K.  W..  General  Electric.  500-volt.  4  pole. 
1     120  K.  W.,  A.  S.  typo.  General   Electric  Al- 
ternator. 

3  120  K.  W.,  A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-phase,  1,000  or  2.000 
volts. 

1  60  K.  \V..  2,000-voU,  Siemens  &  Halske, 
60  cycle. 

1      65  Light,  Hrusb  Arc.  10  amperes. 

1      40  Light,  Western  Electric  Brush  Arc. 

1  600  H.  P..  Ball  crosti-compound  engine.  20x 
36x18. 

1  200  H.  P.,  Hall.  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  n.  P.,  Ideal,    12x20x14   Tandem    com- 

pound. 

2  18Hsl8  Ideal  engines. 

1  14^x15  Mcintosh  A  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No,  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Hanager, 
'40-t  Dearborn  Strent,  Chicaeo. 


ARMATURES. 

2  60-light  Western  Electric,   10 

ampere,  each $150.00 

1  45-li2ht  Excelsior,  8  ampere. .  75.00 

1  .TO-light  Excelsior,  10  ampere.  75.00 

1  25-light  Excelsior,  12  ampere.  60.00 
1  35-light  Thomson-Houston,  10 

ampere,  ring  type 125.00 

1  20-light  Brush,  10  ampere     ..  60.00 

2  30-light  Brush,  10 ampere, each  75.00 
1  500-light   Westinghouse,   1000 

volt,  brand  new 100.00 

1  120  E.   W.  General  Electric, 

2,000  volt 300.00 

Rose  Electric  Co.,  St  Louis,  Mo. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  Inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Glilcago. 


Others 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S   MACHINES. 


Manufacturers 

of  the 

Celebrated 


—  "-"^^ 


Perfection 


I 


Brushes 

for  Dynamos 

and  Motors. 


Hraciicai  Hunning  or  uynamos, 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  In  dynamos  ana 
uiotors. 

I»rlo©,    lO   Cents. 

Catalogue  of  mecbanlcal  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

Rin  Marnnette  Bldg..  Chicago 


HIGH-SPEED  AUTOMATIC  ENGINES. 

We  makeu  specialty  of  tbis  class  of  machinery. 
Our  stock  cbanges  so  rapidly  that  we  deem  it 
useless  to  give  list  here.  Weliandle  everythine 
in  the  line  of  Steam  Power  Ecuiipment.  *,\11  of 
It  is  thoroughly  repaired  and  retinished.  Write 
lor  particulars.  OAIflF  1:%GIAKICIUMQ 
CO.,  Iti  ».  Canal  »t.,  Chicago,  III. 


\A/I 


'AIRIIMO. 


The  satisfactory  kind  that  brings  your  second  order. 

Armatures,  transformers  and  fields  rewound.      Commutators  refilled.     Macbinb^ 
rebuilt.     All  work  guaranteed.     Low  prices.     Write  us. 

GENERAL  ELECTRICAL   REPAIR  CO., 

L.  D.  Telephone,  Main  5114.  141   S.  Clinton  Street,  CHICAGO. 

Alden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

"iTrToler-  Insulated  Wires  and  Cables.  'r.C™c.:' 

PITTSBURG  TRANSFORMERS.    "L-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  GOODS. 


1 10. Volt  Incandescent  Dynamos. 

2    12-llght  BdlBOn,  %  K.   W.,   lelf-oller.. 

1   25-llglit  Wenatrom. 

4    3&-lig>it  Glbbs,  M.  P.,  Blow  speed,  comp., 

brand  new, 
1    60-llght  Hawkeye. 
I    60-llght  Nowotny,   self-oiler. 
1    SO-llght  Card,  multipolar,  eelt-oUer,    slow 

speed.  UH)  B.  P.   M. 

1  60-llgbt  Crocker-Wheelcr,       slow       speed. 

self-oiler. 

2  66-llght  Gibbs,    M.    P.,    compound,    brand 

new,  moderate  speed. 
«    65-llght  Glbbs,    M.    P.,    compound,    brand 

new,  slow  speed,  1100  R.  P.  M. 
1    55-llght  Siemens  &  Halske,  type  B.,  M.  P., 

slow    speed,    selt-oller,    brand 

new. 
1    60-llght  Thomson-Houston. 
1    60-llght  Westlngbouse. 

1  80-llgtat  Siemens   &  Halske,   type    L.   H., 

self-oiler,    brand    new. 

2  80-llght  Siemens  &  Halske,  Ironclad  type, 

M.  P.,  self-oilers,  brand  new. 

1  lOO-Ught  Bain,    compound,    self-oiler. 

1  100-llgbt  J.  &  a.,  self-oUer. 

4  110-llgbt  Glbbs,  M.  P.,  compound,  selt- 
ollers,  Blow  speed,  brand  new, 
1000  R.  P.  M. 

1  llft-llglit  Siemens  &  Halske,  M.  P.,  Church- 
ward type,  compound,  eitra 
Blow  speed,  brand  new,  650 
R.    P.   M. 

I  leo-llgbt  Glbbs,  M.  P.,  compound.  Belt- 
oilers,  speed   1650. 

1  ISO-light  Glbbs,  M.  P.,  shont,  self-oiler, 
slow   speed,    825    R.    P.    M. 

1  160-llght  Card,  selt-oller. 

2  180-llght  Siemens   &   Halske,    M.    P.,    self- 

oilers,  brand  new. 

1  200-llgbt  Western  Electric,  selt-oller,  comp. 

2  210-llght  Edison,    self-oilers,   12   K.    W. 
4  210-llght  Siemens  &  Halske,  12  K.  W. 

2  210-Ught  Siemens  &  Halske,  M.  P.,  brand 
new,  type  B.,  selt-ollers. 

4  210-llgbt  Glbbs,  M.  P.,  Belf-ollerB,  Tery 
Blow  speed,  726  R.  P.  M.,  brand 
new. 

1  250-llght  Westlngbouee. 


regory: 

ELECTRicco. 

54-62  S.CLIAfTON  ST.  CMICAGO. 

BARBAINS-FOR  SALE. 


iio-Volt  Incandescent  Dynamos.— 
Continued. 

1  2B0-llght  Commercial,   comp..    Belf-oller. 
1  260-llght  Eddy,   Belf-oller. 

1  270-llght  General  Electric,  16  K.  W.,  M.  P., 

direct-connected  to  Case  en- 
gine,  compound. 

2  270-llght  Westinghouse.  M.  P..  slow  speed, 

16  K.    W. 
1  300-llght  Columbian,      multipolar,      comp., 

self-oiler,  slow  speed. 
4  300-llght  Glbbs,     U.    P.,     self-oilers,    slow 

speed,  725  R.  P.  M.,  brand  new. 

1  340-Ilght  Eddy,  selt-olltr,   compound. 

2  360-light  Hawkeye,   compound. 

1  350-light  National,  self-oiler,  compound. 
1  360-Ilght  Edison,  20  K.  W.,  selt-oller. 
6  350-llght  Siemens  &   Halske,   type   L..    H., 

self-oilers. 
1  360-llght  Duplex,       multipolar,      selt-oller, 

compound,  siow  speed. 

3  600-llght  Siemens  &   Halske,    type   L.   H., 

Bolt-ollers,  brand  new. 

4  540-llght  Edison,     30     K.    W.,    selt-ollers, 

compound. 

1  600-llght  Klckmeycr. 

2  700-llght  Weatlnghouso,  10  pole,  slow  speed, 

40  K.  W.,  self-ollcrs,  676  U.  P. 
M.,  brand  new. 

2  800-llght  Edison.  45  K.  W.,  Belt-oilers. 

1 1200-llght  Siemens  &  Halske,  type  L.  H., 
70  K.  W.,  selt-oller. 

1  1360-llght  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole. 

SieOO-lIght  Siemens  &  Halske,  type  L.  H., 
eelt-ollerg,  100  K.  W. 

1  1600-lIght  Siemens  &  Halske,  lOO  K.  W., 
type  I.,  6  pole,  tor  direct  con- 
nection, brand  new. 


220-VoIt   Qenerators. 

Kheostat,  base-frame  and  pulley  accom- 
pany each  machine. 

1  8V4  K.  W.  Westinghouse,  multipolar,  selt- 
oller. 

19      K.   W.  Lundell,   selt-oller. 

1  10  K.  W.  Lundell,  selt-oller,  multipolar, 
slow  speed. 

1  12     K.  W.  Edison,  Bclf-oller. 

1    16  K.  W.  Edison,    compound, '  selt-oller. 

1  30  K.  W.  Siemens  &  Halske,  M.  P.,  Iron- 
clad type,  self-oller,  brand 
new. 

1  45  K.  W.  Edison,  compound,  selt-oller, 
new  armature. 

1  50  K.  W.  Siemens  &  Halske,  M.  P., 
Churchward  type,  selt-oller, 
brand  new,  for  direct  connec- 
tion. 

1  marble  panel  switchboard 
for  above. 

1  100  K.  W.  Siemens     &     Halske,     M.     P., 

Churchward     type,     Belf-oller, 
brand  new,  for  direct  connec- 
tion. 
500-Volt  Qenerators. 

2  16  K.  W.  Edison,  Belt-ollen. 
1  15  K.  W.  T.-H.,  selt-oller. 

1  36  K.  W.  Mother,  Belf-oller. 

2  36  K.  W.  Siemens  &   Halske,   brand  new, 

M.  P.,  Churchward  type,  Belt- 
oilers,  very  Blow  speed,  476 
R.   P.   M. 

1  45  K.  W.  Edison,  compound,  self-oller. 

1  75  K.  W.  Westinghouse,  Kodak  set,  West- 
inghouse generator  and  Weat- 
Inghouae  compound  engine,  14 
X  24  z  14.    all   complete,    fine. 


Alternating  Qenerators. 


1  S50-llEbt 
1    600-llgbt 

1   eoo-Ugbt 

1  600-llgtat 

2  too-light 

2  660-ligbt 
2  760-llght 
1  900-llKht 
1  1000-llght 
1  1000-1  Igbt 

1  1200-llgbt 
1  UOO-llght 


1  UOO-llght 
1  1200-llgtat 
1  UOO-llght 

1  1200-llght 

2  1300-llgtat 

1  lEOO-llgbt 
1  leOO-llght 

1  1800-llgtat 
1  4000-llght 


W., 


W., 


Thomson-Honston,   A.  18., 
Thomson-Houston,    A.    C. 
Thomson-Houston,     30     K. 

two-pheBe. 
Tbomson-Houaton,     30     E. 

Blotted  armature. 
General  Electric,  A.  30,  toothed 

armature. 
Thomson-Houston,  A.  36. 
Westinghouse,    37V4    K     W. 
Warren,  46   K.  W.,   1100  volts. 
Wood,  60  K.  W..  self-oller. 
Siemens    &    Halske,    60    K.    W., 

selt-oUcr,  60  cycle. 
I^atlonal,   with   exciter. 
Siemens    &    Halske,    60    K.    W., 

Churchward  type,  brand  new, 

60     cycle,     single-phase,     llOO 

volts,   with  exL-iiei. 
Siemens  &   Halske,  Cburcbward 

type,  brand  new,  60  cycle,  two- 

phaae,  rotary  transformer,  UOO 

volts,  alt.  to  250  volls    direct. 

complete,    with    marble   panel 

switchboard. 
WeBtlnghouse,  60  K.  W. 
Thomson-Houston,  60  K.  W. 
Warren,  60  K.  W.,  self-oller. 
General   Electric,   A.  60. 
Thomson-Houston,  A.  70.  1100  or 

2200  volts. 
Wood,  76  K.  W.,  self-oller. 
General   Electric,  monocyclic,  76 

K.  W.,  self-oller,  60  cycle. 
National,  90  K.  W. 
Wood,   200  K.   W.,   Belf-oller. 

Arc  Dynamos. 

1  20-llght  2000  C.  P.     Western  Electric. 

1  30-llgbt  1200  C.  P.  T.-H.,    K.    12. 

1  SO-llght  2000  C.  P.  Brush,  No.  7. 

2  36-llght  2000  0.  P.  T.-H.,  L.  D.  2. 

1  85-llght  1200  C.  P.  Wood  No.  6. 

i   40-llght  2000  O.  V.  Western    Electric,  self- 
ollers. 

2  45-Ilght  1200  C.  P.  T.-H.,M.   12,   ball   arm. 
2    46-llght  1200  C.  P.  Brush,  No.  7. 

1    60-llght  1200  C.  P.  T.-H.,   L.   D.   12. 

1  60-llght  2000  C.  P.  T.-H.,  M.   D.    2. 

2  to-light  2000  C.  P.  Western   Electric,   selt- 

ollers. 
1   tO-llght  2000  C.  P.  Westinghouse. 

3  60-llght  2000  O.  P.  Wood,  ^o.  8. 
1   t5-llgtat    800  O.  P.  Ball,  4  amp. 

1  65-llght  2000  C.  P.  Brusb,    No.    8. 

3   76-llgbt  1200  0.  P.  Wood,  with  new  arm'e. 

2  76-llght  1200  C.  P.  Standard,   eelt-ollers. 

2   76-llght  2000  O.  P.  Westlng'ie,    self-oilers. 
S  126-llgbt  1200  C.  P.  Excelsior,    latest   type. 


SEND  FOR   OUR    MONTHLY    BARGAIN   SHEET    WITH    NET   CASH    PRICES   ON    DYNAMOS, 
MOTORS,TRANSFORMERS,METERS,STATION  INSTRUMENTS,  ARC  LAMPSandSUPPLIES. 
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READY  FOR  NEW  YEAR'S  CALLS 


THE  FOLLOWING  IS  PART  OF  OUR  STOCK. 


SEND  FOR  LATEST  CATALOG. 


Direct-Current  Dynamos,    no  Volts. 

(Direct-Connected. 1 
2  100  K.  W.  WestlnKhouse,  8-pole,  225 
R.  P.  M..  direct-connected  to  ndn- 
to5b  &  Seymour  compound  engines. 

Belted  Dynamos,    no  Volts. 

2  :50  K.  W. 
4    60  K.  W. 

2  45  K.  W. 

3  30  K.  W. 

4  25  K.  W. 
2  20  K.  W. 
1  100  K.  W. 
1  45  K.  W. 
1    30  H.  P. 

1  13>4  K.  W, 

2  10  K.  W. 
1  500-arapere 
1  S  K.  W. 
1    45  K.  W. 


EdlsOD  bipolar. 
Edison  bipolar. 
Edison  bipolar. 
Edison  bipolar. 
Edison  bipolar. 
Edison  bipolar. 
M.  P..  4,  Westinghouse. 
M.  P.,  4  Westinghouse. 
Westinghouse. 

M.  P.  Amer.  Ball. 
Edison  bipolar. 
Onondaga. 
Electro  Dvnamie. 
General  Electric.   M.   P.. 

850   R.    P.  M. 

Arc  Dynamos. 

2  165-light.    multi-circuit    Brush,    1200 

C.   P. 
2 125-iight,    latest   type  Fort  Wayne, 

2000  C.  P. 
2  125-light,  brand  new  BMelslor.  2000 

C.   P. 
2  125-lIght,    multl-drcnlt    Brush,    2000 

C.  P. 
2    so-light,    single-circuit   Brush,   2000 

C.  P. 
4  No.  S.  65-llght,  2000  C.  P.,  Brush. 
10  50-light.  2000  C.  P.,  T.-H..  with  ring 

armatures. 


Alternators. 

1  325  K.  W.  Siemens  &  Halske.  2000 
volts,  7200  alternations, 
single-phase,  115  R.  P. 
U. 

1  300  K.  W.  Fort  Wayne.  2000  volts, 
7200  alternations,  single- 
phase. 

1  240  K.  W.  Westinghouse,  single- 
phase.  1100  volts.  16000 
alternations. 

1  240  K.  W.  Stanley,    two-phase,     380 

R.  P.  M..  with  engines 
direct-connected. 

2  300  K.  W.  Westinghouse.  sinjle- 

phase,  toothed  arma- 
tures. 

1  150  K.  W.  Westinghouse,  two-phase, 

UOO  volts.  600  R.  P.  M., 
7200   alternations. 

2  A-120  General  Electric,  sincle-phase, 

1000  volts,  16000  alterna- 
tions. 
2    90  K.  W.  General   Electric,   single- 
phase,   1000   volts.    16000 
alternations. 

2  120  Westinghouse,  sinsle-phase.  1100 

volts.  1600O  alternations. 
1  110  K.  W.  Fort    Wavne.    2200   volts. 
1600O  alternations. 

3  60  K.  W.  General   Electric,   slneie- 

phase,  1050  volts,  lOOOO 
alternations. 

1  60  K.  W.  Stanley.  2000-1000  volts, 
two-phase,  7200  alterna- 
tions. 

1  75  K.  W.  Stanley.  2000-1000  volts, 
two-phase,  IGOOO  alter- 
nations. 


1    4S  K.  W.  Westinghouse,  2200  volts, 
16000  alternations. 

Direct-Current  Motors   and  Genera- 
tors.   220  Volts. 

(Direct-Connected.) 

1    76  K.  W.  General    Electric,   direct- 
connected  to    Ideal   en- 
gine. 
(Beit-Drlven.l 

1    75  K.  W.  Siemens    &    Halske    bi- 
polar. 

1    70  K.  W.  M.  P.  Siemens  &  Halske. 
New, 

1    15  H.  P.  Excelsior  bipolar. 

1    10  H.  P.  Eddy  bipolar. 

1  5  H.  P.  Eddy  bipolar. 

Direct-Current.    500  Volts. 

2  60  K.  W.  Edison. 

1  50  H.  P.  M.  P.,  General  Eieclrlc. 

1  30  K.  W.  C.    &    O.    bipolar. 

1  25  H.  P.  Fjidy,  M.  P. 

1  15  H.  P.  Eddy. 

1  10  H.  P.  Eddy. 

1  2  H.  P.  Cent.  Elect.  Co. 

Railway  Motors 
G.  E.  800  S.   K.  G.,  30. 
G.    B.  1000  W.    P..   30. 
G.   B.  1200,  W.  P.,  60. 
Westinghouse  3. 
Westinghouse  12A. 
Westinghouse  38B. 
K,  K2  and  K12  G.  B.  Controllers. 
Westinghouse  38  and  49  Controllers, 
and  a  constantly   changing  stock  of 
everything   pertaining   to   street   car 
equipment. 


5  200  K.  W.  Railway  Units,  each  con 
slstlngof  a  200  K.  w,  Edison  Gen- 
erator beltrd  to  an  18^x18  Ideal 
Automatic  Engine. 

Railway  Generators,    500  Volts. 

1  500  K.  W.  M.   P.,  4,   Gen.    Electric. 

2  111  K.  W.  M.  P..  4,  Westinghouse. 
2  100  K.  W.  M.  P.,  4.  Gen.  Electric. 
5  200  K.  W.  Edison  bipolar. 

2  150  K.  W.  Edison  bipolar. 
2  100  K.  W.  Edison  bipolar 
4  60  K,  W.  Edison  bipolar. 
1  100  K.  W.  Ft.   Wayne. 

Engines. 

1  26  and  48x60  Cross  Compound  Geo. 

H.    Corliss. 
40x72  Corliss. 
18x42  Aills. 

16x25x15   Armlngton    &    Sims, 
1814x18  Ideal. 
16x16  Erie  Ball. 
14x13  Armlngton  &  Sims. 
14x13  Watertown. 
13x12  N.   Y.  Safety  Power. 
10x12  Watertown. 

Boilers. 

2  375  H.  P.  Sterling  boilers. 
2  175  H.  P.  Sterling  Boilers. 

2  200  H.  P.  National  Water  Tube. 
2  42-Inch  by  16-foot  Return  Ttibulars, 

Boilers  of  various  styles  and  sizes 
at  low  rates. 

Street  Cars. 

Opened  and  closed,  of  all  sizes,  and 
for  all  gauges.  Let  us  know  your 
wants. 


Rossiter,  Mac  Govern  &  Co. 


Principal  Offices,  141  BROADWAY,  NEW  YORK. 


Factory,  BROOKLYN,  NEW  YORK. 


MANUFACTURERS 

BABBITT  METAL.  BAR,  WIRE  SOLDER, 

PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago 


WE  EXCEL  AND  UNDERSELL  ALL. 


WE  ARE  SELLISa 

Bauerjllaiigingl.amps  IIU.OO 
Telepiione,  complcle,  -  5.95 
Electric  Door  Belle.  -  -  ].ou 
Electric  Carriage  I.igLis,  b.tH) 
Battery  Fan  Motor,  -  -  5.95 
Klectnc  Hand  I.nnlcriis,  2,00 
Pocket  Flash  I>ights.  -  1.50 
Miniature  Electric  Latnpb,  .40 
Pi  Medical  Batteries,  -  3.96 
Oenuiiie  Electric  Belts.  1  OO 
¥12  Belt  with  Suspensorj.  2.60 
Genuine  Electric  Insoles,  .25 
Telegrarh  Outfits,  -  -  2.75 
Bauer  J  Motors  fr<. in  tl  tol2  OO 
BaiicrT  Table  I-amps,  -  3.00 
iNecktie  I.if^hts.  76  cIs.  to  3.00 
Bicycle  Electric  Lights.  2.25 
Electric  Cap  Lights,  -  2.00 
Electric  Railway.  -  -  S.50 
Battery  Stndent  Lamp.  -  4,00 
Dry  BaUericR.perdoien,  2.25 
Electric  Books  at  low  prices. 
We  Dndcr^cll  all  ob  Everyltalsf 
Elcdricil. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

eadiioarters  for  Electric 

Novel  ties  and  Supplies. 

Mits  wanted.  Send  for  Nc 

Catalogue,  just  out. 


WBITK  FOB    CATAI.OGCE  AJiD 
DISCOCKT  SH££T. 


the  Standard  Open  Circuit  Batteries 
of  the  World. 

SfiUP  FOB  CIKCULAR  AND  PEIOES. 

THE  LECLANCHE  BAHERY  CO.. 

Ill  to  117  East  1 31  St  St.-  iM- Y. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AI«fD  jriKfCTION  BOXES, 
SWITCHBOARDS,   PAKEI-    BOARDS.    SWITCHES,  ETC. 

U-riOA,     rHKAA/    YORK. 


625  "USED "  OUTRTGGM 

Complete  with  Windlass  as  shown  in  Cut. 


Also  200  Miles  No.  6  '  Used''  W.  P.  Copper  Wire;  100  Miles  No.  8    -Used"  W.  P.  Copper 
Wire.     2.500  Arc  Lamp  Hoods,  as  shown  in  Cut. 

This  wire  has  all  been  thoroughly  overhauled,  the  badplaces  in  the  insulation  cut  out  and  soldered 
and  taped  connections  made  where  necessary.    Write  for  prices  if  Interested. 

W.  N.  MATTHEWS  &  BRO..  320  N.  6ih  St,,  ST.  LOUIS. 


H 


WESTERN    ELECTRICIAN 


January   12,  1901    lii 


'(t^m 


im 


MAY  BE  INCREASED   BY 

CONNECTING  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 

CLEVELAND,  63-75 frawkfortst.,  OHIO. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


OOlVrjEKCTS. 

Chapter  I  — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops,  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX,— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII. —Protective  Devices,  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Seleciive.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX. — Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV, — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVl. — Specifications. 

S18  large  octavo  piges,  379  lllus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other   electrical  book  fitblished  sent  prepaid, 
to  a7iy  address  in  the  world,  on  receipt  of  price. 

SIO  /Marquette  Building, 

CfllCAQO,  ILLINOIS, 


Electrician  Publishing  Co., 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


o» 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82W.  Jackson  Boul.,     TCI        ilCP      Pfl 
CHICAGO,  U.  S.  A.  I  CLi    Iflrtli    UUb 


THE  WARNER  GENERATOR 

The  Greatest  Invention  of  the  Age. 


start  the 
Century 

right 
with  the 

best 
system 
known. 


All  up-to-date  telephone  companies  are  using 
our  ringer.  As  a  reliable,  safe  and  economi- 
cal method  of  ringing,  it  is  far  superior  to  any 
other  system.  We  have  something  interesting 
for  you.  Write  to-day  for  our  illustrated 
catalog  and  price-list. 


We 
guarantee 
the  bast 
results  with 
the  least 
labor  and 
expense. 


Warner  Electric  Co., 


MUNCIE,  IND. 


Sweet  Simplicity. 

What  could  be  more  simple  in 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 

These    machines  are    entirely  mechanical,  as    we 

eliminate  electricity  from  all  machines 

of  onr  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE 
BEEN  A  SUCCESS. 


Manufactured  by 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriif  St.,  Cleveland,  O. 
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NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  \re  have  adopted   has   been 

determined   upon,  by  long  years  of  experience   and 

practical  operation  by  the  very  beat  telephone 

engineers,  to  be  nnexcelled. 

^0ncl     KJs    'Voui-    Spe^i-ficsa-tlorts. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mieh. 


J.  H.  Van  Vlissingen",  President. 
L.  (y.  Wheeleh,  Vice-President. 


"W.  C.  Heinroth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON   FAIRLY  WELL   CONSTRUCTED    LINES   WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hoot  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
-  Ringers  1200  or  1600  ohms'  resistance, 
ftlagnetos  can  be  removed  from  backboards 

withiiut  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 

No.  3 
BRroGiNG  Telephone. 


WRITE  FOR   PRICES. 


ORDERS  FILLED   PROMPTLY. 


IVIiEVGIM 


TRADE   MARK 


MANUFACTURERS    OF 

T£I.EPH:Oir£S.   TEIiEPHONE   APPARATUS,    EXCHA1V€rE    MAKAGEBS 

AND  Alili  USERS  OF  INDUCTION  COII.S,  BlNCrBB  AND 

SVPITCaBOABO  nACrNETS 


v^< 


»y- 


"Write  for  Circulars  and  Prices. 


VARUEY    DUI9UEX   IVIAOIME-r 

305  Fl.lier  Bldg.,  CHICAGO.         ytU  and  Provost  Sts.,  JBBSE'S'  CITY,  N.  J. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


DO  YOU  WANT 
QUICK  SHIPMENTS 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 

Kansas  ^i-ty,  IVIo. 


16  AA/.   IVIissourl  A. vs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


Our  Paris  "EXPO**   No.  36, 


New  powerful  transmitter. 

Concealed  cord. 

Bridging  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  AJI  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Song. 

LET  US  TELL  YOU  ABOUT  THEM. 


KELLOGG  SWITCHBOARD  &  SUPPLY  GO. 


If  you  are  tn  the  market 
for  telephone  apparatus  do 
not  fail  to  send  us  your 
specifications  and  get  our 
estimate  on  your  equipment. 


100  Hue  Desk  Style  Switchboard. 


229  SOUTH  GREEN  STREET,  CHICAGO. 


Send  for  Our  NEW  20ih  CENTURY  CATALOG. 


20th  Century 
Apparatus. 


Toll  Line 

Equipment. 

Bridging 

Apparatus. 

Switchboards. 


Terminals  and 
Protectors  for 
Large  and  Small 
Plants. 


We  Manufac- 
ture the  most 
COMPLETE 
LINE 
OF 
TELEPHONE 

APPAEATUS 
in  the  world. 

Name  Bight 

Prices  and  Make 

Prompt 

Deliveries. 


EUREKA  ELECTRIC  C0.,I57-I67  S.  Canal  St.,  Chicago,  III.,  U.  S.  A 
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OUR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering. 


When  I  enrolled,  I  was  employed  as  re- 
pairman on  electric  cars.     Owing  to  your 

j ■_ 1  thorough  instruction, 

I    was    advanced     in 

^^^^^  succession    to    wire- 

■^^^^  man,  dynamo  tender 

jfiy*  ^^fc  and    general    electri- 

■f*^  wr  clan,    and    afterward 

B  7^    *^  was    foreman   of  the 

'^EX      '  electric    shop  of  the 

^  Brooklyn  KapidTran- 

^^tep-    V^  sit  Company.     I  now 

^^■j^^„^^^  hold    an     excellent 

^^^■T^r^^^^^  position     with    the 

^^^K^^^^^Mj  Westinghouse     Etec- 

^^^^B^I^^^BB  trie  and  vanufactur- 

I^^^^^^^^^^^H  ins  Company.   Pitts- 


burg. Pa. 
Pa. 


H.  EDW.  KEFFER.  E.  Pittsburg 


I  enrolled  In    the  Electrical  Engineering 
Course  and  secured  a  position  at  once  wltfi 
the   Commonwealth 
Electric  Co.,  at  wip- 
ing   machines,    but 
was    soon  promoted 
to    Sout  h    Chicago 
Elect  ric-Ll  gti  t 
Plant,     as     night 
dynamo     tender. 
Through  the  assist- 
ance of  theSchools. 
I  secured  my  present 
position    as     night 
dynamo   tender  for 
the    Pullman    Com- 
pany.   My  salary  averages  three  times  what 
I  was  getting  in'mv  Hrst  position. 
ANDREW  A.  STEWART, 

135  77th  St.,  Sta.  S,  Chicago,  111. 


ELECTRICAL  COURSES: 

ELECTRICAL  BNGINEERINQ. 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIQHTINQ, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIQHTINQ, 

ELECTRIC  CAR  RUNNING, 

TELEQRAPHY, 

TELEPHONY. 

Also  courses  in  Steam,  Mechanical,  Civil 
and  Mining  Engineering,  Architecture. 
Drawing  and  Designing.  Chemistry,  English 
and  Commercial  Branches. 

Wbea  wiitlni  stale  aabject  In  wblcb  lotereited. 

International  CorreEpondence  Schools, 

Box  1002,  Scranton,  Pa. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.      Subscribe  now. 
$3  00   per  year,  in  advance. 

EJectrician  Publishing  Co., 

CHICAGO 


7uitB  SIO  Wan;u«rt»  Slog 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


TELEPHONE  AND 
CONST.  SUPPLY  CO., 

CHICAGO. 

NEW  CATALOGUE  FREE. 


INDEPENDENT  TELEPHONE  SUPPLY  CO., 

TELEPHONE  CONSTRUCTION  SPECIALTIES  AND  SUPPLIES, 
19  SOUTH  CANAL  STREET,  CHICAGO. 

"Monarch"  Galvanized  Telephone  Wire,  "Extra  BB"  and  "BB"  Galvanized  Telephone  Wire,  Hard-dr*wn 
Copper  Telephone  Wire,  Rubber  Covered  Wire,  Weather-proof  Iron  Line  Wire,  Annunciator  Wire.  Office 
Wire,  Galvanized  Steel  Strand,  Crosby  Clips,  Guy  Clamps,  Boston  Oable  Hangers,  Turn  Buckler,  Meosen- 
(jer  Pole  Supports.  Galvanized  Thimbles,  Guy  Rods.  Ground  Rods,  Stombaugti  Guy  Anchors,  Eye  Bolts, 
Cross  Arms,  Crcas  Arm  Braces,  Pins  and  Biaokets,  Lay  Screws  and  Bolts,  Insulators,  Eoobs,  Tools,  etc.,  etc. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IFR! 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


CHICAGO 
TELEPHONE 

SUPPLY  C0.^=  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 

RESISTANCE  WIRES 

Rare  anil  Covered.  For  Ail  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK,  N.  J. 


..VIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 


A  Direct  Beading  Ohmmeter. 

Olnnmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  JSAOE  &  BRO., 

Successors  to  American  Electric  Specialty  Co., 
laS  Lilberty  St.,  Kew  Torli  City. 

New  Yorls   Agents  Wirt   Electric  Co.  Rheo- 
stats and  Brushes. 


aUQO  SCHDMACHER,  Piest. 

J.  A.  AEBOGAST,  Vlce-Prest. 


MAX  SCHDMACHER,  Secy  and  Treas. 
M.  QARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


I  ntar  communicating 
Factory  Telephone. 


FIXTURES 

Electric  and  combination,  now^  made 
by  us  at  St.  Paul.  We  can  flnplicate 
fixtures  listed  in  any  catalogue  pub- 
lished.   Send  us  a  samx>le  order. 


AMERICAN  ELECTRIC  CO, 

ST.  PAUL,  MINN. 

^A^e  l-lancile  Elv^ory-fching  El^c-trica 
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BRACE  UP" 

Your  Telephone)  Telegraph  and  Trol< 
ley  Poles,  by  using  the  celebrated 

Stombaugh  Guy  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 


IVo  boles  to  die-  Xon 
ecre'iF  them  in  the 
Srouud  and  there  they 
stay,  defying  np- 
rootal. 

PBACTICAIi  AND   INEXPESrSITE. 

Six  sizes,  3^  <o  1 2  inc/i  diameter. 

Others  Use  and   Endorse  Them,  Why  Not  You? 


mANUFACTURED 
BY     .    . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


W.  N.  MATTHEWS  &  BRO.,  St.  Louis,  Mo., 

General  Western  Agents. 


'  8  to  13  Id.  Diameter. 
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TELEPHONES. 

We  are  now  manufacturing  telephone  instruments  complete.  We 
want  to  send  PREPAID  A  SAMPLE  'PHONE  to  every  exchange  in  the 
west.  If  not  satisfactory  return  at  our  expense.  Write  us  for  prices  and 
one  of  our  new  handsomely  illustrated  telephone  catalogues.  We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 


HODGE-WALSH    ELECTRICAL    ENGINEERING  CO. 

KANSAS  CITY,   MO. 
LONG-DISTANCE  TELEPHONE,   2279. 


DEALERSIMalCONTRACTOKa 

For  Satisfactory  Intercommunicating 


At  bottom  prices,  write  to 

THOMAS,  WILCOX  &  DIETZ,        •        -       Cleveland,  Ohio. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  BIdg,,  Chicago. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  Ail  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testiog  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  coatem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  Id  use.  STATE  REQUIREnENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co« 


WORKS    AT 

TRENTON,  N.  J. 


CENTURY  TELEPHONE  CONSTRDCTION  CO. 


-MANrFACTUREBS  OF- 


Teiephones,  Receivers, 

Switchboards,  iVIagnetos, 

Transmitters,  Terminals 

Lightning  Arresters, 

268  Erie  Street,    -    Cleveland,  Ohio. 


American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


YI^E  have  decided 
to  carr\'  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


General  Offices  :  100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,   Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd.    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,   Wash. 
San  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney.    N.    S.    W. 
Trenton,  N.  J. 
Wilmington.    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 


•MNCHES:^,     CjllCAGO: 


1 990  D*ip^?n  tt 


BOSTON: 
f94QQBar«i»St 


MN  FRANCISCO: 

71  Fls«4  Bsitl4tm 


IMPROVED 


mk  ALTERNATOR 

'I     SANDUSKY 


2,000  LIGHTS 
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Horizontal  Internal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Oompound  Engines,  1 00  to  800  H.  P. 

The  Ball  Engihe  Co.,  Erie,  Pennsylvahia. 

Chicago  Ofnce:  1526  Monadnock  Block. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  Si.oo.    .    .    . 

Electrician  Publishing  Company, 

Suite  510  Karqnette  Bldg^  GUcsks. 


THE  ROAD 


TO 


OMAHA 

AND 

SIOUX  CITY. 

Chicago,  Milwaukee  &  St  Paul  Ry. 

SHORT  LINE. 

Electric  Lighted  Trains. 

Perfect  Service. 


TICKETS,  95  ADAMS  ST. 


^UoCxt^ycOru/ru  in^\ 


MDNDN ROUTE 


IS  Ttit  DIRECT  LINB 
BETWEEN 

CHICAGO. 

,j  INDIANAPOLIS, 
CINCINNATI 

I  AND 

LOUISVILLEi 

CITY  OFFICE  232  CLARK  ST, 

— i^ji=rt=>  cniCAGO. 


tfc— <*gz^;^w.^ 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 

il 


CHICAGO 


AXD 

ALTON 


RAILROAD. 


1^ 


PERFECT  PASSENGER  SERVICE  BETWEEN 


;iniay|iliijia&iiiiiiiliKlianilia.uiiimilrill 


M  CHICAGOandKANSASCITY  I 
i  CHICAGO  AND  ST  LOUIS.  M 
%!■  CHICAGO  AND  PEORIA.  1 
S:  SILOUISANoKANSASCITYai 


Through  Pullman  aervlce  between  Chicago  and 


HOT  SPRINGS, Ark.. OENVER.Colo., 
-     TEXAS.  FLORIDA.UTAH, 
CALIFORNIA  A"D  OREGON. 


-g:j?ji,a 


If  you  are  contemplating  a  trip,  any  portion    of 
which  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
ete,  rates,  time  tables,  etc. 

GEO.    J.    CHARLTON, 

General  Faaseu^r  and  Ticket  Agent, 

CmOAGO.  ILLINOIS. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 
RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

461  Broadway,  -  NewVorkUss  Vine  St.,  •  Cincinnati 
601  Chcs't  St..-  Philadelphia  507  Smithfield  St.,  Pittsburg 
368  Washington  St.,  Boston  334  Superior  St.,  -  Cleveland 
301  Main  St.,  •  *  Buffalo  17  Campus-Martius,  Detroit 
S12  Clark  St.,  •    •     Chinagola  KingSt.,Easl.Toronto,Ont. 


'1 

1 

1 

.HJ;li;itf.-1 


_,,^     ..  OF     .rVERV      OISCKIPTION 

THE    WALLACE   BARNES   CO. 
E5TABUSHED   1857  BRISTOL,  CONN.  U.S.A. 


'••t 


GRAPHITE  FOR  RESISTANCE 

Made  in  almost  any  form  requlrea  and  ol  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
oi  4,000  degrees.         ,.,.,...  .         . 

JOSEPH  DIXON  CRUCIBIiE  CO.,    -    JERSEY  CITY,  If.  J. 


WATER  wheels 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  piarautee ; 
The  Largest  Power  ever  obtaimd  from  a  wheel  of  (he  same  diameter.    The  highest  speed 
ever  obtained  for  the  satne  power.      The  highest  mean  effidenci/  ever  realised  when 
runnxTig  from  half  to  fuU  gate.     We  guarantee  also :  A  runner  of  the  greatest  poi^ 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  vntk  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


JEFFREY  I^CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.CO 
COLUMBUS.OHIO. 


THE  IMPROVED  BERRYMAN 

(KELLEY'S  PATENT) 

^       Feed  Water 
f^^"^     Heater  and  Purifier. 

UNIQUE 

in  ita  effectiveness  and  up-to-date 
in  every  respect,  at  a  price  that 
will  assure  consideration.  Vaatiy 
superior  to  any  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  &  Son, 

91  Liberty  St.,  New  York. 

:eaterg,  2,000,1.500, 
_,S00, 1,000,  800,  600,  300, 
80  horse  power  and  others. 
Largest  stock  in  America.  Mostly 
all  taken  In  trade  for  our  Im- 
proved Berryman. 


2d  HAND  ?| 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SBND  FOR  CATALOO. 


REG.TRADEMAf?KS 


The  Phosphor  Bronze  SmeltincCo.Qmited. 
2200  washington  ave.,ph1ladelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,  SHEETS, ETC. 
—  DELTA    METAL-^ 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole  Maketrs  IN  THE  U.S. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Practical  Guide  to  the 


leo 


Zfen^er  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "J. 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'Electricity  in  Daily  Life." 

'ases,  133  lllus-tra-tions,  Clo-tH,  Harftd-Boolc  Size 


^ri^^  $I.OO. 


Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  worii  Is  not  yet  come.  But  it  Is 
felt  that  there  1b  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELKPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  spared  to  make  it  the  beet  book  of  its  ki 
everything  regarding  telephone  work  and  management.    It  con 


nd,      It  is  rlf^bt  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Booiis  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


1.  The  Invention  of  the  Telephone. 

2.  Sound    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 
phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 
Induction. 

6.  The    Induction    Coil:    Its   Use    in    the 
Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet    Telephones. 

9.  The    Bell   Telephone   Receiver. 
Other  forms  of  Magnet  Telephones. 
The  Cower,  Ader  and  D'Arsonval  Re- 
ceivers,   Mercadler's   Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 
Publisbed  and  for  sale  by    ELECTRICIAN 


10. 

n. 


12. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 


-CONTENTS 

Carbon  Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The    Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER  28. 

29. 
30. 
31. 
32. 


Metallic  Circuit. 

Underground  Wires. 

Lightning   Arresters. 

Inside   Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange   Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


PUBLISHING  CO.,  5fO  Marquette  Building,  Chicago 


Tamiary  T2.   toot 
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EDAR    POLE 

'       50  TO    80   FT.    A    SPE^C  lALTY. 

JohnH.rowI.er,  "c°h'ic'a\'r  f.V'- 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

TME  f^or-ter-ivioirse:  00., 

PRINCIPAL.  OFFICES,  BAeiBTAW,  UICH. 


IPa/^WaWV^  MS^fjOJ^JU   ilM^^kWwtV   oiMTOJ  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largs  Stock  ConsUnlly  on  Hand. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.! 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


WHEN    YOU    WANT 


POLES  OR  TIES 

WRITE  US.       MALTBY  LUMBER  CO.,  Bay  City,  Nllch. 


BLOE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr. 


^KS■-IE^/II-L.I 


MANUFACTURERS     OF. 


LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  GO.COOperday.  Write  for  prices  on  pin  and  bracket  specialties 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  While  Cedar  Products. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Beealation, 

Great  Capacity,  High  Efficiency, 

Perfect  Cylinder  Gate,  Steady  motion. 

Wo  Also  Have  a  Full  Line  of  Modern  Patterns  for  Gears  and 
Power  Transmission  Machinery. 

W^BITE  FOB  CATAIrOeVE. 


The  Stilwell-Bierce  &  Smith-Vaile  Co., 

S57  liChman  Street,  DAYTOK,  OHIO. 


CEDAR  POLLS 

LINDSLCY    BROTHERS    COMPAIMY 

MCNOMIIMEC.  MlCH.     AND       PORTI-AN  D,   ORECO  N. 

WHOLESALE  PRODUCERS 

SO-FOOT    TO   80-FOOT    POLES   OUR  SPCCIALTY 


TEXAS  ARM  &  PIN  CO.,  Uiir"'- 


MANUFACTURERS  OF 


UNTAPPED  LONG-LEAF  YELLOW  PINE  CROSS  ARMS  AND 
HARDWOOD  PINS  AND  BRACKETS. 


Capacity,  lO.COOArms 
per  day. 

Itt-filling  some  large  orders  for  ten-foot  Arms  it  has  been  necessary  to  cut  about  100,000 
high-grade  Arras  under  ten  feet,  all  sizes  and  colors,  on  which  we  will  quote  you  very 
close  prices  during  the  next  thirty  days,  as  they  are  in  our  way  at  the  mills.  We  quoie 
delivered  prices,  and  if  you  are  in  a  hurry  use  the  Western  Union  code  at  our 
expense. 

CHICAGO  OFFICE,  W.  H.  Quaw.  Representative,      Address 

10  Temple  Court  Building- 
PhonoiHarrison  2018.  Beaumont,  Texas. 


Texas  Arm  &  Pin  Co., 


Street  Railway  Ties. 


Specialty:  7-foot 
White  Cedar  Elec- 
tric Kailways,  etc. 


Poles. 


:p9riz^  &  s^i 


■VII4 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pin?^,  and 
all  kinds  of  hardwoods. 

Maia  Office,  Lewisburg,  Teaa.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills.  Montlcello.  Ark. 


THETELEPHOM  HAND-BOOK 

BY 
HEEBEET  LAWS  WEBB. 

Price  «1.00. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  ElO  Marquette  BuildloE,  Cblcaftc 


POLES 


TIES. 


W.  C.  STERLING  ft  SON, 

MONROE,  MICH. 

EleTen  Fole  Yards  Id  Hicbiean. 

Wholesale  Producers  for  30  years. 

CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

KaDafkoturtri  mai  Dcftlan  In 

Yfllltw  Hine  Cross  Arms,  Looust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.    Large  stocks  en  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^^WRITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Pricei. 


POLES 


Catalogue    and    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  Linemin  and  Construction  Men- 


MATHIAS  KLEIN  &  SON,  Maniilacturers. 
T-B9  w.  VAN  BunEN  ST.  Chicaoo,  I 


Manapolis  Arm,  Bracket  &  Pin  Co, 

Succccsors  to  J.  B.  MAGCRS, 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Olfice:  I2S  S.  Msrldlin  St.,  Indlinapollt.  Ind, 

^.OCTOPY:  JflMCSTOWN.  iND 
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Westinghouse 
riotors 


In  -use  in  every  class  of  Service 
under  the  most  varied  conditions. 


Westinghouse 

Electric 

&  Manufacturing  Co., 

Pittsburg,  Pa. 


Westinghouse  Motor  replacing  large  Steam  Engine. 


All  Principal  Cities  in  U.  S.  and  Canada. 


The  Popularity  of 
Rockwood's  Patent  Compressed 


Non-Slipping. 

Non-breakable. 

Economical. 

Durable. 

Balanced. 

Neat  design. 

Light-weight. 

Non-Magnetic. 


Six  thousand 
various  sizes 
partly  finished 
carried  con- 
stantly in  stock. 
Hubs  any  shape, 
any  position. 


Paper  Pulleys 

("For  one-sixth  century  the  standard  for  durability  and  efficiency.'''') 

arises  in  a  measure  from  their  stability. 
Engineers  and  users  should  not  fail  to^specify  Rockwood  Patent  Compressed  Paper  Pulleys  on  all  contracts. 

CATALOGUE  FOR  THE  ASKING, 

ROCKWOOD    MANUFACTURING    COMPANY,   Pa-per  Pulley   Sales   Deft.,  330   So.  Pennsylvania    Street, 

Indiana-polis,  Indiana.,  U.  S.  A. 


January  12,  1901 
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FORT  WAYNE    ELECTRIC   WORKS, 


(INCORPORATED.) 


The   Latest   Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OILTRANSFORMERS. 

Capacities; 
From    5  to   1 ,200   Lights. 


OUR    BULLETIN  NO.   1013 

WILL  GIVE  YOU  DETAILS. 

WRITE  FOR  ONE. 


SOME  FACTS: 

Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 

and  Secondaries. 
Careful 

Mechanical  Design. 


TYPE  A  5  Kw.  UNIT. 


Main  Office  and  Factory: 


Fort  Wayne,  Ind. 


A. 

B.  SE 

R  ES 

WRITE  FOR 

ni 

III  OL 

111  Lll 

1 

BULLETIN 

No.  83. 
MAILED 
UPON 

PERFECT 

I " 

I               HIGHEST 

REQUEST. 

REGULATION.^ 

■■ 

1            [FFICIENCY. 

G.  I.  Regulator. 


ENCLOSED  ARC 
SYSTEM. 


Installed  Complete  with  Switchboardjransformers, 
Regulators  and  Lamps. 


G.    I.  L  7  A.  C.  Series  Lamp  with 
metal  reflector. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices,  572-578  First  Avenue,  NEW  YORK  CITY. 

EXPORT  BEPAJBTMEKT,  KEW  TOBK.  CHICAGO  OFFICE,  48  W.  Jackson  Blvd. 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES.         CABLE  ADDRESS,  INSULL,  NEW  YORK. 
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RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
stats in  the  World. 


For  use  In 
Electric  Plsoti 

and 
Power   Stalions, 

BiDk's  Dry 
HoDFlame 
Paint. 

The  Star 
Brass  Works 


KARTAVERT. 

0AIU>  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TVBIM. 

r«t  BectHeal  and  Meeb&nlcal  Furpoees,  Ballway  Dust  Oiiards,  Wftrtun 
and  Packloss.    Patent  TngiiiAMng  CkaU. 

M  AirurAcru&KD  by 

THE   KARTAVEBT  MANUFACTUfllNG  CO..  WllililllEtoi.   M 


VULCANIZED  FIBRE. 

Highest  gnies  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tutxs,  rods  and  special  shapes.     Cataloguet   and  samples  on  application. 

\^ULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


.Sfail  for  clreu- 
0  aiid  prices. 


READY  FOR  THE  MARKET. 

"PBMOO,"  the  new  style  Creole  rosette.  !■- 

■olatlon  perfeet,  loavfaee,  enperler 

iB  every  deteO. 

Peru  Electric  Mfg.  Co.,  Peru.  Ind. 


CHAR 

N. 

CHI 


bPRUKSJf 

CANAL  ST..        T"O«lW0MrK  l; 

c  A  G  0 •  I LL  •  u-SA-  ':,7,;".".r;~'    ; 


This  Trade-Mark l\Tet'll  Sl'iTil'^ 

-^-^— ^^^^^— ^— ^-^^^— — ^—  Branches,  Edison  Oat-Outi 

2w  Guarantees  Satisfaction 

Swltcbei,  etc.  _— _-..«^.^^— ^— — ^-^— ^^— — — — — — ^^.^^— 

PHILADELPHIA.        H.  T.  PAISTE  CO.       CHICAGO. 


Hhe  Fibre-Graphite  Commutator  Brush.  | 


(U.  S.  and  Foreign  Patents.) 

I  No  Sparking  Under  Varying  load. 
No  Wear  on  Commutator. 
No  Shirting  of  Quadrant. 
t  80  per  cent  Pure  Graphite. 


For  Sample  Order,  and  Prices,  write  to 

E^"-'nes  Fibre -Graphite  Mfg.  Co., 
5 


165  Wakefield  St..  Germinlown.PHIUDELPHI*. 


FIBRE-GRAPHITE' 
COMMUTATOR  .^' 
Bf^USh        I 


i 


THE  ABSENCE  OF 


CoiPLicATgp  SuBTiia  Mechaiiisb 

and  the  simplicity  of  operation 


Single-Phase  A.  C.  Motors 

to  all  conditions  where  It  Is  trapig-stble  to  give  a  motor  close  attention. 

Write  for  prices  and  Bulletins  Nos.  24,  35,  37  and  89,  telling 

of  their  many  other  advantages. 


10  H.-P.  A.C.  MOTOE. 


WAGNER    ELECTRIC    MFC.   CO., 

General  OlTlces  and  Works  at  ST.  LOUIS,  U.  S.  A, 

BRAXCHFS:— Vcw  York. 222  Huvemuycr  Bldg.;  Philadelphia,  1000  Hctz  Bldg.:  Chicago, 
1G24  Mat quctie  Bldg.;  Boston,  G20  AUaniic  Ave.;  Baltimore. 204  E.  Lexington  St.;  San  Francisco, 
i^93  >!isslor,  >:.;  Yokohama,  Japan;  London,  Kngland;  City  of  Mexico.  Foreign  Department,  223 
ilastnieyer  Kuildlng,  New  York. 


^  Black  Diamond  File  Works  s 


^  OV*  eOODS  ABE  OK  «AliB  IN  ETfiBT  (.KADIKO  HABDWAXK    ^J 
4t  STOBB  XS  THB  CWITBD  MTATK*  AKD  OAKADA.  ^1 

I  G.  &  H.  BARNEH  COMPANY,  | 

^  PHILADEUPHIA,  PA.  f ; 


f — I'  '  '^'■^■;glgH?^!;y;^»y^M^l!}5'fa^J);^^j?;'■i;'^^J;|'lflS;i!'g!g>v^,   „, 

Tbe  ceDMfugcdmotidnefmtsieamitttibt}: 


sl 


Exhaust  HEAi 
16011 
XIMEi 

the     •force     €tctin^    oa   thw  steam  .v|^| 


causes  the  voter 
to  be  thrown 
outward  witJi 


iii!HWIr.TifWS-i''''^>*'-."r---*^-"^'Q>-'JiSB 


pSAFFlEFIArEl 

rTOTWORKlOOSEli 
(;i.NO    SPRAY";! 

KOROTHWROii 
|B9STON,^ijw; 

'  ;  NEW  YOitK.  • 
■  PHILABELPHIA  •. 
•  .  •  CHICAaO  •  .' 
'■  :•  LONDON  •  , , 


NORTHWESTERN    CONVENTION   REPORT    NUMBER. 

m 


Vol,  XXyill.       $3  Peh  Aiwui.    Kxan^Jipiirch'rS's     CHICAGO,  JANUARY  19,  1901,      r.TS.U^l.tS.^.V.Src^L'i;:       lO  Cents  a  Copy.      Ho,  3, 


IIVIPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"o  ''u.vo^  1""^-    Simplex  Electrical  Company, 

lonadrock  Biock,  CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 


WESTERN   6CLLING  AGENT. 

H.  R.  HIXSON, 

l137Monadnock  BJock,  CHICAGO 


iPN'^: 


1S89— Paris  Exposition, 
Hedal  for  Bobber  Imaalation. 

1893— IVorld's  Fair, 
Utedal  for  Bobber  Inaolativn. 


TMDEMAMb 


THB  STANBABD  FOB 

BVBBBB  INSUIiATIOH. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


Weather- 
proof 


Wires. 


ff?.;t.Vch«.";  ["""•'•-     253  Broadway,  New  York. 


Geo.  T.  Minson.  Gen*l 
W.  H.  Hgdglns.  Secy. 


SaH 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranit*  Rubbtr  Coverad  Wires  and  Cablas, 

UNDEReROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TBLBQRAPH   AND   FIRE   ALARH    CABLES. 

All  Wins  u«  tuttd  at  Fictory.  JONESBORO,  IHD. 


Oiiie  Storage  Batteries. 

Balt*bl«  for  »)I  porp'^BM  where  Storftga 
Batteries  are'appUc&ble, 

th  bwkllH  tl  H«te«.     N*  sf  nili|  •(  Kid. 
Nt  Ml^iiii  w  Mmdiif . 

THE  OXIDE  BAHERY  CO., 


M.ntia.  lotiisii, 


Pklladtlylili,  Pt. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO.. 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  MsDafacturenof  Bhe*- 
suts  IQ  the  World. 


ELECTRICAL  OR  MECHANICAL 


We  have  tine  facilities  for  llgbt  manufactur- 
ing, and  solicit  correspondence.  Estimates 
givenon  quantity  or  small  lots.  PUKCH  PRESS 
AND  SCREW  MACHINE  WORK. 


SPIES  4t  COMPAHnr, 

87«69  'W.TanBnrea  St.,  Ghle«co.m< 


STANLEY  A.  C.  WATTMETERS. 

Ptni)iii«nt  Accuracy  Gutrinteid. 

STANLEY  INSTRUMERT  CO., 

New  York;  146  BroadwaT. 

San  Francisco:  31-33  ^'ew  Montgomery  St. 

Canada:  The  Royal  Electric  Co.,  Montreal  and 

Toronto. 


"  PHONO-ELECTRIC" 

WIRE 


'IT'S 

TOUGH" 

WILL  GIVE  A  SECURITY  AND 
PERMANENCE  TO  YOUR 
TROLLEY,  TELEPHONE  and 
TELEGRAPH  LINES  that  can 
be  obtained  by  the  use  of  no 
other  wire. 

BRIDGEPORT  BRASS  CO., 

19  Murray  SI.,  NEW  YORK. 


"Phono-Electric 


Write  for  Wire  Tables. 


PL-ATIIMiJIVI 
„        FOR  ALL  PURPOSES.      ^ 
Sor»p  and  Native  Platinum  Purtbatad. 
■AKKR  A  CO.,  408-4I4  New  Jeney 

RBllroad  ATe..  Newark,  Jff.  JF. 
Haw  York  Offloe,  lU  Llbeitr  Street. 


M 

for  aeents. 


2,0D0  IN  USE. 

Bipolar  and  Multipolar  Mo- 
tors from  Vt  to  50  horse  power. 
JJynamos  from  10  lights  toTOt. 
We  sell  or  rent.  Good  proflli 
The  Hobart  Eleo.  Mfg.  Go..  Troy.  Ohit. 


STERLING    EXTRA    INSULATING    VARNISH. 

St«rlliac  Extra  Black  FInliililxisr  Tamlsti, 

Sterling:  Blaelc  Air  Brylnsr  Tarnlali, 

Sterltns  Black  Core  Vlate  TamUb. 


THE  STERLING  VARNISH  CO., 

PIttiburi.  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  OoimoreRow.  BirmlnQham.Fnglaid. 


American  Vitriflei  Coniit  Company, 

MANUPACTUBEBB  OF 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 
of  Conduit  Systems. 


.  For   Porcelain  or  Clay  In* 
■uiating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 
THE  AKRON  SMOKING  PIPE  CO., 

MOCADORI.  OHIO. 


Queen  $t  Co., 

1010  Cheatemt  St.,  Phile. 

480  MtNRH  iLie.,  c::icAM. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Raf 
FocusTubes,  Induetlen  Coll*. 

I-T-E 

CIRCUIT  BREAKERS 

nUTTER  ELECTRICAL  CO..  PHIUDELPHIA 


No  end  of  trouble  without  Rockwood's  Patent  Compressed 


Catalogue 
for  the  askiDg 


S-pecify  them  on  nil  contracts  and  orders. 

THE  ROCKWOOD  MANUFACTURING  COMPANY, 

P.  O.  Box  462  (d),  Indianapolis,  Indiana,  U.  S.  A. 


^ESTIIN  ElecMcai  \n\nsm\  Co., 

•^^^      114-120  WiUUm  St.,  NEWARK,  N.  J.,  U,  S.  A. 


Weston  "Bonnil  Pattern"  Ammeter, 
Type  *". 


Berlin— European    Weston    Electrical    Instru- 
ment Co..  Ritterstrasse  No.  8w. 
London— Elliott  Bros..  No.  101  St.  Martin's  Lane. 

We  desire  to  call  attention  to  a  4ine  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Otirrent  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

Mention  the  'Western  Elcctrici&n  when  writ- 
ing for  catalogue. 


HOLOPHANE  CLASS  CO., 

B  East:  32ncl    SI:.,  IME\A/  YOfVK^. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTINa. 
TWO  UOI'D       RJi  a  fl  a  I  « 

Awarded  at  Parli  EiDoiltlon. 
WRITE  FOR  CATALOGUE. 


I  HE  United  §tates  Garbon  Company. 

n  rx   n  ( 


'SPECIAUIES  A3PECIAl33f 
1  ELECTROLYTIC. 


Cleveland.'   Oiiio.  U.  5.    A. 

MOT-  IM   CARBOM     T-RUST 


S4j(<ALTERNATINS.  DIRECT' 
^is.        ENCLOSED.  OPEN.J 
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Wagner  Electric 
Mfg.  Co;s 


A.  C.  IVI 


Built  for  any  frequency  and  104,  208  or  500  volts. 
Simply  dose  a  main  switch  and  the  motor  takes 
care  of  itself. 


Our  indicating  Wattmeters, 
Voltmeters  and  Ammeters 
are  also  built  for  back  of 
the  board  with  illuminated 
dial. 


WE  ARE 
NOW  READY 

To  supply  either  direct  or  alter- 
nating current  motors,    enclosed, 
either   completely    or    with    wire 
screen  over  the  ventilator. 
Send  for  Bulletin  Z40. 


Their  dead-beatness  does 
not  in  the  least  affect  their 
sensibility  and  accuracy. 


^ 


WRITE  FOR  PRICES  AND  BULLETINS. 


General  Offices  and  Factory:  ST.  LOUIS,  IVIO.,U.  S.  A. 


NBWYOBK.  SiiiC  Bavemejrer  BIdB. 
PHlLiAUELPHIA,  I04IO  BetK  Bide. 


-BF9AN^I-I     ^|B-F-|OES:— 

BOI^TOIli,  6!eo  Ailamlr,  Ave. 
CHICAdiO,  l«ii4  Marquette  Bide 
BAJUTinOBB,  !eo4  K.  JLrxInstOD  Street. 


MAN  FBANCIBGO,  SVS  HUiilon  Street. 
■SKW  OBI^EAIIIH,  SIO  «ravier  tttreet. 


VOKEieN  BEPABTHEHT:  Baveaieyer  Bide,  New  York  City. 

CITY  OF  MEXICO,  HEX.:  Ametlran  EnKlBeerins  Co..nexlc«  Act" 

1.0NUON,  KNVliANU :  47  TiPtoriB  Htrret,  C.  B.  Heap,  Act. 

YOKOUAHA.  japan  :  Bacnall  *  HlUea,  Aeia. 

PAKIM,  PKANOK:  1»  une  Mt.  eeorccB,  .B.li.Ca4iet  *  Ole,  Acta. 
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In  a  Street  Railway  Power  Plant 

A  STORAGE  BATTERY  WILL  TAKE  THE  PLACE  OF  all  that  generating  machinery 
which  is  made  necessary  by  the  loads  in  excess  of  the  average  output.  It  will  act  absolutely 
instantaneously  in  regulating  a  violently  fluctuating  load.  (rblori&e  Hccumulators  have 
stood  the  test  of  years  of  service  under  variable  conditions.  Continued  purchases  by 
their  largest  users  is  the  best  evidence  of  their  reliability,  efficiency  and  economy. 


Investigation  isin\ited-  Enfjineering  advice  at  the  service  of  those 
interested.  Bulletins  illustrating  qnd  describing  various  Chloride 
Accumulator  installations    upon    request. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY 

19th  Street  and  Allegheny  Avenue,  Philadelphia,  Pa. 


L-23-2. 


Salhs     J  New  York: 
Offices  |  100  Broadway 


Boston: 
60  State  Street 


Baltimork: 
Equitable  Bldg. 


CHICAGO: 

Marquette  Bldg. 


Detroit: 
Mlcblgan  Electric  Co. 


This  Trade=MarkRo'""''"^'  -^"^^'"'^^^ 


ettes,  Maim  and 
Branohes,EdisoDOut-Outi 


Knife 


.eoies'L'.'p  Guarantees  Satisfaction 

Swltcbe^tetc, ■ — -■    ■  ■   ■■-..■ 

PHILADELPHIA.        H.  T.  PAISTE  CO.       CHICAQO. 


EMERSON  1901  CATALOGUE 

OF  FAN  UOTORS  Tl'II.Ii  BE  BENT  ON  REI^ITEST.  SETEBAIi 
NEW  TFFES  DE80BIBED.  SEND  FOB  A  COFf. 

Eastern  Office  and  Warehouse,  'HE  ElERSOH  ELECTRIC  MFOi  COi 

136  Liberty  street.  New  York  City.  Bt.IiOnls.Mo.,  IJ.  S.  A 


(i 


Crown 


"  Insulated  Conductors  H 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"    bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


-Vdams-Bagnall  Electric  Cell 

Akron  Smoking  Pipe  Co 1 

Alden  Electric  Company       ..'6 

Alexander.  Tbomas 16 

American  Battery  Company. .  14 
American  Bridge  Company.. .17 
American  District  Steam  Co..— 
American  Electric  Company. ^8 

Amer.  Electric  Fuse  Co. — 

Amer.  El.  Telephone  Co 19 

American  Electrical  Works... 15 
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ARC  LAMPS,  KNIFE  SWITCHES,  CLOSES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


\A^R|-rE      FOR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St,  CHICAGO 


Clinton  E,  Woods  Automobiles 

Embrace  entirely  new  ideas  and  designs  based  on 
an  experience  covering  years  in  the  construction 
of  electric  vehicles,  and  are  AUTOMOBILES,  not 
"horseless  carriages."  Send  for  catalogue  and 
full  particulars. 

Woods,  Waring   $c   Company, 


GENERAL    OFFICES: 


Suite  415-416  Steinway  Hall,  gHicaGo,  III.,  U.  S.  A. 


GOULD  STORAGE   BATTERIES. 


E8FECIAJLLY  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSt  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NE^  YORK  OFFICE,  25  West  33d  St.  ^ 
Work.,  DEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


ELECTRIC 

AND 

GASOLINE. 

Unexcelled  for 

Simplicity.  Economy 

and  Reliability. 


PRICE 

$6000" 

AND 
UPWARD. 


ADDBE88  OLDS  MOTOR  WORKS,  1308  Jefferson  Ave.,  DETROIT,'. MICH. 


De  Dion-Bouton  ''Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


IM    V 


A  full  line  of  the  world-renowned  De  Dion  Gasoline  Motors  is 
always  in  stock,  and  may  be  had  from  t  3-4  H.P.  to  5  H.  P. 


We  are  the  Sole 
Agents  and 
Licensed  Manu- 
facturers  In    the 
United  States  for 
DE  DION-BOUTON 
&  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTOREHES, 

QUADRICYCLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


GENERAL  OFFICES  AND  FACTORY:  Ciiurcli  Lane  and  37th  St.,  Brooklyn,  N.  Y. 

BRANCHES: 


17  West  66tk  SI.,  New  Yoik  Clly, 
BItbliDd  and  Centre  Am.,  PItldipri,  Pa.     872  Park  Ave.,  Baltimore. 


196  Weat  Cicliante  St.,  Providence,  K.  i 


306  North  Broad  St.,  Phlladelpbia,  Pa. 

lore.     24  WaahlDfton  Square,  Worcester,  Mas.. 

33  Staobope  St.,  BoBloo,  Mass. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  S.  A. 
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THE  HYLO  BABY  FILAMENT  LAMP 


Has  two  light  giving  filaments,  one  large  and  one  small,  the  large  one  giving  out 
sixteen  candles  and  the  smaller,  or  Baby  Filament,  giving  one  candle  of  illumi- 
nation. The  change  from  the  high  to  the  low  candlepower  is  brought  about  by 
turning  the  lamp  in  the  socket.  The  mechanism  which  makes  the  change  is 
part  of  tlie  lamp  itself,  and  is  very  simple. 


It 


Can  be  turned  up  and  down— a  simple  twist  of  the  wrist  does  it. 

5aves  five-sixths  of  tlie  light  bill  when  turned  down. 

Goes  Into  any  socket  like  a  common  lamp. 

Takes  up  no  more  room  than  a  common  lamp. 

Is  made  to  fit  the  Edison,  T.-H.  and  Westinghouse  socket. 


Among  the  places  where  the  Hylo  may  be  used  to  advantage  are  theaters,  lodge 
rooms,  hospital  wards,  fireproof  vaults,  hotel  halls  and  rooms,  telephone  booths, 
night  lamps  for  office  buildings,  stores  and  factories. 

State  voltage  and  base  in  ordering. 

Will  mail  sample  on  receipt  of  75c.     The  trade  supplied  from  stock. 


SELLING  AGENTS, 

CENTRAL  ELECTRIC  COMPANY, 

CmCAQO,  ILLINOIS. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Edison  Plug 

Cut = Outs 

Are  especially  suitable  for  house 
use  on  account  of  safety  and 
convenience  in  re=fusing. 


Double  Pole  Single  Branch  Plug  Cut-Out. 


riain   Office: 

Sales  Offices  in  All  Large  Cities. 


WRITE  FOR  BULLETIN. 

Schenectady,  N.  Y. 

Chicago  Office,  Alonadnock  Building. 
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STORAGE    BATTERIES 


O  R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  and  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HIGH    EFFICIENCY. 


No  Applied  Paste.  No  Infringement. 

CREAT    CAPACITY. 


.Stjp^rl^r 


Ilocs-fcrioal 


F'^rm^'lii^n. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

PEABODY,  MASS. 
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Alden  Electric  Co. 

American  Electric  Co. 

Belden-Larwill  El.  &  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  LI.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Jandiis  Electric  Company. 

Lea-Hooven  Mf?.  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
AntODiobilea. 

DeDlon-Bouion  Motorette  Co. 

Olds  Motor  Worlds. 

Woods,  Waring  *fc  Co. 
Babbitt  Metal         und 

Solder. 

Or.  Western  Sm.  and  Refg.Co. 
Ilatterles  and  Jars. 

American  Electric  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Electric  Appliance  Co. 

Gordon  IJattery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mf;,'.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
DellH,  BuKzern,  ICtc. 

American  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt    DreNsine* 

Leather  Preserver  Mfg.  Corp. 
Deltlner. 

Chicago  House  Wrecklns^o. 

Leather  Preserver  Mfg.  Corp. 
Bloiivers. 

Slurtevant  Co.,  B.  F. 
Boilers. 

-Chicago  House  Wrecking  Co. 
Books.  Electrical. 

Electrician  Publishing  Co. 
BrldKCH    and     BalldlnsH 

(Steel). 

American  Bridge  Co. 
Brnslies. 

Becker  liros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage  A  Bro..  F.  B. 
Cables  »See  Insulated  Wires.) 
Ciil*les,  Klectrlc  (Seelnsu- 

latedWlres)Copper,  Sbect 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  \\'lre  Co. 

Simplex  Electrical  Co. 

Standard  Cnder^roundf;.  Co. 

Western  Elect.  Supply  Co. 
Carbons,       Points       and 

Plates. 

American  Electric  Co. 

Central  Electric  Cc\ 

Chicago  Ed5;0D  Co. 

Electric  .Vppllance  Co, 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Cnittlnsrs. 

Sargent  Co..  The. 

Smith  Co..  S.  Morgan. 
Cbalns. 

Jeffrey  Mfg  Cn. 

Link  Belt  Machinery  Co. 
Circuit   Breakers. 

Cutter  Elec.  &  Mfg.  Co. 
Coal   &  Asbes  Tlandllns 

Macblnery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls   and   Magnets. 

Miller-Knoblock  El.  Mfg.  Co. 

Varley  Duple.K  Magnet  Co. 
Compound. 

Dearborn  Drug  &  Chem.  Wks. 

McLennan  &  Co.,  K. 

WesternEleclric    Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

American  Electric  Co. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy,  John  T. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals  (Patent). 

jimerican  Elec.  Fuse  Co. 

Mclntlre  Co.,  The  C. 
CoiiBtructlon  &.  Repairs. 

American  Electric  Co. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     E^lec- 

ttlc   Light  Plauts. 

American  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  America. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros.  A  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.A  Mfg.Co. 
Copper  Wires. 

American  Electric  Co. 

.\merlcan  Electrical    Works. 

American  Steel  &.  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

American  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
CroHH-Arnis,     Pins      and 

Brackets. 

Bine  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supplv  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Leavitt,  R.  H. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Onts    and  S^ritcbos. 

American  Electric  Co. 

Bosseri  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Eiec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill.  W.  S..  Electric  Co. 

Paiste  Co..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts, 

Franklin  Eng.  A  Electro  Co. 
DynnTnos  and  Motors. 

American  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Franklin  Model  .Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

<5regOTy  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co, 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Roth  Bros.  &  Co. 

Schureman  A  Hayden. 

Sprague  Electrlc'Co. 

Stanley  Electric  Mfg.  Co. 

or     ^^l|»H«b^-fci4 


Sturtevant  Co.,  B.  F. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Elec  Co. 
Western  Electric  Supplv  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electric   Rail^vays, 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A;  Mfg.  Co. 
Electrical   and  Sleeban- 
Ical  Eiif^ineers. 
Bain.  For^e. 

Hodge-Walsh  Elec.  Eng.  Co. 
Humphrey,  Henry  H. 
Illinois  Maintenance  Co. 
Sargent  &  Lundy. 
Wagner,  Herbert  A. 

Electrical   Instruments. 

American  Electric  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Glectro-Platius  Mach'y. 

Besly  A  Co..  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Enf^ines,    Gas. 

McMullin  Motive-Power  A 

Construction  Co. 
Palmer  Bros. 
Engrlnes,    Steam. 

Ball  Engine  Co. 
Camp  Engineering  Co. 
Chicago  House  Wrecking  Co. 
Sturtevant  Co.,  B.  F. 

Exb*st  Steam  Apparatus. 

American   District  Steam  Co. 
Fan  Outfits. 

American  Electric  Co. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Roth  Bros.  A  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  ■  o. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  A  H. 
Fire  Extlng-ulsliers.  > 

^lonarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Foriu;es. 

Sturtevant  Co..  B.  F. 
l^onn*aln».  Vler.trlr. 

Darlington  Electric  Fountain 
A  Supply  Company. 

Fuses  and  Fuse  Wire. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Co. 
Electric  Appliance  Co. 
Mclntlre  Co.,  The  C. 
Western  Elect.  Supply  Co. 

Gears. 

Besly  A  Co.,  Chas.  H. 

General    Elee.  Supplies. 

American  Electric  Co. 
Alden  Electric  Co. 
Ce/itral  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co, 
Garl  Electric  Co. 
General  Electric  Co. 
Hodge-Walsh  El.  Eng.  Co. 
Ohio  Electric  Works. 
Stewart  A  Co..  Frank  H. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

^ail     Irkdojc    of    M 


Globes     and     Electrical 
Glassware. 

Holophane  Glass  Co. 

Pbtenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlie  Co. 
Heaters   (Feed  Water). 

Kelley  A  Son,  Benj.  F. 
Heatlnf?     and   Ventilnt- 

ihs  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Insulators    and    Insulnt- 

ins  Materials.  _ 

Akron  Smoking  Pipe  Co. 

American  Electric  Co 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tei.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Electric  Works. 

OkoniteCo.,The. 

Paiste  Co.,  H.  T. 
.  Peru  Elei;.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      "Wires        and 

Cables— Magnet   Wires. 

Alden  Electric  Co 

American  Electric  Co.  ' 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A.Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.-.  Co. 

Matthews  A  Bro.,  W.  N- 

Miller-KnoblockrEl.  ftfc?g-  Co.. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co..  The. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

American  Electric  Co. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Economy  Electric  Comtmny. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  .\ppliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentuckv  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
liOmps.  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 
Li|i:htnlnf;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eurei'a  Electric  Co. 

Ft.  V/avne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son.  Mathlas. 
Magnet    Wires. 

(See  Insulated  Wires.) 


Meclianical    Macliincrr.  I  Speed   Indicators. 


Besly  &  Co..  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-BIerce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Minings  Apparatus,  Elec. 

Crocker- Wheeler    Company. 

Jeffrey  M  fg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors  — See    Dynamos   and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Page,  Chas.  G. 

Phosphor    Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  Bronze  Sm. Co., Ltd. 

Platinum     Bought      and 
Sold. 

Baker  A  Co. 

Gt.West.  Sm.andReHningCo. 
Pules   aud   Ties. 

Berthold  &  Jennings. 

Davis  AStitt  Co. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 
Maltby  Lumber  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Canton  Insulator  A  Clay  Co. 

Peru  Elec.  Mfg.  Co. 
Po'fver      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  ilorgan. 

Stllwell-Bierce    Smtlh-Valle. 
Pnlleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stilwell-BIerce  Smith'-Vaile. 
Unil   Bonfls. 

American  Steel  A  Wire  Co. 
IlailTrny   Signals. 

Garl  Electric  Co. 
Reflners. 

Gt.  West.  Sm. and  Refining  Co. 
Reflectors, 

Amer.  Refiector  A  L'g.  Co. 

Farles  Mfg.  Co. 

Smith,  Theo. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec   Eng.  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

SageA  liro..  F.  B.- 

Westinghouse  El.  A.Mfg.  Co. 
Second-Hand  Mach*y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Mattbews  ABro..  W  N. 

Schureman  A  Hayden. 

Vandpventer.  A. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering  Flux. 

Cream  Flux  Co. 
Sparking  Plugs. 

Crest  Manufacturing  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Besly  A  CO..  Chas.  H. 
Queen  A  Co. 

Robertson  A  Sons.  Jas.  L. 
Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 
Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

\.merlcan  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 

Oxide  Battery  Co. 
Structural  Iron  W^ork. 

American  Bridge  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  steel  A  Wire  Co. 
2iCentrai  Electric  Co. 

Electric  Appliance  Co. 
P^ew  York  Insulated  WireCo. 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Sivitch- 

boards, 

American  Electric  Co. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  Citv  Tel.  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

National  Tel.  Equlpm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas.  Wilcox  A  Dletz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Transformers. 

Alden  Electric  Co. 

American  Electric  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Klec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine      and      Water 

Wlieels. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-BIerce  Smith-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
White-Washing    M'ch's. 

Star  Brass  Works. 
Wire,   Bare. 

American  Electric  Co. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co..  The 

Phillips  Insulated  WireCo. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
WoodT^'Ork,  Electrical. 

Noblett,  R.  J. 
X-Ray   Outfits. 

Queen-A  Co. 

AVUlyoung,  Elmer  G. 
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GLAYand  PORCELAIN 
MATERIAL, 

CLAY  TUBES,  INSULATORS,  CLEATS, 
KNOBS  ANO  NOVELTIES. 


We  are  located  in  the  center  of  the  clay  beds  and  can  furnish 
the  best  of  material  in  the  clay  line. 


ELECTRIC  FOUNTAINS 


.    FOR 


Summer  Resorts, 
PRIVATE  RESIDENCES  and  PUBLIC  PARKS. 


All  sizes  and   styles   according    to    the   requirements   of  the 
BOARD  OF  UNDERWRITERS. 


SEND    FOR   PRICES. 

Canton  Insulator 
AND  Clay  Co., 

CANTON,  -  -  OHIO. 


L-H  Enclosed  Arc  Lamps. 

FOR  ALL  CIRCUITS.   ^^^ 

GUARANTEED  TO  MEET  REQUIREMENTS  OF  ALL  PRACTICAL  EN6INEERS. 


Positive  cable 
contact. 


Resistance 

cannot  be 

short-circuited. 


lO'in.  globe, 
using  full  length 
carbons. 


Solid  copper  or 
aluminum  case. 


Accessibility  to 
working  parts, 
which  are  few 
and  absolutely 
interchangeable. 


WE  WAKT  ACTIVE  AND  RESPOXSrBLE  AGENTS 
ISr  Alil.  THE  PRINCIPAL,  CITIES. 


o^-teiioe:*^^   ^xici 


xe^cima.^®*. 


Lea-Hooven  Manufacturing  Co., 


ALDEUr  EI.ECTBIC  CO., 

Chicago  Agents. 


Anderson,  Ind.,  U.  S.  A. 


BOX    200 


OS 


CO 
03 


00 


CO 


IT  $  U 


su 


OQ 


C3 


Cable  Addresses: 

"WILDARFORD,  LONDON."  "WILDARFRED,  PHILADELPHIA. 

A,  B,  C  Code,  4th  Edition,  Western  Union  Code. 


WESTERN  AGENTS, 
J.  Holt  Gates  &  Co., 
13-15  Monadnock  Block, 
Chicago,  III. 


liONDON,  ENG., 
38  Woodland  Road, 
Upper  Norwood,  S.  E. 


DARLINGTON  ELECTRIC  FOUNTAIN 
ANO  SUPPLY  CO., 


1120  REAL  ESTATE  TRUST  RLOG., 
PHIiyELPHIA,  PA. 


FAN  MOTORS 

1901. 


DIRECT  CURRENT  CIRCUITS. 


MADE  FOR  110,220  AND  500  VOLT  CIRCUITS 
IN  DESK,  BRACKET  AND  CEILINQ  STYLES. 

WESTERN  ELECTRIC  COMPANY 

CHICAQO.  NEW  YORK. 

AMERICAN  ELECTRIC  COMPANY,  Northwestern  Agents,  St.  Paul,  ninn. 
ST.  LOUIS  OPPICB,  Security  BulIdlOE,  St.  LouU,  Mo. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS. 
San  Francisco,  Cal. 


ANTWERP, 
3a  Rue  Boudewyns. 


LONDON,  PARIS, 

Bridge  Cluunber.,  171  QneenVIctorl.       46  Avenue  de  Bretenll. 
St.,  B.  C  ud  North  Woolwich,  B. 
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INCANDESCENT  LAMPS 


"1 


MONARCH 

Lamps  are  the  most  "up-to- 
date,"  Mechanically  and  Electric- 
ally perfect  Lamp  on  the  market 
to-day. 


We  Guarantee  them  Absolutely  as 
for  Efficiency,  Sustained  Candle- 
power,   Current    Consumption   and 


♦  ' 


WESTERN  ELECTRICAL  SUPPLY  CO 

EVERYTHING  ELECTRICAL, 


s-t. 


uis,     U.    S.    A. 


►•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦♦♦♦♦•♦•♦•♦•♦•♦^♦•♦•♦^♦•♦•♦•♦•♦•♦•♦♦♦•♦•♦•♦•♦•♦»»»»»»>»«»»»» 
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FIFTY  MILLION  DOLLARS  SAVED 


ft' 


Figure  it  out  for  yourself  and  remember  that 

"FIGURES  DON'T  LIE" 
ABOUT  ECONOMY  LAMPS 

250  Other  Lramps,  at  17c f  43.50 

250  "Ecoiioiuy"  L.aiiii)s,  atl3c.    33.50 

SAVINO $10.00 

Sebate    on    250   BumeA-out 

Liaiups,  at  3c V.SO 

Net  saving,  each  hbl $1  Y.50 

WORTH  Saving,  isn't  it? 

Yes,  they  are  renewed  lamps  and  the  saving  effected  is 
so  great  that  the  conservative  buyer  is  naturally  suspicious 
that  we  are  not  ''Giving  it  to  him  straight";  therefore, 

WE  SEND  ALL  LAMPS  ON  SUSPICION. 

Our  manufacturing  facilities  are  unexcelled.  Cellulose  Filaments  are  used  in  all  Economy 
lamps  and  every  lamp  is  chemically  treated  for  vacuum.  Economy  lamps  are  equal  to  any  high 
grade  lamp  in  efficiency,  maintenance  of  C.  P.  and  life.     We  invite  comparative  tests. 

TRY  A  FEW. 

We  are  in  the  market  for  an  unlimited  number  of  burned-out  lamps,  particularly  10,16  and 
32  C.  P.  lamps  T.-H.  base.  We  pay  highest  prices  for  all  lamps  with  platinum  in-leading  wires. 
Send  us  a  list  of  your  burned-out  lamps  and  specify  of  what  make. 


THE  ECONOMY  ELECTRIC  CO. 

\A/ARREIM,     OHIO. 
MANUFACTURERS  ECONOMY  INCANDESCENT  LAMPS. 
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STANDARD  ENCLDSED  ARC  LAMP 

MANUFACTURED  FOR  ALL  SYSTEMS. 


For  the  past  six  years  the  record  of  this  lamp  is,  that  for 
repairs  the  cost  is  Jess  than  can  be  shown  by  any  other  similar 
type  of  lamp.  The  Standard  Lamp  has  the  single  solenoid. 
Not  a  rod,  wheel  or  bit  of  complicated  mechanism, 

A  factory  expert  never  required.  At  our  Chicago  stock  room 
lamp  repairs  are  promptly  made.  A  full  line  of  parts,  globes 
and  carbons  are  carried.     Catalogues  and  prices  on  application. 


The  Jandus  Electric  Co., 

Factory:  CLEVELAND,  OHIO.        Chicago  Office:  1537  MONADNOCK  BLDG. 


I 

I 
I 

i 
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ARCUUiS 


ARE 


'STANDARD' 

The  Adams-Bagnall  Electric  Co., 

Cleveland,  O. 

G.  A.  THOMSON 203  Havemeyer  Bid.,  New  York  City. 

J.  G.  POMEROY 309  Dearborn  St.,  Chicago. 

H.  C.  ROBERTS  ELEC.  SUPPLY  CO Philadelphia. 

DOUBLEDAY-HILL  ELEC.  CO Pittsburg. 

WESTERN  ELECTRICAL  SUPPLY  CO St.  Louis. 

ELECTRIC  APPLIANCE   CO  ■ Chicago. 

PETTINGELL-ANDREWS   CO Boston. 

B-R  ELECTRIC  CO Kansas  City. 

WM.  C.  BEN  BOW  CO Columbus,  O. 

STAR  ELECTRIC  COMPANY Toledo,  O. 

HUBBARD,  HALL  &  CO Cincinnati,  O. 

WILLIAM  HALL Dayton,  O. 
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THE  McMULLIN  isolated  Electric  Lighting  and  Vehicle  Charging  Plant. 


The  McMullin  Motive-Power  and  Construction  Co., 


BECAUSE 

The  McMullin  Hydro-Carbon  (Gasoline)  Engine 

Has  TWO  CYLINDERS,  one  on  either  side  of  the  crank  shaft,  and 
therefore  perfectly  balanced  both  in  weight  and  in  power,  we  warrant 
it  to  run  a  DYNAMO  as  steadily  as  a  steam  engine. 

We  furnish  electric  light  or  power  plants  complete,  from  two 
horse-power  up.  Two,  four,  six  and  fifteen  horse-power  plants 
always  on  hand.     They  are 

Simple,  Reliable,  Durable,  Economical, 

Are  easily  operated,  and  they  meet  all  requirements  of  the  Board  of 
Underwriters. 

McMullin  Engines  Run  Well  Because  They  Are  Honestly  Made. 

AGENTS  WANTED.     Write  for  Catalogue. 

404-405  Royal  Insurance  Building, 

CHICAGO,  U.S.  A. 


W.  S.  HILL  ELECTRIC  CO., 

NEW  BEDFORD,  MASSi. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 


Write  for  Estimates. 


Send  for  Catalogue. 


General  Western  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  11  BROADWAY,  NEW  YORK. 


:^     IS75. 


CAN  YOU    USE  A 


PORTABLE  TOOL 


IN  YOUR   SHOPS 


for  Drilling,  Tapping,  Rearoing,  Buffing,  Emery  Grinding,  etc.?   Don't  you  want  the  simplest, 
most  efficient,  economical  and  durable?    Then  let  us  send  you  catalogue  describing  our 

COMBINATION  OF 

STOW  FLEXIBLE  SHAFT  AND  IRONCLAD  MULTI-SPEED  MOTORJ 

Simply  Connect  with  the  Power  Current  and  the  Plant  is  Ready  for  Work. 
Range  is  only  limited  by  length  of  connecting  wire  on  reel. 


General  European  Agents; 
8ELIC  80NNENTHAL  &  CO., 

85  Queen  Victoria  St..  LONDON,  ENC. 


STOW  MFC.  CO., 


BINGHAMTON,  N.  Y. 
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DEARBORN 


Drug    and    OKiemical    AA^orlcs, 
l-aborai:ories---\A/^a-ter    d-iemis-ts. 
Vege-bablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,    ILL. 


^£Re  \r\^,  j^veTRy  other  Wkti(^- 

WTONE  aECTRICAL  IKStKent  X 


iTsr 

IOur_Portable  _Voltine- 
'  ters    aud  Ammt^ters  foi  ] 
J  use  on  direct-current  cir- 
I  cults  iiieet  every  possible  J 
1  requiremeDtr.     They  are  / 
I  absolutely  accurate  and  i 
^  are  designed  as  stand-  / 
L  ards,  yet  are  atrong  J 
and  durable. 


Willyoung  Instruments. 

PHOTOMETERS^ 

CONDUCTIVITY    BRIDGES, 

CABLE  TESTING  APPARATUS, 
X-RAY    MACHINES, 

X-RAY   TUBES, 

FLUOROSCOPES, 
STANDARD    RESISTANCES. 


Correspondence  Invited. 


Clraulars  Free. 


"Aone"  Portable  Test  Set 


ELMER    G.    WILLYOUNG 

(Formerly  Willyoung  &,  Co.,  Philadelphia), 

97-99  Fulton  Street,  New  York. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

DESIuN  ^^^  ^^^  ^^^^  points  considered  by  prospective  arc  lamp  buvers. 
HImWIUII  The  Beldea  Are  J>ainp  excels  not  only  in  the  above  points 
but  in  many  others.  Tsers  pronounce  it  the  most  satisfactory  larapon  themarket. 

It  burns  a  minimum  of  250  hours.  No  alignment  necessary.  Trims  easier 
than  an  open  arc  lamp.  Allows  easy  access  to  every  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  IVayne,  Ind. 

AtJEWTS:    M.  E.  Austin  A  Co.,  58  W.  Van  BurenSt.,  Chicago.    G.E.Wilson, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.  Stewart  &  Co.,  Benver.Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  .cities 

in  this  and  foreign  countries. 


COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and 
straightness,  or  subject  to  return  at  our  expense.   Try  us  and  be  convinced. 

NATIONAL  CARBON  COMPANY, 

1 198  West  Madison  Avenue,  Cleveland,  Ohin. 


Stanley  Electric  flfg.  Co., 

Pittsfleld,  nass. 


Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  5hop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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I^OR  SALE— Several  Gulmann  Alternating 
CurroDt  Integrating  Watimelers— as  ^ood 
as  new.  In  fact.  Ibey  ARE  NEW.  They  arc  Ihe 
best  wattmeters  on  the  market,  and  arc  guaran- 
teed by  the  manufacturers.  Adtlresn  94  West 
Van  Buren  St..  Chicago. 


PURCHASERS  WANTED— Porauy  of  theseven 
different  styles  of  arc  lamps  made  by  tbe 
Adams-ltagnall  Electric  Company.  If  you  do 
not  likelhem,  yon  will  be  number  one  on  a  new 
list  which  has  not  been  started  yet.  For  full  in- 
formation  send  to  A-It.,  92  Van  IJuren  St..  Chi- 
cago. 111. 


TyANTEU— The  addressof  Railway  and  Light- 
ing plants  not  using  Packard  lamps  and 
transformers.    They  will  learn  of  somellilng  to 
their  advantage  by  writing  to  E.  A.  C,  Chicaso. 

UOUND— The  secret  of  makinga  prucllcaland 
workable  hotel  telephone.  Contractors  and 
others  interested  may  get  full  particulars  by  ap- 
plying to  "TclephoDe."  Chicago,  corner  of  Van 
Buren  and  Jefferson  Sts. 

MOTICE— The  Electric  Appliance  Company, 
Chicago,  desire  to  state  that  th^y  are  jierson- 
ally  acquainted  with  the  above  advertisers,  and 
are  willing  to  add  their  guarantee  to  any  claims 
or  representations  made  by  them. 


General  Electric  Company's 

Candelabra,  Series,  Decorative,  Battery  and  Minia- 
ture Lamps  are  made  of  the  best  quality  of  materials 
with  superior  workmanship  and  show  constant  im- 
provement in  detail. 


Send  for  Catalogue  No.  1017. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


INDIA   B.  AMBER 


c>  r-f      ^x  ■*  -v*  XT-  u  ►*  «;; 


IN   ANY  SHAPE  OB   PATTERN. 


EMPIRE  4    MIC 

l\<i(IL/\TCI>       ,p-^        COIVIPOLI^D 

Eii^eiieMiinsellisCo   Mica  liisiilcirorO). 

^   JISM.ilirSt.\o>v  York  S-  Cliimtio.  ii7i.iK.-St. 


E 


NGINEERING. 


HERBERT  A.  WAGNER, 

Consulting  Engineer 
Railway   Lighting   and   Power  Plants, 

41 S  LOCUST  ST.,  ST.  LOUIS,  MO. 


Somethin 


Smith's 

Incandescent 

Lamp 

Adjusting 

and 
Controlling 
Devices- 
Patented 
Oct.    16,  1900. 

Now  Ready 
for  the  Irade- 
Simplest,  neatest  and  handiest  device  for  con- 
trolllne  lamp  on  end  drop  cord  ever  Invented. 
It  enables  you  to  throw  the  light  just  where  you 
want  it.  Adjusts  your  lamp  up  or  down  or 
throws  reflection  to  side  of  room  or  at  any  angle. 
Weighs  less  than  five  ounces.  Will  hold  on  any 
size  cord.  Can  be  used  where  others  would  be 
impracticable.  Made  In  various  styles.  Finished 
in  brass,  bronze,  nickel,  copper  or  black.  Price 
of  adjuster  like  cut,  75  cents.  Mailed  on  receipt 
of  price.  Agents  wanted  everywhere.  Send 
sample  order.  It's  just  what  vou  have  been  look- 
in?,' for.  TIIKO.  SMITH.  Mfr. 

151  Throop  Street,  Chicago,  111. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   85.00  per  dozen     Send  5Uc.  for  trial  stick. 


K.  Mclennan 


FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

&co„ 


Sole  JHannfactnrers, 
O09, 100   Wasliington  Street,      -     CHICAGO. 


"AMERCAN"Sfr 

ARE  THE   lEST.    Sand  ler  diicrlplivt  Circular. 

Ab»olutely  Nen-lnfrlngirK.     *- 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'o  1IS9.         t7tS.  Clinton  St.,  Chicago.  Ill, 

Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central   Lighting   Stations, 
Elbctric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 

IMOA/^     F-RANKI-IIM      IVIODEI-     DYIMiBklVI^. 


Sets  of  CBStinps  and  material  furnished  in 
varlousBtages  of  completion.  Wrought  iron 
tlelds  1  armature  formed  of  punctilngs  of  ttheet 
iron  contains  eight  slots.  Pulley  (or  lound 
or  Hat  belt.  Terminal  wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  (sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  peneiatorwJIl  light 
four  G-candle  lamps.  Thin  machine  i:*  not  a  toy 
but  is  designed  fur  use.  Many  Interesting  ex- 
periments can  be  perfomied  with  thet-e  ma- 
chines. Full  8i:!e  detail  blue  prints  furnished 
with  each  yet  of  material,  Bliowing  how  to  con- 
nect for  both  SEUlEb  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

1 29-1 31  West3l  St  street,  NEW  YORK  CITY. 


(p&tUaaaM 


JOHN  T.  MoROY 

302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING.    PULLEYS, 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

c*T*Lor.ui:  UPON    application 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founders.    Machinists. 

CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AN  ABSOIiVTEI.'r  NOIV-COBBOSIVE  IN8i;i.ATIIVe 
aOIiOEBING  FI.1TX  FOB  ALI.  3IETAI.8. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections, 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  in  one-half  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux.  Put  up  In  cans  at 
16c..  25c.,  50c.  and  75c.  Special  prices  In  quantity.  Send  15c.  for  trial  box.  We  guarantee 
it  and  It  not  satisfactory  moaey  will  be  refunded. 


THIS  18  TTHAT  ONE  USER  HAS  TO  SAY  OF  IT: 

((  AFTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
*"■    C'eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Suit.  CHICAGO  EDISON  CO." 


FOB  SAXE  BT  ALIi  SVPPIiX  HOUSES  OB 


CREAM  FLUX  CO., 


SoIoManufacturert. 
100  Washington  St., 


CHICAGO. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


jl 


The  Gordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 
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■b  lb  VMKNSEIL,  TNEMWncn, 


CUOCNC  r.  PHILUPS, 


AMERICAN  ELECTRICAL  WORKS, 

\\    I  /  PBOTn»ESOK,  B.  I.  ' 

^^  ^'^   BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

^Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Haw  YOBK  Stobb,  W.  J.  Watson,  2«  Cortluidt  St. 
OHXcuao  Stobb,  F.  B.  Dooaboe,  82  Lake  St. 
MomBBAi,  BsAKOH,  EsfMi  F.  PhBUpi'  ElMtrloal  Works. 

MAIN  OFriCtB  AND  FACTORItB,    PMILLIPBDALC,   R.  I. 


CHAS.  O.  I 

PATENT   ATTORNEY, 

185  Dearborn  Stro*t,  Chloago    III., 

Has  attended  to  all  of  our  patent  matters  con- 
tlnuouily  since  1S91 .  Morgan  &  Wrlifht,  Chicago, 


I  ve^ot  a  e 

FREESCIIOLMSn 


Technical  Education 

Bt  Mail. 
To  Introduce  the  high  stand- 
ard of  The  American  School 
of  Correspondence,  the  Trus- 
tees have  voted  to  award  a 
limited  number  of  Free 
Scholarships  in  Mechanical, 
Electrical,  or  Steam 

Engineering, 

including  a  complete  conrse 
in  Mechanical  Drawing, 

An  excellent  opportunity 
for  pri^Tite  instruction  in 
Mathematics,  Mechanical 
Drawing  or  the  sciences, 
under  the  direction  of  com- 
petent instructors. 
Application  blank  on  request. 

American  School  of 
Correspondence 

(Chartered  by  the   Common- 
tceallh  of  Massachusetts), 

Voston,  Mass.t  U.  S.  A 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    ■    NEW  YORK  CITY. 

Patent  Cautei.        Patent  Soliciting. 

Crest 

Manufacturing 

Co., 

Cambrldgeport,  Mass. 
GASOLINE  MOTORS 

AND 

SPARKING  PLUGS. 


EDISON  LALANDE  BATTERIES. 


FOn  QAS  CNQINCS, 
•  LOT  MACHINCS. 
AUTOMOBILES, 
flAILROAD  SIGNALS. 
CROSSING    BELLS, 
SMALL  MOTORS, 
KTC. 


CONSTANT  CUnnCNT. 
NO  LOCAL   ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4, 

EDISON    MANUFACTURING    COMPANY, 

laS  FIFTH  AVENUE.  NEW  YORK. 


Power   Stations. 

W  Bit's  Dry 
_  n  Noi-Flame 
OryPaini  Paint, 

PUMP  The  star 

Brass  Works, 

67-61)  S.  CanaE  St., 
Cblcago,  ni. 


Stewart  Patent  Coril 

ADJUSTER. 

(Patented  August  21.  1900.) 
Cuts  illustrate  two  methods  of  adjustment. 

A  device  everyone  w/ants. 

Can  be  used  on  any  size  of  cord. 

Can  be  adjusted  easily. 

Can  be  used  after  rosette  and 

socket  are  connected. 
Made  of  fiber. 

Sold  as  cheap  as  common  wood  adjusters. 
Order  from  your  supply  house  or  us. 
Same  price  everywhere. 

SAMPLES  FREE. 

FRANK  H. STEWARTS  CO., 

Manufacturers  and  dealers  in 
ALL  ELECTRICAL  SUPPLIES. 


THE  LUNOELL 

"SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
eflScient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 

SPRACUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34fh  Street,  NEW  YORK. 


\ 


CniCAQO: 
Flslier  BulldlllK. 


BOSTON: 
275  Devonshire  Street. 


ST.  LOUIS: 
Security  Building. 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  Wire, 
Slow-Barnlng  Weatherproof 
and  Slow-Buriing  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  L 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-578  FIRST  AVENUE,  NEW  YORK. 

TRADE    ^^        I        Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE    FOR    ATTRACTIVE    BULLETINS. 

Chicago,     Philadelphia,     Boston,     Clevelaiid,     St.  LouJs,     Milwaukee,     ClaclcDati,      Denver. 

G.  I.  INCANDESCENT  LAMPS. 


IVIIIMiJTEIS 


i.    EUREKA  PACKING,  with  a  RED  DIAMOND  LABEL,  more  power,  lasts  longer, 
costs  less  ttian  my  other  good  packing. 

2.  HIME  ELIMINATOR  gives  dry  steam  to  engine,  keeps  oil  out  of  the  boiler. 

3.  IMPROVED    ROBERTSON-THOHPSON  INDICATOR— a  grand   adjunct  and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  for  circular.    A  very  successful  nevelty. 

5.  ROBERTSON   FEED-WATER  HEATER  heats  water  to  about  boiling  point 

with  exhaust  steam. 

JAS.  L.  ROBERTSON  &  SONS, 

198  FultonSt.,  New  York.  Branches:  Boston— Philadelphia. 


i6 


WESTERN   ELECTRICIAN 


January   19,   1901 


CONSTRUCTION  ENGINEER. 

("onslriiction  Enfiiiieer  wanted  lo  take  full 
chnrpv  ot  t-rection  of  lar^-  ^uani  and  electric 
jiower  station  in  Australia.  No  applicants  con- 
sidered who  have  not  had  full  chart,'eof  erection 
of  cimilar  plant.  Answer.  '-AUSTRALIA"  care 
of  Western  Electrician.  5lU  Marquette  lildg., 
Chicago. 


POSITION  WANTED. 

Ity  man  (3'2)  havlnfi  technical  education 
and  seven  years'  practical  experience  In  con- 
struction, operatint:  and  designing  electrical 
plants.  Experienced  in  handllngmen  and  com- 
petent 10  take  entire  charge  of  operating  a 
central  station,  or  Us  construction.  Address, 
•■CONSTRrCTION."  care  of  Western  EUctri- 
clan.  510  ilarquette  Buildlog,  Chicago. 


WANTED. 


Position  as  manager  or  superintendent  of 
telephone  exchange.  Thoroughly  familiar  with 
modern  telephony  In  all  its  branches.  Thirtv- 
iwo  years  of  age;  married.  Can  furnish  Hrst- 
cUiss  reference.  Address,  ■■MANAGER,"  Mar- 
(juette  Hotel.  Indianapolis.  Ind. 


WANTED. 


A  superintendent  to  take  charge  of  the  insu- 
lating and  covering  la  the  line  wire  deparimeni 
of  a  cable  factory.  Musi  be  steady,  sober  man. 
and  thoroughly  acquainted  with  the  business, 
stale  age.  experience,  salarj'  expected.  iVone 
bii  ihoroughlv  experienced  roan  can  be  accept- 
ed.  Address  W.  H.  E..  P.  O.  IJox  1G5,  New  York. 


GENERATORS  FOR  SALE. 

2  100-k.  w.,  500- volt  mnUi]iolar.  slow  speed, 
self-oiling,  with  meters  and  switches  complete 
and  in  first-class  condition,  at  8675.  1  200 -k. 
w..  direct-connected  outfit;  also  some  boilers, 
engines,  dynamos  and  feed-water  heaters.  Can 
make  prompt  shipments. 

A.  VANDEVENTER,  27  Thames  St.. New  York  City. 


FOR  SALE. 

At  JJiagara  Falls,  X.  V..  an  established  electri- 
cal contracting  and  supply  business.  Good 
business  the  year  around.  A  fine  opportunity 
for  a  practical  man.  Kest  of  reasons  for  selling. 
Address  P.  O.  Box  296,  Niagara  Falls,  N.  Y. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO.,     . 
MO  Washington  St..  Newark.  N.  .1. 


WANTED  TO  BUY. 

We  are  tn  the  market  for  good  second-band 
tiigh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

iSSouth  Canal  street,  Chicago,  III. 

SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

hny  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcato. 


WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K  W..  500-volt  Kdlson  bipolars. 

1    75  K.  W.,  General  Electric.  500-volt,  4  pole, 
1    120  K.  W.,  A.  S.  type,   General   Electric  Al- 
ternator. 

3  120  K.  W.,A.  type.  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-pha?e,  1,000  or  2.000 
volts. 

1  50  K.  W.,  2,000-volt,  Siemens  <&  Halske 
60  cycle. 

1       65  Light,  Brush  Arc,  10  amperes. 

1      40  Light.  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P..  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14   Tandem    com- 

pound. 

2  18VSxl8  Ideal  engines. 

1  14Hxl5  Mcintosh  &  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Hanager. 
g04  Pear  born  Street,  Chicasn. 


FOR  SALE-A  BARGAIN. 

150  bard  rubber  cells,  7x7x101^  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  oar  free  Illustrated  book. 
"Can  1  Become  an  Electrical  Engineer?" 
"VV©  teach  Electrical  Enpineerinp:,  Eleo- 
trlc  Lighting,  Electric  Uaiiways,  Mechan- 
ical Engineering,  Mechanical  Drawlnc:, 
etc.,  at  your  home,  by  miiil.  Inatitiit* 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided    a    fair  return  on  the    necessary  outlay  can    be    shown  to   its  satisfaction. 


A  THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.     If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.     Contains  a  dictionary  defining  x.soo 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  

E.  R.  Wauoamak, 

Electrical  Wlreman.  Kittanning,  Pa. 

Cleveland  Armature  'Works.  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  notgctauottieroopy.  Yours  truly,  E.  R.  Waugaman. 

CLEVELAND  ARMATU  RE  WORKS,  1281  HamlltonSt.Clevelanil.O. 


fLfCnO  QAIVAMZED  (ONDU/T 

i^w"-    — ^1'^'"     ,  INTERIOR   .MnroNJ^l^JT 


J      'iiuLt^^-     ALLFirrrNcs 

RICHMONDT  CONDUIT  CO. 

•    — '       IVl  I  L  W  A  LJ  K.  E  E     \JSJK-    •    " 


Alden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

Il^r^crrer  InsulatBcl  WlrBS  and  Cables.  rafHe^r;: 

PITTSBUR6  TRANSFORMERS.    "L.-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  GOODS. 


iio.Volt  Incandescent  Oynam'is. 

2   12-Ilght  Edison,  li  K.   W.,  ielf-ollen. 

1   26-ltght  Wcnstrom. 

4  SS-llgbt  GIbbB,  M.  P.,  ilow  speed,  comp.. 
brand  new, 

1   SO-llgbt  Hawkeye. 

1   60-llgbt  Nowotny,   sclf-oller. 

1  50-llgbt  Card,  moltlpolar,  self-oiler,  slow 
speed,  Xm  B.  P.   M. 

I  eo-llgbt  Crocker-Wheeler,  slow  speed, 
self -oiler. 

:  GS-llgbt  Glbbs,  M.  P.,  compound,  brand 
new,  moderate  speed. 

'«  E5-llght  Glbbs,  U.  P.,  compound,  brand 
new,  slow  speed,  1100  R.  P.  M. 

1  6S-Ught  Siemens  &  Halske,  type  B.,  M.  P., 
slow  speed,  self-oiler,  brand 
new. 

1   60-llgtit  Thomson-Houston. 

1    60-llght  Westlnghouse. 

1  80-llgbt  Siemens  &  Halske,  type  L.  H., 
self-oiler,    brand    new. 

1  80-llght  Siemens  &  Halske,  Ironclad  type, 
M.  P.,  self-ollera,  brand  new. 

1  100-lIgbt  Bain,    compound,    self-oiler. 

1  100-llght  J.  &  0.,   selt-oDer. 

4  110-llght  Glbbs,  M.  P.,  compound,  self- 
oilers.  Blow  speed,  brand  new, 
1000  R.   P.   M. 

1  llO-llgtat  Siemens  &  Halske,  M.  P.,  Church- 
ward type,  compound,  extra 
Blow  speed,  brand  new,  650 
R.   P.  M. 

i  UO-llgbt  Glbbs,  M.  P.,  compound,  self- 
oilers,  speed    1650. 

1  UO-llght  Glbbs,  M.  P.,  shunt,  self  oiler. 
Blow  speed.   826  R.   P.    M. 

1  160-llght  Card,  self-oUer. 

1 180-llght  Siemens  &  Halske,  M.  P..  self- 
ollers,  brand  new. 

1  20O-IIght  Western  Electric,  self-oiler,  comp. 

2  210-llght  Edison,   self-oilers,   12  E.   W. 
4  210-llght  Siemens  &  Halske,  12  K.  W. 

1  210-llght  Siemens  &  Halske,  M.  P.,  brand 
new.  type  B.,  self-oUers. 

4  ilO-llgbt  atbbs,  M.  P.,  self-ollera,  rery 
slow  speed,  72S  R.  P.  M.,  brand 
new. 

1  zeo-llgbt  WeatlnghODse. 


regory: 

ELECTRIC  CO. 

54-62  S.CLINTOM  S,r.  CHICAGO. 

BARGAINS-FOR  SALE. 


iio-Volt  Incandescent  Dynamos.— 
Continued. 

1  260-llght  Commercial,   comp.,    self-oller. 
1  260-llght  Eddy,   self-oller. 

1  270-llght  General  Electric,  IB  K.  W..  M.  P., 

direct-connected  to  Case  en- 
gine, compound. 

2  270-iight  Westlnghouse,  M.  P..  slow  speed, 

IB  K.    W. 
1  300-llght  Columbian,      multipolar,      comp., 

self-oller,  slow  speed. 
4  300-llght  Glbbs,     M.    P.,     self-oilers,    slow 

speed,  726  R.  P.  M.,  brand  new. 

1  S40-llght  Eddy,  Bclt-oiltr,   compound. 

2  360-Iight  Hawkeye,   compound. 

1  360-llght  National,  self-oller,  compound. 
1  860-llght  Edison,  20  K.  W.,  self-oUer. 
$  SSO-Ught  Siemens  &   Halske,   type   L.   H., 

self-oilers. 
1  360-llght  Duplex,      multipolar,      self-oller, 

compound,  slow  Bpeed. 

3  600-llght  Siemens  &  Halske,    type   L.  H., 

self-oilers,  brand  new. 

4  B40-light  Edison,     30     K.    W.,     self-oilers, 

compound. 

1  600-light  Bickmeycr. 

2  700-llght  Westlnghouse,  10  pole,  slow  speed, 

40  K.  W..  self-oilers,  675  R.  P. 
M.,  brand  new. 

2  800-llght  Edison.  46  K.  W.,  seit-ollers. 

1 1200-Iight  Siemens  &  Halske,  type  L.  H., 
70  K.  W.,  seif-olier. 

1  1350-IIght  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole. 

J  1600-ilght  Siemens  &  Halske.  type  L.  H., 
self-oilers,  100  E.  W. 

1  1600-llght  Siemens  &  Halske,  100  K.  W., 
type  I.,  6  pole,  for  direct  con- 
nection, brand  new. 


220-Volt  Qene  raters. 

Rheostat,  base-frame  and  pnlley  accom- 
pany each  machine. 

1  8%  K.  W.  Westlnghouse,  multipolar,  self- 
oller. 

19     K.  W.  Lundell,  self-oller. 

1  10  K.  W.  Lundell,  selt-oUer,  multipolar, 
slow  speed. 

1  12      K.  W.  Edison,   self-oiler. 

1    IB  K.  W.  Edison,    compound,    self-oller. 

1  30  K.  W.  Siemens  &  Halske,  M.  P.,  Iron- 
clad type,  self-oller,  brand 
new. 

1    46  E.  W.  Edison,     compound, 
new  armature. 

1    50  E.  W.  Siemens     &     Halske, 
Churchward     type, 
brand  new,  for  dli 
tlon. 

1  marble  panel  switchboard 
for  above. 

1  100  E.  W.  Siemens     &     Halske,     M.     P., 

Churchward     type,     self-oller, 
brand  new,  for  direct  connec- 
tion. 
500-Volt  Qenerators. 

2  16  E.  W.  Edison,  selt-olien. 
1  16  K.  W.  T.-H.,   self-oller. 

1  35  E.  W.  Mather,  self-oiler. 

2  35  E.  W.  Siemens  &  Halske,   brand  new. 

M,  P.,  Churchward  type,  self- 
oilers,  very  alow  speed,  475 
R.   P.   M. 

1  45  E.  W.  Edison,  compound,  self-oller. 

1  75  E.  W.  Westlnghouse,  Eodak  set.  West- 
lnghouse generator  and  West- 
lnghouse compound  engine,  14 
X  24  X  14,    all   complete,    fine. 


self-oller. 


M.     P., 

self-oller, 
ilrect  connec- 


Alternatlng  Qenerators. 


w.. 
w., 


Thomson-Honston.  A.  IS. 

Thomson-Honston,    A.    C. 

Thomson-Houston,     30    E. 
two-phase. 

Thomson-Houston,    SO     E, 
Blotted  armatnre. 

General  Electric,  A.  30,  toothed 
armature. 

Thomson-Honston,  A.  36. 

Westlnghouse,    37%    K.    W. 

Warren,  45  E.  W..   1100  volts. 

Wood,  50  E.  W..  self-oller. 

Siemens  &  Halske.  60  K.  W., 
seif-oiicr,  60  cycle. 

r^atlonal,   with  exciter.' 

Siemens  &  Halske.  60  E.  W., 
Churchward  type,  brand  new. 
60  cycle,  single-phase,  1100 
volts,  with  exciter. 

Siemens  &  Halske.  Churchward 
type,  brand  new,  60  cycle,  two- 
phase,  rotary*  transformer,  1100 
volts,  alt.  to  250  volls  direct, 
complete,  with  marble  panel 
switchboard. 

Westlnghouse,  60  E.  W. 

Thomson-Houston.  60  E.   W. 

Warren,  60  K.  W.,  self-oller. 

General   Electric,  A.  60. 

Thomson-Houston,  A.  70,  1100  or 
2200  volts. 

Wood,  76  E.  W.,  self-oller. 

General  Electric,  monocyclic,  75 
E.  W.,  self-oller.  60  cycle. 

National.  90  E.  W. 

Wood,    200   E.   W.,    self-oUer. 

Arc  D}  names. 

1  20-IIght  2000  C.  P.     Weatem  Electric. 

1  30-iight  1200  O.  P.  T.-H.,    K.   12. 

1  30-llght  2000  C.  P.  Brush,  No.  7. 

2  35-llght  2000  C.  P.  T.-H.,  L.  D.  2. 

1  SS-ilght  1200  C.  P.  Wood  No.  6. 

3  40-llght  2000  C.  P.  Western   Electric,  Beif- 

oliers. 

2  4S-light  1200  C.  P.  T.-H.,M.  12.  bail  arm. 
2    45-llBht  1200  C.  P.  Brush,  No.  7. 

1    60-llght  1200  C.  P.  T.-H.,   U   D.   12, 

1  60-light  2000  C.  P.  T.-H.,  M.   D.     2. 

2  60-llght  2000  C.  P.  Western  Electric,   self- 

ollers. 
1   «0-llght  2000  C.  P.  Westlnghouse. 

8  60-llght  2000  0.  P.  Wood,   No.  8. 
1    65-llght    800  O.  P.  Ball,  4  amp. 

1  66-liKht  2000  C.  P.  Brush,    No.    «. 

9  76-lIght  1200  0.  P.  Wood,  with  new  arm'e. 

2  76-ilght  1200  C.  P.  Standard,    Belf-ollers. 

2    7B-light  2000  0.  P.  Wcsting'Be,     sclt-ollers. 
S  12&-llgtat  1200  C.  P.  Excelsior,    latest  type. 


1  SSO-llght 
1  600-llKht 
1    600-light 

1  600-llght 

2  600-llght 

2  660-llght 
2  760-llght 
1  900-llght 
1  1000-light 
1  1000-light 

1  1200-light 
1  1200-light 


1  1200-1  Ight 
1  1200-llght 
1  1200-llght 

1  1200-ligbt 

2  1300-light 

1  1500-iight 
1  IBOO-llght 

1  ISOO-llgbt 
1  4000-llght 


SEND  FOR   OUR    MONTHLY    BARGAIN    SHEET    WITH    NET   CASH    PRICES   ON    DYNAMOS, 
MOTORS,  TRAN8FORMERS,METERS,STATION  INSTRUMENTS,  ARC  LAMPS  and  SUPPLIES. 


January  19,  tgot 


WEStERN  ELECtRlCiAM 


if 


625  "USED "  OUTRIGGERS 

Complete  with  Windlass  as  shown  in  Cut. 


Also  200  Miles  No.  6  "Used"  W.  P.  Copper  Wire;  100  Miles  No.  8  "Used"  W.  P.  Copper 
Wire.    2,500  Arc  Lamp  Hoods,  as  shown  in  Cut. 

Thiswlre  has  all  been  thoroughly  overhauled,  the  bad  places  In  the  insulation  cut  out  and  soldered 
and  taped  connections  made  where  necessary.    Write  for  prices  If  interested. 

W.  N.  MATTHEWS  &  BRO..  320  N.  6th  St.,  ST.  LOUIS. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOABDS,   PAKEIi    BOARDS.    SWITCHES,  ETC. 


VJTl^JK, 


E'XAA    -VORIC. 


WE  EXCEL  AND  UNDERSELL  ALL. 


—  Light. 


IH 


WE  ARE  SELLISa 

BaUeryllaiigiiigl.amps  IIU.OO 
Telepliouc,  contplete.  -  ji.95 
Electric  Door  Belts,  -  -  ].0y 
Electric  Carriage  I. igLts,  5.0U 
Batiery  Fan  Motor,  -  -  5.(*6 
Eleclnc  Hand  Lanterns,  2.00 
Pocket  Flash  J>ighlB.  -  l.SO 
Miniaiure  HlectncLaiiipE,  .40 
Pi  Medical  Batteries,  •  3.95 
Genuine  Electric  Belts.  I  00 
?J2Belt  with  Suspensory.  2.60 
Genuine  Electric  Insoles,  ,25 
Telegrurh  Outfits,  -  -  2.75 
Battery  Motors  from  $1  to  12,00 
Batterer  Tabic  Lamps,  -  3.00 
Necktie  Lights.  76  cts.  lo  3.00 
Bicycle  Electric  Ligliis,  2.2.S 
Electric  Cap  Lights.  -  2-00 
Electric  Railway,  -  -  a.50 
Battery  Student  Lamp,  -  4.00 
Dry  Batteries. perdozen.  2.25 
Electric  Books  at  low  prices. 
Wc  uDdencil  all  on  EverylbliiK 
Elect  rial. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.  O. 

ireadijuartere  for  Electric 

No»eIiiesand  Supplies. 

Agents  wanted.  Send  for  New 

Catalogue,  just  out. 


WRITE  FOB   CATAIiOeU£  AND 
J>lSCOirNT  SH££T. 


fho  Standard  Open  Circuit  Batterlod 
of  the  World. 

amp  roB  oiBCi^t.AB  and  fbioms. 

THE  LECLANCH^  BAHERY  CO., 

t«t  la  117  EmI  IS1«»S»-  »-  r 


ESTABLISasl>  1S76. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DrlUlng,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents,  Selip,  Sonnenthal  &  C«., 
8e  Queen  Victoria  Street,  London,  England. 


«r>c;'t*^t^«^«^r^c^^t^c:>'r>c»"43<0'ij'^^ij4V«^0'<.>'0<4A.<KJO* 


American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure mosf  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


YJ^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore.  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver.  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  y. 
Horseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,  Wis. 
Minneapolis.  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del, 
Youngstown,  Ohio. 
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European  Office :  LONDON 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co^ 


WORKS    AT 
TRENTON.  N.  J. 


tg 


WfeStfiRN  ELECtkiCtAM 


Jaiiuat'y  i§,  t§di 


^  STEPPINB 
STONES 


WE 

furnish  the  ma- 
terial— 


YOUJ^ 


TO 

SUCCESS 

IN 

EXCHAKOE 
OPERATION. 


do  the  rest,     if 
you  buy 


TELEPHONES, 
SWITCHBOARDS, 
PROTECTORS, 

manufactured  by 

IIMO 

IC 

IVII^AIMY, 

LAFAYETTE,  IND.,  U.S.  A. 

Send  for  Catalogue  "B." 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M,  E. 


Chapter  I  — History  and  Principles  of  the  Magneto  Telephone.  IL — History 
and  Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Re- 
ceiver, IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVil. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII.— Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

S18  large  octavo  piges,  379  lllas.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Co;pies  of  this  or  any  other  electrical  book  fublished  sent  prepaid, 
to  any  address  in  the  world,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAOO,  ILLINOIS. 


Electrician  Publishing  Co., 


TELEPHONES  and 

SWITCHBOARDS 

for  any  size  exchange. 


CO 
CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul., 
CHICAGO,  U.  S.  A. 


iM»:s:8»:e»:e:s»»»»»»:«%:8»»c«:6»»:(n»»»»»3:i 


ROTH  CHARGING  MOTOR  DYNAMOS 
AND  TELEPHONE  RINGERS. 


Motors  direct  connected  to  dynamos  for 
charging  storage  batteries.  Ringers  for  ring- 
ing telephone  call  bells,  built  to  run  on  any 
direct  current  system  of  no,  220  or  500 
volts. 

We  make  a  specialty  of  machines  for  tele- 
phone work  and  will  be  glad  to  hear  from 
telephone  exchange  managers  in  regard  to 
their  requirements  in  this  line. 

Send  for  Bulletin  No.   146. 

ROTH  BROS.  &  CO.,  Manufacturers, 

86-92  West  Jackson  Rlvd.,  CHICAGO,  ILL. 


Telephone  Hinder. 


Sweet  Simplicity. 

What  could  be  more  simple  In 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 


These    machines  are    entirely  mechanical,  as   Ave 

eliminate  electricity  from  all  machines 

of  oar  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE 
BEEN  A  SUCCESS. 


Manufactured  by 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriff  St.,  CleTeland,  O. 
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J.  H.  Van  Vlissingen.  President. 
L.  G.  ^\'heeler,  Vice-Fresident. 


W.  C.  Heinroth,  Treasurer. 

L.  G.  Bowman.  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY   WELL   CONSTRUCTED    LINES  WILL   RING   FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS! 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  In  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms*  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 

No.  3 
Bridging  Tetlephone. 


WRITE  FOR   PRICES. 


ORDERS  FILLED  PROMPTLY. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy, 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted   has   been 

determined   upon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

surfed     %J^    'V^ur    ^p^csi-Fics^^lons. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


IVIAOIM 


'    TRADE  MARK 


MANUFACTURERS   OF 

TEI,EPHOir£S,  TELEPHONE   APPABATUS,    EXCUAHteE    MANAGEBS 

AND  Alili  UISEBS  OF  IHrDUCTION  COI1.S,  BINOER  AND 

SWrrCUBOABD  IHAeNETS 

Write  for  Circulars  and  Prices. 

VARUEY    0^t^L.E.X.   IVIAOIMET  CO., 

505  Fisher  Bids-,  CHICAGO.        7tli  and  Provost  St».,  JEBSEV  CITY,  N.J. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 


EXCLUSIVELY. 


We  Cater  to  Those  Who 


•  ■•pbenai  u-«— Tlikl   (bar 
»■<]•.   I»l   I.Dier,   COST    LE33   FOE 
CNANCE.   thoir   hlfhar   •ftle- 


Demand  the  Best. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"    No.  36, 


New  powerful  tranamltter. 

Concealed  cord. 

Bridging  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHiCilGO,  ILL. 

Our  new  No.  igoo  Telephon&s  with  Disc  Carbon  Lightning 
Arrester  for  SERIES   and    BRIDGING   work  are   winners. 

Try  tbera. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success:  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Second-hand  Phones,  ih  Good  Order, 
Can  Be  Had  for  a  Sohq. 

let  us  tell  you  about  them. 


Kellogg  Central  Battery  System 

FOR 

TELEPHONE 
EXCHANGES 


Is  the  simplest,  most  econom- 
ical and  most  efficient  on  the 

market. 


Portable  Desk  Phone.  SENO  FOR  PARTICULARS. 

KELLOGG   SWITCHBOARD  AND  SUPPLY  CO., 

229  SO.   GREEN   ST..  CHICAGO. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
II EST  material.  If  you  useour goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH   TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
lilled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  tbat 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Eacb  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Llgbtning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  Induction  coils,  construction  material  of  all  kinds. 


No.   1  .     Desk  Telephone. 


WRITJB  FOR  OATALOCiirE. 


Cen{ralTelephone&  Electric  Co., 

909MARKETSTREET,  ST.  LOUIS,  MO. 


ol'Ji^k^o  MAGNET  WIRE 


Cotton 

COVERED. 


WRITE  FOR 


CATALOGUE. 


Plenty  of  it.  All  sizes.  Prices  rioht 
Electro  moqnets  uuilt  and  rewound. 
Induction  coilsljuiltto  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  MF&.CO. 


South    Bend,     Indiano 
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In  the 

Pay 

Envelope 

Utat's    vhere 

our  education 

a_g'ects  yiju. 

WliatThelnter- 
niitlonat  Corres- 
pondence Schools, 
Wcranton,  fa.,  are 
doing. 

First— Teaching  mechanics 
the  theory  of  their  work. 

Second — H  e  I  p  i  n  g  m  i  s  - 
placed  people  to  change  their 
work. 

Third— Enabling  young  people  to 
support  themselves  while  learning 
professions. 

2^,000  gtudeots  and  gradnntc^  in  Mcdtanica], 
Elcctrl<^al,  Meoin.  Civil  und  Itlnlne  Enelncer- 
Inin  Architecture;  Tlmwlnf  und  l>eiilenlns; 
ChemlHtry:  Tclejcrapby;  Telephony;  Stcnoe- 
rnpby;  Rook^keepintr;  Enijllnh  Branehc*. 
When  ivriting  etate  Bnbject  in  which  interested. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS. 

£slalilishetl  ISOI.  Capllol  «1, 300,000. 

Box  1002  Scranton,  Pa. 


"TELEPHONE 
TROUBLES 


...AND... 


HOWTO  FIND  THEM," 


BY 


Wr  H.  HYDE  AID  J.  A.  McMANMAN, 


FORMERLY 


HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Mfttcer.s  Pertaining  to  Telephone  Tro  .bles  and 
their  Remedies. 

Sent  Postpaid  for  25c. 

New  (seventh)  edition  just  out,  70  paees. 
Many  diagrams  showing  connections.  A  com- 
piete  liand-book  for  telephone  Inspectors. 

Telephone  exchange  managers  and  employes 
will  Hnd  this  book  a  great  help  in  locating  lelr;- 
phone  troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldo.,  Chicaoo. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  com  in  sigiit. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter. 

Mating  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information, 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO.  IND. 


flFARR 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


INDEPENDENT  TELEPHONE  SUPPLY  CO., 

TELEPHONE  CONSTRUCTION  SPECIALTIES  AND  SUPPLIES, 
19  SOUTH  CANAL  STREET,  CHICAGO. 

"Monarch"  Oftlvanlzed  Telephone  Wire,"EztraBB"  and  "BB"  Galvanized  Telephon*  Wire,  Hard-drawn 
CopperTeiephone  Wire,  Rubber  Covered  Wire,  Weather-proof  Iron  Line  Wire,  Annnnclator  Wire.  Office 
Wire,  Qalranlzed  Bteel  Strand,  Crosby  CIlpa,  Gay  Clamps,  Boston  Cable  Hangers,  Turn  Buobleii,  Meween- 
«r  Pole  SopportB.  GftlvanlredThlmbleB,  Guy  Rods.  Ground  Rods,  Stombaugli  Guy  Anchors,  Eye  Bolts, 
Cross  Anns,  Crcaa  Arm  Braces,  Pins  and  Brackets,  Lay  Screws  and  Bolts,  Inaulators,  Knobs,  Tools,  etc.,  etc. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  so.  GREEN  ST.,  CHICAGO. 
\A^o    .Are    ^refaar^d    ^^    Purnisl-fe    B^s-fc  Qu^li-fcy 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stocl(. 


RESISTANCE  WIRES 


Bare  ind  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 


NEWARK,  N.J. 


CHICAGO 
TELEPHONE 

SUPPLY  C0.==  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


™.VIADUCL 

BALTIMORE,  MAKE 

TELEPHONES 

ANO    EVERYTHING    ELECTRICAL 


A  Direct  Reading  Ohmmeter. 

Obmineters, 

Ammeters, 

Voltmieters. 

Special  Electrical  Machinery. 

F.  B.  ISAOG  <&  BBO., 

Successors  to  American  Electric  Specialty  Co., 
laa  liiberty  8t.»  Kew  Xorlc  City. 

New  York   Agents  Wirt   Electric   Co.   Rheo* 
Gtats  and  Brushes. 


TRADE  MARK. 

Tested  Fnne  ^Vire  and    Fnge    Links 

Standard  for  Aro\irficy, 


In  the  manufacture  of  Fuses  there  are  two  essentials. 
loT,  accuracy;  2o,  uniformity. 

The  steady  increase  ill  our  bupinese  during  the  past 
twelve  yeara  is  the  bestevidenc©  that  our  goodameet 
all  requirements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

58.«4N.  Jefferson  SI..  Chicago  8S3  Broidway,  New  York. 


DEALERS3Ei:CONTRACTORS 

For  Satisfactory  Intercommunlcatinfi: 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  OIETZ, 


Cleveland,  Ohio. 


New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

226  PageF,   140  Illustrations.    Fle:iible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.     Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Hook  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Buildiag,  CHICAOO. 


aUGO  SCHUMACHER,  Pie«t. 

J.  A.  ARBOQAST,  Vlce-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treas. 
M.  GAEL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  House 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intercommunicating 
Factory  Telephona. 


5howIiiff  Manner  of  Securlnj; . 
Descriptive  Circular  and  Testimonials  on  Request 
Correspondence  Invited. 
«a„u,ao,ured    p,^,L,p    Jflmj^^     SIDNEY.OHIO, 


THE  ROCK  OF  GIBRALTAR  IS  NO 
FIRMER  THAN  A 

Telephone  Pole 

Secured  by  the 

Storabangh  Guy  Anchor. 

The  cheapest  and  most  effective  method  of 
securely  fasteningTelephpne,  Telegraph  and 
Trolley  Poles. 

No  holes  to  dig;  bore  them  In  the  ground 
find  there  they  stay.  "Brace  up"  the  weak 
points  on  your  line  and  avoid  further  trouble* 


W.N.  MATTHEWS  & 
St.  Louis,  Mo., 

General  Western 
Agents. 


31410  6  In.  Diameter. 
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SWEET  SIMPLICITY 

l¥hat  could  be  more  simple  in   construction 

than  the 

American  Toll  Telephone  Company's 
fiA-  ^  Automatic 


Telephone 
Pay  Stations? 

MECHANISM  VS.  ELECTRICITY. 

LOCAL  and  LONG  DISTANCE. 

These  machines  are  entirely  mechanical,  as  we  eliminate  electricity 
from  all  machines  of  onr  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE  BEEN  A  SUCCESS. 

manufactured  hy 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY 

50  Sheriff  St.,  Cleveland,  O. 


TELEPHONES 


I  SWITCHBOARDS 


pOSTlIN.ftAS?. 


THE  TELEP^HONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


I60 


2f€7TU)er  of  the  American  Irtstitute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables.'"    Joint  Author  of  "Electricity  in  Daily  Life." 


*ric^  $1.00. 


SOS,  133  lllus-tra-tions,  Cio-thip  Hand-Boole  Sis 

.  ,»^^*^?**  from  Preface.— '•This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  11  is 
reu  that  there  lb  a  demand  for  a  practical  book:  on  telephone  working  and  management,  and  the  TEL  KPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  faw 
cnapters  dealine  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a^e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
Doot  IS  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

Xo  pains  have  been  spared  to  make  it  the  best  book  of  its  ki 
■eiyihing  regarding  telephone  work  and  management.    It  con 


i>o  pamb  nave  been  spared  to  make  it  the  best  book  c 
eveiyinmg  regarding  telephone  work  and  management. 


L'HAPTER 


The  rnventJOD  of  the  Telephone, 
i.    Sound    Waves.    Articulate    Speech, 

3.  Electric    Telephony.    The    Befl    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coil:   Its  Use   in   the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet  Telephones. 

9.  The   Bell    Telephone    Receiver. 

10.    Other  forms  of  Magnet  Telephones. 

U-    The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadier's  Bi-Telephone. 

12.    The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 
Fablisiied  and  for  sale  by    ELECTRICIAN 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  beea  so  favorably  received  by 

OONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 
26. 

27. 


Carbon   Transmitters. 

The   Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto     Bell. 

Automatic  Switches, 

Telephone  Line   Construction. 


CHAPTER  28. 

29. 
30. 
31. 


33. 
34. 
3R. 
36. 
37. 
38. 


40. 
4L 


42. 


Metallic  Circuit. 

Underground  Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  iu  Telephouy. 

Electromagnetic   Retardation. 

Exchange  Working. 

Small   Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress-    Appendix. 
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MISCELLANEOUS. 

(Continued.) 

ElliKOiit  Letvis  31.  I'rai'licat  Apiilicnti'tu  of  tin- 
liidicutor.     JOC  puees    ?2.UU 

J.  A.  l-Meniiiig,  Magnets  aud  Elecli'lc-Gurreots,  Ad 
eleuieutai-y  treatise  for  the  use  of  Elect i-iuul  Aiti- 
suus  aud  Scleuce  Teachere.  12mo,  clotb.  New 
York.    1898    ^'S.OO 

PniuciHCo,  M.  J.  Muulfliialities  vs.  Private  Cof- 
poralloDS.  With  Legal  and  KtUtorijil  Opinions,  Ta- 
bles and  Cost  of  LigUt  fm-Dtslied  by  private  corn- 
panics  and  munk-ijial  plants.  Sixtb  eJUlon,  re- 
vised.   8vo.    paper.    Rutland,    Vt.    1900.... ^1.00 

Garcke,  E.  ijanual  of  Klectiical  Undertakings,  ISOS- 
O'J.  Tlilrd  year.  &vo,  clotli.  Diagram.  2-1  maps. 
London.    180S    $4.00 

Ciillett,  AV.  Tlie  Phonograph,  and  How-to  Con- 
struct It.  AVIth  a  chapter  on  sound.  12mo,  rlotli. 
.?2.00 

Gorflon,  J,  E.  H.  School  Electricity.  Sources. 
Currents,  ileasureraents.  Telegraphy,  Telephony, 
Life'Ltning,  Electrolysis,  Induction,  etc.  202  pages, 
wiUi    140    Illustrations.       ]2mo.    clotb ?2.00 

Gruy.  EliNlia.    Nature's  Mh-acles S0.60 

Herric'k,  A.  B.  Modern  Switchboards.  221  pages. 
Illustrated.      Philadelphia,    1S08 $a.UO 

Hertz,  Heiuricb.  Miscellaneous  Pai>ei-3.  With  in- 
troduction by  Prof.  P.  Lenard.  Authorized  trans- 
lation by  D.    C.  Jones,   and  G.  A.  Sehott.     Portrait. 

Svo,    cloth.    London,    189G §3  25 

The  present  volume  consists  mainly  of  the  earlier 
Investigations  which  Helnrleh  Hertz  carried  out 
before  his  great  electrical  researches.  Hitherto  they 
have  been  dlthcult  of  access,  being  scattered 
amongst  various  journals.  The  papei-s  are  for  the 
most  imrt  arranged  in  the  order  of  their  publication, 

HopkinS)  Geo.  M.  Experimental  Science,  Ele- 
mentary, Practical  and  Experimental  Physics.  650 
illustrations.      Seventeenth     edition.      Svo,       cloth. 

New    York,    1895 ?4.00 

The  leading- principles  ■  of  physics  are  Illustrated 
by  simple  and  inexpensive  experiments,  and  most 
of  the  engravings  are  now  for  the  first  time  em- 
ployed  in    book   Illustrations. 

Honston,  E.  J.,  and  Kennelly,  A.  E. 
Electric  Heating.  (Elementary  Electro-Technical 
Series.)    lOmo.    cloth.    Illustrated SI. 00 

HoQHton,  E.  J.,  and  Kennelly,  A.  E.  The 

Interpretation  of  Mathematical  Formulae $1.25 

Hoauton,  E.  J.  The  Electric  Transmission  of  In- 
telligence.     SS    Illustrations.      12mo.    cloth $1.00 

Electricians  will  find  these  primers  of  marked 
interest  from  tlieir  lucid  e.xplanatlons  of  prin- 
ciples and  tlie  general  public  will  find  In  them  an 
easily  read  and  agreeable  Introduction  to  a  fas- 
cinating subject. 

.Telil,  Francis.       Manufacture  of  Carbons ?1.00 

Jonrnul  of  tlie  luNtitntion  of  Electri- 
cal Engineers.  Published  In  parts.  Svo, 
paiier.  1  to  118  now  ready.  Price  varies.  Price 
for  complete   sets  on   application. 

Joyce,  Samncl.  Examples  in  Electrical  Engineer- 
ing. For  the  use  of  Engineers  and  Technical  Stu- 
dents. With  40  diagrams  and  upwards  of  50  prob- 
IfUis  fully  worked  out,  and  150  with  answers.  Svo, 
clotb.      New   York,  1897 $1.50 

KeaHliey,  E.  Q.  The  Law  of  Electric  Wires  in 
Streets  and  Highways.  2d  edition.  358  pages. 
$4.00 

Kent,  Wxu.,  M,  E.  The  Mechanical  Engineer's 
Pocket-Book.  Fourth  edition.  A  Reference  Book 
of  Kules,  Tables,  Data  and  Formulae,  for  the 
Use    of   Engineers.    Mechanics    and    Students.    ]2mo, 

nmr.        N.     Y.,    1890 $5.00 

■  Lurdner,  D.  Hand-Book  of  Electricity,  Magnet- 
ism and  Acoustics.  New  edition.  By  G.  C.  Fos- 
ter.   400    llliistrntlons.       12mo,    cloth $2.00 

l.e  Van,  "W.  B.  Tlie  Steam  Engine  and  the  In- 
db.-ator;  their  Origin  and  Progressive  Development. 
Including  the  most  recent  examples  of  Steam  and 
Gas  Motors,  together  with  the  Indicator,  Us 
Principles,  Us  Utility  and  Us  Application.  Illus- 
trated by  205  Engravings,  cbiefiy  of  Indicator  Cards. 
Svo,    cloth.        Philadelphia,    1892 $4.00 

I-c  Van,  Win.  B.  The  Practical  Management  of 
Engines  and  Boilers.  49  Illustrations.  2GS  pages. 
...'. $2.00 

Ijieclcfeld,  G.  Practical  Hand-book  on  Gas  En- 
gines. With  Instructions  for  Care  and  Working 
of  the  Same.  Translated  with  pennlssion  of  the 
author  by  Geo.  Blchmond.  To  which  has  been 
added  full  directions  for  the  running  of  Oil  Eu- 
glues.         12mo,     cloth.    IlluHtrated $1.00 

Martin,  T.  C.  and  SacliM,  JoMcplt.  Electrical 
Boats  and  Navigation.  Svo,  cloth.  143  lllustra- 
tfons    ; $2.50 


Max-well,  J.  Clerk.  The  Scientific  Papers  of. 
Edited  by  W.  D.  Nlven,  JI.  A.  2  volumes,  quarto, 
clotl-    $25.00 

Muiiro.  J.,  and  Janiieson,  A.  Electricity  and  its 
Uses.  With  numerous  illustrations.  12mo,  cloth. 
$1.40 

Xeiiniann's  Theory  and  Practice  of  Electrolytic 
Methods   of  Analysis $."1.U0 

Oliuk,  Dr.  G.  S.  The  Galvanic  Circuit  Investi- 
gated Math-^imatlcally.  Berlin.  1827.  Translated  by 
Willi.'im  Francis,  with  a  preface  by  the  editor, 
Tbos.  D.  Lockwood,  M.  Inst.  E.  E,  IGmo,  cloth. 
(Van  Nostrand's  Science  Series,    No.  102) $0.50 

Pieree  and  Richardson.  The  National  Elec- 
trical Code.  An  Analysis  and  Explanation  of  the 
Underwriters'  Electrical  Code,  intelligible  to  non- 
experts.      12mo,  leather.       Chicago.    1S9G.    ....$2.00 

Practical  Electrics.  A  Universal  Handy-hook 
on  everyday  electrical  matters,  including  connec- 
tions, alarms,  batteries,  bells,  carbons,  induction, 
intensity  and  resistance  colls,  dynamo  electric  ma- 
chines, fire  risks,  measuring,  microphones,  motors, 
phonographs,  photophones,  storage  and  telephones, 
being  the  electrical  portion  of  the  "Third  Series 
of  Workshop  Receipts."'  Fifth  edition.  135  pages. 
120    Illustrations.        12mo,    cloth $0.75 

I'ray.  TIio.h.,  Jr.  Steam  Tables  and  Engine  Con- 
stants. For  facilitating  all  calculations  upon  Indi- 
cator Diagrams  or  Various  Problems  connected  with 
the  operation  _of  the  Steam  Engine,  from  reliable 
data  and  with  precision  compiled  from  Kegnault, 
Rankine  and  Dixon  directly,  making  use  of- the 
exact  records.      Svo,  cloth.       N.  Y.,  1894 $2.00 

Proeeedinfts  of  tlie  National  Conference 
of  Electricians.  Philadelphia,  September  8-13, 
1883.     36mo.  cloth.       New  York,  1SS4 $0.75 

Proceeding,H  of  tlie  International  Elec- 
trical Congress,  held  in -the  City  of  Chicago. 
August  21-25,  1893.  Svo,  cloth.  Illustrated. 
\ $3.00 

Proceeding's  of  tlie  Electrical  Society 
of  Cornell  University,  '94-'95.  Volume 
II.    Svo,    cloth.        Illustrated $0.75 

Repl  ogle,  Mark  A.  Electricity  and  Water 
Power.  A  valuable  work  on  the  generation  and 
transmission  of  electrical  energy  by  water  power. 
Of  vital  interest  to  engineers,  students,  mechanics, 
water  power  owners  and  investors.  Includes  de- 
scriptions of  the  most  representative  electric  water 
power  plants  in   the  United   States $1.00 

Richard.  Joseph  AV.  Aluminum;  its  History, 
Occurrence,  Properties,  Metallurgy  and  .applications, 
including  Us  alloys.  Third  edition,  revised  and 
greatly  enlarged.  lllusti-aled"  by  twenty-eight  en- 
gravings and    two  diagrams.       Svo,    cloth $6.00 

Roherts,    E.    W.         Gas    Engine    Hand-Book.       220 

pages,    39    illustrations $1-00 

.\  stnndai-d  reference  book  for  those  interested  in 
gas   engines. 

RubiiiHOn,  "W.  Gas  and  Petroleum  Engines.  A 
practical  treatise  on  the  internal  combustion  engine. 
With  numerous  Illustrations.      Svo,  cloth. Ueprlnling. 

Roehlins'N,  John  A.,  Sons  Co.  Hand-book 
of  Tables  for  Electrical  Engineers.  119  pages. 
Cloth.      Trenton,    1S92    $1.50 

Roper's  Handy  Book.  Hand-book  of  Modern 
Steam  Fire  Engines;  Including  the  running,  care 
and  management  of  Steam  Fire  Engines  and  Fire 
Pumps.  2d  edition,  revised  aud  corrected  by 
H.  I^.  Stellwagon.  Illustrated.  12mo,  mor.  tucks. 
Philadelphia,    1897 $3.50 

Sloane,  T.  O'Connor.  Electric  Toy  Making  for 
Amateurs,  Including  Batteries,  Magnets,  Motors. 
Miscellaneous  Toys  and  Dynamo  Construction.  Fully 
illustrated.       Second   edition.       12mo.   cloth. ..  .$1.00 

Sloane,  T.  O'Connor.  The  Arithmetic  of  E^ec- 
trlcUy.  A  Manual  of  Electrical  Calculations  by 
.\rUhmctlcal  Melliods,  including  numerous  rules, 
exaniides  and  tables,  In  tlie  field  of  practical  elec- 
trical engineering  and  experimenting.  Fourth  edi- 
tion,   revised.        12mo,    cloth $1.00 

Sloane,  T.  O'Connor.  How  to  Become  a  Sue- 
cessftd  Electrician.  The  Studios  to  bo  followed. 
Methods  of  Work,  Fields  of  Ojieratlon  and  Ethics 
of  tlie  I'roCfssIon.  lOmo,  cloth.  Illustrated 
SI. 00 

Smith,  J.  B.  Wire;  Its  Manufacture  and  Uses. 
HlHtorlcal  Review,  Chemical  and  Physical  Character- 
Isllcs,  PIa«t  used  In  its  Production,  Processes  of 
Annealing,  Tempering,  Hardening,  Resistance  tu 
Tension,  Torsion  and  Bending  Strains,  Commer- 
cial Uses,  Wire  Ropes,  Netting,  Factories  at  Home 
and  Abroad,  etc.  150  Illustrations.  Svo.  cloth. 
$3.00 


Soiitliani,  A.  D.  Electrical  Englnbering  as  a  Pro- 
fession. How  lo  Enter  it,  and  Guide""  to  the  Ed- 
gineerlug  Profession.  Official  edition.  Svo,  cloth. 
With    33   plates    $1.50 

Siiou,  E.  AVorkshop  Receipts.  Third  Series.  De- 
voted to  Electrics;  Alarms,  Bells,  Batteries,  Car- 
bons, Coils  (induction,  intensity  and  resistance). 
Dynamo  Electric  Machines,  Measuring,  Microphones, 
Motors,  Phonographs,  Photophones,  Storage,  etc.; 
Metallurgical  Processes.  Fully  Illustrated  and  unUonn 
with  two  previous  volumes.      12mo,  cloth $2.00 

.Steele,  James  "W.        Steam,  Steel  and  Electricity. 

12mo,  cloth.    Illustrated.       New  Yorii,  1896 $1.0U 

The   Story    of   Sleam,    the   Age    of   Steel,    the    Story 
of  Electricity,    Modern  Electricity. 

Steyens,  H.  G.  Mechanical  Catechism.  For  Sta- 
tionary and  Marine  Engineers,  Firemen,  Electri- 
cians. Motormen,  Ice  Machine  Men,  and  Mechanics 
in  general.  330  pages.  Over  240  illustrations. 
Cloth   $1.U0 

Thompson,  Silyanua  F.  Development  of  the 
Mercurial  Air-pump.      Svo,  paper   $0.00 

Thompson,  Silvanns,  P.  Electricity  in  Mining; 
Being  the  Operatives'  Lecture  delivered  at  Car- 
diff, at  a  meeting  of  the  British  Association,  August, 
1891.  Illustrations  and  two  folding  plates.  Svo. 
sewn     $0.8U 

Tlioiusou,  Jos.  J.  The  discharge  of  Electricity 
through  Gases.  Lectures  delivered  on  the  occasion 
of  the  sesiiulcentennial  celebration  "of  Vrincutun 
University.  12mo,  cloth.  Illustrated.  New  York, 
1898    : $1.00 

Trevert,  EdT^ard.  Experimental  Electricity. 
Numerous  illustrations.  New  revised  and  enlarged 
edition.        12mij,     cloth $1.00 

Tro^vbridee'H    AVliat    Is    Electricity?       315 

pages.       53    illustrations.    Price $1.50 

An    excellent    resume,    popularly   written,    of    mod- 
ern   theories    of    electricity. 

Tuuzelniann,  G.  W.  de.  Electricity  In  Modern 
Life.       Illustrated.       12mo,    cloth $1.25 

Tyudall,  John.  Heat  a  Mode  of  Motion.  Sixth' 
edition.      591  pages.       125  illustrations $2.50 

AVakeman,  AV.  H.  .Modern  Examination  of  Steam 
Engineers  or  I'ractical  Theory  exiilained  and  Illus- 
trated. A\rltten  for  engineers  by  an  engineer. 
13mo.     cloth.        Bridgeport,    1895 $2.00 

AValker,  Ed«-ard.  Terrestrial  aud  Cosmicai 
Magnetism.       Svo,   cloth $5.00 

"Woods,  C.  E.  The  Electric  Automobile.  Its  con- 
struction, care  and  operation.  12mo,  With  many 
iliustraiions     and     diagrams.        Clotb $1.25 

■Worinell,  R,  Electricity  In  the  Service  of  Man. 
A  Popular  aud  Practical  Treatise  on  the  Applica- 
tions of  Electricity  In  Modern  Life.  From  the 
German,  and  edited  with  copious  additions  by  R. 
Wormell.  aud  an  Introduction  by  John  I'erry,  With 
nearly    S50  illustrations.      Royal  Svo,    cloth $3.00 

Z«icker's  Revised  Instructor.  For  Machin- 
ists, Firemen,  Electricians,  and  all  classes  of  Steam 
Engineers.  The  work  of  a  practical  machinist, 
under  the  form  of  questions  and  answers.  Price, 
llexlble  cloth $0.75 

PATENTS,    PATENT    LAW    AND    IN- 
VENTIONS. 

Ahbott.  B.  V.  The  Patent  Laws  of  AU   Nallons. 

I  2  volumes.       Svo,    sheep.     Washington,    1887.  .$13.tH) 

Beach,  Edward  S.  Digest  of  the  Decisions  of 
Law  and  I'ractice  in  the  Patent  OtHce  from  1880 
to  1890.      Svo,  sheep $3.00 

Bon^'htoii,  H.  F.  Patentee's  Guide.  Information 
for  all  sorts  and  conditions  of  inventors  in  all 
pa.'-ts  of  the  world.       12mo.  cloth $1.G0 

Curpmael,  A.  and  E.  Patent  Laws  of  the  World. 
Collected,  edited  and  indexed.  Second  edillon, 
revised.       2  volumes.       Svo,    cloth $11,50 

CroHM'ell,  S.  G,  Collection  of  Patent  cases,  crit- 
icised, explained,  overraled  or  otherwise  limited 
by  decisions  of  the  Federal  Courts.  Svo,  cloth. 
$3.00 

Electric  Rail'ways.  Selected  United  States  Pat- 
ents relating  to  Electric  Railways,  owned  or  con- 
trolled by  the  Thomson-Houston  Electric  Com- 
pany, Brush  Electric  Company,  and  allied  corpo- 
rations. .    Svo,    cloth..  Illustrated .$3.50 

Fulton,  David.  Practical  Treatise  on  Patents. 
Trade   Marks    and   Designs.       Svo,   cloth $0.00 

Gerand,  Jnles.  Patent  Laws  of  Latin  America 
(South  aud  Central  America).     12mo,  paper $1.00 

(To  be  Continued.) 
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MclNTIRE'S    PATENT 

CONNECTORS  AND  lERMiNllLS. 

Special  Cor.r.ccio-;  '.--r  HARO-DRAV.N  COPf  ER 

WIRE,  all  si.'CS.     FUSED  WIRE.  FUSED 

LINKS  rr.=  STRIPS. 

rilE  G.  HclNTIRE  CO.,  13  S  15  Franklin  St., 

NEWARK,    N.  J. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matt&r  what  make  of  turbine  has  been  in  use.  STATE  RE<JUIREnENT5 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


"-"^    "MANROSS"     -a 

H4IR  SPRINGS 

FOR   EltCTRIC 

■  iMDIC«.TIWO  /%NE>  RECORDING 
GAUGES    STEAIVI     GAUGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tlie  United  States. 

Non-5Iagnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order, 

Fi  N.  MANROSS,  Forestville,  Conn. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
I8°n  esrllacit  tt,,  Nn  Ycfk. 


iRAHCHES;{gjg  Bsirtsra  ti 


BOSTON: 


MN  FRANCISCO: 

7t  Fted  isMlm 


X 
X 


X 

♦ 


I 


The  Telephone  Hand  Bookp 
New  Dynamo  Tenders'  Hand  Book^ 

Bell  Hangers'  Hand  Book^ 
Incandescent  Wiring  Hand  Bookp 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Bool(  Series. 
Price,  by  mail,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 


1 


i 


IMPROVED 


/-■«,-• 


ALTERNATOR 

SANDUSKY 

OHIO 
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Horizontal  Internal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Compound  Engines,  1 00  to  800  H.  P. 

The  Ball  Ensine  Co.,  Erie,  Pennsylvania. 

Chicago  Office:  (B26  Monadnock  Block. 


WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  51ZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


THE  ROAD 

TO 

OMAHA 

AND 

SIOUX  CITY. 


Chicago,  Milwaukee  &  St.  Paul  Ry. 

SHORT  LINE. 

Electric  Lighted  Trains. 
Perfect  Service. 


TICKETS,  95  ADAMS  ST. 


\ 'i^  J 


MDNDN  ROUTE 


IS  Ttie  DIRECT  LINE- 
Ijf  BETWEEN 

CHICAGO. 

INDIANAPOLIS, 
CINCINNATI 

LOUISVILLE. 


CITY  OFFICE  232  CLARK  Sr 
— i^/?r'=*  cniCAGO. 


I 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 


CHICAGO 


ALTON 


RAILROAD. 


PERFECT  PASSENGER  SERVICE  BEIWEEN 


r^.?^'^.^lii-ag.SMSKLi=ia& 


CHICAGOanp  KANSAS  CITY. 

CHICAGO  AND  ST.  LOUIS. 

CHICAGO  AND  PEORIA. 

ST.  LOU  I  Sand  KANSAS  CITY 


TnroDgh  PcllmaD  service  between  Cliloago  and 


HOT  SPRINGS,  Ark.,  DENVER. Colo., 
~     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  oND  OREGON. 


If  you  are  contemplating  a  trip,  any  portion   of 
wblch  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph' 
eta,  rates,  time  tables,  etc. 

GEO.  J.    CHARLTON. 

Qeneral  Paeaesper  and  ^cket  Agent, 

CHJOAOO.  n.LTWniR 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 
RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North -Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway> 

461  Bro^idway,  -  New  York|43s  Vine  St.,  ■  Cincinnati 
601  Chcs't  St..-  Philadelphia  507  Smithfield  St.,  Pittsburt; 
368  Wasliington  St.,  Boston  234  Superior  St..  -  Cleveland 

701  Main  St..  •  •  Btitfalo  17  Campii-^-Martlus,  Detroit 
Lm2  Clark  St,,-     •      Chi..,ij.'ul;..  Kini:S[.,E:iEt,T...r._.ntc.,Ont. 


™l 

1 

w 


_.,^       .  OF     SVEfty      OlSCRIPTlON 

THE    WALLACE  BARNES  CO. 
KTABtlSHED   1857  BRISTOL.  CONN..U.^A. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CBVCIBIiK  CO.,    -    J<:BS£Y  CITY,  N.  JT. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTINC  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  Jrom  a  wheel  of  the  satne  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
TunniTig  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  poh 
sible  strength.    A  gate  unequated  in  quickness  and  cane  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  vnth  half  to  full  vmter. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


JEFFREY  ^iiri  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


STUDENTS^ 

Will   find   that   the  Wester> 
Electrician    can    help    them 
wonderfully   in   the   study    o) 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance 

Eledtrlcian  Publishing  Co., 

tuiieSlO  IVIari;ue«t«  BIdq.,      -     CHICAGO 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


REG.TRAOE MARKS   Jhe  Rhosphor  BRONZE  Smeltin^Co.Ijmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
J%j/,/u> Jju„jr-  —  DELTA    METAL-^ 

y7\  CASTINGS,  STAMPINGS  and  FORCINGS 

/dELT^,  original  andSoleMakers  in  the  U.S. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,   Profusely  Illustrated.         Price,  $3.00. 

The  Only  Work  Treating:  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary   Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic   System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
In  the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

610  Marquette  Building,  CHICACO; 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  >'ational  KlectrlcalCodeexplalned 
and  llUistruled  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  GUSHING,  Jr.,  A.  1.  E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  Stales. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managere 
and  Wiremen. 

BECAUSE 

It  Is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date.  ,, 

It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 
trations. . 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes.  '  

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

ElECTRIOIAI  PUBLISNINe  Co., 

510  M.rquotto  Buildinc,  -  •  CHICAGO,  ILL. 
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EDAR    POLE 

'       5  0  TO    80  FT.    A    SPEC  I  ALT  Y. 

JohnH.rowler,  "c°h'ir'o\'5:f,V'- 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SABGENT  CO., 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

^"JZ  "orter-iviorse:  oo., 


PRINCIPAL  OFFICES, 


SAQINAW,  9IICH. 


iPjiilik^AW^  (Mi^fjoJ^  §A\^^ywvW  a<JV«iW  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirg*  Stock  Constantly  on  Hand. 


Poles 


POLES.! 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.  I 


BERTHOLD  |  CROSS 

&  JENNINGS,  I         ARMS. 


ST.  LOUIS. 

Chemical  Building. 


LONG  LEAF 

PINE  AND  FIR. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  While  Cedar  Products. 


ELECTRICAL  BOOKS. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  510  Marqiiette,  CHICAeo. 


CR055~ARM5 
PIN5,  BRACKETS 

lYe  wanufactured  and  sold  o/er 

SIX  Mif/iOi?  P/ns  and  moM/f/m 

Cross -Arms  /n  /399. 

Our  goods  are  iSe//)  sra/rdara/ 

vVe  monufocfure  on/t/  from  Aesf 

rrro/er/a/ 

Seiner/  Facfor/es 

Skilled  help  anduneaualed  fac- 
ilities er/crSle  us  lo  fill  all  orders 
promplli/. 

Capociti/:  over  5.000    \ 

Lons leaf nellon pine        I  p^^A^., 

Cross  Arms.  >  f^eri/aY 

Orer  Jfs.ooo  Locust  Pins  J 

Let  Us  Know  Your  YYants 
E.J.NOBLETT 

898  -  902  -  35  fh.  Street, 

Chicgso.- 

Long  distance  Telephone. Yards.sos 


R.   H.   LEAVITT, 

Capron,  III. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It.  'Will  sit  up  late 
and  rise  early  to  answer  you  and  fill  your  orders 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewisburg,  Tena.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Montlcello,  Ark. 


Our  Feed  Water  Heaters 


Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 


BOILER  FEED  PUMPS, 

SINGLE,  DUPLEX  AND  TRIPLEX. 


TRIPLEX  PUMPS, 


ELECTRICALLY 
DRIVEN—. 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OYU  MILL  MACHINERY. 

I-F  I  n-t^i-^s^^d  ^Kdcir^ss 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.. 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  Aw 


CEDAR  ROLLS 

LINDSLCy    BROTHERS    COMPANY 

MeWOMIIMEE.  M/CH.     AND       PORTLAN  D,   ORECO  N. 

WHOLESALE  PRODUCERS 

SO'VOOr    TO    80-FOOr    POLES   OUR   SPCCIALTY 


TEXAS  ARM  &  PIN  CO.,  VAir'"' 


MANUFACTURERS  OF 


UNTAPPED  LONG-LEAF  YELLOW  PINE  CROSS  ARMS  AND 
HARDWOOD  PINS  AND  BRACKETS. 


Capacity,   lOtOOOArms 
per  day. 


In  filling  some  large  orders  for  ten-foot  Arras  it  has  been  necessary  to  cut  about  100,000 
high-grade  Arms  under  ten  feet,  all  sizes  and  colors,  on  which  we  will  quote  you  very 
close  prices  during  the  next  thirty  days,  as  they  are  in  our  way  at  the  mills.  We  quote 
delivered  prices,  and  if  you  are  in  a  hurry  use  the  Western  Union  code  at  our 
expense. 

CHICAGO  OFFICE,  W.  H.  Quaw,  RtprMentatlve,      Address 

10  Temple  Court  Building- 
Phone  Harrison  2018.  Beaumont,  Texas, 


Texas  Arm  &  Pin  Co., 


Street  Railway  Ties. 


Specialty:  7-foot 
White  Cedar  Elec- 
tric Eailways,  etc. 


Poles. 


IRRIZO  A  SONS,  DAOOETT.  IVIICIH. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,  MICH. 


TIES. 


Eleven  Pole  Yards  In  Michigan 

Wholesale  Froducers  fior  30  years- 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Ifuinfkctiir«n  uid  De»len  In 

Y«ll«w  I'ine  Crosi  Arms,  Loouit  Pins,  Oak  Pins,   Electrical 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 
Delivered  prices  quoted,  F.  O.  B.  oars,  yonr  city,  In  any  quantity.   ^y-WKITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prices. 


POLES 


Catalogue    and    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  Linemtn  and  Construction  Men- 

AODRCSS: 

MATHIAS  KLEIN  &  SON,  Maniilacturers, 
87-89  w.  VAN  burcn  ST.  Chicago,  til. 


Indiaaapolis-An,  Bracket  spin  Co. 

SuccMlorc  to  J.  B.  MACERS, 


Arms,  Bnckets.  LoGust  and  Oak  Pins, 
Tent  Stakes,  ROPE  lock  Blocks. 

'Ottice:  l26S.Marlillsn  St.,  Inillanipollt.  Ind. 
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Westinghouse 


ALTERNATING 

CURRENT 

GENERATORS 


Operating  in  many  of  the  finest  and  most  modern  Power  Stations, 


Westinghouse  Alternating  Current  Generators,  Installed. 

Westinghouse  Electric 

&  rianufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


Non-Slipping. 

Non-breakable. 

Economical. 

Durable. 

Balanced. 

Neat  design. 

Light-weight. 

Non-Magnetic. 


The  Popularity  of 
Rockwood's  Patent  Compressed 


Six  thousand 
various  sizes 
partly  finished 
carried  con- 
stantly in  stock. 
Hubs  any  shape, 
any  position. 


Paper  Pulleys 

['■'■For  one-sixth  century  the  standard  for  durability  and  efficiency .'''' ) 

arises  in  a  measure  from  their  stability. 
Engineers  and  users  should  not  fail  to  specify  Rockwood  Patent  Compressed  Papc-  Pulleys  on  all  contracts. 

CATALOGUE  FOR  THE  ASKING. 

ROCKWOOD    MANUFACTURING    COMPANY,   Pafer  Pulley   Sales  Deft.,  330   So.  Pennsylvania    Street. 

Indianapolis,  Indiana.,  U.  S.  A. 
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FORT  WAYNE    ELECTRIC   WORKS, 


(INCORPORATED.)- 


The  Latest  Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OILTRANSFORMERS. 

Capacities; 
From    5  to   1,200   Lights. 


OUR    BULLETIN  NO.   1013 

WILL  GIVE  YOU  DETAILS. 

WRITE  FOR  ONE. 


SOME  FACTS: 

Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 

and  Secondaries. 
Careful 

Mechanical  Design. 


I 


TYPE  A  5  Kw.  UNIT. 


Main  Office  and  Factory: 


Fort  Wayne,  Ind. 


I 


N 


T  T 


WESTERN  ELECTRICIAN'S 


ROR  I90I. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  ''B7zr  CHICAGO. 
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MORSE 

INCANDESCENT  CORD 
LAMP  ADJUSTER. 

The      only      (nonconduclor) 
automatic  adjusteronilie  mar- 
ket. It  hasthewritlen  approval 
of  every  Board  of   Fire  Under- 
writers, Factory,  Insurance  and 
Electrical   Experts  it  has  ever 
been  shown  to.     With  its  aid 
lone   can   adjust  any   kind    of 
la  lamp  and  shade  up  or  down 
f  in  a  second's  lime.    Just  what 
is   needed  in   factories,   mills, 
shops  and  offices. 

I\  Price,  50c. 

\^  Write  for  trade  discounts. 

THE  INCANDESCENT  ELECTRIC 

LIGRT  MANIPULATOR  COMPANY, 

116  Bedford  Street,  Boston,  Mast. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mecbanical  purposes,  in  sheets, 
tulxs,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


A   NOVELTY-JUST  OUT! 

UNIVERSAL  CORD  SPOOL. 

Thlslsaneataud  Dovel  device  for  adjiistiiiR  tlie  Irn^th  of  cord  of  your  drop  light. 
Quickly  attached;  always  haugs  straight;  cannot  slip;  no  loop  to  daucle  about;  no 
socket  to  be  removed.  Made  of  hardwood,  n  tural  green  or  cherry  liDlsli.  Trices  ou 
a]ii)Ilcation.    Manufactured  and  patented  by  the 

CRESCENT  MFG.  CO.,  52  W.  Jackion  Boulevard,  Chicago,  III.,  U.  S.  A. 

For-  Suh-  by  All  Dnvlftm  tn  Klet^tiical  Supplies. 


READY  FOR  THE  MARKET. 


"FBHOO,"  the  neir  atyle  Craol*  rosette, 
■nlalloii  perfect,  Ions  tills*,  saperloT 
in  every  detail. 


In- 


Peru  Electric  Mfg.  Co..  Peru.  ind. 


FIXTURES 

Electric  and  combination,  now  made 
by  us  at  St.  Paul.  VFe  can  duplicate 
fixtures  listed  in  any  catalogue  pub- 
lished.   Send  us  a  sample  order. 


AMERICAN  ELECTRIC  CO., 


^A/•  M 


ST.  PAUL,  MINN. 

andl^  E'v^ryfeHlriB  El^O'fcrl* 


Kentucky 
Incandescent 


KENTUCKr  ELECTRICAL  CO.,  Owensboro,  Ky. 

Miloasa  AsMit,  J.  W.  arooka,  eoi  Plymauth  BldB. 


FARIES  ADJUSTABLE  LAMP  HOLDERS 

Permit  the  electric  light  to   be  in- 
stantly placed  where  it  is  needed. 

IMade  for  Shop,  Factory,  Store, 

Office,  Residence;  infact.wher- 

ever  the Incandes- 

,  cent  Lamp  is  used. 

The  Latest  and  Best  Thing  in  Reflector  Shades. 


We  make  many  sizes  and  styles  of  Aluminum  Shades  and  Reflectors. 

^r%^r%\f\rytm^  M ««     A  "'  Adjustable  Holdem,  Portables,  Chande- 
\^ a.\alV^***S  no.  O  lun,  Wall   Brackets, etc.,  etc., Just  issned, 

*^— "^^  '^^^^^  'Will  be  mailed  npon  application. 


FARIES  MFG.  CO.,  Decatur,  III. 


^  Black  Diamond  File  Works 


Eat.  IMS. 


Twelvt 
Mtdali 
Award«4  at 
International 
Expotitisni. 


% 

Xt  OVm  SOODS  ABE  OM  SA1.E  IK  KTBBY  \MA.UUtV,  HABDWABB 
V(  BTOBE  IBT  THB  VnTiCD  STATBB  AMD  OAMADA. 

^  G.  &  H.  BARNETT  COMPANY, 

L  PHILADELPHIA,  PA. 


il   STURTEYA1(T  "ij 


FORGES 


35  Siylcs    nnd     jSijes 
Perfect   'Workmanship 
Substantial   Designs 

Carefully  fiiied  mechanism 


Blowers 
Exhausters 
Steam  Fans 
Qectrlc  Fans 
Engines 

Electric  Motors 
Gcncratint  Sets 
Exhaust  Heads 
Steam  Traps 
Heating 
Ventilating  >< 
Drying  Apparatus 
Mechanical  Dralt 


il 


■.■  I;  S 


:«£ 


fy  i-^ 


Tol,  XXTIII, 


$3  Per  Annum. 


-.right,  1901.  by  Electrk-ian 
I^bllBblnff  Cumpanj,  Ctilcaifo, 


'opyi 
■ubll 


CHICA&O,  JANOART  26,  1901, 


iO  Cents  a  Copy. 


No.  4, 


I  MP  LEX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

r^R  "ixson"'"'^     Simplex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81    Cornhill,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSON, 

I  137  Monadfiock  Block,  CHICAGO 


1889— Paris  Exposition, 
Kedal  for  Rabber  Imanlatlon. 

1893— World's  Fair, 
SEedal  for  Rabber  Insulation. 


TRADE  MARIC 


THE  STAKBABD  FOR 

RUBBER  IirSUIiATIOK. 

Sole  Manufacturers  of 

Weather- 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^^.f''  Wires. 


THE  OKONITE  CO..  Ltd. 


tllUrd  L.  Cindee, 
DuTAnt  Cheever, 


Managers.     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Suit 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TEtEPHONE.   TEUEaRAPH  AND   FIRE   ALARH   CABLES. 

All  Wires  are  testeit  at  Factory.  JOSBSBOKO,  IND. 


^Standard  Underground  GableCo. 


I       ^  I    642  The  Kookery, 


Chicago. 


WestlDEhouse  Bldg.,       seLibertySt., 
Pittsburg,  New  Yort  City. 

Mills  Build  JDg.  San  Francisco. 


1225  BetZ  Bldg^ 

PhUadelpMa,  Pfe 


qrr  Electric  Cables,  Conduits,  Wires  and  Accessories^ 


Also  Sisb  €rrade  Babber  Covered  Wires  and  Cables. 


HtK 


'NA/IRI 


National 

India 
Rabber  Co.'s 

RUBBER  COVERED 

cs  XX.IMD  c^k.bi-e:s. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I, 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne  Kctra  Blacfec  FjDiftliixig  Tamisb, 

Sterling  Black  Air  Drying  ■Varnlsb, 

Sterling  Black  Core  Plate  Varai«b. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.S.  A. 


THE  STERLINO  VARNISH  CO., 

95  ColmoreRow,  Birmingham,  Fngland. 


-ri  iMVJivi 


PFOH  ALL  PURPOSES.      ^ 
Scrap  and  Native  Platinum  Purcbued. 
■AKKK  A  CO..  408-«l4  Kew  Jersey 
Railroad  Ave.,  Kewark.  S.J. 

Hew  York  OfOce,  lao  Liberty  Street. 


for  agents. 


2,0D0  IN  USE. 

Bipolar  and  Multipolar  Mo* 
tors  from  V4  to  50*iorse  power. 
Dynamos  from  10  lights  to  700, 
We  sell  or  rent.  Good  proflti 
The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohli, 


GENUINE  SWEDISH 
COAL- GRAIN 


^' 


5^1 


i!ft«2 


PSOHfc^ 


WESTIIN  Electrical  hmmiA  Co., 

—"^^      114-120  WiUiam  St.,  NEWARK,  N.  J.,  U.  S,  A. 

WtslfliSlwdirdPortablB  Direct  aeidiw  ^''"™'"*'  "'""""""''"s,  voitamineters, 

—  ^  Afflnetirs,    Mllllamraeters, 

Ground  Detectors  and  Circuit  Testers, 
Portable  6alyanonieteri. 


"  PHONO-ELECTRIC  " 


WIRE 


'IT'S 

TOUGH' 


USED  FOR 

OUTSIDE  TWISTED, 
PAIR   TELEPHONE, 
DISTRIBUTING  WIRE. 

High    Tensile    Strenglh. 

High  Elastic  Limit. 

Great  Toughness. 

BRIDGEPORT  BRASS  CO., 

ig  Murray  St.,  NEW  YORK. 


Write  for  Wire  BookleL 


ELECTRICAL  OR  MECHANICAL. 


We  have  fine  facilities  for  light  mannfactur- 
Ing,  and  solicit  correspondence.  Estimates 
given  on  quantity  or  small  lots.  PUNCH  PRESS 
A.Xi>  SCREW  JlACaiNE  WORK. 


SPIES  &  COMPAUrr, 

S7-89  W.  Van  Bnren  St.,  Cbicago,  HI. 


STANLEY  A.  0.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  >'ew  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Ifiintrealand 
Toronto. 


Queen  tc  Co., 

lOlO  Chestnut  St.,  Phila. 

480  MONON  BLoe.,  c::icAGo. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 

Aiericaii  Titrifleil  ConM  Coipny, 

MASUFACTTTKEBS  OF 

VITRIFIEQ  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  tor  Complete  Installation 

of  Conduit  Systems. 
General  OfHces:  39  Cortlandt  St,,  N.  T. 


Rockwood's  Patent  Corapressed 


Will  eflEcctually  prevent  iiickering  lights. 
Specify  i/iem   on  all  orders  and  contracts. 
THE  ROCKWOOD  MANUFACTURING  COMPANY, 
\  P.  O.  Box  462  (D),  Indianapolis,  Indiana,  U.  S.  A. 


For  use  in 

Electric  Plants 

and 
Poifer   Stations. 

BM's  Dry 
„  ^  HoiFlaie 
OryPaini  Paint, 

PUMP  TtieStar 

Brass  Works, 

67-69  S.  CansI  St., 
Cbicigo,  111. 

Send  for  circu- 
lars and  itrices 


[PDOENIX  GLASS  CO.] 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
:    GLOBES,  SHADES,  Etc. 

»  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
•  LATEST  CATALOGUE. 

I  Pittsburgh    New  York.    Chicago. 


VVestim  StaniiflFd  Portable  I>lTe«t 
Beadliie  Ammeter. 


Beelin— European    Weston   Electrical  Instru- 

'    ment  Co.,  Ritteratras*.  No,  38. 
Losiios— Elliott  Eros.,  No.  101  St.  Martin's  Lane. 
Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.    The  Semi-Port- 
able J^aboratory  Staodardsare  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Mention  the  Western  Ei.bctbicias  when  writ- 
iog  tor  catalugues. 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire   Appliance  Co.? 

27  WILLIAM  STREET,  NEW  YORK. 

HOLOPHANE  CLASS  CO., 

IS  eas-l:  32nd.  St:.,  IME'XM^  YORK. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 


ONE  sii.'rEK  Medals 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOCUE. 


rx   n 


r  spECiAuriES  aspeci 

I  ELECTROLYTIC. 


^SjfeALTERNATING.  DIRECZl 
ENCLOSED.  OPEM.I 


\U VALf-ASl, 


Cleveland."  Ohio  U.  5.    A. 
^s'OX  IN   CARBON!     TRUS-r 


U      NJ 
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DYNAMOS  AND  MOTORS. 


ie:\a^    ^ihi^/xoo    noisei_css. 


We  have  all  sizes  of  these  fine  moderate 
.speed  Dynamos  and  Motors  for  Lighting, 
Elfectro  Plating,  charging  Storage  Batteries 
and  general  Motive  Purposes. 

We  guarantee  them  to  give  complete 
satisfaction,  and  for  simplicity,    durability, 


efificiency  and  tine  running  qualities  and 
finish,  equal  to  the  best  and  most  expensive 
machines  made.  They  are  noiseless,  do 
not  spark  or  heat.  Boxes  are  babbitted  and 
fitted  with  self-oiling  automatic  compressed 
grease  cups,  using  a  hard  oil  that  has  the 
appearance  of  vaseline. 


COMPOUND  WOUND  DYNAMOS,  1  10  VOLT. 

Complete  with  Base,  Belt  Tightener  and  Regulator.    Prices  Each,  Complete. 


Nn.   H    126-    ^S-Msht. 
No.  M    riN -luu-1  iithl 


!(   .to  Ol> 


Kn.  S  27-    50-lilellf  . 
Ao.  b  ^iU-aoU-JLisht  . 


ELECTRIC  MOTORS. 

Complete  with  Base,  Belt  Tightener  and  Automatic  Starting  Box.   Prices  Each,  Complete. 


Xo.  «  .io-a  H..P.,  »io  volt 

Xn.  S  :{l-4  M.-H..  no  Toll 
Xo.  n  H-e-f*  H.-P.,  no  voli 
Ao.  K  30  -2  H.-P..  5U0  TOlt 


(    SO  00 

SO  <IO 

137  no 

00  oo 


I\"o.  »  StS-t  H.-P..  240  TOlt  . 
Kin.  M  3*-4  H.-P..  280  volt  . 
a!o.  s  »5-»  H.-*"..  aao  voli . 
Kn.  e»  37—4  H.-P.,  sou  TOlt  . 


»  Ks  oo 

140  UO 

OJ  OO 


Sio.  S  HM-H  M.-l'.,  .5()0  volt SISO  KU 

WE    HANDLE    ALL    KINDS    OF    ELECTRICAL  SUPPLIES. 

OUR  COMPLETE  CATALOGUE  No.   156,  is  the  book  you  will  have  to  ask  for.    It  contains  a  world  of  other 

material,  such  as  you  are  needing  daily. 

CHICAGO    HOUSE    WRECKING    CO., 

WEST  35th  AND  IRON  STREETS,  CHICAGO. 


CoiPLicATED  Sr«RTiia  Mechahisi 


and  the  slmpllcily  of  operation 


THE  ABSENCE  OF 

Single-Phase  A.  C.  Motors 

to  all  conditions  where  It  Is  Impossible  to  give  a  motor  close  attflntlon. 

Write  for  prices  and  Bulleilns  Nos,  24.  35.  37  and  39,  telling 

of  their  many  other  advantages. 


,.^ 


10  H.-P.  A,  C.  MOTOR. 


WAGNER    ELECTRIC    MFC.   CO., 

General  OfTlces  and  Works  at  ST.  LOUIS,  U.  S.  A. 

BRANCHl«t:— >'ew  York.  222  Havemeyer  Bldg.;  Pbllarfelohla,  1000  IJelz  Bldg.;  Chicago. 
1624  Marquette  Kldg. ;  boston.  620  Atlantic  Ave.;  Ualitmore.  204  E.  Lexington  St.:  SanFrancibCO, 
693  Mission  St.;  Yokohama.  .)apan:  London.  Kuglund:  City  of  Mexico.  Primera  Humboldt,  12 
Apartardo  2100;  Ctias.  L.  Seeger.  Agt.  Foreign  itepartment,  223  Havemeyer  Building,  New  York. 


«c>-«^c^c>r>^c^r>c>^r>-C2^c>c>'^i.»'^<»<Y^<^<Y^ij<Y^^'<><^<ft<«»'7>* 


American 
Bridge  Company! 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  AH  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  oft/ie  world. 


General  Offices :  100  BROADWAY,  NEW  YORK 


VWE  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


9 
^ 

e 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa, 
Boston,  Mass. 
Buffalo.  N.  Y. 
Baltimore.  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  in. 


Canton,  Ohio. 
Cleveland,  C>hio. 
Denver,  Colo. 
Dululli.  Minn. 
East  Berlin,  Conn. 
Elmira.  N'.  Y. 
Grot  on,  N.  Y". 
Horseheads,   N.  Y. 


Lafayette,   Tnd. 
Milwaukee,    Wis. 
Minneapolis,   Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburp,  Pa. 
Rochester,  N.  Y. 


Seattle.  Wash. 
San  Francisco,  Cal. 
.Salt   Lrake  City,   Utah. 
Sydney,    N.    .S.    W. 
Trenton.  N.  J. 
Wilmington,    Del, 
Youngstown,  Ohio. 


I- 

t 


European  Office :  LONDON 


•«*i'C5.«j^r>c>'C>ti'O0'r>.t^ocs'r>><^<*.<»<i<»'4*.<Ti'«*<c»«t*<^<j« 
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CARBONS 


The  "Electra" 


I    Carbons  are  the 


recognized 

standard 

all  the 

world  over. 


UNEqUAL,LEt?  IN  QUAUT 
AND    EFFICIE^KTf 


S^  STEADY 
LLIAN-K  LIGHT. 


HU6O  REISINGERiiBBOAowAY  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


(( 


n 


Crown 


"Insulated  Conductors 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


J 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Alden  Electnc  Company       -U 

Alexander,  Thomas 12 

American  Battery  Company.. — 
American  Bridge  Company...  2 
American  District  Steam  Co..  5 

Amer.  Electric  Fuse  Co 10 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. .11 
Amer.  Eeflt.  A  Lighting  Co. ..11 
Amer.  School  of  Corresp  .  ..— 
Amer.  SteeKt  Wire  Company.  3 
Amer.  Toll  Telephone  Co.... "4 
Amer.  VitrlBed  Conduit  Co...  1 

Bain.  Foree — 

Baker  &  Company 1 

Ball  Engine  Company 18 

Barnes  Company,  Wallace. ...22 

Bameit  Company.  G.  &  H 22 

Becker  Brothers 12 

Belden-  LarwiU    Electric    & 
Manufacturing  Company. .10 

Berthold  AJennings 19 

Besly  J:  Co..  Charles  H 22 

Blue  Ridge  Locust  Pin  Co ....  19 
Bossen  EL  Construction  Co. .  9 

Bridgeport  Brass  Co  1 

Bollock  Electric  Mfg.  Co  ....— 

Camp  Engineering  Company.  12 
Canton  Insulator  &  Clay  Co.. 12 

Central  Electric  Co 5 

Central  5[fg.  Company 19 

Central  Telephone  &  El.  Co. .  - 
Century  Telephone  Cons.  Co.  16 
Chicago  i  Alton  Railroad.... 16 

C.i>-.W.R.R 18 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 


Chic.  House  Wrecking  Co 2 

C,  M.  ASt,  P.  R.  R 18 

Chicago  Mica  Company 11 

Chic.  Telephone  Supply  Co.. .16 
Cleveland  Armature  Works.  . — 

Couch  &  Seeley  Company — 

Cream  Flus  Company 10 

Crescent  Mfg.  Company — 

Crest  Manufacturing  Co 11 

Crocker-Wheeler  Company.— 

Cutler-Hammer  Mfg.  Co 1 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Davis  i  Stitt  Company 19 

Dearborn  Drug  &  Chem.  Co..  9 
DeDion-BoutonMotoretteCo.  4 
Diamond  Meter  Company..". — 

Diehl  Mfg.  Company — 

Dixon  Crucible  Co.,  Joseph. .18 
Driver-Harris  WireCompany.16 

Edison  Decorative  &  Minia- 
ture Lanrp  Department 10 

Edison  Mfg.  Company 5 

Edwards  &  Company :.  .13 

Electrical  Engineer  Institute.— 
Electric  Appliance  Company. 10 
Electric  Company  of  America  12 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company...  8 

Emerson  Electric  Mfg.  Co 9 

Ericsson  Telephone  Company  1 
Eureka  Electric  Company...  .  15 

Fanes  Manufacturing  Co — 

Farr  Tel,  &  Con.  Supply  Co . .  16 
"For  Sale" Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 
Fowler,  JohnH 19 


Franklin  Eng.  &  Elec.  Co. ...— 
Frankli  n  Model  Shop 11 

Garl  Electric  Company 16 

General  Electric  Company...  7 
General  Electric  Repair  Co...  12 
General     Incandescent     Arc 

Light  Company II 

General  Incand.  Lamp  Co — — 

Gordon  Batterj' Company 7 

Gould  Storage  Battery  Co....— 
Great    Western    Smelting   & 

Refining  Company 12 

Gregory  Electric  Company.  ..12 

Hart  wig  &  Miller — 

Hazard  Manufacturing  Co.  .10 

Helios-Upton  Company 6 

Hill,  W.  S..  Electric  Co — 

Hobart  Elec.  Mfg.  Company..  1 
Hodge- Walsh  El.  Eng.  Co....  16 

Holmes  Fibre-Graph.  Co 22 

Holophane  Glass  Company. ..  1 
Humphrey,  Henry  H Il 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co.. .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Interna tl  Corres.  Schools..   .13 

Jeffrey  Manufacturing  Co — 

Johnston,  Thomas  J ii 

Kansas  City  TeL  Mfg.  Co 15 

Kartavert  Manufacturing  Co. 22 


Kelley  &  Son,  Ben].  F 18 

Kellogg  Switch.  &  S.  Co..  .15,  16 

Kentucky  Electrical  Co 4 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathias 19 

KokomoTel.A  El.  M.  Co 16 

Leather  Preserv.  M.  Corp — 

Leavitt,R.  H — 

Leclanche  Battery  Company.13 

Leffel&  Co.,  James 18 

Lindsley  Brothers  Company.. 19 
Link-Belt  Machinery  Co 10 

JIaltby  Lumber  Company 19 

Manhattan  Gen'l  Const.   Co.— 

Manross,  F.  N — 

Matthews  &  Bro.,  W.  N 13 

Mclntire  Company,  The  C....— 

McLennan  &  Company,  K 10 

McRoy,  John  T .....10 

Mica  Insulator  Company 10 

Miller-Knoblock  El.  M.  Co....— 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad 18 

Munsell  &  Co.,  Eugene 10 

National  Carbon  Company...— 

National  India  Rubber  Co 1 

National  Tel.  Equipm.  Co 15 

New  York  Ins.  Wire  Co 9 

Noblett,  E.  J.... — 

Non-Polari2ing  Dry  Batt.  Co.  9 

North  Electric  Company 14 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 13 

Olds  Motor  Works 22 


Okonite  Company,  The  .. 
Oxide  Battery  Company.. 


Pacific  Electric  Company — 

Page,  Charies  G 11 

Paiste  Company,  H.  T. 22 

Palmer  Brothers .18 

Paragon  Fan&  Motor  Co — 

Perrizo  &  Sons 19 

Peru  Elec.  Mfg.  Company.. -.22 

Phillips,  Eugene  F 1 

Phillips  Insulated  Wire  Co. . .  11 

Phoenix  Glass  Company. 11 

Phosphor-Bronze  S.  Co 18 

Pittsburgh  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Reisinger,  Hugo 3 

R.  L  TeLeph.  &Elec.  Co 16 

Richmondt  Conduit  Co 11 

Robertson  &  Sons,  James  L.'.— 
Kockwood  Mfg.  Company.,  1,  20 

Roebling's  Sons  Co.,  J.  A 5 

Roth  Bros.  &  Company — 

Sage&  Bro.,  F.  B 16 

Sargent  Company,  The 19 

Sargent  &  Lundy — 

Sawyer- Man  Elec.  Company.  .20 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The..  1 

Smith  Co.,  S.  Morgan 18 

Smith,  Philip 16 

Smith,  Theo 10 

Spies  &  Company 1 

Sprague  Electric  Company. . .  II 

Standard  TeL  &  Elec.  Co 15 

Standard  Underg.  Cable  Co...  1 


Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 1 

Star  Brass  Works 1 

Sterline  &  Son,  W.  C 19 

Sterling  Electric  Company...— 

Sterling  Varnish  Co..  The 1 

Stewart  &  Co..  Frank  H — 

Stilwell  -  Bierce      &    Smlth- 

Vaile  Company 19 

Stow  Mfg.  Company — 

Strom  berg-Carlson,  Tel.  Mfg. 

Company 14 

Sturtevant  Company,  B.  P.. ..22 
Swedish-American  Tel.  Co.. .15 

Tenn.  Lumber  Company 19 

Texas  Arm  &  Pin  Co 19 

Thomas,  Wilcox  &  Dietz 16 

Torrey  Cedar  Company 19 

United  States  Carbon  Co 1 

Vandeventer,  A 12 

Varley  Duplex  Magnet  Co.-.    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company.. 22 

Wagner  Elec.  Mfg.  Company.  2 

Wagner,  Herbert  A... 10 

Walsh's  Sons  &  Company 12 

Warner  Electric  Co.,  The  ..  14 
Warren  Elec.  Mfg.  Company..  9 

Western  Electric  Co 7 

Western  El.  Supply  Company.— 
Western  Tel. Const.  Company.15 
Westinghouse       Electric     & 

Manufacturing  Company..  .20 
Weston  Electrical  Inst.  Co...  1 

Willyoung,  Elmer  G — 

Woods,  Waring  tS:  Co 22 

Worcester  Company.,  C.  H. .  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


\AAR|- 


CHICACO  EDISON  COMPANY,  139  Adams  St.,  CHICAGO. 


STEVENS 
MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

5tat)onary  and  Harine  Eng^lneerB,  Firemen,  Electricians,  riotormen.  Ice 
Machine  Men  and  Mechanics  In  Oeneral. 


New  and  Original.    AH  Modern  Machinery  fully  described  and  explained.    Tecbnlcal 

Points  made  Clear  by  Word  and  Drawing,    Qu«itions  and  Answers 

for  C  ivH  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE.  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRSSSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES.  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS, MOTORS.  STATIONARY.  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.    240  Illustrations. 


'F9I^2E,  $1.00.      Seat  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


PRICES  OF 
KENTUCKY  LAMPS 

Are  SPECIAL  on 
annual  contracts. 
We  are  not  mem- 
bers of  either  com- 
bine.   Write  us. 

KENTUCKY  ELECTRICAL  CO., 

Owensboro,  Ky, 


iM,„„i,M„r.,»    KCNTiirifV  i  INCANDESCENT  LAMPS. 
Manufacturers    KENTUCKY  j  ^p^Q^g   ^^o    DYNAMOS. 


Dion-Bouton  "Motorette"  Co. 


OF  OUR  LATEST  MODELS  IS  THE 


KJ 


IN    Y 


A  full  line  of  the  world -renowned  De  Dion  Gasoline  Motors  is 
always  In  stock,  and  may  be  had  from  1  3-4  H.P.  to  5  H.  P. 


We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers  In    tfie 
United  States  for 
DE  DION-BOUTOIM 
&  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES, 

QUADRICYGLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


OENERAL  OFFICES  AND  FACTORY:  Ghurcli  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


BRANCHES: 

SI  Wat  66lh  St.,  New  Yoik  CII; 
Hlghlaod  and  Centre  Aves.,  Plttsburf.  Pa. 

196  West  Eicbante  St.,  Providence,  R. 


ly,  306  North  Broad  St.,  Pblladelpbls,  Pa, 

872  Park  Aye.,  Baltimore.     24  Waslilotton  Square,  Worcealcr,  Maaa. 
"  '  33  Staabope  St.,  Bostaa,  Mosi, 


M^.^h^k^h^t^l^k^h^k^kM2ZZA^hA^i^^.Z^h^kA^kAA^k^kAAA^i^iA^k^A^i^^l^h^AM^iAAA^kAAAAAAStt222A2st  H 

There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIFRSHANAA. 


Authorized  Manufacturers  of  the 
ATTIX     F-I-EXI  BUE    T  %J  E 


\A/^I  RE. 


II  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  j 

MAIN  OFFICE,  Glenwood  Works,  | 


J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK. 


YOIMK 
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D.  &  W.  Fuses, 

Hylo  Baby  Filament  Lamps, 

Columbia  Lamps. 

We  are  selling  agents  and   carry   these   goods    in  stock  and   make  prompt  shipments. 

CENTRAL  ELECTRIC  COMPANY, 


f    264,   266,  268,   270  Fifth  Ave., 


t 
t 

•i- 


CHICAGO,    i 

1 


EDISON  LALANDE  BATTERIES. 


ron  aA8  engines, 

«LOT  MACHINES, 
AUTOMOBILES, 
HAILROAD  SIGNALS, 
CROSSING    BELLS, 
SMALL  MOTORS. 
CTC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLK 
WORK. 


FULL  DESCRrPTION  IN  BOOKLET  NO.  4, 

EDISON    MANUFACTURING    COMPANY, 

ItSriFTH  AVENUE,  NEW  YORK. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  C04 


WORKS    AT 

TRENTON,  N.  J. 


It  makes  the  manaser  of 
an  electr/c  compani/tlOT//?  ffye 
co/c/est  weat/ier  to  rtiink  ftiat  Ae    1 
i3  f/jro\^//?3  away  a// 1/]  e  tieot  in 
t)is  fuel  when  tie  can  sel/itfor  L 
t/7ree  t/mes  //s  cost  be/ aat/'//7c, 
if/  oc/r  sj/3fer/7  of  UND^R6t?0O/U>      , 

exmosr ^r^At^ /-/fAT/m  MAINS.  ^^ 

//  /s  common  for  efecfr/c  compo/7/e^  ^^ 
Yvf/o  are/70  r/  operof//?^  D(/7aasf  Sfeo/77  x. 
heof//7S  P/ar/As  fopoy  f^e/r  e/7//re  coa/ 
a/7(f /a/}or ^///s  /or  f/ze  c/ear  a/rc/  6%or? 
//7i^e^f/7?e/7f  for  s/ea/?/  r/7a//7s  fro/77  safe, 
0/ CA/7i7(/Sf  sfeo/ZA  \ 


■^  ■ArT^ 


Ytr//e  for  oar  pa/r/pf/fef 
f1e/7t/o/7  Yfesterr/  /^fecf/^/c/o/7. 

Amen  car?  fg^; 

D/str/ct     ' 
Stea/??  Co. 

LocAporf;  /V.y 


WESTERN   ELECTRICIAN 


January  26,  1901 


STORAGE    BATTERIES 


O  R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  and  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HIGH    EFFICIENCY. 


No  Applied   Paste.  No  Infringement. 

GREAT    CAPACITY. 


iutp^rl^r     El^^-fcri^al     ^hemi^al     F'^rma-fci^n. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

PEABODY,  MASS. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjusters,  Inc.  Ijamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors     (.Tel.      «&      Tel. 
Pole). 

Smitb,  Philip. 
Annnziclatora. 

Central  Electric  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 
■  Ohio  Electric  Works. 

Western  Electric  Co. 
)   Western  Elec.  Supply  Co. 
Arc  Lamps. 

Alden  Electric  Co. 

Belden-LarwiU  EI.  A  Mt.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  loc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

"Western  Electric  Co. 

AVestern  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Autozaobiles. 
■  DeDion-Bouton  Motorette  Co. 

Olds  Motor  Works. 

^Voods,  Waring  &  Co. 
Babbitt         Metal         and 

Solder. 

Or.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  Jc  Company. 

Electric  Appliance  Co. 

Gordon  liaiiery  Co. 

Leclauche  Battery  Co.,  The 

Kaiional  Carbon  Co. 

Non-Polarizing  Dry  Bait.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
BellSf  Buxzers,  Etc, 

Central  Electric  Co. 

Edwards  Jt  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   Dressing. 

Leather  Preserver  Mfg.  Corp. 
BeltlnsT. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books^  Glectrlcal. 

Electrician  Publishing  Co. 
Brlderes    and    Bnlldlnss 

(Steel). 

American  Bridge  Co. 
BrnsTies. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sagei  Bro.,  F.  B. 
Cables  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 
lated \vlres)Copper,  Sbeet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,      Points       and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co- 
Western  Elect.  Supply  Co, 
Castlnips. 

Sargent  Co.,  The. 

Smfth  Co.,  S.  Morgan. 
Cbalns. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit    Breakers. 

Cutter  Elec.  &  Mfg.  Co. 

Coal  &  Asbes  Handllue: 
Blacblnery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls  and  Magnets. 

MiUer-Knoblock  EL  Mfg.  Co. 
Yarley  Duplex  JIagnet  Co. 

Compound. 

Dearborn  Drug  it  Cham.  Wks. 
McLennan  &  Co.,  K. 
WesternElectric    Co. 
Western  Elect.  Supply  Co. 

Condnlt  and  Condnlts. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy.  John  T. 

Richrnondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectortt    and   Termi- 
nals  (Patent). 

American  Elec.  Fuse  Co. 

Mclntire  Co..  The  C. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric Lieht  Plants. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  America. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Roth  Bros,  it  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestinghouseElec.it  Mfg.Co. 

Copper  Wires. 

American  Electrical   Works. 
American  Steel  &  Wire  Co. 
Bridgeport  Brass  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
National  India  Rubber  Co. 
Okonite  Co..  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 

Correspondence  Schools 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Coirespoud.  Schools. 

CroHS-Arms,     Pins      and 
Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  JIfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack,  it  Pin  Co. 

Leavitt,  R.  n. 

Tennessee  Lumber  Co. 

Texas  Arm  it  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Onts    and  S^vitcbcs. 

Bosseri  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  it  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

Palste  Co..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  it  Mfg.  Co. 
Cnts. 

Frauklln  Eng.  A  Electro  Co. 
DT^nmoH  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Roth  Bros.  &  Co. 

Schureman  it  Hayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 


Sturtevant  Co.,  B.  V. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Elec  Co. 
Western  Electric  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electric    Rail'vrays. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  it  Mfg.  Co. 

Electrical   and  Mecban- 
ical  Eiif^lneers. 

Bain,  For6e. 

Hodge- Walsh  Elec,  Eng.  Co. 
Humphrey,  Henry  H. 
IlUnols  Maintenance  Co. 
Sargent  &  Lundy. 
Wagner,  Herbert  A. 

Electrical   lustrnnients. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Keystone  Electrical  Inst.  Co. 
Queen  it  Co. 
Sage  it  Bro..  F.  B. 
Stanley  Electrical  Mfg.  Co. 
Stanley  Instrument  Co. 
Western  Electric  Co. 
AVestern  Elect.  Supply  Co. 
WestinghouseEl.it  Mfg.Co. 
Weston  Electrical  Inst.  Co. 
WiHyoung,  Elmer  G. 

Electro-Plating  MacVy. 

Besly  it  Co.,  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Hffg.  Co. 

Link  Belt  Machinery  "Co. 

Ensrines,    Gas. 

Palmer  Bros. 
En^rines,   Steam. 

Ball  Engine  Co. 
Camp  Engineering  Co. 
Chicago  House  Wrecking  Co. 
Sturtevant  Co.,  B.  F. 

Exli'st  Steam  A|>iiarat*s. 

American  District  Steam  Co. 
Fan   Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Diehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Ohio  Electric  Works. 
Roth  Bros,  it  Co. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  To. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartayert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,G.  &  H. 
Fire  Extlneulsbers. 

Monarch  Fire  Apjiliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  "Wire. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
ChicagoFuseWircit  Mfg.  Co. 
D.  it  W.  Fuse  Co. 
Electric  Appliance  Co. 
Mclntire  Co.,  The  C. 
Western  Elect,  Supply  Co, 

Gears. 

Besly  it  Co.,  Chas.  H. 
General    Elec.  Supplies. 

Alden  Electric  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Ajipllance  Co. 
Garl  Electric  Co. 
General  Electric  Co, 
Hodge- Walsh  El.  Eng.  Co. 
Ohio  Electric  Works. 
Stewart  it  Co.,  Frank  H. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


Globes     and     Electrical 
GlMRS'^Tare. 

Holophane  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co, 

Grapblte    Specialties. 

Besly  it  Co.,  Chas.  H. 
Dixon  Crucible  Co..  Jos. 
Holmes  Fibre-Graphite  Co. 

Heaters    (Feed   Water). 

Kelley  &  Son,  Benj.  F. 

Heating     and    A'^entilat- 
ing  ApparntuR. 

Sturtevant  Co.,  B.  F. 
HolOers,    Inc.    Lamp. 

Crescent  Mfg.  Co. 
Incandescent  Electric  Light 

Maniiiulator  Co. 
Stewart  A  Co.,  Frank  H. 

Insulators    and    Insulat' 
ing  Materials. 

Akron  Smoking  Pipe  Co. 
Canton  Insulator  it  Clay  ('o. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Chicago  Mica  Co, 
Electric  Appliance  Co. 
General  Inc,  Arc  Light  Co. 
Independent  Te'.   Supply  Co. 
Indiana  Rub.  it  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
JIunseU  it  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  AVorks. 
Okonite  Co.,  The. 
PaisteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 
Westinghouse  El.  it  Mfg.  Co. 

Insulated      Wires       and 
Caliles— Magnet   W^ires. 

Alden  Electric  Co 

American  Elec.  Fuse  Co. 

American   Electrical   Works. 

American  Steel  it  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Eleotric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co 

Independent  'I'el.  Supply  Co. 

Indiana  Rub,  it.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  &  Sup,  Co. 

Matthews  it  Bro.,  W.  N. 

Miller-Knoblock  El.  Mfg.  Co: 

National  India  Rubber  Co. 

New  York  Insula'ed  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A, 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incandescent. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Edison  Decorative  it  Slinia- 
ture  Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co, 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  it  Mfg.  Co, 
Eianips,  Inc..  A<ljastcrs. 

Inc,  Ei,  Lt.  Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co, 

Eureka  Electric  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Wei,tlnghouse  El.  <t  Mfg.  Co. 
Linemen's  Climbers. 

Klein  it  Son.  Mathlas, 
Magnet   Wires. 

(See  Insulated  Wires.) 


Meclianical    Machinery. 

Besly  &  Co.,  Chas.  H. 

Chicago  House   WrecklngCo. 

Robertson  it  Sons,  Jas.  L. 

Stilwell-Blerce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc, 

General  Inc,  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  &  Co.,  Eugene, 
Mining  Apparatus.  Eloc. 

Crocker-  Wheeler    Compa  ny. 

.Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec,  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  &  Mfg.Co 
TlJotors  — See    Dynamos   and 

Motors. 
Packing. 

Besly  it  Co..  Chas.  H. 

Robertson  it  Sons,  Jas.  L. 
Patent  Attorneys. 

.lohnston,  Thomas  J. 

Page,  Chas.  G 
l*hospIior   Bronze. 

Besly  it  Co.,  Chas,  H. 

Phosphor  Bronze  Sm. Co.,  Ltd. 
Platinum     Bought     and 

Sold. 

Baker  it  Co. 

Gt.  West.  Sm.  and  Refining  Co, 
Poles    and    Ties. 

Berthold  &  Jennings. 

Davis  it  Stitt  Co. 

Fowler,  John  H. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co, 

Perrizo  it  Sons. 

Pittsburg  it  L.  S,  Iron  Co, 

Porter-Morse  Co. 

Sterling  it  Son,  W.  C, 

Torrey  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Canton  Insulator  &  Clay  Co. 

Peru  Elec.  Mfg.  Co. 
POTver      Transnii.'islon 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Macliinery  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smilh-Vaile, 
Pulleys. 

Link  Belt  Machinery  Co, 

Rockwood  Mfg.  Co. 

Smith  Co,,  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile. 
Kail  Bonds. 

American  Steel  it  Wire  Co. 
ilnilTvay    Signals. 

Garl  Electric  Co, 
Refiners. 

Gt,  West.  Sm.and  Refining  Co. 
Reflectors. 

Amer.  Reflector  it  Ltg.  Co. 

Faries  Mfg.  Co. 

Smith.  Thco. 
Re-'Wiufling— Repairs. 

Becker  Bros. 

Chicago  Edispn  Co, 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co, 

Gregory  Electric  Co. 

Hodge-Walsh  Elec  Eng,  Co. 

Schureman  it  Hayden. 
Itbeostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  it  Bro..  F.  B. 

Westinghouse  El.  &  Mfg.  Co. 
Sccond-Haiid  Mac1i*y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodgc-Walsh  Elec.  Eng,  Co, 

Illinois  Maintenance  Co, 

Matthews  it  Bro..  W   N, 

Schureman  it  Hayden, 

■\''andeventer,  A. 

Walsh's  Sons  &  Co. 
Shades. 

Amer,  Reflector  A  Ltg.  Co, 

Faries  Mfg,  Co. 

Pacific  Electric  Co, 
Soldering  Flux, 

Cream  Flux  Co, 
Sparking  Plugs. 

Crest  Manufacturing  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  &  Company, 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed   Indicators. 

Besly  it  Co,.  Chas.  11. 
yneen  A  Co, 

Kobert.--on  it  Sons,  Jas.  L. 
Weston  Electrical  Inst,  Co, 

Springs. 

American  Steel  &  Wire  Co 
Barnes  Co.,  The  Wallace. 
Manross,  F,  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

\merican  Battery  Co, 

Electric  Storage  Batter^'  Co. 

Gould  Storage  Battery  Co, 

Hellos-Upton  Co. 

Oxide  Battery  Co. 
Structural  Iron    W^ork. 

American  Bridge  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

Americrtu  Steel  it  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co, 

New  York  Insulated  Wire  Co, 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co, 
TelephoneSt     Telepbotie 

Material    and    S^vitcli- 

boards. 

American  Elec,  Fuse  Co. 

American  El,  Telephone  Co. 

American  Toll  Telephone  Co. 

Central  Electric  Co, 

Central  Tele,  it  Elec,  Co, 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co, 

Couch  it  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  it  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Switchb.  &  Sup.  Co. 

Kokomo  Tel.  &  El.  Mfg.Co. 

National  T'l.  Equlpm!  Co, 

North  Electric  Co. 

Palmer  Bros. 

R  I.  Telephone  A  Elec,  Co, 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Sivedish-Araerican  Tel.  Co. 

Thomas,  "Wilcox  A  Dletz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Flee.  Supply  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Transformers. 

Alden  Electric  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec,  AVorks,   inc. 

General  Electric  Co, 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec,  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El,  A  Mfg.  Co 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine      and      TVater 

W^heels. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S.  Morgan. 

StUwell-Bierce  Smith-Vaile, 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
White-W^ashiug    M'cIi'h. 

Star  Brass  Works. 
W^ire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co..  Chas    H. 

Central  Electric  Co. 

Driver-Harri.f  Wire  Co.- 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C,  Co 

Western  Electric  Co. 

AVestern  Electrical  Sup.  Co, 
WoodTTork,  Electrical. 

Noblett,  R.  J, 
X-Ray   Outfits. 

Queen  A  Co, 

WUlyoung,  Elmer  G. 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Direct=Driven 

Continuous=Current 

Lighting 

Generators. 


WRITE  FOR  BULLETIN  NO.  4216. 


100-KILOWATT  GENERATOR,  FRONT  VIEW. 


General  Office, 
SCHENECTADY,  N.  Y. 

Sales  Offices  in  all  Large  Cities. 
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MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

COXTB75TS.— Chapter  I.— FormB  of  Field  Magnets,  n.— Armature  Winding 
Diagrams.  111.— ileld  Coil  Construction  and  Arrangement.  IV.— Armature 
Construction.  V-— Commutator  and  Brush  Holder  Construction.  Vl.^ 
Motor  ('asings.  Vll.— Motor  Suspensions.  VIII.— Bearings  and  Gears. 
IX. — Lubrication.  X. — General  Dimensions  and  Data.  XI. — Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  $2.00. 


'I'HIS  is  a  book  unique  in  its  treatment  of  electric  railway  equipment.  The 
■*■  first  ten  chapters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  that  are  in  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taten  up  in  turn,  described  and  illustrated  by  examples  of  present  and  past 
practice,  and  iti  operation  explained  in  the  light  of  practical  experience.  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  brinp  out  the 
reason  why  the  electric  railway  motor  is  built  as  it  is  to-day.  For  example, 
field  magnets  of  different  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample- A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use,  both  in  America  and  Europe.  Sent  postpaid,  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO, 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  -work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Gordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


FAN  MOTORS 


1901. 

DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED  WITH 
SWITCH  QIVINQ 
THREE  SPEEDS. 

Wired  for 
Chandelier 
Attachment. 


Desk 
Bracket 
Ceiling 
Styles. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 


WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


AlERICAN  ELECTRIC  COMPANY,  Northwestern  Agents,  St.  Paul,  rtinn. 
ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  Ho. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cat. 


ANTWERP, 
32  Rue  Boudewyns. 


LONDON, 
Bridge  Chambers,  171  Queen  Victoria  PARIS, 

St.,  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteuii. 
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ORejiiriiiLt  of- 


Electrician    Publishing    Co/s 


BOOK    CAI-Al-OOLJ 

RKRT    IX. 


PATENTS,  PATENT    LAW   AND   IN- 
VENTIONS. 

(Continued.) 

Hnll.  T.  B.  Outline  of  the  iDfringement  of  Pat- 
ents for  Inventions,  not  designs,  based  solely  on  the 
opinions  of  the  Supreme  Court  of  the  United  States. 
12mo.    cloth    51.00 

Hardinghani,  G.  G.  M.  Putents  for  Inventions 
and  How  to  Procure  Them.  Compiled  for  the  use 
of  Inventors,  patentees  and  others.  Svo,  clotb, 
$1.U0 

Inventor's  Mannal.  How  to  Make  11  Patent 
Pay.  By  an  experienced  and  successful  inventor. 
Designed  as  a  guide  to  inventors  In  perfecting 
tlielr  Inventions,  taking  out  their  patents  and  dis- 
posing   of    tbem.     12mo.     cloth $1.(J0 

Kni{i:lit,  George  H.  Patent  Office  Manual,  in- 
cluding the  Law  and  Practice  of  Cases  in  the 
United  States  Patent  OIEce  and  the  Courts  hold- 
ing revisory  relation  thereto.  Also  an  appendix 
of   copyrigbt   decisions.    Svo,    sheep ?5.00 

Mcrv^in,  Henry  C.  The  Patentability  of  Inven- 
tions.   Svo,     cloth     ?G.OO 

Newton,  A.  V.  Patent  Law  and  Practice.  Sliow- 
Ing  the  mode  of  obtaining  and  opposing  grants, 
disclaimers,  confirmations  and  extensions  of  pat- 
ents, with  a  chapter  on  Patent  Agents.  Enlarged 
edition.    12mo,     cloth $1.00 

Patents  '  for  Inventions.  Abridgement  of 
Specifications  relating  to  Electricity  and  Magnet- 
ism; their  Generation  and  Applications.  9  parts. 
$9.00 

Patent-Si»eeiticatious.  A  Classified  Abstract 
of  all  English  Patent-SpeciDcations  from  1S79  to 
September,  1S82,  referring  to  dynamo  and  magneto 
machines,  are  and  incandescent  lamps,  accumulat- 
ors,    etc.        Svo,     paper $3.00 

(No.  44  of  Journal  of  the  Society  of  Telegraphic 
Engineers.) 

Pliiililis,  R.  E.  One  Thousand  Palont  Facts.  A 
coUecliun  of  useful  information  relating  to  the 
protection  of  Inventions  by  letters  patent,  and  to 
the  registration  of  designs  and  trademarks  In 
all    countries.        12mo,    clotb $1.00 

-Tlionipson,  EdTrard  P.  How  to  Mal:e  Inven- 
tions, or  Inventing  as  a  Science  and  an  Art.  An 
Inventor's  Guide.  Second  edition,  revised  and  en- 
larged.   Svo,    boards $1.00 

Thompson,  W.  P.  Hand-Book  of  Patent  Law  of 
all  Countries.  Ninth  edition,  completely  revised, 
1S92.  With  appendix  giving  corrections  and  addi- 
tions to    November.    1S94.    12mo,    cloth $1.00 

POCKET  B00K5,  FORMULAE  AND 
TABLES. 

Badt,  Lient.  F.  B.  Incandescent  Wiring  Hand- 
book.   06  pages.     Cloth,   Many    Illustrations $1.00 

(For    table    of    contents,    see    other    pages.) 

Bafu,  Foree.  Useful  Information  for  Practical  Peo- 
l.le   $0.10 

Bonlt,  W.  S.  The  Comprehensive  International 
Wire  Table.      Oblong,  cloth.      London,  1S90 $2. CO 

Dearlove,  Arthur.  Tables  to  Time  the  Work- 
ing Speed  of  Cables.  Comprising  also  data  as  to 
Diameter,  Capacity,  and  Copper  Resistance  of  all 
Cores.    32mo,    clotb $0.75 

Geipcl,  Wm.,  and  ICUeonr,  M.  H.  A  Pocket- 
book  of  Electrical  Engineering  Formulae.  Illus- 
trated.   ISmo,  morocco .?3.00 

Gritlln's  Glectrical  Engineer's  Price- 
Book,  for  the  use  of  Electrical,  Civil,  Murine 
and  Borough  Engineers,  Local  Authorities,  Archi- 
tects, Hallway  Contractors,  etc.,  etc.  Edited  by 
H.  J.  Dowsing,  M.  Inst.  E.  E.  Revised  and  much 
enlarged.    Svo,  cloth $3.50 

Jamieson's  Electricians'  Pocket  Companion.  Il- 
lustrated  $0.75 

Kempe,  H.  R.  The  Electrical  Engineer's  Pocket- 
book;  Modern  Rules,  Formulae,  Tables  and  Data 
Second     edition,     with     additions.    32mo,      leather. 

$1.75 

The  volume  is  divided  Into  twenty-one  sections, 
as  follows:  (1)  Weights  and  Measures;  (2)  Units; 
(3)  Temperature:  (4)  Electro-Cbemlstry,  Primary 
Batteries  and  Accumulators;  (5)  Electro-Metallur- 
gy; iG)  Currents;  (7)  Iteslstances;  (8)  Capacity;  (9) 
Galvanometers;  (10)  Fault  Testing;  (II)  Wire;  (12) 
Insulated  Wire;  (13)  Electric  Light  Leads;  (14) 
Electric  Light,  Dynamos  and  Motors;  (15)  Uules  and 
Regulations;  (10)  Telegraph  Apparatus;  (17)  Tele- 
phones; (18)  Miscellaneous;  (19)  Mathematical 
Tables;  (20)  Foreign  Money;  (21)  Dictionary  of 
Tecbnlcal  Terms. 


May,  Dr.  O.  Popular  Instructor  for  the  Manage- 
ment of  Electric  Lighting  Plant.  Pocket  size. 
$1.00 

May,  Dr.  O.  Tables  of  Electric  Conductors.  Show- 
ing tbe  relation  between  (1)  The  sectional  area, 
diameter  of  conductora,  loss  of  potential,  strength 
of  current,  and  length  of  conductors;  (2)  The  eco- 
nomics of  incandescent  lamps,  their  candle  power, 
potential  and  strength  of  current;  (3)  The  sec- 
tional area,  diameter  of  conductors  and  strength 
of  current  per  square  inch.  For  office  use,  printed 
on  cardboard,  with  metal  edges  and  suspended, 
or  for  the  pocket,  mounted  on  linen,  in  strong 
case,  each $1 .00 

Maycoek,  W.  Perren.  Practical  Electrical 
Notes  and  Definitions  for  the  use  of  Engineering 
Students  and  Practical  Men.  Second  edition,  re- 
vised and  enlarged.       32mo $0.75 

Merrill  E.  A.  Reference  Boob  of  Tables  and 
Formulae  for  Electric  Street  Hallway  Engineers. 
12mo,     cloth $1-00 

MolesTTOrth,  G.  L.,  and  aiolesTvorth,  R.  B. 
I'ocket-book  of  useful  Formulae  and  Memoranda  for 
Civil  and  Mechanical  Engineers.  ,783  pages $2.U0 

Mnuro,  J.,  and  Janiieson,  Prof.  A.  Pocket 
houk  of  Electrical  Rules  and  Tables.  For  the  Use 
of  Electricians  and  Engineers.  Eleventh  edition, 
revised   and    enlarged.     IGmo,    leather $2.5J 

Ranliine,  W.  J.  M.  Useful  Rules  and  Tables  for 
Engineers.  With  Appendix,  Tables,  Tests  and 
Formula  for  the  use  of  Electrical  Engineers,  by 
Pi  of.  Andrew  Jamieson.  Seventh  edition.  12mo, 
clotb   SJ.OO 

Thompson,  Silvanas  P.,  and  Enstace,  Thos. 
Electrical    Tables    and    Memoranda.      64mo,    leather. 

£0.50 

(Size  of  book  permits  Us  being  carried  in  vest 
pocket.) 

Walker,  Frederick.  Tables  and  Memoranda 
for     Electrical    Engineers.        32mo,     oblong,     cloth. 

$O.S0 

Watson,  A.  E.  A  Hand-Booli  of  Wiring  Tables 
for  Arc,  Incandescent  Lighting,  and  Motor  Cir- 
cuits.     Seven   diagrams.    16mo,    clotb.       New    York, 

1892 $0.75 

W^hecler,  S.  S.  Chart  of  wire  gauges.  Folio 
sheet $1.00 

PRIMARY    AND    SECONDARY    BAT= 
TERIES. 

Benjamin,  Park.  The  Voltaic  Cell.  Illustrated. 
Svo,   clotb.       New  York.  1S93    $3.00 

Carhart,  Prof.  H.  S.  Primary  Batteries.  67 
illustrations.       12mo,    cloth $1.50 

Glndstone,  J.  H.,  and  Tribe,  Alfred.  The 
Chemistry  of  the  Secondary  Batteries  of  Plante  and 
Fame.       12mo,    clotb.       Illustrated $1.00 

MarHhall's     Small    Accumulators,      50  pages. 

40  Illustrations.      Price    $0.50 

An  elementary  treatise;  Includes  directions  for 
constructing   a    small  storage  batteiy. 

A'iaudet,  Alfred.  Elementary  Treatise  on  Elec- 
tric Batteries.  Translated  from  tbe  French  by 
L.  M.  Fishback.      12mo,  cloth.  Illustrated $2.5U 

Niblett,  J.  T.  Portative  Electricity;  being  a 
Treatise  on  the  Application.  Methods  of  Construction 
and  Management  of  Portable  Secondary  Batteries. 
Fully  Illustrated.     Svo,  cloth.     London,  1S93 $1.00 

Plante,  GaHton.  The  Storage  of  Electrical  En- 
ergy, and  Itescnrcbes  In  the  Effects  Created  by 
Currents  Combining  Quantity  with  High  Tension. 
With  S9  illustrations.  Transbited  from  the  French 
by   Paul  B.  Elwell.    Svo.   cloth $4.00 

Reynier,  E.  The  Voltaic  Accumulator.  An  Ele- 
nientai-y  Treatise.  Translated  from  the  French  by 
J.  A.  Berly.  With  G2  illustrations.  Svo,  clotb. 
$3.00 

Salomons,  Sir  David.  Electric  Light  Installa- 
tions. Vol.  1.  Tbe  Management  of  Accumulators. 
A  practical  band-book.  Seventh  edition,  revised 
and     enlarged.       With    illustrations.        12mo,    cloth. 

$1.50 

Contents:  Part  I.— Cells.  1.  Description  of  Cells 
and  their  Mode  of  Employment.  2.  Setting  up  tbe 
Cells  and  the  Accumulator  House.  3.  Charging.  4. 
DlscharglDg.  5.  Failures,  their  Causes  and  their 
Remedies.       6.    Testing     a     Section.       7.    Summary. 

Trcadwell,  Augustus,  Jr.  The    Storage  Bat- 

tery. A  Practical  Treatise  un  the  Construction, 
Theory  and  Use  of  Secondary  Batteries.      Svo,  cloto. 

New    York,    1898 ?1T5 

A  complete  history  of  the  development  of  tbe 
Storage  Battery  and  its  uses,  with  a  table  giving 
data  of  the  storage  batteries  in  ose  to-Oay  ana 
the  great  number  of  charge  and  discharge  curves 
for  the    most  prominent  types. 


Trevert,  Edward.  How  to  Make  Electric  Bat- 
teries at  Home.    Illustrated.       I2mt,,  paper $0.26 

Wapvrick,  P.  B.  How  to  Make  and  Use  the  Stor- 
age Battery.  Embracing  its  History,  Theory, 
Maintenance  and  the  Installation  of  Plants.  12mo. 
cloth.    Fully  illustrated $1.50 

PRINCIPLES  AND  THEORY  OF  ELEC- 
TRICITY AND  MAGNETISM. 

Biggs,  C.  H.  W.  First  Principles  of  Electricity 
and  Magnetism.  12mo,  cloth,  Illustrated.  Lon- 
don.   1897 $1.00 

Bni-ch,  George  .J.  A  Manual  of  Electrical  Sci- 
ence. With  39  illustrations.  Svo,  cloth.  London 
1S93.     (University  Extension  Series.)   $1.00 

Chrystal,  G.,  and  Sha-n-,  W^.  N.  Electricity. 
Electrometer,  Magnetism  and  Electrolysis.  Re- 
printed from  Ninth  Edition  of  the  Encyclopaedia 
Britannlca.    4to,  hoards    $1.25 

Connor,  D.  E.  Treatise  on  Electro-Magnetism. 
Illustrated.    12mo,    cloth $0.50 

Curry,  Charles  E.  Theoiy  of  Electricity  and 
Magnetism.  With  a  preface  by  Ludwig  Boltzman, 
Ph.    D.     12mo.    cloth.    New   York,    1897 $2.50 

Deschanel,  A.  Privet.  Electricity  and  Mag- 
netism; being  Part  3  of  a  Treatise  on  Natural 
Philosophy.  New  edition,  enlarged.  Svo,  cloth. 
Illustrated $1.50 

Dubois,  Dr.  H.  The  Magnetic  Circuit  in  Theory 
and  Practice.  Translated  by  Dr.  Atkinson.  With 
94    figures   In    the  text.    Svo.    clotb ...$4.00 

Ebert,  JH.  Magnetic  Fields  of  Force;  an  Exposi- 
tion of  tbe  Phenomena  of  Magnetism,  Eiectromag- 
netlsui,  and  Induction,  based  on  the  Conception  of 
Lines  of  Force.  Translated  by  C.  V.  Burton.  Part 
J.      Svo,  cloth.    Illustrated.     New  York,  1897. ..$3. 50 

Emtage,  W.  T.  A.  An  Introduction  to  the  Mathe- 
matical Theory  of  Electricity  and  Magnetism. 
12mo,  cloth.  Second  edition,  revised.  Oxford,  1894. 
§2.00 

ETving,  J.  A.  The  Magnetic  Induction  in  Iron  and 
other  Metals.  Second  issue.  159  illustrations. 
Svo,   cloth    $-l-00 

Fiske,  Lt.  Bradley  A.,  U.  S.  N.  Electricity  In 
Theory  and  Practice,  or  the  Elements  of  Electrical 
Engineering.  Eighth  edition.  Svo.  cloth.  ISO  Il- 
lustrations   $2.50 

Gerard,  Eric.  Lessons  in  Electricity  and  Magnet- 
ism. Translated  from  the  French  under  the  di- 
rection of  Dr.  Louis  Duncan.  With  American 
editions  as  follows ;  A  Chapter  on  the  Rotary 
Field,  by  Dr.  Louis  Duncan;  A  Chapter  on  Hyster- 
esis,, by  Charles  Proteus  Steinmetz;  A  Chapter  on 
Impedence,  by  A.  E.  Kennelly;  A  Chapter  on  Units, 
by  Dr.    Cary  T.    Hutchinson.       8vo,  clotb $2.60 

Gonlou,  J.  E.  H.  A  Physical  Treatise  on  Elec- 
tricity and  Magnetism,  Third  Edition.  2  volumes. 
Svo,    cloth.    Illustrations  and   plates $10.00 

Gray,  Andrew,  'treatise  on  Magnetism  and  Flec- 
tricity.    In    two  Tolumes.    Vol.    I.    Svo,    cloth.    New 

York,  189S $4.50 

Contents-  Chapter  I,  Permanent  Magnetism.  II. 
!\Iugnetic  Intensity  and  Magnetic  Induction.  III. 
Terrestrial  Magnetism.  IV.  Magnetism  of  an  Iron 
Ship  and  Compensation  of  the  Compass.  V.  Ele- 
mentary Phenomena  and  Theory  of  Electrostatics. 
VI.  Steady  Flow  of  Electricity  in  Linear  Conduc- 
tors. VII.  General  Dynamic  Theory.  VIII. 
Motion  of  a  Fluid.  IX,  Elementary  Facta  and 
Theory  of  Electromagnetlsm.  X.  Induction  of  Cur- 
rents. XL  General  Electromagnetic  Theory.  XII. 
The  Voltaic  Cell.     XIII.  Therrao-EIectrlcity, 

Green,  George.  An  Essay  on  the  Application  of 
Mathematical  Analysis  to  the  Theories  of  Electricity 
and  Magnetism.      Paper $4.00 

Gnillcniin,  A,  Electricity  and  Magnetism,  Trans- 
lated, revised  and,  edited  by  Professor  Silvanus  P. 
Thompson,  D.  Sc.  GOO  illustrations  and  several 
plates.    Large   Svo,    cloth    $8.00 

Guthrie,  Fred.  Magnetism  and  Electricity.  300 
Illustrations.    12mo,    clotb $1.00 

Harris,  W.  S.  Rudimentary  Magnetism.  Being  n 
Concise  Exposition  of  the  General  Principles  of 
Magnetic  Science.  Second  edition  revised  and  en- 
larged by  H.  M.  Noad,  F.  R.  S.  12mo,  cloth. 
Illustrated $1.80 

Harris,  W.  S.  Treatise  on  Frictional  Electricity  In 
Theory   and  Practice.    Svo.    cloth $7.00 

Heaviside,  Oliver,  Electrical  Papers.  2  vol- 
umes.   Svo,    cloth    $7.00 

Heaviside,    Oliver.  Electromagnetic      Theory. 

Vol.  1.      Svo,  cloth $5.00 

(To  be  Continued.) 


Any  electrical  book  published  sent  on  receipt  of  price.    Send  for  complete  catalog.  " 

ELECTRICIAN  PUBLISHING  CO.,     =     510  Marquette  Building,  Chicago.  N 
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WESTERN   ELECTRICIAN 


DEARBORN 


^r%je    anci    Chemical    \A/orlc8, 
L.abora-tories---\A/a-ter    CKiemis'ts. 
Ves^'^able    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  3i,  32  and  33  RIALTO    BUILDING,    CHICAGO,    ILL. 


IVIOVAL.    IMOTIOE! 


SEND    FOR    PRICE 
LIST,    1901. 


Ti'  NON-POLARIZING  DRY  DATTERY  CO 


WESTERN  SALES  AGENT: 

lOHN  W.  BROOKS, 

303  Dearborn  St.,  CHICAGO. 


From  625  Broadway  to  447  BROADWAY,  NEW  YORK. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  ABTD  JUSTCTIOlll  BOXES, 
SWITCHBOARDS.   PANEL,    BOARDS.    SWITCHES,  ETC. 


EMERSON  1901  CATALOGUE 

OF  FAm  UOTOB«^  WU/L  BE  SENT  ON  BEQUEST.    SETJBBAIi 
JIKW  TYPES  DESCBIBED.    SEND  FOB  A  COPX. 

Eastern  Offlceand  Warehouse.  THE  EHERSOM  ELECTRIC  MFG.  CO. 

136  Liberty  Street,  New  York  City.  St.IjOnita.Mo.,  U- ».A 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Grlmshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 


teANCHESi-j  jgg    B««.|1«FS   tl 


BOSTON: 
IS*  Cgnpp*»9t 


tAN  FRANCISCO: 
7t  in««d  BslidlH, 


Alternating  or  Direct  Current 

-^^^^^ 

Generators  -^  Motors. 

Fact 
Ligh 

Pow 

Catalo! 
'     turers. 

Dry  and  Shop  Equipments,  Mining,  Railway  and 
ting  Work. 

^er  Plants  for  Long  Distance  Transmission. 

nies  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
macblnetool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS.     1 

Stanley  Electric  nig.  Co., 

Pittsfield,  nass. 



Northern  Electrical  flfg.  Co., 

riadison,  Wis. 

T! 
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JACK  KNIFE  SWITCHES 

A    thoroughly    reliable    line     of   service 
switches;    well   built   and    thoroughly  made; 
high    grade    in    every  respect    and   finished 
in  a  ■workmanlike  manner;  approved   by   the 
National  Board  of  Underwriters. 


ELECTRIC  APPLIANCE  COMPANY, 


CHIC^^OO. 


FUSE 

Mclntire  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Good.       MAGNET     WIRE.       Guaranteed. 


-T\A/^ 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:    345-347  S.  Canal  St. 


INDIA    D,  Ar.<IBER 


lUf 


IN   AMV   SHAPE   OR   PATTERN. 


EMPIRE  4    MIC 


l%'Slll/\Ttl)       ^^ 


COMPOIJI^D 


Liit^nioMmisclLsCo   Micii  Insulator  Co. 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 
Railway   Lighting  and   Power  Plants, 

415  LOCUST  ST.,  ST.  LOUIS,  MO. 


Somethin 


Smith's 

ncandescent 

Lamp    . 

Adjusting 

and 

Controlling 

Devices-' 

Patented 
Oct.    16,  1900. 

Now  Ready 
for  the  Trade. 

Slmiilest.  neatest  and  bandiest  device  for  con- 
trollin-^'  lamp  on  end  drop  cord  ever  Invenled. 
It  enables  you  to  throw  the  light  just  where  you 
want  it.  Adjusts  your  lamp  up  or  down  or 
throws  reflection  to  side  of  room  or  at  any  angle. 
Weighs  less  than  five  ounces.  Will  hold  on  any 
size  cord.  Can  be  used  where  others  would  be 
impracticable.  Made  in  various  styles.  Finished 
in  brass,  bronze,  nickel,  copper  or  black.  Price 
of  adjuster  like  cut,  75  cents.  Mailed  on  receipt 
of  price.  Agents  wanted  everywhere.  Send 
sample  order.  It's  just  n-bat  you  have  been  look- 
ing for.  THEO.  SMITH,  Mfr. 

151  Throop  ^^treet,  Chicago,  111. 


^S'OXJ  ]VE>E>r>  lO^! 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
wit!  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick,   S5.00  per  dozen     Send  50c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K     If. I  Ell II  ■  II    a    Afi  (Sole  OTannfactnrers, 

■    InCLCilllAII    H    uUi|    909,100   WasUnBton  street,      •     CHIOAeO. 


HAZARD  MANUFACTURING  CO., 

Wires  and  Gables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


3EHEBAI,  Office  and  Works, 
Wllkesbarre,  Pa. 


New  York  Office. 
60  Dey  St. 


Chtcago  Office, 
1-01-2  Marquette  Bldg 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

DF^IfiN  ^^®  ^^^  ^^^''  points  considered  by  prospective  arc  lamp  buyers. 
■'"»'*'■"  The  Keltieii  Ar<i  Lamp  excels  not  only  in  ine  above  points 
but  In  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

it  burns  a  minimum  of  260  hours.  No  alignment  necessary.  Trims  easier 
than  an  open  arc  i^mp.  Allows  easy  access  to  every  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

AtlKXTS:    M.  B.  Austin  A  Co..  58  W.  A'an  liurcn  St.,  Chicago.    C.  E.Wilson, 
lOUO  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.Stewart  A  Co.,  Denver, Colo. 
■\Veare  now  Inaposltion  toestabllsh  desirable  agencies  in  all  principal  cities 

In  this  and  foreign  countries. 


^tjJm 


7¥£a^  hrJlAAliA 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING.    PULLEYS. 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE    SHEAVES. ETC. 

CATALOGUE    UPON     API-LICiTION 

LINK-BELT    MACHINERY    CO., 

Engineers,    Founders.   Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AJU  ABSOLTTTEIiT  NON-GOBBOSIVE  INSIJIiATINe 
SOIiDBBime  F1,I7X  fob  ALIi  9IETAI.S. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connectlon-s  In  one-half  the  time 
with  C''eam  Flux  than  you  can  with  tbe  same  amount  of  any  other  flux.  Put  up  In  cans  at 
15c..  25c.,  50c.  and  75c.  Special  prices  in  quantity.  Send  15c.  for  trial  box.  We  gaaraaiee 
It  and  It  not  satisfactory  money  will  be  refunded. 


THIS  IS  WHAT  ONE  USER  HAS  TO  SAY  OF  IT: 

a  A  FTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
-"■    C'eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  tneets  all  claims  you  make  for  it.    I  consider  it 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

•'Per  J.  H.  GoehBt,  Constr.  Su-M.  CHICAGO  EDISON  CO." 


FOB  SAIiE  BX  AEili  SUPPI^Y  HOUSES  OB 


CREAM  FLUX  GO. 


SoleMinufacturert, 
100  Washington  St., 


CHICAGO. 


THOTV^SON'S 

New  Double  Focus  Tubes  having  the  highest  ef- 
ficiency, sharpest  definition,  penetration  and  dura- 
bilit}',  have  made  them  the  standard  X-ray  tubes 
in  the  United  States  and  Europe.  They  are 
equipped  with  our  new  adjuster,  by  means  of 
which  the  proper  degree  of  vacuum  can  be  main- 
tained. 


Send  for  Catalogue  No.  9050. 

EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 
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tmiMW  m.  miLU^B,  Pmtumtmr. 
9,  n,  WAOENaEIL,  TncAsimcK. 


CUOCNC  F.  FHILUPS, 


0.  n.  niMiNcroN,  m.,  i 


AMERICAN  ELECTRICAL  WORKS. 

FBOTXDEKOB,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Tokk  Stobi,  W.  J.  Watson,  28  Cortl&ndt  St. 
Chtoaoo  Stobb,  F.  E.  Donahoe.  8*2  Lake  St. 
MnKTBBAL  BBAircH,  EugeB )  F.  F&llUpi'  ffleotrloa]  Worke 

<IN  OFFICES  *NO  FICTOKIES.   PHILLIPBOaUE.    K     > 


CIHA.S.  O.  F>XkOE, 

PATENT   ATTORNEY, 

185  Dearborn  Street,  Chicago    III., 

Has  attended  to  all  of  our  patent  matters  con- 
tinuously since  1S91.  Morgan  &  Wriffht,  Chicago. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St   Louis. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.         Patent  Soltcltlng. 


Crest 

Manufacturing 

Co., 

Cambrldgeport,  Mass. 
GASOLINE  MOTORS 

AND 

SPARKING  PLUGS. 


IMENA/*     l=-F3ANKI_IN      IVIODKI-     OYIMAIVI^. 

Sets  of  castings  and  materia)  furnished  in 
various  stapes  of  completion.  Wrought  iron 
fields ;  armature  foimed  of  punchinga  of  sheet 
iron  cfintains  eigrht  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
eet  in  fibre  connection  boaid  at  top  of  pole 
pieces.  Run  as  motor  will  drive  eew-ingr  ma- 
eliine.  dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
fi  ur  6-cardle  lamps.  This  machine  i::'  not  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. FuHsize  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect lor  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  nhenever  desired. 

Write  for  Dynamo  Circular  No.  16. 


FRANKLIN  MODEL  SHOP, 

129.131  WestSI  St  street,  NEW  YORK  CITY. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-578  FIRST  AVENUE,  NEW  YORK. 
Trade    ^^        I        Mark. 

Manufacturers  of  HIGH-GRADE*  ELECTRICAL  SUPPLIES. 

WRITE    FOR    ATTRACTIVE    BULLET.NS. 

Cblcago,     Pblladelphia,     Boston,     CleTelaad,     St.  Louis,     Milwaukee,     ClocloDatl,      Deaver. 

G.  I.  INCANDESCENT  LAMPS. 


yg/r7J?<?  QAiyAN/ZED  (ONDU/T 

,/,,,,:  A      .INTERIOR    ,MD(ONDUir 

RICHMONDT  CONDUIT  CO. 

-^     iviilwauk.e;e:    u  s-a-   ^  - 


NATIONAL  CODE  STANDARD 

O.K,"  Weatherproof  Wire. 
Slof-Burnlng  Weatherproof 
and  Slow-Bnrning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go.| 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Alden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

VeTcrrer-  Insulatetl  Wires  and  Cables,  wSXro".r' 

PITTSBUR6  TRANSFORMERS.    "L.-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  GOODS. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  Bldg.,  Chicago. 


•♦♦♦'S^&^O-O-O-S^ 


THE  LUNDELL 

"SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efiBcient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 

SPRAGUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 

CHICAQO:  BOSTON:  ST.  LOUIS: 

Fisher  BuUdlaff.  275  Devonshire  Street.  Security  Buildh!?. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,   for  use  with 

^^^^  any  system  of  incandescent  elec- 
^^?  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
T^^  low  the  horizontal  in  all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 

OET  OUR   PRICES. 

American    Reflector    &    Lighting    Co., 

27  1-273  FRA^IKLIN  STREET,  CHICAGO. 
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WANTED. 

Youns:  man  to  asstsi  In  ent<lneerlnfi  depart- 
ment of  concern  raanufuciurlrijr  dynamos  and 
motors.  Good  chance  for  young  eU-ctrlcal  en- 
gineer gradurttc  to  pel  staru-d.  Wht-n  rei'h  int: 
clve  fxperlence.  itanv.  and  compensution  ex- 
pected. Address  "WKSTKKN  CONCERN.'  care 
Western  Electrician,  510  Marqnetie  Building. 
Chicago. 


WANTED. 

Assistant  to  desifincr  of  direct  curroni  dyna- 
mos and  motors.  Technical  tiraduate  with  past 
experience  preferred.  When  replying  h'lve  past 
experience  and  salarv  desired  Address  *'.VS- 
SISTANT."  care  Western  Electrician.  510 
Mar«nieiu-  liuUdiny,  Chicago. 


GENERATORS  FOR  SALE. 

2  lOO-k.  \v..  500  \olt  miiltipolur,  >low  speed, 
self-oiling,  with  meters  and  switches  comi>'ete 
and  in  Hrst-class  condiiion.  at  J675.  1  'Joo-k. 
\v..  direct -connected  oiiitH;also  some  boilers, 
anilines,  dynamos  and  feed-water  heaters.  Can 
make  prompt  shipments. 

A.  VANDEVENTER,  27  Thames  St.. New  York  City. 


HIGH-SPEED  AUTOMATIC  ENGINES. 

We  make  a  specially  of  this  class  of  machinery 
Our  stock  changes  so  rapidly  that  we  deem  it 
nseless  to  give  list  here.  Wehandle  everjihinp 
in  the  line  of  Steam  Power  Equiiimenr.  AH  of 
;t  Is  thoroughly  repaired  and  refinished.  Write 
for  particulars.  CAIIP  E^GINKKRtNC 
CO  ,  18  ».  4'anal  St..  Chicago.  111. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcato. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

IM    WAkNINCTON    6T..  NEWARK.    N.   J. 


WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K  W..  500-volt  Edison  blpolars. 

1    75  K.  W..  General  Electric.  600-volt,  4  pole. 
1    120  K.  W..  A.  S.  type,   General   Electric  Al- 
ternator. 

3  120  K.  W.,A..  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-phase,  1.000  or  2,000 
volts. 

1  BO  K.  W.,  2,000-volt,  SiemenB  &  Halske, 
60  cycle. 

1      65  Light,  Brush  Arc,  10  amperes. 

1      40  Light.  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal.    12x20x14   Tandem  com- 

pound. 

2  18Hxl8  Ideal  engines. 

1  14^x15  Mcintosh  A  Seymour  engine. 
BOILERS,  MOTORS.  PUMPS. 
Write  for  our  latest  price-list  ^'o.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

e.  H.  CHENEY,  nanaffer, 
:fi04:  Dearborn  Street,  Chicaeo. 


J'-u.st    IPixloXlslxed.. 


PRACTICAL 

Guide  for   Firemen, 

By  ^y,  H.  WAKEMAN. 
X*37xoe   75    Oexxtis. 

80  pages,  14  illustrations,  bound  in  clot-U. 


An  elenaentary  treatise  relating  to tbo  care 
and  management  of  steam  Boilers,  Tumps, 
Injector."*,  etc.,  and  Steam  Plants  generally. 
Containing.jomplete instructions,  and  many 
valuable  suggestions  for  tha  safe,  praoUcal, 
and  economical  management  of  the  Steam 
Plant. 

Especially  intended  for  those  who  seek 
promotion,  and  a^-plretobe  something  more 
than  a  "Coal  hustler,"  and  for  the  beneflt  of 
Pirrnien  and  Engineers  "wbo  do  not  '*know 
it  all"  and  who  are  willing  to  profit  by  lli* 
sugge-tions,  etc.,  of  "one  who  has  beevi 
there." 

Jn  writing  this  book  it  has  been  the  aim  of 
the  author  to  give  the  duties  of  the  fireman, 
or  the  one  in  charge  of  a  steam  j)Iant,  in  a* 
aimple  ami  concise  a  manner  as  the  subject 
an. I  I  lie  English  JiinguHge  will  a<imltof ;  and 
to  furnish  alt  the  infoiination  required  to  en 
able  them  to  take  charge  of  and  operate  a 
steam  plant  successfully  add  economically. 

ELECTRICIAN  PUBLISHING  COMPANY, 
510  Marquettfi  Building,  CHICAGO. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlO!4  Inches. 
THOMAS  ALEXANDER.  183  E.  Kandolph  St., 
Chicago. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 

No.  1406  Land  TIt'e  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided    a    fair  return  on  the    necessary  outlay  can   be    shown  to    its  satisfaction. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can   REPAIR  them  or  will  BUY  them. 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Clests,  Knobs  and  Novelties. 

We  are  located  in  the  center  of  the  clay  beds  and  can  furnish  the  best  of  material  In  the  clay  line. 
AH  sizes  and  styles  according  to  the  requirements  of  the  Board  of  Uoderwriiers,-  Send  for  prices. 

Canton  Insulator  and  Clay  Co.,  Canton,  Ohio. 


MANUFACTURERS 
METAL,  BAR.  WIRE  SOLDER. 
INGOT  COPPER.  SPELTER.  ETC. 


GREAT  WESTERN  SMELTING  AND  REFINING  CO 


B 

Manfrs. 

of  the 

well 

known 


rOTHERO 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


♦■♦ 


Perfection 


SEND  FOR  DESCRIPTIVE  CIRCULAFl  AND  PRICE  LIST. 


Brushes 

for 
Dynamos 

and 
Motors. 


REPAIRS  SfcirfflSfof!:  National  Eleotric  Company's  Machines. 


Iio-Vott  locandescent  Oynamos, 

i  12-llght  EdlBon,  %  K.  W.,  Mlt-ollen. 

1   26-llgbt  Wenstrom. 

4  J5-llgbt  GIbbs,  M.  P.,  Blow  speed,  comp., 
brand  new. 

1   &0-lIgbt  Hawkeye. 

1    60-llght  Nowotny,   self-oiler. 

1  BO-llgbt  Card,  multipolar,  aelf-oller.  slow 
speed.  USO  K.  P.   M. 

1  60-llgbt  Crocker-Wheeler,  slow  speed, 
self-oiler. 

t  65-Ught  Glbbs,  M.  P.,  compound,  brand 
new,  moderate  speed. 

4  B5-llgbt  Glbbs,  M.  P.,  compound,  brand 
new,  slow  speed,  llOO  R.  P.  M. 

I  65-llght  Siemens  &  Halske,  type  B.,  M.  P., 
slow  speed,  self-oiler,  brand 
new. 

1    60-Ilght  Thomson-Houston. 

1    60-llght  Westlnghouse. 

1  80-llght  Siemens  &  Halske.  type  L.  H,. 
self-oiler,    brand    new. 

I  80-llght  Siemens  &  Halske.  Ironclad  type, 
M.  P.,  self-olIers,  brand  new. 

1  100-llght  Bnin,    compound,    self-oiler. 

1  100-llght  J.  &  0.,   selt-oUer. 

4  UO-llght  Glbbs,  M.  P.,  compound,  self- 
oliers,  slow  speed,  brand  new, 
1000  R.   P.   M. 

1  UO-llgbt  Siemens  &  Halske,  M.  P.,  Church- 
ward type,  compound,  extra 
Blow  speed,  brand  new,  650 
R.    P.   M. 

I  leo-llght  Glbbs,  M.  P.,  compound,  self- 
oilers,  speed    1650. 

1  IM-llgbt  Glbbs,  M.  P.,  shunt,  self-oiler, 
slow   speed,   825   R.    P.    M. 

1  160-llght  Card,  sclf-oller. 

1  180-llght  Siemens  &  Halske,  M.  P.,  self- 
oilers,  brand  new. 

1  200-llght  Western  Electric,  self-oller,  comp. 

2  210-llght  Edison,    self-oilers,   12  K.    W. 
4  210-llght  Siemens   &  Halske,  12  K.  W. 

2  210-llght  Siemens  &  Halske,  M.  P.,  brand 
new,  type  B.,  Belf-oUers. 

4  210-ilght  Ulbbs,  M.  P.,  Eeif-oilerB,  Tery 
slow  speed,  726  R.  P.  M.,  brand 
new. 

1  260-llgbt  Westlnghouse. 


regory: 

ELECTRIC  CO. 

54-62  5.CLINTOrt  5T.  CHICAGO. 

BARaAINS-FOR  SALE. 


no-Volt  Incandescent  Dynamos.— 
Continued. 

1  260-llgbt  Commercial,  comp.,  self-oller. 
1  2S0-light  Eddy,   self-oller. 

1  270-llght  General  Electric,  16  K.  W..  M.  P.. 

direct-connected  to  Case  en- 
gine, compound. 

2  270-light  Westlnghouse,  M.  P.,  slow  speed, 

W  K.   W. 
1  300-llght  Columbian,      multipolar,      comp., 

self-oller,  slow  speed. 
4  300-llght  Glbbs,     M.    P.,     self-oilers,    slow 

speed,  725  R.  P.  M.,  brand  n«w. 

1  S40-llgbt  Eddy,  self-olltr,   compound. 

2  360-light  Hawkeye,   compound. 

1  360-llght  National,  self-oller,  compound. 
1  860-llght  EdI.'son,  20  K.  W..  self-oUer. 
6  350-llgbt  Siemens  &   Halske,   type   L,.   H., 

self-oilers. 
1  360-llght  Duplex,      multipolar,      self-oller, 

compound.  Blow  speed. 

3  600-llght  Siemens  Sc  Halske,    type   !•.  H., 

solf-oilers,  brand  new. 

4  640-llght  Edison.     30     K.    W.,    self-oilers, 

compound. 

1  600-llght  Elckmeycr. 

2  700-llght  Westlnghouse,  10  pole,  slow  speed, 

40  K.  W..  self-oilers,  676  R.  P. 
M.,  brand  new. 

2  80O-llght  Edison,  45  K.  W..  self-oilers. 

11200-llght  Siemens  &  Halske,  type  L.  H., 
70  K.  W..  self-oller. 

1  ISSO-llgit  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole.  ,     „ 

JlBOO-llght  Siemens  &  Halske,  type  L.  H., 
self-oilers,   100  K.   W. 

1  ISOO-Ilght  Siemens  &  Halske,  100  K.  W., 
type  I.,  6  pole,  for  direct  con- 
nection, brand  new. 


1   9 
1  10 


1  12 
1 


320-Volt  Qenerators. 

Rheostat,  base-frame  and  pulley  accom- 
pany each  maclilne. 

1   8%  K.  W.  Westlnghouse,  multipolar,  sclf- 
oller. 
K.  W.  Lundell,  self-oller. 
K.   W.  Lundell,  self-oUer,  multipolar, 

Blow  speed. 
K.  W.  Edison,  self-oller. 
16  K.  W.  Edison,    compound,    self-oller. 
1    30  K.  W.  Siemens  &  Halske,  M.  P.,  Iron- 
clad   type,     self-oller,     brand 
new. 
1    46  K.  W.  Edison,      compound,     self-oiler, 

new  armature. 
1    60  K.  W.  Siemens     &     Halske,     M.     P., 
Churchward     type,    self-oller, 
brand  new, 
tion. 

1    marble    panel 
for  above. 

1  100  K.  W.  Siemens     &     Halske,     M.     P., 

Churchward     type,     seff-oller, 
brand  new,  for  direct  connec- 
tion. 
Soo-Volt  Generators. 

2  16  K.  W.  Edison,  self-oller«. 
1  16  K.  W.  T.-H..   Belt-oiler. 

1  36  K.  W.  Mather,  self-oller. 

2  36  K.  W.  Siemens  &   Halske,   brand  new, 

M,  P.,  Churchward  type,  lelf- 
ollers,  very  slow  speed,  476 
B.    P.   M. 

Edison,  compound,  self-oller. 

Westlnghouse,  Kodak  set.  West- 
lnghouse generator  and  West- 
lnghouse compound  engine,  14 
X  24  X  14,    all   complete,   fine. 


for  direct  connec- 
switchboard 


1  46  K. 
1  76  K. 


Alternating  Qenerators. 


1  SSO-llght 

1  eoo-iigbt 

1  eoo-iight 

1  600-llght 

2  600-llght 


W., 


SEND  FOR   OUR    MONTHLY    BARGAIN   SHEET    WITH    NET   CASH    P 
MOTORS,TRANSFORMERS,IWIETERS,STATION  INSTRUWIENTS,  ARC 


Thomflon-HonBton,  A.  18. 

ThomBon-HouBton,    A.    I. 

Thomson-Houston,     30     K. 
two-phase. 

ThomBon-Houston.  30  K.  W., 
Blotted  armature. 

General  Electric,  A.  30,  toothed 
armature. 

Thomson-Houston,  A.  36. 

Westlnghouse.    J7H    K,    W. 

Warren.  45   K.  W.,   1100  volts. 

Wood.  60  K.  W..  Beif-oller. 

Siemens  &  Halske,  60  K.  W., 
Belf-ollor,  60  cycle. 

National,   with   exciter. 

Siemens  &  Halske,  60  K.  W., 
Churebward  type,  brand  new, 
60  cycle,  Bingic-phase,  llOO 
volts,  with  exc-Ker. 

Siemens  &  HaJske,  Churchward 
type,  brand  new,  60  cycle,  two- 
phase,  rotary  transformer,  1100 
volts,  alt.  to  250  volts  direct, 
complete,  with  marble  panel 
switchboard. 

Westlnghouse.  60  K.  W. 

Thomson-Houston,  60  K.  W. 

Warren,  60  K.  W.,  self-oiler. 

General   Electric,  A.  60. 

Thomson-Houston,  A.  70,  UOO  or 
2200  volts. 

Wood,  76  K.  W.,  Belf-oiier. 

General  Electric,  monocyclic,  76 
K.  W.,  self-oller,  60  cycle. 

National,  90  K.  W. 

Wood,  200  K.  W.,   self-oller. 


Arc  Dynamos. 

2000  0.  P.     Weatem  Electric. 

1200  O.  P.  T.-H..    K.   12. 

2000  C.  P.  Brush,  No.  7. 

2000  C.  P.  T.-H..  L.  D.  2. 

1200  C.  P.  Wood  No.  6. 

2000  C.  P.  Western   Electric,  Belt- 
oilers. 

1200  C.  P.  T.-H..M.  12.  ball  arm. 

1200  C.  P.  Brush,  No.  7. 

1200  C.  P.  T.-H.,   L.   D.   12, 

2000  O.  P.  T.-H..  M.   D.    2. 

2000  C.  P.  Western  Electric,   eelf- 
olien. 

SOOO  0.  P.  Westinghonse. 

2000  C.  P.  Wood,  No.  8. 
800  O.  P.  Bali,  4  amp. 

2000  C.  P.  Brush,    No.   8. 

1200  0.  P.  Wood,  with  new  arm'e. 

1200  C.  P.  Standard,    self-oilerB. 

2000  O.  P.  Wcstlng'ie,    seif-ollera. 

1200  C.  P.  Excelsior,    latest  type. 

RICES  ON    DYNAMOS, 
LAMPS  and  SUPPLIES, 


2  660-IIgbt 
2  750-1  Ight 
1  900-1  Ight 
I  lOOO-llght 
1  1000-1  Ight 

1  1200-Ilgbt 
1  1200-Ilght 


1  1200-Ilght 
1  1200-Ilght 
1  1200-llght 

1  1200-llKht 

2  1300-ilght 

1  1600-liKht 
1  1500-lIght 

1  1800-1  ight 
1  4000-light 


20-iight 
80-llght 
30-llght 


2  36-1  Ight 

1  86-1  Ight 

3  40-ilgbt 

2  45-1  Ight 
2    46-llgbt 

60-llght 
60-llght 
60-ilght 

tO-ilght 
60-llght 
«-llght 
66-llght 
76.1lght 
75-light 
76-llgbt 
I  126-liKht 
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Tbe  Standard  Open  Circuit  Batteries 
of  the  Worid. 

C  SEHD  FOB  CIBOUIAB  AND  PEIOBi. 

THE  lECLANCH'E  BAHERY  CO.. 

Ill  toll?  East  laistst.,  N.  r. 
BUY  YOUR  BOOKS 

FSOUTHS 

Electrician  Pub.  Co.,  6 1 0  Marquette  BIdg.,  Chicago. 

WE  EXCEL  AND  UNDERSELL  ALL 


Telegraph  OulfiiE,  -  -  '2.7^ 
Ballery  Motors  frnm  tl  to  12  (X) 
Baiterj  Table  Lamps,  -  3.00 
Necktie  I.igbis.  iB  cis.  lo  3.00 
Bicycle  Electric  Liglus,  2.25 
Electric  Cap  J,iglits.  -  2  00 
Electric  Railway,  -  -  3.50 
Battery  Student  Lamp,  -  <.00 
Dry  BBlterieP,  perdozen.  2.25 
Electric  Books  ai  low  prices. 
We  uDdencll  all  on  Everylblng 
Eledricsl. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

Headcinarters  for  Electric 

?^o»clties8nd  Supplies. 

Agents  wonieii.  Send  for  New 

Catalogue,  just  out. 


WBITB  FOB   CATAXOeUB  AND 
DMBCOVWr  SH££T* 


625  "USED"  OUTRIGGERS, 

Complete  with  Windlass  as  shown  in  Cut. 


s«-..~?*''*Si! 


Also  200  Miles  No.  6  "Used"  W.  P.  Copper  Wire;  100  Miles  No.  8  "Used"  W.  P.  Copper 
Wire.    2,500  Arc  Lamp  Hoods,  as  sliown  in  Cut. 

This  wire  has  all  been  thoroughly  overhauled,  the  bad  places  in  the  Insulation  cut  out  and  soldered 
and  taped  connections  made  where  necessary.    Write  for  prices  If  Interested. 

W.  N.  MATTHEWS  &  BRC.  320  N.  6tli  St.,  ST.  LOUIS. 


NEW   BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

T*U«  "Pi-iz-t^rtf  T7f/«^'(-M^^'^T  T\i^i-ir^*^^*»',r         Containing  all  of  the  words  and  definl- 
1  ne  r'OCKet  lllCCtnCal  JJlCtlOnary.       tloos  in  tSe  science,    a  new  work.    In- 
dispensable to  the  electrician,  student  and  professor.    Over  11,000  words  and  about  15,000 
definitions.    By  Edwins.  Houston,  A.  M.,  Ph.  D.  (Princeton).    1  volume,  32nio,  cloth,  $2.50; 
leather,  $3.00. 

PT^rttwr5fTr  IVT-a/^/*  "P-aoTr         Profusely  illustrated.    A  hand-book  for  busypeople.    By 
liieCinCuy  IViaOe  nasy*       Edwin  J.  Houston,  a..  M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 
Sc.  D.    1  volume,  13mo,  cloth,  $1.50. 

T^irr»amr»-PTi>rft»</'  IVT-az-Vtin/jMr  ^^  Silvanm  P.  Thompson,  D.  Pc,  B.  A.,  F.  R.  S. 
l-'ynamO-nieClriC  iViaCninCry,  sixth  edition,  revised  and  enlarged.  Profusely 
Illustrated  with  new  engravings.  19  folding  plates.  2  volumes.  8vo,  cloth,  gilt.  $6.00. 
Tbe  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.  Students  and  professors  highly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current  Motors, 

By  Silvanits  P.  Thompson,  D.  Sc,  B.  A..  F.  R.  S.    1  volume,  8vo,  cloth,  gilt,  $3.50. 
The  most  important  work  on  the  subject.    A  companion  book  to  "Dynamo-Electric  Ma- 
chinerj'."    One  of  the  test-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician, 

A  \rro\"\t*^   *IUr-n/4»  Th -^c-ir         ^^  Edwin  J.  Houston,  Ph.  D..  and  A.  E.  Kennelly,  Sc.  D. 
i^igeurd  XVXauC  x:.aay*  This  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  tlie  equations  contained  in  those  works.  1  vol- 
ume, 16mo,  cloth,  75  cents. 

The  Interpretation  of  Mathematical  Formulae, 

nelly,  Sc.  D.    1  volume,  I2mo.,  cloth.  $1  21. 
A  most  valuable  aid  to  students  and  electrical  workers. 

AO  /^   _r  Tnt^s/^ft^Jz-iffT         Now  approaching  its  65th  thousand.    By  William  H.  Meadow - 
■L>  *^  Ul  £:ilcC.iriCUy«       croft.    1  volume,  12mo,  cloth,  50  cents.    Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  eiementarj'  scientitie  works.    It  has 
received  tbe  endorsement  of  Thomas  A,  Edison,    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scliolars'  A  B  C  of  Electricity.    J^fusTScfottsoTe^tf '  '  ™'"°''' '"°''' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have^been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use, 

'~V\\e>  ^  TP-atr,  ^^  Photography  of  the  Invisible  and  Its  Value  in  Surgery.  By  William  J. 
1  ilC  x\.  Xvay^  Morton,  M,  D.  Written  in  collaboration  with  Edioin  W.  Hammer,  1  volume, 
12mo,  cloth  and  silver,  75  cents;  paper,  go  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  hega- 
tives  of  tbe  author.    Tbe  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    L^d^ll'^'Jen^l"*'"^''-^'-  '  '"'"■"'• '"°°'  "'"^ 

The  first  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  tbe  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Ray  in  bis  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  tbe 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  tuis  remarkable  discovery  of  Prof.  Eontgeu.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Receipt  of  Price. 


By  Edwin  J.  Houston, 
Ph.  D.,  and  A.  E.  Ken- 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


OUR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering, 


When  I  enrolled.  1  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
thorough  instruction, 
I  was  advanced  In 
succession  to  wire- 
man,  dynamo  tender 
and  general  electri- 
cian, and  afterward 
was  foreman  .of  the 
electric  shop  of  the 
Brooklyn  Rapid  Tran- 
sit Company.  I  now 
hold  an  excellent 
position  with  the 
Westinghouse  Elec- 
tric and  Manufactur- 
ing Company,  Pitts- 
H.  EDW.  KEFFER,  E.  Pittsburg. 


I  enrolled  In    the  Electrical  Engineering 
Course  and  secured  a  position  at  once  with 
the   Commonwealth 
Electric  Co.,  at  wip- 
ing  machines,    but 
was   soon  promoted 
to    South   Chicago 
Electric-Light 
Plant,     as     night 
dynamo     tender. 
Through  tbe  assist- 
ance of  the  Schools, 
I  secured  my  present 
position    as     night 
dynamo   tender  for 
the    Pullman    Com-     _ 
pany.    My  salary  averages  three  times  what 
I  was  getting  in  my  first  position. 
ANDREW  A.  STEWART, 

135  77th  St.,  Sta.  S,  Chicago,  111. 


ELECTRICAL  COURSES: 

ELECTRICAL  BNaiNEBRINQ, 

ELECTRICAL, 

ELECTRIC  POWER  AND  LWHTINa, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIOHTINQ, 

ELECTRIC  CAR  RUNNING, 

TELEQRAPHY. 

TELEPHONY. 

Also  courses  in  Steam,  Mechanical,  Civli 
and  Mining  Engineering,  Architecture, 
Drawing  and  Designing,  Chemistry,  English 
and  Commercial  Branches. 

Wben  writlag  state  subject  In  wblcb  latereited. 

InterDational  Correspondence  Schools, 

Box  1002,  Scranton,  Pi. 


(i 


TELEPHONE 


TROUBLES 


..AND... 


HOWTO  FIND  THEM," 


BY 

W.  H.  HYDE  AND  J.  A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  tbles  and 
their  Remedies. 

Sent  Postpaid  for  25c. 

New  (seventh)  edition  just  out,  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete band-book  for  telephone  inspectors- 
Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co., 

510  Marquette  Bldq.,  Chicaso. 


u 


WfeStEftN  feLfiCTRiCtAM 


Jattuai-y  i6,  i^t 


We  Don't  \ 
Want 
the  Earth 


Merely  give 
us  your  ear 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  weak-  ont.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble. 
Multiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Slaintenance 
Repair 


EXPENSE 


Reduced  to  the 
Iliiiiiniiiii 


THAT'S    WHY    PATRONS    UPHOLD 

Write  for  Catalog.         63-75  FRANKFORT  STREET,  CLEVELAND,  0. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E, 


Chapter  I  — History  and  Principles  of  the  Magneto  Telephone.  It. — History 
and  Principles  of  the  Battery  Transmitter.  HI.— The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  )  XV.— Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII.— Underground  Cable  Construction,  XXXIII.— Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

518  large  octavo  p  tges,  379  lUus.     Price,  $3. 00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other  tlectrical  book  published  sent  prepaid, 
to  any  address  in  the  zuorld,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAOO,  ILLINOIS. 


Electrician  Publishing  Co., 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


t/i 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

TEL.  MFG.  GO. 


70-8S  W.  Jackson  Boul 
CHICAGO,  U.  S.  A. 


ieKttK9»aa»aMeaaacaaM»MM»»»»ieMieMttMM»»:it 


THE  WARNER  GENERATOR 

The  Greatest  Invention  of  the  As:e. 


Start  the 
Century 

fight 
with  the 

best 
system 
known. 

All  up-to-date  telephone  companies  are  using 
our  ringer.     As  a  reliable,  safe  and  economi- 
cal method  of  ringing,  it  is  far  superior  to  any 
other  system.     We  have  something  interesting 
for   you.      Write   to-day   for   our   illustrated 
catalog  and  price-list. 

We 
guarantee 
the  best 
retults  with 
the  least 
labor  and 
expense  . 

Warner  Electric  Co., 


MUNCIE,  IND. 


Sweet  Simplicity. 

What  could  be  more  simple  In 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 


These    machines   are    entirely  mechanical,  as    i>ve         ' 
eliminate  electricity  from  all  machines  : 

of  oar  manufacture,  j 

ELECTRICAL  PAY  STATIONS  HAVE  HEVER  HERETOFORE    ,  "i 
BEEN  A  SUCCESS. 


Manufactured  by 


THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriff  St.,  Cleveland,  O. 
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WESTERN   ELECTRICIAN 


IS 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and   Importers 

High  Grade 
Telephone  Apparatus 


EXCLUSIVELY. 


WRITE  FOR 


CATALOGUE. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Doable  Supervisory  Signals.    Central  Energy. 

Simple  and  Heclianically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted  has   been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-333  liafayette  Avenue,  Detroit,  Mich. 


IVIAGIM 


MANUFACTURERS   OF 

TEI,EFUOS£8,  TEIiEFHOK£  APPA.BATUS,    EXCHAITGE    MAKAGERS 

Aim  AIOi  USEBS  OF  IIW1JCTI01V  COIliS,  BINGEB  AKI> 

SfflTCHBOABD  MAQNIETS 


^A^e     ^art     83-%^^    y^u     nrt< 

fVrite  for  Circulars  and  Prices. 

VARUEY    DU 

305  Fisher  Bldg.,  CHICAGO. 


»y« 


l-EX   IVIA.OIME-r  CO., 

7tli  and  Provost  8t».,  JKBSEY  CITY,  N.  J. 


J.  H-  Va2»  VLissi>'GEif,  President. 


"W.  C.  Heineoth,  Treasurer. 

L.  G.  Bowman.  Secretary  and  General  Manager. 


L.  G.  ■Wheelee.  Vice-President. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

t53-l59  South  Jeffersoh  St.,  CHICAGO,  ILL. 

,NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FMRLY  WELL  CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Kpceiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Eingers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  express 

No.  3 
Bridging  Telephone. 


We  Cater  to  Those  Who 

Demand  the  Best. 


lapboai 

rnftda.   lul   IsBier.  COST'lEM   Foi 
HAINTENANCE.   (how    hl(h*r   ,rita- 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


DO  YOU  WANT 
QUICK  SHIPMENTS 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


lissourl  .^X'v^. 


Kansas  Cl'ty,   IVIo. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  No.  36. 


New  powerful  transmitter. 

Concealed  cord. 

Bridging  and  series. 

Very  compact. 


36  to  SO  Jackson  Blvd.,  CHICIIGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  AJI  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Secohd-haid  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sohg. 

LET  US  TELL  YOU  ABOUT  THEM.  ' 


You  frequently  hear  salesmen  say, 
"Just  as  good  as  the  'BELL!'  " 

You  seldom  hear  them  say, 

"Just  as  good  as  'KELLOCC!'  " 

FOR 


KELLOGG 


Branch"E°.^cLTn?e"l'S&-M  TELEPHONES '-^  SWITCHBOARDS 

ARE  THE  BEST  ON  THE  MARKET. 

Kellogo  Switchboard  &  Supply  Oc, 

229  S.  Green  Street,  CHICAGO. 


Send  for  Our  NEW  20th  CENTURY  OATALOQ. 


20th  Century 
Apparatus. 


Toll  Line 

Equipment. 

Bridging 

Apparatus. 

Switchboards. 


Terminals  and 
Protectors  for 
Large  and  Small 
Plants. 


This  Is  one  of  the  i.ooo 
high  grade  Telephone  de- 
vices Illustrated  in  our 
large  20th  Century  Cata- 
log. 


We  Manufac- 
ture the  most 
COMPLETE 
LINE 
OF 
TELEPHONE 

APPARATUS 
in  the  world. 

Name  Bight 

Prices  and  Make 

Prompt 

Deliveries. 


WRITE  FOR  PRICES. 


ORDERS  FILLED   PROMPTLY. 


EUREKA  ELECTRIC  CO., 1 57- 167  S.  Canal  St.,  Chicago,  III.,  U.S.A. 


i6 
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Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I. TELEPHONED  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MeotloQ  this  paper. 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 


CHICAGO 


ALTON 


RAILROAD. 


1^ 


PERFEa  PASSENGER  SERVICE  BETWEEN 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Dlstance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Write  us  for  iDformatlon. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


FARR 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


CHICAGOandKANSASCITY. 

CHICAGOano ST.  LOUIS, 

CHICAGO  AND  PEORIA, 

ST.  LOU  IS  AND  KANSAS  CITY.i 


Tlirongh  Pullman  service  between  Cblcago  and 


HOT  SPRINGS. Ark., DENVER.Colo 
•     TEXAS.  FLORIDA.UTAH, 
CALIFORNIA  A~o  OREGON. 


If  vou  are  contemplating  a  trip,  any  portion    of 
which  can  tie  made  over  the  Chicago  &  Alton.  It  will 

fiay  you  to  write  to  the  undersigned  for  maps,  pamph- 
eta,  rates,  time  tables,  etc. 

GEO.   J.    CHARLTON, 

Gflceral  Faeaenger  and  Ticket  Agrent, 

CHICAGO.  ILLINOIS. 


INDEPENDENT  TELEPHONE  SUPPLY  CO., 

TELEPHONE  CONSTRUCTION  SPECIALTIES  AND  SUPPLIES, 
19  SOUTH  CANAL  STREET,  CHICAGO. 

"Monarch"  Qilvanlzed  Telephone  wire.  "ErtraBB"  *nd  "BB"  Galvanized  Telephone  Wire,  Hard-drmwn 
Copper  Telephone  Wi  e,  Rubbar  Covered  Wire,  Weather-proof  Iron  Line  Wire,  Annunciator  Wire,  OiMce 
Wire,  Galvanized  Steel  Strand,  Crosby  Clips,  Guy  Clampa,  Boat' n  Cable  Hanpers,  Turn  Buckle-,  Me-Ren- 
«rer  Pole  Supports.  Galvanized  Thlmblee,  Guy  Hods.  Ground  Rr-ds,  Stombaupb  Guy  AnchorB,  Eye  Bolts, 
Croaa  Arms,  Urcda  Aim  Braces,  Pin  sand  Biacketa,  LatrScrawa  andBulta,  Inaulators.Knoba,  Tools,  etc-., -itc. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 


^A^e   JKro 


229  SO.  GREEN  ST.,  CHICAGO. 
Prepared    to    P'urnlsh    Best  Quali'ty 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/IR 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


RESISTANCE  WIRES 


Bare  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE   CO. 

NEWARK,  N.  J. 


CHICAGO 
TELEPHONE 

SUPPLY  GO.^  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


..ViADUCL 

BALTIMORE,  MAKE  ' 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


A  Direct  Beading  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  ISAGK  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
123  I^iberty  St.,  Kew  York  CltF- 

New  York   Agents  Wirt   Electric   Co.   Rheo- 
stats and  Brushes. 


icnd  your  Cool(  Ord   rs  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Eldg.,  Chicago. 


dealers:^nd:contractors 

For  Satisfactory  Intercommunicating 


PMOIMES 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


TELEPHONES. 

We  are  no  v  manufacturing  telephone  instruments  complete.  We 
want  to  send  PREP.\ID  A  SAMPLE  "PHONE  to  every  exchange  in  the 
west.  If  not  satisfactory  return  at  our  expense.  Wriie  us  for  prices  and 
one  of  our  new  handsomely  illustrated  telephone  catalogues.  We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 


HODGE-WALSH    ELECTRICAL    ENGINEERING   CO., 
KANSAS  CITY,   MO. 

LONG-DISTANCE  TELEPHONE,   2279. 


CENTDRY  TELEPHOE  CONSTRUCTION  CO. 


-MAWrFACTTRKKS  OF 


Telephones,  Receivers, 

Switchboards,  Magnetos, 

Transmitters,  Terminals. 

Lightning:  Arresters, 

268  Erie  Street,    -    Cleveland,  Ohio. 


aDGO  SCHDMaCaEB,  Pient. 

J.  A.  ARBOQAST,  Vice-Prest. 


Ua;i  SCHUMaOUEU,  sec  y  ana  Trew. 
M.  GARL.  SupU 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  Hous. 
Teleohone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intarcomm<inlcillno 
Facory  Telepnona. 


66 


BRACE  UP" 

Your  Telephone,  Telegraph  and  TroN 
ley  Poles,  by  using  the  celebrated 

Stombaugh  Guy  Anchor 


AND  THEY  WILL 
ALWAYS  STAND  ERECT. 


Xo  holes  to  diff.  Xon 
screTT  them  in  the 
around  and  there  they 
stay,  defying  np- 
rootal. 

PB1.0TICA.I.  AND   IMEXPEIttSITB. 

Six  sizes,  3J  fo  12  incli  diameter. 

Others  Use  and   Endorse  Them,  Why  Not  Youl 


nANUFACTURED 
BY     .    . 


PHILIP  SMITH,  Sidney,  Ohio,  U.S.A. 


W.  N.  MATTHEWS  &  BRO.,  St.  Louis,  Mo., 

General  Western  Agents. 


8tol2la.DlQJU«ter. 


January  26,  1901 


WESTERN   ELECTRICIAN 


17 


The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

BeH  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mail,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


„  PART  r.  CONTENTS.— CHAPTER  I:  Electricity;  rositive  and  Negative;  Conductors, 
Non-CoDQUctors  and  Insulators;  Electro-Motive  Force;  A'olts;  Kesistance;  Ohms;  Current;  Am- 
peres.—CHAPTER  II:  Dj-namos;  Magnets;  Field  Coils;  Electro  MaKnets;  Permanent  Magnets.— 
CHAPTER  ill:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  andCon- 
owcted;  Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction:  Series  ■Wound  Dynamos;  Shunt  Wound  DjTiamos;  Exciting  the  Fields;  Constant  Cur- 


Multiple  Series  Cut-Out;  Three  Wire  System —CHAPTER  YI:  The  Arc  Light-  How  Formed, 
_auses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Londitions  of  Durning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
ind  Brushes;  The  Brush  Commutators;  Brushes;  Different  Stjies  of  Brushes;  Double  Brushes; 
5mgle  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
11  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
(land  Kegulation:  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
^ni'-*n*?an  System  of  Automatic  Current  Regulation;  The  DjTiamo-  Regulator;  Action  of  Regulator. 
-'.' Ai'TER  X:  Brush  System  of  Automatic  Current  Retiulation;  Brush  Armature;  Diagram  of  Cir- 
p'l'^  throu^ih  Dynamo.  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
LMal  Controller;  Circuits  and  Connections  of  No.  8  Brush  Djuamo;  Circuits  of  Compound  Wound 
.pnstant  Potential  Brush  D\-namo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
-ircmtsof  Regulator:  Circuits  of  D\-namo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits:  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
iianc  Current  Regulation;  D>-namo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
i<;tion  of  Re-Tilator.— CHAPTER  XIII:  Schuvler  System  of  Automatic  Current  Regulation; 
mnamo;  Armature,  Commutator  and  Brushes;  liiagram  of  Circuits  in  Armature  and  Field;  Reeu- 
ator;  Circuits  iQ  Regulator. -CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Keffulation-  D\-namo;  Armature:  Commutator  and  Brushes;  Controlling  Matmet;  WaU  Controller; 
uiagrara  of  Circuits;  Air  Blast. -CHAPTER  XA':  Watcrhouse  System  of  Three-Brush  Automatic 
U-nrrent  Regulation;  Dj-namo;  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters:  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
ind  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
snnal  An;nratus.— CHAPTER  X:iX:  "\ATieatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
^ts  and  Methods  of  use:  Bridse  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
ine  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
iXi:  Coupon  gDynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
-nmes.— CHAPTER  XXIT:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
uver  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
same  as  mDj-namos;  Types;  Shunt  and  Series  Motors  Suitable  for  aU  General  Purposes;  Regula- 
flonoE  fahunt  Motors;  Of  Series  Motors;  Counter  E.M.F.;  Direction  of  Rotation  and  Direction  of 
wirrent;  Starting  Motors;  Diagram  of  ConnecUon. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field:  Fi&ld  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna^ 
tors;  Regulation;  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature;  Principles  of  In 
duction.— CHAPTER  II:  DjTiaraos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dj-na- 
mos  Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Djuamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef 
feet  of  Induction;  Transformers.- CHAPTER  V:  Transformsrs  Continued;  Induction  Coils;  Cod 
verters:  Transforming  Up  and  Down;  Design  of  Transforn^ors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Tjjies  of  Trans 
formers.— <:;H AFTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Windingof  Transformers. 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  1  lacing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.-CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinchouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  IMechanism;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp:  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instniments,  Continued:  Hot  Wire  Instru 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument:  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XIY:  Spring  Meters;  Curled 
Spring  Meter.-CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Operas 
tion  of  Instrument.- CHAPTERXVI:  Recording  Meters;  Stanley  Meter:  Construction  and  PrlQ' 
eiples  of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel- 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  I'arallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIIl:  Ohm's  Law;  Strength  of  Current;  Formulas  and  Examples;  Power  and  Heat 
ing  Effects  of  Currents.— CHAPTER  XJX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Blag.,  CHICAGO. 
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Horizontal  Internal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Compound  Engines,  1 00  to  800  H.  P. 

The  Ball  Enoine  Co.,  Erie,  Pennsylvania. 

Chicago  Office:  1526  Monadnock  Block. 


Practical  Running  of  Dynamos. 

A  utile  booklet  on  the  care  and  ttie  locatlnp 
and  remedying  of  troubles  lu  djuamos  aorl 
uiotors. 

r^rlo©,    XO   Conts. 

Catalogue  of  mechanical  and  electrical  book.'- 
(ree. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  BldR..  Chicago 


THE  ROAD 


TO 


OMAHA 

AND 

SIOUX  CITY. 

Chicago,  Milwaukee  &  St.  Paul  Ry. 

SHORT  LINE. 

Electric  Lighted  Trains. 

Perfect  Service. 


TICKETS,  95  ADAMS  ST. 


MDNDN ROUTE 


IS  Tttt  DIRECT  LINE        [i 
BETWEEN 

CHICAGO. 

INDIANAPOLIS, 
CINCINNATI 

AND  .    I 

LOUISVILLE 

CITY  OFFICE  232  CLARK  5T,  I 

-~^!^-ia>    CMICAGO.         Q 


THE  IIMPROVED  BERRYMAIi 

(KELLETS  PATENT) 

Feed  Water 
Heater  and  Purifier. 

UNIQUE 

in  its  effectiveness  and  up-to-date 
In  every  reM|ject,  at  a  prit.e  that 

will  assure  foiiaideratioii.  Vastly 
puperiortoany  Feed  Water  Heater 
on  the  market. 

Benj.  F.  Kelley  Sl  Son, 
91  LibRrtySt.,NewYork. 

9(1  nSUn  Heaters,  2.000.1. 5flO, 
6U  nnllU  l.UOO,  l.OOU,  800,  600,  300, 
80  horHe  iiower  and  others. 
Largest  utook  in  America.  Mostly 
all  taken  In  trade  (or  our  Im- 
iTOved  Berryman. 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Casoiine 
Engines  and  Launches. 

SEND  FOR  C*T4L0n. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


YHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars,  Buffet  Library  Cars 
with  barber.  The  best  of  ever}*thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  Kew 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

j6i  BroaHway,  -  New  YoTk|435  Vine  SI,,  -  Cincinnati 
6oi  Ches't  Si..-  Philadelphiajso?  Smithfield  St.,  Pittsburn 
368  Wa^^liinplon  St.,  Boston  234  Superior  St..  -  Cleveland 
301  Main  Si.,  •  •  BulTalo'17  Campus- Martius,  Detroit 
313  Clark  it..-    .     Chitatro,3King5t.,Easl,Toronto.Ont. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 
242  Pages,  Profusely  Illustrated.         Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary   Converters — 

Static  Transformers — Station  Equipment  and  General  Apparatus — Tivo- 

phase     System  —  Three-piiase     System  ■ —  Monocyclic   System — 

Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
In  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO. 


^ 


fiRAPHITE  FOR  RESISTANCE... 

Made  Ir.  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees ■        .  .        . 

JOSEPH  DIXOK  CBncreiiE  CO.,    -    JERSEY  CITY,  Jf.  J. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  t<       .  ^^  r«. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTI^ 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  0/  the  same  die 
ever  obtained  for  the  same  power.      The  highest  mean  effid 

running  from  half  to  full  gate.     We  guarantee  also:  Am  ,^* 

sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opei^  ^^..ng. 

Tests  show  over  81  per  cent,  average  efficiency  vnth  half  to  fvil  water. 

State  your  Head  and  send  for  124-  pag*^  pamphlet, 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-pai?e 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ElECTBICHN  PUBIISHIWG  CO.,  -  510  Marqiielte  Bljg.,  Cliicago. 

M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  AU  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  B'lume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  KEQUlREnENT^ 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.TRADE MAF?Ks   Jhe  Rhosphor  BRONZE  SmeltincCo.[imited. 

"^  2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS, WIRE, RODS,  SHEETS, ETC. 
'!}^Aovji/i^^u,vyJ-  — DELTA    METAL-^ 

/X      '^         CASTINGS,  STAMPINGS  and  FORCINGS 
^  .  ORIGINAL  andSoleMakersintheU.S. 


"The  Recognized  Autliority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Codeexplalned 
and  Illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHING,  Jr.,  A.  I.  E.E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  Slates. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers.  Central  Station  Managers 
and  Wiremen, 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 

It  contains  ali  the  necessary  Tables,  Rules,  Formulas  and  Illus- 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  {pocket  size),  $  1 .00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  Publishihb  Co., 

510  Marquette  BuildinE,  -  -  CHICAGO,  II-L. 
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EDAR    POLE 

'       50  TO    80   FT.    A    SPECIALTY. 

JohnH..rouj|er,  "c^V.'^t:  i'^'^- 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

r-iviorse:  CO., 

OIPAI.  OFFICES,  SAQIKAW,  MICH. 


IpA/VVAAnAjy^  (Sf^fjCJ^   tlvJ^kWwftV  cKjUTW  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgt  Slock  Constantly  on  Hand. 


Poles 


POLES. 


BERTHOLD 
&  JENNINGS, 


CROSS 
ARMS. 


WHITE  CEDAR.  STi.  LOUIS.  ,  lo„jj  ,^g^^ 

IDAHO  CEDAR  up  to  80  ft.       Chemlcal  Building.   |  PINE  AND  FIR. 


WHEN    YOU    WANT 


POLES  OR  TIES 

WRITE  US.       MALTBY  LUMBER  CO..  Bay  City,  IVIich. 


BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr.  ^VSI-IE^/I  ^^EE,    IM.   C, 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  Id  operation.  Capacity.  CO.OOOperday.  Write  for  prices  on  pin  and  bracket  specialties 


M  A  MUFACTURERS    O  F. . 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

0.  H.  WORCESTER  CO., 

IMARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 

That  thera  are  more  Victor  Turbines  in   use  supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begalatlon, 

Oreat  Capacity,  High  Efficiency, 

Ferfect  Cylinder  Gate,  Steady  notion. 

Wa  Also  Have  a  FuR  Una  of  Modern  Patterns  for  Gens  and 
Power  Transmission  Machinery. 

MTKITE  FOB  CATAI.OeUE. 


The  Stilwell-Bierce  &  Smith-Vaile  Co., 

S57  Lrehman  Street,  DAYTOST,  OHIO. 


CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MCNOMirJETE.  M/CH.     rt/vo       PO  RT  I- A  N  O,    0  REC  0  N  . 

WHOLESALE  PRODUCERS 

SO'Foor  TO  80-FOOT  POL[:s  our  SPCCIALTY 


TEXAS  ARM  &  PIN  CO., 


BEAUMONT, 
TEXAS, 


MANUFACTURERS  OF 


UNTAPPED  LONG-LEAF  YELLOW  PINE  CROSS  ARMS  AND 
HARDWOOD  PINS  AND  BRACKETS.       c^p-Hy.jo.oooAr.. 

In  filling  some  large  orders  for  ten-foot  Arms  it  has  been  necessary  to  cut  about  100,000 
bigb-grade  Arms  under  ten  feet,  all  sizes  and  colors,  on  which  we  will  quote  you  very 
close  prices  during  the  next  thirty  days,  as  they  are  in  our  way  at  the  mills.  We  quote 
delivered  prices,  and  if  you  are  in  a  burry  use  the  Western  Union  code  at  our 
expense. 

CHICAGO  OFFICE,  W.H.Quaw.RtprMentatlve.      Address    TAVflfi    Avm    fL    Din    pA 

10  Temple  Coart  Building.  I  eAao    Hi  III    Q    rill    UOay 

Phone  Harrison  7018.  Beaumont,  Texas. 


Street  Railway  Ties. 


7-foot 

hlte  Cedar  Elec- 
tric Eallwayfi,  etc. 


Specialty: 
WhI      ~   ■ 


Poles. 


:o  &  SONS,  DAOoE-r-r.  iviiei-i. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  bam  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewisburg,  Tena.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Monticello,  Ark. 

THE  TELEPHONE  HAND-BOOK 

BY 

HEEBEET  LAWS  WEBB. 

Price  §1.00. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  BulldlUE,  Cblcago 


POLES 


W.  G.  STERLING  ft  SON, 

,   MONROE,  MICH. 


ElBTen  Fole  Yards  In  Mlchli 


gan. 
lie  P 


TIES. 


Wholesale  Producers  for  ao  yean. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Mumfftctnzwn  uid  Deslera  In 

Yalltw  f'his  Cross  Arms,  Loeust  Pins,  Oak  Pins,   Electrical 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 

DellTered  prices  quoted,  F.  O.  B.  cars,  your  citj.  In  any  quantity.    B^WBITE  US. 


GEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Oellvered  Frlce*. 


POLES 


Catalogue-  and    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Frea  to  Llnemin  and  Construction  Men' 

address: 

MATHIAS  KLEIN  &  SON,  Mantilacturers, 

87-89  w.  VAN  BURCN  ST.  .  Chlcago.  III. 


IniliaiiaDOlis-Arffl.BracKet&PinCfl. 

Succusors  to  J.  B.  MACER*. 

Armt,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'Ollice:  126S.  Mirldlin  St.,  Indlinapolli.  Ind. 

rocORY-  JOMPSTOWN.   IND 


so 


WfiStfiftK'   fiLfiefktCtAM 


JattUkry  26,  t^ot 


Westinghouse 


Electrical 


Electric  &  Manufacturing  Co. 

PITTSBURG,  PA. 

All  principal  Cities  in   L).  S.  and  Canada. 


Apparatus 


The  Standard  of  Excellence 


Incandescent 


Lamps 


Sawyer=Man  Electric  Co., 

Allegheny,  Pa. 


Non-Slipping. 

Non-breakable. 

Economical. 

Durable. 

Balanced. 

Neat  design. 

Light-weight. 

Non-Magnetic. 


The  Popularity  of 
Rockwood's  Patent  Compressed 


Six  thousand 
various  sizes 
partly  finished 
carried  con- 
stantly in  stock. 
Hubs  any  shape, 
any  position. 


Paper  Pulleys 

("For  one-sixth  century  the  standard  for  durability  and  efficiency  ?'' ) 

arises  in  a  measure  from  their  stability. 
Engineers  and  users  should  not  fail  to  specify  Rockwood  Patent  Compressed  Papef-  Pulleys  on  all  contracts. 


CATALOGUE  FOR  THE  ASKING, 


ROCKWOOD    MANUFACTURING    COMPANY,   Paper  Pulley   Sales  Deft.,  jjo  So.  Pennsylvania    Street. 

Indianapolis,  Indiana,  U.  S.  A. 


laiiuary  26,   1901 
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FORT  WAYNE  ELECTRIC  WORKS. 


(INCORPORATED.) 


SOMETHING  NEW 

Our  TYPE  K 
Integrating  Wattmeter 

Weighs   less  than    1  3    pounds  and  can   be  installed   in  a  space 
fi.)4]    inches  by   8^   inches. 

SOME  INTERESTING  POINTS. 


This  Meter  will  Record  Accurately  the  Energy  of  Alternating  Current  Circuits  Regardless  of   the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.     Meters  are  DIRECT  READING. 

THE  CALIBRATION  IS  PERMANENT  AND  RELIABLE. 

CONVENIENT  TO  HANDLE,   EASY  TO  INSTALL  AND  REPAIR. 

ALL  PARTS  ARE  STANDARD  AND  INTERCHANGEABLE. 

Write  for   Bulletin    1012. 
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-MAIN    OFFICE     AND     FACTORY- 


FORT  WAYNE, 


INDIANA. 


NONA/    READVT! 

WESTERN  ELECTRICIAN'S 


ROR  I90I. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  'VifJC  CHICAGO. 


WESTERN    ELECTRICIAN 


January  2G,  190J 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

Tbe  Largest  and  Oldest  >lallufaclu^e^^  of  Rbeo- 
Ktau  la  the  World. 


ALL   ^MALL    springs  UStO 
BY  THE    ELECTftlCAL  TRADE 
MADC    BY 

THE  WALLACE  BARNES  CO. 

Bf?lST0L,CONN.U.S.A. 

EST.   «8S7. 

SeNO  FOR  CATALOG         " 


KARTAVERT. 

HARO  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  lUBL^ffi. 

For  Etectrtcal  and  Mechanical  Purposes,  Railway  Dust  G'lardB  WftBlC«r^ 
and  Packings,    Patent  Insulating  Gieate 


lIAinjFACTUKEI>  BT 


S?^-^      THE   KARTAVERT  MANUFACTUflING  CO..  WIlmliigloB    D«!I 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheelSt 
tubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


READY  FOR  THE  MARKET. 

"PEHOO,"  the  neir  style  Creole  rosette,   in- 

■nlatlon  perfect,  lonr  tuee,  enperlor 

in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


THt  (jilRCNtRPltSKK 


N.CANALST.         ^""AlwoBieK 

CHICAG0-1LL-U-SA-'!S 


This  lYade=MarkRoreu?e.  il^rntT:^ 

^^—^^■^^——^-^^—^——^^—^—  Branches,  Edison  Out-Outi 

TWa'p  Guarantees  Satisfaction 

SwUcbei.  etc.  ■  ..  ■  .  ■  -        ■^'  ■■— ■ 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAQO. 

rriie  Fibre-Graphiie  Commutator  BrushJ 


<U.  S.  and  Foreign  Patents.) 


g  No  Sparking  Dnder  Varyiog  Load. 

\         No  Wear  on  Commutator. 

f  No  suiting  ol  Quadrant. 

f  80  per  cent.  Pure  GrapUte. 

*  For  Sample  Order,  and  Prices,  write  to 

{Holmes  Fibre -Graphite  Mfg.  Co., 

M       ei6S  Wakefield  M..  Germinlown,  PHIUDELPHI*. 


COMMUTATOR^ 
BRUSH-      t 


■itU"-V\JSB.\tM\Y\t 


t 


Rlinton  E,  Woods  Automobiles 

Embrace  entirely  new  ideas  and  designs  based  on 
an  experience  covering  years  in  the  construction 
of  electric  vehicles,  and  are  AUTOAflOBlLES,  not 
"horseless  carriages."  Send  for  catalogue  and 
full  paniculars. 

Woods,  Waring   $c   Company, 


GENERAL   OFFICES: 


Suite  4I5-4I6  Steinway  Hall,  8hic&oo,  III.,  U.  S.  A. 


ELECTRIC 

AND 

GASOLINE. 

Unexcelled  for 

Simplicity.  Economy 

and  Rellabilliy. 


AND 
UPWARD. 


PRICE 

$600<><> 


ADi>RF.ss  OLDS  MOTOR  WORKS,  1308  Jefferson  Ave.,  DETROIT,  MICH. 
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Black  Diamond  File  Works 


m 


Kat.  ises. 


Ine.  180S. 


Twelve 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


m 


r 


OVB  eOODS  ABE  OX  SAL.B  ISI  BVEBY  liSADINe  HABDWABB 
8TOBB  IN  THB  VNITBD  tSTATES  AIir»  CANADA. 

G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,  PA. 


I' 


ll   STURTEYAKT  Ij 


BLOWERS 


g/*  every  conceiva.ble 
/hrm  _foT  every   con- 
ceivable purpose. 
Buili  jfor   endurnnce. 


Exhausters 
Steam  Pans 
Electric  Fans 
Engines 

Electric  Motors 
Generating  Sets 
Forges 

Exhaust  Heads. 
Sleam  Traps 
Heating 
Venlilaling  m 
Drying  Apparatus 
Mechanical  Dralt 


B.F. STURTEV?\NT  C".  boston,    U 

H.\%'  VOllK  -  PHILADELPHIA- crilCAGO  •  LONDON- 


Vol,  nVni.        $3  Per  Amnub.     aJu^i  SliX'Sc':?:     CHICAGO,  FEMUARY  2,  1901,      ^:S^i^^^S:^^       lO  Ceiits  a  Copy.       No,  5. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


.tON'^: 


18S9— Paris  Exposition, 
medal  for  Babber  Inanlation. 

1893-W^orld'B  Fair, 
Sledal  for  Babber  lasnlation. 


TRADE  MAMb 


THE  STANDABD  FOB 

BVBBKB  mrsviiATioir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

tSl^.VchV.I":  }"""9"«-     253  Broadway,  Hew  York. 


Wnther- 
proof 


Wires. 


Geo.  T.  Manson,  Gsn'l  Suit 
W.  H.  Hodgins.  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELBQRAPH   AND   FIRB   ALARH    CABLES. 

All  Wlre>  are  tested  at  Factory.  JOKESBORO,  IND. 

8ENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Officea:    672-678  FIRST  AVENUE,  NEW  YORK. 
TXAor    ^1       I       Mark. 

Manufacturers  Of  HIGH-GRitDE'ELECTRiCAL  SUPPLIES. 

WRITE    FOB    ATTBACTtVE    BULLETINS. 

CkicaiQ.      Pkllidelphla.      Boston,      Clcvelud,      St.  Louis,      Mllwaokee,      Clndoaatl,       Denver.      St.  P«ul. 

G.  I.  INCANDESCENT  LAMPS. 


rSPECIAUIES  A  SPECIAU3{ 
I  ELECTROLYTIC. 


iHeUnited  States  Garbon  Company. 
/7r\   n=r^&sim.n=r\  r\   n  r 


Cleveland/'Omio.  U.  5. 

NOX  IN   CARBOrS     XR 


j».t:ALTERNATING.  DIRECXi 
ENCLOSED.   OPEN.] 


U      \J   P '1 


<< 


PHONO-ELECTRIC  " 


WIRE 


•IT'S 

TOUGH" 


USED  FOR 

OUTSIDE  TWISTED, 
PAIR   TELEPHONE, 
DISTRIBUTING  WIRE. 

High    Tensile    Strength. 

High   Elastic   Limit. 

Great  Toughness. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


rPhono-Electric" 


Write  for  Wire  Booklet. 


ELECTRICAL  OR  MEGHANtCAL. 


We  bave  fine  facilities  for  light  manufactur- 
ing, and  solicit  corresjjondence.  Kstimates 
given  on  quantity  or  small  lots.  PUNCH  PRESS 
AKO  SCREW  MACHINE  WORK.   , 


SPIES  &  COMPANY, 

B7-89  ir.  Van  Bnren  St.,  Chicftiro.IU. 


STANLEY  A.  0.  WATTMETERS. 

Permanent  Accuracy  Guiranieed. 

STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  9t, 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


LtwJEfcriniV«---lj^    Cannot  beoverload- 


ed,  the  belt,  not  the 
puUey,  being  the 
limit. 

Specify  Ihcm  on  all 
contracts  and  orders. 


The  Roclcwood  Manufacturing  Company,. 

New  Works,  iSoi-20or  English  Avenue. 

P.  0,  Box  462  (D),  Inaianapolls,  InU.,  U.  S.  A. 

Catalogue  for  asking. 


This  No.  175  is  handy 
for  a  desk  'phone  or  a 
wall  'phone— just  suits 
your  PARTICULAR  sub- 
scriber. 


STANDARD  OF  THE  WORLD. 


ERICSSON  TELEPHONE  COiaiewAY  NEW  YORK 


Full  equipments  for 
exchanges  and  private 
lines.  Ask  for  Cata- 
logue and  informa- 
tion. 


I  IMUIS/I 


P„       FOR  ALL  PURPOSES. 
Sanp  and  Katlve  FIstlnum  PurehsuA 
■AKKR  A  CO..  4«8-4l4  New  Jeney 
_      Rmtlroad  A^e..  Hewark,  S.  a. 
■•w  York  Office,  1»  Llltert;  Stteet 


STERLING    EXTRA    INSULATING    VARNISH. 

SterliiiK  Xlxtra  Black  FlnisMng  VariilBb, 

Interline  Black  Air  Drying  Tarniali, 

SterlliiB;  Black  Core  Plate  Tarnlah, 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO.. 

95  ColmoreRow.  Birmingham,  England. 


Z,01ID  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  y,  to  50*iorsepcmw^ 
Dj-namos  from  10  lights  to  70ft. 

We  sell  or  rent.    Good  profit* 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohl*.. 


^ESTDK 


In^trnmBnt  Co., 


114-120  William  St.,  NEWARK,  N.  J..  U.  S.  A. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  exceUeat  Switchboard  Instru- 
ments for  Direct-Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  i  to  2.500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLrX— European  Weston  Electri«allnstru- 

meni  Co..  Ritterstrasse  No.  fS8. 
LosDOS— Elliott  Bros., No.  101  Si. Martins  Lane. 

Mention  the  WEarBiw  Electbicun  when  writ- 
ing for  catalogues . 


^Tettou  "Boand  P»tl«m"  yoltmeter, 
Diyle  F. 


ueen  $c  Co., 

1010  Chestnnt  St.,  Phila. 

480  MONON  BLDG.,  CMCAOO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ra> 
FocusTubes,  Induction  Colls. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHILADELPHIA. 


HOLOPHANE  CLASS  CO.,i 

IS  Eavl:  32nci    S-fc..  NEV^/  V^mC. 

Compound  Prism 
Globes  and  Shadet 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  KOI.D       UiA#lalaJ 

Awtrded  at  Psrii  Expolltlon. 
WRitE  FOR  CATALOGUE. 
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ANNOUNCEMENT. 


71% 


We  beg  to  advise  those  interested  in  the  purchase  of 
ALTERNATING  CURRENT  MACHINERY  that  we 
are  now  prepared  to  receive  orders  for  Alternating  Current 
Generators  and  Motors  of  any  size.  Our  machines  will  not 
be  experimental,  inasmuch  as  we  have  purchased  the 
designs  of  the  Oerlikon  Co.,  of  Zurich,  Switzerland.  This 
company  was  the  pioneer  in  the  development  of  Alternating 
Current  Machinery  abroad,  and  is  to-day  a  leader  in  the 
field.  We  shall  use  the  same  care  in  the  construction  of  our 
Alternating  Current  Machinery  as  we  have  in  the  Direct 
Current  line,  which  we  have  been  building  for  some  years 
and  which  is  to-day  recognized  as  being  of  the  highest 
possible  grade. 


BULLOCK  ELECTRIC  MFG.  CO., 

CINCINNATI,  OHIO. 


February  2,  igot 
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Zhe 


Chlotibc  Hccumulator 


Descriptive  Bulletins  and 
Engineering  Advice  on  Applicaiion. 


PERMITS   A   FLEXIBILITY  AND    ADJUSTMENT    OF    THE   LOAD   IN    A   POWER   STATION 
WHICH    IS    POSSIBLE    IN    NO.  OTHER  MANNER.  •     .        .   ■   -   .    ■ 

THE     CONSIDERATION     OF     THIS     FACT    BY     THE    MANAGERS   OF    ELECTRIC 
RAILWAYS    IS   SOLICITED. 

The  Electric  Storage  Battery  Co. 

AlleghenyAvenue  AND  19™Street 

Philadelphia,   Pa. 


Sales       (     New  York:  Boston:  Chicago:  UAi-TiaioRE: 

R  n  Offices:  }  100  Broadway.        60  State  Street.        Marquette  Bldg.        Equitable  Midg 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO.,' 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO., 

I  I20  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


(( 


Crown 


"Insulated  Conductors^ 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Atron  Smoking  Pipe  Co..... 22 
Alden  Electric  Company   "  -U 

Alexander,  Thomas 12 

American  batterj-  Company..  17 
American  Bridge  Company.. .20 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  El.  Telephone  Co 15 

-American  Electrical  Works.. .11 
Amer.  Reflt.  J:  Lighting  Co. ..11 

Amer.  School  of  Corresp — 

Amer.  Steel  ifc  Wire  Company.  3 
Amer.  Toll  Telephone  Co.... 1 4 
Amer.  Vitrified  Conduit  Co. ..22 

Bain,  Foree — 

Baker  A  Company 1 

Ball  Engine  Company 18 

Barnes  Company.  Wallace. ...22 

Bamelt  Company,  G.&H 22 

Becker  Brothers — 

Belden-Larwill    Electric    & 
Manufacturing  Company..  9 

Berthold  iJennings 19 

Besly  &  Co-,  Charles  H 22 

Bissell  Company,  The  F 16 

Blue  Ridge  Locust  Pin  Co . . .  .— 
Bossert  EL  Construction  Co.  .12 
Bowers  Manufacturing  Co  ...^ 

Bridgeport  Brass  Co  1 

BuUock  Electric  Mfg.  Co  ....  2 

Camp  Engineering  Compauy.l2 
Canton  Insulator  &  Clay  Co.. 22 

Central  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  A  EL  Co. .  15 
Century  Telephone  Cons.  Co.  — 
Chicago  i  Alton  Railroad.... 16 
C.&N.  W.K.R 18 


Chicaga  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co.. .16 
Chic.  House  Wrecking  Co — 

C.  M.  &St.  P.  R.R — 

Chicago  Mica  Company 12 

Chic.  Telephone  Supply  Co.  ..16 
Cleveland  Armature  Works.. .22 
Continuous  Rail  Joint  Com- 
pany of  America 9 

Couch  &  Seeley  Company 14 

Cream  Flnx  Company 10 

Crescent  MfgrCompany 22 

Crest  Manufacturing  Co..  ....11 

Crocker- Wheeler  Company..  13 

Cutler-Hammer  Mfg.  Co 22 

CutterElec.  A;  Mfg.  Company.  1 

D.  &,  W.  Fuse  Company 5 

Darlington  Electric  Foun- 
tain &  Supply  Company 3 

Davis  &  Stitt  Company 19 

Dearborn  Drug  A  Chem.  Co..  9 
DeDion-BoutonMotoretteCo.  4 

Diamond  Meter  Company 4 

Diehl  Mfg.  Company 5 

Dixon  Crucible  Co.,  Joseph.. 18 
Driver-Harris  WireCompany.l6 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 17 

Edwards  &,  Company 10 

Electrical  Engineer  Institute.l3 
Electric  Appliance  Company. 10 
Electric  Companyuf  America  J2 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. ..21 
Electrolysis  Proof  Conduit 

Manufacturing  Co 11 

Emerson  Electric  Mfg.  Co 9 


Ericsson  Telephone  Company  1 
Eureka  Electric  Company...  .— 

Paries  Manufacturing  Co 22 

FarrTel.  &  Con.  Supply  Co.. 16 
"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 

Fowler.  John  H 19 

Franklin  Eng.  &  Elec,  Co... .11 
Franklin  Model  Shop 11 

Garl  Electric  Company 16 

General  Electric  Company...  7 
General  Electric  Repair  Co.  ..— 
General     Incandescent     Arc 

Light  Company 1 

General  Incand.  Lamp  Co — 

Gordon  Battery  .Company....  14 

Gould  Storage  Battery  Co 4 

Great    Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company. ..12 

HartwigA  Miller 13 

Hazard  Manufacturing  Co...  — 

Helios-Upton  Company... 6 

HiU,  W.  S.,  Electric  Co — 

Hobart  Elec.  Mfg.  Company.  1 
Hodge-Walsh  EL  Eng.  Co....— 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. . .  1 
Humphrey,  Henry  H 10 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company..  ..  10 
Independent  Tel.  Supply  Co.I6 
Indianapolis  Arm,  Bracket  <fe 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co.. .  i 
India  Rubber  &  Gutta  Percha 

Insulating  Company .— 


Internat'l  Corres.  Schools 13 

JelOfrey  Manufacturing  Co  —  IH 
Johnston,  Thomas  J ' U 

Kansas  City  TeL  Mfg.  Co — 

Kartavert  Manufacturing  Co.— 

Kelley  &  Son,  Benj.  F.'. — 

KelloggSwltch.  &  S.  Co.. .15.  16 

Kentucky  Electrical  Co 10 

Keystone  Elect.  Inst.  Co 9 

Klein  &  Son,  Mathias 19 

KokomoTeL  &  EL  M.  Co 16 

Leather  Preserv.  M.  Corp 18 

Leavitt,  R.  H 19 

Leclanche  Battery  Company.l3 

LeffelA  Co.,  James. 18 

Lindsley  Brothers  Company.. 19 
Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company — 

Manhattan  Gen"!  Const.  Co.  7 

Manross,  F.  N 10 

Matthews&Bro..  W.  N 13 

Mclntire  Company,  The  C....16 
McLennan  &  Company,  K ....  10 

McRoy,  John  T 10 

Mica  Insulator  Company 10 

Miller-Knoblock  ELM.  Co.. ..15 

Miscellaneous  Advs .12 

Mogadore  Insulator  Co 22 

Monarch  Fire  AppL  Co — 

Monon  Railroad 18 

Munsell  &  Co.,  Eugene 10 

National  Carbon  Company. ..17 

National  India  Rubber  Co — 

National  Tel.  Equipm.  Co 15 

New  York  Ins.  Wire  Co 17 

Noblett.E.  J 19 


Non-Polarizing  Dry  Batt.  Co.  9 

North  Electric  Company — 

Northern  Elec.  Mfg.  Co 9 

OhioHectrlc  Works 13 

Olds  Motor  Works 4 

Okonite  Company,  The 1 

Pacific  Electric  Company — 

Page,  Charles  G 11 

Paiste  Company,  H.  T 12 

Palmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

Perri2o  &Sons 19 

Peru  Elec.  Mfg.  Company 22 

Phillips,  Eugene  F 11 

PhUlips  Insulated  Wire  Co.. .11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 18 

Pittsburgh  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Relsinger,  Hugo — 

B.  I.  Teleph.  &  Elec.  Co — 

Richmondt  Conduit  Co II 

Robertson  &  Sons,  James  L..11 

Rock  wood  Mfg.  Company 1 

Roebling's  Sons  Co.,  J.  A 13 

Sage&  Bro.,  F.  B 16 

Sargent  Company,  The 19 

Sargent  &  Lundy U 

Sawyer-Man  Elec.  Company..— 

Schureman  &  Hayden 12 

Shelby  Electric  Company I 

Simplex  Electrical  Co.,  The..  1 

Smith  Co.,  S.  Morgan 18 

Smith,  Philip 16 

Smith,  Theo 10 

Spies  &  Company 1 

Sprague  Electric  Company. . .  11 


Standard  TeL  &  Elec.  Co 15 

Standard  Underg.  Cable  Co. . .— 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co I 

Star  Brass  Works 12 

Sterline  &  Son,  W.  C 19 

Sterling  Electric  Company. ..  14 
Sterling  Varnish  Co.,  The....  1 

Stewart  A  Co.,  Frank  H 7 

Stilwell  -  Biercc      &    Smlth- 

Vaile  Company 19 

Stow  Mfg.  Company 18 

Stromberg-Carlson   Tel.  Mfg. 

Company 14 

Sturtevant  Company,  E.  F....22 
Swedish-American  TeL  Co.  ..15 

Tenn.  Lumber  Company 19 

Texas  Arm  &  Pin  Co 19 

Thomas,  Wilcox  &  Dietz 17 

Torrey  Cedar  Company 19 

United  States  Carbon  Co i 

Varley  Duplex  Magnet  Co..    15 

Viaduct  Mfg.  Company. 16 

Vulcanized  Fiber  Company, .22 

Wagner  Elec.  Mfg.  Company. 20 

Wagner,  Herbert  A 10 

Walsh's  Sons  &  Company  ...  12 
Warner  Electric  Co.,  The  ..  — 
Warren  Elec.  Mfg.  Company..  17 

Western  Electric  Co 7 

Western  El.  Supply  Company.  8 
Western  Tel.Const.  Company.15 
Westinghouse      Electric     & 

Manufacturing  Company.,  .20 
Weston  Electrical  Inst.  Co...  1 

WiUyoung,  Elmer  G 9 

Woods,  Waring  &  Co 4 

Worcester  Company.,  C.  H. .  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


>A/R|-rE:      F-OR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St.  CHICAGO 


GOULD  STORAGE   BATTERIES. 


ESPECIAliLT  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

«LS«  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric   Fire   Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33d  St. 
Work..  DEPEw,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


De  Dion-Bouton  "  Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


VJ 


IM    Y 


We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers   In    tlie 
United   States  for 
DE  DION-BOUTON 
A.  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES, 

QUADRICYCLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


A  lull  line  of  the  world-renowned  De  Dion  Gasoline  Motors  is 
always  in  slock,  and  may  be  had  from  1  3-4  H.P.  to  5  H.  P. 

GENERAL  OFFICES  AND  FACTORY:  Cliurcli  Lane  and  37tti  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

»7  We8t  66H  SI.,  New  York  Clly.  306  North  Broid  SC,  PhllailelptrB,  P«. 

Illf  blind  ud  Ctnlrc  Avcs.,  Plltsbort,  Pa.     872  Park  Ave.,  Blltlmore.      24  Wiibinfton  Square,  Worcester,  M«i. 
I9t  Weil  Eicbanie  St.,  Provldeoce,  R.  I.  33  Slaabope  St..  B>it»n.  Man. 


ELECTRIC 

AND 

GASOLINE. 

Unexcelled  for 

Simplicity,  Economy 

and  Reliability. 


$600  o" 

AND 
UPWARD. 


/^°»«^^^  OLDS  MDTOR  WORKS,  1308  Jefferson  Ave.,  DETROIT.  MICH. 


Clinton  E.  Woods  AUTOMOBILES 


Side  View 

Light 

Stanhope. 


Seod  for 
Catalogue. 


Lowest 

Triced 

Electric 

Vehicle 

in  the 

World. 


MANUFACTURED  BY 

WOODS,  WARING   &  COMPANY, 

General  Offices:    Stein  way  Hall,  21  Van  Buren  St.,  Chicago,  IN. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERN  TYPE  "£." 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter, 
improved  Ball  Bearing^. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 
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5PECI ALTI ES.     send  us  your  HURRY  ORDERS  for  | 


D.  &  W.  Fuses, 

Hylo  Baby   Filament  Lamps,  ^jmc 

Columbia  Lamps.  i^^ 

We  are  selling  agents  and   carry   these   goods    in  stock  and   make  prompt  shipments, 


IT  NEVER 
Dl9AProiriT9 


t 


* 


I       CENTRAL  ELECTRIC  COMPANY, 

I   264,  266,  268,   270  Fifth  Ave., 


CHICAGO,    t 

t 

..^.;..^.HM^.;..^■I..^.^.^■^.I.■:»^.I..^■^■l.■^.I■.;..I■■^.^■;..^.^o■!■■I■^^.^.^■^■^■^■I»IMI»^■Io^■;■■IM^■;■■^.t■■H■■!■^I■■!^■!■^;^■^■^ 


S.  p.  CDl'-OUT. 


PROTECT  YOUR  TELEPHONES  and  FIRE  ALARM 


>A/|-ri-l     THI 


D.  &  W.  FUSE  CO.'S 

Combination  Cut-Outs. 

A  FUSE,  SNEAK-COIL  AND  ARRESTER  COMBINED  IN  ONE.  MOUNTED  ON  PORCELAIN. 

ACCURATE,    POSITIVE   AND    LOW-PRICED. 


WRITE  FOR  CIRCULAR  No.    I02. 


D.  $c  W.  FUSE  CO.,  Providence,  R.  I. 


1 


^  ^  ^  ^^ 


*  -^^.-^ 


D.  P.  CUT-OUT. 


^mUQ^FANS 


STANDARD  OF  THE  WORLD. 

We  are  the  original  and  largest  manufacturers  of 
ceiling  fans  in  the  world.  Many  seasons  of  constant 
use  have  absolutely  demonstrated  the  superiority  of 
Diehl  fans,  and  the  large  and  constantly  increasing  de- 
mand for  them  throughout  this 
and  other  countries  is  one  of  the  best  ^  - 

recommendations  for  their   adoption 
that  we  can  offer. 

Diehl  fans  are  copied,  but  never 
equaled.  They  are  without  question 
the  most  perfect  fans  on  the  market. 
Electrically  and  mechanically  perfect, 
attractive  in  appearance,  splendidly 
finished,  highly  efficient,  noise- 
less in  operation,  free  from  re- 
pairs— are  some  of  their  impor- 
tant features.  Fourteen  years' 
experience  in  the  manufacture 
of  ceiling  fans  assures  perfection 
in  all  respects. 


OUR  CEILING  AND  ELECTROLIER  FAN  PATENTS 
SUSTAINED  BY  U.  S.  COURT  DECISION. 

Use  or  sale  of  infringements  stopped  by  injunctions 
March  Sth  and  December  5th,  1900. 

We  furnish  two  types  of  ceiling  fans,  two  or  four 
blades.  We  carry  the  largest  line  of 
designs  and  finishes  to  meet  all  pos- 
sible requirements. 

Cut  illustrates  ceiling  fan  No.  13 
with  switch.  It  has  a  very  orna- 
mental corona  and  basket,  also  switch 
controlling  fan  when  operated  on 
no  or  220  volt  circuits. 
All  standard  fans  wound  for  direct 
arc  circuits  of  any  amperage  at 
same  price  as  no  volt.  All 
ceiling  fans  have  blades  with 
60-inch  sweep. 

Investigate  the  merits  of 
Diehl  fans  before  placing  your 
orders. 


DIEHL  MANUFACTURING  CO., 


r  NEW  YORK,  561-563  Broadway. 
.J  CHIC 


CUnui    DnnMCJ  cmICACO,  192-194  van  Buren  St. 
OnUll     nUUIno  ]  boston,  128-132  Essex  St. 

LphILADELPHIA,  W.  IrwInCheyney&Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 
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STORAGE    BATTERIES 


-F-O  R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  and  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HIGH    EFFICIENCY. 


No  Applied  Paste.  No  Infringement. 

GREAT    CAPACITY. 


ip^i-l^r 


l^^'fcri^al     ^h^nni^etl     F^rnrta'fcion. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

PEABODY,  MASS. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjusters,  Inc.  liamps. 

Inc.  VA.  Lt.  Manipulator  Co. 
Ancltors      ^Tel.      A     Tel. 
Pole). 

Smitb,  Philip, 
Annunciatorfl. 

Central  Electric  Co. 

Edwards  *,V.  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamp*. 

Alden  Electric  Co. 

Helden-Larwill  El.  A  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  WIcs.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &.  Mfg.  Co. 
Autoxnoliiles. 

UeDlon-Bouton  Motorette  Co. 

Olds  Motor  Works. 

Woods,  Waring  &  Co. 
Babbitt  Metal         and 

Solder. 

Gr.  Western  Sra.  and  Refg.Co. 
Ilatterlea  and  Jam. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A.  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  0ry  Batt.  Co. 

Ohio  Electric  Worlcs. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Delia.  BasxerH,  IStc. 

Central  l'>lectric  Co. 

Edwards  iV.  Company. 

Electric  Ai»pllance  Co. 

Garl  Elecirfc  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Delt    DreHBln^. 

Leather  I'reserver  Mfg.  Corp. 
Belting:. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrers. 

Sturlevant  Co.,  B.  F. 
Boilerfl. 

Chicago  House  Wrecking  Co. 
BoolfH,   Electrical. 

Electrician  Publishing  Co. 
BrldK«"    and    Baildlngrs 

(Steel). 

American  Bridge  Co. 
Brnsties. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  &.  Bro..  P.  B. 
CablcB  ^See  Insulated  Wires.) 
Cnbles^  Klectrlc  (Seelnsu- 

lated\Vires}Cupper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  c:.  Co. 

Western  Elect.  Supply  Co. 
Carbona,       Point*       and 

Plates. 

Central  Electric  Co 

Chicago  Edieoa  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
CaatlnsTB. 

Sargent  Co..  The. 

Smith  Co..  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Bell  Machinery  Co. 
Clrcnlt    Breakers. 

Cutter  Elec.  &  Mfg.  Co. 

Coat  A  Ashes  Handllus: 
MachinerT-. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls  and  Masnets. 

Mlller-Knoblock  El.  Mfg.  Co. 
Varley  Duplex  Magnet  Co. 

Compound. 

Dearborn  Drug  &  Chem.  Wks. 
McLennan  A  Co.,  K. 
WesSernEIectric    Co. 
Western  Elect.  Supply  Co. 

Conduit   and   Condnltn. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof    Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

RichmondL  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectom    and    Termi- 
nals  (Patent). 

j^  mcrican  Elec.  Fuse  Co. 

Mclntire  Co.,  The  C. 
Coiifitrnctlon  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh   Elec.  Eng.  Co. 

Weslem  Electric  Co. 
Contractors    and     Elec- 
tric Light  Plauts. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  ,\nierica. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 
"  Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

.Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  A.  Mfg.Co. 

Copper  'Wires. 

American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Bridgeport  Brass  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
National  India  Rubber  (io. 
OkonlteCcThe. 
Phillips  Insulated  Wire  Co. 
BUoebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Untferground  C.  Co. 

Correspondence  Schools 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

CrORH-ArmSf     Pins      and 
Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls,  Arm.  Brack.  A  Pin  Co. 

Leavltt.  R.  H. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 
Cut-Onts    and  Svritchca. 

Bossert  Klee.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  ^ifg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S..  Electric  Co. 

PalsteCo.,  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Dynnmofl  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Cq. 

General  Inc.  Arc  Light  Co. 

Gregorv  Electric  Co. 

Hobart  Elec,  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Schureman  A  Harden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 


Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Eleetric  Fountains. 

Darlington  Electric  Fountain 
A  Supply  Company. 
Electric   Rail-^vays. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical   and  Mechan- 
ical  Eiif^incers. 

Bain.  For6e. 
■    Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 

Electrical   Instruments. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro..  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

AVlllyoung.  Elmer  G. 
Electro-Platius  Mach'y- 

Besly  A  Co..  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Engines,    Gas. 

Palmer  Bros. 
Enprines,  Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 

Exh*st  Steam  Apparatus. 

American  District  Steam  Co. 
Pan  Ontflts. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
DIehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Ohio  Electric  Works. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
\Vesiern  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,G.  A  H. 
Fire  Extingrnlahers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Ch  icago  Fuse  Wire  &  M  fg.  Co . 
D.  A  W.  Fuse  Co. 
Electric  Appliance  Co. 
Mclntire  Co.,  The  C. 
Western  Elect.  Supply  Co. 

Gears. 

Besly  A  Co..  Chas.  H. 

General    Elec.  Supplies. 

Alden  Electric  Co. 
Bissell  Company.  The  F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Garl  Electric  Co. 
General  Electric  Co. 
Hodge- Walsh  El.  Eng.  Co. 
OhioEleclrlc  Works. 
Stewart  A  Co..  Frank  H. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


Globes     and     Electrical 
GlasH'n'are. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Grai>hite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co..  Jos. 

Holmes  Fibre-Graphite  Co. 
Heaters    (Feed  W^ater). 

Kelley  A  Son,  Benj.  F. 
HeatinK*     and   Ventilat- 

iujc:  Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,    Inc.    Lamp. 

Crescent  Mfg.Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Insulators   and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co.' 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 
■   Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,'  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  AVorks. 

Okonite  Co..  The. 

PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Insulated      Wires       and 
Cahles^Mniirnet  Wires. 

Alden  Electric  Co. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch,  A  Sup.  Co. 

Matthews  A  Bro.,  W.  N. 

Mlller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co..  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Sim1>lex:  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 
Junction   Boxen. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison  Decorative  iK;  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
LampH.  Inc..  AdiuHters. 

Inc.  El.  Lt.  Manipulator  Co. 
Lifffhlninjc:  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

EureVa  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's   Climbers. 

Klein  A  Son.  Mathlas. 
Magrnet   'Wires. 

(See  Insulated  Wires.) 


Meclianical    Machinery. 

Besly  &  Co,,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Bierce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co, 

Munsell  A  Co.,  Eugene. 
Minins  Apparatus,  Elec' 

Crocker-Wheeler    Compa  ny. 

.Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Htlotors  —  See    Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L., 
Patent    Attorneys. 

Johnston,  Thomas  J. 

Page,  Chas.  G 
Phosphor    Bronze. 

Besly  A  Co..  Chas.  H. 

Phosphor  Bronze Sm. Co., Ltd. 
Platinum     Bonsht      and 

Sold. 

Baker  A  Co. 

Gt.  West.  Sm.  and  Refining  Co. 
Poles    and    Ties, 

Berthold  &  Jennings, 

Davis  AStittCo. 

Fowler,  John  H. 

Ltndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  &  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Canton  Insulator  A  Clay  Co. 

Peru  Elec.  Mfg.  Co. 
PcTver      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co, 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce    Smith-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith-Vaile. 
Rail   Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joint*. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Ilnll'way    Slirnnls. 

Garl  Electric  Co. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co, 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Smith.  Theo. 
Re-Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregorv  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Schureman  A  Hayden. 
Rlieostnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westinghouse  El.  A  Mfg.  Co. 
Second-Hand  Mach*y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregorv  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W  N. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farie«  Mfg.  Co. 

Pacific  Electric  Co, 
SolderinK  Flux. 

Cream  Flux  Co. 
SparklnpT  Plnf^s. 

Crest  Manufacturing  Co. 
Speaklni;  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 


Speed   Indicators. 

Besly  A  Co..  Chas.  H. 
Queen  &  Co. 

Robertson  &  Sons,  Jas.  L. 
Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 
Barnes  Co..  The  Wallace. 
Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

\merican  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes.  Insulating. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones^     Telephone 

Material    and    S'lritch- 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co, 

Kokomo  Tel.  A  El.  Mfg.  Co. 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas.  Wilcox  A  DIetz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Western  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathlas, 

Transformers. 

Alden  Electric  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  EL  A  Mfg.   Co 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine      and      Water 

W^heels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith-Vaile. 
Varnishes.     * 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
White-Washing    M'ch's. 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  &  Wire  Co. 

Besly  A  Co.,  Chas.  H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
WoodTTork,  Electrical. 

Noblett,  R.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Willyoung,  Elmer  G. 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Direct=Driven 

Continuous=Current 

Lighting 

Generators. 


WRITE  FOR  BULLETIN  NO    4216 


100-KILOWATT  GENERATOR,  FRONT  VIEW. 


General  Office, 
SCHENECTADY,  N.  Y. 

5ales  Offices  in  all  Large  Cities. 
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MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC   LAMPS   FOR   ALL   CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  11  BROADWAY,  NEW  YORK. 


Stewart  Patent  Cord 

ADJUSTER. 


(Patented  August  21,  1900.) 

Cuts  illustrate  two  methods  of  adjustment. 

A  device  everyone  wants. 

Can  be  used  on  any  size  of  cord. 

Can  be  adjusted  easily. 

Can  be  used  after  rosette  and 

socket  are  connected. 
Made  of  fiber. 

Sold  as  cheap  as  common  wood  adjusters. 
Order  from  your  supply  house  or  us. 
Same  price  everywhere. 

SAMPLES  FREE. 

FRANK  H. STEWART  ^  CO., 

Manufacturers  2cd  dealers  in 
ALL  ELECTRICAL  SUPPLIES. 
3S     N.    7'th    St.,    F>l->ilaclelpHia,    ^a. 


FAN  MOTORS 


Direct  Current 

Circuits. 

HO,  170,  220, 

250,  500 

Volts. 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


AnERlCAN  ELECTRIC  COMPANV,  Northwestern  Agents,  St.  Paul,  ninn. 
ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  no. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cal. 


ANTWERP, 
32  Rue  Boudewyos. 


LONDON, 
Bridge  Chambers,  171  Queen  Victoria 
St.,  E.  C,  and  North  Woolwich,  E. 


PARIS, 
46  Avenue  de  Breteull. 


n 
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ALTERNATING  CURRENT 
CEILING  and  DESK  FANS. 
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FAN  MOTORS. 

DESK  IHD  CEILING. 

EMERSON 

are  the  best. 
Fitted  with 

Parker 

Noiseless 

Blades. 
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Slandard  Emerson  3-Speeil  Swivel  Bracket  Fan. 


Special  Emerson  Swivel  and  Trunnion  3-Speed  Desit  Fan. 


FOR   ANY  ALTERNATING   CIRCUITS. 


1 

Make  Your 
Contracts 
now  for  the 
Season. 

Secure  our 
Catalogue. 


I 

; 


2  Standard  Emerson  Low  Frequency  Celling  Fan, 

*  2-Blade,  56  in.  Sweep. 


Standard  Emerson  High  Frequency  Celling  Fan,       2 
5-Blade,  30  In.  Sweep.  I 


I  Western  Electrical  Supply  Co., 


\ 


LJ.    3.    A, 


t 

! 
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DEARBORN 


Drus    and    OKiemical    AA/orlcs, 
L-al3ora-fcories---\A/^a-ter    d-iemis-ts. 
Veee-fcable    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 


SEND    FOR    PRICE 
LIST,    1901. 


T"!  NON-POLARIZING  DRY  BATTERY  CO, 


WESTERN  SILCS  AGENT: 

JOHN  W.  BROOKS, 

303  Oearliorn  St.,  CHICA60. 


From  625  Broadway  to  447  BROADWAY,  NEW  YORK. 


IWI  ^K  N  U  P- A.  ^-r  (_l  R  E  R  S 


DRY     BATTERY. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

General  Offices:    164  MARKET  STREET. 

NEWARK.  N.  J. 

Millions  in  use  on  One  Hundred  and  Forty- 
Five  (145)  railroads  in  the  United  States,  on 
over  Seven  Thousand  Five  Hundred  (7,500) 
miles  of  track. 


EMERSON  1901  CATALOGUE 

.     OF  FAN  MOTORS  IVIIili  BE  SEXTON  BEQUEST.    SETEBAIj 
NEW  TTFES  DESCBIBED.    SEND  FOB  A  COPT. 

Eastern  Office  and  Warehouse.  THE  EMERSOM  ELECTRIC  MFG.  CO. 

136  Liberty  Street,  New  York  City.  St.  L.onl8,Mo.,  U.  S.  A 


-^£Re:  ir  i^r,  j^v^Ry  other  WkKK- 

MSTOrlE  aECTRICAL  IKSTSVlENrlrr: 


ITS' 

.SToTiy— ■" 

F  Onr  Potential  and  Cur- 
f  rent  Indicators    are  de-l 
signed  for  small  plants  \ 
wbere  price  is  an  object. 
I  No  feature  essential  to  I 
la  pen'ecL   Instrument  is  f 
V  lacking;  it      is     small. 
\  plain,    accurate    and 
durable  andlbe  price  i 
is  very  low. 


Wiiiyoung  Instruments. 

photometers! 

conductivity  bridges, 

cable  testing  apparatus, 
x-ray  machines, 

x-ray  tubes, 

fluoroscopes, 
standard  resistances. 


Correspondence  Invited. 


Circulars  Free. 


"Aone"  Portable  Test  Set 


ELMER    G.    WILLYOUNG 

(Formerly  Willyoucg  &  Co.,  Philadelphia), 

97-99  Fulton  Street,  New  York. 


SIMPLICITY,    OURABILITY,    REFINEMENT    OF 

nCCIAU  are  the  first  points  considered  by  prospective  a  rclamp  buyers. 
■'"WHIH  xhe  Kelden  Arc  l^amp  excels  not  only  in  the  above  points 
but  in  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  260  hours.  No  alignment  necessary.  Trims  easier 
than  an  open  arc  lamp.  Allows  easy  access  lo  every  part  of  lamp,  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

6ELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

AtJEXTS:    M.  B.  Austin  &  Co..  58  W.  Van  Euren  St.,  Chicago.    C.E. Wilson. 

1000  Betz  illdg.,  Philadelphia,  Pa.    R.  N.Stewart  A  Co.,  Denver.Colo. 

We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 
in  this  and  foreign  countries. 


Alternating  or  Direct  Current 

Generators  "-  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


''"'*'^?T''^S»-. 


Stanley  Electric  flfg.  Co., 


Pittsfield,  Hass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 
Northern  Electrical  flfg.  Co., 

riadison,  Wis. 


id 
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PACKARD    LAMPS. 

Think  of  it!  The  lamp  is  the  point  of 
consumption  of  the  whole  energy  of 
your  lighting  circuit ! 
You  may  save  a  little— you  may  save 
a  great  deal  by  installing  Packards. 
Be  it  little  or  big,  it  is  worth  saving. 
You  can  put  in  Packard  lamps  for 
just  a  trifle  more  on  the  first  cost. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 

ELECTRICAL  SUPPLIES. 


General  Electric  Company's 

Candelabra,  Series,  Decorative,  Battery  and 
Miniature  Lamps  are  the  standard  for  the 
world. 


Send  for  Catalogue  No.  1017. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,   N.   J. 


W€»  f-f      y%.mr  -vi 


INDIA    a  AMBER 


EMPIRE 


MIC 


IN    ANV    SHAPE    OR    PATTERN. 


IMSlll,\Ttl)        5:>-,^        COIVlPOll\D 

tii^enoV1iiiis('ILs(o   Mica  liisiildtorCo. 

JI'iH.iIci  SI. >(.'>♦  York  cS  Cliica\i<).  11:  l.iKoSi. 


V  a  1      I 


E 


NGINEERING. 


HERBERT  A,  WAGNER, 

Consulting  Engineer 
Railway   Lighting  and   Power  Plants, 

41 B  LOCUST  ST..  ST.  LOUIS,  MO. 


ANOTHER    NEW   DEVICE. 


Smith's  Incandescent 
Lamp  Controller. 


The  only  de- 
vicelike it  on  the 
market.  Patent- 
ed October  16, 
1900.  Can  throw 
refiection  where 
you  want  it 
without  a  sta- 
tionary fixture. 
Lamp  adjusts  up 
or  down,  or 
bwings  around  a 
full  circle. 

Dealers  order 
sample.  You  will 
find  it  a  fast  sell- 
er. More  good 
things  coming 
—all  good  sell- 
ers. Prices  anil 
circulars  on  ap- 
plication. 


THEO.  SMITH,  Manufacturer, 

151  Throop  St..  CHICAGO.  ILL. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 


will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen    8end  SOc.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Sole  JHannfactnrers, 
WasJilnKtoii  Street,      -     CHICAGO. 


Ki  McLENNAN  &  COn  009,100 


MORSE 

INCANDESCENT  CORD 
LAMP  ADJUSTER. 

The      only     (nonconductor) 
automatic  adj  uater  on  the  mar- 
ket. It  has  the  written  approval 
of  every  Board  of  Fire  Under- 
writers, Factory,  Insurance  and 
Electrical   Experts  it  has  ever 
been  shown  to.     With  its  aid 
I  one    can    adjust   any   kind    of 
I  a  lamp  and  shade  up  or  down 
fin  a  second's  time.    Just  what 
is  needed  in   factories,   mills, 
shops  and  offices. 

/A  Price,  50c. 

\^  Write  for  trade  discounts. 

THE  INCANDESCENT  ELECTRIC 

LIGHT  MANIPULATOR  COMPANY, 

1 16  Bedford  Street,  Boston,  Mass. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Cbntral  Lighting   Stations, 
Electric  Power  Transmi.ssion. 
Suite  1305,  Chemical  BIdg. ,  St.  Louis. 


MANROSS 

H4IR  SPRINGS 

rOR    EI-CCTRIC 
r.AuoES  src/iivi   cAiJGi 


Largest  Manufacturers  of 
Hair  Springs  in  thie  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

r.  N.  MANROSS,  Forestvllle,  Conn. 


1 


(Uiiy^mJ^  H-. 


MtROV  CLAY  WORKS 

BRAZIL,  INDIANA 

302  eRO*DWAY,T<EW  YORK 

1 38  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING,    PULLEYS, 

CLUTCHES,   PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

CAT«LOGUi:    U^ON     APPLICATION 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founderi.   Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AK  ABSOIiITTEI.T  NON-COBBOSITE:  IIIIS1TI.ATI!«e 
HOIiDEBIIVe  FliHX  FOB  ALIi  ]|IBTAI.S. 

Contains  no  acid  or  any  element  Injurious  to  eltctrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  In  one-half  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux.  Put  up  In  cans  at 
16c.,  25c.,  SOc.  and  75c.  Special  prices  in  quantity.  Send  ISc.  for  trial  box.  We gumrmatee 
It  mad  it  aot  tatisfactory  money  will  be  refuaded. 


THIS  If»  WHAT  ONE  ITlSEB  HAS  TO  SAX  OF  IT: 

it  A  FT^R  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
-^-*-    C-eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  it  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Suit.  CHICAGO  EDISON  CO." 


FOR  SAXE  BT  Alili  SUPFIiir  HOUSES  OB 


CREAM  FLUX  CO., 


Sole  Minuftcturert, 
100  Washington  St., 


CHICAGO. 


Kentuclcy 
Incandescent 

KENTUCKY  ELECTRICAL 


Ohicago  Agent*  J.  W.  Brooks.  60B  Plymouth  BIdg. 


LAMPS  |7c 

CO.,  Owensboro,  Ky.  ■  m    U 

okf).  BOB  PIvmouth  BIdsr.  ^*     ^"  ^^^ 


PetDruary  2,  1901 


WESTERN   ELECtRlCtA5l 


it 


CUOCNC  r.  PHILUPS. 


t.  HOWtJtN*  PWCUPfl,  VlWWl— . 

e.  n.  iiiMiii«T«ii.  M..  MM. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTZDEHOE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 


Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
Mbw  Yokk  Stobx,  W.  J.  Watson,  26  Cortlsndt  St. 
OmoAQO  Stoks,  F.  K.  Donahoe,  82  Lake  St. 
MoKTBKAi,  Bbakoh,  BniCBt  F.  FtiHlQ)!'  SlfietTlsal  Works. 


MAIN  OFFICES  AND  FACTORIES,    PHILLIP8DALE,    R.  I. 


CHAS.  O.  PA.OE:, 

PATENT   ATTORNEY, 

185  Dearborn  Street,  Chicago    III., 

Haa  attended  to  all  of  our  patent  matters  cod- 
tlnuouBly  since  1S91.  Morgan  &  Wright,  Chicago. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Cautei.        Patent  Soliciting. 


CARGENT  &  LUNDY, 

Crest       ^ 
A    Manufacturing  S^ 

Engineers, 

WtL         COii        fljB 

1140    MONADN'OCK    BLOCK.    CHICAGO 
FREDERICK  SARGENT.                      A.    D.    LUNDY. 

"j^^sP        Cambridgeport,  Mass.       H[I^H 
^K^^     GASOLINE  MOTORS      ^^9 

^i^^       SPARKING  PLUGS.        tB^ 

iCI_IIM     IVIO^I 


tYIV^XIN/IO. 


Sets  of  castinps  and  material  furnished  in 
various  stages  of  completion,  Wrouglit  iron 
lields :  armature  formed  of  punchings  of  sheet 
iron  contains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-Tolt  current.  Run  as  a  generatorwill  light 
fi.ur  6-candle  lamps.  This  machine  is  not  a  toy 
but  is  designed  fur  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. FuUsize  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect lorboth  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  windlrg 
to  ttie  other  nhenever  desired. 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODELSHOP, 

129-131  WestSl  St  street,  NEW  YORK  CITY. 


EI^ECTROI^YSIS   COKqUERED. 


NEW  PRICE 
FOR  1901. 


GUARANTEED 
TO  STAND 
50  VOLTS. 


UNDERSROUND   AND    INTERIOR. 

Guarantees  perfect  insulation. 


An  absolute  Xon-Conductor.  Guarantees  perfect  insulation.  No  bonding  of  cables  in  its  use. 
Life  of  cable  longer,  construction  cheaper  and  more  rapid,  using  only  ordinary  labor.  The  better 
service  obtained  through  it  justifies  its  use.  Guaranteed  Absolutely  Electrolysis  Proof.  Made  in 
7  fool  lengths.  3  in.  internal  diameter.  Weight,  2  lb.  to  foot.  Made  in  desired  sizes  from  2  to  8 
inches.  Price,  F.  O.  B.  destination,  cheaper  than  any  conduit  on  market. 
For  p.ompt  deli.erj  for  1901,  ELECTROLYSIS  PROOF  CONDUIT  MFG.  CO., 

contracts  should  be  placed  at  once,  SOB  MANHATTAN  BLOG.,  CHICAGO. 


^/TT^^  QALVAN/ZED  (ONDU/T 

;       U        ^NDERCP^'IlL  FITTINGS 

RICHMONDT  CONDUIT  CO. 

>     milw/vuk^ee:    us-a-  • 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire, 
Sloi-Barning  Weatherproof 
and  SlOf-BurniDg  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Aiden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

"beTcrrrer-  Insulated  Wires  and  Cables,  ra.r;rr.' 

PITTSBUR6  TRANSFORMERS.    "L.-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  GOODS. 


THE  LUNDELL 

"SPLIT-POLE" 

GENERATOR 


Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efficient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 


\ 


n      SPRACUE  ELECTRIC  CO.,      : 

^ '                      General  Offices: 

527-531  West  34tli  Street, 

NEW  YORK.                          *• 

^  ,             CHICAQO: 

BOSTON: 

ST.  LOUIS:             ^ 

Flsfaer  Buildlns* 

375  Devonshire  Street. 
♦  ♦♦♦♦♦♦♦♦♦»« 

Security  Building. 

REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Go., 

271-273  FRANKLIN  ST.,  CHICAGO. 


ENGRAVED  ON  WOCmi^ 


PERFECT 

fRiNTiNG  Plates 

^    by  evei^  process. 

JDE.>SIGNING  AND 
I  L,L.Tjr  s  TR  ATI  N  G. 

;'::>\yrite  for  specimens. 

piHRLIN  ElectrotypingI 

^^Bis  DEARBORN  ST. 


IVIIIMU-rES 


I  .    EUREKA  PACKING,  with  a  RED  DIAMOND  LABEL,  more  power,  lasts  longer, 
costs  less  than  any  other  good  packing. 

2.  HINE  ELIMINATOR   gives  dry  steam  to  engine,  keeps  oil  out  of  the  boiler. 

3.  IMPROVED    ROBERTSON-THOIIPSON  INDICATOR— a   grand    adjunct   and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  lor  circular.    A  very  successful  nevelty. 

5.  ROBERTSON    FEED-WATER   HEATER  heats  water  to  about  boiling   point 

with  exhaust  steam. 

JAS.  L.  ROBERTSON  &  SONS, 

1 98  Fulton  St..  New  York.  Branches :  Boston— Philadelphia. 


ti 


WEStfeftN  ELECTlitClAN 


Februafy  2,  igdt 


WANTED. 

Young  man  to  assist  In  entjlneerlnjr  depart- 
ment of  concern  manufacturing  dynamos  and 
motors.  Good  chance  for  young  electrical  en- 
gineer graduate  to  get  started.  When  replying' 
give  experience.  If  any.  and  compensation  ex- 
i)ecled.  Address  -WESTERy  CONCERN."  care 
Western  Electrician,  iilO  Marquette  Building, 
Chicago. 


WANTED. 

For  an  electricllgbt  and  Ice  plant,  an  expe- 
rienced engineer  capable  and  willing  to  make 
his  own  repairs.  Must  have  from  S1.500  to 
*^. 500  to  Invest.  Will  pay  a  good  salary  to  the 
right  man.  Address  ■'G."  care  Western  Elec- 
trician. 510  Maniuette  Kldi:..  Chicago. 


WANTED. 

Assistant  to  designer  of  direct  current  dyna- 
mos and  motors.  Technical  graduate  with  past 
experience  preferred.  When  replying  give  past 
experience  and  salary  desired  Address  "AS- 
SISTANT," care  Western  Electrician.  510 
Marquette  Building,  Chicago. 


WANTED. 

Good  hustling  agents  in  every  large  city  in 
Vuitea  States  to  handle  our  goods,  which  are 
new  and  novel  and  have  no  competition.  Also 
sale^smen  to  handle  same  as  side  line  on  the 
ruad.  Correspondence  solicited.  Ro!.m4.  116 
Bedford  St..  Boston.  Ma^s. 


SECOND-HAND 

Dynamos  and  Motors. 

We  iuTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaio. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

MO  WAaniNaTOH   ST..  NEWARK,   N.  J. 


WANTED  TO  BUY. 

We  aTe  In  the  market  for  good  second-hand 
Mlgh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERINe  CO., 

ISSouth  Canal  Street,  Chicago,  III. 


WE  OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K.  W.,  500-TOlt  Edison  bipolars. 

1    75  K.  W.,  General  Electric.  500-roU,  4  pole. 
1    120  K.  W.,  A.  S.  type,  General  Electric  Al- 
ternator. 

3  120  K.  W.,A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  w.,  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  50  K.  W.,  2,000-volt,  Siemens  &  Halske 
60  cycle. 

1      65  Light,  Brush  Arc,  10  amperes. 

1      40  Light,  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14    Tandem   com- 

pound. 

2  18HX18  Ideal  engines. 

I  14Hxl5  Mcintosh  &  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
"Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

B.  H.  CHENBY,  nanaBcr, 
;S04  Dearborn  Street,  Cbicago. 


For  jse  In 

Electric  Plants 

and 
Power   Stations. 

Mt¥"  Bilk's  Dry 
''"  ;^  Noi-Flame 
_  DryPaint  Paint, 

PUMP  The  star 

Brass  Works, 

67-69  S.  Canal  SI  , 
Cblcago,  III. 

Send  for  circu 
larB  and  prices 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided   a    fair  return  on  the   necessary  outlay  can   be    shown  to   its  satisfaction. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OrTL.ET  ASTD  jrNCTIOBf  BOXES, 
SWITCHBOABDiS,   PAJTEIi    BOARDS.    SWITCHES,  ETC. 


This  Trade=Mark?ro!rue1:  il'iTlZ 

^^^^^—^^-^—^^^——^^—^^-—  Branches,  Edison  Out-Outi 

SsTap  Guarantees  Satisfaction 

Switches,  etc.  _— ^^^^^^^— ^— ^^-^— _^— ^.^.«^»^_..^. 
PHILADELPHIA.       H.  T.  PAISTE  CO.       CHICAQO. 


iio.VoIt  Incandescent  Dynamos. 

a  12-Ught  Bdlaon,  %  K.  TT.,  wU-olIcn. 
1   !S-llght  Wenstrom. 

4  K-lIght  Qlbbs,  M.  P.,  slow  ■pee<l,  comp., 

brand  new. 
1   60-llght  Hawkeye. 
1   BO-Ught  Nowotny,   self-oiler. 
1   60-llght  Card,  multipolar,  flelf-oller,   alow 

Bpeed,  U50  B.  P.   M. 
1   60-llgbt  Crocker-Wheeler,       alow      apeed, 

aelf-oller. 

5  6&-11ght  Glbbs,    M.   P.,    compound,    brand 

new,  moderate  apeed. 

4  56-llght  Glbbs.  M.  P.,  compound,  brand 
new,  slow  speed,  1100  R.  P.  M. 

1  SE-llght  Siemens  &  Halake,  type  B.,  M.  P., 
slow  epeed,  aelf-oller,  brand 
new. 

1    60-llght  Tbomson-HoustoD. 

1    6d-llght  WestlDghouse. 

1  80-lIght  Siemens  &  Halske,  type  L.  H., 
aelf-oller,    brand    new. 

t  80-llght  Siemens  &  Halske,  Ironclad  type, 
M.  P.,  aetf-ollera,  brand  new. 

1  lOO-llght  Bain,    compound,    aelf-oller. 

1  lOO-llght  J.  &  C,  selt-oller. 

<  110-llght  Glbha,  M.  P.,  compound,  aelt- 
otlers,  slow  speed,  brand  new, 
1000  R.  P.  M. 

1  UO-llgtat  Siemens  &  Halske,  M.  P.,  Church- 
ward type,  compound,  extra 
Blow  speed,  brand  new,  650 
R.    P.   M. 

I  160-llght  Glbbs,  M.  P.,  compound,  self- 
otters,  epeed    1650. 

1  UO.|lght  Glbbs.  M.  P.,  shunt,  setf-otler. 
Blow  speed,   82S  R.   P.    M. 

1  leo-llght  Card.  selt-oUer. 

2  UO-Ilght  Siemens   &   Halske,    M.   P.,    self- 

oilers,  brand  new. 
1  200-tlght  Western  Electric,  selt-oller,  comp. 

3  210-llght  Edison,    setf-ollers,    12   K.    W. 

4  210-llght  Siemens  &  Halske,  12  K.  W. 

i  210-ltght  Siemens  &  Halske,  M.  P.,  brand 
new,  type  B.,  self-oilers. 

4  nO-llght  Glbbs,  M.  P.,  self-ollerB,  Tery 
alow  apeed,  728  R.  P,  M.,  brand 
new. 

1  2E0-ltght  Westtnghouse. 


RECORD 

ELECTRIC  CO. 

54-62  S.  CLINTON  ST.  CHICAGO. 

BARBAINS-FOR  SALE, 


iio-VuIt  Incanifescent  Dynamos.— 
Continued. 

1  2G0-ttght  Commercial,   comp.,    setf-oller. 
1  250-llght  Eddy,   self-otler. 

1  270-llght  General  Electric.  15  K.  W.,  M.  P., 

direct-connected    to    Case    en- 
gine, compound. 

2  270-llght  Westtnghouse,  M.  P.,  slow  apeed, 

16  K.    W. 
1  30O-llgbt  Columbian,      multipolar,      comp., 

self-otler,  slow  speed. 
4  30O-ltght  Glbbs,     M.    P.,     self-otlers,    slow 

speed,  725  R.  P.  M.,  brand  new. 

1  340-Ilght  Eddy,  self-otltr,   co.npound. 

2  350.|lght  Hawkeye,   compound. 

1  350-llght  National,  aelf-oller.  compound. 
1  S60-llght  Bdlson.  20  K.  W.,  Betf-oUer. 
6  350-llgbt  Siemens  &   Halske.   type   L.   D.. 

self-olters. 
1  360.11ght  Duplex,      multipolar,      self-otler, 

compound,  slow  speed. 

3  600-llght  Siemens  &  Halske,    type   L.   H., 

solf-otlers,  brand  new. 

4  S40-llght  Edison,     30     K.    W.,    self-oilers, 

compound. 

1  600-llght  Blckmeyer. 

2  700-Ilght  Westlnghotise,  10  pole,  slow  speed, 

40  K.  W.,  self-otlers,  675  R.  P. 
M.,  brand  new. 

2  EOO-ltght  Edison.  46  k:  W.,  self-otlers. 

1 1200-llght  Siemens  &  Halske,  type  L.  H., 
70  K.  W.,  setf-oller. 

1  13S0-IIgbt  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole. 

3  lEOO-Ilght  Siemens  &.  Halske,    type  L.  H., 

self-oilers,  100  K.  W. 
1  1500-ltght  Siemens   &   Halske,  100  K.    W., 
type  I.,  6  pole,  for  direct  con- 
nection, brand  new. 


1    9 

1  10 


1  12 


220-Volt  Qene  raters. 

Rheostat,  base-frame  end  ptitley  accom- 
pany each  mactUne. 

1    8^  E.  W.  Westtnghouse.  multipolar,  self- 
oiler. 
E.  W.  Lnndelt,  aelf-oller. 
E.   W.  Lundell,  self-otler,  multipolar, 

stow  speed. 
E.  W.  Edison,  self-otler. 
1    15  E.  W.  Bdlson,    compound,    self-oUer. 
1    30  K.  W.  Siemens  &  Halske,  M.  P.,  Iron- 
clad    type,     self-otler,     brand 
new. 
1    46  E.  W.  Edison,     compound,     self-otler, 

new  armature. 
1    60  E.  W.  Siemens     &     Halske,     M.     P., 
Churchward     type,     setf-oller, 
brand  new,  for  direct  connec- 
tion. 

1  marble  panel  swltcht>oard 
for  above. 

1  100  K.  W.  Siemens     &     Halske,     M.     P., 

Churchward     type,     serf-otter, 
brand  new,  for  direct  connec- 
tion. 
500-Volt  Qenerators. 

2  16  E.  W.  Edison,  Betf-otlers. 
1  16  E.  W.  T.-H.,  setf-oller. 

1  36  E.  W.  Mather,  self-otler. 

2  36  E.  W.  Siemens  &   Halske,   brand  new, 

M,  P.,  Churchward  type,  self- 
ollers.  very  atow  speed,  475 
R.   P.  M. 

1  46  E.  W.  Edison,  compound,  self-otter. 

1  7B  E.  W.  Westtnghouse,  Eodak  set,  West- 
tnghouse generator  and  West- 
tnghouse compound  engine,  14 
X  24  X  14,    all   complete,    fine. 


Alternating  Qenerators. 


1  S6«-ltght 

1  eoo-itght 

1  too-tight 

1  600-ltght 

2  600-llght 


TbomBon-Honston.  A.  18. 
Tbomflon-Hotuton.    A.   f. 


SO    K.     W., 
E.     W.. 


Thomson-Houston, 
two-phase. 

Thomaon-Houaton.     80 
slotted  armature. 

General  Electric.  A.  30.  toothed 
armature. 

Thomson-Houston.  A.  36. 

Westlnghouse,    OT^i    £L    W. 

Warren.  46  E.   w..  1100  volts. 

Wood.  60  E.  W.,  self-otter. 

Siemens  &  Halske,  60  E.  W., 
aelf-otlcr,  60  cycle. 

National,    with   exciter. 

Siemens  &  Halske.  60  E.  W.. 
Churchward  type,  brand  new, 
60  cycle,  Btngtc-phase,  1100 
TOtta.  with  excitei-. 

Siemens  &  Halske,  Charchward 
type,  brand  new.  60  cycle,  two- 
phase,  rotary  transformer,  1100 
volts,  alt.  to  250  volts  direct, 
complete,  with  marble  panel 
switchboard. 

Westtnghouse.  60  E.  W. 

Thomson-Houston,  60  E.  W, 

Warren,  60  E.  W.,  selt-oller. 

General   Electric,   A.  60. 

Thomson-Houston,  A.  70,  1100  or 
2200  volts. 

Wood,  76  E.  W.,  Belt-otter. 

General  Blectrlc,  monocyclic,  76 
E.  W.,  Eelf-otter,  60  cycle. 

National,  90  E.  W. 

Wood.  200  E.   W..   self-otler. 

Arc  D}  names. 

1  20-Ught  2000  C.  P.     Western  Electric 

1  30-ttght  1200  C.  P.  T.-H..    E.   12. 

1  30-llght  2000  C.  P.  Brush,  No.  7. 

2  36-llght  2000  C.  P.  T.-H..  L.  D.  2. 

1  36-ltght  1200  O.  P.  Wood  No.  6. 

i   40-ttght  2000  C.  P.  Western   Electric,  self, 
oilers. 

2  45-tlght  1200  C.  P.  T.-H..M.   12,   ball   arm. 
2    46-ttght  1200  C.  P.  Brush,  No.  7. 

1    60-ltght  1200  C.  P.  T.-H..  L.   D.   12. 

1  60-llght  2000  C.  P.  T.-H.,  M.   D.    2. 

2  60-ltght  2000  O.  P.  Western  Blectrlc,  aelf- 

otlers. 

1  «0-tlght  200O  a  P.  Westtnghonse. 

S  60-tlght  2000  0.  P.  Wood,   No.  8. 

1  a6-ltght    800  O.  P.  Ball,  4  amp. 

1  65-ltght  2000  C.  P.  Brush,    No.    8. 

1  75-tlght  1200  C.  P.  Wood,  with  new  arm'e. 

2  75-tlght  1200  C.  P.  Standard,   sett-otters. 

2   76-tlght  2000  O.  P.  Wcstlng'se.    selt-ollers, 
8  126-ttght  1200  C.  P.  Excelsior.    Utest  type. 


2  660-1  Ight 
2  760-llght 
1  900-llght 
1  1000-llght 
1  lOOO-Jtght 

1  1200-tlght 
1  1200-Ught 


1  1200-tlght 
1  1200-ltght 
1  1200-ttght 

1  1200-llght 

2  1300-llght 

1  1600-tlght 
1  1600-ltght 

1  1800-ttght 
1  4000-tlght 


SEND  FOR   OUR   MONTHLY    BARGAIN   SHEET    WITH    NET   CASH    PRICES   ON    DYNAMOS, 
MOTORS,  TRANSFORMERS,METERS,STATION  INSTRUMENTS,  ARC  LAM  PS  and  SUPPLIES. 
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WE  EXCEL  AND  UNDERSELL  ALL. 


I  P«^^>,.sK 


W- 


we  ARE  SELLISa 

:ryl[»iiKingI,«nipfi  |1U,00 
1  elepliotie,  cunipkle,  -  r>.S5 
Elccitic  Door  Bells,  -  -  l.«j 
Electric  Carriage  Lights,  5.WI 
Bauery  F«n  Motor,  -  -  h.Hi, 
Klcclnc  Hand  J.miicnis,  2.00 
Puckei  Flash  Lights,  -  1.50 
Miniature  litectric  LatDpti,  .tO 
J«  iMedical  Batteries,  -  3.96 
Ccmunc  Electric  Belts,  I  OO 
tl2  Belt  with  Suspensory,  2.60 
(iciiuine  Electric  lasolcs.  .25 
Telegraph  OiitfitK,  -  -  2.75 
Baitety  Motors  f nun  $]  tol2  OO 
Ballerv  Table  Lamps,  -  3.00 
Neckiie  Lights.  75  cls.  to  3.00 
Bicycle  Klcctric  Lights,  2.2S 
Electric  Cap  I-iglits,  -  200 
Electric  Railway,  ■  -  S.bO 
Battery  Student  Lamp.  -  4.00 
Dry  Batteries. perdoien.  2.25 
Electric  Books  at  low  prices. 
Vi't  uaderscll  alt  on  Everylblai 
Elcclrlcal. 

OHIO  ELECTRIC  WORKS 

CLEVELAND,   O. 

lleadiiuarters  for  Electric 

Novel  ties  and  Supplies. 

Agents  wanted.  Send  for  New 

Catalogue,  just  out. 


WBIT£  TOR   CATALiOQCB  AHTO 


Send  for  Circular  and 
Prices. 


M--^ 


Manufactured 


ictured  by        fl 


HARTWIG  &  MILLER, 


DETROIT.    MICH. 


In  the 

Pay 

Envelope 

ThaVs   where 

our  education 

affects  you. 

WliatThe  Inter- 
national Corres- 
pondence Schools, 
Scranton,  Fa.,  are 
tlolng. 

First— Teaching  mechanics 
the  theory  of  their  work. 

Second— H  e  I  p  i  n  g     m  i  s  - 
placed  people  to  change  their 

work. 

Third — Enabling  young  people  to 
support  themselves  while  learning 
professions. 

250,000  students  and  gradaates  in  Medianlcal, 
Electrical,  Steam,  Civil  and  Mining  Enelneer- 
lot:;  Architecture;  Drswlne  and  Beslffnln^ 
Chemistry;  Telegraphj-;  Telephony;  Stenog- 
raphj;  Book -keeping  Enellnh  Brancheit. 
When  writing  state  Bnbject  in  which  interested. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

EctablUbed  1891.  Capital  $1,300,000. 

Box  1002  Scranton,  Pa. 


625  "USED  "OUTRIGGERS. 

Complete  with  Windlass  as  shown  in  Cut. 


The  Standard  Open  Circuit  Batteriaa 
of  tha  World. 

WMBn  rOB  OIBOVLAB  Ain>  FBUnS. 

THE  LECLANCH^  BAHERY  CO.. 

•  n  ta  IITEut  181(1  S1„  II.  T. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book. 
"Can  I  Become  aa  Electrical  Eastoeer?" 

We  teach  Electrical  Engineering,  EJeo- 
tric  Lighting,  Electric  Rail  ways,  Mechan- 
ical Enelneering,  Mechanical  Drawing, 
etc.,  at  your  home,  by  mail.  Institute 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


ifi 


TELEPHONE 


TROUBLES 


HOW  TO  FIND  THEM," 


FORMERLY 


HASKINS'  TELEPHONE  TROUBLES. 


This  little  book  is  strictly  up-to-date  on  all 
matters  pertaining  to  telephone  troubles  and 
their  remedies. 


Sent  Poslpald  for  25c. 


New  (seventh)  edition  just  out,  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  Inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


ELECTRICIAN  PUBLISHING  CO., 

W     610  Marquette  BIdg.,  Chicago. 


3i^pv  ^S^^pXc  C\vea\v 


Also  200  Miles  No.  6  '-Used"  W.  P.  Copper  Wire ;  1 00  Miles  No.  8  "Used"  W.  P.  Copper 
Wire.    2,500  Arc  Lamp  Hoods,  as  shown  in  Cut. 

This  wire  tiaa  all  been  thoroughly  overhauled,  the  bad  places  In  the  Insulation  cut  out  and  soldered 
and  taped  connections  made  where  necessary.    Write  for  prices  If  interested. 

W.  N.  MATTHEWS  &  BRO..  320  N.  6th  St.,  ST.  LOUIS. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  C04 


WORKS    AT 

TRENTON,  N.  J. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK.  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON,  MASS.,  31  State  Street.  CHARLOTTE,  N.  C,  29i   S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.        ATLANTA,  GA..  English-American  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER.  COLO.,  311    Kittredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 

CROCKER -WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere,  N.  Ji 


u 
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PROTECTION 

— FOR — 

CABLES,  SWITCHBOARDS 

AND 

TELEPHONES 

GUARANTEED  BY  US. 

ENDORSED  BY  THE 
NATIONAL   BOARD  OF 

FIRE  UNDERWRITERS. 

Also  a  complete  line  of 

Switchboards 

EITHER 

Multiple,  Battery  Call, 
Transfer,  Full  Battery, 
Toll,  Generator. 

DISTRIBUTING  BOARDS, 

ALL   KINDS   CABLE  TERMINALS, 

TELEPHONES  FOR  ALL   USES. 

Sterling  Electric  Co., 


FACTORY: 

BRANCH: 

LAFAYETTE,  IHD., 

1260  MONADNOCK  BLDG., 

U.  S.  A. 

CHICAGO,  ILL. 

TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

TEL.  MFG.  GO. 


70-82  W.  Jackson  Boul. 
CHICAGO,  U.  S.  A. 


)a»»»»MM»Ma»SKttK9»»«8M»»»3c«CKa9:aKe:i 


TELEPHONES 


M:M;tJ^^<H[T3T 


pasTHN.MAse 


ii  SWITCHBOARDS 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Gordoim  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


Sweet  Simplicity. 

What  could  be  more  simple  In 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 


These    machines   are    entirely  mechanical,  as    -we      ( 
eliminate  electricity  from  all  machines 
of  onr  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE    i 
BEEN  A  SUCCESS.  U 


Manufactured  by 


THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriff  »t.,  Cleveland,  O. 
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You  frequently  hear  salesmen  say, 
"just  as  good  as  the  'BELL!'  " 

You  seldom  hear  them  say, 

"Just  as  good  as  'KELLOCC!'  " 


FOR 


KELLOGG 


Branch  "ExoiSn?liv!;c£boanl  TELEPHONES  ^°  SWITCHBOARDS 

ARE  THE  BEST  ON  THE  MARKET. 

Kellogg  Switchboard  &  Supply  Co., 

229  S.  Green  Street,  CHICAGO. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

minimuni. 

The  method  of  Operating  that  we  have  adopted  has   been 

determined   upon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 

IVIAOIME 


MANUFACTURERS   OF 

TBIiEPHOKCB,  TELEPHOKE  APPARATUS,    EXCnAN€>E    afANAGERB 

AJTD  AXEi  USERS  OF  ISmilCTION  COU/S,  RIKeER  AKD 

SWrrCnjBOARD  MAeiHEXS 

^Vrlte  for  Circnlars  and  Prices. 

VARL-EY    DUPI-EX  IVIAOIMET  CO., 

505  FUher  BIdg.,  CHICAGO.         7tji  and  Provost  Sts..  JEBSEV  CITV,  H.J. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


(■UphBiiH  u-s— ThM  Ifaer  U-*  biiiar 
■Bkd*.  lul  la&fer.  C05T  LEM  FOR 
MAIKTENANCE,  ahow  hlfhar  afrio 
lancj,  dkR*  btltar  Bfip.artnc*.  plau* 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD..    CHICAGO.    ILL. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"   No.  36. 


powerful  transmitter. 
Concealed  cord. 
Bridging  and  series. 
Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  1900  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  AJI  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bio  Lot  of  Second-hamd  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sohq. 

LET  US  TELL  YOU  ABOUT  THEM. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  fiand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  tinish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians' tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells — standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repealing 
coils,  induction  coils,  construction  material  of  all  kinds. 


No.  1.    Desk  Telephone, 


WBITE  FOR  CATALOGUE. 


CenfralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


J.  H.  Van  Vlissingen,  President. 
L.  G.  Wheeler,  Vice-President. 


W.  C.  Heineoth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 


Bridging  teilephone. 


WRITE  FOR  PRICES. 


ORDERS  FILLED   PROMPTLY. 


.^..  MAGNET  WIRE 


Cotton 

COVERED: 


Plenty  Of  it.  All  sizes.  Prices  liqht 
Electro  maqnetsuui it  and  rewound. 
Induction  coils Ijuilt  to  specification. 

The  MILLER-KNOBLOGK  ELECTRIC  Mr&.CO. 

South    Bend,     Indiana. 
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Pole  Houses,  Double 
Enclosure, 

Absolutely  dry,  all  doors  close  against 
shoulders,  with  supportiog  straps,  painted 
three  coats  lead.  50  pairs,  $7  00;  75  pairs, 
S7.50:  ICO  pairs.  $S.oo. 


If  a  man  fell  from  a  seat  like  that,  could 
he  reasonably  sue  you?     Cost  $4. 00  each. 

Iron   Pole  Seats,  light,   strong, 
convenient,  safe,  cheap,  $4.00. 


Fuses,  '4  to  3  amperes,  one  set  free  with 
distributing  panels.  Extras,  $1.00  per  C. 
$9.00  per  M. 

Cable  Distributing 


Boards 


Combining  screw  contacts  with  washers. 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


Dimensions  of  Panel  Board: 

25  Conductors,  ^j^^  inches  by  i2  inches. 

5°  "  4/'8       "        "    2 1 '4     " 

75  "  4H       "        "    31 

100  •'  4J^       "        '■    40>^      " 

Dimensions  of  Cross  Connecting  Board : 

gyi  inches  by  iSyi  inches. 

THE  F,  BISSELL  CO,, 

TOLEDO,  OHIO, 

Makers  of 

Telephone  Specialties. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmiuer, 

Making  up  the  most  efBcIent  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  we  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrl»  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


INDEPENDENT  TELEPHONE  SUPPLY  CO., 

TELEPHONE  CONSTRUCTION  SPECIALTIES  AND  SUPPLIES, 
19  SOUTH  CANAL  STREET,  CHICAGO. 

"Monarch"  GalTftnlzed  Telephone  Wire  ''Extra  BB"  and  "BB"  Galvanized  Telephone  Wire,  Hftrd-dt«wn 
Copper  Telephone  Wire,  Bobber  Covered  Wire,  Weather-proof  Iron  Line  Wire,  Annunciator  Wire,  Office 
Wira,  Galvanized  Steel  Strand,  Crosby  Clips,  Gay  Clampfl,  Boston  Oftble  Hanfrers,  Turn  Buckles,  Meseen- 
ger  Pole  Supporti,  Galvanized  Thlrablea,  Guy  Rods,  Ground  Rods,  Stombaugb  Guy  Anchors,  Eye  Bolts, 
CroBB  Arms,  Uroda  Arm  Braces,  Pins  and  BracltetB,  La^Scrows  and  Bolts,  Insulators,  Enobe,  Tools,  etc.,  •^flfe. 


KELLOCa  SWITCHBOARD  AND  SUPPLY  COMPANY, 


229  SO.  GREEN  ST.,  CHICAGO. 


^^r^    Pr^pai-ed    ^c 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/l 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


RESISTANCE  WIRES 

Bare  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK,  N.  J. 


CHICAGO 
TELEPHONE 

SUPPLY  GO.=CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


..VIADUGTo 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


A  Direct  Beading  Obmmeter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAGS  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
128  I.iberty  tit.,  Kew  TorU  City. 

New  York  Agents  Wirt  Electric  Co.  Eheo- 
stats  and  Brushes. 


MclNTIRE'S    PATENT 

CONNECTORS  UNO  TERMINALS. 

Sjccial  Connectors  lor  HARD-ORAWN  COPPER 

WIRE,  all  si!DS.     FUSED  WIRE,  FUSED 

LINKS  and  STRIPS. 

JHE  C,  HclNTIRE  CO.,  t3  S  15  Franklin  St., 

NEWARK,    N.   J. 


STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

CHICAGO 


uitc  510  «ar.>ue*tti  Bidg  . 


TRADE  MARK. 

Tested  Fnne  Wire  and  Faae  Ijlnbs. 

Standard  f-^r  Accuracy. 


la  tlie 


two  essentiala. 


1st,  accuracy;  2d,  uniformity. 

The  steady  increase  in  our  bu^iiiene  during  the  past 
twelve  yeare  is  the  beetevldence  that  our  goodameeC 
all  requirements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  W1RE&  MFC.  CO., 

58-64  N.  Jeffer90DSt..CbluK0.  853  Broidway,  New  York. 


PHILIP  SMITH,  of  Sidney,  Ohio, 

Announces  that  he  has  appointed 

W.  N.  MATTHEWS  ^  BRO., 

Of  600  Carleton  BIdg.,  St.  Louis, 
EXCLUSIVE  SALES  AGENTS 


Stombaugh  Guy  Anchors, 

All  ordersand  inquiries  should  be 
addressed  to  them  in  the  future. 


^^'tal^eu^  Mvill    b^    mailed  ort  oppli^a'fcl^rt. 


HUGO  SCHCMACHER,  Preat. 

J.  A.  ARBOQAST,  Vlce-Prest. 


HAS  SCHTTMACHER,  Sec'y  and  TreM. 
M.  GARL,  SupL 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Sole  Patentees  and 
Manufacturers  of 

6iri  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Eleotrlc  Gun  for  Fire 

and  Burglar  Alarms. 


Intflrcommunlcitlng 
Ftctory  T«Iephona. 


L, 
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COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and 
straightness,  or  subject  to  return  at  our  expense.    Try  us  and  be  convinced. 

NATIONAL  CARBON  COMPANY, 

1 198  West  Madison  Avenue,  Cleveland,  Chin. 


DEALERSZMUCONTR  ACTORS 

For  Satisfactory  Interoommunlcatine 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,       •       ■      Cleveland,  Ohio. 


AMERICAN"  Sr' 

ARE  TNt  lEST.    ttii<  far  dHcrlftivi  Circular. 

AbMlutaly  Nen-lnfrlngirsg.     ^ 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'o  1.99.        1 7«S.  Clinton  St.,  Chicago,  III, 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


'The  Recognized  Authority  on  Wiring  and  Construction." 


The  universally  adopted  National  T-.lectricalCodeexplained 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  GUSHING,  Jr.,  A.  I.  E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  tbe  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Ensineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 

up  to  date. 
It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 

traiions. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 

disputes. 

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electriciai  Publishinb  Co., 

510  Marquette  Building,  -  -  CHICAGO,  ILL. 


EDISON  LALANDE  BATTERIES. 


FOR  OAS  tNaiNES, 
•LOT  MACHINES. 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING    BELLS. 
•  MALL  MOTORS. 
CTC. 


INSTANT  CURRENT. 
N   )  LOCAL  ACTION, 
W  LL  NOT  FREEZE. 

iUID  TIGHT 

LLS  FOR 
. .RTABLC 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

laS  ptFTH  AVENUE,  NEW  YORK. 


New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

226  Page?,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1=3x3  inclies.     Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
olti  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES     AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
t».t1  SartHifM  it..  W»  Yoftt. 


■■•■euFS-i        CHICAGO: 


BOSTON: 
l34C«ngr.tiSV 


SAN  FRANCISCO: 

Tl\  Fll<i*4  Ruliiliivn' 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


i8 
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Horizontal  Internal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Compound  Engines,  1 00  to  800  H.  P. 

The  Ball  Enoine  Co.,  Erie,  Penhsylvania. 

Chicago  OfFlce:  1536  Monadnock  Block. 


IJEFFREY 


ELEVAflNG, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


J^      MONDN  TRAINS      § 


MDNDNRDUTE 


THE  DIRECT  LINE BETnCEN 

CHICAGO, 
iilNDIANAPOLIS. 

ii  AND 

CINCINNATI. 

4Trairv3  daily 

II  CITY  OFFICE  232  CLARK  ST., 
y       — w(f=-~(^  cnicAGO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


PALMER    BROS., 

IMIANUS,  CONN. 


AMERICA'S  MOST  POPULAR  RAILROAD 


^1 


CHICAGO 


ALTON 


RAILROAD. 


Ii 


PERFECT  PASSENGER  SERVICE  BETWEEN 


CHICAGO*""  KANSAS  CITY, 

CHICAGO  A""  ST.  LOUIS, 

CHICAGO  AND  PEORIA. 

SILOUISanoKANSASCITY.. 


Throuph  PiilloiiD  service  between  Clilcapo  and 


HOT  SPRINGS. Ark., DENVER.Colo., 
'     TEXAS.  FLORIDA.UTAH. 
CALIFORNIA  AND  OREGOtJ.     ' 


If  von  arc  contemplating  a  trip,  any  portion   oi 
WDlcli  can  be  made  over  the  Chicago  &  Alton,  It  will 

fiay  you  to  write  to  the  underalgned  for  maps,  paiiipb- 
eu,  rates,  time  tablee,  etc. 

GEO.   J.    CHARLTON, 

Oeoeral  Fassennrer  and  Ticket  AgYtit, 

CHICAGO,  ILLINOIS. 


Stationary    and     Marine    Gasoline 

Engines  and  Launches. 

SEND  FOR  CATALOG. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 
RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Um'on  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

^6i  Broadway,  -  NewYorktjss  Vine  St,,  -  Cincinnati 
601  Chest  St.,  -  Philadelphia  507  Smithficld  St.,  Pittsburtr 
368  Washington  St.,  Boston  334  Superior  St..- Cleveland 
301  Main  St.,  •  •  Buffalo  17  Campus-Martius,  Detroit 
=12  Clark  St..*    •     Chicaeo|3  KinESt.,East,Toronto.Ont. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  tor  circulars  and  testimonials. 

JOSEPH  DIXON  CBVCIBI.I:  CO.,    -    JERSEY  CITY,  IT.  J. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsalisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  la  use.  STATE  REQUIReriBNTfi 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BSTABLIUMi£D   1876. 

COMBINATION  OF 

Stow  Flexible  Shaft; 

■ AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable  i 
Drilline,  Tapping.  Reaming,  Emery  Grinding,  etc.  • 
"Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Blnghamton,  N.  Y. 

Gen'l  European  Agents,  Selig.  Sonnentfaal  &  C«„ 

85  Queen  Victoria  Street,  London,  England. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft.        j 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS.    I 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  ohtavned  from  a  wheel  q,'  the  same  diameter.    The  highest  ^«ei    ' 
ever  obtained  for  the  same  pmver.      The  highest  mean  efficiency  ever  realized  whei 
Tunnirig  from  half  to  fvU  gate.     We  guarantee  also:  A  ruwaer  of  the  greatest  pot   1 
sible  strength.    A  gate  unequaled  in  quickness  and  eaae  of  opening  and-  closing. 

Tests  show  over  81  per-  cent,  average  efficiency  with  half  to  full  water.  . 

State  your  Head  and  send  for  124-  page  pamphlet.         < 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio.  U.S.A. 


REGTRADE MARKS   Jhe  Rhosphor  BRONZE  Smeltin^Co.Iimited. 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^ 
INGOTS,CASTINGS, WIRE, RODS.SHEETS,  ETC. 
^/o:,/>/U3uny'  —  DELTA    METAL-^ 

y7\  CASTINGS,  STAMPINGS  and  FORCINGS 

/oELTtfx  ORIGINAL  AND  Sole  Makers  in  the  U.S. 


THE  TELEF'HOISIE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


I60 


Zfember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  InsHtution  of  Electrical  Enoineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'Electricity  in  Daily  Life." 


*aS08,  133  lilus-fcra-fcions,  Clo-fcKip  IHancl- 


(^^1^ 


*ri^e  $I.OO. 


Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  Is 
felt  that  there  lb  a  demand  tor  a  practical  boolc  on  telephone  worthing  and  management,  and  the  TELEPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  faw 
chapters  dealing  with  certain  foims  of  transmitters  and  receivers  used  in  Europe,  which  a-e  given  for  the  Information  of  tbose  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  snared  to  make  It  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plala  and  clear  in  its  language  that 
everything  regarding  lelepbone  work  and  management.    It  conforms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Sound     Waves.    Articulate     Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The    Induction    Coil:    Its   Use    In    the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet   Telephones. 

9.  The    Bell    Telephone    Receiver. 

30.    Other  forms  of  Magnet  Telephones. 

11.  The  Gower,  Ader  and  D'Arsonval  Re- 

ceivers, Mercadier's  Bl-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 

Bottcher    Receivers. 


CHAPTER  13.    Carbon   Tran.imltters. 

14.  The    Blake    Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The   Cuttriss    Transmitter. 

19.  Various    European    Transmitters. 

20.  The   Efficiency   of   Carbon   Transmit- 

ters. 

21,.  Batteries  for  Telephone  Work. 

22.    Open   Circuit   Batteries. 

"     Closed    Circuit    Batteries. 

The    Practical    Management    of    Bat- 
teries. 

25.  Magneto    Bell. 

26.  Automatic  Switches. 

27.  Telephone   Line    Construction. 


23. 
24, 


CHAPTER ! 


rnbusbed  and  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Building,  Chicaso 


Metallic  Circuit. 

Underground   Wires. 

Lightning    Arresters. 

Inside   Wiring.  i 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony.; 

Electromagnetic  Retardation. 

Exchange  Working.  ; 

Small   Exchanges.  .     ' 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony.  i 

Simultaneous  Telegraphy  and  Telepn- 
ony. 

Recent  Progress.    Appendix. 


February  2,  1901 


WESTERN   ELECTRICIAN 


19 


EDAR    POLE 

'       50  TO    80   FT.    A    SPECIALTY. 

JohnH.rowler,  "c'^-^j.'^t:  i',Y.'- 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


CEDAR  POLES,  TIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

R-IVIORS 

PRISOIPAI.  OFFICES,  SAQINAIV,  MICH. 


IPa/^^aWv^  OJA^Xo>Mi/  tiW^^yvvW  ftijvsrw  ^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES, 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.; 


BERTHOLD  |  CROSS 

&JENNINCS,|         ARMS. 


ST.  LOUIS. 

Chemical  Building. 


LONG  LEAP 

PINE  AND  FIR. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Produoers  and  Wholesalers  of  White  Cedar  Products. 


ELECTRICAL  BOOKS. 

A.II    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Smite  510  Xarqnette,  CHICACO. 


CR055-ARM5 
PINS,  BRACKETS 

tYe  niamifactured an(i sold  o-zer 
&IK  Mll/lOl?  P/ns  and  TrvoM/f/wf/ 
Cross -Arms  ///  /899. 
Ourgooc/^  are  {Be//)  ■STandaro/ 
vVp  manufocfufe  on/i/  from  Aesl 
'na/er/o/- 

Seiner/  Facfones 

Skilled  help  anduneQualed  fac- 
ilities enable  as  to  fill  all  orders 
promplli/. 

Capaciti/:   over  5.000     \ 
L 0113  leaf  ^e Hon  pine        I  p      n 
Cross  Arms.  (  " 

Orer  fsooo  Locust  Pins  ^ 

Let  Us,  HnoYY  Your  Wants 
EJ.NOBLETT 

398 -90Z-  35 fh. Street, 

Ctiicgso.- 

Long  distance  Telephone .Yards.sos 


R.    H.   LEAVITT, 

Capron,  llh 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It.  Will  sit  up  late 
and  rise  early  to  answer  you  and  fill  your  orders 


THE  TENNESSEE  LUMBER  CO. 

T<!  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Teno.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Monticello.  Artt. 


Our  Feed  Water  Heaters 


Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


TRIPLEX  PUMPS, 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES. 
OIL  MILL  M.\CHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A^ 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MCNO'MUVEE.  M/CH.    A/vd       PORTL  a  N  D,   ORECO  N  . 

WHOLESALE  PRODUCERS 

SO-FQOT    TO    80~FOOT    POLES   OUR  SPCCIALTY 


TEXAS  ARM  &  PIN  CO., 


BEAUMONT, 
TEXAS, 


MANUFACTURERS  OF 


UNTAPPED  LONG-LEAF  YELLOW  PINE  CROSS  ARMS  AND 
HARDWOOD  PINS  AND  BRACKETS. 


Capacity,   lOtOOOArms 
per  day. 


In  filling  some  large  orders  for  ten-foot  Arms  it  has  been  necessary  to  cut  about  100,000 
high-grade  Arms  under  ten  feet,  all  sizes  and  colors,  on  which  we  will  quote  you  very 
close  prices  during  the  next  thirty  .days,  as  they  are  in  our  way  at  the  mills.  We  quote 
delivered  prices,  and  if  you  are  in  a  hurry  use  the  Western  Union  code  at  our 
expense. 

CHICAGO  OFFICE,  W.  H.  Quaw.  RtprMentatlve.      Address 

10  Temple  Coart  Building. 
Phone  Harrison  2018.  ''  Beaumont,  Texas. 


Texas  Arm  &  Pin  Co., 


Street  Railway  Ties. 


:o  & 


>ONJ 


Specialty:  7.foot  n^^g  ^j% 
White  Cedar  Klec-  I* |1 1  EC 
trie  RaUways,  etc.     |    UUEiWI 

>.A.<»OE-r-r.  iviici-i. 


POLES 


W.  C.  STERLINe  &  SON, 

MONROE,   MICH. 


TIES. 


EleTen  Pole  Yards  Id  Michigan. 

Wholesale  Producers  for  30  years. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

ICaiiuCacttjT«n  uid  D«ftlen  In 

Yellow  I'ine  Crosi  Arms,  Locust  Pins,  Oak  Pins,   Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
nellTpred  prices  quoted.  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^r-WEITE  US. 


Catalogue'  and    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  Ltnemtn  and  Construction  Men- 

AOORtSS: 

MATHiAS  KLEIN  &  SON,  Manufacturers, 
67-69  w.  v*N  BuRCN  ST.  .  Chjcago,  HI. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  tor  DeUvered  Prices. 


POLES 


iQdiaaapolis-Ari,  Bracket  &.F111  Co. 

Succauorc  to  J.  B.  MACERS, 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'Ollice:  126$.  Marldiin  St.,  Indlantpollt.  Ind. 

CflC-»-OPV:  JOMCSTCVL'N.   INO 
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Westinghouse 


nOTORS 


are  operating 
everywhere 
economically. 


Westinghouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 


NEW  YORK, 
ATLANTA,  GA.,  Equitable  Bldg. 
DALLAS,  TEXAS,  ScoUard  Bldg. 
BOSTON,  Exchange  Bldg. 
BUFFALO,  N.  Y.,  ElUcott  Square. 
CHICAGO,  New  York  Life  Bldg. 
CINCINNATI,  Neave  Bldg. 
DENVER,  Mountain  Electric  Co. 


120  Broadway. 

PHILADELPHIA,  Land  Title  Bldg. 
PITTSBURG,  Westinghouse  Bldg. 
ST.  LOUIS,  American  Central  Bldg. 
SAN  FRANCISCO,  Mills  Bldg. 
SEATTLE,  "WASH.,  Snoqualmie  Bldg. 
SYRACUSE,  N.  Y.,  University  Bldg. 
WASHINGTON,  D.  C,   I3J7  F   St. 


Westinghouse  Direct  Current  Motor  Operating  Angle  Iron  Shear. 


THE  ABSENCE  OF 


Complicated  SraRTiiia  Mechanism 


and  tbe  simplicity  of  operation 


>K^I4M.I.V     4V^4Vf3^  ^1 


Single-Phase  A.  C.  Motors 

to  all  conditions  where  It  la  impossible  to  give  a  motor  close  attftotlon. 

Write  for  prices  and  Bulletins  Nos.  24,  35.  37  and  39.  telling 

of  their  many  other  advantages. 


10  H.-P.  A.  C.  MOTOR. 


WAGNER    ELECTRIC    MFC.   CO., 

General  Offices  and  Works  at  ST.  LOUIS,  U.  S.  A. 

BRANCHF^:— New  Yort,  222  Havemejer  Bldg,;  Philadelohia,  1000  Betz  Bldg.;  Cbicago, 
1624  Marquette  Bldg. ;  Boston,  620  Atlantic  Are,;  Baltimore,  204  E.  Lexington  St. ;  San  Francisco, 
593  Mission  St.;  Yobotiama.  Japan;  London,  England;  City  of  Mexico,  Prlmera  Humboldt,  12 
Apartardo  2100,  Ctias,  L,  Seeger,  Agt,:  Foreign  Department,  223  Havemeyer  Building,  New  York, 


«r>'«.s'00'r>'0'r>or>cxvo''«^<«<.»<rB'4«o-<«<«'<.>oO'0<.»'Oft 


American 
Bridge  Company 


DESIGNERS 

MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  qiiotaiiotis  and 
deliveries  for  any  part  of  the  ivorld. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


^^E  have  decided 
to  carry  at  all 
our  plants  a  large 
.stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Cohimns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Albany.  N.  V. 

Canton,  Ohio. 

Athens,  Pa. 

Cleveland.   Ohio. 

Boston,  Mass. 

Denver,    Colo. 

Buffalo,  N.  y. 

Duluth,   Minn, 

Baltimore.  Md. 

East  Berlin,   Conn. 

Butte,  Mont. 

Elmira,  N.  Y. 

Columbus,  Ohio. 

Groton,  N.  Y. 

Chicago,  111. 

Horseheads,  N.  Y 

Branch  Offices  and  Works : 

Lafayette,   Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New   Orleans,    La. 
Pcncoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 

European  Office :  LONDON 


Seattle,   Wash. 
San  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.   W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


i 


I 
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WESTERN    ELECTRICIAN 


FORT  WAYNE  ELECTRIC  WORKS.  ; 

(INCORPORATED.) 


SOMETHING  NEW 

Our  TYPE  K 
Integrating  Wattmeter 

Weighs   less  than    1  3    pounds  and   can   be   installed   in   a  space 
634    inches  by   8^    inches. 


SOME   INTERESTING   POINTS. 


This  Meter  will  Record  Accurately  the  Energy  of  Alternating  Current  Circuits  Regardless  of   the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.      Meters  are  DIRECT  READING. 

THE  CALIBRATION  IS  PERMANENT  AND  RELIABLE. 

CONVENIENT  TO  HANDLE,   EASY  TO  INSTALL  AND  REPAIR. 

ALL  PARTS  ARE  STANDARD  AND  INTERCHANGEABLE 

Write   for   Bulletin    1  o  1  a. 


L 

1 

i 

t 


-MAIN    OFFICE     AND     FACTORY- 


FORT  WAYNE, 


INDIANA. 


««*«««~*^>«>«kS>««S^'<S>«><S>«>««S'<^5^-S><S>-S»$k^$«S'<8«S><S>^«>«^<S>^^^ 


♦ 
♦ 


♦ 

♦ 
♦ 

♦ 


♦ 
♦ 


NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS 

You  Ought  to  Have  One,    Sent  Free  on  Request, 


i 

♦ 

♦ 
♦ 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


\l 


WESTERN    ELECTRICIAN 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THECUTIER-HAMMERMFG.CO., 

MILWAUKEE,  WIS. 

Tilt-  I.ftrt;est  oiiU  ol(lt>!  Mumifaclurcrs  of  Rheo- 
stats In  the  World. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes^  in  sheets* 
tubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


[     ALL  ^MALL    SPRINGS  l/SEO 
BY  THE   ELECr/flCHL  Tf?AUC 

THE  WALLACE  BARNES  CO. 

BRISTOL;  CONN,  U.5-A. 

EST.   »eS7. 

SEND  FOR  CATALOC'B.B." 


A   NOVELTY-JUST  OUT! 

UNIVERSAL  CORD  SPOOL. 

This  Is  a  neat  and  uovpl  device  for  adjustInK  tho  Irnoth  of  cord  of  your  dnip  light 
Quickly  attached;  alwavs  hangs  straight;  cannot  sU|j;  no  loop  to  dHiiglK  ahout;  no 
socket  to  be  rcini)vott.  Made  of  hardwood,  n  tural  greon  or  cherry  Jlnish.  I'rlceB  oo 
application.    Muniifactured  and  patented  by  the 

CRESCENT  MFG.  CO.,  52  W.  Jackson  Boulevard,  Chicago,  III.,  U.  S.  A. 

Vnr  Snk'  by  All  HAalsrs  In  Klectrical  SupplIeB. 


READY  FOR  THE  MARKET. 

"PEnOO,"  the  ne-w  style  Creole  rosette.   Ib- 

■alatton  perfect,  Ions  faae.anpertor 

in  every  detail, 

Peru  Electric  Mfg.  Co.,  Peru.  Ind. 


CLAY  AND  PORCELAIN  MATERIAL 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

Weorp  localfd  In  the  center  of  the  flay  hcdsandoan  furnish  the  best  of  material  In  the  cla.v  line. 
.Ml  sizes  and  .st)'le.<  according  to  the  rcqulromema  of  the  Boird  ol  Unilerwrllers.    Send  for  lu-lces. 

Canton  Insulator  and  Clay  Co.,  Canton,  Ohio. 


MOGADORE  INSULATOR  CO,, 

M»NUF»CTUnEnS 

"aTc'a';  Electrical  Supplies 

Tubings,  Bushings,  Knobs  and  Cleats. 
^"VlictSJirV*""  IWOGADORE,  0. 

For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS.  INSULATORS. 

MAM "KAtTrnEns  or 

PORCELAIN    OR     CUY     SPECIALTIES, 

Knob*,  Cleals.  Circuit  Sreikers. 
THE    BOWERS    MANUFACTURING    CO., 
MOGADORE,   OHIO.      , 


Aierican  Vitrifieil  ConciDit  Compaiiy, 

MANUFACTURERB  OF 

VITRIFIED  SALT  GLAZED 
UNDEFltROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


Price 
J2.00. 
Delivered. 


A  THOROUGH  sclioot  for  the  beginner— a  valuable 
/\-  reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

d>namo  

R.  R.  WAtjrjAMAir, 

Electrical  Wlr.<man.  Kittakning,  Pa. 

Cleveland  Armature  Works.  Cleveland.  Ohio. 
Centi-mpn:— I  received  your  hook.  Practical  Electrlc- 
Itv.  and  would  nnt  part  with  It  for  four  times  its  cost  If  I 
cotild  notgetauotheroopy   Yours  truly,  E,  K.  Waugaman. 

CLEVEtJ\ND  ARMATURE  W0RKS,I28I  Hamilton  St., Cleveland. 0. 


FARIES  ADJUSTABLE  LAMP  HOLDERS 

Permit  the   electric   light  to   be   in- 
stantly placed  where  it  is  needed. 

Made  for  Shop,  Factory,  Store, 
Office,  Residence;  infact.wher- 
ever  the  Incandes- 
cent Lamp  is  used. 

The  Latest  ano  Best  Thing  in  Reflector  Shades. 


We  make  many  sizes  and  styles  of  Aluminum  Shades  and  Reflectors. 

f\f^^r^lf,~rrtn^   M<%      O  "'  Adjagtable   HolderD,  Portable!,  Cliande. 
V^aiaiOgUe   mo.  O  Hers.  WaU   Brackets, etc.,  etc., Jnat  lasaed, 

^— — ^-^— ^^^  wUl  be  mailed  upon  application. 

FARIES  MFC.  CO.,  Decatur,  III. 


i  Black  Diamond  File  Works 


loe.  18»S. 


Twelv. 
Medals 
Awarded  at 
international 
Expositieni. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


^  OVH  eOODS  ABB  ON  BALE  IK  KTEBT  I,KADIKe  HABDWABB  j 
Vt  8TOBB  IK  THB  CKITBD  MTATK8  AND  CANADA. 

I  G.  &  H,  BARNETT  COMPANY, 

^  PHILADELPHIA,  PA. 


IT  DOES  AWAY 
WITH  ACHIMNEY 


MECMNKEBMFT 

COSTS   TAR  I^BjSS 

Isindepcndent  ofveatKer.  Thefani* 
positive  in  zictioit.  Responds  insiimtly 
to  sudden  demands  for  more  ste&tti. 
Burns  cheap  fuel.  Costs  practicatjy  nothing 
£ir  operation  vhen  exhauit  steam  it  utilized 


B.r.  SXURIEYANT  Co  ^osB^ 

NIW  YORK  -  PHILADELPHIA  •  CHICAGO  •  1,0NDDN 


?oL  nvm. 


$3  Per  Ahnuii. 


Copyright,  19«.  by  Electrician 
PubllsblD?  Oompany,  Chicago. 


CHICAGO,  FEBRUARY  9,  1901. 


10  Cents  a  Copy. 


No. 


SllwlPLiEX    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

*"h"r  "ixson""^'    S't^pf^^  Electrical  Company, 

1 137  Monadnock  Slock,  CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 


18S9->-raria  Exposition, 
Hedal  for  Babber  Imaalatieii, 

1893— l^orld's  Fair, 
Sledal  for  Bobber  Insalation, 


TRADE  MAMb 


THE  STANDARD  FOB 

B1JBBEB  IHrSUI^ATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'TrSS"  Wires 
THE  OKONITE  CO.,  Ltd 

Manager..     253  Bfoadway,  Nbw  York. 


fllUri  L.  Candee. 
Durant  Cheever, 


Geo.  T.  Manson,  Gen'l  Suit 
W.  H.  Hodglns,  Secy. 


,^<^AN.,^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


x_    \ 


MANUFACTURERS  OF 


Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TBLEORAPH   AND   FIRE    ALARH   CABLES. 

All  Wire,  are  tested  at  Factory.  JOBSESBOKO,  UTD. 


"  PHONO-ELECTRIC" 


WIRE 


'IT'S 

TOUGH" 


■USED  FOR 

OUTSIDE  TWISTED, 
PAIR   TELEPHONE, 
DISTRIBUTING  WIRE. 

High   Tensile    Strength. 

High  Elastic   Limit. 

Great  Toughness. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


"Phono-Electric 


Write  for  Wire  Booklet. 


Tl  IMI^IVI 


PFOR  ALL  PURPOSES.       ^ 
So»p  and  Native  Flatlnum  PuioIiHM. 
BAKKB  A  CO..  408-4I4  New  Jemey 
RaUroad  Ave.,  Kewarb,  JV.  Jf. 

Ksw  York  OfBoe,  130  LltierC;  street. 


Z.ODO  IN  USE. 


Bipolar  and  Mxiltlpolar  Mo- 
tors from  H  to  60  horse  power. 
Dynamos  from  10  lights  to  700. 

We  sell  or  rent.    Goodproflti 

for  agents.    The  Hobart  Eiec.  Mfg.  Co.,  Troy.  OhI*. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterlinsr  Extra  Black  Flninliing  Tarnlsli, 

Sterling:  BlacK  Air  Drying  TarnlBli,  __ 

Sterling;  Black  Core  PlBt«  Varni«li, 


THE  STERLING  VARNISH  CO., 

Pittsburg.  Pa..  U.  S,  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow.  Birmingham. England. 


This  No.  175  is  handy 

for  a  desk  'phone   or  a 

wall  'phone— just    suits 

your  PARTICULAR  sub- 

,"!i's    scriber. 


STANDARD  OF 


ERICSSON  TELEPHONE  COzo^bway  NEW  YORK 


TlIC     lAlflDI    n        ''""    equipments    for 
I  HE      Iff  UllLiUi  ^''c'^^'^g®^   3"^    private 


lines.  Ask  for  Cata- 
logue and  informa- 
tion. 


CSREOS^TE^       ^A^O^t^       ^^IM^UITS. 


Our  Process 
Pre»ent$  Vege- 
tilile  6rowttis 
from  Reaching 

Conduits.      ""  """"°''- 


We  Malie  Any 

Size 

Desired. 


THE    3I[CH|eA.!ir    PIPB    CO_    BAY    CITT,    IIICHieABr. 


4ii.Standard  Underground  GableCo 


I       ^1    542  rhe  Rookery, 


Chicago. 


Westlnghouse  Bldg.,        66  Liberty  St., 
Pittsbure,  New  Yori  City. 

Mills  BuHdlDg.  San  Francisco. 


1225  Betz  Bldg^ 
Philadelphia,  Pfc 


^XT  Electric  Cables,  Conduits,  Wires  and  AccessorieSt 

B  Also  Hisk  GrTsde  Bnblier  Covered  Wires  and  Cables. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 


M.  1.  R. 


^A/ll 


OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


jjfESTIIN  ElBDtfical  hmmai  Co., 

^       H4-I20  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

fsilflii  Ward  Portable  DirMtSding  !°"'"f"'  "j'f""*'"^'  ''°"^"""=^"''' 

^  Ammeters,    Mllllanimeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,  Portable  Galvanometers. 


Weston  Standard  Portab'e  Direct 
Aeadins  Voltmeter. 


Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  siiU  betle^ 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
.  lowest  consumpfion  of  energy. 

Bekuk— Kuropean  AVeston   Elect  real  Instru- 
ment Co..  RliterstrasseNo.  88. 

LoKDON— Elliott  Bros..  Xo.  101  St.  Martins  Lane 

Mention  the  W-nsTEns-  E<.ectricia\  when  writ- 
inj:  fur  catalogues. 


i^iuUESui^-u^^!   "Phenomenally 
meritorious." 

.-ijf.xjj:  /i;^'*/;     ASK    THE    FOREMOST  EHEC- 
^'^  ^       '^  ^    -*■(  >     TRICAL    AND    MECHANICAL 
ENGINEERS. 


'AP^^% 


^> 


Sffcify  them  on 
contracts  and  orders. 


The  Rockwood  Manufacturing  Company, 

p.  O.  Box  462  (D). 
Indianapolis,  Indiana,  U.  S.  A. 

Catalogue  for  askiriR. 


Queen  $t  Co., 

1010  Chestnut  St.,  Pliila. 

480  MONON  BLDG.,  G'.IICAGO. 


Acme  ToBtIng  Sets.  Oueen-Wirt 
Switchboard  instruments,  X-Hay 
Focus  Tubes,  induction  Colls. 


J 


TKtBS 

PBOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

'  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsbiirgli.    New  Yori.    Chicago. 


HOLOPHANE  CLASS  CO., 


«.,  NeE\A/^  VORIC. 


Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
■TWO  «;OLl>      fM  exArxXa 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


The  United  §tates  Carbon  Company. 


r SPECIALTIES  ASPECIAlXJ^'a 
L  ELECTROLYTIC. 


5^^»iALTERNATING.  OIRECTl 
^^^'■''         ENCLOSED.   OPEN.J 


Cleveland    Ohio.  U.  o.    A. 


NIOT   IN    C> 


WESTERN    ELECTRICIAN 


Kebruary  g,  ig 


DYNAMOS  AND  MOTORS. 


TI-IE:     fME\A^     ^IHIC^VCSO      IMOISKI_KSS. 


We  have  all  sizes  of  these  fine  moderate 
speed  Dynamos  and  Motors  for  Lighting, 
Electro  Plating,  charging  Storage  Batteries 
and  general  Motive  Purposes. 

We  guarantee  them  to  give  complete 
satisfaction,  and  for  simplicit)',  '  durability, 


efificiency  and  fine  running  qualities  and 
finish,  equal  to  the  best  and  most  expensive 
machines  made.  They  are  noiseless,  do 
not  spark  or  heat.  Boxes  are  babbitted  and 
fitted  with  self-oiling  automatic  compressed 
grease  cups 
appearance  of  vaseline. 


using  a  hard  oil  that  has  the 


COMPOUND  WOUND  DYNAMOS,  1  10  VOLT. 

Complete  with  Base,  Belt  Tightener  and  Regulator.   Prices  Each,  Complete. 


No.   M    iiG-   2.>-IiiEht 
Xo.   H    ^M-IUU-Llelil 


. «   ISO  Ol) 
.    l:i5  (to 


Ko.  8  a?-    KO-[ilBlit 
Ko.  «  2«-20«.l.iKlit 


isaio  uo 


ELECTRIC  MOTORS. 


Complete  with  Base,  Belt  Tightener  and  Automatic  Starting  Box.    Prices  Each,  Complete. 


.Vo.  •«  ;«<»-2  H.-P..  uo  vol' 
X".  Si  :jl-4  M.-P..  11«  voir 
Xo.  I*  .■{■i-K  II  -p.,  11«  %<ilt 
^o.  S  3C-'i  M.-P..  .5110  volf 


s  so  oo 

MO  oo 

1X7  oo 
tco  oo 


Kd.  »  .S3— 2  H.-P..  240  volt.  . 
l»l«.  »  34-4  H.-P.,  220  vi.lt  . 
Xo.  S  M.'S-S  H.-P..  assO  villi  . 
Xn.  n  ay—*  H.-P.,  sou  von 


Xo.  S  3S-H  H.-P.,  .MO  volt HISO  VO 


8     !!.>  OO 

87  5» 

140  OO 

OS  00 


WE    HANDLE    ALL    KINDS    OF    ELECTRICAL  SUPPLIES. 

OUR  COMPLETE  CATALOCUE  No.   156,  is  the  book  you  will  have  to  ask  for.    It  contains  a  world  of  other 

material,  such  as  you  are  needing  daily. 

CHICAGO    HOUSE    WRECKING    CO., 

WEST  35th  AND  IRON  STREETS,  CHICAGO. 


THE  ABSENCE  OF 


COIPLICATED  STflHTIHO  MECHftHISM 

and  the  simplicity  of  operation 


'  OUI9 


Single-Phase  II.  G.  Motors 

to  all  condition-*  where  It.is  impossible  to  give  a  motor  close  attention. 

Write  lor  prices  and  BalleiinsXos.  24,35.  37  and  39.  telling 

of  tlieir  many  other  advantages. 


10  H.-P.  A.  C.  MOTOU. 


WACNER    ELECTRIC    MFC.   CO., 

General  Offices  and  Works  at  ST.  LOUIS,  U.  S.  A. 

BRAKCH»li>:— New  Yorl:,222  llavemeycr  BIcIk.:  Rhlladclnhla,  1000  lietz  JUdp.:  Chicago 
1624  Marquelle  Itldg. ;  IJoslon.  620  Atlantic  Ave.:  Bailimore.  204  E.  Lexington  St. :  Sun  Francisco. 
593  Mission  St.;  Yokohama,  .lapan;  London.  Euglbnd;  Clt,v  of  Mexico,  I'rimera  Humboldt,  12 
Apartardo  2100,  Cbas.  L.  Seeger,  Agt.;  Foreign  uepaitment.  228  Havemeyer  Uuildlng,  New  York 


<€^*>-r5»€>^c»^Ci'CVv«j'r>«^r>«j:'~<*rf»'4*-j»'<*'f*4*'<^'4*'<*<*<*'«*<»> 


American 
Bridge  Compai 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


Vj^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  whicli 
we  can  furnish  with 
great  promptness 
any  ordinary 
for  Steel  Brid| 
Roofs,  Buildii 
Columns,  GirdI 
Beams,  Chaniq 
Angles,  Plates,  & 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as.  to  in- 
sure most  favorable  quotations  and 
dctiveries  for  any  part  of  the  world. 

General  Offices  :  100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works : 


Albany.  N.  Y. 
Athens,  Pa. 
IJoston,  Mass. 
nuffato.  N.  Y. 
naltimorc,  Md. 
Butte.  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland.  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira.  N.  Y. 
Groton.  N.  Y. 
Horsehcads.   N.   Y. 


Lafayette,  Ind. 
Milwaukeej  Wis. 
Minneapolis,  Minn. 
New   Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia.  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Dil. 
Youngstown,  Ohin. 


European  Office :  LONDON 
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FOR  ENCLOSED  LOHG-BURNING  ARG:  LAMPS.    '    -^>iSEr*,i' 


The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trade- 
mark "ELECTRA." 


UNEQUALLH)  IN  QUALL 
AND    EFFICIE^d'' 


=  -A-iaTEHNAif  INlSl 
i&bEiejiBAl       _  EM  RR'.E.Nxf '  -  J 


ILLIANT    LIGHT. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


HUGO  REISINGERhbroadway  NEW  YORK. 


(( 


Crown 


"  Insulated  Conductors  # 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  nnechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  pipe  Co — 

..Vlden  Electric  Company       ..U 

Alexander,  Thomas 12 

American  Battery  Company..— 
American  Bridge  Company...  2 
American  District  Steam  Co..  7 

Amer.  Electric  Fuse  Co 10 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. .11 
Amer.  Reflt.  A  Lighting  Co. ..11 
Amer.  Steel  A.  Wire  Company.  3 
Amer.  Toll  Telephone  Co-...i4 
Anrer.  Vitrified  Conduit  Co. ..12 

Baker  &.  Company 1 

Ball  Engine  Company 18 

Bairnes  Company,  Wallace. ...2i 

Barnett  Company,  G.  &  H 22 

Becker  Brothers 12 

Belden-  Larwill    Electric    & 
Manufacturing  Company..  6 

Berthold  i  Jennings 19 

Besly  A:  Co.,  Charles  H 22 

Blssell  Company,  The  F 16 

Bine  Ridge  Locust  Pin  Co 19 

.  Bossen  EL  Construction  Co.  .12 
Bowers  Manufacturing  Co  ...22 
Bridgeport  Brass  Co  ....   ....  1 

Bullock  Electric  Mfg.  Co  ....  1 

Camp  Engineering  CompanT.13 
Canion  Insulator  &  Clay  Co.  .22 

CarrolL  F.  X 19 

Central  Electric  Co.. 5 

Central  Mfg.  Company 19 

Central  Telephone  &  EL  Co.  .— 
Century  Telephone  Cons.  Co.  17 
•Chicago  &  Alton  Railroad....  13 

c.  &y.  W.  R.  R 18 

Chicago  Edison  Company 4 


Chic.  Fuse  Wire  A  Mfg.  Co...— 

Chic.  House  Wrecking  Co 2 

C,  M.  ASt.  P.  R.  R 16 

Chicago  Mica  Company 11 

Chic.  Telephone  Supply  Co.  ..16 
Cleveland  Armature  Works. .. — 
Continuous  Rail  Joint  Com- 
pany of  America 22 

Couch  &  Seeley  Company — 

Cream  Flux  Company 10 

Crescent  Mfg.  Company — 

Crest  Manufacturing  Co 11 

Crocker-Wheeler  Company.. — 

Cutler-Hammer  Mfg.  Co 22 

Cutter  Elec.  A  Mfg.  Company.— 

D.  A  W.  Fuse  Company — 

Dariington  Electric  Foun- 
tain A  Supply  Company 6 

Davis  A  Stilt  Company 19 

Dearborn  Drug  &  Chem.  Co. .  9 
DeDion-Bouton  MotoretteCo.  4 
Diamond  Meter  Company . . . . — 

Diehl  M  f g.  Company 5 

Dixon  Crucible  Co.,  Joseph. .18 
Driver-Harris  WireCompany.l6 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 7 

Edwards  A  Company 13 

Electrical  Engineer  Institute.— 
Electric  Appliance  Company. 10 
Electric  Company  of  America  12 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company . .  .20 
Electrolysis  Proof  Conduit 

Manufacturing  Co 1 1 

Emerson  Electric  Mfg.  Co 10 

Ericsson  Telephone  Company  1 


Eureka  Electric  Companv...  .15 

Paries  Manufacturing  Co — 

FarrTeL  A  Con.  Supply  Co..  16 
■'ForSa]e"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 
Franklin  Eng.  A  Elec.  Co....— 
Franklin  Model  Shop 11 

Garl  Electric  Company 16 

General  Electric  Company...  9 
General  Electric  Repair  Co. . .  12 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co —  — 
Gordon  Battery  Company. ...14 

Gould  Storage  Battery  Co — 

Great   Western    Smelting   & 

Refining  Company 12 

Gregory  Electric  Company...  12 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co..  .13 

Hartwig  A  Miller — 

Hazard  Manufacturing  Co.    10 

Helios-Upton  Company 5 

Hill,  W.  S.,  Electric  Co — 

Hobart  Elec.  Mfg.  Company.  I 
Hodge-Walsh  El.  Eng.  Co....  17 

Holmes  Fibre-Graph.  Co 6 

Holophane  Glass  Company. ..  1 
Humphrey,  Henry  H 12 

Illinois  Maintenance  Co 12 

Incandescent   Electric  Lieht 

Manipulator  Company..  — 
Independent  Tel.  Supply  Co.  16 
Indianapolis  Arm,  Bracket  A 

Pin  Company 19 

Indiana  Rub.  A  Ins.  W.  Co . . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 


Internat'l  Corres.  Schools..  .13 

Jeffrey  Manufacturing  Co  —  \H 
Johnston,  Thomas  J 11 

Kansas  City  TeL  Mfg.  Co 15 

Kartavert  ManufacturingCo.22 
Kellogg  Switch.  A  S.  Co. ..15,  16 

Kentucky  Electrical  Co 4 

Keystone  Elect,  Inst.  Co — 

Klein  A  Son.  Mathias 19 

KokomoTel.  A  El.  M.  Co 16 

Leather  Preserv.  M.  Corp — 

Leavitt,R.  H — 

Leclanche  Battery  Company.13 

Leffel  A  Co.,  James 18 

Lindsley  Brothers  Company.. 19 
Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company — 19 
Manhattan  Gen'l  Const.   Co.— 

Manross,  F.  N — 

Matthews  A  Bro.,  W.  N 16 

McLennan  A  Company,  K 10 

McRoy.John  T 10 

Mica  Insulator  Company 10 

Michigan  Pipe  Comjiany 1 

MUler-Knoblock  EL  M.  Co....— 

Miscellaneous  Advs 12 

Mogadore  Insulator  Co — 

Monarch  Fire  Appl.  Co 13 

Monon  Railroad 18 

Munsell  A  Co.,  Eugene 10 


National  Carbon  Companj'. , , — 

National  India  Rubber  Co I 

National  TeL  Equipm.  Co 15 

New  York  Ins.  Wire  Co 17 

Noblett,  E.  J — 


Non- Polarizing  Dry  Batt.  Co.— 

North  Electric  Company 14 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 13 

Olds  Motor  Works 22 

Okonite  Company,  The 1 

Pacific  Electric  Company — 

Page,  Charles  G U 

Paiste  Company,  H.  T 10 

Palmer  Brothers 18 

Paragon  Fan  A  Motor  Co 13 

Perrizo  ASons 19 

Peru  Elec.  Mfg.  Company  —  22 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .  .11 

Phcenix  Glass  Company 1 

Phosphor-Bronae  S.  Co 18 

Pittsburg  &L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

...  1 


Queen  A  Company 

Eelsinger,  Hugo 3 

R.  L  Teleph.  AElec.  Co 16 

Richmondt  Conduit  Co 11 

Robertson  &  Sons,  James  L.  .— 

Rockwood  Mfg.  Company l 

Roebling's  Sons  Co.,  J.  A 7 

Sage  A  Bro.,  F.  B 16 

Sargent  Company,  The 19 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company. . — 

Schureman  A  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The..  1 

Smith  Co.,  S.  Morgan 13 

Smith,  Theo 10 

Spies  A  Company        22 

Sprague  Electric  Company.    11 


Standard  TeL  A  Elec.  Co 15 

Standard  Underg.  Cable  Co. ..  1 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 11 

Star  Brass  Works 12 

Sterline  A  Son,  W.  C 19 

Sterling  J^lectric  Company...- 
Sterling  Varnish  Co..  The....  1 

Stewart  A  Co..  Frank  H — 

Stilwell-Bierce      A    Smlth- 

Vaile  Company 19 

Stow  Mfg.  Company — 

Stromberg-Carlson   Tel.  Mfg. 

Company 14 

Sturtevant  Company,  B.  F....22 
Swedish- American  Tel.  Co ...  15 

Tenn.  Lumber  Company 19 

Texas  Arm  A  Pin  Co 19 

Thomas,  Wilcox  A  Dietz 17 

Torrey  Cedar  Company 19 

United  States  Carbon  Co 1 

Varley  Duplex  Magnet  Co  .    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company. .22 

Wagner  Elec.  JIfg.  Company.  2 
Wagner,  Herbert  A  ..  ..10 
Walsh's  Sons  A  Company  ..  12 
Warner  Electric  Co.,  The  14 
Warren  Elec.  Mfg.  Company..  17 

Western  Electric  Co 7 

Western  El.  Supply  Company.— 
Western  Tel.Const.  Company.l5 
Westinghouse       Electric     A 

Manufacturing  Company..  20 
Weston  Electrical  Inst.  Co. ..  1 

WiUyoung.  Elmer  G — 

Woods,  Waring  A  Co 22 

Worcester  Company..  C.  H..  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  CLOSES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LICHTINC  SUPPLIES  OF  ALL  KINDS. 


\A/R|-rE:      ROR     RRIOES. 

CHICAGO  EDISON  COMPANY,  i39  Adams  St..  CHICAGO 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  L — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Re- 
ceiver, IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX.— 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X.— Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  — Telephone  Lines.  XIV.  —  Simple 
Switchboards  for  Small  Exchanges.  •  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges,  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines,  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII 
— Harmonic  Systems  of  Selective  Signaling.  XXIX —Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII.— Underground  Cable  Construction.  XXXIII.— Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

SI8  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  tJiis  or  any  other  electrical  book  'published  sent  prepaid, 
to  any  address  in  the  world,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAOO,  ILLINOIS. 


Electrician  Publishing  Co., 


PRICES  OF 
KENTUCKY  LAMPS 

Are  SPECIAL  on 
annual  contracts. 
We  are  not  mem- 
bers of  either  com- 
bine.   Write  us. 

KENTUCKY  ELECTRICAL  CO., 


„,„,.,, .,,    KCiuTiiPKY  J  INCANDESCENT  LAMPS. 

Manufacturers    KENTUCKY  j  mojo^j  AND   DYNAMOS. 


Owensboro,  Ky. 


De  Dion-Bouton  "  Motorette"  Co. 


KJ 


ONE  OF  OUR  LATEST  MODELS  IS  THE 

We  are  the  Sole 
Agents  and 
Licensed  Manu- 
facturers  In    the 
United  States  for 
DE  DION-BOUTON 
Sl  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 
SURREYS, 

MOTOREHES, 

QUADRICYCLES 
an<  TRICYCLES. 

We  carry  a  stock  of 
supplies. 

GENERAL  OFFICES  AND  FACTORY:  Ghurcli  Lane  and  37th  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

17  West  eetb  St.,  New  Voik  CIIt,  306  North  Broad  St.,  Pbllwlelpbia,  Pi. 

Hllbland  and  Centre  Avea.,  Plllsbiiri,  Pa.     872  Park  An.,  BaJllmore.     U  Waablniton  Squre,  Worccttcr,  Man. 
196  West  Exchange  St.,  Providence,  R.  1.  33  Stanhope  St.,  BastiD,  Mau. 


IM    V 


A  full  line  of  the  world -renowned  De  Dion  Gasoline  Motors  is 
always  in  stock,  and  may  ba  had  from  1  3-4  H.P.  to  6  H.  P. 


mSSSSSSSSSmSSi 

There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHA\A/ 


A.T- 


Authorized  Manufacturers  of  the 
IX     F-UEXIB1.E    TUIE 


\h/l  Rl 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK 


MAIN  OFFICE,  Glenwood  Works, 


,   !>■  -  V-.    I 


(10923) 
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IN  CHICAGO  stock, 

D.  &  W.  Fuse  Co.'s  Combination  Cut=Outs. 

A  FUSE,  SNEAK-COIL  AND  ARRESTER  COMBINED  IN  ONE.     MOUNTED  ON  PORCELAIN.     ACCURATE,  POSITIVE  AND  LOW-PRICED. 
WRITE  FOR  DESCRIPTIVE  BULLETINS. 

264,  266,  268,  270  Fifth  Ave.,  CHICAQO. 


STORAGE    BATTERIES 


R- 


CENTRAL  STATIONS,  STREET  RAILWAYS  *nd  ISOLATED  PLANTS. 


No  Cast  Plates.  No  Perforations. 

HIGH    EFFICIENCY. 


No  Applied  Paste.  No  Infringement. 

GREAT    CAPACITY. 


Su|3^rl^r     EI^^Hbri^Eil     ^Ki^micsal     F'^rnrt^'fci^rt. 


HELIOS-UPTON  COMPANY, 


PHILADELPHIA,  PA. 

CHICAGO,  ILL. 

PEABODY,  MASS. 


I  DIEHLQ  DIEtlLQ  DIEHLQ  DIeTJlI 


X 
X 


ELECTROLIER  CEILING  FANS. 

Specially  suitable  for  the 
finest  restaurants,  cafes,  club 
houses,  and  all  other  places 
where  only  the  best  fans 
are  desired. 

The  handsomest  fan  ever  of- 
fered to  the  public.  During  the 
winter  blades  can  be  removed, 
making  an  ornamental  and 
serviceable  lighting  fixture. 
Can  be  run  successfully  with 
motors  on  arc  circuits  and 
lights  on  alternating  system, 
as  the  two  currents  are  kept 
entirely  separate  throughout 
and  are  thoroughly  insulated. 
We  carry  the  largest  line  of 
fans  ever  offered — all  finishes, 
special  designs,  two  or  four 
blades.  Our  fans  meef  all 
requirements. 


PATENTS  SUSTAINED 

March  8th  and  December  5th, 
1900. 

Our  Ceiling  and  Electrolier 
fan  patents  have  been  sus- 
tained by  U.  S.  court  deci- 
sion. The  use  or  sale  of  in- 
fringements stopped  by  in- 
junctions. 

DIEHL    FANS 

are  STANDARD  OF   THE  WORLD. 

Mechanically  and  electrically 
perfect.  Neat,  attractive, 
noiseless,  highly  efficient.  We 
are  the  pioneers  in  the  manu- 
facture of  ceiling  fans. 


DIEHL    MANUFACTURING   CO., 


{  NEW  YORK,  561-563  Broadway. 
CUnW    QDHMC  J  CHICAGO,    192-194  van  Buren  St. 
OnUu    nUUmo'j  boston,  128-132  Essex  St. 

(  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J, 


X 


X 
X 


I  DiEniQ  dieiilB  DiEniQ  piEml 
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SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

flCC|A|i  are  the  flrsi  points  considered  by  prospective  arc  lamp  buyers. 
Ukvlim  The  Belden  Arc  Lamp  excels  not  only  in  the  above  points 
but  In  many  others.  V.sers  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  250  hours.  No  alignment  necessary,  Trims  tasier 
than  an  open  arc  tamp,  Allows  easy  access  to  evtry  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  pive   further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind, 

AUEXTS  :    M  .  11.  Austix  A  Co..  58  W.  Van  Buren  St.,  Chicago.    C.  E.Wilson, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.Stewart  A  Co.,  Uenver.Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  In  all  principal  cities 

In  this  and  foreign  countries. 


!The  Fibre-Graphite  Commutator  Brush. 


(U.  S.  and  Foreiga  Patents.) 


i  No  Sparking  Under  Varying  Load. 

\  No  Wear  on  Commutator. 

'  No  Shifting  of  Quadrant. 

f  80  per  cent.  Pure  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

k       515G 


FIBRE-GRAPHITE  i^ 
COMMUTATOR  ,^' 


1  EG  Wakefield  St..  Germinlown,  PHILADELPHIA. 


'=jtU-VMEWCMW\C 


WESTERN  AGENTS: 

J.  HOLT  GATES  4.  CO., 
13-IS  MONADNOCK   BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &    SUPPLY   CO., 

I  I20  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


Adjusters,  Inc.  IjainpH. 

Inc.  El.  Lt.  Manipulator  Co. 
Anclior*     (Tel.      &     Tel. 
Pole). 

Matthews  &  Hro.,  W.  N. 
Annanclators. 

Central  Electric  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Alden  Electric  Co. 

Belden-Larwill  El.  &  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upion  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Automobiles. 

DeDion-Bouion  Motorette  Co. 

Olds  Motor  Works. 

Woods,  Waring  <fc  Co. 
Babltitt         Metal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A.  Company. 

Electric  Appliance  Co. 

Gordon  Batierv  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Bells,  Bnxserst  Eltc. 

Central  Electric  Co. 

Edwards  A.  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dressins. 

Leather  Preserver  Mfg.  Corp. 
Beltluff. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blo-vrers. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  electrical. 

Electrician  Publishing  Co. 
Bridges    and    BnlldinsTS 

(Steel). 

American  Bridge  Co. 
Brushes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  i  Bro..  F.  B. 
Cables  tSee  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 

laiedWires)Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,      Points       and 

Plates. 

Central  Electric  Co 

Chicago  EdlBon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relsinger,  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Castings. 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit   Breakers. 

Cutter  Elec.  A  Mfg.  Co. 

Coal  A  Ashes  Handling 
Hachlnery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Coils  and  Hapnets. 

Miller- Knoblock  El.  Mfg.  Co. 
Varley  Duplex  Magnet  Co. 

Compound. 

Dearborn  Drug  &,  Chem.  Wks. 
McLennan  &  Co.,  K. 
WesternElectrlc    Co. 
Western  Elect.  Supply  Co. 

Conduit  and  Condnits. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof    Conduit 
Manufacturing  Co. 

McRoy.  JohnT. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Terntl- 

nals   (Patent). 

American  Elec.  Fuse  Co. 
Construction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric   Light  Plants. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  America. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

Northern  Elec.  Jffg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  A  Mfg.Co. 

Copper  "Wires. 

American  Electrical    Works. 
American  Steel  &  Wire  Co. 
Bridgeport  Brass  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
National  India  Rubber  Co. 
OkoniteCo..The. 
Phllllns  Insulated  Wire  Co. 
Roebilng's  Sons  Co..  J.  A. 
Simplex  Electrical  Co, 
Standard  Underground  C.  Co. 

Correspondence  Schools 

Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Crosa-Arms,     Pins      and 
Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack.  &.  Pin  Co. 

Leavitt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Outs    and  Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill.  W.  S.,  Electric  Co. 

Paiste  Co..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DynamoH  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Schureman  A  Hayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co- 


Sturtevant  Co.,  B,  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Fountains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Rail'^vaTS. 

Crocker- W^ heeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical   and  Mechan- 
ical Enfz^ineers. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instruments. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A   Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Platlus  Mach'y- 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
EnKlnes,   Gas. 

Palmer  Bros. 
Eng-ines,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  AH. 
Fire  ExtinsuiBhers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forgres. 

Sturtevant  Co..  B.  F. 
Fuses  and   Fuse  "Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Gears. 

Besly  A  Co,.  Chas.  H. 
General    Elec.  Supplies. 

Alden  Electric  Co. 
BIssell  Company.  The  F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Garl  Electric  Co. 
General  Electric  Co. 
Hodge- Walsh  El.  Eng.  Co. 
Ohio  Electric  Works. 
Stewart  A  Co.,  Frank  H. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Globes     and     Electrical 
Glassware. 
Holophane  Glass  Co. 
Phcenix  Glass  Co. 


Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
ReatlnR'     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators   and   Insulat* 

ing-  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Oo. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo.-Tbe. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Insulated      "Wires       and 
Cables — Magnet   Wires. 

Alden  Electric  Co 
American  Elec.  I'use  Co. 
American  Electrical   Works. 
American  Steel  A  "Wire  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Eleotric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
Indiana  Rub.  A.  Ins.Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Matthews  A  Bro.,  W.  N. 
Miller-Knoblock  El.  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
OkoniteCo.,The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebilng's  Sons  Co..  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 

Jnnction   Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Laiupa.    Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept, 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Kentucky  Electrical  Co. 
Ohio  Electric  Works. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Lamps,   Inc.,   AdjusterH. 

Inc.  Rl.  Lt.  Manipulator  Co, 
Smith.  Theo, 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec,  Wks.,  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathias. 
Magnet   TVires. 

(See  Insulated  Wires.) 


Mechanical    Machinery. 

Besly  A  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smith-Vaile. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co, 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler    Company. 

.Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A   Mfg.Co. 
Motors  — See    Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent   Attorneys. 

Johnston,  Thomas  J. 

Page,  Chas.  G. 
Phosphor  Bronze. 

besly  A  Co..  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bought      and 

Sold. 

Baker  A  Co. 

Gt.  West.  Sm.  and  Refining  Co. 
Pules    and   Ties. 

Berthold  &  Jennings. 

Carroll,  F.  N. 

Dayis  A  Stitt  Co. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co, 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg,  Co. 
PovFcr      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce    Smith-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith-Vaile. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America, 
Rnll-way   Signals. 

Garl  Electric  Co. 
Rctlners. 

Gt.  West.  Sm. and  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg:  Co. 

Faries  Mfg.  Co. 

Smith,  Tbeo. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westinghouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander,  Thomas, 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co, 

Matthews  A  Bro,,  W.  N. 

Schureman  A  Havden, 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering  Flux. 

Cream  Flux  Co. 
Sparking  Plugs. 

Crest  Manufacturing  Co. 
Spenklncr   Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


W<yv    -A^lpl3.a.t>©t:loa^l    Ii3.c3.es:    of    iVd'^resreisexxxen.'ts    See    I*«^ge 


Speed   Indicators. 

Besly  A  Co..  Chas.  H. 
Queen  A  Co. 

Robertson  &  Sons,  Jas.  L. 
Weston  Electrical  Inst.  Co. 

Springs, 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 
ManrosSf  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co, 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 
JfCentral  Electric  Co. 

Electric  Appliance  Co. 
PfNew  York  Insulated  Wire  Co. 
nOkonlte  Co.,  The. 

Simplex  Electrical  Co. 
f-Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Svritch- 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company.  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co, 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co, 

Kansas  City  Tel,  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co, 

National  Tel.  Equipm.  Co. 

North  Electric  Co, 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dletz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const,  Co. 
Tools. 

Klein  A  Son,  Mathias. 

Transformers. 

Alden  Electric  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co, 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Trucks,  electric  Car. 

General  Electric  Co. 

Westlnghouse  El,  A  Mfg.  Co 
Turbine      and      Water 

Wheels. 

Leflfel  A  Co..  Jas. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smith-Vaile, 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
'Wlilte-W^ashing    M'ch's. 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

OkonlteCo.,  The 

Phillips  Insulated  Wire  Co. 

Roebilng's  Sons  Co.,  J.  A. 

Standard  Underground  C,  Co  - 

Western  Electric  Co, 

Western  Electrical  Sup.  Co. 
WoodTTOrk,  Electrical* 

Noblett,  E.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

Willyoung,,  Elmer  G. 

3. 
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Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co< 


WORKS    AT 

TRENTON,  N.  J. 


EDISON  LALANDE  BATTERIES. 


FOR  SAS  ENGINES, 
•  LOT  MACHINES. 
AUTOMOBILES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS. 
CTC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLt 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

Its  FIFTH  AVENUE,  NEW  YOnK. 
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Electrician    Publishing    Co.'s 


PRINCIPLES  AND  THEORY  OF  ELEC- 
TRICITY AND  MAGNETISM. 

(Continued.) 

Henderson,  Jolin.  Practical  Electricity  and  Mag- 
netism. With  159  illustrations  and  diagrams. 
8vo,    cloth.        New    York,    1898 $2.00 

Hertz,  H.  Electric  Waves;  being  Researches  on 
the  Propagation  of  Electric  Action,  with  Finite 
Velocity  through  apace.  Authorized  translation  by 
D.  E.  Jones,  with  preface  by  Lord  Kelvin.  Illus- 
trated.     8vo.  cloth $2.50 

Jenkins,  Fleeniiner*  Electricity  and  Alagnetism, 
with  an  Appendix  on  the  Telephone  and  Micro- 
phone.      Klntb    edition.    12mo.    cloth $1.25 

Kinerdon,  J.  A.  Applied  Magnetism.  An  Introduc- 
tion to  the  Design  of  Electro-magnetic  Apparatus. 
Svo.cloth    $3.00 

Lloyd,  H.  A  Treatise  on  Magnetism,  General  and 
Terrestrial.       Svo.    cloth ?3.75 

MaxTvell,  J.  Clerli.  A  Treatise  on  Electricity 
and  Magnetism.  Revised  and  edited  by  Prof.  J. 
J.    Thomson.       2    volumes.       Svo.       Third    edition. 

$8.00 

Notes  on  Recent  Researches  in  Electricity  and 
Magnetism,  Intended  as  a  Sequel  to  the  above  by 
J.  J.  Thomson.     (See  Thomson,  J.  J.) 

Aloremon,  T.  A  Treatise  on  Electricity  and  Mag- 
netism, General  Phenomena  and  Theory.  Trans- 
lated by  E.  Atkinson,  Ph.  D.,  F.  C.  S.  2  volumes. 
Svo.     cloth.    London,     18SS.      (Scarce.) ?15.00 

Nlplier,  F.  E.  Electricity  and  Magnetism.  A 
mathematical  treatise  with  profuse  numerical  ex- 
amples for  advanced  undergraduate  students.  Svo, 
cloth.    143  Illustrations $3.25 

Noad,  H.  M.  A  Manual  of  Electricity,  including 
Galvanism,  Magnetism,  Dlamagnetism.  Electro- 
DynamlcB.  Magneto-electricity  and  the  Electric 
Telegraph.  500  wood  engravings,  Svo,  cloth.  Lon- 
don,   1859 58.00 

Nond,  H.  M.  Lectures  on  Electricity.  Svo,  cloth. 
lUustrated.       London,    1855 $4.00 

Sanderson,  F.  W.  Electricity  and  Magnetism 
for  Beginners.  With  Illustrations  and  answers  to 
exercises.    16mo,    cloth.    New  York,    1897 $0.75 

Sloane,  T.  O'Connor.  Electricity  Simplified. 
The  Practice  and  Theory  of  Electricity,  Including  a 
Popular  Review  of  the  Theory  of  Electricity,  with 
Analogies  and  Examples  of  Its  Practical  Applica- 
tion In  everyday  life.  Illustrated.  12mo,  cloth. 
$1.00 

Sprague,  Jolin  T.  Electricity;  Its  Theory, 
Sources  and  Applications.  Third  edition,  revised 
and  extended  with  numerous  illustrations  and  tables. 
12mo.  cloth    $6.00 

Thompson,  SilTnnns  P.  The  Electro-magnet  and 
Electro-magnetic  Mechanism.  Second  edition,  re- 
vised.   213   lllustraUons.       Svo.   cloth SO. 00 

Thompson,  Sllvanus  P.    Lectures  on  the  Electro- 

Macnet     Svo.   cloth.       Illustrated.    New  York,   1891. 

''  $1.00 

ThomsonrJ.  J-'  Notes  on  Recent  Researches  In 
Electricity  and  Magnetism.  Intended  ns  a  Seauel 
to  Prof.  Clerk  Maxwell's  Treatise  on  Electricity 
and  Magnetism.    Svo.  cloth ^"'-^^ 

Thomson,  J,  J.  Elements  of  the  Mathematical 
Theory  of   Electricity  and  Magnetism.    12mo,  clotli. 

Thomson*  *  Sir  "Wm.  Mathematical  and  Physical 
Papers.  Vol.  3,  Electricity,  Heat,  Electro-Mag- 
netism, with  supplementary  articles  written  for  the 
present    volume     and     hitherto    unpublished.    •    Svo. 

...  £5.50 

cloth   ^, 

Thomson,  Sir  Wm.  Reprint  of  Papers  on  Electro- 
Statics    and    Magnetism.    2d    edition.    Svo,     cloth. 

$5.00 

Tyndall.  John.  Notes  of  a  Course  of  Nine  Lec- 
tures on  Electrical  Phenomena  and  Theories.     12mo, 

cloth.    London.    1870 ?0.50 

Tyndall,    John.        Light    and    Electricity.        16mo. 

cloth     *^-^ 

Tyndall.    John.  '     Lessons    In    Electricity    at    the 

Royal  Institution.   1875-6.    12mo,  cloth Sl-00 

Tyndall,  John.  Researches  on  Dlamagnetism  and 
Magne-Crystalllne     Action.     Including    the    Question 

of    DIamagnetIc    Polarity.    12mo.    cloth $1.50 

-n^atson,  H.  W.,  and  Bnrhury,  S.  H.  The 
Mathematical  Theory  of  Electricity  and  Magnetism. 
2  volumes.  Svo.  cloth.  Oxford.  18S5-S9.  Vol- 
ume 1.    Electrostatics $2.75 

Volume    II.        Magnetism     and     Electrodynamics. 

$2.60 

t,.  TVebster,    A.    G.    Theory    of    Electricity   and    Mag- 

^*<^  netlsm.    Being   Lectures    on    Mathemottcal    PhyslcB. 

Svo,   cloth.    Illustrated.    New  York,    1897 $3.50 


PKRT   X. 


THE  TELEGRAPH,  TELEGRAPH 
CODES. 

Abernathy,  J.  P.  The  Modern  Service  of  Com- 
mercial and  Railway  Telegraphy,  In  Theory  and 
Practice,  Including  the  Railway  Station  and  Ex- 
press Service.  Arranged  In  Questions  and  Answers. 
12mo.  cloth,  Illustrated.  Eighth  edition.  Revised 
and  Enlarged    $2.00 

Anglo  American  Telegraph  Code;  to 
cheapen  telegraphy,  and  to  furnish  a  complete 
cipher,  adapted  to  use  in  general  correspondence. 
Including  business,  social  and  other  subjects  ot 
correspondeuce.     Fourth  edition.      Svo,    cloth.  .$2.50 

Benest,  Capt.  H.  Coast  Telegraph  Communica- 
tion. Being  a  Paper  read  before  the  Balloon  So- 
ciety, March,  1892.  Maps  and  Plates.  4to,  paper. 
$0.60 

Bright,  Charles.  A  Treatise  on  Submarine 
Telegraph  Cables;  their  History,  Construction  and 
Working.  Founded  In  part  on  WunschendorCE's 
Tralte   de    Telegraphla    Sous-Marine.       Super   Royal. 

Svo,  cloth.    Illustrated.      London.  1898 S2n.nn 

Besides  being  a  resume  of  the  science  and  prac- 
tice of  Submarine  Telegraphy,  both  from  an  Elec- 
trical and  Engineering  aspect,  the  book — with  all 
the  recent  Improvements  in  the  direction  of  high 
speed  (machine)  traosmlsslon,  simples  and  du- 
plex—also contains  a  complete  history  of  this  par-, 
ticular  application  of  science  from  Its  birth,  prac- 
tically speaking  in  1850,  up  to  1895,  with  a  short 
sketch  of  what  preceded  In  land  telegraphy  and  a 
prelude  concerning  all  early  efforts  connected 
with  signaling  of  any  description.  It  may  be 
added  that  the  historical  section  of  this  work 
approaches  the  subject  from  a  financial  and  po- 
litical,  as  well  as  from  a  technical  point  of  view. 

Gary,   George    H.      A  Hand-Book   of    the    Modern 

Electric  Telegraphy.    Illustrated   In  press 

ClanBen-Thue,  "W.  The  ABC  Unlveraal  Com- 
mercial Electric  Telegraphic  Code;  specially 
adapted  for  the  use  of  Financiers.  Merchants.  Ship- 
owners,    Brokers,    Agents,    etc.       4th    edition,    Svo. 

cloth ?7.50 

Clausen-Thne,  "W".  The  Al  Universal  Commercial 
Electric    Telegraphic    Code.       Over    1240    pages    and 

nearly  90,000   variations.    Svo,  cloth $12.50 

Couuolly,  Wm.      Elementary   Papers  on  Technical 

Telegraphy.    12mo.    cloth $0.60 

CooUe,  Sir  "W,  F.  Extracts  from  the  Private 
Letters  of  the  late  Sir  William  Fothergill  Cooke, 
relating  to  his  Invention  of  the  electric  telegraph. 
Also    a    memoir    by    Latimer    Clark,    with    portrait. 

Svo,  cloth   $1.25 

Cnlley,  R.  S.  Hand-Book  of  Practical  Telegraphy. 
Eighth  edition,  enlarged.      Svo,  cloth.     Many  plates. 

$5.50 

Dodge,     G.    M.        The    Telegraph    Instructor.        250 

pages *100 

Just  the  book  for  those  wishing  to  learn  all  about 
the  art  of  telegraphy. 
Douglas,  J.  C.  A  Manual  of  Telegraph  Construc- 
tion. The  Mechanical  Elements  of  Electric  Tele- 
graph Engineering.  Third  edition.  Numerous  dia- 
grams.   12mo,     cloth.     Reprinting 

Fahie,  J.  J.  A  Hlstoiy  of  Electric  Telegraphy  to 
the  year  1S37;  chiefly  compiled  from  original  sources 
and  hitherto  unpublished   documents.       12mo,   cloth. 

Illustrated 53.00 

Fahie,  J.  J.    A    History    of    Wireless    Telegraphy. 

Cloth,    12mo.    325    pages.    Illustrated $2.00 

An  interesting,  timely  and  valuable  volume  on  the 
new  art. 
Field,    H.    M.      History   of   the    Atlantic  Telegraph. 
New  edition.      With  portrait.       12mo.  cloth       Illus- 
trated  ?^-50 

Guide  to  the  Correction  of  Errors.  In- 
Code  and  other  Telegrams,  containing  70,000  ex- 
amples.       4th    edition.    Svo,    cloth $2.00 

Herbert,  T.  E.  Electricity  in  Its  Application  to 
Telegraphy.  A  Practical  Hand-Book  Covering  the 
Syllabus  of  the  New  Technical  Examination. 
Adopted  by  the  Post  OfBce  Telegraph  Department. 
Fourth     Edition.       With     forty-eight     Illustrations. 

12mo,  cloth.      London,  1897 $1-50 

Hoslctaer,  Capt,  V.  A  Guide  for  the  Electric 
Testing  of  Telegraph  Cables.     Third  edition.      12mo, 

cloth ?lEiO 

Houston,  E.  J.,  and  Kennelly,  A.  E.  Electric 
Telegraphy     (Elementary     Electro-Technical    Series.) 

16mo,    cloth.       Illustrated    $1-00 

Jones,    Alex.       Historical    Sketch    of    the    Electric 

Telegraph.    Svo,    cloth.     New    York.    1852 $2.00 

Kerr,  Richard.  Wireless  Telegraphy  Popularly 
Explained.  With  a  Preface  by  W.  H.  Preece.  12mo. 
elnth.       lUnstratBd.     New  Tnrk.    1S08 $0.75 


Lieber,      B.      PranUlln.  Telegraphic      Cipher. 

Adapted  to  the  use  of  Bankers,  Stock  Brokers.  Mer- 
cantile    Brokers,     Importers     and     Merchants.    Svo. 

cloth $10.00 

Lochfvood,  T.  D.  Electricity,  Magnetism  and 
Electric  Telegraphy,  A  Practical  Guide  and  Hand- 
Book  of  General  Information  for  Electrical  Stu- 
dents,    Operators     and     Inspectors,        4th     edition. 

Svo,    cloth.      376   pages.       152    Illustrations $2.50 

Lodge,  Prof.  Oliver  J.  Signaling  Across 
Space  Without  Wires;  being  a  description  of  the 
Work  of  Hertz  and  his  successors.  With  numerous 
diagrams  and  half-tone  Illustrations,  and  additional 
remarks  concerning  the  application  to  Telegraphy 
and  later  developments.    Third  edition.      Svo,  cloth. 

Illustrated.       London,    1900 $2.00 

lioring,  A.  E.  A  Hand-Book  of  the  Electro-Mag- 
netic Telegi-aph.  ISmo,  stiff  paper  boards.  Illus- 
trated. 2d  edition.  (Van  Nostrund's  Science  Ser- 
ies. No.    39) $0.50 

Maver,  "Wm.,  Jr.  American  Telegraphy:  Systems, 
Apparatus,     Operations.        450    Illustrations.        Svo, 

cloth $3.50 

Maver,  Wm.,  Jr.,  and  Davis,'  M.  M.  The 
Quadruplex.  With  Chapters  on  the  Dynamo-Electric 
Machine  In  Relation  to  the  Quadruplex.  The  Prac- 
tical Working  of  the  Duplex  Telegraph  Repeaters 
and  the  Wheatstone  Automatic  Telegraph.  63  il- 
lustrations.     Svo,    cloth $1.50 

McNeill,  Bedford,  McNeill's  Code.  Arranged 
to  meet  the  requirements  of  mining,  metallurgical 
and  civil  engineers,  directors .  of  mining,  smelting 
and  other  companies,  bankers,  stock  and  share 
brokei-s.  solicitors,  accountants,  financiers,  and  gen- 
eral merchants.      Safety  and  secr-ecy.      Svo,  cloth. 

,...$7.50 

Moreing,  C.  A.  Telegraphic  Mining  Code.  Alpha- 
betically    arranged.    Second     edition.        Svo,     cloth. 

...$8.40 

Mnllaly,  John.  The  Laying  of  the  Cable;  or. 
The  Ocean  Telegraph.  Being  a  Complete  and  Au- 
thentic Narrative  of  the  Attempt  to  Lay  the  Cable 
Across  the  Entrance  to  the  Gulf  of  St.  Lawrence 
in    1855,    and   of   the    three    Atlantic   Expeditions  of 

1S57  and    1858.       Svo.   cloth $4.00 

Munro,   J.,   and   Jamleson,   A.     Heroes  of   the 

Telegraph.       With  portraits.       12mo,    cloth $1.50 

Official  Vocabulary  for  Telegrams  In  Precon- 
certed Langimge  prepared  In  accordance  with  the 
decision  of  the  International  Telegraph  Conference 
of    Paris,     by     the    International    Telegraph    Office. 

4to,  paper $0.00 

Parkinson,   J.   C.     The  Ocean  Telegraph  to  India. 

12mo.  clotb.      Illustrated.      London,  1870 $4.00 

Plum,  W,  R.  The  Military  Telegraph  during  our 
Civil  War.  2  volumes.  Svo.  Portraits  and  Illus- 
trations  $5.00 

Pope,  Franklin  Leonard.  Modern  Practice  of 
the  Electric  Telegraph.  A  Technical  Hand-Book 
for  Electricians,  Managers,  and  Operators.  185  Il- 
lustrations.      14th   edition,    rewritten  and  enlarged. 

Svo,  .cloth $1.50 

Preece,  W.  H.  and  SiveTvright,  J.  Tele- 
graphy.    Ninth  edition,  revised  and  enlarged,     12mo, 

cloth.       Illustrated.      366  pages $2.00 

Prescott,  G.  B.  Electricity  and  the  Electric  Tele- 
graph.     Eighth   edition.      Revised  and  enlarged.   2 

vols.       Svo,  cloth.       N.  T.,   1802 $7.00 

Reid,  James  D.  The  Telegraph  In  America,  Its 
Founders,    Promoters,    and    Noted    Men.    Royal   Svo, 

leather.      Many   steel    portraits $7.00 

SchTvendler,  L.  Instructions  for  Testing  Tele- 
graph   Lines.       Second    edition.       2    volumefl.      Svo, 

cloth.       London,    1S70-S0 $8.00 

Smith,  Willoughby.  The  Rise  and  Extension 
of  Submarine  Telegraphy.  Illustrated.  Svo,  cloth. 
$8.50 

Taltavall,  John  B.  Telegraphers  of  To-day. 
Descriptive,  Historical  and  Biographical.  4to,  clotb. 
Portraits    5^.00 

Tegg.  Posts  and  Telegraphs,  past  and  present;  with 
an  Account  of  the  Telephone  and  Phonograph. 
Square    lOmo $2.00 

Terry,  A.  C,  and  Wm.  Finn.  Illustrations 
and  Descriptions  of  Telegraphic  Apparatus.  With 
30  plates.      Oblong,  cloth $1-C0 

Thom,  Chas.,  and  Willis  H,  Jones.  Tele- 
graphic Connections:  Embracing  Recent  Methods 
m  Quadruplex  Telegraphy.  20  Colored  Plates.  Svo. 
oblong,  cloth *^-^° 

"Unicode."  The  Universal  Telegraphic  Phrase-Book 
—a  Code  of  Cypher  Words  for  Commercial,  Do- 
mestic and  Familiar  Phrases  In  ordinary  use  In 
Inland    and    Foreign    Telegrams.       16mo.        Oblong, 

cloth ?l-^0 

{To  be  Continued.) 
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DEARBORN 


Drug    and    Ohomical    ^AAorlcs, 
l_abora1:ories---\A^a-ber    Chemis-ts. 
Vege'fcablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Direct= Driven 

Continuous=Current 

Lighting 

Generators. 


WRITE  FOR  BULLETIN  NO.  4216. 


100-KILOWATT  GENERATOR,  FRONT  VIEW. 


General  Office, 
SCHENECTADY,  N.  Y. 

Sales  Offices  in  all  Large  Cities. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  Hass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  malcers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 
Northern  Electrical  flfg.  Co., 

riadison.  Wis. 
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Hotel  Telephones. 

A  'Phone  with  many  new  features,  making  an  ideal 
instrument  for  hotel  or  apartment  buildings. 
Dealers  and  contractors  should  become  familiar 
with  this  telephone. 


WRITE    FOR    PARTICULARS. 


ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO, 

Telephone   Manufacturers. 


FUSE 

Mclntlre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Cood.       MAGNET     WIRE.        Guaranteed. 


--r>A/0     BIO 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   345-347  S.  Canal  St. 


INDIA    a.  AMBER 


M I  c  A*: 


EMPIRE  k    MIC 


Cloths  iinil  I'.iiH^ri. 


COIV1POIJ\D 


■  N   ANV   SHAPE   OR    PATTERM. 


EuaeneMiinsclLsCo   Mica  liisiiidtorCo. 

2l'iV».it,i  M.Vi'u  York  K  tllicrtv'o.  iiTi.ikcSt. 


E 


NGINEERING. 


HERBERT  A.  WAGNER, 

Consulting  Engineer 
Railway  Ligliting   and  Power  Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


ANOTHER   NEW  DEVICE. 


Smith's  Incandescent 
Lamp  Controller. 


The  only  de- 
vice like  it  on  the 
marfeet.  Patent- 
ed October  16, 
1900.  Can  throw 
reflection  where 
you  want  it 
without  a  sta- 
tionary fixture. 
Lamp  adjusts  up 
or  down,  0 r 
swings  around  a 
full  circle. 

Dealers  order 
sample.  You  will 
findlt  a  fast  sell- 
er. More  good 
things  coming 
—all  good  sell- 
ers. Prices  and 
circulars  on  ap- 
plication. 


THEO.  SMITH,  Manufacturer, 

151  Throop  St.,  CHICAGO.  ILL. 


Gale's  Commutator 
Compound. 

The  Only  Article  Tliat  Will  Prevent  Sparking. 
WIN  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
GOc.  per  stick.   8S.00  per  dozen     Send  50c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Klfl.i  CUiiBii    a    nn  Sole  JHannfactnrers, 

•    nCLCiinAn    «    UUn    »oe,  lOO   Wssblngrton  street,      .     CHIOAeo. 


HAZARD  MANUFACTURING  CO., 

Wires  and  Gables. 


HIGH-GRADE  RUBBER- 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


3BNBBAI.  Office  aitd  Wobks, 
WUkesbarre,  Fa. 


New  Yohk  Office, 
60  Day  St. 


Chicago  Office, 
1201-2  Marquette  Bldg 


This  Trade=MarkK 


CD  Sockets,    Receptacles, 
osettes,  MaiDi  and 

Branches,  Edison  Out-Outi 


Knife 

Swltohea, 
Jenkins  Snap 
Switches,  etc. 


Guarantees  Satisfaction 


PHILADELPHIA.        H.   T.  PAISTE  CO.       CHICAGO. 


EMERSON  1901  CATALOGUE 

OF  FAN  HOTOB8  TVIIiL  BE  BENT  ON  BEQUEST.  SETEBAI, 
NEW  TfPEB  DESCBIBED.  SEND  FOB  A  COPf. 

Easter.  Office  and  Warehouse,  THE  EiERSON  ElECTRIC  MFO.  CO. 

136  Liberty  Street,  New  York  City.  St.IiOnls.Mo.,  U.  8.  A 


Amj 


(K^^ 


/, 


McROY  CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

1  38  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING.    PULLEYS, 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK-BELT    MACHINERY    CO., 

Engineers.    FounderK,   Machinists, 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AN  ABSOI.UTEI.'r  NON-COBBOSITE  INStTIiATINO 
BOIiDEBINQ  FliirX  FOB  Alili  UETAXS. 

Conlalna  no  add  or  any  element  Injurious  to  electrical  counectlona. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAX  make  more  than  double  the  number  of  perfect  connections  in  one-half  the  time 
with  Cream  Flux  than  you  caa  with  tbe  same  amount  of  any  other  flux.  Put  up  In  cans  at 
16c.,  25c.,  50c.  and  75c.  Special  prices  In  quantity.  Send  i5c.  for  trial  box.  We  guaraatee 
It  mnd  It  not  satisfactory  money  will  be  refunded. 


THIS  T»  IIVH AT  ONIS,  1T8BB  HAS  TO  SAT  OF  IT : 

u  A  FTER  having  tried  the  various  soldering  Baits  on  the  market,  and  after  giving  your 
■**■    C'eoni  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Su-»t.  CHICAGO  EDISON  CO." 

FOB  SAXB  BX  AXIi  SVFPIilT  HOUSBS  OB 


CREAM  FLUX  CO., 


Sola  Manufacturers, 
100  Washington  St., 


CHICAGC. 


The  General  Electric  Company 

Has  designed  a  special  X-Ray  Tube  for  use  with 
Static  Machines  or  Heavy  Discharge  Coils,  used  in 
conjunction  with  the  Wehnelt  Interrupter. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


J 
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■WMB  It.  PtfiLLrra.  Pmnman. 


«.  n.  iiiHiii«T«H,  jn.,  I 


AMERICAN  ELECTRICAL  WORKS, 

-  -  -  FBOTIDEHOE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Tobk  Stobb,  W.  J.  Watson,  26  Cortlaadt  St. 
OHiOAOO  Stob».  F.  K.  DonAboe,  S2  Lake  St. 
MoirrHBAx  Bbahoh,  Ea(>B9  F.  PUlUps'  SMtiltal  Works. 

MAIN  OrFICES  AND  FACTORIIS,   PHILLIPSDALE,    R.  I. 


CHA,S.  O.  PAGE, 

PATENT   ATTORNEY, 

185  Dearborn  Street,  Chicago    III., 

Bmb  attended  to  all  of  our  patent  matters  con- 
tlnnOQBl;  since  1891.  Morgan  &  Wright,  Chicago. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Koyal  Electric  Co.,  Montreal  and 
Toronto. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


Crest 

Manufacturing 

Co., 

Cambridgeporf,  Mass. 
GASOLINE  MOTORS 

AND 

SPARKING  PLUGS. 


ODI 


tYIM^KIVI^. 


Sets  of  castings  and  material  furnished  in 
V  art  on  3  stages  of  completion.  Wrought  iron 
fieldSiarmatureformedoEpunehings  of  sheet 
iron  contains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces,  Kunas  motor -will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  carrent.  Run  as  a  generator  will  light 
four  6-candle  lamps.  This  machine  ia  not  a  toy 
but  is  designed  for  use.  Many  Interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each  set  of  material,  Bhowinghow  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired . 

"Write  for  Dynamo  Circular  Ho.  16, 

FRANKLIN  MODEL  SHOP, 

129-131  WestSlstStreet,  NEW  YORKCITY. 


aUARANIEED 

TO  STAND 

50,000  VOLTS. 


UNDERGROUND   AND    INTERIOR. 

6rAR4.?rTEi;D  AHHOLiUTIilliT  ElifSCXBOIiTSIS  PROOF. 

An  absolute  Kon-Conductor.    Guarantees  perfect  insulation.    No  bonding  of  cables  in  its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 

Price,  f^.  O.  B.  destinatiOD,  cheaper  than  any  other  Condait. 
For  promptdellveryforl901.  ELECTROLYSIS   PROOF  CONDUIT  MFG.  CO., 

orders  should  be  placed  now.  605  MANHATTAN  BLDG.,  CHICAGO. 


j^f^C7]?{?  (fALVAN/Z£D  QNDU/T 


JDERCil 


ALL  FITTINGS 


RICHMOND!  CONDUIT  CO. 

-     iviilw/vuk.e;e    usa-  • 


NATIONAL  CODE  STANDARD 

0,K,"  Weatherproof  Wire, 
Slow-Bnrning  Weatherproof 
and  Slow-Burning  Wire, 

Priees  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Alden  Electric  Co. 

(Formerly  Alden  &  Co.) 

WILL  OCCUPY  THEIR  BUILDING  AT 

52  and  54  W.  Van  Buren  St.,  Chicago, 

on  and  after  October  ist  and  will  have  in  stock 

All  Lines  of  General  Electric  Supplies. 

''i.rcr;:r-  insulated  wires  and  Cables,  ra."S: 

PITTSBURG  TRANSFORMERS.    "L-H."  ENCLOSED  ARC  LAMPS. 

UP-TO-DATE  ELECTRICAL  GOODS. 


THE  LUNDELL 

"SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efl5cient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 

SPRACUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 


X 


CHICAaO: 
Fisher  Building:. 


BOSTON: 
275  Devonshire  Street. 


ST.  LOUIS: 
Security  Building. 


REFLECTORS! 


SII/TER-PI^ATED 

IIIRROB 

BEF£.ECTOBS 

FOB 

INCASTDESCEKT 

CI.rSTER8. 


T 


Made   In  many  sizes  and  styles.    Trimmed 
with  prisms  if  desired. 

We  also  manufacture 

Sliver  and  Opal  Olasa  Inverted  Double  Cone 
Reflectors.  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres. 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights, 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  I  LIGHTING  COMPANY, 

271.273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  BIdg.,  Chicago. 
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WANTED. 

A  steady  position  as  eugtneer  or  electrician 
by  a  first-class,  all-around  man.  Have  had  over 
seventeen  years'  practical  experience  In  run- 
ning electfic-llght  and  waterworks  plants  in 
Chicago  and  other  cities.  Am  lborouj,'hIy  fa- 
miliar with  both  direct  and  alternatln^'-current 
machines,  also  high-speed  and  Corliss  engines. 
Economic  manager.  Thirty-four  years  old  and 
strict  Is-  lempenue.  Address  "ENGINEER," 
1810  Milwaukee  Avenue,  Chicago. 


WANTED. 

For  an  electric  light  and  ice  plant,  an  e.\pe- 
rienced  engineer  capable  and  willing  to  make 
his  own  repairs.  Must  have  from  §1.500  to 
82.500  to  invest.  Will  pay  a  good  salary  to  the 
right  man.  Address  ■■G."  care  Western  Elec- 
trician. 510  Marquette  Bldg.,  Chicago. 


F"0  R    S  Al-E  . 

HIGH-SPEED  AUTOMATIC  ENGINES. 
We  malie  a  specialty  of  this  class  of  machinery. 
Our  stock  changes  so  rapidly  that  we  deem  it 
useless  to  give  list  here.  We  handle  evervthing 
In  the  ilne  of  Steam  Power  Equipment.  "aU  of 
It  Is  thoroughly  repaired  and  refinished.  Write 
for  particulars.  CAMP  EVQIAIERRWC; 
CO..  IS  ».  Canal  t^t.,  Chicaeo.  III. 


SECOND-HAND 

Dynamos  and  Motors. 

TWe  invite  correspondence 

with  those  wishing  to 

hnj  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S-  Clinton  St.,  Chicato. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

••0  Wasiunston  St.,  Newark.  N.  J. 

American  Vitrifiei  ConM  Comany, 

aLiNUTACTtJEEBB  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  InstaUatlon 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

2    100  K  W..  500-volt  Edison  bipolars. 

1    75  K.  \V..  General  Electric,  600-voit,  4  pole. 

1  120  K.  W..  A.  S.  type.  General  Electric  Al- 
ternator. 

9  120  K.  \V.,  A.  type,  General  Electric  Alter- 
nators. 

1  240  K.  W.,  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  50  K.  W..  2,000-volt,  Siemens  A  Helske 
60  cycle. 

1      65  Light,  Brush  Arc.  10  amperes. 

1      40  Light.  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14  Tandem  com- 

pound. 

2  18!-4xl8  Ideal  engines. 

1  14H3fl5  Mclntosn  A,  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

B.  H.  CHENEY,  nanager. 
!S04  Dearborn  Street,  Chicaeo* 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


For  use  In 

Electric  Plants 

and 

Power   Stations. 

BM's  Dry 
^  ^^  Non-Flaie 
OryPaini  Paint, 

The  Star 
Brass  Works, 


67-69  S.  Canal  St., 
Cblcaco,  III. 


Seod  for  clrtu- 
larB  and  prices. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided   a    fair  return  on  the    necessary  outlay  can   be   shown  to   its  satisfaction. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEBIi  OlJTL,ET  AKD  JUNCTION  BOXES, 
SWITCHBOABDS,   PAKEIi    BOARDS.    M  WITCHES,  ETC. 


MANUFACTURERS 
BABBITT  METAL,  BAR,  WIRE  SOLDER 
PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago 


roTHERS 


39-43 

W.  WASHINGTON  ST., 
CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Perfection 


Brushes 

for  Dynamos 

and  Motors. 


iio.Volt  Incandescent  Dynamos. 

1  U-Ugtat  Bdlaon,  %  K.  Vr.,  Mlt-oll««. 

1   IS-lliht  Weutrom. 

4   K-llg^t  Qlbba,  U.  P.,  (low  upeed,  comp., 

brand  new. 
1   60-llght  Hawkcye. 
1   60-Ugbt  Nowotny,  Belf-oUer. 
1   60-llght  Card,  multipolar,  self-olIer,   stow 

•peed,  U£0  B.  P.   M. 
1  EO-llffbt  Crocker-Wheeler,      slow      speed, 

self -oiler. 
1   ES-lIght  GlbbB,    M.    P..    compound,    brand 

new,  moderate  speed. 
4    6&-llgbt  Glbbs,    M.    P.,    compound,    braud 

new,  slow  speed,  1100  R.  P.  M. 
1    66-llght  Siemens  &  Halske,  type  B.,  M.  P., 

slow   speed,    self-olter,    brand 

new. 
1   fio-llgbt  Tbomson-HoastoD. 
1   60-Ilght  Westlnghouse. 

1  80-llgbt  Siemens  &  Halske,  type    L.  B., 

•elf-oller,    brand    new. 

2  80-nght  Siemens  &  Halske,  Ironclad  type, 

M.  P.,  self-ollers,  brand  new. 
1  lOO-llght  Bain,    compound,   self-oller. 
1  lOO-Hght  J.  &  0.,  self-oUer. 
4  llMlgbt  Glbbe,    M.    P.,    compound,    self- 

ollers,  slow  speed,  brand  new, 

1000  E.   P.   M. 
1  UO-llght  Siemens  &  Halske,  M.  P.,  Oburcb- 

ward  type,    compound,    extra 

slow    speed,   brand    new,   6S0 

B.    P.   M. 
t  in-llght  Glbbs,     M.    P.,    compound,     self- 
ollers,  speed    1650. 
1  UO-llgbt  Glbbs,    M.    P.,    shunt,    self-oller, 

slow  speed,   82E  R.   P.    M. 
1  leo-llgbt  Card,  selt-oUer. 
t  ISO-llght  Siemens   &   Halske,    M.    P.,    self- 

olters,  brand  new. 
1  200-llgtat  Western  Electric,  self-oller,  comp. 
a  ao-Ilght  Edison,   selt-ollers,  12  K.   W. 
4  210-llght  Siemens   &  Halske,   12  K.  W. 
1  21l>.llght    Siemens  &  Halske,  M.  P.,  brand 

new,  type  B.,  self-ollers. 
4  tlMlght  Glbbs,    M.    P.,     self-oilers,     rery 

slow  speed,  7iS  B.  P.  M.,  brand 

new. 
1  ZEO-Ilght  Westingbouse. 


REGORYI 

ELECTRIC  CO. 

64-62  S.CLINTON  ST.  CHICAGO. 

eARBAINS-FOR  SALE, 


I  ID-Volt  Incandescent  Dynamos.— 
Continued. 

1  2E0-Ilght  Commercial,  comp.,   self-oller. 
1  250-lIght  Eddy,  self-oller. 

1  270-lIght  General  Electric,  IS  K.  W.,  M.  P., 

direct-connected  to  Case  en- 
gine, compound. 

2  270-IIght  Westingbouse,  M.  P.,  slow  speed, 

IS  K.    W. 
1  300-JIght- Columbian,      multipolar,      comp., 
self-oller,  slow  speed. 

4  300-lIght  Glbbs,     M.    P.,     self-ollers,    slow 

speed,  726  B.  P.  M.,  brand  new. 

1  340-IIgbt  Eddy,  sclf-olltr,   covnpound. 

2  350-llght  Hawkeye,  coiopound. 

1  350-lIght  National,  self-oner,  compound. 
1  360-llght  Edison,   20  K.    W.,  self-oUer. 

5  SSO-IIgtat  Siemens  &  Halske,  type  U   H., 

self-ollers. 
1 360-IIgbt  Duplex,      multipolar,      self-oller, 

compound,   slow  speed. 
S  600-llgbt  Siemens  &   Halske,    type   L.   H., 

self-ollers,  brand  new. 
4  SiO-IIght  Edison,     30     K.    W.,     self-ollers, 

compound, 

1  600-llght  BIckmeycr. 

2  700-lIght  Westlnfhouse,  10  pole,  slow  speed, 

40  kT W.,  self-ollers,  675  B.  P. 
M.,  brand  new. 

2  S0O.llgbt  Edison,  4S  E.  W.,  self-ollers. 

1 1200-irght  Siemens  &  Halske,  type  li.  H., 
70  K.  W.,  self-oller. 

1  ISSO-llgbt  Siemens  &  Halske,  Type  I,  80 
K.  W.,  for  direct  connection, 
8  pole. 

SIEOO-Ilgbt  Siemens  &  Halske,  type  L.  H., 
self-ollers,  100  K.  w. 

1  ICOO-IIgbt  Siemens  &  Halske,  100  K.  W., 
type  I.,  «  pole,  for  direct  con- 
nection, brand  new. 


330-Volt  Generators. 

Rbeostat,  base-frun*  Md  pulley  accom- 
pany eacb  machine. 

1  siii  E.  W.  WestlnghouK,  multipolar,  self- 
oller. 

19     E.  W.  lyundell,  self-oller. 

1 10  E.  W.  Lundell,  self-olier,  multipolar, 
slow  speed. 

1 12     E.  W.  Edison,  self-oller. 

1   IS  E.  W.  Edison,    compound,    eelf-oller. 

1  30  K.  W.  Siemens  &  Halske,  M.  P.,  Iron- 
clad type,  self-oller,  brand 
new. 

1  4S  E.  W.  Edison,  compound,  self-oller, 
new  armature. 

1  60  E.  W.  Siemens     &     Halske,     M.     P., 

Churchward  type,  self-oller, 
brand  new,  for  direct  connec- 
tion. 

1  marble  panel  switchboard 
for  above. 
1 100  E.  W.  Siemens  &  Halske,  M.  P., 
Churchward  type,  self-oller, 
brand  new,  for  direct  connec- 
tion. 

500-Volt  Qenerators. 

2  15  E.  W.  Edison,  •elf-ollen. 
1  IS  K.  W.  T.-H.,   self-oller. 

1  3S  E.  W.  Mather,  self-oller. 

2  35  E.  W.  Siemens  &   Halske,   brand  new, 

M.  P.,  Churchward  type,  self- 
ollers,  Terr  slow  speed,  471 
R.  P.  M. 
1  46  E.  W.  Edison,  compoimd,  self-oller, 
1  76  E.  W.  Westingbouse,  Eodak  set,  West- 
ingbouse generator  and  West- 
Ingbonse  compound  engine,  14 
X  24  X  14,    all  complete,   fine. 


Alternating  Qenerators. 

1  XO-IIght  Thomaon-Hoaston,  A.  U. 
1  (00-llght  Thomion-Honatao,  A.  C 
1   600-llgbt  Thomson-Honstoa,     10    E.     W., 

two-phase. 
1   eoo-llght  Thomson-Houston,     W     E.     W., 

slotted  armatare. 

1  600-Ilght  General  Electric,  A.  W,  toothed 

armature. 

2  6E0-IIght  Thomson-Houston,  A.  IS. 

2   760-llght  Westingbouse,    X!%   E.    W. 
1    900-llght  Warren,  46   E.   W.,  1100  volts. 
1  lOOO-llght  Wood,  60  E.  W.,  self-oller. 
1  lOOO-llgbt  Siemens    &    Halske,    CO   K.    W., 

self-oller,  GO  cycle. 
1 1200-Ilght  National,   with  exciter. 
1 1200-Ucht  Siemens   &   Halske,   0)  K.    W., 
Oharvbward  type,  brand  new. 
60    cycle,     single-phase.     1100 
Tolts,  with  exciter. 
Siemens  &  Halske,  Ohnrchward 
type,  brand  new,  60  cycle,  two. 
pDue,  rotary  transformer,  1100 
volts,  alt.  to  260  volts    direct, 
complete,    with  marble  panel 
switchboard, 
Westlnghouse,  60  E.  W. 
Thomson-Houston,  60  E.  W. 
Warren,  60  K.  W.,  self-oller. 
General  Electric,  A.  60. 
Thomson-Houston,  A.  70,  1100  or 

2200  volts. 
Wood,  76  E.  W.,  self-oller. 
Genersl   Electric,   monocyclic,  76 

E.  W.,  self-oller,  60  cycle. 
National,  90  E.  W. 
Wood,  200  E.  W.,  self-oUer. 

Arc  Dynamos. 

1  20-Ught  2000  O.  p.     Western  Blectria 

1  80-llght  1200  O.  P.  T.-H.,    E.   U. 

1  30-llgbt  2000  C.  P.  Brush,  No.  7. 

2  SB-light  2000  0.  P.  T.-H.,  L.  D.  J. 

1  SS-Ilgbt  1200  O.  P.  Wood  No.  6. 

>  40-llght  2000  O.  P.  Western  Electric,  self- 

ollers. 

2  45-llght  1200  G.  P.  T.-H.,M.  12,  ball  arm. 
2    45-IIgbt  1200  O.  P.  Brush,  No.  7. 

1    SO-IIght  1200  O.  P.  T.-H.,   L.  D.  1% 
1    60-Ilght  2000  C.  P.  T.-H.,  M.   D.     2. 
a   60-IIght  2000  O.  P.  Western  Electric,  self- 
ollers. 
1   •S-llght  2000  O.  p.  Westlnghouse. 
8    60-llgbt  2000  O.  P.  Wood,   No.  ». 
1    6E-llght    800  O.  P.  Ball,  4  amp. 
1   es-light  2000  O.  P.  Brush,    No.  t 
i   7S-llght  1200  O.  P.  Wood,  with  new  arm's. 
1  7S-IlKht  1200  0.  P.  Standard,   self-ollers. 

>  7E-Ilgbt  2000  O.  P.  Westlng'ae,     self-ollet*. 
8  I2S-IIght  1200  C.  P.  Kxoelsior.    latest  type. 


1  H  E.  W. 


1 1200-llght 
1  120O.|Ight 
1 1200-llght 

1  1200-llght 

2  UOO-llght 

1  1600-llght 
1  1600-llgtat 

1  1800-llght 
1  4000-llght 


SEND  FOR   OUR    MONTHLY    BARGAIN   SHEET    WITH    NET   CASH    PRICES   ON    DYNAMOS, 
MOTORS,  TRANSFORMERS.METERS.STATION  INSTRUMENTS,  ARC  LAMPS  and  SUPPLIES. 
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THOROUGH  IHSPECTIONS 

AND 

Insurance    against    Loss   or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  JI.  ALLES,  President, 
ffJI.  B.  FRAyKLrs.  Vice-President. 
F.  B.  ALLEN.  Second  Vice-President, 
,T.  B.  PIERCE,  Secretary, 
L.  B.  BBAISERD,  Treasurer, 
L.  F.  MIDDLEBROOK,  Asst.  Secretary, 


WE  EXCEL  AND  UNDERSELL  ILL. 


'    .   LiGH 


4122 


WB  ARE  SELLIKG 

leryllaiigingr.amps  110.00 
eplioiic,  cuiuplete,  -  5.SS 
tlcclrit  Drtor  Bells,  -  -  ].0U 
Electric  Carriage  I.igLlE,  5.0W 
BatiecT  Fan  Motor,  -  -  S.y5 
Electric  Hand  I.Bnienis,  2.00 
Pocket  Mash  Wtahls,  -  1.50 
MinJBlurc  Electric  Laiiipt.  .W 
$»  Medical  BBtlcries,  -  3.96 
Genuine  Electric  Belli.  I  00 
?12  Belt  with  Suspensory,  2.60 
ticnuine  Electric  Insoles,  .25 
Telegraph  OulfiiB,  -  -  2.75 
Battery  Motors  from  II  to  12  DO 
Ballery  Table  Lamps.  -  3.00 
Necktie  Lights.  75  cts.  lo  3.00 
Bicycle  Electric  Lights.  2.25 
Electric  Cap  Lights,  -  2.00 
Electric  Railway.  -  -  3.50 
Battery  Siiident  Lamp,  •  1.00 
Dry  Balteriee.perdoicn.  2.25 
Electric  Books  at  low  prices. 
We  uodenell  all  on  Everylfalos 
Bed  near. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

IleadquarteTs  for  Electric 

NoTeltiesaD«Siipplies. 

Agents  wanted.  Send  for  New 

Catalogue,  just  om. 


WBIT£  FOB   CA.TAIi9GVE  AXB 
AISCOVNT  SH££T. 


ELECTRICAL  BOOKS. 

J^ll    K:irkcis. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Solte  510  aiaranette.  CHTCAQO. 


jEhwARDS  AH;,C 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finistied 
case  of  ornamental  design. 

Tlie  drops  being  fastened  to 
the  back-board,  the  case  may 
be  removed  without  disconnect- 
ing wires. 


fJEw^Yo^'K  H-Y 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Olves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

PaFties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  REQUIREnENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


OUR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  .elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering, 


When  I  enrolled.  I  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
thorough  instruction, 
I  was  advanced  In 
succession  to  wire- 
man,  dynamo  tender 
and  general  electri- 
cian, and  afterward 
was  foreman  of  the 
electric  shop  of  the 
Brooklyn  Rapid  Tran- 
sit Company.  I  now 
hold  an  excellent 
position  with  the 
Westinghouse  Elec- 
tric and  Manufactur- 
ing Company,  Pitts- 
H.  EDW.  KEFFER,  E.  Pittsburg, 


I  enrolled  In  the  Electrical  Engineering 
Course,  and  secured  a  position  at  once  with 
the  Commonwealth 
Electric  Co..  at  wip- 
ing machines,  but 
was  soon  promoted 
to  South  Chicago 
E  1  e  c  t  r  ic-L  1  gnt 
Plant,  as  night 
dynamo  tender. 
Through  the  assist- 
ance of  the  Schools, 
I  secured  my  present 
position  as  nigbt 
dynamo   tender  for 

the    Pullman    Com- 

pany.    My  salary  averages  three  times  wtiat 
I  was  getting  in  my  first  position. 
ANDREW  A.  STEWART, 

135  77th  St.,  Sta.  S,  Chicago,  m. 


ELECTRICAL  COURSES; 

ELECTRICAL  BNaiNEERlNO, 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIOHTINQ, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIQHTINQ, 

ELECTRIC  CAR  RUNNING, 

TELEaRAPHY. 

TELEPHONY. 

Also  courses  in  Steam.  Meclianical.  CIvU 
and  Mining  Engineering,  Arcliitecture, 
Drawing  and  Designing.  Cliemistry,  Engiisli 
and  Commercial  Branches. 

Wbeawritlnt  state  snblect  in  which  Intereited. 

InternatioDal  Correspondence  Schools, 
Box  1002,  Scranton,  Pa. 


the  Standard  Open  Circuit  Batteries 
of  the  World. 

^      SEHD  rOK  CIEO0I,AE  AND  PBI0B8. 

THE  LECLANCHE  BAHERY  CO., 

in  to  117  East  131st  St.,  N.  Y. 


AT,T.    EMIPLOYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  physical  examinations 
calculated  to  secure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"the    only  TV  AX" 


GtEOi  Jt  CBCAHIiTON,  gen-'i.  passenger  agent, 
OercAGO.  Illxnois. 


New  Dynamo  Tenders'  Bafld=Book. 

By  F.  B.  BADT. 

226  Pagef ,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

Sio  Marquette  Building.  CHICAOO. 


yre 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch   Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


PARAGON 

FAN 
MOTORS 

FOR 
DIRECT  CURRENT. 


1901. 


HIGHEST  EFFICIENCY, 

ATTRACTIVE  IN  DESIGN, 

HANDSOMELY  FINISHED. 

GUARANTEED, 
ELECTRICALLY 
AND  MECHANJCALLY. 


BULLETIN   No.  61 

Contains  full  descriptions,  illustrations  and 
prices  of  DESK.  BRACKET,  TRUNNION  AND 
CEILING  FANS.    Mailed  promptly  upon  request. 


PARAGON  FAN  &  MOTOR  CO. 

572-578    FIRST    AVENUE, 
NEW  YORK  CITY. 


BRANCH  offices: 


CHICAGO,  ILL.,      48 
PHILADELPHIA,  PA., 
BOSTON,  MASS.. 
ST.  LOUIS.  MO.. 
CLEVELAND.  OHIO, 
MILWAUKEE,  WIS., 
DENVER,  COLO.. 
CINCINNATI,  OHIO,. 
EXPORT  DEPT.,  N.  Y 


West  Jackson  Boulevard. 

522  Dre-'cel  BuUding. 

31  Mill;  Street. 

638  Century  Building. 

39-47  East  Prospect  St. 

408  Uibleln  Building. 

1732  Champa  Street. 

57  Perin  Building. 

672-578  First  Ave. 


G.  I. 


INCANDESCENT 


LAMPS. 


u 
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DIVIDENDS 

MAY  BE  INCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 

AND 

OUTLYING  DISTRICTS, 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a   Shortage. 

NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND^   63-78  FRANKFORTST.,    OHIO. 

Chlcaeo  Ofllce,  l.'Sll  ItTonadnorfe  Blnclc. 


I  PRACTICAL  FEATURES 

I  OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  l'4lnchis.  Illustratei.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

610  MARQUETTE  BUILDING,  CHICAGO. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efBcient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


TELEPHONES  and 

SWITCHBOARDS 

for  any  size  exchange. 


CO 
CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

TEL.  MFG.  00. 


70-82  W.  Jackson  Boul. 
CHICAGO,  U.  S.  A. 
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All  Up-To-Date  Telephone  Companies  | 

Are  Using  Our  Ringing  Apparatus.  I 

UU  U  Y  7       Because  it  is  the  cheapest,  safest  and  most  reliable.  Here  ft|» 

"  ''   '    ■        is  an  outfit  that  will  appeal  to  exchanges  desiring  a  com-  ^ 

plete  outfit  at  a  very  low  figure:  3^ 

I  STANDARD  POLE  CHANGER,           ]  /'■'-  ""^"^  | 

I  EDISON  TYPE  "R'LAIANDE  BATTERY,  ^SQ 7  90  t 

Rn  nniiiMRiA  rry  rattfrif!!          I    u  I  ==  x 


50  COLUMBIA  DRY  BATTERIES, 


# 


Send  us  your  order.         Prompt  shipments. 
Satisfaction  guaranteed, 

WARNER  ELECTRIC  CO,  Muncie,lnd. 


'#4##4'##4#'f#'#'^######4=##^#4='l"#'^ 


Sweet  Simplicity. 

What  could  be  more  simple  In 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 


These    machines  are   entirely  mechanical,  as   Tve 

eliminate  electricity  from  all  machines 

of  our  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE 
BEEN  A  SUCCESS. 


Manufactured  by 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY. 

50  Sheriff  St.,  CleTeland,  O. 
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Send  for  Our  NEW  20th  CENTURY  CATALOG. 


aOth  Century 
Apparatus. 


Toll  Line 

Equipment. 

Bridging 

Apparatus. 

Switchboards. 


Terminals  and 
Protectors  for 
Large  and  Small  I 
Plants. 


We  Manufac- 
ture the  most 
COMPLETE 
LINE 
OF 
TELEPHOSE 

APPAEATTJS 
in  the  world. 

Name  Right 

Prices  and  Make 

Prompt 

Deliveries. 


EUREKA  ELECTRIC  CO.,  1 57-167  S.  Canal  St.,  Chicago,  III.,  U.  S.  A 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  jSaintenance  Reduced  to  a 

Hinimum. 

The  Hethod  of  Operating  that  we  have  adopted  has   been 

determined   npon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


IVIAGIM 


MANUFACTURERS   OF 

TKLEPHOS£8,  TEI^EPHOKE  APPABAT178,    EXCnAK6E    HANACiERB 

AlTD  Alilj  USERS  OF  XND€CTIOIII  COLLS,  RIKeER  ANn 

BWrrCUROARD  MAeHTETS 

Write  for  CircTUars  and  Prices. 


VARUEY    DiJF>I.EX  IVIA.ONET 

505  FiBher  Rldg.,  CRICAeo.        7tli  and  Pro-cost  Sta.,  JERSEY  CITT,  K.J. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


(■■•pbonaa  an-Th*!  Iber  u- 
cBLda.  lui  loa«ar.  COST  LE33  FOK 
KAJMTCNANCE.  *hsw  tilxhar  •frio 
l*acT.  CQkH*  ballu  apvaaruica.  plaaia 
rnr  aubuxibsra  baCtar,  and  mala 
itlacUans  aaalar  Ihan  uiy  otbar  Kind. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    OX. 


TELEPHONES. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


18  ^A/.   fWllssouf-l   >Kvo. 


ki-k^^^  ^l-ky,   IVI^. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  No.  36. 


New  poworml  transmitter- 

Couoealed  cord. 

Bridging  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 

MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bie  Lot  of  Second-hand  Phones,  ir  Good  Order, 
Can  Be  Had  for  a  Sons. 

LET  US  TELL  YOU  ABOUT  THEM. 


J.  H.  Van  Vlissingen,  President. 
L.  G.  Wheeler,  Vice-President. 


W.  C.  Heikkoth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  OONSTRUOTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES   WILL   RING   FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  hearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Kingers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  western  Express 
No.  3 
Bridging  Telephone.  WRITE  FOR  PRICES. 


ORDERS  FILLED  PROMPTLY. 


CENTRAL  BATTERY 

SWITCHBOARDS 

FOR    SMALL    EXCHANGES. 

ALL  THE  FEATURES  OF  A  MULTIPLE  BOARD. 

Automatic  Flashlight  Calling  Signals. 
Double  Supervisory  Lamp  System. 
Combination  Cam  Ringing  and  Listening  Keys. 

SEND  FOR  BULLETIN  No.  2,  DESCRIBING  SIWALL  SWITCHBOARDS. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

229  S.  GREEN  STREET,  CHICAGO. 


i6 
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THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St.,Chlcat,'o,  have  on  liand, ready  for  prompt  delivery.  70  standard  make  telephones 
w  hlch  have  been  In  use  Icbs  than  12  months  ttnd  which  are  In  first-class  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

lO  Kridfflne'PhoDes 89.50  each 

50  >!ierleH  "  7.50      " 

lO  Oesk  *'  5.(50     * 

Anyone  interested  In  Cheap  Telephones  will  do  well  to  write  the  atwve  company  without  delay. 

r  A  n  n  telephone  and 
r  Ann  const. supply co.. 

I     f\M  11  I  CHICAGO. 

■      ■      ■■    KB    >        NEW  CATALOGUE  FREE. 
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Pole  Houses,  Double 
Enclosure, 

Absolutely  dry,  all  doors  close  against 
shoulders,  with  supportiog  straps,  painted 
three  coats  lead.  50  pairs,  S7.00;  75  pairs. 
$7.50;  100  pairs,  $S.oo. 


:V9^ 


Iron   Pole  Seats,  light,   strong, 
convenient,  safe,  cheap.   Cost  S4.00  each. 

If  a  man  fell  from  a  seat  like  that,  could 
he  reasonably  sue  you? 


'4  to  3  amperes,  one  set  free  with  dis- 
tributing panels.  Extras,  $1  00  per  C. 
$9.00  per  M. 

Cable  Distributing 
Boards, 

Combining  screw  contacts  with  washers, 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


m 
m 

m 

g 

View 

m 
m 

1 
1 

of  Two 
Panels, 
Capacity 
Fifty  Pairs 
or  One 

'M 

Hundred 

g 

g 

Conductors. 

— 

Dimensions  ol  Panel  Boards: 

25  Conductors,  43.S  inches  by  12  inches. 

50  '■         4;s      "      "  2i;2    " 

75  "         iH      "      "  31 

100  "         4.VJ      '■      "  ^oyi    " 

Send  for  catalogue  on 
CROSS  CONNECTING  BOARDS. 

100  conductors,  j^s  inches  by  381^'  inches. 

THE  F.  BISSELL  CO., 

TOLEDO,  OHIO, 

Makers  of 

Telephone  Specialties. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  Cord  In  sigiit. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togetiiir  witii  tiie 

Kokomo  Long-Dlstance  Transmitter, 

Making  up  the  most  efQclent  Telephone  on  the  market  for 
Exchange  and  ToU-llne  work.  We  have  improyed  the 
Teleptione,  also  the  price,  to  a  point  that  will  Interest  yoiL 
Write  us  (or  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO.  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 


229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/IRI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


RESISTANCE  WIRES 


Bars  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK,  N.J. 


f 


CHICAGO 
TELEPHONE 

SUPPLY  CO.=CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


.VIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


A  Direct  Beading  Ohmmetet. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  HAGVj  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
1S3  I^iberty  »t.^  Kew  Tork  City. 

New  York   Agents  "Wirt  Electric  Co,  Rheo- 
stats and  Brushes. 


Career  and  Characier  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


Stombaugh  Guy  Anchors 


Showing  3W  to  6-inch  Anchor 
without  rods.  These  sizes  are 
alBO  made  with  round    rods. 


Are  used  by  both  Bell 
and  independent  Com- 
panies who  do  good 
construction. 

Engineers'  specifications 
now  read  "Stombaugli  Guy 
Ancliors  or  their  equal." 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


W.  N.  Matthews  &  Bro., 

603  Garleton  Bldg.,       St.  Louis. 


Showlns  8  to  12-lnch 


Anchor    with    square 
rod. 


BDGO  SOHUMACHEE,  Prest. 

J.  A.  ARBOQAST,  Vlce-Prest. 


MAX  SCHITMACHER,  Sec'y  and  Tietf. 
M.  GARL.  SupU 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 
.    Garl  Electric  Gun  for  Fire 
and  Burglar  Alarms. 


Inttrcommunleallnf 
Fictory  Tvlephont. 


y 
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TELEPHONES. 

We   are  now  manufacturing   telephone   instruments  complete.      We 
want  to  send  PREPAID  A  SAMPLE  'PHONE  to  every  exchange  in  the 
west.     If  not  satisfactory  return  at  our  expense.     Write  us  for  prices  and 
one  of  our  new   handsomely  illustrated   telephone  catalogues.     We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 

HODGE-WALSH    ELECTRICAL    ENGINEERING  CO., 

KANSAS  CITY,   MO. 

LONG-DISTANCE  TELEPHONE,  2279. 

' dealelRK  AND  nnNTRAnxnR.s 

CENTDRY  TELEPHONE  CONSTRUCTION  CO,, 

Telephones,                                        Receivers, 

Switchboards,                                    Magnetos, 

Transmitters,                                        Terminals. 
Lightning-  Arresters, 

268  Erie  Street,    -    Cleveland,  Ohio. 

SEND   FOR   LIST  OF                       ^*^^^            J^M^     ^^  "^^^                                          For  Satisfactory  Interoommunlcatlner 

.^_ ARTICLES  ON     vv^  f^^^  X     ^H  E  L  E  F^  IHJ  O  N  E  ^^ 

FYPEPIMFNT*?  PURLI«1HED  IN  THE  WE!5TERN  ELECTRICIAN                           ^                                                                                                                                                  ^^^^^ 

ELECTRICIAN  PUBLISHING  COMPANY.  ...i.'^'r.^lo..   CHICAGC 

At  bottom  prices,  write  to 
'•    THOMAS,  WILCOX  &  DIETZ,        -        •       Cleveland,  Ohio. 

The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

Bell  Hangers' Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

;                   Price,  by  mail,  postage  prepaid,                                                        \\ 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

:                                                     510  Marquette  Building,  Chicago.                   i; 

Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING   COMPOUNDS. 


New  York  Insulated  Wire  Company, 


lUIN  OFriCE: 
IS.I7  ewlluM  M.,  Rn  Ywk. 


■UNeHEt: 


I       CHICAGO: 
i  sea  Baukora  tt 


BOSTON: 
IS4C«nmMtL 


SAN  FRANCISCO: 

7t  FU><  Blll4ll» 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


I 


i8 
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Horizonfal  Infernal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Compound  Engines,  1 00  to  800  H.  P. 

The  Ball  Engine  Co.,  Erie,  Pennsylvania. 


Chicago  Office:  1526  Monadnock  Block. 


JEFFREY  "^CHAINS 


FOR  CATALOGUE, 

ADDRCSS 

THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


it 


TELEPHONE 


TROUBLES 


HOW  TO  FIND  THEM,' 


ByW.  H.HrOEandl.A.  McMANMAI, 


FORMERLY 


HASKINS'  TELEPHONE  TROUBLES. 


This  little  book  Is  strictly  up-to-date  on  all 
matters  pertaining  to  telephone  troubles  and 
their  remedies. 

Sent  Poslpald  for  25c. 

New  (seventh)  edition  just  out,  70  pages. 
Blany  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
win  find  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


ELECTRICIAN  PUBLISHING  CO., 

G10  Marquette  BIdg.,  Chicago. 


MDNDN  ROUTE 


WEE 


C  D.  RwV. 


i    TtlE  OIFECT  LINE BETY/EEN    | 

CHICAGO. 

|lNDIANAP0LI5, 

CINCINNATI.! 

4Trair\5  daily  || 

CITY  OFFICE  232  CLARK  ST.,  li 

--*^,f^t=»   CHICAGO.         f- 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launclies. 

SEND  FOR  CATALOa. 


Book   Orders 

give:n  prompt  attention. 

Electrician  Publishing  Co., 

Suite  610  Msnuelte  Blda..  CHICAGO 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

461  Broadway,  -  Ne*  YorkUss  Vine  St.,  •  Cincinnati 
601  Ches't  St..-  Philadelphia  507  Smithfield  St.,  PittsburR- 
368  Washington  St.,  Boston  234  Superior  St.,  -  Cleveland 
301  Main  St,,  •  -  Buffalo|i7  Campus-Martius,  Detroit 
212  Clark  St.,>    -     Chicai:o  2  Kin£St,,East,Toronto.Ont. 


GRAPHITE  FOR  RESISTANCE... 

Made  In  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees. .        . 

JOSEPH  DlXOHr  CRUCIBIiE  CO.,    -    JKBSE'V  CITY,  K.  J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

EspecliUy  adapted  to  all  kinds  ol  ' ' 

ELECTRIC  POWER  AND  LIGHTINC  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  o,'the  same  diameter.   The  highett  apaed    i 
ever  obtained  for  the  same  power.     The  highest  mean  effidency  ever  realized  when   1 
running  from  half  to  fvU  gate.     We  guarantee  also:  A  runner  of  the  gretOett  p«ft    | 
swte  strength.    A  gate  unegualed  in  guickness  and  ease  of  opening  and  dosing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fm  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  in  this  year's  edition  oC  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  GUSHING, Jr., A.  I.E.  E., Electrical  Engineer  and  Inspector, 

ADOPTED 

By  the  Fire  Underwriters  of  tbe  United  States. 

By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  EBgineers,  Central  Station  Jlanagers 
and  Wiremen. 

BECAUSE 

It  Is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 
trations. ■  1 

It  settles  disputes,  and  If  referred  to  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

ElECTIIICIAI  PUBLISHIHa  Co., 


510  Marquette  Building. 


CHICAQO,  ILL. 


REG.TRADE MARKS    JhE  PHOSPHOR  BRO NZE  SMELTIN^C0.[IMITED. 

2200   WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 
INGOTS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
A,:j/,/,r-tlJ,aY-  — DELTA    METAL  — 

yS.  CASTINGS,  STAMPINGS  and  FORCINGS 

^x  ORIGINAL  AND  SouE  Makers  in  the   U.S. 


THE  TELaEPHONE  HAND-BOOK 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE 

BY    HERBERT    LAWS    WEBB. 

2Iember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Ins'itution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide 
Testing  of  Insulated  Wires  and  Cables.''    Joint  Author  of  '■'Electricity  in  Daily  Life.'' 

I60  Pagros,  133   lllus'tra'tions,  Clo-tKi,  Mand-BooU:  Si 

Extract  fk'om  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  in  America,  The  time  for  such  a  work  Is  not 
felt  ihat  there  Is  a  demand  for  a  practical  book  on  telephone  working  and  manat^ement,  and  the  TEL  EP  HO. SB  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  Witb  the 
chapters  dealing  wltb  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  a  e  given  for  the  Information  of  tbosewho  may  wish  to  engage  In  the  manufacture 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


:^,  Pri^e  $I.OO. 


yet  come, 
exception 
of  telephones,  tbe 


But  it  is    j 
of  a  few    I 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  rlfjht  up  to  date.  Intensely  practical,  and  so  plain  and  clear  In  its  language  that 
everythlngregardlng  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  tIand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER 


The  Invention  of  the  Telephone. 

Sound    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induciion.  Electromagnetic 
Induction. 

The  Induction  Coll:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet    Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonvnl  Re- 
ceivers.   Mercadier's   Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 

14. 
15, 
16. 
17. 
18. 
19. 


23. 
24. 


Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The    Cuttriss    Transmitter. 

Various    European    Transmitters. 

The    Efficiency    of    Carbon    Transmit- 
ters. 
2L    Batteries  for  Telephone  Work. 
22.    Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The    Practical    Management    of    Bat- 
teries. 

25.  Magneto     Bell. 

26.  Automatic  Switches. 

27.  Telephone   Line    Construction. 


CHAPTER  28. 

29. 
30. 
31. 
32. 

33. 
34. 


40. 
41. 


Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation.  L 

Exchange  Working.  '  * 

Small    Exchanges.  * 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Telepii" 
ony. 

Recent  Progress.    Appendix. 
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TEXAS  ARM  &  PIN  CO.,  ^i'ir'"- 


MANUFACTURERS  OF 


UNTAPPED  LONG-LEAF  YELLOW  PINE  CROSS  ARMS  AND 
HARDWOOD  PINS  AND  BRACKETS. 


Capacity,   10(000  Arms 
per  day. 


In  filling  some  large  orders  for  ten-foot  Arms  it  has  been  necessary  to  cut  about  100,000 
high-grade  Arras  under  ten  feet,  all  sizes  and  colors,  on  which  we  will  quote  you  very 
close  prices  during  the  next  thirty  days,  as  they  are  incur  way  at  the  mills.  We  quote 
delivered  prices,  and  if  you  are  in  a  hurry  use  the  Western  Union  code  at  our 
expense. 

CHICAGO  OFFICE,  W.  H.  Quaw,  R«pr««entatlve,      Address 

10  Temple  Court  Building. 
Phone  Harrison  2018.  Beaumont,  Texas, 


Texas  Arm  &  Pin  Co., 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MfNOMllVEE.  MICH,    and      PORT  I- A  N  d,  OREO  0  N  . 
WHOLESALE  PRODUCERS 

SO-FOOT    TO    80-FOOT    POLES   OUR  SPCCIALTY 


IPaJ^X^XaWW^  (\ArtAXoJ^   ilW^kWiW  oiMfW  ^ 


Cedar 


TORRE Y 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Constantly  on  Hand. 


Poles 


Dm  EC   jBERTHOLD  [CROSS 

rULCa.l      &  JENNINGS,!         ARMS. 


WHITE  CEDAR.  ST^   LOUIS. 

IDAHO  CEDAR  up  to  80  ft.       chemical  Building. 


LONG  LEAF 

PINE  AND  FIR. 


BLUE  RIDGE  LOCUST  PIN  CI 

HARVEY  M.  DICKSON,  Gen.  Mgr.  .ASHIE\/I  L^E,    ^.   C 

^^^^Ti^^ssM^^-  LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  60,000  per  day.  Write  forprices  on  pin  and  bracket  specialties 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


THETELEPHONE  HAND-BOOK 

BY 
HEBBEBT  I^WS  WEBB. 

Price  81.00. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PTTBZJSHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BulldlnK.  Chlcajta 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  lean.,  Branch  Office, 

Keilerton,  la..  Oak  Mills,  Monticello.  Ark. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begnlatlon, 

6reat  Capacity,  High  Kfflciency, 

Perfect  Cylinder  Sate,  Steady  Motion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Gears  and 
Power  Transmission  Machinery. 

TVBITi:  FOB  CATAIiOeU£. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

257  Ireliman  Street,  DATTOHf,  OHIO. 


CEDAR  POLES,  TIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

ORTER'^IVIORSE  CO. 


PRIKOIPAL.  OFFICES, 


SAeiNAW,  mOH. 


WE  CAN  FURNISH  YOU  WITH  ANYTHING  YOU  NEED  IN  CEDAR 


POLES  OR  TIES. 


LET  us  QUOTE  YOU.  MALTBY  LUMBER  CO.,  BAY  City,  Mich. 

STREET  RAILWAY  TIES. 

Onr  specialty,  7  foot  white  cedar  ties  for  Electric 
and  Street  Bail  ways. 

PERRIZO&SONS, 

Daggett,  Mich. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BOILDING, 
CHICAGO. 


THE  SARGENT  CO., 


TELEPHONE  POLES. 

I  have  tlie  following  poles  for  sale, 
and  can  ship  immediately. 

25  ft.,  5,  6  and  7  inch  tops 2,800 

30  ft.,  6  and  7  inch  tops 3,100 

35  ft.,  6  and  7  inch  tops 2,150 

40  ft.,  6  and  7  inch  tops 1,100 

45  ft.,  7  inch  tops 750 

50  ft.,  7  inch  tops. . . . : 320 

55  ft.,  7  inch  tops 109 

60  ft,  7  and  8  inch  tops 74 

65  ft.,  7  and  8  inch  tops  18 

Inspeclion  Guaranteed.          Write  lor  prices. 

F.  jr.  CABBOLiIi, 
Traverse  City,  -  Sticb. 


POLES 


W.  C  STERLING  ft  SON, 

MONROE,  MICH. 

EleTsn  Pole  Tarda  In  Michigan. 
iSle  I 


TIES. 


Wbolessle  Fiodncers  tn  30  yeati. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

MumfftctoTcn  and  Dealert  In 

Yellow  Hine  Cross  Arms,  Looust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    ^^WEITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Frlcei. 


POLES 


Catalogue    and    Not    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  Llnemtn  and  Construction  Men' 


MATHtAS  KLEIN  &  SON.  Manufacturers, 
r-e9  w.  VAN  BURCN  ST.  .  Ctijcago.  HI. 


ManaDOlis-Arm,  Bracket  5  Pin  Co. 

Succasaorc  to  J-  B.  MAOERS, 

MANUrACTURCRS   OF 

Arms,  Bncliets,  Locust  and  Oak  Pins, 
Tent  Staltes,  ROPE  Lock  Blocks. 

'oifice:  12SS.  MarldlH  St.,  Indianapolis.  Ind, 
cdctort:  JAMtsrowN.  ind 
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Westinghouse 

flL  0.  D.  Transformers 

%  to  50  K.  W. 

Spread  Coils  give  great  increase  in 

radiating  surface  and  consequent  reduction  in 

temperature  over  compactly 

assembled  coils. 

Coils    Separately    Wound    and    Insulated    permit 
substitution  of  a  single  coil  in  case  of  a  burn-out. 

Embody  the   results  of 

Fifteen  Years'  Experience. 


Vcstinghouse  O.  D.  Transformei". — Front  View. 


Westinghouse  O.  D,  Transformer. — Rear  View. 


Westinghouse   Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 

New  York,  Atlanta,  Boston,  Buffalo,  Chicago,  Cincinnati,  Dallas,  Denver,  Philadelphia,  St,  Louis,  San  Francisco,  Seattle,  Syracuse,  "Washington. 


IM  O  \A/_R_EADY  1 1 

WESTERN  ELECTRICIAN'S 


I 


I. 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  ^X.''  CHICAGO. 


February  9,  1901 
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FORT  WAYNE  ELECTRIC  WORKS. 


(INCORPORATED.) 


SOMETHING  NEW 

Our  TYPE  K 
Integrating  Wattmeter 

Weighs   less  than    1  3    pounds  and  can  be  installed   in  a  space 
fiJ/4   inches  by   8^   inches. 

SOME  INTERESTING   POINTS. 


This  Meter  will  Record  Accurately  the  Energy  o£  Alternating  Current  Circuits  Regardless  of   the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.      Meters  are  DIRECT  READING. 

THE  C.-\LIBRATION  IS  PERMANENT  AND  RELIABLE. 

CONVENIENT  TO 'HANDLE,  EASY  TO  INSTALL  AND  REPAIR. 

ALL  PARTS  ARE  STANDARD  AND  INTERCHANGEABLE. 

Write  for   Bulletin    1012. 


^^'^^^^^^ 

i 

-MAIN    OFFICE     AND     FACTORY- 


FORT  WAYNE 


NDIANA. 


NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS 


You  Ought  to  Have  One.   Sent  Free  on  Request. 


I      ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


\ 


WESTERN    ELECTRICIAN 


I     ALL  ^MALL    SPRINGS  USCO 
BY  THE   ELECr/flfflL  TffAOE 

THE  WALLACE  BARNES  CO. 

BRISTOL,  CONN.  U.S.A. 

EST.  »8  5  7. 

SZND  FOR  CATALOO'B.B. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

Tbe  Largest  and  Olded  Manufacturers  of  Bheo- 
stais  In  the  World. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  ttBtmH 

For  nectrtoal  and  Mnctaaolcal  Purposes,  RsUwsr  Dtut  Quudi,  WwtaS' 
and  PaoklDKS.    Patent  ingniHtipy  Gteatt. 

tLuarFAcnmxD  bt 

THE   KARTAVERT  MANUFACTURIN6  CO..  Wilmington   Ba 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  aod  mec&anical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


READY  FOR  THE  MARKET. 


"FE9KOO,"  tbe  new  style  Creole  rosette, 
■alatlon  perfect,  loiiffta«e,eaperlor 
In  every  detail. 


In- 


Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


.  t  ^'"'r.^ii^^'i^J^  5  lY  &■ 


CHiCAGO'lLL 


'°^^1nMwo«««5 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  In  the  center  of  the  clay  beds  and  can  furnish  the  best  of  material  In  the  clay  line. 
All  sizes  and  styles  according  to  the  requirements  of  the  Board  of  Uaderwrlters.    send  for  prices. 

Canton  Insulator  and  Clay  Co.,  Canton,  Ohio. 


ELECTRICAL  OR  MECHANICAL 

We  have  fine  facilities  for  light  manufactur- 
ing, and  solicti  correspondence.  Estimates 
eiven  on  quantity  or  small  lols.  PUNCU  PRESS 
AXD  SCREW  MACHINE  WORK. 


SPIES  &  conPAinr, 

87-80  W.TanBnren  St.,  Chicaeo.JTll. 


ELECTRIC  WIRING  TUBES, 

TROUEV  KNOBS.  INSULATORS. 

-MAXUFACTUBERS  OF 

PORCEUIN    OR     CUY     SI'ECIALTIES, 

Knobi,  Cleats.  Circuit  Breikers. 

THE   BOWERS   MANUFACTURINQ    CO., 

MOGAOORE,   OHIO. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
AMERICA. 

(IKSKKAI.  OkfkKj^:     164  M.VRKKT  STHEICT, 

NEWARK,    N.    J. 

Millions  in  u^e  on  One  Hundred  and  l''orty-Pive  (14.'>) 
railroads  In  the  United  ^^Iates,  on  over  Sevi-n  Thousand  Fire 
ITundred  (7.500)  mll<*s  of  track. 


rf^' 


OLDSMOBILES 


ELECTRIC 

AND 

GASOLINE. 


Can  be 
Operated  by 


Inexperienced. 


PRICE, 


AND 
UPWARD. 

Write 
for  Catalogue. 


OLDS   MOTOR   WORKS,    1299  Jefferson  Ave.,  DETROIT,  MICH. 


Clinton  E.WOODS  AUTOMOBILES 


Side  View 

Light 

Stanhope. 


Send  for 
Catalogue, 


Lowest 

priced 

Electric 

Vehicle 

in  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  Offices:    Stelnway  Hall,  2t  Van  Buren  St.,  Chicago,  III. 


I  Black  DiamondFile  Works 


E.t.  1868. 


Twelv* 
Medals 
AiMarded  at 
Internationsl 
Expositions. 


Special 
Prize 

Gold  M.did 
at  Aflantt, 
1896. 


« ^^  _^ 

^      Twelv.  tf^S^^^SSS,  Snecial  ^ 

^  OVB  OOOD8  ARE  OH  BAlifi  IN  BTESY  I.EADIIVe  HABD1VABB  W*^ 
^  liTOBK  IN  THB  UNITED  STATES  AND  CANADA.  {^ 

I  G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,  PA.  ^ 


il   STURTEYAKT  "jj 


MOTORS 


Jh  small  and  medium  sijes 
Completely  enclosed 
Meadily  portable 


Blowers 
Exhausters 
Steam  Fans 
Electric  Fans 
Engines 

Generating  Sets 
Forges 

Exhaust  Heads 
Steam  Traps 
Heating 
Venlilalinj  .X 
Drying  Apparatus 
Mechanical  Dralt 
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B.F.  STURTEVANT  G>.  boston 


inC.\GO  •  LONDON- 


m 


YOl,  XXYIII.        $3  Per  Amiui.     S^lCSmpX'^SSr     CHICAGO,  FEBBUARI  16,  1901,     S,;KluUl^!?u''.°,Srcr.-        10  Cents  A  Gopv.       Ro.  7, 


SIMPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT, 

H.  R.  HiXSON, 

I  137  Mofiadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


18S9— Paria  Exposition, 
JHedal  for  Rubber  Insolation. 

1893-irorld'8  Fair, 
Hedal  for  Babber  Insalation. 


THE  8TAKDABD  FOB 

BVBBEB  IBTSriiATXON. 

timdemamC  Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^VSSS,"  Wires. 
THE  OKONITE, CO.,  Ltd. 

roilVchV.",":  }"">•»"••     253  Broadway,  New  York, 


Geo.  T.  Manson,  Gen'l  Suit 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,    TBLBaRAPH   AND   FIRB    ALARH   CABLES. 

All  WIm  ue  tisled  at  Faclorj.  JTOXKSBORO,  IKD. 


it 


PHONO-ELECTRIC  " 


WIRE    ■"touoh 


If  you  want  a  strong,  tough 
and  reliable  trolley  wire  use 

' '  Pho  no-EIeclric . ' ' 


BRIDGEPORT  BRASS  CO.. 

19  Murray  Sl.,.  NEW  YORK. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling;  Extra  Black  Flnlnliins:  'Vamlsli, 

S^terling:  Black  Air  »rylnff  Varnisb,       _  _ 

SterllJtg^  Black  Core  Vlate  T^amiali. 


THE  STERLINB  VARNISH  CO., 

Pithbura.  Pa..  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

9B  ColmoreRow.  Birmingham,  Fnolanrf. 


This  No.  175  is  handy 
for  a  desk  'phone  or  a 
wall  'phone-just  suits'* 
your  PARTICULARsub- 
scriber. 


STANDARD  OF  THE  WORLD, 


ERICSSON  TELEPHONE  COz96bway  NEW  YORK 


Full  equipments  for 
exchanges  and  private 
lines.  Ask  for  Cata- 
logue and  informa- 
tion. 


M 


2,0Q0  IN  USE. 


IIMUISn 


Bipolar   and  Multipolar  Mo* 

torsfromHtoeohorse  power. 

k  Dynamos  from  lOlights  to  700^ 

We  sell  or  rent.   Good  profltt 

roc  agents.    Tit.  Hobarl  El.c  Mfg.  Co.,  Troy,  Ohle, 

P„       FOR  ALL  PURPOSES. 
Seiap  tnd  Native  Flstlstun  PurebMa* 
■  AKKK  A  CO..  408-«I-i:  New  Jeney 
RsUroBd  Ave..  iSewark.  S.  jr. 

jr.w  York  OtBee.  UO  Ubert;  SUeet 

Queen  $c  Co., 

lOlO  Clieatnnt  iSt.,  Pliila. 

480  MONON  BLDG.,  c;:iCAee. 


Acme  Teating  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FoousTubes,  Induction  Colls. 


Our  Process 


Prejents  Vege- 

tible  Growths 

frs.in  Reaching 

Conduits. 


END   CLCVATIOW. 


VS/OOC3       CSOINIDUII-rS. 

We  Maite  Any 

Size 

Desired. 


'mmmmmsL^^^^m^ 


LdNOlTUOinAL         SECTION      »HOnriN» 


TJKE    mCHl«iAN    FIPU    CO.,    BA.'T    CITY,    IHICHIQAIV. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


ELECTRICAL  OR  IVIEGHANICAL 


We  bave  fine  facilities  for  light  manufactur- 
•ing,  and  solicit  correspondence.  Estimates 
?iven  on  quantity  or  small  lots.  PUNCH  PRESS 
AND  SCREW  MACHINE  WORK. 


SPIES  &  COMPAXY, 

87*89  ir.TanBnren  St.,  Cblcago.XII. 


VlfESTlIN  EleeMcal  lo^iPiiment  Co., 


II4-I20  William  St.,  NEWARK,  N.  J.,  U.  S.  A 

'f  liton  Standard  Portable  Direct  Readu^ 


BtaB«ar«  Portable  Direct 
-1-,  ■.I.A-i-,te, 


Voltmeters,  MiiliToltiKters,  Voltainnieters< 

Amineters,    HllliaDinieters, 

Ground  Detectors  and  Circuit  Testers, 
Ohninieters,  Portable  Galnanometers. 

Our  portable  Instruments  are  recognized  as 
The  Standard  tbe  world  over.  Tbe  Semi-Port- 
able Laboratory  Standards  are  stIU  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accnracj.and 
lowest  consumption  ofenergj'. 

Beblis— European  Westom  Electrtc^flastrQ- 
meiit  Co. ,  Rltler^trasse  No.  88. 

a  London— Elliott  Bros..  No.    101    St.  Martins 
Lane. 

Mention  the  Western  Electrician  when  writ- 
ing  for  catalogTie:" 


HOLOPHANE  GLASS  CO., 


nd    S-l:.,  NE>A/  YOl 


Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  CiOI.I>        lUi  o  #1  O  I  tt 

Awarded  at  Paris  Exgotltlon. 
WRITE  FOR  CATALOCUE. 


iheIInited  States  Garbon  Company. 

inv   n  I 


L  ELECTROLYTIC. 


.ALTERNATING.  DIRECT:  1 
-■■        ENCLOSED.   OPEN.J 


U     \J 


Cleveland,'  Omio 
nox  im  carro^ 
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■  >4«^4'4'-*--^*4'4'4«#4^~4'4'*n^**4'44'*-4'4''i**4***#'^4'4'f-'^i'4-l--^'f*'  ^i^*4#^4'*4»H 


DESK  AND 

CEILING  FANS. 


OUR  NEW  LINE  IS  IT 


-j« 


Something 

Entirely 

New 


t 


CEILING   FAN. 


WESTERN 

ELECTRICAL 

SUPPLY 

CO., 

ST.  LOUIS,  MO. 

Write  for  New  Fan  Catalogue. 


LatesI 
Improvement^ 
Embodiei 


DESK   FAN. 


BRACKET  FAN. 


~i  •r-?-«^J''f--4''f#'f''l''f'*r4?#*^''^4'#^"'f«^*?'*f'^4'4-'4=^^ 


K  - 
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A  LARGE  GENERATOR  Run  to  supply  a  smau  Demand  IS  NOT  ECONOMICAL. 


Under  ordinary  conditions,    the  most  economical  method  of  furnishing  current  for  a  Night    Load    or   other   light 
demand  is  hy*  y^^f      Y  '^  W  O-^  ¥  i_  '"charged  during 

r.Bir;"  dblonbe  Hccumulators  --:„,: 

Descriptive  Bulletins  THE    ELECTRIC     STORAGE  BATTERY  CO. 

Forwarded  Upon  Request. 


AlleghenyAvenue  AND  19™  Street 

Sales       (     KewYobk:  Boston:  Chicago:  Ualtimore:  St.  Louis:  Detroit:  TiriTT     a  r-vn  r   -rtxTi  *  x-\ 

Offices;  1 100  Broadway.       60  State  Street.        Marquette  Bldg.       Equiiable  Bldg.      Wainwright  Bldg.       Michigan  Electric  Co.    J^^oIL-A.L/iIjLj  HoI  A  ,       .r  A- 


WESTERN  AGENTS: 

J.  HOLT  GATES  4.  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO., 

I  120  REAL  ESTATE  TRUST  BLDG., 

PHILADELPHIA,   PA. 


(( 


Crown 


"Insulated  Conductors 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 22 

Alden  Electnc  Company       ..11 

Alexander.  Thomas 12 

American  Battery  Company.  .13 
American  Bridge  Company.. .20 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works... 11 
Amer.  Eeflt.  &  Lighting  Co. ..11 
Amer.  Steel  A:  Wire  Company.  3 
Amer.  Toll,  Telephone  Co ....  1 4 
Amer.  Vitrified  Conduit  Co. ..22 

Baker  &  Company 1 

Ball  Engine  Company 18 

Barnes  Company,  Wallace 2i 

Bamett  Company,  G.  &  H 22 

Becker  Brothers — 

Beldeu-LanviQ    Electric    & 
Manulacturing  Company..  9 

Berthold  &  Jennings 19 

Besly  A-  Co.,  Charles  H 22 

Big  Four  E.E 12 

BisseU  Company,  The  F 16 

Blue  Kidge  Locust  Pin  Co — 

Bossert  EL  Construction  Co..  9 
Bowers  Manufacturing  Co  ..  .22 

Bridgeport  Brass  Co  1 

BoUock  Electric  Mfg.  Co 1 

Camp  Engineering  Company.l2 
Canton  Insulator  &  Clay  Co.  .22 

Carroll,  F.  y 19 

Central  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  &.  EL  Co. .  15 
Century  Telephone  Cons.  Co.  — 
Chicago  &  Alton  Eailxoad..  ..13 
C.iX.W.RB 18 


Chicago  Edison  Company —  4 
Chic.  Fuse  Wire  &  Mfg.  Co. ..16 
Chic.  House  Wrecking  Co — 

C,  M.  &  St.  P.  R.  E 18 

Chicago  Mica  Company 10 

Chic.  Telephone  Supply  Co.. .16 
Cleveland  Armature  Works,. .19 
Continuous  Kail  Joint  Com- 
pany of  America 22 

Couch  &  Seeley  Company 14 

Cream  Flux  Company 10 

Crescent  Mfg.  Company 10 

Crest  Manufacturing  Co.. ....11 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co 22 

Cutter  Elec.  &  Mfg.  Company.  1 

D.  &  W.  Fuse  Company -T:r 

Darlington  Electric  Foun- 
tain A:  Supply  Company 3 

Davis  &  Stitt  Company 19 

Dearborn  Drag  &  Chem.  Co..  9 
DeDion-Bouton  MotoretteCo.  4 

Diamond  Meter  Company 4 

Diehl  Mfg.  Company 5 

Dixon  Crucible  Co.,  Joseph. .18 
Driver-Harris  WireCompany.i6 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 13 

Edwards  &.  Company 22 

Electrical  Engineer  Institute.  13 
Electric  Appliance  Company.  10 
Electric  Company  of  America  1 2 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. ..21 
Electrolysis  Proof  Conduit 

Manufacturing  Co 11 

Emerson  Electric  Mfg.  Co 22 

Ericsson  Telephone  Company  1 


Eureka  Electric  Company —    Internat'l  Corres.  Schools 


Faries  Manufacturing  Co 22 

Farr  Tel.  &  Con.  Supply  Co.  .16 
"For  Sale" Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc..21 
Franklin  Eng.  &  Elec.  Co....— 
Franklin  Model  Shop 11 

Garl  Electric  Company 16 

General  Electric  Company...  7 
General  Electric  Repair  Co. .  .— 
General     Incandescent    Arc 

Light  Company 11 

General  Incand.  Lamp  Co — 

Gordon  Battery  Company....  13 

Gould  Storage  Battery  Co 4 

Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company. ..12 

Hartford  Steam  Boiler  In- 
spection i.\:  Insurance  Co.. . — 

Hartwig  A  M  iUer — 

Hazard  Manufacturing  Co... — 

Helios-Upton  Company 6 

Hill,  W.  S..  Electric  Co 5 

Hohart  Elec.  Mfg.  Company..  1 
Hodge- Walsh  EL  Eng.  Co....— 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. . .  i 
Humphrey,  Henrj'  H 10 


Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 10 

Independent  Tel.  Supply  Co.  16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co.. .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company, 


Jeffrey  Manufacturing  Co IS 

Johnston,  Thomas  J 11 

Kansas  City  TeL  Mfg.  Co — 

Kartavert  Manufacturing  Co.— 
Kellogg  Switch.  &  S.  Co, ..15, 16 

Kentucky  Electrical  Co 22 

Keystone  Elect.  Inst.  Co 9 

Klein  &  Son,  Mathias 19 

KokomoTeL  &  El.  M.  Co 16 

Leather  Preserv.  M.  Corp 18 

Leavitt,R.  H 19 

Leclanche  Battery  Company.13 

Leffel&  Co.,  James 18 

Lindsley  Brothers  Company,. 19 
Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company — 

Manhattan  Gen'l  Const.   Co.  8 

Manross,  F.  N 

Matthews  &  Bro.,  W.  N. . .  13. 
McLennan  &  Company,  K . . . 

McRoy,  John  T 

Mica  Insulator  Company — 

Michigan  Pipe  Company 

MQler-Knoblock  El.  M.  Co. .. 

Miscellaneous  Advs 

Mogadore  Insulator  Co 

Monarch  Fire  Appl.  Co 

Monon  Railroad. 

Munsell.&  Co.,  Eugene 


^'ational  Arc  Lamp  Co 7 

National  Carbon  Company. . .  8 
National  India  Rubber  Co ....  — 

National  TeL  Equipm.  Co 15 

New  York  Ins.  Wire  Co 8 

Noblett,  E.  J — 


Fo3?    OX^ssifled    Ixxdess:    o£    .A.d^veirtl^dej^a.oxi'ts 


Non-Polarizing iDry  Batt.  Co.  9 

North  Electric  Company — 

Northern  Elec,  Mfg.  Co 9 

Ohio  Electric  Works? 13 

Olds  Motor  Works 4 

Okonite  Company,  The I 

Pacific  Electric  Company — 

Page,  Charles  G 11 

Paiste  Company,  H.  T 9 

Palmer  Brothers 18 

Paragon  Fan  A;  Motor  Co 13 

Perrizo  A  Sons 19 

Peru  Elec.  Mfg.  Company — 22 

PhlUips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. .11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 18 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  tfe  Company 1 

Reisinger,  Hugo — 

B.  L  Teleph.  &  Elec.  Co — 

Richmondt  Conduit  Co ii 

Robertson  &  Sons,  James  L..U 
Rockwood  Mfg.  Company ....  1 
Roebling's  Sons  Co.,  J.  A 5 

Sage  &  Bro..  F.  B 16 

Sargent  Company,  The 19 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  .— 

SchuremanA  Hayden 12 

Shelby  Electric  Company 1 

Simplex  Electrical  Co.,  The..  1 

Smith  Co..  S.  Morgan 18 

Smith,  Theo.... 10 

Spies  &.  Company I 

Sprague  Electric  Company. .  11 
See    £*^g:e    Oi 


Standard  Tel.  &  Elec.  Co 1^ 

Standard  Underg.  Cable  Co.  ..— 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 11 

Star  Brass  Works 13 

Sterline  &  Son.  W.  C 19 

Sterling  Electric  Company. ..  14 

Sterling  Varnish  Co..  The 1 

Stewart  A  Co.,  Frank  H 8 

Stilwell  -  Biercc      &    Smlthr 

Vaile  Company 19 

Stow  Mfg,  Company 18 

Stromberg-Carlson   Tel.  Mfg. 

Company 14 

Sturtevant  Company,  B.  F....22 
Swedish- American  Tel.  Co...  15 

Tenn.  Lumber  Company 19 

Texas  Arm  A  Pin  Co 19 

Thomas,  Wilcox  &  Dietz 17 

Torrey  Cedar  Company 19 

United  States  Carbon  Co l 

Varley  Duplex  Magnet  Co..    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company. ,22 

Wagner  Elec.  Mfg.  Company.20 

Wagner.  Herbert  A 10 

Walsh's  Sons  &  Company ....  12 
Warner  Electric  Co.,  The  ...— 
Warren  Elec.  Mfg.  Company..  8 

Western  Electric  Co 7 

Western  El.  Supply  Company.  2 
Western  Tel-Consl.  Company.15 
Westinghouse      Electric     & 

Manufacturing  Company..  20 
Weston  Electrical  Inst.  Co. ..  1 

WillyouDg,  Elmer  G 9 

Woods,  Waring  &  Co 4 

Worcester  Company.,  C.  H. .  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


\A^R|-rE      FOR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St,  CHICAGO 


GOULD  STORAGE   BATTERIES. 


ESPECIALiLY  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSi  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric   Fire   Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33(1  St. 
Works,  DEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


De  Dion-Bouton  "  Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


M    Y 


We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers  In    the 
United  States  for 
DE  DION-BOUTON 
&  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES, 

QUADRICYCLES 
ani  TRICYCLES. 


A  lull  line  of  the  world-renowned  De  Dion  Gasoline  Motors  is       We  carry  a  stock  of 
always  in  stock,  and  may  bt  had  from  t  3-4  H.P.  to  6  H.  P.  supplies. 

GENERAL  OFFICES  AND  FACTORY:  Cliurcli  Lane  and  37tli  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

j;  We»l  64lh  SI.,  New  Vork  CICy.  306  North  Broid  SI.,  PbllaJelpbla,  P«. 
Hllbland  and  Cenlre  AvM.,  PlItBbnrt,  P>.     872  Park  Avt.,  Balllmore.     24  Waiblofloii  Square,  Worcester,  Man 
1"  West  Excbaoje  SI.,  Providence,  R.  I.                       33  Slanbope  St.,  Boilao,  Masi. 


OLDSMOBILES 


ELECTRIC 

AND 

GASOLINE. 


Can  be 

Operated  by 

the 

Inexperienced. 


PRICE, 


AND 
UPWARD. 

Wrile 
for  Catalogue. 


OLDS   MOTOR   WORKS,    1299  Jefferson  Ave.,  DETROIT,  MICH. 


Clinton  E.  Woods  AUTOMOBILES 


Stde  View 

Light 

Stanhope. 


Seod  for 
Catalogue. 


Lowest 

Priced 

Klectrlc 

Veliicle 

in  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  Offices:    Stein  way  Hall,  21  Van  Buren  St.,  Chicago,  III. 


Scheeffor  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.S.A. 
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IN  CHICAGO  stock, 

D.  &  W.  Fuse  Co.'s  Combination  Cut=Outs. 

A  FUSE,  SNEAK-COILAND  ARRESTER  COMBINED  IN  ONE.     MOUNTED  ON  PORCELAIN.     ACCURATE,  POSITIVE  AND  LOW-PRICED. 
WRITE  FOR  DESCRIPTIVE  BULLETINS. 

264,  266,  268,  270  Fifth  Ave.,  CHICAGO. 


W.  S,  HILL  ELECTRIC  CO., 

X£W  BG]>FORI>,  MAISS. 

Leading  manufacturers  in  the  U.  S.  of 

Switchboards,  Panel  Boards 
and  Knife  Switches. 


Write  for  Estimates. 


Send  for  Catalogue. 


General  Western  Agents,  CENTRAL  ELECTRIC  CO.,  CHICAGO. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co< 


WORKS    AT 
TRENTON,  N.  J. 


USE  OR  SALE  OF 


Infringements  "Ty'"  Injunctions. 

Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.     Use  or  sale  of  in- 
fringements stopped  by  injunction  March  8th  and  December  5th,  1900. 

DIEIHI-     DESK 


The  enviable  reputation  we  have  estab- 
lished in  the  manufacture  of  high  grade 
ceiling  fans  has  been  fully  maintained  in 
our  production  of  DESK  FANS.  They 
are  acknowledged  by  users  to  be  the  best 
ever  produced.  Following  are  some  of 
the  important  features  they  possess: 

Silk  iasulation  on  armature  wires, 
Hard'-drawn  copper  commutator^bars, 
Self.alignlDg  bronze  bearings, 
Improved  self-oillng  oil  cup, 
Unbreakable  three-speed  switcb  base. 
Very  strong  guards — no  solder  used. 
Body  of  fan  richly  enameled  and  embellished 

with  floe  gold  stripes. 
Absolutely  the  highest  efficient  .fans    on 

the  market. 


End3rsed  and  approved  by  thousands  of  users  throughout  the  world, 
of  fans  assures  perfection  in  all  respects. 


14  years  in    the  manufacture 


DIEMI-  IVI 

Main  Office  and  Works:  ELIZABETHPORT,  N.  J. 


-SHOWROOMS: 


NEW  YORK,  561=563  Broadway. 
BOSTON,  128-132  Essex  St. 


CHICAGO,  i92->9<  Van  Buren  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 
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HELIOS-UPTON  STORAGE  BATTERIES 


FOR  STREET  RAILWAYS,  POWER  AND   LIGHTING  PLANTS,  FOR 
ELECTRICAL  VEHICLES,  TELEGRAPH,  TELEPHONE 
AND  ELECTRIC  ELEVATORS. 


BATTERY  SUPPLIES  AND  REPAIRS. 


We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
Electric  Storage  Battery  Company.  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 


HELIOS-UPTON  COMPANY 


>HII^^,  F»A. 


CIHICA.OO,  IL.I-. 


lODY,  IVIi 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjasters,  Inc.  Lamps. 

Inc.  Kl.  Lt.  MaDipulator  Co. 
Anchors      Cfel.      &      Tel. 
Pole). 

Matthews  &  IJro.,  W.  N. 
Annanclatora. 

Central  Electric  Co. 

Edwards  <Si,  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 
■  Western  Elec.  Supply  Co. 
Arc  liWLTnpm, 

Alden  Electric  Co. 

Belden-Larwill  El.  &  .\If.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  lac.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Automobiles. 

Del)  ion- Bout  on  Motorette  Co. 

Olds  Motor  Woriis. 

"Woods,  Warint,'  A  Co. 
Babbitt         Metal         and 

Stilder. 

Gr.  Western  Sm.  and  Refg.Co. 

Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &.  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

Kaiional  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Bells,  Buzsers,  IStc, 

Central  Electric  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dressiner. 

Leather  Preserver  Mfg.  Corp. 
Beiiiuer. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Bloi>Ters. 

Sturtevaot  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  Klectrlcnl. 

Electrician  Publishing  Co. 
Bridges    and    Balldlnea 

(Steel). 

American  Bridge  Co. 
Brnshes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  .Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage  A  liro..  F.  B. 
Cables  vSee  Insulated  Wires.) 
Cnbles,  mectric  (Seelnsu- 

latedWlres)Coi>per,  Sheet 

nnd  Bar. 

American  Elec.  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co, 

New  York  Ins.  Wire  Co. 

Simplex-  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,      Points       and 

Plates. 

Central  Electric  Cn, 

Chicago  Edison  Co. 

Electric  .\ppUanoe  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Cnnttngm, 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Clrcnlt    Breakers. 

Cutter  Elec.  &  Mfg.  Co. 
Coni    A  Anhes  Ilandlluer 

Mnchlnery, 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls  and  Magnets. 

'Miller-Knoblock  El.  Mfg.  Co. 
Varley  Duplex  Magnet  Co. 

Compound. 

Dearborn  Drug  A.  Chem.  Wks. 
McLennan  ^S:  Co.,  K. 
WesternElectric    Co. 
Western  Elect.  Supply  Co. 

Conduit  OJid  Conduits. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McEoy,  John  T. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and   Termi- 
nals   CPatent). 

American  Elec.  Fuse  Co. 
Conptraction  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric Light  Plants. 

Bullock  Elec.  TUfg.  Co. 

Crocker- Wheeler  Company. 

Electric  Company  of  America. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestinghouseElecA  Mfg.Co. 

Copper  "Wires. 

American  Electrical    Works. 
American  Steel  &  Wire  Co. 
Bridgeport  Brass  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
Ge  neral  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
National  India  Rubber  Co. 
OkoniteCo.,The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 

Correspondence  Schools 

Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

CrOHS-Arms,     Pins      and 
Brackets. 

Blue  Ridsre  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack,  it  Pin  Co. 

Leavltt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  i\:  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Ontn    and  Svrltches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S..  Electric  Co. 

PalsteCo..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A.  Electro  Co. 
DynnmoH  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Work«. 

Schureman  A.  Hayden. 

Sprague  Electric  Co. 
•  Stanley  Electric  Mfg.  Co. 


Sturtevant  Co.,  B.  P. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.Co. 

Western  Elec,  Co. 

Western  Electric  Supply  Co. 

Westtnghouse  El.  A  Mfg.  Co. 
Electric  Fountains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Railvpays. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  <fc  Mfg.  Co. 
Electrical   and  Mechan- 
ical Engineers. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instruments. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  it;  Co. 

SageifeBro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Platiug:  Mach'y. 

Besly  &■  Co..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Enf^lnes,    Gas, 

Palmer  Bros. 
Enerlnes,   Stcant. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co..  E.  F. 
Exh'st  Steam  Api»arat*s. 

American  District  Steam  Co. 
Fan  Outflts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

DIehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  &  H. 
Fire  Extlngrnlshers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses   and    Fuse   Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

ChlcagoFuseWire&Mfg.  Co. 

D.  cfe  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Geavm. 

Besly  A  Co.,  Chas.  H. 
General    Elec.   Supplies. 

Alden  Electric  Co. 
Bissell  Company.  The  F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Garl  Electric  Co. 
General  Electric  Co. 
Hodge- Walsh  El.  Eng.  Co. 
Ohio  Electric  Works. 
Stewart  A  Co.,  Frank  H. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
r:io1ics      and     Electrical 
GTilsRTrnre. 
Holophane  Glass  Co. 
Phoenix  Glass  Co. 


Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-GraphUe  Co. 
Heatinf^r     and   Ventilat- 
ing: Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
In«iipection  &  Insurance. 

Hartford    Stejm    Boiler   In- 
spection &  Insurance  Co. 
Insulators   and   Insnlat- 

ingr  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 
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Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires       nnd 

Cables— Magnet   Wires. 

Alden  Electric  Co 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Elec4rlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  &..  Ins.Wlre  Co. 

India  Rubber  A.  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  &  Sup.  Co. 

Matthews  &  Bro.,  W.  N. 

Miller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison   Decorative  *.fe  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  Rl.  &  Mfg.  Co. 
liUinpN.   Inc.,    AdjusterH. 

Crescent  Manufacturing  Co. 

Inc.  EI.  Lt.  Manipulator  Co. 

Smith,  Theo. 
LIfxhtnlnp  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathlas. 
Mnsrnct    Wires, 

(See  Insulated  Wires.) 


Mechanical    Muchliiery. 

Besly  &  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  &  Sons.  Jas.  L. 

Stilwell-Blerce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  &  Co.,  Eugene. 
Minlne  Apparatus,  Elec. 

Crocker- Wheeler    Compa  ny. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  &  Mfg.Co. 
Motora  — See    Dynamos  and 

Motors. 
Pucklne. 

Besly  *te  Co.,  Chas.  H. 

Robertson  &  Sons,  Jas.  L. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Page,  Chas.  G 
Phosphor  Bron7.e. 

besly  A  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Boue^ht     and 

Sold. 

Baker  A  Co. 

Gt.West.Sm.  and  Refining  Co. 
Pules    and    Ties. 

Berthotd  &■  Jennings. 

Carroll.  F.  N. 

Davis  &  Stitt  Co. 

Lindsley  Bros.  Co. 

Malthy  Lumber  Co. 

Perrizo  &  Sons. 

Pittsburg  &  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Sterling  tt  Son.  W.  C. 

Torrey  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

MoEcadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
PoTver       Transmission 

Machinery.        i 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce    Smlth-Valle. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rock  wood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stilwell-Bierce  Smith-Vaile. 
Rnll    Bonds. 

American  Steel  *.t  Wire  Co. 
Rnll  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
RnlHTny    Slcnnls. 

Garl  Electric  Co. 
Hcfiners. 

Gt.  West.  Sm.and  Refining  Go. 
Reflectors. 

Amer.  Reflector  &  Ltg.  Co. 

Farles  Mfg.  Co. 

Smith.  Theo. 
Re-AVInillnff— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gresorv  Electric  Co. 

Hodge-Walsh  Elec  Eng.  Co. 

Schureman  A  Hayden. 
nheostnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage.S:  Bro..  F.  B. 

Westinghouse  El.  &  Mfg.  Co. 
Second-Hand  Mach*y. 

AlCixander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co, 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Matthews  tfe  Bro..  W   N. 

Schureman  &  Havden. 

Walsh's  Sons  &.  Co. 
Sliades. 

Amer.  Reflector  &  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacllic  Electric  Co. 
Snlderluf?  Flux. 

Cream  Flux  Co. 
Spnrkinf;  PluKS. 

Crest  Manufacturing  Co. 
Spenklnc   Tubes. 

Central  Electric  Co. 

Edwards  (.fe  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


01*    .^lf>ln.^t>6t:lo^l    Ixx€l&:x:    of    A.d^v©irti®eJ:3n.eJ:i-ts     See    I*^g:^ 


Speed   Indicators. 

Besly  A  Co.,  Chas.  H. 
Queen  A  Co. 

Robertson  &  Sons.  Jas.  L. 
Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 
Manross,  F.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stornee  Batteries. 

Vmerican  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Uptdn  Co. 
Strnctural  Iron  Work. 

American  Bridge  Co. 
Tapes,  InsulatiuK-. 

American  Electrical  Works. 

American  Steel  A,  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

AVestern  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones.     Telephone 

Material    and    Switch- 
boards. 

American  Elec.  Fuse  Co. 

-AmericaTrEl.-Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Century  Telephone  Cons,  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co. 

KokomoTel.  A  El.  Mfg.Co. 

National  T'  1.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R  I.  Telephone  A  Elec.  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dietz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Hec.  Supply  Co, 

AVestern  Tel.  Const.  Co. 
Tools. 

Klein  A  Son,  Mathlas. 

Trnnsformern,  -. 

Alden  Electric  Co.  I 

Crocker- Wheeler  Company,    "t 

Ft.  Wayne  Elec.  Works,  Inc.  1 

General  Electric  Co.  i 

Gregory  Electric  Co.  * 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co.  ' 

AVestern  Electric  Co.  jL 

Western  Elec.  Supply  Co.        f 

Westinghouse  El.  A  Mfg.  Co  J 
Trucks,  Electric  Car.       1 

General  Electric  Co.  -J 

Westinghouse  EI.  A  Mfg.  Co  ij 
Tnrhlne      and      Water 

Wheels. 

Leffel  A  Co..  Jas. 

Smith  Co..  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile.  _, 
Varnishes. 

Sterling  Varnish  Co. 
VnlcanlKcd     Fil»rc 

Vulcanized  Fibre  Co. 
W^hite-'Wnshliie     MVh's. 

Star  Brass  Works. 
"Wire,  Bnrc. 

American  Steel  A  AVire  Co, 

Besly  A  Co.,  Chas    II. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co.  r 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  AAMre  Co. 

Roebling's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co 

AA'estern  Electric  Co. 

AVestern  Electrical  Sup.  Co,  ' 
■\VooilTrork,  Electrical. 

Noblett,  R.  J. 
X-Ray  Outfits. 

Queen  A  Co. 

AVillyoung,  Elmer  G. 

3. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INDUCTION  MOTORS 


t 
t 

4* 
4- 


for  mining  machinery, 
pumping  plants,  textile 
mills  and  factories;  are 
sparkless,  economical, 
and  require  minimum 
attention. 


WRITE  FOR  BULLETIN  4209. 


50  H.  P.  INDUCTION  MOTOR. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

Sales  Offices  in  all  Large  Cities.  Chicago  Office,  Monadnock  Building. 


-H-f-H 


~H~I- 


WE    CANNOT    GIVE    YOU    A 

MESSAGE  IM  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


''"><:^ 


=Alternating= 
Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 

but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke   colls, 
springs  and  moving  iron. 


NATIONAL  ARC  LAMP  CO. 


L.ORA.IIM,    OMIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  220, 

250,  500 

Volts. 


t 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILINQ  FAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


AnERICAN  ELECTRIC  COMPANY.  Northwestern  Agents,  St.  Paul.  ninn. 
ST.  LOUIS  OFFICE,  Security  Building.  St.  Louis,  no. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Obio. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cai. 
LONDON, 
ANTWERP,  Bridge  Chambers.  171  Queen  Victoria  PARIS, 

32  Rue  Boudewyns.  St.,  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteull. 
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Stewart  Patent  Cord 

ADJUSTER. 

(Patented  August  21,  1900.) 
Cuts  illustrate  two  methods  of  adjustment. 

A  device  everyone  wants. 

Can  be  used  on  any  size  of  cord. 

Can  be  adjusted  easily. 

Can  be  used  after  rosette  and 

socket  are  connected. 
Made  of  fiber. 

Sold  as  cheap  as  common  wood  adjusters. 
Order  from  your  supply  house  or  us. 
Same  price  everywhere. 

SAMPLES  FREE. 

FRANK  H.  STEWART  $c  CO., 

Mftoufactufefs  and  dealers  in 
ALL  ELECTRICAL  SUPPLIES. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 


ENCLOSED.  ARC   LAMPS   FOR   ALL  CIRCUITS, 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY,  | 

SALES  OFFICE:  11  BROADWAY,  NEW  YORK. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core.  i^ 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  Trademarks  on  our  tags.    We  also  manufacture  Qrimshaw  and  Competition  Tapes  and  Splicing  Compounds.  ' 

NEW  YORK  INSULATED  WIRE  COMPANY,  ' 


MAIN  OFFICE  : 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  ]3„<:„",'CAaO:^^ 


BOSTON : 
■34  Congress  5t. 


SAN  FRANCISCO: 
71  Flood  BuUdlng. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publisbing  Co.. 


Suite  510  Marquette  Building, 
CHICAGO.  ILL 


ONE 

DOLLAR 

EACH. 


COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and  \ 

straightness,  or  subject  to  return  at  our  expense.   Try  us  and  be  convinced.  i 

NATIONAL  CARBON  COMPANY,  i 

1 198  West  Madison  Avenue,  Cleveland,  Ohio, 


IMPROVED 


,^  ALTERNATOR 

■■"1     SANDUSKY 


2,000  LIGHTS 
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Dearborn 


ALL  KINDS  OF  ANALYSES. 


Drug  and  < 
L.abora-tori< 
Vege-table 

WATERS  FREE. 


ihemical    ^^/orlcs, 

s ^A/^a■ter    Chiemis-ts. 

3oller    Oompocinds. 

OILS  A  SPECIALTY. 


10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 


SEND    FOR    PRICE 
LIST,    1901. 


Ti'  NON-POLARIZING  DRY  BATTERY  CO. 


WESTERN  S»US  AGENT: 

lOHN  W.  BROOKS, 

303  Dearborn  St.,  CHICAGO. 


From  625  Broadway  to  447  BROADWAY,  NEW  YORK. 

■VIANVJRA.^-rCIRBRS     ^F"     THE     "  ^.     K." 


This  Trade=Mark  n^^^,  ^ITrr^a 

■^—^——^~^—^^—^—^^^—^—  BraDohes,  Edison  Out-Outf 

3--P  Guarantees  Satisfaction 

Switches,  etc.   ■ 

PHlLADBLPfflA.        H.   T.  PAISTE  CO.        CHICAQO. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OrXLET  ADiB  JUSTCTIOST  BOXES, 
SWITCHBOARDS,   PAKEIi    BOABDS.    SWITCHES,  ETC. 


-)i£R£    IT  1^-  XVCRy    OTHER    \Vfet!(^- 

WTPflE  EUCTRICAL  KKStKht  X': 


iT'sr 


Willyoung  Instruments. 

PHOTOMETERS^ 

CONDUCTIVITY    BRIDGES, 

CABLE  TESTING  APPARATUS, 
X-RAY    MACHINES, 

X-RAY   TUBES, 

FLUOROSCOPES, 
STANDARD    RESISTANCES. 


Correspondence  Invited. 


Clreulars  Free. 


"Aone"  PortableTest  Set 


ELMER    G.    WILLYOUNG 

(Formerly  Willyoung  &  Co.,  Philadelphia), 

97-99  FuKon  Street,  New  York. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

nCCinU    are  the  first   points  considered  by  prospective  arc  lamp  buyers. 
llbvlHIl    The  Belden   Are  Lamp  excels  not  only  In  tde  above  points 

but  In  many  others.  Users  i^ronounee  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  250  liours.  No  alignment  necessary.  Trims  easier 
tlian  an  open  arc  lamp.  Allows  easy  access  to  every  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  ^WsLjne,  Ind. 

AtJElVTS:    M.  B.  Austin  A  Co..  58  W.  Van  Buren  St..  Chicago.    C.E.Wilson, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.  Stewart  &  Co.,  Denver, Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

in  this  and  foreign  countries. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  Flig.  Co., 

Pittsfield,  nass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers,  machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison.  Wis. 
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ADAMS-BAGNALL  arc  lamps  are  at  once 
simple  and  practical.  They  hold  first 
place  in  every  field  of  arc  lighting.  For  Alter- 
nating, Direct  Current,  Constant  Potential  and 
Direct  Constant  Current  Series  Work  and 
for  Street  Railway  Circuits. 
We  have  literature,  which  we  will  be  glad  to 
send  you,  describing  each  of  the  seven  different 
styles  we  sell. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 

ELECTRICAL  SUPPLIES. 


The  General  Electric  Company's 

Specially   designed   lamps   for  telephone   switch- 
boards having  high  efficiency  and  durability. 


Send  for  Catalogue  No.  1017. 


EDISON  DECORATIVE  AND  MINIATURE 
LAMP  DEPARTMENT, 

Harrison,  N.  J. 


INDIA   Oi  AMBER 


r*»  f-p     >^»»-v« 


EMPIRE  .    MIC 

l\'«illL/\Ttl>       ^        CO01POLKD 


IN  AHV  SHAPE  OR  PATTERN. 


Eii^eiieMiinsclLsCo.  Mlai  Insulator  Co. 

JISW.ilirM.\0>»  \«>rk  iV  Cllic.lvio.  117l.ik|.St. 


-PERFECT. 


INSULATOR 


E 


NGINEERING. 


HERBERT  A.  WAGNER, 

Consulting  Engineer 

Railway   Lighting   and   Power   Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


ANOTHER    NEW   DEVICE. 


Smith's  Incandescent 
Lamp  Controller. 


The  only  de- 
vice like  It  on  the 
market.  Patent- 
ed October  16, 
1900.  Can  throw 
reflection  where 
you  want  It 
without  a  sta- 
tionary llxturo. 
Lampailjusts  up 
or  down,  or 
swings  around  a 
full  circle. 

Dealers  order 
samplp.  You  will 
llnd  It  a  fast  sell- 
er. More  good 
things  coming 
—all  good  si'U- 
prs.  Trices  and 
circulars  on  aji- 
pllcatlon. 


THEO.  SMITH,  Manufacturer, 

161  Throop  St..  CHICAGO.  ILL. 


^VOXJ  ]VE>E>r>  I^I 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  in  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   S5.00  per  dozen     Send  50c.  foe  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 


Ku.i  CIIIIAil    9     AA  -l^ole  JIfannfactnrers, 

■    niCLCililAll    V    UUii    909,100   Washlnston  street, 


CHIOAeO. 


MORSE 

INCANDESCENT  CORD 
LAMP  ADJUSTER. 

The     only      (nonconductor) 
automatic  adjuster  on  the  mar- 
ket. It  has  the  written  approval 
of  every  Board  of  Fire  Under- 
writers, Factory,  Insurance  and 
Electrical   Experts  it  has  ever 
been  shown  to.     With  its  aid 
lone   can   adjust  any   kind   of 
I  a  lamp  and  shade  up  or  down 
Fin  a  second's  time.     Just  what 
is   needed  in   factories,   mills, 
shops  and  offices. 

0  Price,  50c. 

Write  for  trade  discounts. 

THE  INCANDESCENT  ELECTRIC 

LIGHT  MANIPULATOR  COMPANY, 

1 16  Bedford  Street,  Boston,  Mass. 


A  NOVELTY  I 

Universal  Cord 
Spools 

Otler  so    many  advantages  that 
everybody  wants  them. 

They    are   Cheap,   (Strong 
and  Ornamental 

Finished  In  Cberry,Orpen 

Slahoerany^  Black  Unamel 

and  STalnral  IVood. 
Patented  and  manufactured  by 

the 

CRESCENT  MFG.  CO., 

52  W.  Jackson  Blvd.,  Chicago,  III. 

Eostern  Depot: 

Webtern  Electric  Co.,  N.  Y. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


(pinUAAda 
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McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

1  38  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

'VIACHINeRY,    SHAFTING.    PULLEYS. 

CLUTCHES.  PATCNT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

C»T«LOCUC    U^ON     APPLICATION 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founden,   Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AW  ABSOIiUTF.I.'r  UrOSr-CORBOSITE  IN8UIiATI!««) 
SOI/DBRINO  FLUX  FOR  ALIi  BIETAI/B. 

OoDtalna  no  acid  or  any  element  Injurious  to  elactrlcal  coDoections, 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  ranre  than  double  the  number  of  perfect  connections  In  one-half  the  time 
wlih  Crt-am  Kliix  than  yoii  can  with  the  same  amount  of  any  otber  flux.  Put  up  In  cans  at 
16c..  ifjc.  OOc.  and  750.  Special  prices  In  iiuaniity.  Send  iGc.  for  trial  box.  We guaraatee 
It  mnd  If  aot  satlsfaotory  money  will  be  re/uaded. 


li 


THIS  IS  WHAT  ONE  IT8BR  HAS  TO  SAlf  OF  IT: 

A  FTER  having  tried  the  various  flolderlnK  ealts  on  the  market,  and  after  giving  your 
■^^  C'eam  Fluit  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  It.  I  consider  It 
one  of  the  best  ever  ofTered  for  sale.  Very  truly, 

"Per  J.  H.  Qoehst,  Constr.  Su-»t.  CHICAGO  EDISON  CO." 


FOB  SALE  BT  ALL  SUPPLY  HOITSES  OB 


CREAM  FLUX  CO., 


SoleManufaclurert, 
100  Washington  St., 


CHICAGO. 


J 
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KUaCNC  F.  FHILUPS. 


I.  ROWUIND  FMIkUP*. 

o.  n.  MHiHVTeii,  jm.,  ■ 


AMERICAN  ELECTRICAL  WORKS, 

•  •     ■  PBOTIDEH OB,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Tokk  Stobb,  W.  J.  WfttgoD,  M  CortlKodt  St. 
OhioagO  Stokb.  p.  K.  Donahoe.  S2  Lake  SI. 
MoHTBAAL  BtLANOH,  BngeBs  F.  PhUllps*  Stootiloal  WOPkB. 

MAIN  OFFICIB  AND  FACTORIES,  PMILLIPSDALI,    R.  I. 


CHA.S.  O.  I 

PATENT  ATTORNEY, 

185  D«arborn  Street,  Chicago    III., 

Hu  Attended  to  Ml  of  our  patent  matters  con- 
tlnuouilj  fliDCe  1S91.  Mors:an  &  Wright,  Chluffo. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 

STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Causet.        Patent  Soliciting. 


Crest 

Manufacturing 

Co., 

*        Cambrldgeport,  Miss. 
GASOLINE  MOTORS 

AND 

SPARKING  PLUGS. 


^^Cy/fff  QALVAN/ZED  (ONDU/T 

-  -*,,,: A      .INTERIOR    ,Mn(ONDUir 


RICHMOND!  CONDUIT  CO. 

^       IVl  I  L W/V  L;  K.  E E     \U    SA-     '    " 


OUARANTEED 
TO  STAND 
50,000  VOLTS. 

UNDERSROUND   AND    INTERIOR. 

eUABA.IirTEED  ABSOI.UTEI.V  ELECT ROI.TSIS  PBOOF. 

An  absolute  Non-Conductor.    Guarantees  perfect  insulation.    No  bonding  of  cables  in  its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 

Price,  F.  O.  B.  desttDation,  cheaper  than  any  other  Condoit. 
For  prompt  delivery  for  1901.  ELECTROLYSIS  PROOF  CONDUIT  MFG.  CO., 

orders  should  be  placed  now.  605  MANHATTAN  BLOC,  CHICAGO. 


Sets  of  caBtlnfs  and  material  furnished  In 
various  stag:e3  of  completioD.  Wrought  iron 
fields ;  armature  formed  of  punchings  of  eheet 
iron  contains  eight  slots.  Pullej  for  round 
or  flat  belt.  Terminal  -wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
four  6-candle  lamps.  This  machine  is  not  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Full  eize  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect lor  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

129-131  Wesl31  St  street,  NEW  YORK  CITY. 


NATIONAL  CODE  STANDARD 

'0.  K,"WeatlierproofWlre.' 
Slow -Bnrnlng  Weatherproof 
and  Slow-Burning  Wire. 

Prlees  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co.p 

Office  and  Factory:  PAWTUCKET  R.  I. 


WE'RE  AFTER  YOUR  TRADE— 

IF  we  can  secure  ii  by  close 'prices,  first-class  goods  and 
etllcient  service.    We  handle  a  complete  line  of  up-to- 
date  specialties;  in  fact,  anythingyou  may  require 

IN    ELECTRICAL   GOODS 

"'^TS^:,T-  INSULATED  WIRES  AND  CABLES  "raVJ/;! 

PITTSBURG  TRANSFORMtRS.     -L.  H. ".ENCLOSED  ARC  LAWPS. 

orn  nANDsojiE  ne\\-  catalogue  m'ill  be  off. the  ntEss  soox. 

ARE   YOU  ON  TUE   LIST?      A   POSTAL   'WILI.   1)0    IT. 

ALDEN  ELECTRIC  CO., 


53  nud  54  W.  VaiilBureu  Street, 


Chicago.  111. 


THE  LUNDELL 

•SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efficient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 


:      SPRACUE  ELECTRIC  CO.,      ; 

'  '                      General  Offices: 

527-531  West  34th  Street, 

NEW  YORK.                          ^' 

,                CHICAQO: 

BOSTON: 

ST.  LOUIS:                1 

Fisher  Building. 

375  Devonshire  Street. 

Security  Building. 

PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cose,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentra.te  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  off  this  style  used  In  show  windows. 
Oct  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


Send  for  our  New  Book  Catalogue-Jilst  Out. 

ELEGTRIGIAN  PUBLISHING  COMPANY,  510  Marquette  BIdg.,  Chicago. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Fictory  and  General  Offices:    672-578  FIRST  AVENUE,  NEW  YORK. 

TRADE      ^\  I  MARK. 

Manufacturers  of  HIGH-Gr'aDE'eLECTRIGAL  SUPPLIES. 

WRITE   FOR   ATTRACTIVE   BULLETINS. 

CblcaEO,      Pblladelpbls.      Boston,      Cleveland.      St.  Lonls,      MIlwaDkee.      Cincinnati.       Denver.      St.  Paul. 


G.  I.  INCANDESCENT  LAMPS. 


■VHIMUITES 


I  ,    EUREKA  PACKING,  with  a  RED  DIAMOND  LABEL,  more  power,  lasts  longer, 
costs  less  than  any  other  good  packing. 

2.  HIKE  ELIMINATOR  gives  dry  steam  to  engine,  keeps  oil  outof  the  boiler. 

3.  IMPROVED    ROBERTSON-THOMPSON  INDICATOR-a   grand    adjunct    and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  for  circular.    A  very  successful  ntvelty. 

5.  ROBERTSON    FEED-WATER   HEATER  heals  water  to  about  boiling  point 

with  exhaust  steam. 

JAS.  L.  ROBERTSON  II  SONS, 

1 98  Fulton  St.,  New  York.  Branches :  Boston— Philadelphia. 
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WANTED. 

An  all-around  telephone  man  in  Wesiern 
town  of  8.000:  must  be  perfectly  fanitUar  with 
switchboard  and  telephone  work,  also  oui?lde 
consiniciion.  Growini:  system,  built  one  year. 
150  miles  toll  line,  one  exchantre,  400  subscrib- 
ers and  three  small  exchanges;  located  In 
splendid  Independent  field.  Prefer  youns  man, 
who  must  be  strictly  temperate  and  furnish 
good  references  as  to  Industry,  ability  and 
habits.  staltnK  salary  expected.  Could  make 
place  for  one  lady  operator  if  any  object.  Would 
sell  interest  in  the  business  to  the  rli-'ht  man 
and  give  him  entire  charge,  but  don't  care  for 
that.  Address  W.  W..  care  Western  Electrician, 
510  Marquette  Uldg.,  Chicago. 

\A/AIMTED. 

Experienced  armature  winder  to  reconstruct 
surface-wound,  alternating  armatures  into 
toothed-type  armatures.  State  experience  and 
salary  wanted.  Address  CONSOLIDATED,  care 
Western  Electrician.  51ii  Marquette  lUiilding, 
Chicago. 


WANTED. 

steam  engineer  and  electrician  to  take  cliarge 
o:  electric  light  plant.  Must  be  a  good,  all-around 
man.    Address  GEO.  W.  SHRECK,  York.  Neb 


WANTED. 

Position  as  manager  or  superintendent  of  in- 
dependent telephone  exchange.  Ten  years' 
experience  with  Bell  Company  in  above  positions. 
Am  witti  Bell  Company  now.  Can  furnish  first- 
clabs  references.  Address  "  BELL,"  care  West- 
ern Electrician,  510  .Marquette  Bldg..  Chicago. 

WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
high-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

1 8 South  Canal  Street,  Chicago,  III. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  inches. 
THOMAS  ALESaNDER,  183  E.  Randolph  St., 
Chicago. 


WE   BUY   AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

ISO  Washington  St..  Newark.  N.  J. 


A  BARGAIN  IN  LAMPS. 

We  have  the  following  incandescent  lamps: 
500  New  Edison  Ground  Glass,  16  c.  p..  52  v., 

T.-PL  Uase @  10c 

1,000  New  Edison  16  c.  p..  o2-v..T.-B.  Uase  @(  8c 
1.000  Now  Crescent  16  c.p..52  V..T.-I!.  Uase®  7c 
1,500  new  other  standard  makes, -16  c.  p  , 

5'i  V..T.-H.  Base ®    6e 

*2."j0  New  Edison  32  c.  p.,  52  v.,  T.-n.Base..(3  15c 
200  New  Edison  32  c.  p.,  104  to  115  v.,  T.-14. 

llasc (S'  15c 

loO  New  Edison  Bung  Hole  16c.  p..  52  v., 

Edison  IJase ....@  10c 

150  New  Edison  32  c. p., 104  to  115  v., Edison 

Base @  15c 

6,000  slightly  burnt  16  c.  p.,  52  v.,  T.-H. 

Base @    6c 

ALL  LAMPS  TESTED  AND  GUARANTEED. 

We  pay  SI. 00  per  100  for  burnt-out  lamps, 
or  65c  per  100  for  bases  with  platinum  intact  in 
exchange  for  above. 

J.  S.  KICHAROS  &  CO.. 
Elec.  Constructors.    185  Dearborn  St.,  Chicaqo,  III. 


WANTED. 

Several  experienced  mechanical  and  electrical 
draftsmen,  also  some  lirst-class  mechanical 
designing  draftsmen.  The  latter  need  not  be 
electricians.  Apply,  giving  age,  record,  refer- 
ences and  salary  required,  to  "  ENGINEER 
DRAFTING  DEPT.,"  General  Electric  Co., 
Schenectady,  N.  Y, 


WANTED. 

A  traveling  man  who  hasan  acquaintance  with 
electric  cnmpanits  and  a  thorough  knowledge  of 
steam  engines,  mechanical  and  steam  engineer- 
ing. Give  age,  experience,  references  and  salary. 
Address  "A.  I).  S.."  care  Western  Electrician, 
5L0  iMarqueite  Bldg.,  Chicago,  or  Lock  Box  401, 
Lockport,  N.  Y. 


WANTED. 

Position  by  a  first-class  lineman  and  wireman; 
have  15  years'  practical  experience  in  central 
station  work,  wiring,  repairing  arc  lamps,  etc. 
Best  of  references.  Would  like  to  hear  from 
central  stations  or  contractors.  Address 
"WIREMAN,"  care  Western  Electrician,  510 
Marquette  Bidg.,  Chicago. 


SITUATION  WANTED 

By  electrician,  first-class  man;  furnish 
diploma  all  branches  of  wiring.  GEO.  ALBIN, 
5a5  Nostrand  Ave.,  Brooklyn,  N.  Y. 


WANTED. 

Assistant  engineer  for  electric  light  company. 
Jlitst  be  familiar  with  electric  and  steam  details 
of  modern  station  practice..  Give  references  and 
state  where  employed.  Wages  $65.00  per  month. 
Address  "  K,"  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago.  2t 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 

No.  1406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided    a    fair  return  on  the    necessary  outlay  can   be    shown  to   its  satisfaction. 


ALTERNATOR   BARGAIN.! 

One  75  K.  W.,  Fort  Wayne,  compound- wound  | 
generator,  1,100  volts,  14,000  alternations,  i 
Taken  out  on  account  of  enlargement  of  plant;  j 
In  elegant  shape.  Can  be  seen  in  operation 
until  March  1st.  Address  "ALTERNATOR,"  | 
care  of  Western  Electrician,  510  :Marqnette  1 
Building,  Chicago.  1 


WE  OFFER  FOR  IMMEDIATE  SHIPMENT 


2  100  K.  W.,  500-volt  Edison  blpolars. 

1    75  K.  W.,  General  Electric.  500-volt,  4  pole. 
1    120  K.  W.,  A.  S.  type,  General  Electric  Al- 
ternaior. 

3  120  K.  W.,  A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  50  K.  W.,  2,000-volt,  Siemens  &  Halske, 
60  cycle. 

1      65  Llgbt,  Brush  Arc,  10  amperes. 

1      40  Light,  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14  Tandem  com- 

pound. 

2  18Hxl8  Ideal  engines. 

1  14Hs:16  Mcintosh  &  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
"VFrlte  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

B.  H.  CHENBY,  Hanager, 
it04  Dearborn  Street,  Chlcaeo. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

\mj  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chica{0. 


^^       MAN  ROSS 

H4IR  SPRINGS 

FOR   ELECTRIC 

•  •^;OIC/KTIIWO  /*MD  rCECORDING 
OAUGES    STCAVI     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tiie  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestvi lie.  Conn. 


fiisF 


ALTERNATING  GENERATORS. 

1  S50-1lght  Thomson-Houston,  A18. 

2  COO-Iisht  T.-ir.,  A6. 

1    60O-lisht  T.-H.,  30  K.   W.,   2.pliasG. 

1  ew-light  T.-H.,  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-llsht  G.    E.,    A30,    toothed   arma- 
ture, conipouud  wound. 

2  6o0-llght  T.-H.,    A35,    self-oilers,    com- 

posite wound. 

1  750-llght  Wood,  compound,  self-oiler. 

2  750-light  Wostlnghouse,    s.    o.,    .37%   K. 

W. 

1  900-llght  Warren,  45  K.  W.,  inductor 
type. 

1  1000-light  Wood,  60  K.  W.,  toothed 
armt. 

1  1000-llght  Siemens  &  Halske,  50  K.  Vf.. 
60-cyele,  single-pliase,  in- 
ductor type. 

1  1200-light  .Siemens  &  Halske,  60  K.  W., 
eo-cycle,  siugle-phase. 

1  50  K.  W.  Sx-liicns  &  Halske.  60-cy(  le, 
two-phase,  rotary  trans- 
former. 175  volts  alt.  to  250 
volts  direct. 

1  1200-iight  Warren,  60  K.  W.,  selt-oiler, 
inductor  type. 

1  12C0-llght  General  Electric,  A60,  oom- 
posile  wound,  toothed  armt. 

1  12f.0-ilght  Westinghouse,  60  K.  W.,  com- 
pound, toothed  armature. 

1  1200-llglit  Westinghouse,  60-cycle,  60 
K.  W. 

1  1300-light  T.-H.,   A70,   comp.   wound. 

1 1500-llght  (feneral  Electric,  monocyclic, 
75  K.  W.,  60-cycle. 

2  1500-light  Wani'ii    Medherry,   75  K.    W., 

lalcst  rvpi-',  two-phase,  new. 

1  2400-llght  WistliigiiuHse,     120     K.     W., 

tootiied  armature,  compound 
wound. 

2  2400-llght  General   Electric,   120   K.   W., 

toothed  armt.,  comp.  wound. 

2  2400-light  Westinghouse,  120  K.  W..  60- 
cycle,  toothed  armt  ,   comp. 

1  4000-light  Wood,  200  K.  W.,  selt-oiler, 
comp.  wound,  slotted  armt. 

1  4800-light  Westinghouse.  240  K.  W., 
self-oiler,  comp.  wound, 
toothed  armature. 


ELECTRIC  €0. 

^54-62  S.  CLINTON  ST.  CHICAGO. 

BARGAINS-  FOR  SALE. 


ARC  DYNAMOS.' 


20-light 
30-llght 
30-light 
35-light 
36-light 
40-iight 
45-lIght 
45-iight 
50-light 


2000  C. 
1200  C. 
2000  C. 
2000  C. 
1200  C. 
2000  C. 
1200  C. 
1200  C. 
1200  C. 


50-llght  2000  C. 
so-light  2000  C. 

60-llght  2000  C. 
60-llght  2000  C. 
60-lIght  2000  C. 
65-llght  800  C. 
65-light  2000  C. 


Western  Electric. 
T.-H.,  K12. 
Brush,  No.  7. 
T.-H.,   L.  D.  2. 
Wood,   No.   6. 
West.   Elec,  s.  o. 
T.-H  ,  M12,  ban  ar't. 
Brush,    No.    7. 
T.-H.,  L.  D.  12,  ball 

armature. 
Brush,   No.   7>/2. 
T.-H.,  M.  D.  2,  ring 

armature. 
West.    Elec,    s.   o. 
Westinghouse. 
Wood.  No.  8. 
Ball,  4  amp. 
Brush,   No.   8,   Steu- 

benrausch  fireproof 

commutator. 
Wood,      with     new 

armt. 

Standard,      self-oli- 

ers. 

Westinghouse,  s.  o. 
ExC'Mslol-.     latest 

type. 

IIO-VOLT   INCANDESCENT 
DYNAMOS, 

lO-Iight  Roth,  compound. 

35-light  Mayo,  slow  speed. 

,^.0-light  Haukeye. 

50-llght  Lundell,         self-oiler,        slew 

speed. 
50-light  Card,  multipolar,  self-oiler. 
5.5-llght  Gihhs,  M.  P.,  compound. 
60-liffht  T.-ir.,    compound. 
60-light  Mather. 


2    75-llght  1200  C. 
2    75-llght  1200  C 


2  75-llght  2000  C. 

3  125-light  1200  0. 


1  65-!Ight  Crocker-Wheeler,   s.  o. 

1  so-light  Spraguc. 

1  100-light  Bain,  compound,  self-oiler. 

1  100-light  Sleniens    &    Halske,   type   L. 

2  110-light  Gibbs,  compound,  self-oilers. 
1  110-light  Edison. 

1  135-iight  Gibbs.  M.  P.,  self-oiler. 

1  150-light  Mather,   compound,  self-oiler, 

1  150-lIght  Gibbs,    M.    P.,   self-oiler. 

1  150-llght  Edison. 

3  150-light  Fisher,    direct    connected    to 

engine. 

1  160-light  Card,  selt-oiler. 

1  ISO-light  Siemens    &    Halske,     M.     P., 

s.  o. 

1  200-light  Rocktord. 

3  210-light  Edison,   self-oilers,    12   K.   W. 

4  210-llght  Siemens  &  Halske. 

1  210-lIght  Siemens  &  Halske,  M.   P. 

2  210-light  Gibbs,  M.  P.,  self-oilers,  s.  s. 
1  225-1  ight  Detroit. 

1  250-llght  Westinghouse,    horiz.    type. 

1  250-light  Commercial,  comp.,  sGlf-oiler. 

1  250-llght  Eddy,  self-oiler. 

1  270-light  General    Electric.   15  K.    W., 

M.  P.,  directconnected. 

1  275-light  King,   self-oiler,    compound. 

1  300-light  Columbian,   multipolar. 

2  300-light  Gibbs,  M.   P  ,  self-oilers. 

1  340-irght  Eddy,   self-nller.   compound. 

2  350-light  Hawkeye,    compound. 

1  350-light  National,    self-oiler,    comp. 

1  350-!lght  Edison,  20  K.  W.,  shunt. 

1  350-light  Western  Electric. 

1  350-llght  B'Isher.  M.  P. 

1  360-light  Duplex  multipolar,  comp. 

9  600-lIght  Siemens  &  Halske,  self-oilers 

4  640-llght  Edison,  30  K.  W.,  compound. 

1  600-lIght  Elckmeyer. 

1  700-lIght  Westinghouse,     slow      speed, 
M.  P. 


2    800-llght  Edison,  45  K.  W.,  self-oilers. 

compound. 
1  1000-li.ght  Edison,  60  K.  W. 
1  1200-light  Siemens   &  Halske. 
1  1350-Ilght  Siemens  .&  Halske,  SO  K.  W.. 

for  direct  connection. 
1  1500-llght  Siemens  &  Halske,  100  K.  W. 

1  2500-light  Siemens  &  Halske,  150  K.  W.. 

for  direct  counection. 

DIRECT  CONNECTED  GENERATORS. 

2  7%  K.  W.  Fisher.        125-ToIt,        with 

Fisher  engine. 
1    J5      K.  W.  General    Electric,    125-volt, 

with  Case  engine. 
1    80      K.  W.  Siemens  &  Halske,  125-Tolt, 

for  direct  connection. 
1  160      K.  W.  Siemens  &  Halske,  125-volt. 

for  direct  connection. 
1    60      K.  W.  Siemens  &.  Halske,  250-volt, 

for  direct  connection. 
1  120      K.  W.  Siemens  &  Halske,  250-TOlt, 

for  direct  connection. 
1    75      K.  W.  Westinghouse,  500-volt. 

with  Westinghouse  comp. 

engine. 

220-VOLT  GENERATORS. 

1    10  K.  W.  Lnndell,  3.  o.,  M.  P.,  s.   s. 

1    12  K.  W.  Edison,    self-oiler. 

1    20  K.  W.  Spragup,    compound,    s.    o. 

1    40  K.  W.  Eddy,  M.  P.  ,^    „ 

1    45  K.  W.  Edison,  compound,  seli-oili'r. 

1  60  K.  W.  Siemens  &  HnlsUe,  M.  P.. 
ET.  0.,  for  direct  connec- 
tion. ^,     ^^ 

1  120  K.  "W.  Siemens  &  Halske,  M.  P.. 
s.  o.,  for  direct  connec- 
tion. 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  T.-H.,  self-olIer. 
1  25  K.  W.  General  Electric.  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W'.  Siemens     &    Halske,     brand 

now,  M.  P.,  Churchward 
typo,  s.  0.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,   compound,  self-oiler. 

1  60  K.  W.  Edison,   compound,   self-oUer. 

1  75  K.  W.  Westinghouse,  Kodak  set. 
Westinghouse  generator  and 
Westinghouse  comp.  engine, 
14x24x14,  all  complete,  flue. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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USED 


MACHINERY! 


2  SO-Ligrht  Excelsior  Art-  Dynamos. 
1     lOO-Lijjlit  Excelsior  Arc  Dynamo. 

3  60-L,ii;ht  AVestern  Electric  Ar<-    Dynamos,  old  style. 
3     15-H.  P.,  230-volt   Eddy  Motors. 

1     5-H.  r.,  230-volt  Spraerue  Motor. 

1     3-H.  P.,  32(>-volt  Si)rasue  Motor. 

1     35-K.  W.,  110-volt  Edison  Bipolar  Dynamo. 

1     30-K.  AV.,  110-volt  Edison  Dipolar  Dynamo. 

300  Miles  Xo.      6  Used  ^".  P.  AVire. 

100  3Iiles  No.     S  I'sed  AA'.  P.  AA'ire. 

100  Miles  No.  10  Tsed  AV.  P.  Wire. 


ALL  IN  FIRST-CLASS  SECOND-HAND  CDNDITION. 


CHEAP  FOR  CASH.    WRITE 
FOR  PRICES. 

W.  N.  MATTHEWS  &  BRO., 

320   NORTH   6th   STREET, 

ST.  LOUIS. 


EDISON  LALANDE  BATTERIES. 


POn  AAS  CNQINES, 
•LOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  SIGNALS. 
CROSSING  BELLS. 

SMALL  Morons, 

KTC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLC 
>  WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

Its  FIFTH  AVENUE,  NEW  YORK. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


AMERICAN"  ffi" 

ARE  THE  lEST.  Sand  lor  d.icrlptivt  Circular. 
Abtelutaiy  Nen-lnfrlnging.  '' 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'o  ias9.         17*S.  Clinton  St.,  Chicago,  III, 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Write  for  our  free  illustrated  boolc 
"Cu  I  Become  aa  Electrical  En^aeer?" 
"V^e  teach  Electrical  Enpineerinff,  Elec- 
tric Lighting,  Electric  Railways, Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc,  at  your  home,  by  mail.  InstltnbB 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


WE  EXCEL  AND  UNDERSELL  ALL 


WE  ARE  SELLISG 

Balleryllaiigiiigr-amps  llu.OO 
Telephotie,  complete,  -  5.&5 
Electric  Door  Bells.  -  -  J.WJ 
Electric  Carriage  I, igbls,  5.0IJ 
Baiicry  Fan  Motor,  -  -  S.W 
Electric  Haiui  Lanterns,  2.00 
Pocket  Flash  UffhtE,  -  1..T0 
Miniature  Electric  Lamps,  .<0 
K  Medical  Batteries.  -  3.95 
Genuine  Electric  Bell=.  1  00 
¥12  Belt  wiih  Suspensory,  2.60 
Genuine  Electric  Insoles,  ,25 
Telegraph  Outfits,  -  -  'J.7.5 
Battery  Molorsfri-.ni  tl  to  12  (X) 
Battery  Table  J.anips,  -  3.00 
Necktie  Lights.  75  cts.  lo  3.00 
Bicycle  Electric  Lights,  2.2.T 
Electric  Cap  Lights,  -  200 
Electric  Railway,  -  -  aoO 
Battery  Student  Lamp.  -  4.00 
Dry  Batteries. pcrdozen,  2.25 
Electric  Books  at  low  prices. 


OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

Headquarters  for  Electric 

Novel tiesanA  Supplies. 

A  geius  wanted.  Send  for  New 

Catalogue,  jusloul. 


WHITE  FOB   CA.TAJL9GVR  AND 
JDXSCOUKT  SH£BT. 


New  Dynamo  Tenders'  Hand=Book. 

dy  P.  B.  BADT. 

226  Page?,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


Write 

our  new 

free  circular: 

Salaried 
Positions 

For  Learners 


It  shows  how  we  prepare  young  men 
and  women  to  earn  good  salarieg  in  po- 
sitions that  require  special  knowledge. 
It  tells  how  you  can  obtain  a  salaried  po- 
sition in  your  chosen  profession,  trade  or 
business,  and  support  yourself  while  learning 
how  to  earn  more.    You  can  become  a 

MechaniczJ  Engineer, 
Electrician.  Architect 

2.50,000  Students  and  graduates  In  Srchanlcal, 
Eleelrlcn),  Steam,  Ciill  and  Ulnlng  Knclneerln^;  Ar- 
chUcctorP:  DrawlnL?  and  Deslimlne;  Lt  tie  ring ; 
ChPinUlrf :  TeleRraphj:  Telepbonj:  Teaching;  tileno- 
praphj;  Boot-kVepIng;  Enclish  Branches.  When 
writing,  state  subject  In  which  interested. 

IHTEBNATIONAL   CORBESPOHDENCE   SCHOOLS, 

Enabli-hed  lfe91.  Capital,  51,500.000 

Box  1003  Bcranton,  Pa. 


For  3se  In 

Blectric  Plants 

and 


Power   Stations. 

P  Bink's  Dry 
^  ^  Noii-Flaie 
DryPaini  Paint. 

PUMP  The  star 

Brass  Works, 

()7-69S.CanslSt.. 
Cblcago,  III. 

Send  for  circu- 
lars and  prices. 


AT.T.    EMPLOYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  physical  examinations 
calculated  to  secure  absolute  safety  to  passengers  and  I 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"the    ONLT  WAY" 


G-EOt   J.    OSAJIX/TON',  G&X'Z.  PAB3E^ai3B  AGENT, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  .\ND  PRICES. 

THE  LECUNCHE  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 
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PROTECTION 


FOR 

CABLES,  SWITCHBOARDS 

AND — 

TELEPHONES 

GUARANTEED  BY  US. 

ENDORSED  BY  THE 
NATIONAL   BOARD  OF 

FIRE  UNDERWRITERS. 

Also  a  complete  line  of 

Switchboards 

EITHER 

Multiple,  Battery  Call, 
Transfer,  Full  Battery, 
Toll,  Generator. 

DISTRIBUTING  BOARDS, 

ALL   KINDS   CABLE  TERMINALS, 

TELEPHONES  FOR  ALL   USES. 

Sterling  Electric  Co., 


FACTORY: 
LAFAYETTE,  IND., 
U.  S.  A. 


BRANCH: 

1260  MONADNOCK  BLDO., 

CHICAGO,  ILL. 


TELEPHONES  and  ^ 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

TEL.  MFG.  CO. 


70-82  W.  Jackson  Boul., 
CHICAGO,  U.  S.  A. 


iBBUi»tfc6Co^»b»oCo3CS»6wOBOjC9w6T9JtM%6w^^ 


TELEPHONES 


SWITCHBOARDS 


pdSTflN.MASS, 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

,  7  by  5  1-4  Inches.   Illustrated.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


Sweet  Simplicity. 

What  could  be  more  simple  In 
construction  than  the 

American  Toll  Telephone  Company's 
Automatic  Telephone  Pay  Stations  ? 

LOCAL    AND    LONG     DISTANCE. 


These    machines  are   entirely  mecfianical^  as   we 

eiiminate  eiectrioity  from  all  machines 

of  oar  manufacture. 

ELECTRICAL  PAY  STATIONS  HAVE  NEVER  HERETOFORE 
BEEN  A  SUCCESS. 


Manufactured  by 

THE  AMERICAN  TOLL  TELEPHONE  COMPANY, 

50  Sheriff  St.,  CleTeland,  O. 
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Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  Is  assured. 

We  can  supply  EVERYTHING   USED  WITH   TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
tilled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  tinish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. Xew  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians"  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  coils,  construction  material  of  all  kinds. 


No.  1  .    Desk  Teleohone. 


WR1T£  FOB  CATALOGUE. 

Cent ralTelephone  &  Electric  Co., 

909MARKETSTREET,  ST.  LOUIS,  MO. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Donble  Snpervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted  has   been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 


National  Telephone  Equipment  Go,, 

330-338  liafayette  Avenue,  Detroit,  Mich. 

MAGNETS=SOLENOIDS 


SAVE  YOU 
MONEY. 


INDUCTION  COILS 


VARLEY  DUPLEX  MAGNET  CO. 


505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 


STANDARD 

Telephone  and  Electric 
Gomoany, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


M 

Jialaphsaa  cam. 
UtUKd     aialaa 

(•lapban**  Bra— Th»l  ibar  «■•  biit.r 
mwla.   lul   looiar.   COST   LE*S    tOK 
KAINTENANCC  «hew   blih.r   tttlo. 

calUcUaiu  aulvr  Uimn  ur  olhar  Hnd. 

ittlHEI 

Swedish-American 
Telephone  Company, 

69-75    W.    lACKSON    BLVD.,    CHICAGO,    ILL. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


Our  Paris  -EXPO"  No.  36, 


New  powerful  transmitter. 

Concealed  cord. 

Brid^Dg  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bio  Lot  of  Secohd-hard  Phones,  ih  Good  Order, 
Can  Be  Had  for  a  Sonq. 

let  us  tell  you  about  them. 


J.  H.  Van  Vlissingen,  President. 
L.  G.  Wheelek,  Vice-President. 


"W.  C.  Heineoth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  SouTR  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING   FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS! 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires- 
All  connections  soldered. 
Two  batteries. 


New  western  Express 

NO.  3 
Bridging  Telephone.  write  for  PRICES. 


ORDERS  FILLED  PROMPTLY. 


CENTRAL  BATTERY 

SWITCHBOARDS 

FOR    SMALL    EXCHANGES. 
ALL  THE  FEATURES  OF  A  MULTIPLE  BOARD. 

Automatic  Flashlight  Calling:  Signals. 
Double  Supervisory  Lamp  System. 
Combination  Cam  Ringing  and  Listening  Keys. 

SEND  FOR  BULLETIN  No.  2.  DESCRIBING  SMALL  SWITCHBOARDS. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

229  S.  GREEN  STREET,  CHICAGO. 


Silk 
covered 


MAGNET  WIRE 


COTTON 
COVERED. 


Plenty  of  it.  All  sizes.  Prices  yioht 

Electro  moqnets  uuilt  and  rewound. 

Induction  coilsWiltto  specification. 
The  MILLER-KNOBLOCK  ELECTRIC  MF&.CG. 

South    Bend,     Indiana. 
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THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  liand, ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  in  use  less  than  1*2  months  and  which  are  in  Hrsi-cluss  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

lO  Brideing 'Phones SO.SOJeach 

SO  t^erles  "  7.50     " 

lO  DesU  "  5.50      * 

Anyone  interested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay. 


DEALERSZaHUCONTR  ACTORS 

For  Satisfactory  Intercommunicating 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


RESISTANCE  WIRES 

Bars  and  Covered.  For  Ail  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK,  N.  J. 

Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bidg..  CHICAGO. 


TRADE  MARK. 

Tested  Fnfle  Wire  and  Fuse   Linbs 

Standard  for  Accuracy. 


Id  the  manufacture  of  Fuaes  there  are  two  essentials, 
lar,  accuracy;   2o.  UNIFORMITY. 

The  Steady  increase  In  our  busmesa  duHog  the  past 
twelve  years  l3  the  beat  evidence  that  our  goods  meet 
all  reiiuirements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &.  MFC.  CO., 

58-MN.  JeffereoiiSt.,Cblc<{o.  853  Broidwiy,  New  York. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO.  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
^A^o   >Vro    Prepared    to    F'urnlsh    ^est   Qualify 


NAAIRI 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 

Any  silk  or  cotton  Insulated  Wire  made  to  order 
Standard  Products  in  stock. 


ALSO 

SWITCHBOARD 

CABLE. 


CHICAGO 
TELEPHONE 

SUPPLY  CO.=CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


..VIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


A  Direct  Beading  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  ISAGF  <&  BBO., 

Successors  to  American  Electric  Specialty  Co., 
183  Iiiberty  St.,  Kew  Xork  City. 

New  York   Agents  Wirt  Electric  Co.  Eheo- 
Btats  and  Brushes. 


NOT  EVERY  MANUFACTURER  SELLS  SUCH  A 

SOUNDPROOFBOOTH 


AS  THIS  FOR 


$40.00. 


This  is  our  price,  crated,  F.  O. 
B,  cars.  Toledo,  and  If  you  buy  It 
and  set  it  up  and  don't  like  It  you 
can  send  It  back  inside  of  five 
days  after  arrival  at  your  station, 
if  not  injured,  and  we  will  stand 
freight  one  way.  Can  you  suggest 
any  fairer  proposition  'i 

It  has  two  separate  doors  (not 
ONE  door  double  ihlckne-^s).  two 
walls  andceilings,  two  floors  with 
felt  insulation,  and  double 
strength  plain  glass  front  and 
one  side.  Chipped  glass  costs 
but  70  cents,  gi'ound  glass  gl. 00, 
more.  If  you  want  glass  In  front 
only,  deduct  $2.50.  Made  of  oak 
with  Hne  cabinet- finish.  Extra 
for  quartered  oak,  cherry,  or  ma- 
liogany  finish, 

$4.00. 

Can  you  afford  to  go  without 
it  ?  Figuring  fi  iiercent.  Interest 
and  10  iJtT  cent,  deiireriatlon  (loo 
lilgii);  it'will  cost  irj.40  per  year, 
orJ)4  ccnts.iicr_monlh,to  own  one 
Imoth.'i^Can't  you  increase  your 
toll^Hne  receiptsall  of  54  cents? 
''  Would  your  hoK'l  'jiliones  jtay 
better  tolls  if  you  insialli'd  Ijooths 
and  pay  stations?  Wdiild  an 
outfit  in  your  Postofllce  pay? 

Our  fuilline.  catalogue  on  request,  runs  from  $22.50  lo  $180.00,  but  our  banner  bargain  Is 
Ko.  6  as  above.    Read  our  offer  again. 

SEND  FOR  CATALOGUE  ON  PAY  STATIONS. 

iF.BISSELL  COMPANY, 

I  14-1  16  ST.  CLAIR  ST.    TOLEDO,  OHIO. 


Write  to  W.    IM.   MATTHEWS 
ti  BRO.,    exclusive    agents  for 

STOMBAUCH 
GUY  ANCHORS, 

603  Carleton  Bidg.,  St.  Louis, 
for  tlieir  new  catalogue  on 
Anchiors.  It  gives  some  new 
data  in  regard  to  pole  guying. 


BDQO  SCHUMACHER,  Prest. 

J.  A.  ARBOQAST,  Vlce-Prest. 


MAX  SCHUMACHER,  Sec'y  and  Treai. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 

AKRON,     -     OHIO. 


Hotel  or  Hou$« 
Telsphone. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Teleplione 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intarcommunlciling 
Factory  T»lephon«. 
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;OOK    CATAL-OOU 

RKRT    XI. 


THE  TELEGRAPH,  TELEGRAPH 
CODES. 

(Continued.) 
Universal    (The)    Telegrapli    Ciplier    Code. 

Arranged  for  General  Correspondence.  12mo,  cloth. 
Sl.OO 

■\VeI>l>,  H.  L.  A  Practical  Guide  to  the  Testing  of 
Insulated  Wires  and  Cables.  Illustrated.  -  32mo, 
cloth  Sl.OO 

M'ilkinson,  H.  D.  Submarine  Cable  Laying  and 
Repairing    54.00 

AViHiams,  W.  Manual  of  Telegraphy.  Illustrated 
by  93  Wood  Engravings.     Sto.    cloth §3.50 

Vonng',  J.  Elton.  Electrical  Testing  for  Tele- 
graph Engineers,  with  Appendices,  consisting  of 
Tables.    Svo,  cloth.    Illustrated $4.00 

THE  TELEPHONE. 

Allsopt  F.  C.  Telephones,  Their  Construction  and 
Fitting.  A  Practical  Treatise  on  the  fitting-up  and 
maintenance  of  Telephones  and  the  auxiliary  ap- 
paratus. SOS  illustrations,  and  folding  plates.  Third 
edition.     12mo,    cloth    $1.25 

Bell,  J.,  and  "Wilson,  S.  Practical  Telephony; 
adapted  to  Requirements  of  City  and  Guilds  of 
London  Institute.  Sto,  Ump  cloth.  London,  1S9S. 
-.....$1.00 

Bennett,  A.  R.  The  Telephoning  of  Great  Cities 
and  an  Electrical  Parcel  Exchange  System.  Two 
Papers  read  before  the  British  Association  at 
Cardiff.  Revised  edition.  Numerous  diagrams. 
Paper   $0.35 

Bennett,  A.  R.  The  Telephone  System  of  the  Con- 
tinent of  Europe,  with  1G9  illustrations.  Svo,  cloth. 
§4.50 

Bottone,  S.  R.  Electrical  Instrument  Making  for 
Amateurs.  A  Practical  Handbook,  with  4S  illustra- 
tions. Fourth  edition.  Enlarged  by  a  chapter  on 
The  Telephone.     12mo,   cloth $0.50 

Dobbs,  A.  E.  Practical  Features  of  Telephone  Work. 
134  pages.  5x7;  61  illustrations.  Cloth.  1S99.$0.75 
Chapter  I.  1.  Pitfalls  in  Starting.  Poor  vs. 
Good  Work.  2.  Starting  the  New  Exchange—Wire 
—Aluminum  Conductors.  3.  Country  and  Toil  Lines. 
4.  Exchange  Lines  and  Circuits.  5.  Size  of  the 
Return  Wire.  6.  Locating  Lines,  Poles,  Insulators, 
etc.— Poles.  Insulators.  7.  Guys,  Braces,  etc.  S. 
Corner  and  Junction  Poles,  etc. — Guys — How  to 
Cross-connect  on  Terminal  Poles,  etc—Tree  Trim- 
ming. 9.  Cables.  10.  Underground  Conduits.  11. 
Manholes — Counting  Terminals — Fuses  and  Lightning 
Arresters.  12.  Selection  of  Instruments.  13.  Selec- 
tion of  Instruments.  15.  The  Induction  Coil.— A 
Primary  Lesson.  16.  The  Receiver— Instrument 
Specifications  —  Wiring  —  Miscellaneous  —  Trans- 
mitters. 17.  Instrument  and  Line  Troubles — other 
Items.  IS.  Switchboards^r.atteries- Central  Battery 
Systems — Repeating  Coils — Cross-connecting  Boards. 
19.  Hints  on  Exchange  Manngement.  Apppndix; 
Wire  Tables  and  Formulae -Specific  Induction  Ca- 
pa cities— Properties  of  Copper  Wire— Properties  of 
Galvanized    and    Steel    Wire — Aluminum    Wire — Sup- 

-  porting  Capacity  of  Galvanized  Strands- Spans  in 
Feet. 

Dn  3Ioneel,  Connt.  The  Telephone,  the  Micro- 
phone and  the  Phonograph.  With  additions  and 
corrections  by  Author.  70  illustrations.  ]2mo, 
cloth $1.25 

Herbert's  Telephone  System  of  British  Postoffice. 
$1.50 

Hopkins,  'W.  J.  Telephone  Lines  and  Their  Proper- 
ties. Xew  edition,  revised  and  enlarged.  Illus- 
trated.     12mo,   cloth ■ $1.50 

Hopkins,  "William  J.  The  Telephone.  Outlines  of 
the  Development  of  Transmitters  and  Receivers. 
12mo,  cloth.    New  York,  1S9S $1.00 

Houston,  E.  J.,  and  Kennelly,  A.  E,  Electric 
Telephony.  (Elementary  Electro-Technical  Series.) 
IGmo,    cloth.      Illustrated    , $1.00 

Hn^iies,  Norman.  The  Magneto  Hand  Telephone. 
Its  Construction,  Fitting  Dp,  and  Adaptability  lo 
Every    Day    Use.      12mo,    cloth ...$1.00 

Hyde.  W".  H.,  and  SIcManman,  J.  A.  Tele- 
phone Inspector's  Handbook.  Telephone  Troubles 
and  How  to  Find  Them.  &4  pages.  Many  illus- 
trations.    Price    $0.25 

The  only  book  enabling  telephone  men  to  instantly 
overcome  telephone  troubles. 

Miller,  Kempster  B.  American  Telephone  Prac- 
tice. 518  large  octavo  pages.  379  illustrations.  .$3.00 
This  book  treats  of  the  subject  in  a  simple  and 
comprehensive  manner  from  the  practical  standpoint, 
and  almost  entirely  without  tlie  use  of  mathematics. 
All  matters  of  principle  and  practice  are  clearly 
and  fully  considered,  enabling  the  reader  to  ob- 
tain an  understanding,  not  only  of  the  rudiments  of 
telephony,  but  also  of  the  most  intricate  circuits  ot 
modern  exchanges.  The  text  is  profusely  Illustrated 
by  cuts  of  commercial  apparatus  and  carefully  pre- 
pared  diagrams  of  circuits.      No   diagram    Is  given 


without  a  full  explanation.  The  apparatus,  circuits 
and  methods  of  the  American  Bell  Telephone  Com- 
pany are  fully  described,  and  a  large  amount  of 
space  given  to  the  products  of  the  various  inde- 
pendent companies,  the  systems  of  nearly  all  of  the 
more  prominent  companies  being  fully  explained. 
Much  space  is  devoted  to  overhead  and  under- 
ground construction  work,  the  methods  of  erecting 
poles,  stringing  wires  and  cables,  the  In.vlng  of 
conduits  and  drawing  In  of  cables  being  fully  covered 
in  detail.  The  final  chapter  gives  a  concise  descrip- 
tion of  the  apparatus  and  methods  used  in  making 
all  of  the  tests  required  in  commercial  telephone 
work,  such  as  the  measurement  of  resistance,  In- 
sulation and  capacity,  and  the  location  of  faults 
on    lines   and    cables. 

Patented    Telcpliony.       102    pages.       Illustrated. 

Price $1.50 

A  review  of  patents  pertaining  to  telephones  and 
telephonic  apparatus,  describing  fully  the  more  im- 
portant   details. 

Poole,  J.  The  Practical  Telephone  Hand-Book  and 
Guide  to  the  Telephonic  Exchange.  Second  edition, 
revised  and  enlarged.  12mo,  cloth,  with  2SS  illus- 
trations     $1.50 

Preece,  "W.  H.,  and  Stnbbs,  Artbnr  T.  A 
Manual  of  Telephony.  With  illustrations  and  plates. 
12mo,    cloth    $4.50 

Prescott,  G.  B.  The  Electric  Telephone.  Second 
edition,  revised  and  enlarged.  795  pages.  -  Svo, 
cloth     $6.00 

Thompson,  Silranns  P.  Phillip  Rels;  inventor  of 
the  Telephone;  a  Biographical  Sketch  with  Docu- 
mentary Testimony.  Translations  of  the  Original 
Papers  of  the  Inventor  and  Contemporary  Publica- 
tions.   Svo,  cloth.    3  plates  and  4S  engravings.  .$3.00 

"Webb,  H.  li.  Telephone  Hand-Eoob.  12mo,  cloth. 
133  illustrations.    Chicago,  1900 $1.00 

Extract  from   Preface. 

"This  little  -book  has  no  pretension  to  be  con- 
sidered a  complete  treatise  on  telephony  as  it  ex- 
ists In  America.  The  time  for  such  a  work  is  not 
yet  come.  But  it  Is  felt  that  there  is  a  demand 
for  a  practical  book  on  telephone  working  and  man- 
agement, and  the  Telephone  Hand-Book  Is  an  at- 
tempt at  meeting  that  demand.  With  the  exception 
of  a  few  chapters  dealing  with  certain  forms  of 
transmitters  and  receivers  used  in  Europe,  which 
are  given  for  the  information  of  those  who  may 
wish  to  engage  in  the  manufacture  of  telephones, 
the  boob  is  based  entirely  on  standard  American 
practice;  and  most  of  the  material,  apparatus  and 
methods  described  are  peculiar  to  or  have  originated 
in  this   country." 

Contents. 

Chapter  1.  The  Invention  of  the  Telephone.  2. 
Sound  Waves.  Articulate  Speech.  3.  Electric  Tele- 
phony.   The     Bell     Telephone.    4.  The     MIcropTiODe. 

5.  Current     Induction.       Electromagnetic     Induction. 

6.  The  Induction  Coll;  Its  Use  in  the  Telephone 
Transmitter.  7.  The  Complete  Telephone  Circuit. 
8.  Magnet  Telephones.  9.  The  Bell  Telephone  Re- 
ceiver. 10.  Other  Forms  of  Magnet  Telephones.  11. 
The  Cower,  Ader  and  D'Arsonval  Receivers,  Mer- 
cadier's  Ei-Telephone.  12.  The  Siemens,  Kotyra. 
Neumayer  and  Bottcher  Receivers.  13.  Carbon 
Trans  mi  ttei-s.  14.  The  Blake  Transmitter.  15.. 
The  Long-Distance  Transmitter.  16.  Tbe  Solid-back 
Transmitter.  17.  The  Berliner  Transmitter.  IS. 
The  Cuttrlss  Transmitter.  19,  Various  Euroi>ean 
Transmitters.  20.  The  Efficiency  of  Carbon  Trans- 
mitters. 21.  Batteries  for  Telephone  Work.  23. 
Open  Circuit  Batteries.  23.  Closed  Circuit  Bat- 
teries. 34.  The  Practical  Management  of  Batteries, 
25.  Magneto-Bells.  26.  Automatic  Switches.  27. 
Telephone  Line  Construction.  28.  Metallic  Circuits. 
29.  Underground  Wires.  30,  Lightning  Arresters. 
31,  Inside  Wiring.  .32.  Installation  of  Telephone  In- 
struments. 33.  Inspection  and  Maintenance.  34. 
The  Condenser;  Its  Use  in  Telephony.  35.  Electro- 
maguetic  Retardation.  36.  Exchange  Wor1:ing.  .37. 
Small  Exchanges,  38.  Party  Lines:  The  Bridging 
Bell.       39.  Long-Dlstance     Telephony.       40.  Duplex 

TRANSFORMERS. 

Adams,  George.  Transformer  Design.  A  Treatise 
on  Their  Design,  Construction  and  Use.  With  64 
diagrams.      12mo,  cloth.     London.   1S97 $1.50 

Bedell,  Frederielc.  The  Principles  of  the  Trans- 
former.    Svo,    cloth.      New  Tork.    1S96 $3.25 

This  boob  contains  an  extensive  treatment  of  the 
laws  and  principles  governing  the  operation  of  the 
transformer.  A  feature  of  the  work  is  the  unity 
aud  sequence  of  treatment,  the  method  of  treatment 
being  such  as  to  make  It  valu.able  to  the  practicing 
engineer  as  a  worb  of  reference  and  to  the  stu- 
dent as  a  text-boob.  The  book  contains  chapters  on 
Transformer  Systems  of  Distribution.  The  Design 
and  Construction  of  Transformers,  Constant  Current 
and  Constant  Potential  Transformers.  The  Simple 
Theory  and  the  General  Theory  of  Transformers.  Ef- 
fects of  Hysteresis  and  Foucault  Currents,  Trans- 
former Diagrams  and  Transformer  Testing.  Graphi- 
cal Methods  are  freely  employed.  The  volume  con- 
tains about  400  pages  with  over  200  illustrations. 

Fleming-,  J.  A.  The  Alternate  Current  Transformer 
in  Theoi-y  and  Practice.  Vol.  I.  The  Induction  of 
Electric  Currents.  500  pages;  fully  illustrated  and 
with  copious  index.      Fifth  Issue.     Svo,  cloth.. $5.00 

Ford's   Test  of  Modern  American  Transformers.  .$0.25 


Haskins,  C.  H.  Transformers.  Their  Theory,  Coo- 
Btraction  and  Application,  Simplified,  38  *  illustra- 
tions.     12mo,    cloth $1.25 

Ivapp,  Gisbert.  Transformers  for  Single  and  Multi- 
phase Currents.  A  Treatise  on  Their  Theory,  Cou- 
structlon.  and  Use.  Translated  from  the  German 
by  the  author.  With  133  illustrations.  12mo,  cloth. 
London,  1896.     (Specialist's  Series.) $1,75 

Ivapp,  Gisbert.  Dynamos,  Alternators  and  Trans- 
formers.     138   illustrations.      12mo,   cloth $4.00 

Uppenborn,  F.  History  of  the  Transformer,  Trans- 
■  lated  from  the   German.      12mo,    paper .?0.75 

AVeekes,  R.  W.  The  design  of  Alt'Ornate  Current 
Transformers.      Illustrated.      12mo,    cloth $1.00 

WIRING  HANDBOOKS  AND  TABLES. 

Allsop,  F.  C.  Practical  Electric  Light  Fitting.  A 
Treatise  on  the  Wiring  and  Fitting-up  of  Buildings, 
Deriving  Current  from  Central  Station  Mains,  and 
the  Laying  Down  of  Private  Installations,  Including 
the  latest  edition  of  the  Phoenix  Fire  Ofllce  Rules. 
324   illustrations.      12mo,    cloth $1,50 

AtTTOod,  L.  C  Practical  Dynamo  Building.  With 
Detail  Drawings  and  lastnictlons  for  Winding. 
Giving  correct  sizes  of  Wire,  Dimensions  of  Iron, 
etc.  Also  Diagram  for  House  Wiring.  Illustrations 
and  plates.     4to,   cloth $3.00 

Badt,  F.  B.  Incandescent  Wiring  Hand-Book,  with 
42    illustrations    and    five    tables.      Fourth    edition. 

12mo,    cloth.     Chicago,  1900 ?1.00 

A  timely  boob,  containing  full  Instructions  for 
Incandescent  Wiring,  and  complete  information  con- 
cerning methods  of  Running  Wires,  Location  of 
Safety  Devices  and  Switches,  Splices,  Insulation 
and  Testing  for  Faults.  Wire  Gauges.  General 
Electrical  Data,  Calculating  Size  of  Wires,  Wiring 
of  Fixtures,  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants. 

Contents. 
Introductory.  The  Multiple  Arc  System.  The 
Three-AVire  System.  Methods  of  Running  Wires. 
Cleat  Work.  Molding  Work.  Concealed  Work.— a. 
When  the  Building  is  Being  Constnicted.— b.In  a 
Completed  Building.  Location  of  Safety  Devices 
and  Switches.  The  Tree  System.  The  Closet  Sys- 
tem. Safety  Devices.  Switches,  Splices.  Safety 
Rules.  Insulation  and  Testing  for  Faults.  Wiring 
of  Fixtures.  Wiring  of  Elevators.  Wire  Gauges. 
General  Electric  Data.  Coulomb,  Ampere.  Volt. 
Ohm.  Conductors  and  Insulators.  Ohm's  Law. 
Conductivity.  Divided  Circuits.  Work.  Energy. 
Calculating  Sizes  of  Wires.  Plans  and  Symbols. 
Drop  of  Potential  aud  Loss  of  Energy.  Practical 
Rules  for  Determining  Sizes  of  Wires.  Safe  Carry- 
ing Capacity.  The  Three-Wire  System.  Explana- 
tion of  Tables:  Table  No.  1 — Gauges  in  Circular 
Mils.  Table  No.  2— Electric  Light  Conductors.-  Ta- 
ble No.  3— 50-Volt  Lamps.  Table  No.  4^75-Volt 
Lamps.     Table  No.  5— llO-Volt  Lamps. 

Bonlt,  W.  S.  The  Comprehensive  International 
Wire  Table.     Oblong,  cloth $2.00 

Cnsbins,  H.  C,  Jr.  Standard  Wiring  for  Electric 
Light  and  Power.  A  Compilation  of  formulae,  rules 
and  requirements  from  the  most  modern  practice, 
and  in  accordance  with  the  rules  and  requirements 
of  the  Boston  Fire  Undenvriters'  Union,  the  New 
England  Insurance  Exchange,  and  as  recommended 
by  the  Undenv'riters'  International  Electric  Asso- 
ciation.    12mo,  leather $1.00 

Emmett,  Wm.  M.  Alternating  Current  Wiring  and 
Distribution.     16mo,  cloth.     Illustrated $1.00 

Grier,  Tbos.  G.  Wiring  Tables,  and  How  to  Use 
Them.     104  pages.     Many    tables    aud  Illustrations. 

$1.00 

A  most  timely  book  on  wiring  and  one  of  the  most 
reliable. 

Herin^,  Carl.  Universal  Wiring  Computer  for  de- 
termining the  size  of  Wires  for  Incandescent  Elec- 
tric Lamps,  Leads  and  for  distribution  ■  in  general, 
without  calculation,  formula  or  .knowledge  of  Mathe- 
matics, with  some  notes  on  wiring  and  a  set  of 
auxiliary    tables.      12mo,    cloth $1.00 

Iviniber,  George  -H.  Electric  Wiring  Specifications 
for  Incandescent  Lighting.  59  pages.  Svo,  flexible 
cover   $1.00 

Robb,  Rnssell.  *  Electric  Wiring  for  the  Use 
of  Architects,  Underwritoi-s,  and  the  Owners  of 
Buildings.  Small  4to,  cloth.  Illustrated.  New 
York.    1S96    $2.50 

X  RAYS. 

Barker.  Geo.  F.  Runtgen  Rays.  Memoirs  by 
Rontgen,  Stokes  and  J.  J.  Thomson.  Translated 
and  edited  by  Prof,  Geo.  F.  Barber.  12mo,  cloth. 
New  York,  1S99  $0.60 

Bottoue,  S.  R.  Radiography  and  the  "X"  Rays 
in  Practice  and  Theory,  with  constructional  and 
manipulatory  details.  32mo,  cloth.  With  47  illus- 
trations.    London.   189S    $1.00 

(To  be  Continued.) 
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Horizontal  Infernal  Self-Oiling  Engines,       25  fo  600  H.  P. 
Horizonfal  Medium  Speed  Engines,  300  fo  800  H.  P. 

Vertical  Oompound  Engines,  1 00  to  800  H.  P. 

The  Ball  Enbine  Co.,  Erie,  Pennsylvahia. 

Chicago  Office:  1526  Monadnock  Block. 


JEFFREY  fiiTr  DREDGES 


FOR  CAfALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (5)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  I'll. 
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m 


MDNDN ROUTE 


C  H.  £ 


TtlE  DIRECT  LINE BETWEeN 

CHICAGO. 

INDIANAPOLIS. 

AND 

CINCINNATI. 

4Trairv3  daily 

CITY  OFFICE  232  CLARK  ST., 

-..K^fi^^    CHICAGO. 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  5IZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  Nortk-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

461  Broadway,  -  NewYorkU^g  Vine  St.,  *  Cincinnati 
601  Ches't  St.,  -  Philadelphia  507  Smilhficld  St..  Pittsturp 
368  Washington  St.,  Boston  234  Superior  St.,  -  Cleveland 
301  Main  St.,  •  -  Buffalo  17  Campus-Martins.  Detroit 
SIS  Clark  St,,  •    •     ChicaKojo  KingSt.,Easl,Toronto,Ont. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXOX  CBirCIBIiC:  CO.,    -     JEKSEY  CITY,  N.J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  teats  at  Holyoke  enable  us  to  guarautee ; 
The  Largest  Power  ever  obtained  from  a  wheel  a '  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficienct/  ever  realized  whin 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  po$i. 
sible  strength.    A  gate  unequaled  in  quickiiess  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ESTABLISHKD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DrilliDB:,  Tapping.  Reaming.  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Afieuts,  Sellg:,  Sonnenthal  &.  Co., 


85  Queen  Victoria  Street,  London.  EqeUod. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentBge  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  AU  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  fo  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIREnENTJi 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  Yorl(,  Pa. 


REG.TRAOE MARKS  Jhe  Rhosphor  Bro Nz E  Smeltin5,Co. Limited, 

2200   WASHINGTON  AVE.,PHILADELPH1A. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,R0DS,SHEETS,ET(5. 
J .iicj^nvcMun/ie."  —  DELTA    METAL""-" 

'^  CASTINGS,  STAMPINGS  and  FORCINGS 

'^  ORIGINAL  ANDSOLEMAkERSINTHEU.S. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


I60 


2fember  of  the  American  InBtitute  of  Electrical  Engineers,  aiid  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "J.  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  *' Electricity  in  Daily  Life." 


133   lllus-tra-tions,  Clo-tKi,  hHand-Boolc 


*ri^^  $I.OO. 


Bxtract  ffom  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  In  America.  The  time  for  such  a  work  Is  not  yet  come.  But  it  is 
felt  that  there  Is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELKPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  nsed  in  Europe,  which  a-e  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  tlie 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  It  the  best  book  of  its  kind.     It  Is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  In  its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  ty 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Sound    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coll:   Its   Use    in   the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet  Telephones. 

9.  The    Bell    Telephone    Receiver. 

10.  Other  forms  of  Magnet  Telephones. 

11.  The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mercadier's  Bl-Telephone. 

The  Siemens,  Kotyra.  Neumayer  and 
Bottcher    Receivers. 


12. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 
23. 
24. 

25. 
26. 
27. 


-CONTBWTS 

Carbon  Transmitters. 

The   Blake   Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The  Cuttrlss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 


CHAPTER  28. 
29. 
30. 
31. 
32. 

33. 
34. 
3S. 
36. 
37. 


Telephone  Line   Construction. 

Fnbushed  ana  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Building,  Chicago 


Metallic  Circuit. 

Underground    Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Teleplione  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange  Worlting. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MCNOMINEE.  MICH,    and      poRTJ- A  N  d,  OBECO  N. 

WHOLESALE         PRODUCERS 

SO-FOOT   TO   80~FOOT    POLES   OUR  SPCCIALTY 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


CEDAR  POLES,  TIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

R-IVIORS 


PRIIKCIPAI,  OFFICES. 


sAeurATV,  aiicH. 


IPX^XaW^  (WwA^XoAU/  §A/;^^kVV\W  ^MfU  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urgi  Stock  Constantly  on  Hand. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.: 


8ERTH0LD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago,  You  will  save  TIME  and 
MONEY  by  doing  so.   ' 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


THE  TELEPHONE  HAND-BOOK 

BT 

HEKBEKT  LA'WS  WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PTTEUSHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Smte  510  Marquette  BulldlnE,  CMcags 

TELEPHONE  POLES. 

I  have  tlie  following  poles  for  sale, 
and  can  ship  immediately. 

25  ft.,  5,  6  and  7  inch  tops 2,800 

30  ft.,  6  and  7  inch  to  -s 3,100 

35  ft.,  6  and  7  inch  tops 2,150 

40  ft.,  6  and  7  inch  tops 1,100 

45  ft.,  7  inch  tops 750 

50  ft,  7  inch  tops 320 

55ft.,  7inchtops 109 

60  ft.,  7  and  8  inch  tops 74 

65  ft.,  7  and  8  inch  tops  18 

Inspection  Guaranteed.  Write  for  prices. 

P.  Hr.  CABROLI., 

Traverse  City,  •  9Uch. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewisbur?.  Tenn.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Montlcello,  Ark. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 

SINGLE,  DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 


Compressors 


OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.. 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


A  PRETTY  STORY. 

Eight  months  ago  the  Texas  Arm  &  Pin  Co.  began  manufacturing  things  in- 
clined electrically  wooden,  like  cross-arms,  pins  and  brackets.  An  old,  no-account, 
second-hand  machine,  in  a  broken-down  factory,  was  used,  but  now  they  have  four 
factories  with  new  and  late  machinery,  and  are  shipping  more  cross-arms  than  the 
law  allows.     But  they  can  ship  more.     They  are  untapped,  long-leaf,  yellow  pine. 

Branch  Office:  10  Temple  Court  Building,  Chicago,  W.  H.  QUAW,  Mgr.  HarrTsoribis. 

Or  the  home  office  at  Beaumont,  Texas,  is  where  you  write  for  more  information  and  a 
pretty  and  useful  pamphlet. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 

Electrician  Publishing  Company, 

SnlteSIO  Vfaranette  BIdc_  Chlcsc.. 


R.    H.   LEAVITT, 

Capron,  IIU 

Manufacturer  of 

STANDARD    ELECTRIC^LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It.  Will  sit  up  late 
and  rise  early  to  answer  you  and  fill  your  orders 


A' 


B£awaw 


Price 

$2.00. 
Delivered. 


THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refur^ded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 
dynamo.  

E.  R.  WAUGA3IAK, 

Electrical  Wireman.  Kittanning,  Pa. 

Cleveland  Armature  Works,  Cleveland.  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly.  E.  E.  Waugaman. 

CLEVEUND  ARMATURE  WORKS.  1281  HamlltonSt.. Cleveland. 0. 


POLES 


W.  0.  STERLIN6  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Tards  in  Mlcblean. 

Wholesale  Producers  for  30  yean. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Mmnnfu^turflr.  uid  Dealer*  la 

Yalltw  I'ine  Crost  Arms,  Looutt  Pins,  Oak  Pins,    Elactrlcil 
Mouldings,  Oak  Brackets.     Large  slocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.   ^^WEITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Frlcea. 


POLES 


Catalogue  -and    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  LInemin  and  Construction  Men- 

AODRCBS: 

MATHIAS  KLEIN  A  SON,  Manufacturers. 
87-89  w.  VAN  auREN  ST.  .  Chicflgo.  III. 


MianaDOlis-Ariii,  Bracket  &  Pin  Co. 

Succasaors  to  *J.  B.  MACERS, 

MANUrACTURCRS    OF 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'oHice:  126$.  Mlildl.n  St,  lndl«ii>polli.  Ind. 
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Westinghouse 


Induction 
Motors 


Operating  economically  in  Factories,  Machine  Shops/Mines  and  Mills,  under  all  conditions. 


\7estingIiouse  Induction  Motors  Operating  Crane* 


Westinghouse  Electric 


&  Manufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


THE  ABSENCE  OF 


COIPLICATED  STARTINa  MeCHARISI 


and  the  simplicity  of  operation 


KSF3K^I/VI_I-'V    /K^^kF^T  ^1 


Single-Phase  A.  C.  Motors 

to  all  conditions  where  It  Is  Impossible  to  give  a  motor  close  attftntlon. 

Write  for  prices  and  Bulletins  Nos.  24,  35.  37  and-39,  telling 

of  their  many  other  advantages. 


10  H.-P.  A.  C.  MOTOR. 

WAGNER    ELECTRIC    MFG.   CO., 

General  Offices  and  Works  at  ST.  LOUIS,  U.  S.  A. 

BRANCH  F^ :— New  York,  222  Havemeyer  Bldg, ;  Philadelphia.  1000  Bctz  Bldg. ;  Chicago, 
1624  Marquette  Bide. ;  Boston.  620  Atlantic  Ave.;  Baltimore.  204  E.  Lexington  St.;  San  Francisco. 
693  Mission  St.;  Yokohama,  Japan;  London.  England;  City  of  Mexico.  Prlmera  Humboldt.  12 
Apartardo  2100,  Chas,  L.  Seegor,  Agt.;  Foreign  Department,  223  Havemeyer  Building,  New  York. 


«r>0'r^c^r>c^r^c^r>'<.>'r>-c^<<400''rs^i.»<i^<x«^A.»>fV-<x>-<t.»<-»* 


American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure 7nos£  favorable  quoiaiions  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


"^/^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works : 


Albany.  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md, 
Butte,  Mont. 
Columbus.  Oliio. 
Chicago,  111. 


IILLIBAIDCE, 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira.  N.  Y. 
Groton.  N.  Y. 
Horseheads,    N.   Y. 


Lafayette,  Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Sydnev,    N.    S.   W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 
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FORT    WAYNE    ELECTRIC    WORKS 

(INCORPORATED), 

WE  ARE  PREPARED  TO  FURNISH  REPAIR  PARTS  FOR  APPARATUS 
FORMERLY  MANUFACTURED  BY  THE 

SIEMENS-HALSKE  ELECTRIC  COMPANY 

OF  AMERICA. 
All   requests  for  information  or   prices  will   be  given   prompt  attention. 

Main   Office   and    Factory:    FORT   WAYNE,    IND. 

BRANCH  OFFICES: 


BOSTON,   MASS.,   518   Exchange    Building. 
PHILADELPHIA,   PA  ,   101    The  Bourse. 
SYRACUSE,   N.   Y,,   717   Dillaye  Building. 
PITTSBURG,   PA.,   902   Pifth   Avenue. 
CINCINNATI,   OHIO,   402    Neave    Building. 


ST.   LOUIS,   MO.,   818   Lincoln   Trust  Building. 
CHICAGO,   ILL.,   623   Marquette   Building. 
ST.   PAUL,   MINN..  615   Germania   Life   Building. 
GRAND   RAPIDS,   MICH.,   230   Houseman  Building. 
ATLANTA,   GA.,   8  South   Broad   Street. 


NEW  YORK   CITY,  40   Newr   Street. 


s--\i>«^e4>«^«^~J- ;  T  ■  • 
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NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS. 

You  Ought  to  Have  One.    Sent  Free  on  Request. 


ELECTRICIAN  PUBLISHING  CO., 

5iO  MARQUETTE  BUILDING,  CHICAGO. 
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RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

Tbe  Large9t  and  Oide^;!  Mannfacturers  of  Rbeo- 
siaii  In  ihc  World. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechaiiical  purposes*  in  sbeetsr 
tut^  rods  and  special  shapes.     Cataiogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


ALL   ^IVIALL    SPRIIVCS  VSIO 
BY  THE    ELECTfflCWL  T»?ADE 

THE  WALLACE  BARNES  CO. 

.BRISTOL,  CONN.  U.5.A. 
EST.  /as 7. 

5£ND  FOR  CATALOG '1 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GknkraL  OPIKES:     164  MARKET  STRKK  T, 

NEWARK.  N.J. 

Millions  in  use  on  One  Hundred  and  Korly- 
Ftvc  1X45)  railroads  in  the  United  Stales;  on 
over  Seven  Thousand  Five  Hundrf?d  (T.rjOO) 
miles  of  track. 


READY  FOR  THE  MARKET. 

"FKHOO,'*  the  new  style  Creole  rosette.   In- 

ealatlon  perfect,  Ions  ftaee.anperlor 

la  every  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Intl. 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  novelties. 

',■  .    :      .   .  ,  .ll  In  the  center  otlbeoUjilicJsand  can  furnish  Ibc  best  of  mmcrlal  in  the  clay  line. 
Ail  sizf.^;iri(l  iiylcs  accj^rding  to  tlie  requirements  of  the  Board  of  Uaderwrlltrs.    Sedd  for  prices. 

Canton  iNSULaroR  AND  Clay  Co.,  Canton,  Ohio. 


For  Porcelain  or  Clay  In* 
sulating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCADORE.  OHIO. 


MOGADORE  INSULATOR  CO., 

M.NUFl^CTURERS 


;Tci::;  Electrical  Supplies 


Tubings,  Bosiiings,  Knobs  and  Cleats. 

MOGADORE.  0. 


Buy  direct  fronn 
■     Factory. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSULATOUS. 

MAM-F.\(:Tt:REBS  OF 

PORCELAIN    OR   (CLAY     SPECIALTIES, 

Kaobf.  Cleats,- Clrcolt  Breikers. 
THE   BOWERS  i'MANllPACTURINa    CO., 
MOGADORE,  OHIO. 


American  Vitrifleil  ConMt  Cofflpany, 

MASITTACTUBBBB  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


EMERSON  1901  CATALOGUE 

OP  FAN  HOTORiil  WII.!.  BE  SENT  OS  REHCE8T.    t$ETBBA<. 
NKW  TVPJEB  DEtJCBIHED.    SEND  FOB  A  COPf. 

The  Eierson  Electric  Mfq.  Co. 

8t.  I.aul8,lHo.,  V- 8.  A 


l-J,^,>-l„  .,iliee. and  Warehouse,  . 
13b  Liberty  Street,  hew  York  City. 


Kentucky 
Incandescent 


KENTUCKY  ELECTRICAL 

Ohlc.KO  Agent,  J.  W.  Brooka,  eos  Plymouth  Bids 


LAMPS  |7c 

CO..  Owensboro,  Ky.  ■  M   U 

loka.  eos  Plymouth  Bids.  ^^    ^^  ^^^ 


»♦«♦«♦>♦»♦•♦•♦•»•♦•♦•♦•♦•■< 


»♦•♦•♦•♦• 


I  FARIES  ADJUSTABLE  LAMP  HOLDERS  | 

i      f 


PermlC  the  Electric  Liebt  to  be 

InRtanlly  Placed  tVlirre 

It  1m  Aieedcd. 


^oa'tur.  III. 


♦•♦•♦•♦•♦• 


^  Black  Diamond  File  Works 


Ine.  1S»5. 


I 

^  OVK  SOOOH  ABB  OK  SA1.E  JLN  BVEBV  X.EADINCI  HABDWABb'  V 
Vt  MTOBE  IK  THB  l!.\(TBD  HTATE8  A!n>  CANADA.  ^ 

I  G.&H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,  PA.  T 


Twelv. 
Madidt 
Awarded  at 
International 
Expotitient. 


Special 
Prize 

Gold  Medal 
at  AtlanU, 
1895. 


p— 

"'  ---;■'-  -—    ■ 

\f  STURTEYANT  \\ 

mimim  sets 

///  100  types  and  si^es. 
High  speed .  and  high  grade . 
We  build  both  engine  &  generator. 

] 

4k 

Blowers 
Exhausters 
Steam  Pans 
Electric  Fans 
Engines 

Electric  Motors 
Forces 

Exhaust  Heads 
Steam  Traps 
Heating 
Ventilating  ui 
Drying  Apparatus 
Mechanical  Dralt 

ISO 

IJ      B.F.  STURTEYANT  C".  boston 

^^.Sl.W  VOUK  -  PHlL,\r>KI.IMirA     CIIIC.M.O  ■  J.DVMd.v/ 

« 

Yfll.  nVIII.        $3PerAhiiu».     K-re-^'-^"'!-"' 


l^ubliBbinff  Company, 


^iz^vs^^    CHICAGO,  FEBRUARY  23,  1901. 


Entere1at™cas„l..,.,olllce».  I0   CENTS   »   BOPY.  NO.     8, 


mall  iiiaUer  ol'  tiis  tsecond  clttse. 


lEUIDI     ETV  INSULATED 

Imr^UCiA    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r  "ixson""^     simplex  Electrical  Company, 

ionadnock  Block,  CHICAGO.  75-8 1   Cornhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSON, 

nSTMonailnock  Block,  CHICAGO 


;kON/> 


18S9— Pari*  Exposition, 
Medal  for  Rubber  Insnlation. 

1893— liForld's  Fair, 
Medal  for  Rubber  Insulation. 


TRADSMARIb 


THE  STANDARD  FOR 

RUBBER  IXSULiATIOBT. 

Sole  Manufacturers  of 

weather,  y^j^g^^ 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  proof 
THE  OKONITE.CO.,  Ltd 

a'&VcS.V.I'.';;  [""'s"'-     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Suit 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL, SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH   AND    FIRE    ALARn   CABLES. 

All  Wires  are  tested  at  Factory.  JOarESBOBO,  IND. 


"  PHONO=ELECTRIC" 


rPhono-Electric 


WIRE  "^"Wh. 


n  you  want  a  strong,  tough 
and  reliable  trolley  wire  use 

'•  Phono-Eievtric." 


BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

<»0  W*»niMaTSH  ST..  NEWARK.  N.  4. 


7,01)0  IN  USE. 


Bipolar  and  Multipolar  Mo- 
tors from  Vi  to  50  horse  power. 
Dynamos  from  lo lights  to  700. 

We  sell  or  rent,    Goodproflt» 

for  agents.    The  Hobart  Elec.  Mfg.  Co.,  Troy,  Ohit* 


IMITATED  BY  MANY. 


ONLY   THE   BEST    GOODS   ARE    IMITATED   AND   WE 
STILL  LEAD. 

LOOK  AT  THE   LONG  LIST  OF  OUR  IMITATORS  AND 
«»>>  DECIDE  FOR  YOURSELF. 


EQUALED  BY  NONE 


OUR      MOTTO.       THE     RECOLLECTION      OF     QUALITY 
REMAINS  LONG  AFTER  THE  PRICE  IS  FORGOTTEN. 
ERICSSON  TELEPHONE  CO., 

396  Broadway,  NEW  YORK.         n.sas 


^ntE^SOTI 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 
Conduits. 


>A^.O^I 


^OIMI 


^ 


m/mm//M&!L^^^^m 


END    CtCVATIon. 


kUITS. 

We  Mtlte  Any 

Size 

Desired. 


(.ONGITUOINAL        tCCTlON      SHOW/ma 

,   THE    niCHleAIli    PIPE    CO.,    BAX    CITY,    jtUCHieAIT. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Blaclc  PiniJilidliiS  Tamlsli, 

SterUne  Black  Air  Xkrying  farnliili, 

SterllBg:  Black  Core  Plate  TarnUli. 

THE  STERLINB  VARNISH  CO., 

Pltt>blira.Pa..U.S,A. 


THE  STERLING  VARNISH  CO., 

95  rolmoreRow.  Birmingham,  PnolamJ. 


N;  tn. 


National   . 

India 
Rubber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
AMERICA. 

GEJiERAL  Offices;     164  MAKKET  STREET, 

NEWARK.    N.    J. 

Millions  in  use  on, One  Hundred  and  Forty-Five  (145) 
railroads  in  the  United  States,  on  over  Seven  Thousand  Five 
Hundred  (7.500)  miles  of  track. 


?ueen  ti  Co., 

lOlO  Chestnnt  St.,  Fhila. 

480  MONON  BLOG.,  CmICAOO, 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Coils. 


[PDOENIXOLASSCO.I 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 

;    GLOBES,  SHADES,  Etc.    ;: 

—  X 

I  SEND  FOR  A  COPY  OF  OUR  NEW  AND  <  > 
I  LATEST  CATALOGUE. 

■  Pittsbnrgh,    New  Yort    CMcago.  \  \ 


VlfESTIIM  ElEcWieal  In^trnmenS  Co,, 

114.120  WiUiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

WestDs  Siaidard  Portable  Dirsci  Reading 

Voltmeters,  MillKoltneters,  Voitammeters, 
Ammeters,    Miiliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohtnmeters.    Portable  6aivanometers. 

Our  Portable  Insiruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Labaratory.Standards  are  siill  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  In  poiht  of  extreme  accuracy  and 
lowest  consumption  of  enerpr. 
Berlin— European  Weston  Electrical  Instru- 
ment Co..  Rvtterstrasse  No.  88. 
LoKDOir— Elliott   liros.,  Xo.   101  St.    Martins 
Lane. 

Weston  FortaWe  Kalvanometer  for         Mention  the  Westerk  Electbiciak  when  writ- 
Brldsre  "Work,  ing  for  catalogues. 


Standard  UndergroundCableCo. 


642  The  Rookery, 
Chicago. 


Westlnghouse  Bldg.,        66  Liberty  St., 
Pittsburg.  New  \'orl£  City. 

Mills  Building.  San  Francisco. 


1225  BetZ  BldgM 

Philadelphia,  P»„ 


p  Electric  Gables,  Conduits,  Wires  and  Accessories^ 

Also  Hieb  Grade  Rnblier  CoTer«nl  Wires  ond  Cables. 


HOLOPHANE  GLASS  CO., 

15  Eas-fc  3St->ci.  SI:.,  NE^A/^  Y^FSK. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  KOI.D       nil  A  rl  «k  I  a 

Awardbd  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


The Onitect  States  Qarbon  GomPAny.  _ 

1  r\   nc7=::i 


'SPECIALTIES  ASPECIALTXi^-.™. 
L  ELECTROLYTIC.  ,-«**'%*? 


Lr~\^u-^s- 


■  ALTERNATINS.  DIRECT 
ENCLOSED.   OPE.M.i 


Cleveland.    Ohio.  U.  '5.    A. 
.NOT  IISI   CARBOM     TRUST 


U     \J 


i 

WESTERN    ELECTRICIAiN  Febnmry  23,  1901         ■ 


AN  INTERNATIONAL  NUMBER. 
TO  ALL  THE  WORLO  WILL  GO  THE 
MARCH  TWENTY-THIRD  ISSUE  OF 
THE  WESTERN  ELEGTRIGIAN.  THIS 
WILL  BE  OUR  ANNUAL  TELEPHONE 
NUMBER-NOW  SO  WELL  ESTAB- 
LISHEO  AND  SO  WIDELY  KNOWN. 
THIS  IS  A  GENUINE  SPECIAL  NUMBER 
OF  REAL  MERIT  FOR  DOMESTIC  AND 
FOREIGN  CIRCULATION,  AND  IS 
WORTH  A  DOUBLE  PAGE  ADVERTISE- 
MENT FROM  ALL  WIDE-AWAKE  AD- 
VERTISERS SEEKING  TO  INCREASE 
THEIR  TRADE  AT  HOME  AND  ABROAD. 
SEND  IN  YOUR  ORDER  AND  COPY 
FOR  A  LIBERAL  SPACE  AND  BENEFIT 
YOUR  BUSINESS. 


Februarj'  23,   1901 


WESTERN    ELECTRICIAN 


IM 


IN 


CARBONS 


I    Carbons  are  the 


The  "Electra" 

rbons  are  t 

I         recognized 

I  standard 

all  the 

world  over. 


^\_tCT/?^  -FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS.        -(.vS-PXA^ 


UNEQUALLH)  IN  QUAUp 
AND    EFFICIEJsKTf 


-U  I  ESOf  STEADY 
ILLIANTVLICHT. 


_-  /  /  /  n  \  N  "^^ 

HUGO  REISINGERiiBROADWAY  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


(( 


(( 


Crown 


"Insulated  Conductors 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Alden  Electric  Company       ..U 

Alexander.  Thomas 12 

American  Battery  Company.. — 
American  Bridge  Company.. .20 
American  District  Steam  Co..  8 

Amer.  Electric  Fuse  Co lu 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. .11 
Amer.  Reflt.  ^t  Lighting  Co. ..11 

Amer.  School  of  Corresp 13 

Amer.  SteeKt  Wire  Company.  3 
Amer.  Toll  Telephone  Co.. -.14 
Amer.  Vitrified  Conduit  Co... 13 

Ball  Engine  Company .18 

Barnes  Company,  Wallace. ...22 

Bamett  Company,  G.  &  H 23 

Becker  Brothers 12 

Belden-  LarwiQ    Electric    & 
Manufacturing  Company..  10 

Berthold  &  Jennings 19 

Besly  &  Co.,  Charles  H 22 

Big  Four  R.R — 

Bissell  Company,  The  F 14 

Blake  A  Co.,  John  E 19 

Blue  Kidge  Locust  Pin  Co. ...  19 
Bossert  EL  Construction  Co,  .12 
Bowers  Manufacturing  Co  ...22 

Bridgeport  Brass  Co  1 

BuUock  Electric  Mfg.  Co  ....  I 

Camp  Engineering  Company.l2 
Canton  Insulator  A  Clay  Co.  .22 

CarroU,  F.  X 19 

Central  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  »K  EL  Co..— 
Century  Telephone  Cons.  Co.  16 
Chicago  i  Alton  Railroad. ...13 


C.  A  N.  W.  R.  R 18 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co...— 

Chic.  House  Wrecking  Co — 

CM.  &St.  P.  R.  R 18 

Chicago  Mica  Company 11 

Chic.  Telephone  Supply  Co.  ..16 
Cleveland  Armature  Works.  ..— 
Columbus  Batt.  it  Spec.  Co.,    7 
Continuous  Rail  Joint  Com- 
pany of  America I 

Couch  &  Seeley  Company — 

Cream  Flus  Company 10 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co. 22 

Cutter  Elec.  &  Mfg.  Company.— 

D.  i  W.  Fuse  Company — 

Darlington  Electric  Foun- 
tain A  Supply  Company 9 

Davis  &.  Stltt  Company 19 

Dearborn  Drug  &  Cbem.  Co..  9 
DeDion-BoutonMotoretteCo.  4 
Diamond  Meter  Company....— 

Diehl  Mfg.  Companj' 5 

Dixon  Crucible  Co.,  Joseph. .18 
Driver-Harris  Wire  Company.  16 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 5 

Edwards  A  Company 13 

Electrical  Engineer  Institute.— 
Electric  Appliance  Company. 10 
Electric  Company  of  America  12 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company...  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co II 

Emerson  Electric  Mfg.  Co 22 


Ericsson  Telephone  Company  1 

Eureka  Electric  Company 15 1 

Faries  Manufacturing  Co :  — 

Farr  Tel.  &  Con.  Supply  Co.  .16; 
"For  Sale"Advertisements  ..  12^ 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 
Franklin  Eng.  A  Elec.  Co....—; 
Franklin  Model  Shop Hi 

Garl  Electric  Company 16 

General  Electric  Company. ..  8 
General  Electric  Repair  Co.  -  .12 
General     Incandescent     Arc 

Light  Company 9 

General  Incand.  Lamp  Co....— 
Gordon  Battery  Company^,...  13 

Gould  Storage  Battery  Co — 

Great    Western    Smelting   &_ 

Refining  Company. 9 

Gregory  Electric  Company.. 


12 

Hartford  Steam  Boiler  In- 
spection <fc  Insurance  Co..  .13 

HartwigA  Miller : — 

Hazard  Manufacturing  Co.. .10 

Helios-Upton  Company 6 

HiU,  W.  S.,  Electric  Co — 

Hobart  Elec.  Mfg.  Company. .  1 
Hodge-Walsh  El.  Eng.  Co ....  16 

Holmes  Fibre-Graph.  Co 13 

Holophane  Glass  Company. ..  1 
Humphrey,  Henry  H II 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company..  — 
Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co...  1 
India  Rubber  &  Gutta  Percba 

Insulating  Company 4 


Internat'l  Corres.  Schools..  .13 

Jeffrey  Manufacturing  Co IS 

Johnston,  Thomas  J 11 

Kansas  City  TeL  Mfg.  Co 15 

Kartavert  Manufacturing  Co. 22 
Kellogg  Switch.  &S.  Co...  15,  16 

Kentucky  Electrical  Co 4 

Keystone  Elect.  Inst,  Co — 

Klein  &  Son,  Mathlas 19 

KokomoTel.  &  EL  M.  Co 16 

Leather  Preserv.  M.  Corp — 

Leavitt,  R.  H — 

Leclanche  Battery  Company.l3 

Leffelife  Co.,  .James 18 

Lindsley  Brothers  Company.. 19 
Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company....  19 
Manhattan  Gen'l  Const.    Co. — 

Manross,  F.  N — 

Matthews  A  Bro.,  W.  N. 16 

McLennan  &.  Company, K..  ..10 

McRoy,  John  T. 10 

Mica  Insulator  Company 10 

Michigan  Pipe  Company 1 

MlUer-Knoblock  El.  M.  Co....— 

Miscellaneous  Advs 12 

Mogadore  Insulator  Co — 

Monarch  Fire  AppL  Co 16 

Monon  Railroad 18 

MunsellA;  Co.,  Eugene 10 

National  Arc  Lamp  Co 7 

Kational  Carbon  Company... — 

National  India  Rubber  Co I 

National  TeL  Equlpm.  Co....  15 

New  York  Ins.  Wire  Co 9 

No n- Polarizing  Drj'  Batt.  Co.— 


North  Electric  Company 14 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 13 

Olds  Motor  Works 22 

Okonite  Company,  The I 


Pacific  Electric  Company.  ...  4 

Page,  Charles  G 11 

Paiste  Company,  H.  T 13 

Palmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

Perrizo  &Sons .•-. 19 

Peru  Elec.  Mfg.  Company ....  22 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co..  .11 

Phcenis  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Pittsburgh  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Eelslnger,  Hugo 3 

R.  L  Teleph.  &  Elec.  Co 16 

Richmondt  Conduit  Co 11 

Robertson  &  Sons,  James  L..— 

Rockwood  Mfg.  Company 1 

Roebling's  Sons  Co.,  J.  A 5 

Sage  &.  Bro.,  F.  B 16 

Sargent  Company,  The 19 

Sargent*  Lundy — 

Sawyer-Man  Elec,  Company. ^20 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The..  1 

Smith  Co.,S.  Morgan 18 

Smith,  Theo 10 

Spahr&  Swingle 16 

Spies  &  Company,   .   22 

Sprague  Electric  Company. .  .11 


Standard  TeL  &  Elec.  Co 15 

Standard  Underg.  Cable  Co. ..  1 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 11 

Star  Brass  Works 18 

Sterline  A  Son,  W.  C 19 

Sterling  Electric  Company.  ..— 
Sterling  Varnish  Co.,  The....   1 

Stewart  &  Co.,  Frank  H — 

Stilwell-Blercc      &    Smlth- 

Valle  Company 19 

Stow  Mfg.  Company — 

Stromberg-Carlson    Tel.  Mfg. 

Company : ....  14 

Sturtevant  Company,  B.  F....22 
Swedish-American  Tel.  Co ...  15 

Tenn.  Lumber  Company 19 

Texas  Arm  &  Pin  Co 19 

Thomas,  Wilcox  &  DIetz 17 

Torrey  Cedar  Company 19 

United  States  Carbon  Co 1 

Varley  Duplex  Magnet  Co . .     15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company,. 22 

Wagner  Elec.  Mfg.  Company. 20 

Wagner,  Herbert  A 10 

Walsh's  Sons  &  Company  ...  l 
Warner  Electric  Co.,  The  ..  14 
Warren  Elec.  Mfg.  Company..  9 

Western  Electric  Co; 7 

Western  El.  Supply  Company.— 
Western  Tel. Const.  Company.  15 
Westinghouse      Electric     & 

Manufacturing  Company. ,  20 
Weston  Electrical  Inst.  Co...  1 

Wlllyoung.  Elmer  G — 

Woods,  Waring  A  Co 22 

Worcester  Company.,  C.  H. .  19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LICHTINC  SUPPLIES  OF  ALL  KINDS. 


\A/Rn-i 


!l< 


CHICAGO  EDISON  COMPANY,  139  Adams  St.  CHICAGO 


PRICES  OF 
KENTUCKY  LAMPS 

Are  SPECIAL  on 
annual  contracts. 
We  are  not  mem- 
bers of  either  com- 
bine.   Write  us. 

KENTUCKY  ELECTRICAL  CO., 

Manufacturers    KENTUCKY  ]  S'lf^N^D  omMOS.  OwensborO,  Ky. 


Dion-Bouton  ''IVIotorette"  Co. 


VJ 


OF  OUR  LATEST  MODELS  IS  THE 

We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers   In    the 
United   States  for 
OE  DION-BOUTON 
&  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 
SURREYS, 

MOTORETTES, 

QUADRICYCLES 
ani  TRICYCLES. 

A  full  line  of  t)ie  world -renowned  De  Dion  Gasoline  Motors  is       We  carry  a  stock  of 
always  In  stock,  and  may  bt  had  from  I  3-4  H.P.  to  5  H.  P.  supplies. 

GENERAL  OFFICES  AND  FACTORY:  Chiircli  Lane  and  37tli  St.,  Brooklyn,  N.  Y. 


BRANCHES: 


17  Weil  66th  St.,  New  York  Cllr. 
Hlfblud  (ndCeiilre  Avei.,  Plttsbtiri^Pi.     872  Pirk  Ave.,  Billlnore^     24  Wiibliitton  Squire,  Wdrctiter,  Mum 


306  Norlb  Broid  St.,  Pbllodelpbla,  Pl 


196  Weat  Eicbmce  St.,  Providence,  R.  I. 


33  Stlobope  St.,  Boiton,  MlSi. 


^««S>«HS«s>«K5«s^<S^^S«S>^<S>««S.«>^»«>^«>^^>^4>«^^«8yS^«S><SK8,«KS><$«S^«^  ; 


OUR  NEW  CATALOGUE    JUST  OUT,  SENT  ON  REQUEST. 


«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦» 


»«««4>«>««-»««4>*d 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HiCVBIRSHANA/ 


m 


Authorized  Manufacturers  of  the 


JKT-rix. 


OCI 


TUBE    ^A/I 


II  The  India-Rubber  and  Gutta-Percha  Insulating  Co.,  i| 


J.  W.  GODFREY,  Manager  Sales, 

1 6  Cortlandt  Street,  N  EW  YORK. 


MAIN  OFFICE,  Gienwood  Works, 

YOIMK 


,    IM  .  V. 

(10923) 
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DUPLEX   LAMP  GUARDS 

Give  Necessary  Protection. 

From  its  peculiar  shape  will  enclose  either  a  16  c.  p. 
or  a  32  c.  p.  incandescent  lamp. 

Will  clamp  any  standard  socket  without  the  use  of 
a  shade  holder. 

The  use  of  Duplex  Guards  prevents  needless  break- 
ing of  lamps. 

CENTRAL  ELECTRIC  COMPANY,  sales  aqems; 

264=266=268=270  Fifth  Avenue,  CHFCAQO. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co^ 


WORKS    AT 

TRENTON.  N.  J. 


EDISON  LALANDE  BATTERIES. 


rOR  SAS  ENQINC8, 
•  LOT  MACHINES, 
AUTOMOBILES, 
RAILROAD  aiCNALS. 
CROSSING  BELLS, 
SMALL  MOTORS, 
CTC. 


CONSTANT  CURRENT. 
NO  LOCAL   ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLE 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

laSHFTH  AVENUE.  NEW  YORK. 


DIEHL  ELECTRIC  FAN 


patents  sustained  March 
8th  and  December  5th, 

1900.    Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.   Use 

or  sale  of  infringements  stopped  by  injunctions. 


BRACKET  FAN  MOTORS,  fntany  pi":: 

where  it  would  be  impracticable  to  use  the  desk  pattern.  They  possess  all  the  good 
features  of  our  desk  fan  motors.  Endorsed  and  approved  by  thousands  of  users 
throughout  the  world.  Thoroughly  efficient,  highly  durable.  Made  with  universal 
joint  which  admits  of  turning  of  fan  in  any  direction,  up,  down  or  sidewise.  Fur- 
nished with  starting  and  regulating  switch,  three  variations  of  speed. 


wm 


OUR  CEILING 

P  A  ^1 Q     have   no    equal. 
■    ^^l^w     Adopted  by  most  of 
the  central  stations   throughout  the 
world  on  account  of  their  high  efficiency,  durability  and  freedom 
from  repairs.     We  are  the  original  and  largest  manufacturers   of 
ceiling  fans  in   the  world.     Many  seasons  of  constant   use  have 
demonstrated  the  superiority  of  our   products  and   the  great  de- 
mand for  them  throughout  the  world  is  one   of  the   best   recom- 
mendations that  we  can  offer  for  their  adoption.     Catalogues  on 
application. 


_     DlEMI-   IVlRG.  OO., 

Q  Main  Office  and  Works:  ELIZABETHPORT,  N.  J. 


-SHOWROOMS: 


NtW  YORK,  561-563  Broadway. 
BOSTON,  128-132  Essex  St. 


CHICAGO,  192-194  Van  Boren  St, 
PHILADELPHIA,  W.  Irwin  Gheyney  &  Co 
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HELIOS-UPTON  STORAGE  BATTERIES 

FOR  STREET  RAILWAYS,  POWER  AND  LIGHTING  PLANTS,  FOR 
ELECTRICAL  VEHICLES,  TELEGRAPH,  TELEPHONE 
AND  ELECTRIC  ELEVATORS. 

n/ITTrnY     OIIDDIICQ     AKIH     DCDAIDC  We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 

Dnl   I  Cnl     our  iLlllu    lillU     nCrHltlUi  eiectnc  storage   Battery   Company.     Send  us  dimensions   of  plates 

required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  Cit)'  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 


HELIOS-UPTON  COMPANY, 


•HIiBk, 


;hica.oo,  11-1-. 


tV,  IVIAJ 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjusters,  Inc.  LampH. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors     (.Tel.      &     Tel. 
Pole). 

Matthews  &  Bro..  W.  N. 
Annunciators. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Liamps. 

Alden  Electric  Co. 

Belden-LarwlU  El.  &  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec,  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Anlomobiles. 

DeDion-Bouion  Motorette  Co. 

Olds  Motor  Works. 

Woods,  Waring  &  Go. 
Babliitt  Metal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Cjhimbu.s  Ball.  &  Spec.  Co. 

Edison  SIfg.  Co. 

Edwards  &,  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  Dry  Bait.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

W^estern  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A  Swingle. 
Dells,  BuJEEers.  Ij^tc. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

W^tern  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dressine:- 

Leather  Preserver  Mfg.  Corp. 
Beltlns. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

.Sturtevant  Co..  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  EJlectrtcal. 

Electrician  Publishing  Co. 
Bridges    and    BnildlnKS 

(Steel). 

American  Bridge  Co. 
Brnnhes. 

Becker  Bros. 

Central  Electric  f'o. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  Bro..  F.  B. 
Cables  ^Sec  Insulated  Wires.) 
Cables,   Electric  (See  Insu- 

laledWlres)Copper,  Sbeet 

and  Dar. 

American  Elec.  Works. 

American  Steel  A.  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,      Points       and 

Plates. 

Central  Electric  Co 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Cnnf  InRS. 

Sargent  Co.,  The. 

Smith  Co.,  S.Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Clrontt    Breakers. 

Cutter  Elec.  &,  Mfg.  Co. 
Coal    &   Ashes  Handlliiic 

Blnohlnery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls   and   Masacts. 

MUler-Knoblock  El.  Mfg.  Co. 
A'arley  Duplex  Magnet  Co. 

Compound. 

Dearborn  Drug  &  Chem.  Wks. 
McLennan  &  Co.,  K. 
WesternElectric    Co. 
Western  Elect.  Supply  Co. 

Conduit   and   Condnlts. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof    Conduit 
Manufacturing  Co. 

McRoy,  John  T.   - 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Terml* 

nals    (Patent). 

American  Elec.  Fpse  Co._ , , 
Construction  tS:  Rep^t^a. 

Becker  Bros.  "■."'--' 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsb  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric   Light   Plauts. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Corapanv  of  .Vmerica. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse Elec.&  Mfg.Co. 

Copper  Wires. 

American   Electrical    Works. 
American  Steel  &  Wire  Co. 
Bridgeport  Brass  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
Ge  neral  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co. 
National  India  Rubber  Co. 
Okonlte  Co..  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co..  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 

Correspondence  Schools 

Amer.  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond,  Schools. 

CrORH-Arms,     Fins      and 
Brackets. 

Blake  S:  Co..  John  E. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm,  Brack,  it  Pin  Co. 

Leavitt,  R.  IT. 

Michigan  Pipe  Company. 

Tenne.'f^ee  Lumber  Co. 

Texas  .\rm  A  Pin  Co. 

NVestern  Elect.  Supply  Co. 
Cnt-Onts    and   Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chlcatio  Edison  Co. 

D.  tfe  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Hill,  W.  S.,  Electric  Co. 

PalsteCo..  H.  T. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  F.lectric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A.  Electro  Co. 
Dynamos   and   Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  WorkP. 

Schureman  itHayden. 


Sprague  Electric  Col    - 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  P. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Electric  Fountains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical    and   Mechan- 

leal  Engineers. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey.  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical    I^istruments. 

Central  Electric  Co. 

Electric  Appliance  Co. 

.Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  &  Co. 

SageA  Bro.,  P.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Plating  Macli*y. 

Besly  &■  Co..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Enp:lnes,    Gas. 

Palmer  Bros. 
Engines,    Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exlt'st  Steam  Apparatus. 

American  District  Steam  Co. 
Pan  Outfllts. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  P. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  &  H. 
Fire  ExtlnpTulshers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forces. 

Sturtevant  Co.,  B.  P\ 
Puses   and    Fnse   Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Ch  Icago  Fuse  W  ire  &.  M fg.  Co . 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gears. 

Besly  &  Co..  Chas.  H. 
General    Mice.  Supplies. 

Alden  Electric  Co. 

Bis'^ell  Company.  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Hodge- Walsh  El.  Eng.  Co. 

Ohio  Electric  Works. 

Stewart  A  Co..  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GInssvpare. 

Holophane  Glass  Co. 

Phcenix  Glass  Co. 


Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.-H, 

Dixon  Crucible  Co.,  Jos'. 

Holmes  Flbre-Graphlte  Co. 
Heatinpr'    and    Ventilat- 

injs:  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   liump. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Igmiters. 

Columbus  Batt.  &  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators    and    Insnlat- 
-  ing  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Kdison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General,  Inc.  Arc  Light  Co. 

Independent  Tel.   Supplj'  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

PalsteCo.,H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

M'estern  Elect.  Supplv  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables — Magnet   "Wires. 

Alden  Electric  Co 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
InsulatiuEt  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Matthews  it  Bro,,  W.  N. 

MUler-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C  Co. 

Western  Elec.  Supply  Co. 
Jnnctlon    Boxen. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
I^niTips.    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison   Decorative  it  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

Genera]  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentuckv  Electrical  Co. 

Ohio  Electric  Works. 

Sawver-Man  Klec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Lamps,    Inc..    Adjusters. 

Crescent  Maniifactnring  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith.  Theo. 
Ll;£htnlnf;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Euret'a  Electric  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Klein  A  Son,  Mathlas. 


Magnet   "Wires. 

(See  Insulated  Wires.) 
Mechanical    Machinery. 

Besly  &  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smlth-Vaile. 
Meters. 

Diamond  Meter  Co. 

Pt.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co..  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler    Compa  ny. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfe.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.Co. 
Motors  — See    Dynamos   and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 
Patent   Attorneys. 

Johnston,  Thomas  J. 

Page.  Chas.  G 
Phosphor   Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Plntinnm     Bonght      and 

Sold. 

Gt.West.  Sm.  and  Refining  Co. 
Poles    and    Ties. 

Berthold  &  Jennings, 

Carroll,  P.  N. 

Davis  AStlttCo. 

Llndsley  Bros.  Go. 

Maltby  Lumber  Co. 

Perrizo  it  Sons. 

Pittsbure  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Sterling  A  Son,  W.  C. 

Torrev  Cedar  Co.  ' 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

liowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mosadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
PoTver       Transmission 

Machinery. 

.leffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co..  S.  Morgan. 

Stilwell-Blerce    Smith-Vaile. 
Pnlleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stihvell-Blerce  Smitb-Vaile. 
Rail   Bonds. 

American  Steel  A  Wire  Co.. 
Rnll  .lolnts. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway    SIfrnals. 

Garl  Electric  Co. 
Refiners. 

Gt.West.  Sra.andReflningCo. 
Rcffeetors. 

Amer.  Reflector.  A  L'g.  Co. 

FariPsMftj.  Co. 

Smith,  Theo. 
Re-Wlndlnpr— Repairs. 

Becker  Bros. 

Chicaeo  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Greirorv  Electric  Co. 

Hodffe- Walsh  Elec  Eng.  Co. 

Schureman  A  Hayden. 
Bbcostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Satre.t  Bro..  P.  B. 

Westinghouse  EI.  A  Mfg.  Co. 
Seeontl-TIand  Mach'y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Greeorv  Electric  Co. 

HodKC-Walsh  Elec.  Eue.  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W  N. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Sliacles. 

Amer.  Reflector  A  Ltg.  Co. 

Paries  Mfcr.  Co. 

Pacific  Electric  Co. 
Solrlerlncr  Flux. 

Cream  Flux  Co. 
Snenklncr   Tnbes. 

Central  Electric  Co. 

Edwards  A  CompHuy. 

Electric  Annllance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


I^or    A.lj>lxa^t>etioa^l    Iirxde^s::    o*    .A.ci-v-©artisem.©aa.t®    Seo    I*^g:^ 


Speed   Indicators. 

Besly  &  Co.,  Chas.  H. 
Queen  A  Co. 

Robertson  A  Sons,  Jas.  L, 
Weston  Electrical  Inst.  Co, 

Spriners. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 
Manross,  P.  N. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storaere  Batteries. 

Imerican  Battery  Co. 
Columbus  Batt.  A  Spec.  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Helios-Upton  Co. 

Structural   Iron   "Work. 

American  Bridge  Co. 
Tapes,  Insulntlniir. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co.  * 

New  York  Insulated  Wire  Co.  ■ 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co.     .-  _    ■ 
Western  Elec.  Supply  Co. 

Telephones,  Telephone 
Material  and  Switcli- 
boards. 

American  Elec.  Fuse  Co. 
American  El.  Telephone  Co. 
American  Toll  Telephone  Co. 
Bissell  Company.  The  F. 
Central  Electric  Co. 
Central  Tele,  A  Elec.  Co, 
Century  Telephone  Cons.  Co, 
Chicago  Telephone  Sup.  Co. 
Couch  A  Seeley  Co. 
Ericsson  Telefihone  Co. 
Eureka  Electric  Co. 
Parr  Tel.  A  Cons.  Supply  Co. 
Garl  Electric  Co. 
Independent  Tel.  Supply  Co. 
Kansas  City  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.Co. 
National  Tel.  Equlpm.  Co. 
North  Electric  Co. 
Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co.' 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  JI.  Co 
Swedish-American  Tel.  Co. 
Thomas.  Wilcox  A  Dietz. 
Viaduct  Mfg.  Co. 
Warner  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Western  Tel.  Const.  Co. 
Tools. 
Klein  &  Son,  Mathlas. 

Transformers. 

Alden  Electric  Co. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.   Co 

Trucks.  Electric  Car. 

General  Electric  Co. 
Wesllnghouse  El.  A  Mfg.  Co 

Turbine  Water  W^heels. 

Leffel  A  Coi.  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce  Smlth-Vaile. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 

White-'Washlng:     M'ch's. 

Star  Brass  Works. 
"Wire,   Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas    H. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
Independent  Tel.  Supply  Co 
Okonlte  Co..  The 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 
Queen  A  Co. 
Willyoung,  Elmer  G. 
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Storage  Batteries 
and  igniting  Dynamos 


Telephones,  Gas  Engines, 

Fire  Alarms, 
Phonographs,        Annunciators. 

SMALL  SEALED  STORAGE  BATTERtES 
OUR  SPECIALTY. 

Combinations  for  Special  Purposes  Given  Attention. 


Our  combination  of  iVIagneto  Dynamo  to 
ctiarge  our  Storage  Batteries  and  Batteries 
furnisli  current  for  starting  and  operating 
Gas  Engines  is  only  reliable  and  flexible 
System  of  Ignition. 


Automobiles, 

Launches, 

Stationary 
Gas  Engines. 


Active  Material  in  Our  Plates  Positively  Does  Not  Drop  Out,  Even   if  REPEAT- 
EDLY  SHORT  CIRCUITED   until    Fully  Exhausted. 


INFORMATION    CHEERFULLY    GIVEN. 


COLUMBUS  BATTERY  ANO  SPECIALTY  COMPANY, 

25  North  Scioto  Street,  COLUIVIBUS,  OHIO. 


WE    CANNOT    GIVE    YOU    A 

MESSAGE  m  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Ainperes.= 

We    don't    use   an    OSCILLATORi 

but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 


NATIONAL  ARC  LAMP  CO 

UORA.IN.    OHIO. 


FAN  MOTORS 


1901. 


DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED 

WITH 

SWITCH 

GIVIIMQ 

THREE 

SPEEDS. 


Wired  for 
Chandelier 
Attachment. 


Desk 
Bracket 
Ceiling 
Styles. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 

WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

ArlERlCAN  ELECTRIC  COMPANV,  Northwestern  Agents,  St.  Paul,  Hlnn. 
ST.  LOUIS  OFFICE,  Security  Building:,  St.  Louis,  ilo. 

STANDARD  ELECTRIC  CO.,  -  CALIFORNIA  ELECTRICAL  WORKS, 

Cincinnati,  Ohio.  San  Francisco,  Cal. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS, 

32  Rue  Boudewyns.  St.,  E.  C,  andNorth  Woolwich,  E.  46  Avenue  de  Breteull. 
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WHY  CONTINUE  TO  BE 


TIED  DOWN 


r 
* 


to  the  old  fogy  idea  that  the  exhaust  steam  from 
an  engine  has  no  commercial  value  ?  This  is  a 
mistaken  idea.  Every  dollar's  worth  of  exhaust 
steam  can  be  sold  for  three  times  the  cost  by 
installing  the  HOLLY  SYSTEM  of  underground 
steam  mains.  This  is  the  original  and  only 
system  that  has  made  a  mechanical  and  financial 
success  of  the  distribution  of  steam  for  heating 
purposes.  If  you  are  contemplating  the  installa- 
tion of  a  heating  plant,  investigate  the  HOLLY 
SYSTEM  before  making  an  investment.  Write 
for  our  new  pamphlet. 

American  District  Steam  Co., 

LOCKPORT,  N.  Y. 


THE  GENERAL  ELECTRIC  COMPANY'S 

INDUCTION  MOTORS 


t 
t 

t 
t 


for  mining:  machinery, 
pumping  plants,  textile 
mills  and  factories;  are 
sparkless,  economical, 
and  require  minimum 
attention. 


so  H.  P.  INDUCTION  MOTOR. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y, 

Sales  Offices  in  all  Large  Cities.  Chicago  Office,  Monadnock  Building. 


t 
I 
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Dearborn 


Drue    and    CKiemlcal    \A/orlc8, 

Uabora-bories ^A/a-tor    Chemls-ts. 

Vege-tablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,    ILL. 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO. 

I  120  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  ind  General  Ofnces:    672-B78  FIRST  AVENUE,  NEW  YORK. 
TRADE     ^^         I        Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE    FOB    ATTRACTIVE    BULLETINS. 

Chlcazo,      Philadelphia.      Boston,      CleTClaad,      St.  Lonls.      Hllwaakee,      Claclnaatl,       Denver.      St.  Paol. 

G.  I.  INGANDESGENT  LAMPS. 


Grimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Grimshaw  and  Competition'iTapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  ]3,„«'fA0O=St. 


BOSTON : 
134  Congress  5t. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 
WARREN 


m  ALTERNATOR 

'  "1     SANDUSKY 

OHIO 


2,000  LIGHTS 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and   Shop  Equipments,  Mining,  Railway  and 
Lighting  Work. 

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 


Pittsfield,  nass. 


Catalogues  and  Circulars  on  request.     Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical   flfg.  Co., 

nadison,  Wis. 
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We  Make--We  Sell 

The  Eaco  Line  of  Telephones, 

The  Eaco  Line  of  Telephone  Parts, 

"Crystal  Lake"  Cross-Arms,  Pins  and  Brackets. 

We  Sell 

Paranite  Telephone  Wires  and  Cables, 

Exchange  and  Line  Accessories, 

Everything  in  Telephone  Supplies. 

SEND  FOR  CATALOGUE  No.  15. 

ELECTRIC  APPLIANCE  COMPANY,  Chicago. 


Mclntire  and  AmericanZJolnts,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Bloclis. 

Cheap,  Good.       MACNET     WIRE.       Guaranteed. 


-T\A/0 


10   S 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   34S-347  S.  Canai  St. 


INDIA    a   AMBER 


!!»f 


IN    ANV    SHAPE    OB    PATTERN. 


EMPIRE  A    MIC 

IKSlll./%Ttl>       ;^>^        COrVIPOUf^D 

Cluths  and  I'.iimts.        '■'li'^  u-«F4ji).\i  n». 


Eugene MiHisclLsCo   Micvi  Insulator  Co. 

2i^M.lll•r  <>l. \o>*  York  iS  (  liir<i\io.  117  i.fKi-St. 


V  •  1     I 


E 


NGINEERING. 


HERBERT  A.  WAGNER, 

Consuiting  Engineer 

Railway  Lighting  and  Power  Piantt, 

415  LOCUST  ST.,  ST.  LOUIS,  MO. 


ANOTHER    NEW   DEVICE. 


Smith's  Incandescent 
Lamp  Controller, 


The  only  de- 
vicelike It  on  the 
market.  Patent- 
ed October  16, 
1900.  Can  throw 
refiectlon  where 
you  want  it 
without  a  sta- 
tionary fixture. 
Lamp  adjusts  up 
or  d own,  or 
swings  around  a 
full  circle. 

Dealers  order 
sample.  You  will 
find  It  a  fast  sell- 
er. More  good 
things  coming 
—all  good  sell- 
ers. Prices  and 
circulars  on  ap- 
plication. 


THEO.  SMITH,  Manufacturer, 

151  Throep  St.,  CHICAGO.  ILL. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparl(ing. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
EOc.  per  stick.   S5.00  per  dozen     Send  SOc.  foE  trial  stick. 


FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 


K.  Mclennan  &  CO..  »o».  I.. 


Sole  JUannffactnrers, 
WasliInKton  Street, 


CHIOAeo. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HIGH-GRADE  RUBBER- 
COVERED, 
WEATHERPROOF 


3EirxBAi,  Office  and  Wobks, 
Wilkesbarre,  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

Nhw  Yobk  Ofpicb,  Chicago  Office, 

60  Dey  St.  1201-2  Marquette  Bldg 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

IIFQIfiN  are  the  first  points  considered  by  prospective  arclamp  buyers. 
UbWiUn  The  Belden  Arc  l^amp  excels  not  only  In  the  above  points 
but  in  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  260  hours.  No  alignment  necessary.  Trims  tasier 
than  an  open  arc  lamp.  Allows  easy  access  to  every  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

AGENTS:    M.  B.  Adstin  .t  Co.,  68  W.  Van  Burcn  St.,  Chicago.    CE.Wilbon, 
1000  Betz  Bldg.,  Philadelphia,  Pa,    R.  N.  Stewart  &  Co.,  Denver.Colo. 
We  are  now  In  a  position  to  establish  desirable  agencies  In  all  principal  cities 

la  this  and  foreign  countries. 


(U  AJyMjkvi  . 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

I3B  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SH  AFTI  NG  ,    PU  LLEYS  , 

CLUTCHES,   PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founders.   Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AH  ABSOIirTEIiT  NOST-COBROSITE  INSriiATIIlie 
■OliDBBINe  FEilTX  FOB  ALI.  UETAXS. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOTJ  CAN  naake  more  than  double  the  number  of  perfect  connections  in  one-half  the  time 
with  Cream  Plui  than  you  can  with  the  aame  amount  of  any  other  flux .  Put  up  in  cans  at 
15c.,  2Bc.,  BOc.  and  75c.  Special  prices  in  quantity.  Send  15c.  for  trial  box.  We guaraateo 
It  mad  if  not  tatMactory  money  will  be  refunded. 


THIS  IS  IVHAT  ONE  VSKB  HAS  TO  SAT  OF  IT: 

U  A  FTER  having  tried  the  varioua  soldering  Halts  on  the  market,  and  after  giving  your 
■^*-    Cream  Flui  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  it  meets  all  claims  you  make  for  it.    I  consider  it 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Qoebst,  Constr.  Sunt.  CHICAGO  EDISON  CO." 


FOB  SAXB  BT  Alili  SUPPI<¥  HOUSES  OB 


CREAM  FLUX  CO., 


Sole  Manufacturers, 
100  Washington  St., 


CHICAGO. 


THOTVISON'S 

Now  Double  Focus  Tubes  have  been  designed  for 
use  with  heavy  transformer  sets,  giving  more  than 
1 2-inch  .spark,  and  are  equipped  with  our  new  ad- 
juster, by  means  of  which  the  proper  degree  of 
vacuum  can  be  maintained. 


Send  for  Catalogue  No.  9050. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 
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•b  «.  «MOCNacn.,  TnuftWivMt. 


lUOCNK  F.  PHILUrS. 


I.  HOWIAMO  PMILLlPa, 

o.  n.  mmnaTeri,  jm.,  aco. 


AMERICAN  ELECTRICAL  WORKS, 

•  ■     ■    -  PKOTXDESrOB,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
Mbw  Yobk  Stobb,  W.  J.  Watson,  26  CortlaDdl  at. 
Ohioaqo  Stobb,  F.  B.  Donahoe,  82  Lake  St. 
MoiriBBAi,  BHAsaa,  Bugme  F.  PUllliia'  Bleotiloal  Worka. 

MAIN  OFFIOEB  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


CH/KS.  O.  PA.OE:, 

PATENT  ATTORNEY, 

1  as  Dearborn  Street,  Chioago    III., 

Has  Attended  to  all  of  our  patent  matters  oon- 
tlnuouBly  alnce  ISdl.  Morgan  &  Wright,  Chicago. 


STANLEY  A.  G.  WATTMETERS. 

.  Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Cbntkai,  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


fL£CnO  (fALVAN/ZW  (ONDU/r 


■BCONPW 

ALLFITTir^CS 


RICHMONDT  CONDUIT  CO. 

»     ivulwa^uicee:    u-s-a-  <  - 


NEW  PRICE 
FOR  1901. 


JBWiWAWE*i*l!li 


aUARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND   AND   INTERIOR. 

eVARAHfTEBD  ABS01<rTi:iiY  i:iii:CTBOI.YSIS  PROOF. 

An  absolute  Non- Conductor.     Guarantees  perfect  Insulation.   No  bonding  of  cablesin  Its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 
Price,  F.  O.  B.  destination,  cheaper  llian  any  other  Conduit 

For  promptdeli.ery  for  1901  ELECTROLYSIS   PROOF  CONDUIT    MFG.   CO., 

orders  should  be  placed  now.  605    MANHATTAN    BLDG.,  CHICAGO. 


:>A/^   p-f9 


Sets  of  castlngrs  and  material  furnished  in 
various  stages  of  completion.  Wrought  Iron 
fleldsjarmatureformedof  punchinga  of  Bheet 
Iron  oontaius  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screwe 
Eet  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
four  6-candle  lamps.  This  machine  is  not  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

129-131  WestaistStreet,  NEW  YORKCITY. 


NATIONAL  CODE  STANDARD 


0.  R."  Weatherproof  lire. 


Slof-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


WE'RE  AFTER  YOUR  TRADE— 

TP  we  can  secure  it  by  close  prices,  first-class  goods  and 
■■■  efficient  service.  We  handle  a  complete  line  of  up-to- 
date  specialties;  in  fact,  anything  you  may  require 

IN    ELECTRICAL   GOODS 

"'S'^:,T-  INSDLATED  WIRES  AND  CABLES  '^t.^,;;;.' 

PiTTSBURG  TRANSFORMERS.    "L.  H."  ENCLOSED  ARC  LAIUPS. 

OUR    HANDSOHE   NEW   CATALOGUE   WILL  BE   OFF   THE   PRESS    SOON. 
ARE   TOU  ON  THE   LIST?      A   POSTAL   WILL  DO   IT. 

ALDEN  ELECTRIC  CO., 


53  and  64  M'.  Van  Baren  Street, 


Chicago,  III. 


THE  LUNDELl 

"SPLIT-POLE" 

GENERATOR 

Is  so  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efficient  Generator  on  the 
market.  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 


SPRACUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 


CHICAQO: 
PIsher  Biilldinz. 


BOSTON: 
275  Devonshire  Street. 


ST.  LOUIS: 
Security  Bulldlns;. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  Bldg.,  Chicago. 


12 


WESTERN    ELECTRICIAN 


February  23,   1901 


WANTED. 

An  all-around  telephone  man  In  Western 
town  of  8.000;  must  be  perfectly  familiar  wlib 
switchboard  and  telephone  work,  also  outside 
construction.  Growing  svstem.  built  one  year, 
150  miles  toll  line,  one  exchange.  400  subscrib- 
ers and  three  small  exchanges;  located  In 
splendid  Independent  Held.  Prefer  young  man. 
who  must  be  strictly  temperate  and  furnish 
good  references  as  to  Industry,  ability  and 
habits,  stating  salary  expected.  Could  make 
I>lace  for  one  lady  operator  If  any  object.  Would 
sell  interest  In  the  business  to  the  rl^ht  man 
and  give  him  entire  charge,  but  don't  care  for 
that.  Address  W.  W..  care  Western  Electrician. 
510  Marquette  Bldg.,  Chicago. 


WANTED. 

Several  experienced  mechanical  and  electrical 
draftsmen,  also  some  tirst-class  mechanical 
designing  di^ftsmen.  The  latter  need  not  be 
electricians.  Apply,  giving  age,  record,  refer- 
ences and  salary  required,  to  "  ENGINEER 
DRAFTING  DKPT..'"  General  Electric  Co., 
Schenectady.  N.  Y. 


WANTED. 

Assistant  entrineor  for  electric  liKht  comviany. 
Must  be  familiar  with  electric  and  steam  details 
of  modern  station  practice.  Give  references  and 
state  where  em  ployed.  Wages  565.00  per  month. 
Address  "  K."  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago.  2t 


WANTED. 

First-class  arc  lamp  repair  man  to  take  po^i- 
tlonjoffering  steady  emoloyment,  In  Southern 
part  of  Cbica°o  Address,  giving  experience, 
-REPAIR.'"  care  Western  Electrician,  510 
Marquette  Hldg  ,  Chicago. 


WANTED. 

By  an  electrician. to  take  charge  of  an  electric 
plant  with  some  manufacturing  concern  or  with 
an  electric  light  company.  Experienced  iu  all 
kinds  of  electricconsiructlon  work  "H.  S.  M.," 
care  Western  Electrician.  510  Marquette  Bldg., 
Chicago. 


ALTERNATOR    BARGAIN. 

One  75  K.  W.,  Fort  Wayne,  compound-wound 
generator.  1,100  volts.  14,000  alternations. 
Taken  out  on  account  of  enlargement  of  plant; 
in  elegant  shape  Can  be  seen  in  operation 
until  March  1st.  Address  "ALTERNATOR," 
care  of  AVestern  Electrician,  510  Marquette 
Building,  Chicago. 


HIGH-SPEED  AUTOMATIC  ENGINES. 

We  make  a  specialty  of  this  class  of  machinery. 
Our  stock  changes  so  rapidly  that  we  deem  It 
useless  lo  give  list  here.  We  handle  everything 
in  the  line  of  Steam  Power  Eijuipment.  "  All  of 
U  Is  thoroughly  repaired  and  refinlshed.  Write 
for  particulars.  CAMP  EWOIIWKRRftlVer 
CO..  1»^  ».  Canal  t$t.,  Chioaeo.  111. 


FOR  SALE-A  BARGAIN. 

150  bard  rubber  cells,  7x7xlOH  Inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St.. 
Chicago. 


WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K  W.,  500-volt  Edison  blpolars. 

1    75  K.  W.,  General  Electric,  600-voU,  4  pole. 
1    120  K.  W..  A.  S.  type.  General  Electric  Al- 
ternator. 

3  120  K.  W.,A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W..  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  60  K.  W.,  2.000-volt,  Siemens  &  Halske 
60  cycle. 

1       65  Light,  Brush  Arc,  10  amperes. 

1      40  Light,  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14   Tandem   com- 

pound. 

2  18Hxl8  Ideal  engines. 

1  14Hxl5  Mcintosh  &■  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHeNBY,  nanaser, 
a04  Dearborn  Street,  CMcaso. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Ghlcaio. 
BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co.,  6 1 0  Marquette  Bldg.,  Chicago. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  BuMding,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided   a    fair  return  on  the    necessary  outlay  can   be    shown  to  its  satisfaction. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEELr  OUTLET  AND  jrUfCTION  BOXES, 
»WITCHBOABDS,   PANEI/    BOARDS.    SWITCHES,  ETC. 


B 


rotHERo 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


Manfrs. 

of  the 

well 

known 


4i 


Perfection 


SEND  FOR  DCSCntPTIVC  CIRCULAR  AND  PRICE  LIST. 


Brushes 

for 
Dynamos 

and 
Motors. 


REPAIRS  t?[crino'iudPo|!'.°:  National  Electric  Company's  Machines. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIJIN  PUBLISHING  CO.,  -  510  Marquette  Bldg.,  Chicago. 


ALTERNATING  GENERATORS. 

1  iM-IIgbt  Thomson-Houston,  A18. 

2  COO-llght  T.-H..  A6. 

1    600-llBht  T.-H„  30  K.   W.,  2-pliase. 

1  eoo-llght  T.-H.,  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-Ilsht  G.    E..    A30,    toothed    arma- 
ture,  compound   wound. 

2  eso-llght  T.-H.,    A35,    self-oilers,    com- 

posite wound. 

1  750-nght  Wood,  compound,  self-oiler. 

2  750-light  Westlnghousc.   s.   o..    37V-   K. 

W. 

1  900-llght  Warren,  45  K.  W.,  inductor 
type. 

1  1000-llght  Wood,  50  K.  W.,  toothed 
armt. 

1  1000-llght  Siemens  &  Halske,  50  K.  W., 
60-cyclo,  single-phase,  in- 
ductor type. 

1  1200-llght  Siemens  ,.<ii  Halske,  60  K.  W.,- 
60-cycie,  single-phase. 

1  50  K.  W.  Slenicns  &  Halske.  60-oyile. 
two-phase.  rotary  trans- 
former. 175  volts  alt.  to  250 
volts  direct. 

1  1200-llght  Warren,  60  K.  W..  self-oiler. 
Inductor  type. 

1  12C0-llght  General  Electric,  A60.  com- 
posite wound,  toothed  armt. 

1 12C0-lIght  Wcstinghouse,  60  K.  W.,  com- 
pound, toothed  armature. 

1  1200-llght  Wcstinghouse,  60-cycle,  60 
K.  W. 

1  1300-iiBht  T.-H.,   A70.   comp.   wound. 

1  IStiQ-IIght  General  Electric,  monocyclic, 

75  K.  W.,  OO-cycle. 

2  1500-light  Warren  Medberry,  75  K.   W., 

latest  typo,  two-phase.  ne<v. 

1  Z400-Hght  Westinghonse,     120     K.     W., 

tootiiecl  armature,  compound 
wound. 

2  2400-ilght  Genci-ai   Electric,   120   K.   W., 

toothed  armt..  comp.  wound. 

2  2400-light  Westlnghouse,  120  K,  W.,  60- 
cycle,  toothed  armt.,  comp. 

1  4000-light  Wood.  20O  K.  W..  seit-oller. 
comp.  wound,  slotted  armt. 

1  4S00-light  Westlnghouse,  240  K.  W., 
self-oiler,  comp.  wound, 
toothed  armature. 


REGORYT 

ELECTRIC  €0. 

54-62  6.CLIAfrOM  ST.  CillCACa 

BARCAINS-FOR  SALE. 


ARC  DYNAMOS. 


20-light 
30-llght 
30-light 
35-llght 
35-iight 
40-iigiit 
45-ilght 
45-light 
50-light 


2000  C. 
1200  C. 
20OO  C. 
2000  C. 
1200  C. 
2000  C. 
1200  C. 
1200  C. 
1200  C. 


50-llght  2000  C. 
50-light  2000  C. 

60-llght  2000  C. 

60-light  2000  C. 

60-liglit  2000  0. 

65-light  800  C. 

65-llght  2000  C. 


ring 


2    75-llght  1200  C. 
2    75-llght  1200  C. 


2  75-llght  2000  C. 

3  125-light  1200  C. 


P.  Western  Electric. 

P.  T.-H.,  K12. 

P.  Brush,  No.  7. 

P.  T.-H,.   L.  D.  2. 

P.  Wood,   No.  6. 

P.  West.   Eiec,  s.  o. 

P.  T.-H  ,  M12,  bail  ar't. 

P.  Brush,    No.    7, 

P.  T.-H.,  L.  D.  12,  bail 
armature. 

P.  Brush,   No.   7%. 

P.  T.-H.,  M.  D.  2, 
armature. 

P.  West.   Elec,   s.  o. 

P.  Westlnghouse. 

P.  Wood.  No.  S. 

P.  Bail,  4  amp. 

P.  Brush,  No.  8,  Steu- 
henrausch  fireproof 
commutator. 

P.  Wood,  with  new 
armt. 

P.  Standard,  self-oil- 
ers. 

P.  Westlnghouse,  s.  o. 

P.  Excclsioi-.  latest 
type. 


MO-VOLT  INCANDESCENT 
DYNAMOS. 

1  lO-light  Roth,  compound. 

1  35-light  Mavo.  slow  speed. 

1  M-light  Hankeye. 

1  50-iight  Lundeli,        self-oiler,        slo 

speed. 

1  50-llght  Card,  multipolar,  self-oiler. 

1  55-llght  Gililis,  M.  P.,  compound. 

1  60-liaht  T.-H..   compound. 

1  60-light  Mather. 


1     65-Iight  Crocker-Wheeler,  s.  o. 

1     so-light  Spraguc. 

1  100-light  Bain,  compound,  self-oiler. 

1  100-light  Siemens   &   Halske,   type   L. 

2  110-llght  Gibbs,  compound,  self-oilers. 
1    110-llght  Edison. 

1  135.iight  Gibbs,  M.  P.,  self-oiler. 

1  150-iight  Mather,  compound,  self-oiler. 

1  150-light  Gibbs,   M.    P.,  self-oiler. 

1  150-light  Edison. 

3  150-llght  Fisher,    direct    connected    to 

engine. 
1    160-ilght  Card,  self-oiler. 
1    180-light  Siemens    &    Halske,     M.     P., 

s.  o. 
1    200-light  Rockford. 

3  210-light  Edison,   self-oilers,   12   K.   W. 

4  210-llght  Siemens  &  Halske. 
210-llght  Siemens  &  Halske,  M.   P. 
210-light  Gibbs.  M.  P.-  self-oilers,  s.  s. 
225-iight  Detroit. 

250-light  Westlnghouse.    horiz.    type. 

250-light  Commercial,  comp.,  self-oiler. 

260-light  Eddy,  seif-oller. 

270-light  General    Electric,    15  K.    W., 
M.   P.,   direct-connected. 

275-light  King,   self-oiler,    compound. 

300-iight  Columbian,    multipolar. 

300-ilght  Gibb.^,  M.   P  .  seit-oilers. 

340-Iight  Eddy,   self-oiler,   compound. 
:i    350-iight  Ilawkeye,   compound. 
1    350-light  National,    self-oiler,    comp. 
1    3,50-light  Edison,  20  K,  W.,  shunt. 
1    350-iight  Western  Electric. 
1    350-iight  Eisher,  M.  P. 
1    360-light  Duplex  multipolar,  comp. 
9    50n-ilght  Siemens  &  Halske,  seif-ollers 
4    540-iight  Edison,  30  K.  W.,  compound. 
1    600-llght  Eickmeyer. 
1    700-iight  Westlnghouse,    slow      speed, 
M.  P. 


2    SOO-llght  Edison,  45  K.  W.,  sclf-ollers, 

compound. 
1  1000-iight  Edison,  60  K.  W. 
1  1200-light  Siemens   &  Halske. 
1  1350-llght  Siemens  _&  Halske,  80  K.  W., 

for  direct  connection. 
1  1500-llght  Siemens  &  Halske,  100  K.  W- 

1  2500-llght  Siemens  &  Halske,  150  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  VA  K.  W.  Fisher,        125-volt,        with 

Fisher  engine. 
1   15     K.  W.  General    Electric,    125-volt, 

with  Case  engine. 
1    80      K.  W.  Siemens  &  Halske,  125-volt, 

for  direct  connection, 
1  150     K.  W.  Siemens  &  Halske,  125-volt. 

for  direct  connection. 
1    60     K.  W.  Siemens  &  Halske,  250-volt, 

for  direct  connection. 
1  120      K.  W.  Siemens  &  Halske.  250-volt, 

for  direct  connection. 
1    75      K.  W.  Westlnghouse,  500-voit, 

with  Westlnghouse  comp. 

engine. 

220-VOLT  GENERATORS. 

1    10  K.  W.  Lundeli,  s.  o.,  M.  P.,  s.  s. 

1    12  K.  W.  Edison,    self-oiler, 

1    20  K.  W.  Sprague.    compound,    s.    o. 

1    40  K.  W.  Eddy.  M.  P. 

1    45  K.  W.  Edison,  compound,  self-oiler. 

1  60  K.  W.  Siemens  &  Halske,  M.  P., 
s.  o.,  for  direct  connec- 
tion. 

1  120  K.  W.  Siemens  &  Halske,  M.  P., 
s.  o.,  for  direct  connec- 
tion. 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oller. 
1  25  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  General  Electric,  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W.  Siemens     &     Halske.     brand 

new.  Mi  P.,  Churchward 
type,  s.  o.,  very  slow  speed, 
475  r.  p.  ra. 

1  45  K.  W.  Edison,    compound,   seif-oiler. 

1  60  K.  W.  Edison,   compound,   self-olier. 

1  75  K.  W.  Westingliouse,  Kodalt  set, 
WestinKhouse  generator  and 
Westinghouse  comp.  engine. 
14x24x14,  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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WE  EXCEL  AND  UNDERSELL  ALL. 


—         LI6HT. 


WB  ARE  SELUSa 

BiHerylItii([i.igr.»mpK  »1U.OO 
Telephone,  cuniplcle,  •  5.95 
Electric  Door  Bells,  -  -  l.uu 
Electric  Carriage  l.igLts,  5.WI 
B.ncry  Fmn  Motor,  -  -  ft.HS 
Electric  Haii.l  I, nntcrus,  2.00 
Pocket  FUsli  LighU,  -  l.ftO 
Miiiiaiurc  Electric  Lam ph,  .40 
$»  Medical  Batteries,  -  3.95 
Genuine  Electric  Belts.  I.OO 
$12  Kelt  with  Suspensory,  2.50 
Cieiiuine  Electric  Insoles,  .25 
Telegraph  Onitits,  -  -  2.T5 
Battery  Motors  fruni  »1  to  12  UO 
Battery  Table  J.anips,  -  3.00 
Necktie  Lights.  76  cts.  to  S.OO 
Bicycle  Electric  Liglits,  2.25 
Electric  Cap  Lights.  -  200 
Electric  UaiUvay.  -  -  a.50 
Battery  Student  Lamp,  -  4.0U 
Pry  BstterieP.pcrdozen,  2.^5 
Electric  Books  at  low  prices. 
We  nodcnell  ill  on  Everylblaf 
Eledrldl. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

Ileadituarters  for  Electric 

NoTeltiesaniSnpplies. 

Agents  wanted.  Send  for  New 

Catalogue,  just  out. 


WBITB  FOB   CATJiI<eC}|7B  AXD 
I>18C01T]!ffT  SHBBT. 


THOROUGH  INSPECTIONS 


Insurance    against    Loss    or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLES.  President. 
WM.  B.  FRAN'KLIN.  Vice-President, 
F.  B.  ALLEN,  Second  Vice-President, 
J.  B.  PIERCE,  Secretary, 
L.  E.  BKAIMEED,  Treasu'er, 
L.  F.MIDDLEBROOK,Atst.  Secretary. 


ELECTRICAL  BOOKS. 

^Kll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  510  Haranette,  CHICAGO. 


JEbWAROS  AK;,Co 


I  The  Fibre-Graphite  Commutator  Brush. 


(U.  S.  and  Foreign  Patents.) 

( No  Sparilng  Dnder  Varying  Load. 
No  Wear  on  Commutator. 
No  SUftlDg  of  Quadrant. 

80  per  cent.  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 


FIBRE-GRmiJEi 

COMMUTATOR  1^ 

BRUSH  ■    m 


Holmes  Fibre  -  Graphite  Mfg.  Co., 

ei6S  Wakefield  St..  Germanlown,  PHILADELPHIA. 


,'a'LL?-V\J6R\CMW':. 


This  Trade=Mark?i"ore?t?s:  ^ITf/t'd 

-^— — ^^^^— ^^^— ^^^^— — —  Branches,  Edison  Out-Outi 

3»  Guarantees  Satisfaction 

Switches,  etc.   ■ ■  .  - 

PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAOO. 


New  Dynamo  Tenders'  Hand=Book. 


Size  of  Type  Page 


By  P.  B.  BADT. 

226  Pages',   140  Illustrations.     Flexible    Cloth  Binding. 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


THE  GORDON  PRIMARY  CELL 


The  most  improved,  eflBcient, 
long  lived  and  economic  primary 
cell  of  the  ne'w  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEXD  FOB  CIRCULAR  AND  PRICES, 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


AT.T.   EMI>LOYTi;S 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  physical  examinations 
calculated  to  secure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  in  the  world  la 

"the    fyS^LTZ  -WATZ" 


CHICAGO 


GEO.  J.  OHAIULTOK'i  Qcx>t.  pa^senobs  aoe^t. 


Ive^ota  ^f> 


FREEScnoLMi^ip: 


Technical  Education 

By  Mail, 
To  introduce  the  hiRh  stand- 
ard of  The  American  School 
of  Correspondence,  the  Trus- 
tees have  voted  to  award  a 
limited  number  of  Free 
Scholarships  in  Mechanical, 
Electrical,  or  Steam 

Engineering, 

including  a  complete  course 
in  Mechanical  Dra^rine. 

An  excellent  opportuuitv 
for  private  instruction  ifi 
Mathematics,  Mechanical 
Drawing  or  the  sciences, 
under  the  direction  of  com- 
petent instructors. 
Application  blank  on  request. 

American  School  of 
Correspondence 

( Chartered  bu   the    Common- 
wealth of  Massachusetts), 
'Boston.  Mass.,  U.  S.  A 


American  TMed  Conilnit  Comany, 

MAinjTACTUEEBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offlcee :  39  Cortlandt  St.,  N.  Y. 


OIR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering. 


When  I  enrolled.  I  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
thorough  instruction, 
1  was  advanced  In 
succession  to  wire- 
man,  dynamo  tender 
and  general  electri- 
cian, and  afterward 
was  foreman  of  the 
electric  shop  of  the 
Brooklyn  Kapid  Tran- 
sit  Company.  I  now 
hold  an  excellent 
position  with  the 
Westinghouse  Elec- 
tric and  Manufactur- 
ing Company,  Pitts- 
H.  EDW.  KEFFER,  E.  Pittsburg. 


I  enrolled  in  the  Electrical  Engineering 
Course,  and  secured  a  position  at  once  with 
the  Commonwealth 
Electric  Co.,  at  wip- 
ing machines,  but 
was  soon  promoted 
to  Sout  h  Chicago 
Elect  ric-Li  ght 
Plant,  as  night 
dynamo  tender. 
Through  the  assist- 
ance of  theSchools, 
I  secured  my  present 
position  as  night 
dynamo   tender  for 

the    Pullman    Com-     . 

pany.    My  salary  averages  three  times  what 
I  was  getting  Inrnv  first  position. 
ANDREW  A.  STEWART. 

135  77th  St.,  Sta.  S.  Chicago,  III. 


ELECTRICAL  COURSES: 

ELECTRICAL  BNaiNEERINQ. 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIQHTINa, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIQHTINO, 

ELECTRIC  CAR  RUNNING, 

TELEaRAPHY, 

TELEPHONY. 

Also  courses  In  Steam,  Mechanical,  Civil 
and  Mining  Engineering,  Architecture, 
Drawing  and  Designing,  Chemistry,  English 
and  Commercial  Branclnes, 

Wfaeawrltla{  state  subject !□  wblcti  lalereited. 

Interaational  Correspondence  Schools, 

Box  1002,  Scranton,  Pi. 
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NOT  EVERY  MANUFACTURER  SELLS  SUCH  A 

SOUND PROOF BOOTH 


AS  THIS  FOR 


$40.00. 


This  is  our  price,  crated,  F.  O. 
B.  cars.  Toledo,  and  if  you  buy  It 
and  set  it  up  and  don't  "like  it  vou 
can  send  It  back  inside  of  "five 
days  after  arrival  at  your  station, 
if  not  injured,  and  we  will  stand 
freight  one  way.  Can  you  su^'gest 
any  fairer  proposition  ? 

It  has  two  separate  doors  [Dot 
ONE  door  double  thickness),  two 
walls  andceilings,  two  floors  with 
felt  Insulation,  and  double 
strength  plain  glass  front  and 
one  side.  Chipped  glass  costs 
but  70  cents,  ground  glass  SlOO, 
more.  If  you  want  glass  in  front 
only,  deduct  $2.50.  Made  of  oak 
with  fine  cabinet  finish.  Extra 
for  quartered  oak, cherry,  orma- 
hogany  finish, 

$4.00. 

Can  you  afford  to  go  without 
it  ?  Figuring  6  percent,  interest 
and  10  per  cept.  depreciation  (too 
high),  it  will  cost  $6.40  per  year, 
or  54  cents  per  month, to  own  one 
booth.  Can't  you  increase  your 
toll  line  receipts  all  of  54  cents  ? 
^Vould  your  hotel  'phones  pay 
better  tolls  if  you  installed  booths 
and  pay  stations  ?  Would  an 
-..._-^  outfit  in  your  PostofBce  pay? 

Our  full  line,  catalogue  on  request,  runs  from  S22.50  to  $180.00,  but  our  banner  bargain  is 
^^o.  G  as  above.    Read  our  offer  again. 

SEND  FOR  CATALOGUE  ON  PAY  STATIONS. 

iF.BISSELL  COMPANY, 

I  14-1  16  ST.  CLAIR  ST.    TOLEDO,  OHIO. 


We  Don't  | 
Want  I 
the  Earth 


Merely  giv* 
us  your  eat 
and  con- 
sider our 


DIVIDEND    PAYERS.... 

Telephones  that  never  weak-  ont.  Magnets  that 
never  deteriorate.  Carbon  that  never  disinte- 
grates. Toll  Boards  that  take  care  of  them- 
selves. Switchboards  that  never  give  trouble, 
nnltiple  Boards  for  exchanges— all  sizes.  Cur- 
rent Protectors  that  never  fail. 


Sfaintenanoe 
Bepair 


EXPENSE 


Bednced  to  tbe 
SUnimnni 


THAT'S    WHY    PATRONS    UPHOLD 

Catalog.         63-75  FRANKFORT  STREET.  CLEVELAND,  0.    i  I 

^___  Chicago  Office,  1511  Monadnock  Block.  S 


Write  for 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


a> 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul., 
CHICAGO,  U.  S.  A. 


TEL.  MFG.  GO. 


FOR  TELEPHONE  EXCHANGES. 


The  Warner  method  of  ringing  subscribers 
Is  the  BEST  and  CHEAPEST  known.  A 
complete  ringing  outfit,  less  cabinet  for  dry 
batteries,  for 

$37.90. 

Outfit  consists  of  one 

Standard 
Pole  Changer 

(like  cut). 

1    EDISON   TYPE    "R" 

LALANDE  BATTERY, 

and 

60  COLUMBIA  DRY 

BATTERIES. 

HiWe  would  like  to  tell 

you  more  of  this  outflt. 

Catalog  free  for  the 

asking. 

Warner  Electric  Co  , 

MUNCIE,    IND. 


Slot  Machines 

FOR  TOLL   LINES. 

Pay  Stations  sTodHnvestment. 

WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE  LINES. 
WRITE  FOR  PRICES. 

THE  AMERICAN  TOLL 
TELEPHONE  GO., 

50  Sheriff  Street,  Cleveland,  O. 
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IS 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"   No.  36, 


New  powsrful  tr&nsmltC«r. 

Concealed  cord. 

Bridging  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephonas  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERCY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTIOII  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bia  Lot  of  Second-hahd  Phones,  m  Good  Order, 
Can  Be  Had  for  a  Sono. 

LET  US  TELL  YOU  ABOUT  THEM. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Ilechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

ninimnm. 

The  Method  of  Operating  that  ire  have  adopted   has   been 

determined  upon,  by  long  years  of  experience   and 

practical  operation  by  the  very  beat  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


MAGNETS=SOLENOIDS 


We  wind 
them  by 
automatic 
machinery 
and  can 

SAVE  rou 

MONEY. 


Write 
for 


INDUCTION  COILS 


VARLEY  DUPLEX  MAGNET  CO, 


505  Fisher  Building,  CHICAGO.  PHILLIPSDALE,  R.  I. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


lalapkeiia*  sr*— TTuI  lh*r  »•  b*H« 
Dkd*.  lul  laoKr.  COST  LESS  FOK 
MAJNTENANCE.  (how   hlihar  •fflo. 

r»t»  (ubMrlliar*  b*H*r,  and  maSa 
eetlactlan*  akalar  Ihui  koy  otfaar  Und, 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


DO  YOU  WANT 
QUICK  SHIPMENTS 


TELEPHONES. 

A8l(  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


Ilss^url  ^V^^. 


Kansas  Ol'^x*  IVI^. 


Send  for  Our  NEW  20th  CENTURY  OATALOG. 


20th  Century 
Apparatus. 


Toll  Line 

Equipment. 

Bridging 

Apparatus. 

Switchlioards. 


Terminals  and 
Protectors  for 
Large  and  Small  i 
Plants. 


We  Manufac- 
ture the  most"' 
COMPLETE 
.LINE 
'  OF 
TELEFSONJB 

APP ABATES 
ia  the  world..^ 

■   -     ~~     i* 
BTaSne'  Kigfit 

Prices  and  Make 

Prompt 

Deliveries. 


EUREKA  ELECTRIC  CD.,I57-I67S.  Canal  St.,  Chicago,  III., U.S. A. 


J.  H.  Van  VLI83INGEN,  President. 
L.  G.  "Wheeleb,  Vice-President 


W.  C.  Heinroth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIOerNG  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES   WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch- 
Keceiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front- 
Ringers  1200  or  1600  ohms'  resistance. 
Ma^etos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 

No.  3 
Bridging  Telephone. 


WRITE  FOR  PRICES. 


ORDERS  FILLED   PROMPTLY. 


KELLOGG 


central 
energy 

SYSTEMS 


P  A  DA  PITV  •     160  CENTRAL  ENERGY  LINES. 
llAr  Aul  IT.       20  MAGNETO  LINES. 


FOR  SMALL  EXCHANGES. 

OUR    COMBIXATIOX    EOAKD     for 

botb  Central  Battery  and  Magneto  Service 
has  Flashlight  Calling  Signals. La:np  Double 
Supervlsorv  Svstem.  Self- Restoring  Drops, 
Tubular  Cleari'ng-Out  Drops.  Cam  Combina- 
tion Ringing  and  Listening  Keys. 

WRITE  FOR  PARTICUURS. 

Kellogg  Switchboard 
&  Supply  Co., 

229  SOUTH  GREEN  STREET.     CHICAGO. 
Xew  York  Office:  346  Broadway. 
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THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St-.ChlcaEO.  bave  on  hand, ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  In  nrst-class  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

lO  BrldclDfir'Pbones S9.50  each 

»0  Series  "  7.50     " 

10  Desk  **  5.50     • 

Anyone  Interested  Id  Cheap  Ttlephonis  will  do  well  to  write  the  above  company  without  delay 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


RESISTANCE  WIRES 

Ban  ind  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK,  N.  J. 

Eureka  Depolarizing 
Solution  for  battery  cells. 

WRITE    IS    ABOIT    IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  1. 

Mention  this  paper. 


DEALERSIMrICONTRACTORS 

For  Satisfactory  Interoommunlcatlne 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell. 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  oa  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrl«  us  for  Information, 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOIMO.  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
V\^s   ^iro    Pi-epai-ed    «o    F'urnlsh    Bes-t   Qualify 


FINE  MAONET 

ANNUNCIATOR 

JUMPER 


NA/IRE 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


CHICAGO 
TELEPHONE 

SUPPLY  GO.=CHiCAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


..VIADUCT. 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHINC    ELECTRICAL 


A  Direct  BesdlnK  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAei:  &  BSO., 

Successors  to  American  Electric  Speclaltr  Co., 
1S8  liiberty  St.,  Kew  TTork  City. 

New  York  Agents  TVIrfc  Electric  Co.  Rheo- 
stats and  Brushea. 


TELEPHONES. 

We  are  now  manufacturine  telephone  instruments  complete.  We 
want  to  send  PREPAID  A  SAMPLE  'PHONE  to  every  exchange  in  the 
west.  If  not  satisfactory  return  at  our  expense.  Write  us  for  prices  and 
one  of  our  new  handsomely  illustrated  telephone  catalogues.  We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 


HODGE-WALSH    ELECTRICAL    ENGINEERING  CO. 

KANSAS  CITY,   MO. 

LONG-DISTANCE  TELEPHONE,  2279. 


CENTDRY  TELEPHONE  CONSTRUCTION  CO. 


STOMBAUGH  GUY 


ANCHORS 


ARE    USED 
BY   ALL 


-HANrFACTUREKB  OF  - 


Telephones, 

Switchboards, 
Transmitters, 


Receivers, 

Magnetos, 

Terminals. 


Lightning  Arresters, 

268  Erie  Street.    -    Cleveland.  Ohio. 

Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire   Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical  Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


DISCRIMINATING  BUYERS  OF  MATERIAL. 

W.  N.  Matthews  &  Bro., 

603  Carleton  Building,  ST.  LOUIS. 


HUGO  SCHUMACHER,  Pre»t. 

J.  A.  AEBOGAST,  Vlce-Prest. 


MAX  SCHDMAOHER.  Scc'y  and  TreM. 
M.  GARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hstel  or  Hout. 
Tel.phonB. 


Sole  Patentees  and 
Manufacturers  of 

6irl  Railway,  Hotel  and  Factory  Teiephono 

Systems.   Gari  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


InltrcommunlcalJnt 
Factory  Tvlephon*. 
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■I^ej>rirLt  of- 


Electrician    Publishing    Co/s 


;OOK    OATAL-OOUI 

RKRT    XII. 


X  RAYS. 


(COMTINUED.) 

Hyudiuau,  H.  H.  Francis.  Radiation.  Au  Kle- 
mentarj-  Treatise  on  Electromagnetic  Uaillntiou  iinil 
on  RoDtgeo  and  Catbode  Rays,  \yith  a  preface  by 
Prof.  Silvanus  P.  Thompson,  D.  Sc,  F.  R.  P. 
12mo,    clotb.    New    York,    1S9S $1.75 

Iseutlial,  A.  W.,  anil  Ward.  H.  S.  rractlcnl 
Radiograpliy.  Handhook  of  Applications  of  X-Rays. 
Second  edition,  rewritten  to  date.  Svo,  cloth.  Illus- 
trated.    London.  1S9S  $1.00 

Kolle,     Frederick   S.      The    X-Rays:      Their    Pro- 


duction  and  Application.     12mo,    clotb.     Illustrated. 

New  York,  ISOS  $1.00 

Mead  owe  roft,  Wm.  H.     The  A.   B,    C.  of  the   X- 

Rays.  Iliiistrations  by  H.  E.  Fansbawe.  12mo, 
cloth.      New    York,    1896 $0.75 

>lorton,  AVni.  J.  The  X-Ray;  or  Pbotogrnphy  of  the 
Invisible,  and  Its  Value  in  Surgery.  Written  In 
collaboration  with  Edwin  W.  Hammer.  12mo,  cloth. 
Ill    illustrations.     New  York,   1S9G   $0.75 

I'liilliiiu,  Clias.  E.  S.  A  Bibliography  of  X-Ray 
Literature  and  Research,  1S9G,  1S97,  Being  a 
carefully  and  accurately  compiled  ready  reference 
Index  to  the  literature  on  the  subject  of  Riiutgen  or 


X-Rnys.  With  an  Introduction  to  the  subject  and 
a  cliaptRr  on  Practical  X-Ray  work.  8vo,  clotli. 
London,    1897    $2.00 

Tkomiison,  Kdward  P.  Rtintgen  Rays  and  the 
Phenomena  of  the  Anode  and  Cathode.  Principles. 
Applications  and  Theories.  Concluding  Chapter  by 
Professor  Wm.  A.  Anthony.  60  diagrams.  45  half- 
tones.    Svo,    clotb.      New  York,    1896 ?1.50 

Trevert,  Edward.  X-Rays  for  everybody.  93 
pages.      47   Illustrations $0.25 

Wriftlit,  Lewis.  The  Induction  Coil  in  Practical 
Work.  Including  Rontgen  X-Rays.  With  illustra- 
tions,    12mo.  cloth.      Ijondon,    1897 $1.25 


ALPHABETICAL    LIST    BY    AUTHORS. 


ABBOTT'S  Electrical   Transmission  of  Energy $4.50 

ABERNETHY'S  Telegraphy 2.00 

ADAMS'  Transformer  Design    1.50 

ALGLlAVE    and    BODLARD'S    Electric   Light 4.00 

ALLSOP'S  Bell  Construction 1.25 

ALLSOP'S    BeU    Fitting    1.25 

ALLSOP'S   Induction    Coils 1.25 

ALLSOP'S    Practical   Electric  Light   Fitting 1.50 

ALLSOP'S    Telephones    1.25 

AMERICAN  STREET  RAILWAY  INVESTMENTS.   5.00 

ANDERSON'S  Lightning  Conductors 0.00 

ANGELL'S  Magnetism  and  Electricity 1.00 

ANGLO-AMERICAN    TELEGRAPH    CODE 2.50 

ANTHONY'S   Electrical   Measurements 1.00 

ARMSTRONG'S    Electric    Movements    in    Air    and 

M'ater 12.00 

ARNOLD'S   Armature   Windings  of    Direct   Current 

Dynamos    In  press 

ARNOLD'S    Design    and    Construction    of    Electric 

Power    Plants.      In  press. 

ATKINSON'S    Dynamic    Electricity    2.00 

ATKINSON'S  Electricity  for  Everybody   1.50 

ATKINSON'S    Elements  of   Electric  Lighting 1.50 

ATKINSON'S   Static  Electricity.     Second  edition..  1.50 
ATKINSON'S    Power  Transmitted   by    Electricity.  2.00 

ATWOOD'S  Practical  Dynamo  Building  3.00 

AYRTON'S    Practical    Electricity    2.50 

BADT'S    Bell    Hangers'    Handbook    1.00 

.  BADT'S  New  Dynamo  Tender's  Haud-Book 1.00 

BADT'S    Incandescent    Wiring    Haod-Book 1.00 

BADT'S  Electric  Transmission   Hand-Book 1.00 

BADT  &  CARHART'S  Derivation  of  Units 75 

BAIN'S   Useful  Information 10 

BARKER'S  Rontgen  Rays 00 

BARRETT'S  Electricity  at    the  World's  Columbian 

Exposition     2.50 

BAX'S  Popular  Electric  Lighting   1.00 

BEARD    &    ROCKWELL'S    Medical    and    Surgical 

Use  of  Electricity    5.50 

BEDELL'S  Principles    of  the  Transformer 3.25 

BEDELL    &    CREHORE'S    Alternating    Currents..  2.50 

BELL'S  Electrical  Power  Transmission   2.50 

BELL'S  Power  Distribution  for  Electric  Railroads. .  2.50 

BELL  &  WILSON'S  Practical  Telephony 1.00 

BENNETT'S    Telephone  Systems    on   the    Continent 

of    Earope    4.50 

BENNETT'S  Telephoning  of  Great  Cities    35 

BENJAMIN'S  Age  of  Electricity    2.00 

BENJAMIN'S    Intellectual    Rise  of   Electricity 3.00 

BENJAMIN'S  Voltaic    Cell    3.00 

BIGELOW'S    Medical    Electricity   and    Batteries-. .  1.00 

BIGG'S  Electrical  Engineering 1.00 

BIGG'S    Electricity    and    Magnetism l.OO 

BLAKESLEY'S  Alternating  Currents 1.50  • 

BOLTON'S  Motive  Powers  and  Their  Practical  Se- 
lection   2.25 

BONNET'S    Electrical  Experiments    75 

BONNET'S  Electroplaters'  Hand-Book 1,25 

BONNET'S    Induction   Coils    1.00 

BOOTH'S  Street  Railway  Law   6.00 

EORCHERS'   Electric  Smelting  and  Refining 6.50 

EOTTONE'S  How  to  Uake   and  Use  a  Dynamo. .  1.00 

BOTTONE'S   How  to  Manage  the  Dynamo 60 

EOTTONE'S    Electric    Bells     50 

BOTTONE'S    Electricity    and    Magnetism    1.00 

BOTTONE'S    Electrical    Instrument    Making 50 

EOTTON*E'S  Electro-ilotors 50 

EOTTONE'S   Guide  to    Electric  Lighting 75 

BOTTONE'S  Radiography  and  X-Rays 1.00 

EOULT'S  International  Wire  Tables  2.00 


BOWER     &    WEBB'S    Law    Relating    to    Electric 

Lighting    5.00 

ERENNAN'S   Electricity  and  Its  Discoverers 75 

BRIGHT'S   Submarine  Telegraph    Cables 25.00 

BRUNOR'S   Practical  Electroplater 6.00 

BUCKLEY'S   Electric  Lighting  Plants;    Their   Cost 

and    Operation.      Cloth 2.00 

BURGH'S  Manual  of  Electrical  Science 1.00 

CAILLARD'S  Electricity    1.25 

CARHART'S     Physics     for     University     Students. 

Part  I.     Mechanics,  Sound  and  Light 1-50 

Part  II.    Heat,  Electricity  and  Magnetism 1.50 

CARHART'S    Primary    Batteries     1.50 

CARHART    &   CHUTE'S   Elements   of  Physics 1.50 

CARHART    &    PATTERSON'S    Electrical   Measure- 
ments     2.00 

CARTER'S    Motive    Power    and    Gearing    for    Elec- 
trical   Machinery     5.00 

CARUS-WILSON'S     Electro-Dynamics;     The  Direct 

Current  Motor    1-'^'* 

CAVENDISH'S  Electrical  Researches    4.50 

CHAMBERS'  American  Automobile   1-50 

CHRYSTAL    &    SHAW'S  Electricity,   Electrometer, 

Magnetism  and  Electrolysis    1.25 

CLARK'S  Tramways;  Their  Coastmction  and  Work- 
ings     9-00 

CLASSEN'S  Quantitative  Chemical   Analysis 3.00 

CLODGH'S  What  an  Engineer  Should  Know  About 

Electricity    ^0 

COERPER'S    Central  Stations    25.00 

CONNOR'S    Electro-Magnetism     -   -50 

COOK'S  Magnetism  and  Electricity    40 

COX'S  Continuous   Current  Dynamos  and  Motors..  2.00 

CRAPPER'S    Practical    Electric    Measurements 75 

CROCKER'S  Electric  Lighting.     Vol.  I,  Tlie  Gener- 
ating Plant    300 

CROCKER-WHEELER'S   Management   of  Dynamos 

and    Motors    100 

CROFT'S  How  to  Make  a  Dynamo 75 

CROSWELL'S  The  Law  Relating  to  Electricity..  6.00 
CUMMING'S  Electricity  Treated  Experimentally..  1.50 
CDMMING'S  Introduction  to  Theory  of  Electricity.  2.25 

CUNYNGHAME'S    Law  of  Electric  Lighting 5.00 

CURRY'S  Electricity  and  Magnetism 2.50 

CLRTIS-H  AT  WARD'S  Law  of  Electric  Lighting.  1.25 
CUSHING'S    Standard    Wiring    for    Electric    Light 

and   Power    1-00 

DAWSON'S  Electric   Railways   and  Tramways 12,50 

DAWSON'S     Engineering     and      Electric     Traction 

Pocket-book    5.00 

DAY'S  Exercises  In  Electrical  and  Magnetic  Meas- 
urements t 1-00 

DE  FONVIELLE'S  Thunder  and  Lightning 1.00 

DENSLOW'S    Lives   of   Edison    and    Morse 50 

DESCHANEL'S  Electricity  and  Magnetism 1.50 

DE  SEGUNDO'S  Domestic  Electric  Lighting 50 

DESMOND'S  Electricity  for  Engineers 2.50 

DIBDIN'S    Pracrical    Photometry    3.00 

DIAGRAMS    of   Electrical   Connections 50 

DICKSON'S      Life      and      Inventions      of     Thomas 

Alva    Edison     4.50 

DOBBS'   Practical    Features   of  the    Telephone 75 

DODGE'S  The  Telegiaph    Instructor 1.00 

DUBOIS'  Magnetic  Circuit   4.00 

DUMONCEL'S  Electricity  As  a    Motive  Power .3.00 

DUMONCEL'S     Electro-magoets.       American     edi- 
tion    50 

DUNMAN'S  Text-Book  of  Electricity    50 

DYER'S    Induction    Coils.      How    Made    and    How 

Used    50 

EBERT'S  Magnetic  Fields  of  Force 3.50 

ELECTRICIAN    PRIMERS.      2    volumes.      Each..  1.00 


ELECTRICAL  TRADES  DIRECTORY  (English)..  5.00 
ELECTRIC  RAILWAYS  (Selected  U.  S.  Patents)..  3  50 

ELECTRICITY    IN   DAILY  LIFE ,3.00 

ELLIOTT'S  Industrial  Electricity 75 

ELLISON'S  Practical  Application  of  the  Indlcntor.  2,50 
EMMETT'S    Alternating  Current    Wiring  and  Dis- 
tribution      i_00 

EMTAGE'S    Electricity  and  Magnetism    2.00 

EVERETT'S   Units  and  Physical   Constants 1.25 

EAA'ING'S   Magnetic  Induction  in  Iron 4.00 

FAHIE'S  History   of  Telegrapliy    3.00 

FAHIE'S  History  of  Wireless  Telegraphy 2.00 

FAIRCHILD'S    Street    Railways     4.00 

FARADAY'S   Researches.     3  volumes    20.00 

FERGUSON'S    Treatise    on    Electricity    1.50 

FIELD'S  History  Atlantic  Telegraph   1..W 

FISHliR'S  Potentiometer  and  Its  Adjuncts 2.25 

FISHER'S  Continuous  Current  Dynamos  in  Theory 

and    Practice    4.50 

FISHER  AND    DARBY'S  Students'   Guide   to  Sub- 
marine Cable  Testing   2.50 

FISKE'S  Electricity,  in  Theory  and  Practice 2.50 

FLATHER'S    Dynamometers    and    Measurement   of 

Power  2.00 

FIjEMING'S  Alternate  Current  Transformers.     Vol. 

1.  The  Induction  of  Electric    Currents 5.00 

FLEMING'S  Alternate  Current  Transformers.     Vol. 

2.  The  Utilization  of  Induced  Currents 5.00 

FLEMING'S     Electrical      Laboratory      Notes     and 

Forms  3.00 

FLEMING'S    Electric    Lamps    and   Electric    Llght- 

Jng    3.00 

FLEMING'S  Magnets    and   Electric  Currents 3.00 

FLEMING'S     Short    Lectures    to    Electrical    Arti- 
sans      1.50 

FONTAINE'S    Electrolysis    3.50 

FOOTE'S  Law   of  Incorporated    Companies    15.00 

FORBES'     Alternating     and     Interrupted     Electric 

Currents  1.00 

FORBES'  Lectures  on  Electricity   J. 50 

FORD'S  Test  of  Modern  American  Transformers.  .25 
FOSTER'S  (H.  A.)  Central  Station  Bookkeeping..  2,50 
FOSTER'S    (H.    A.)    Central    Station    Management 

and    Finance     1.50 

FOSTER    (G.   C.)   &  ATKINSON'S  Electricity  and 

Magnetism    2.25 

FRANCISCO'S  Municipalities  vs.   Private  Corpora- 
tions    1,00 

FRANKLIN     AND     WILLIAMSON'S     Alternating 

Currents  1.75 

FRITH    &  RAWSON'S  Coll  and  Current 1,25 

GARCKE'S    Manual    of    Electrical    Undertakings..  4.00 

GATETTY'S  Motorman's  Guide ZtO 

GEIPEL     &    KILGOUR'S     Electrical     Engineering 

Formula 3,00 

GENTSCH'S  Incandescent  Gas  Light 1.50 

GERARD'S   Electricity  and    Magnetism 2.50 

GIREING'S  Municipal  Electricity  Supply 4.00 

GILBERT'S  De  Magnete  (English  Translation) 4.00 

GILLETT'S  Phonograph,  and  How  to  Construct.  .  2.0U 
GLADSTONE  &  TBIEE'S  Secondary  Batteries..  1.00 
GOBLET'S     Electro-Therapeutics     cf     Gynecology. 

Cloth    1,00 

GORDON'S     Decorative    Electricity 2.50 

GORDON'S  Electric  Lighting  4.50 

GORDON'S    School    Electricity    2.00 

GORDON'S  Treatise   on   Electricity.     2   volumes.  .10.00 

GORE'S   Electro-chemistry    80 

GORE'S  Electro-Deposition SO 

GORE'S  Electro-Metallurgy  2.00 

GORE'S  Separation    of    Metals    3.50 

(To  be  Continued.) 


Any  electrical  book  published  sent  on  receipt  of  price,    5end  for  complete  catalog. 

ELECTRICIAN  PUBUSBING  CO.,     -     510  Marquette  Baildiog,  Chicago. 
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Horizontal  Internal  Self-Oiling  Engines,       25  to  600  H.  P. 
Horizontal  Medium  Speed  Engines,  300  to  800  H.  P. 

Vertical  Compound  Engines,  1 00  to  800  H.  P. 

The  Ball  Encine  Co.,  Erie,  Pennsylvahia. 

Chicago  Office:  I  526  Monadnock  Block. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


....BINDERS.... 

FOR  THE 

Western  Electriciar^ 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


Hot  Springs,  Ark., 
Without  Change. 


You  can  leave  Chicago  in  a 
through  sleeper  any  day  on  the 
Wabash  Fast  Day  Express  at 
11:03  A.  M.  and  be  in  Hot 
Springs  next  morning  at  9:00 
o'clock.  This  is  the  only  line  via 
St,  Louis  operating  a  through 
sleeper  from  Chicago  to  Hot 
Springs. 


Write  for  illustrated  booklet  Rivine  full 
informatioD  about  this  popular  health  resort. 
Rates  will  be  quoted  and  sleeping  car  reser- 
vations made  upon  request. 


Ticket  Office,  97  Adams  St. 

p.  A.  Palmer,  A.  O.  P.  A., 
CHICAGO. 


PALMER    BROS., 

MIANUS,  CONN. 


g      MDNDN  TRAINS     tg 
I;  Chi.  tlum.e^  -^ 


MDNDN ROUTE 


i  C.  H.  €°\%.  RwV. 


=g    Trie  OIH£CT  LINE  BETWEEN    Kg 

1   CHICAGO,  I 
i  INDIANAPOLIS  i 

AND  p 

.CINCINNATI.! 

I  47rairv3  daily  | 

I  CITY  OFFICE  232  CLARK  ST.  || 

\m        --v^v*=^fe>  cnicAGO.  .   ^ 


stationary    and     AAarine    Gasoline 

Engines  and  Launches. 

SEND  FOR  CATALOG. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  requirea  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  malce  grapliite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .  .        . 

JOSEPH  DIXON  CBUCIBLrE  CO.,    -    JERSEY  CITT,  M.  J. 


Bound  Volumes 


I^ESTERN  Electrician 

FOR   SALE, 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Building,  CHICAGO. 


Power   Stations. 

BM's  Dry 
Non-Flaie 
Paint, 

The  Star 
Brass  Works, 

67-69  S.  Canal  St., 
Chicago,  III. 

Send  for  circu- 
lars and  prices. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever}'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North -Western  Railway, 


j6i  Broadw.iy,   -    New  York 
6ji  Chest  St..-  Philadelph 
368  Washington  St.,  Boston 
301  Main  St.,    •    -     Buffalo 
212  Clark  St..-    •     Chicaco 


435  Vine  St..  -  Cincinnati 
507  5mithficid  St.,  Pittsburg 
234  Superior  St.,  -  Cleveland 
7  Campus-Marlius,  Detroit 
!  KingSt., East. Toronto. Ont. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTINC  PLANTS. 

Recent  tests  at  Holyoke  enable  ub  to  guarantee : 
The  Largest  Power  ever  obtaitied  from  a  wheel  oj  the  mine  diameter.   The  higher  tp§ed 
ever  obtaiTied  for  the  tame  power.     The  highest  mean  efflcieiiq/  ever  realized  when 


running  from  half  'o  fuU  gate.     We  guarantee  also :  X  runner  of  the  greateit  p»tt 
sible  strength.    A  gate  ujiegualed  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fm  water. 

State  your  Head  and  send  for  124  pa&e  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  band-booic  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Hasliins. 

SIXTH  EDITION. 


63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  ielephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

6IO  Marquette  Building, 
CHICACO. 


Electrician  Publishing  Co., 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Qlves  a  higher  percentBge  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  .contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing:  to  euarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  RBQUIREflENTS 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.TRADE  MARKS  JhE  PHOSPHOR  BRONZE  SMELTIN^CO.QMITED, 
2200  WASHINGTON  AVE.,PH1LADELPHIA. 
)  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS.CASTINGS, WIRE, RODS.SHEETS, ETC. 
y^Acv/>/,^i^u,uc'-  — DELTA    METAL-^ 

/X      "^         CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SoleMakers  in  the  U.S. 


@3IJ 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  S3.00. 

The  Only  Woric  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors— Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic  System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,  Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  Building,  CHjCACO. 
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CEDAR  POLES 

LINDSL£y    BROTHERS    COMPANY 

MfNOMINeE.  M/CH.    and      PORTl- A  N  d,  O  f?ECO  N  . 

WHOLESALE         PRODUCERS 

,!rO-FOOT   TO   80-FOOr    POLES   OUR  SfECIALTY 


WE  CAN  FURNISH  YOU  WITH  ANYTHING  YOU  NEED  IN  CEDAR 

POLES  OR  TIES. 

LET  us  QUOTE  YOU.  MALTBY  LUMBER  CO.,  BAY  CITY,  MICH. 


CEDAR  POLES  JIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

R-IVIORS 


PRISICIPAI,  OFFICES. 


SAOIHA W,  KICH. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  ConsUnilyon  Hand. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.  j 


8ERTH0LD         1  CROSS 
&  JENNINGS,  I         ARMS. 


STb  LOUIS. 

Chemical  Building. 


LONG  LEAF 

PINE  AND  FIR. 


BLOERIOGE  LOCUST  PIN  CO., 

HARVEY  M.  DICKSON,  Gen.  Mgr.  .ASIHEViU.^E,    1^.    ^., 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 


MANUFACTURERS    OF.. 

Seven  factories  in  operation.  Capacity,  po.nnn  ppr  day.  Write  forrriees  on  pin  nr.d  hrarket  specialties 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CROSS-ARMS,  PIXS 
AND    BRACKETS. 

JOHN  E.  BLAKE  &  CO., 

MANUFACTURERS. 

Office.  169-171  Broadway.  NEW  YORK  CITY. 

MILLS,   North  CAROLiNa. 

TELEPHONE  POLES. 

I  have  the  following  poles  for  sale, 
and  can  ship  immediately. 

25  ft.,  5,  6  and  7  inch  tops 2,800 

30  ft.,  6  and  7  inch  to's 3,100 

35  ft.,  6  and  7  inch  tops 2,150 

40  ft.,  6  and  7  inch  tops 1,100 

45  ft.,  7  inch  tops 750 

60  ft.,  7  inch  tops 320 

55  ft.,  7  inch  tops  109 

60  ft.,  7  and  8  inch  tops  74 

65  ft.,  7  and  8  inch  tops  18 

Inspection  Guaranteed.          Write  for  prices. 

F.  If.  CABBOIili, 
Traverse  City,  -  Slich. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewisburg.  Teao.,  Branch  Office, 

Kellerton,  la..  Oak  Mills,  Monticello,  Ark. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  diie  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begnlation, 

6reat  Capacity,  Higli  Efficiency, 

Perfect  Cylinder  Oate,  Steady  Motion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Geirs  and 
Power  Transmission  Machinery. 

l^BITi:  FOB  CATAl,oeiJ£. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

357  Liehman  Street,  DAYTON,  OHIO. 


Cross-Arms,  Pins,  Brackets. 

We  make  the  bast  cross-arms,  pins  and  brackets  on  the  market  from  Cfioice  LODg 
Leaf  Yellow  Pine.  We  are  the  largest  manufacturers  in  the  South;  capacity,  10,000 
arms  per  day. 

Intending  purchasers  will  consult  their  interests  by  getting  our  quotations  and 
investigating  the  merits  of  our  products  before  placing  their  orders  elsewhere.  We 
have  supplied  some  of  the  largest  consumers  in  the  U.  S. 

TEXAS   ARM    &   PIN    CO.,    Beaumont,   Texas. 

CHICAGO  OFFICE,  225  Dearborn  St.,  W.  H.  QUAW,  Mgr. 

STREET  RAILWAY  TIES. 

Oar  specialty,  7  foot  white  cedar  ties  for  Flectric 
and  Street  BailTrays. 

SPERRIZO&SONS, 
■  Daggett,  Mich. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  GO., 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,  MICH. 
Eleyen  Pole  Yards  In  Michigan. 

Wholesale  FroducerB  f«r  ao  yean. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

HmnnfMtTirerfl  and  Dealer.  In 

Yellow  I'ine  Crosi  Arms,  LooutI  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  slocks  on  hand. 
Delivered  prices  quoted.  F.  O.  B.  cars,  your  city,  In  any  quantity.   E^WKITE  08. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  tor  Dellyered  Pxloei. 


POLES 


Catalogue    arid    Net    Price    List 

LINEMEN'S  OUTFITS 

Mailed  Free  to  Linem«n  and  Construction  Men- 

AODRCSS: 

MATHIAS  KLEIN  &  SON.  Manufacturers, 

87-89    W.    VAN    BURtN    ST.   ,  ChlCagO.  III. 


IMiaiiaDOlisArni,BraGM&mCo. 

Suceasaors  to  J.  B.  MACERS, 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'oifice;  12SS.  Marldlan  St.,  indlinapoirt.  Ind. 


io 
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Westinghouse 


Electric  &  Manufacturing  Co.,  Pittsburg,  Pa. 


Electrical 


Apparatus 


The  Standard  of  Excellence 

All  Principal  Cities  in  U.  5.  and  Canada, 


Incandescent 


Lamps 


Sawyer=Man  Electric  Co., 

Allegheny,  Pa. 


THE  ABSENCE  OF 


CoiPLicaTED  STftHTiia  Mechmisi 

and  the  simplicity  o(  operation 


:OI>Vl.l_V    A.^A.t='T  ^1 


Single-Phase  A.  C.  Motors 

to  all  conditions  where  it  is  Impossible  to  give  a  motor  close  attfiotlon. 

Write  for  prices  and  Bulletins  Noa.  24.  35.  37  and  39,  telling 

of  their  many  other  advantages. 


10  H,-P.  A.  C.  MOTOR. 


WAGNER    ELECTRIC    MFC.   CO., 

General  Offices  and  Works  at  ST.  LOUIS,  U.  S.  A. 


BRAKCHFS:— New  York, 222  Havemeyer  Bldg.;  phlladelohla.  1000  Betz  Bldg.:  Chicago, 
1624  Marquette  Bldg. ;  Boston,  620  Atlantic  Ave. ;  Baltimore.  204  E.  Lexington  St. ;  San  Francisco, 
593  Mission  St.;  Yokohama,  Japan;  London,  England;  City  of  Mexico,  Prlmera  Humboldt,  12 
Apartardo  2100,  Chas.  L,  Seeger,  Agt.;  Foreign  Department,  223  Havemeyer  Building,  New  York 


American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

5  Metallic  Structures 


The  facilities  at  our  disposal  a<id  our 
operative  system  are  such  as  to  in- 
sure t/wsl  /az'orad/e  quotations  and 
deliveries  for  any  part  of  t/ie  ivorld. 


YJ^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Andes,  Plates,  etc. 


9 

i) 

t 
t 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works: 


Albany,  N.  Y. 
Atiiens,  Pa. 
Boston,  Mass. 
Buffalo.  N.  Y. 
Baltimore,  Md, 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  III. 


Canton.  Oliio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Dulutb,  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton.  N.  Y. 
Horseheads,   N.  Y. 


Lafayette,  Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg.  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
Sjn  Francisco, 
Salt  Lake  City, 
Sydney.  N.  S. 
Trenton,  N.  J. 
Wilmington,  Del. 
Youngstown,  Ohio, 


Cal. 
Utah. 
W. 


European  Office :  LONDON 
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■  .     «■ 


Fort  Wayne  electric  works 


I  (INCORPORATED). 


■  WE  ARE  PREPARED   TO   FURNISH   REPAIR  PARTS  FOR  APPARATUS 

FORMERLY  MANUFACTURED   BY  THE 

SIEMENS-HALSKE  ELECTRIC  COMPANY 

;  OF  AMERICA. 

All    requests  for   information   or   prices   will   be  given   prompt  attention, 

^  Main   Office   and    Factory:    FORT    WAYNE,    IND. 


-BRANCH  OFFICES: 


'■  BOSTON,    MASS.,   518   Exchange    Building.  ST.   LOUIS,   MO.,   818   Lincoln  Trust  Building.  ^f 

:  PHILADELPHIA,   PA,   i«i    The  Bourse.  CHICAGO,    ILL,,   623   Marquette   Building.  t 

\  SY-RACUSE,   N.   Y.,   717   Dillaye  Building.  ST.    PAUL,    MINN.,  615   Germania   Life   Building.  | 

:  PITTSBURG,    PA  ,   902   Fiith   Avenue.  GRAND   RAPIDS,    MICH.,   230   Houseman  Building.  % 

I  CINCINNATI,   OHIO,  402    Neave    Building.  ATLANTA,   GA.,   8  South   Broad   Street.  | 

;  NEW  YORK   CITY,  40   New   Street.  i 

^  ^*- 

6>  .  <!> 

■{■  ® 

:".5HS^««>^*«>«'«<^«^«"S^^«>«xi  • - .>^<i><J^^*«-<«««>«>'3,«.4><S>«>«>««SKS>4i8>^>««S><S><s'«- •  ■   •  •  •  •  ;S^<S>«-S>«><S>««^*'- • 'J>^««S.«>«>«><J«.<»S 

NONA/    READViT 

WESTERN  ELECTRICIAN'S 


I90I. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  '°B?iZr  CHICAGO, 


WESTERN    ELECTRICIAN 


February  23,  1901 


ALL  ^MALL    springs  UStP 

BYTHE  EUcrff/c«L  t;?ade: 

THE  WALLACf  BARNES  CO. 

BRISTOL,  CONN.  U.5.A. 

EST.   ieS7. 

scND  FOR  cataloc'b.b; 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THECUTLER-HANIMERMFG.CO., 

MILWAUKEE,  WIS. 

The  Lartre^i  tind  Oldest  Manufaoiurers  of  Rheo- 
.tists  ill  tlic  World. 


KARTAVERT. 

HARP  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  A>U  TiiBf.m 

F«f  Klectrloal  and  Mechanical  Purposes,  Hallway  Dust  Ouaida  V/M(Me" 
and  Packings,   futent  Insulatlog  Cleate 

MAirUKACTTTBKD  BY 

fHE   KARTAVERT  UANUFACTUfilNG  CO..  WIlRiingiot    M 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tulxs,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


READY  FOR  THE  MARKET. 

"PEMCO,"  the  ncTT  style  Creole  rosette.   In- 

•alaclon  perfect,  lone  fane,  superior 

in  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru,  Ind. 


c  H I  c  A  G  0- 1 LL  •  USA-  °r.;r.K' 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  arc  located  tn  the  center  of  the  clay  beds  and  can  furnish  the  best  of  material  fn  the  clay  line. 
All  sizes  and  styles  according  to  the  requirements  of  the  board  of  Uoder writers,  'aeod  for  prices. 

Canton  Insulator  and  Clay  Co.,  Canton,  Ohio. 


ELECTRICAL  OR  MECHANICAL. 

We  have  fine  facilitkes  for  light  man n fact ur- 
Inp.  and  solicit  corresi>ondence.  Kstioiates 
glvcnonquantlty  or  small  lots.  PUNXli  PRESS 
AND  SCREW  MACHINE  WURK. 


SPIEI^  &  COMPAXY, 

67-80  W.Tan  Bnrcn  St.,  Chicaso.  111. 


ELECTRIC  WIRING  TUBES, 

TROLLEV  KNOBS,  INSULATOKS. 

MA«;L'FArTL'nERS  OF 

PORCELAIN    OR     CLAY     SPECIALTIES, 

Knobs,  Cleats.  Circuit  Bretkers, 
THE    BOWERS    MANUPACTURINQ    CO., 
MOGADORE,   OHIO. 


EMERSON  1901  CATALOQUE 

OK  FAN  nOTORS  W^IIiI.  BE  8EKT  OH  REQUEST.    »$ETBBAI< 
NEW  TYPES  DESCRIBED.    SEND  FOR  A  COPY. 

The  Emerson  Electric  Mfo.  Co. 


and  Warehouse. 


13t.l  i.it>ert>-  Street.  New  York  City. 


8t.I.onl8.9Io.,IT. 


'OLDSMOBILES 


ELECTRIC 

AND 

6AS0LINE. 


Cin  be 

Operated  by 

the 

Inexperienced. 


Write 
for  Catalogue. 


OLDS   MOTOR   WORKS,    1299  Jefferson  Ave.,  DETROIT,  MICH. 


Clinton  E.  Woods  AUTOMOBILES 


Side  View 

Light 

Stanhope. 


Send  for 
Catalogue. 


■**        Lowest 
Priced 
"  Electric 
Vehicle 
in  the 
World. 


MANUFACTURED  BY 


WOODS,  WARING   &,  COMPANY, 

Genera)  Offices;    Stoinway  Hall,  21  Van  Buren  St.,  Chicago,  III. 


Eat.  1863. 


Ine.  1895. 


BlackOiamond  File  Works  i; 


*{ 
«? 

2a  OVia  eOODS  ABB  OS  SAJLE  IDT  BTEBY  liEADIHe  HABDWABE  C^ 
Vf  STORE  IN  THB  UNITED  STATES  AND  CANADA.  }^ 

I  G.  &  H.  BARNETT  COMPANY,  * 

^  PHILADELPHIA,  PA.  ^ 


Ttwelva 
Medals 
Atwarded  at 
International 
Expositions. 


Special 
Prize    • 
Gold  Medal 
at  Atlanta, 
1895. 


THiceHlMNEY 


/■■^i* 


i,'  t  .  I 


GO 


MECHANICm: 
DRAFT 

SAVES  COST  or  CHIMNEY 

BURNS     CHEAPER    TVEI/ 
INCREASES  BOILEIt  CAPACITY 


^  OarsyjtecM^isMecha^nicdlDi^ 

B.  F.  STUETLYANT  CO..  ^m^ 

■y^  NEW  YORK  '  PHILADELPHIA  -    CHICAGO    •   LONDON 


DECISION    IN    BERLINER   TELEPHONE   CASE. 

1^1 


Vol.  nVIII,        $3  Per  Ahhui. 


FubllsliUig  Uompony;  Otiicago. 


CHICAGO,  MARCH  2,  1901 


10  Cents  a  Copy. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1 137  Monadnock  Btock,  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlll,  BOSTON,  MASS. 


^ON'^i 


I8S9— Parla  exposition, 
medal  for  Bnbber  Insulation. 

1893— W^orld'B  Fair, 
Medal  for  Rubber  Insulati»n. 


TRADE  MARIb 


THE  STAKDABD  FOB 

BVBBEB  INSri.A'TIOW. 

Sole  Manufacturers  of 

Weather- 
proof 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  '^^i'r  Wires; 
THE  OKONITE^PO.,  Ltd 

253  Broadway,  New  York, 


DurantCheever,  ["•"agera. 


Geo.  T.  Manson,  Gen*l  Supt 
W.  H.  Hedgins,  Secy. 


SiB^  INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND    FIRE   ALARH   CABLES. 

All  WIrts  are  tested  at  Factory.  JONESBOBO,  IKD. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.A. 


"  PHONO=ELECTRIC  " 


WIRE  TOUGH' 


If  you  want  a  strong,  tough 
and  reliable  trolley  wire  use 

"P/iom-BIech-ic." 


BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


STERLING    EXTRA    INSULATING    VARNISH. 

SterUns  Extra  Black  FlnlsHing:  Varnlftli, 

Sterling:  Black  Air  Brylngr  Varnlfih, 

Sterlingr  Black  Core  Plate  'Varnlah. 


THE  STERLING  VARNISH  CO., 

Pittsburg.  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow,  Birmingham,  England. 


STANDARD   OF  THE  WORLD. 

JUST  A  FEW  LEADERS,   AND  WE   HAVE   MANY  MORE.    SOMETHING  IN   OUR   LINE   IS 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 

ERICKSON  TELEPHONE   CO..   29G  Broadwar.  XEW  YORK. 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 

Conduits. 


cno  clcvation. 


We  Malte  Any 

Size 

Desired. 


LONGITUDINAL        tCCTIQN      SHOtVINO 
JOINT 

TS£    OtlCHIC^AN    FIPB    CO.,    BAY    CITY,    SIICHIOASf. 


ELECTRICAL  OR  MECHANICAL. 


We  have  fine  facilities  for  light  manufactur- 
ing, and  solicit  correspondence.  Estimates 
given  on  quantity  or  small  lots.  PtIKCH  PKESS 
AND  SCREW  M.4CHINE  WORK. 


SPIES  &  COMPAXY, 

I  87-80  TT.  Tan  Boren  St.,  CUcaso,  III. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO.,   PHILADELPHIA 


2,000  IN  USE. 

Ili[>"l"i-    and     Miiltir.'liir    y\..t..m 

IroiTi  >i  n.j -iO    luirsfiKiwei".     Dviia- 

iiiuB  fi-om  m  li(ilit><  to  7(Hi,     We  soil 

*j\    or  rem.   iirmd    )ii-i<(lty    for  ityenl.-f. 

^     The  Hobart  Elec.  Mfg.  Co., Troy  .Ohio 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

.«0  W«»MlMRTOM    ST  NEWARK.    N.  J, 


0 


ueen  $:  Co., 

lOlO  Chestnut  St.,  Phila. 

480  MONON  BLDG.,  C;:iCAOO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Coils. 


]jfESTnS  ElBcMcal  In^tfument  Co., 

II4-I20  WUUam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard 
Portable 
Direct  Reading 


Weaton  Oronnd  Detector  and  ClrcaltTeat«r. 


■\'oItni*'t«T«. 

^lillivoI'mcriTH, 

^'oltainiiK'lorH, 

>Illlianiiiiet<^rN, 

<j:ronnU  Df t«'cfors  and 

fii'i'uit  TeMterH. 

4>liniin«<ler«. 

Portalile  Galvanometers. 
Our  Portable  Instnimenis  are  recotmized 
asTheStanda'-d  the  world  over.    The  Semi- 
Portable    Laboratory    Standards   are   still 
better. 

Our    Station    Voltmeters  and   Ammeters 
are  unsurpassed  in  pointer  extreme  accuracy 
and  lowes!  con^umi.ufin  of  enerfO'- 
BEK  LIN— Euro  pea  n  Wg-ton  ElectHeal  Instrument 

Co.,  Ritter^tra'sp  Nc.  W^. 
LONDON— Elliott  Bro-i..  N.J.  inj  St.  Martins  Lane. 
Mention  the  Westers    Ei^kctriciak   when 

writing  for  catalogue^. 


HOLOPHANE  CLASS  CO., 

IS  Eas-I:  32nd    SI:.,  IMEXK/'  YORK. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  WOLD      Mi  A  /4  «a  I  a 

Awarded  atParIa  Exposition. 
WRITE  FOR  CATALOGUE. 


TheUnited  States  Garbon  Company. 


r  SPECIAUIES  A  SPECIAU 
I  ELECTROLYTIC. 


iz/ — uu-xsi 


,  ^- , ALTERNATING.  DlRECt^ 
ENCLOSED.   OPEN.I 


Cleveland."  Ohio.  U. '5.    A. 
NOT  IN   CARBOM     TRLjST 


U     \J  r — 'i 
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ALTERNATING  CURRENT 
CEILING  and  DESK  FANS. 


♦ 
♦ 


t 

t 

\ 

• 

i 
i 


FAN  mOTORS. 

DESK  m  GEILINC. 

EMERSON 

are  the  best. 
Fitted  with 

Parker 

Noiseless 

Blades. 


I 


: 


standard  Emerson  3-Speed  Swivel  Bracket  Fan. 


Special  Emerson  Swivel  and  Trunnion  3-Speed  Oesli  Fan. 


FOR   ANY  ALTERNATING   CIRCUITS. 


i 


t 

♦ 

♦ 
• 

2 

♦ 


1 

1 

^SjjjH 

1 

Standard  Emerson  Low  Frequency  Celling  Fan, 
2-Blade,  56  in.  Sweep. 


Make  Your 
Contracts 
now  for  the 
Season. 

Secure  our 
Catalogue. 


standard  Emerson  Higli  Frequency  Ceiling  Fan, 
5-Blade,  30  in.  Sweep. 


Western  Electrical  Supply  Co., 


♦ 
I 

♦ 


.     UOLJI3,     tJ.    3/  /v. 


►•♦•♦•♦•»•♦•♦•♦>♦♦«♦»♦»♦>♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•»•»* 
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WESTERN  ELECTRICIAN 


The  Carrying  Capacity 
Normally  Loaded  all  the  Time 


Many  such  Chloride  Accumulator  installations 
have  been  made.  We  will  be  pleased  to  ad- 
vise you  of  results  attained  and  saving  effected 
and  of  the  probability  of  our  being  able  to 
assist  your  situation  similarly. 


of  any  Railway  feeder  is  seldom  utilized  to  the  point  of  its  maximum  economy  excepting  a 
fraction  of  the  24  hours.  To  give  a  satisfactory  service  sufficient  copper  must  be  erected,  for 
the  most  part  to  be  idle,  but  to  supply  the  demand  at  its  peak.     Fewer  Feeders,  and  these 

supplying  a  Chloride  Accumulator  sub-station,  the  latter  charging  when  the  load  is  below 
average  and  discharging  when  the  load  is  above  average,  is  the  most  economical  and  practical 
arrangement  for  roads  having  lines  extending  considerable  distances  beyond  their  power  station. 

The  Electric  Storage  Battery  Co. 

ALLEGHENYAVENUE  AND  19- STREET 


Sales 

Offices 


i     New  Yukk: 
!  100  Broadway. 


Boston: 
60  State  Street. 


Baltimore: 
Equitable  Bldg. 


Chicago: 
Marquette  Bldg. 


St.  Louis: 
Walnwrlght  BIdg. 


MichigarEiectricco.  PHILADELPHIA,    Pa. 


PLATINUM 


IN  SHEET  OR  WIRE,  ANY  SIZE,  SHAPE   OR  DEGREE   OF   HARDNESS 
FOR  ALL  PURPOSES. 

:Bi\.i«:EMc  <&  CO. 

408-410-412-414  N.  J.  Railroad  Ave..  Newark.  N.  J. 
Scrap  and  Native  Platinum  Purchased.  New  York  Office,  120  Liberty  .Street. 


(i 


Crown 


"Insulated  Conductors  M 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating- currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or   stranded    bare^  copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 
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ARC  LAMPS,  KNIFE  SWITCHES,  CLOSES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LICHTINC  SUPPLIES  OF  ALL  KINDS. 


\A/R|-rE      F-OR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St.  CHICAGO 


GOULD  STORAGE   BATTERIES. 


ESPECIAL.!/ -r  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSB  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33d  St. 
Work.,  DEPEW,  N.  Y.  NEW  YORK,  N.  Y..  U.  S.  A. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co< 


WORKS    AT 

TRENTON,  N.  J. 


?OC83»»»:9»3C833W»X8»»5<>iSQ«C«>!to,eU'jw>jaoa 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

i?«E>WA.ieK:,  iv.  J. 

SALES  OFFICE:  u  BROADWAY,  NEW  YORK. 


Stewart  Patent  Cord 

ADJUSTER. 

(Patented  August  21, 1900.) 
Cuts  illustrate  two  methods  of  adjustment. 

A  device  everyone  wants. 

Can  be  used  on  any  size  of  cord. 

Can  be  adjusted  easily. 

Can  be  used  after  rosette  and 

socket  are  connected. 
Made  of  fiber. 

Sold  as  cFieap  as  common  wood  adjusters. 
Order  from  your  supply  house  or  us. 
Same  price  everywhere. 

SAMPLES  FREE. 

FRANK  H. STEWART  $(  CO., 

Manufacturers  aad  dealers  in 
ALL  ELECTRICAL  SUPPLIES. 
3S     IM.    y*h    «t..    F»hllaclolF.hl«,    l»«. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PATTERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  S.  A. 
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^   DUPLEX  LAMP  GUARDS 

Give  Necessary  Protection. 

From  its  peculiar  shape  will  enclose  either  a  16  c.  p. 
or  a  32  c.  p.  incandescent  lamp. 

Will  clamp  any  standard  socket  without  the  use  of 
a  shade  holder. 

The  use  of  Duplex  Guards  prevents  needless  break- 
ing of  lamps. 

CENTRAL  ELECTRIC  COMPANY,  sales  aqents; 

364=366=268=270  Fifth  Avenue,  CHICAGO. 

HELIOS-UPTON  STORAGE  BATTERIES 

FOR  STREET  RAILWAYS,  POWER  AND  LIGHTING  PLANTS,  FOR 
ELECTRICAL  VEHICLES,  TELEGRAPH,  TELEPHONE 
AND  ELECTRIC  ELEVATORS. 

DHTTPnV     OIIDDI   ICQ     AMR     DCDAIDO  We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 

DnI   I  Llll     uUrrLllId    flllU     IILrnllldi  Blectnc  storage  Battery  Company.     Send  us  dimensions   of  plates 

required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


»HIA,  F9A,. 


CHI 


,  lUL.. 


(ODY,  IVIA.J 


»TTIlirWFANS 


.^^sssHi^sne^ssL^^iSS^. 


STANDARD  OF  THE  WORLD. 

We  are  the  original  and  largest  manufacturers  of 
ceiling  fans  in  the  world .  Many  seasons  of  constant 
use  have  absolutely  demonstrated  the  superiority  of 
Diehl  fans,  and  the  large  and  constantly  increasing  de- 
mand for  them  throughout  this 
and  other  countries  is  one  of  the  best  ^ 

recommendations  for  their  adoption 
that  we  can  offer.  '^^ 

Diehl  fans    are    copied,  but  never  -^^s- 

equaled.      They  are  without  question  ^ 

the  most  perfect  fans  on  the  market. 
Electricall}'  and  mechanically  perfect, 
attractive  in  appearance,  splendidly 
finished,  highly  efficient,  noise- 
less in  operation,  free  from  re- 
pairs— are  some  of  their  impor- 
tant features.  Fourteen  3'ears' 
experience  in  the  manufacture 
of  ceiling  fans  assures  perfection 
in  all  respects. 


OUR  CEILING  AND  ELECTROLIER  FAN  PATENTS 
SUSTAINED  BY  U.  S.  COURT  DECISION. 


Use 

March 

We 


'Zt  t^ 


or  sale  of  infringements   stopped  by  injunctions 
Sth  and  December  5th,  igoo. 

furnish  two  types  of  ceiling  fans,  two  or  four 
blades.  We  carry  the  largest  line  of 
designs  and  finishes  to  meet  all  pos- 
sible requirements. 

Cut  illustrates  ceiling  fan  No.  13 
with   switch.      It  has   a  very   orna- 
mental corona  and  basket,  also  switch 
controlling   fan    when    operated  on 
no  or  220  volt  circuits. 
All  standard  fans  wound  for  direct 
arc  circuits  of  any  amperage  at 
same   price   as    no   volt.       All 
ceiling   fans    have  blades    with 
60-inch  sweep.  >'*S(*>-^ 

Investigate  the  merits  of 
Diehl  fans  before  placing  your 
orders. 


DIEHL  MANUFACTURING  CO., 


SHOW  ROOMS 


NEW  YORK,-S6l-563  Broadway. 
CHICAGO,   192-194  Van  Buren  St. 
BOSTON,   128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 
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ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK.  N.  Y.,  39  Cortlandl  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON,  MASS.,  31  Stale  Street.  CHARLOTTE,  N.  C,  29i   S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Bread  Street.        ATLANTA,  GA.,  English-American  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER.  COLO.,  311    Kittredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 

CROCKER -WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere.  N.  J^ 
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CroHH-Arms,     -Pins      and 
Brackets. 

Blake  A  Co..  John  E. 
Blue  Ridge  Locust  Pin  Co. 
Central  Electric  Co. 
Central  Mfg.  Co 
Independent  Tel.   Supply  Co. 
Tndpls.  Arm.  Brack.  A  Pi  n  Co. 
Leavitt,  R.  H. 
Michigan  Pipe  Company. 
Tennessee  Lumber  Co. 
Texas  Arm  A  Pin  Co. 
Western  Elect.  Supply  Co. 

Cnt-Onts    and  Svrltches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
D.  A  W.  Fuse  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co, 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Eiec.  Co. 
General  Inc.  Arc  Light  Co. 
PaisteCo..  H.  T. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Electric  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Cnts. 
Franklin  Eng.  A  Electro  Co. 

DynnmoM  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Chicago  House  Wrecking  Co. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Franklin  Model  Shop. 
Genera]  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
ITobart  Elec.  Mfg.Co. 
Kentucky  Electrical  Co. 
Northern  Elec.  Mfg.  Co. 
Ohio  Electric  Workp. 
Schureman  A  Hayden. 


Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
E^lectric  Fountains. 

Darlington  Electric  Fountain 
A  Supply  Company. 
Electric    Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Ellectricnl   and  Mechan- 
ical   ElnsineerB. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey.  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instruments. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inet.  Co. 

Queen  A  Co. 

Sage  A  Bro..  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.'Co. 

Willyoung,  Elmer  G. 
Electro-Plat  Ins  MacVy. 

Besly  A  Co..  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Eni2:lnes,   Gas, 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Enf^lnes.   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh*st  Steam  Apiiarat's. 

American  District  Steam  Co. 
Fnn   Outflts. 

Central  Electric  Co. 

Crocker- Wheeler  Company, 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  P. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Flies. 

BarnettCo.,G.  &  H. 
Fire  ExtinpTulshers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Slow  Mfg.  Co. 
Foreres. 

Sturtevant  Co..  B.  P. 
Fuses  and   Fnse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General    Elec.  Supplies. 

BIssell  Company.  The  P. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Hodgfe- Walsh  El.  Eng.  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GlassTTare. 

Holophane  Glass  Co. 

Phoenix  Glass  Co.  i 

Western  Elect.  Supply  Co. 


Graphite    Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
HeatiuRT    and   Ventllat- 

1ns  Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Igniters. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co, 
Insulators   and   Insulat- 

ins  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tei.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica.Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

PaisteCo..  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Magnet   Wires, 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co.' 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub,  A.  Ins.Wlre  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Matthews  A  Bro.,  W.  N. 

Miller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

^yestern  Elec.  Supply  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 
•  General  Inc.  Arc  Light  Co. 
LaiTips.    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc..   Adjnsters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
Lfi^mps,    f ncBnd«»spftnt  — 

lieplacerN  &  Clf^nneru. 

Inc.  El.  Lt.  Manipulator  Co. 
Ll(;hinlnf;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
LinentenV  Climbers, 

Klein  A  Son,  Mathlas. 


I^'or    .A.li>l3.0.l>et:loa^i    ixide^K    o«    ^<a.^v©jrtlfi»om.©*i"to 


Magraet    AVIres. 

(See  Insulated  Wires.) 
3lecltaiili'al     .^laeliincr}'. 

Besly  A  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons.  Jas.  L, 

Stilwell-Bierce  Smith-Vaile. 
Meters, 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc.  Arc  Light  Co. 
Mica, 

Chicago  Mica  Co. 

Munsell  A  Co..  Eugene. 
Milling  Appnratns.  Elec. 

Crocker- Wheeler    Company. 

.Teffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.Co. 
jtfotors  — See    Dynamos  and 

Motors. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent   Attorneys. 

Johnston.  Thomas  J. 

Page,  Chas.  G 
Phosphor   Bronze. 

besly  A  Co..  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Platinum    Bought     and 

Sold, 

Baker  A  Company. 

Gt.  West.  Sm.  and  Refining  Co. 
Poles    and    Ties. 

Berthold  A  Jennings. 
-  Davis  AStltt  Co. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son.  W.  C. 

Torrev  Cedar  Co. 

Worcester  Co.,  C.  H. 
Porcelnln. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Power      Trnnsmlssion 

Machinery, 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce    Smlth-Valle. 
Pnlleys. 

Link  Belt  Machinery  Co. 

Rock  wood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stilwell-Blerce  Smlth-Vaile. 
Rail   Bonds, 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
RnllTvny    Sicrnnls. 

Garl  Electric  Co. 
Refiners. 

Gt.  West.  Sm.andRefinlngCo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Paries  Mtg.  Co. 

Smith.  Theo. 
Re-WlndlnR— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec,  Eng.  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westlnghouse  El.  A  Mfg.  Co. 
Seoond-Hand  Mnch*r. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge- Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Matthewn  A  Bro..  W  N. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Shncles. 

Amer.  Reficetor  A  Ltg.  Co. 

Farle«  Mfe.  Co. 

Pacific  Electric  Co. 
Snl«1or?T»ir  Flux, 

Cream  Flux  Co. 
Snenklnir  Tubes, 

Centra]  Electric  Co. 

Edwards  A  Company. 

Electric  AT>pllance  Co. 

WcEtern  Electric  Co. 

Western  Elec.  Supply  Co. 

See    P»a.ge 


Speed   Indicators. 

Besly  A  Co..  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
S]irlne:s, 

American  Steel  A  Wire  Co. 

Barnes  Co..  The  Wallace. 

Manross,  F.  N.. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storaere  Batteries. 

Vmerican  Batter^'  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  "W^ork, 

American  Bridge  Co. 
Tapes,  Insulating:. 

American  Electrical  Works. 

Amerlcfln  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    STritch- 

boards. 

American  Elec.  Puse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  P. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co, 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Parr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tei.  Mfg.Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R,  I.  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Strowger  Auto.  Tl.  Exchange. 

Swedish-American  Tel.  Co. 

Thomas.  Wilcox  A  Dletz. 

Viaduct  Mfg.  Co. 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  F.lec.  Supply  Co. 

Western  Tel.  Const.  Co, 
Tools. 

Klein  A  Son,  Mathlas. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co, 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.   Co 

Tracks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbine  Water  Wheels. 

LefTel  A  Co..  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce  Smith-Vaile. 

Varnishes. 

Sterling  Varnish  Co. 
Vulcnnized    Fibre. 

Vulcanized  Fibre  Co. 
W^blte-TVashlnB    M'ch*H. 

Star  Brass  AVorks. 
■Wire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas    H. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
Independent  Tel.  Supply  Co 
Okonlte  Co..  The 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
X-Rar  Outfits. 
Queen  A  Co. 
Willyoung,  Elmer  G. 
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PLATINUM 

IS    HIGHER    THAN    EVER. 
I   It  will  be  advantageous  for  you  TO  SELL  your  Platinum  Scrap 


! 


at  top-notch  prices. 

WE  BUY  Platinum  Scrap  and  should  be  pleased  to  quote  you  | 

if  you  have  any  to  dispose  of.  I 

— ^— — — -^-^^— — — ^— — — — ^^^^^^■^^^^— ^^^^—  • 
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A  REMITTANCE  WILL  BE  SENT  SAME  DATE  AS  SCRAP  IS  RECEIVED. 


BAKER  &  CO., 


408  N.  J.  R.  R. 


Avenue, 

N.  Y.  OFFICE,    120  Liberty  Street 


NEWARK.  N.  J 


If  you  need   PLATINUM  in  any  shape,  write  us. 
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WE    CANNOT    GIVE    YOU    A 


MESSAGE  m  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 


NATIONAL  ARC  LAMP  CO., 

l_OR^klN,    OIHIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  220, 

250,  500 

Volts. 


The  Standard  Ceiling 
Pan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AnBRICAN  ELECTRIC  COMPANY,  Northwestern  Agents,  St.  Paul,  ninn. 
ST.  LOUIS  OFFICE,  Security  Building,  St.  Louis,  Ho. 

STANDARD  ELECTRIC  CO.,  CALIFORNIA  ELECTRICAL  WORKS, 

~    Cincinnati,  Ohio-  San  Francisco,  Cal. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS. 

32  Rue  Boudewyns.  St..  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteuil, 
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INDEPENDENTS! 


BERLINER  DECISION 

In    Favor   of  tho 
I  ndepemden-ts 

DEMONSTRATES  CONCLUSIVELY 

That  Our  Faith  in  tho 
S-babiii-ty  o-F-tho 

INDEPENDENT  TELEPHONE  BUSINESS 

IN  GENERAL,  AND  THE 

"CENTRAL  ENERGY' SYSTEM 

IN  PARTICULAR, 

Mas  Not  Been  IN/lispiaoed. 


THE  STROMBERG-CARLSON  TELEPHONE  MFR.  CO., 

70-82  W.  Jackson  Boulevard,  CHICAGO,  U.  S.  A. 
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CONIiBATULATIONS  OM 
THE  BERLINER  TRANSMITTER  DECISION 

THINGS  TO  BE  PROUD  OF: 

We  have  confidently  believed  that  the  Berliner  decision  would 
go  against  the  Bell  people,  and  as  an  evidence  of  our  convictions 
we  invested  a  large  amount  of  capital  in  our  manufacturing  plant 
and  in  an  extensive  series  of  patents  of  OUR  OWN.  Our  factory 
is  illustrated  below.    COME  AND  SEE  THE  PATENTS. 


Our  business  more  than  trebled  itself  in  two  years  in  spite  of  j 

the  handicap  of  the  then  impending  Berliner  decision,  and  during  \ 

that  time  we  have  built  switchboards  ranging  in  size  from  the  ; 

largest  in  the  world  (not  excepting  any,  whether  Independent  or  Bell)  i 
down  to  those  for  the  smallest  villages.    ALL  OF  THESE,  WITH- 
OUT EXCEPTION,  ARE   IN   SUCCESSFUL  OPERATION. 

There  are  good   reasons  for  our    success,    and  they    may  all 

be  summed   up  in   the  words,  GOOD  DESIGN,  CONSCIENTIOUS  ; 

WORKMANSHIP,  CONTINUED   EFFICIENCY,    backed    by   ABSO-  j 

LUTE    PATENT    PROTECTION,   together    with    honest    dealings.  I 

KEllOee  SWITCHBOARD  AND  SUPPLY  COMPANY, ' 

229  SOUTH  GREEH  ST.,  CHIOAGO. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

ROTARY  CONVERTERS. 


For  Railway 

Power 

or 

Lighting; 

Work. 


Sizes 

from  50  to 

1,000  Kw. 

For  all 
voltages. 


200  Kw.  THREE-PHASE  ROTARY^CONVERTER. 


GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

Chicago  Office,  Monadnocl<  Building.  Sales  Offices  in  all  Large  Cities. 
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LUNDELLFANS 


THE  STANDARD. 
THOUSANDS  IN  USE. 


The  Lundell  Fans  are  still  the  favorites,  owing  to  their 
superiority  of  design  and  workmanship.  Dealers  who  handle  them 
will  find  quick  sales  and  satisfied  customers.  The  Lundell  Fans 
are  economical  in  current  consumption,  easy  in  operation  and  grace- 
ful in  appearance.  They  are  made  in  a  variety  of  sizes  and  styles 
and  are  adapted  to  all  locations  and  to  meet  all  requirements. 
Orders  should  be  placed  at  once,  as  there  will  be  a  great  demand 
for  them  this  season. 

CORRESPONDENCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527=531  West  34th  St.,  New  York. 


CHICAGO, 
Fisher  Building. 


BOSTON, 
275  Devonshire  Street. 


ST.  LOUIS, 
Security  Building. 


BALTinORE, 
Guardian  Trust  Building. 
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Dearborn 


Drue    and    CHemlcal    ^A/orl«8, 
L-abora-tories— AA/^a-ter    CKiemis-bs. 
Vage-tablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS, 

29,  30,  31,  32  and  33  RIALTO   BUILDING,   CHICAGO,   ILL. 


EMERSON  1901  CATALOGUE 

OF  FAN  UOTOBS  WIXL  BE  8EHT  ON  BEQUEST.  8ETEBAI. 
BTEW  TTPES  DESOBIBED.  SEND  FOB  A  COPT. 

Eastern  Office  and  Warehouse.  THE  ElERSON  ELECTRIC  MF8i  CO. 

136  Liberty  Street,  Kew  York  City.  8t.I<onl8,BIo.,  !!■  S.  A 


Kentucky 
Incandescent 

KENTUCKY  ELECTRICAL 


Ohicaso  Agent,  J.  W.  Brooks,  60B  Plymouth  Bldg. 


LAMPS  ITfi 

CO.,  Owensboro,  Ky.  ■  M    U 

oks.  eos  Plymouth  BIdK.  ^^    ^"  ^^^ 


This  Trade=Mark  kMV^Ti  iZ'Tl^i 

^^■^— ^— ^^— — — ^^^^^^— ^  BraDobes,  Edison  Out-Outi 

3»  Guarantees  Satisfaction 

Switches,  etc. 


PHILADELPHIA.        H.   T.  PAISTE  CO.        CHICAOO. 


Willyoung  Instruments. 

P  H  OTO  M  ETE  HS^ 

CONDUCTIVITY    BRIDGES, 

CABLE  TESTING  APPARATUS, 
X-RAY    MACHINES, 

X-RAY   TUBES, 

FLUOROSCOPES, 
STANDARD    RESISTANCES. 


Correspondence  Invited. 


Ciroulars  Free. 


"Aone"  Portable  Test  Set. 


ELMER    G.    WILLYOUNG 

(Formerly  Willyoung  &  Co.,  Philadelphia), 

97-99  Fulton  Street,  New  York. 


O.  K.  BATTERY. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 


""-."(^.v 


USED  FOR 
BELL  WORK, 

Crade   Crossing*, 
Telephones,  Cas 
Engineand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND     FOH      PRICE-LIST,     1901 


The  Non-Polarizing  Dry  Battery  Go. 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEABBORN  ST.,  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

nCC||a||  are  the  first  points  considered  by  prospective  arc  lamp  buyers. 
■•■■wIMIl  The  Belden  Arc  J^amp  excels  not  only  in  the  above  points 
but  in  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  260  hours.    No  alignment  necessary.  Trims  tasler 
than  an  open  arc  lamp.    Allows  easy  access  to  every  part  of  lamp.    Gives 
absolutely  steady  light. 
Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  W^ayne,  Ind. 

AftENTS:    M.  B.  Adstin  &  Co.,  58  W.  Van  Euren  St..  Chicago.    C.  E.WiLSOH, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    E.  N.  Stewart  &  Co.,  Denver.Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

in  ttlis  and  foreign  countries. 


-^£re:  it  15^-  ^vcRy  othet^  WtKi(^- 

WTONK  EUCTRICAL  WSTrKntX" 


PmtA 


irsr 

The  most  popular  typel 
of  Switchboard  losiru- 
ment    on    ihe     market  ' 
Size,     appearance, 
tem,  accuracy,  durability  J 
and  price  are  rigbt.    All 
ranges,  either  series  or 
shunt  Ammeters.  Par- 
ticu  arly  adapted  to 
isolated  plan  IS 
and    feeder 
panels. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  riass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison.  Wis. 
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RICHMONDT  CONDUIT 

THE  MOST  PEEFECT  WIRE  CONDXnT  TUBING. 

The  outside  is  Electro-Galvanized,  so  that  it  can  be  effect- 
ually and  permanently  grounded. 

The  inside  is  reamed  to  a  perfectly  true  and  uniform  size 
and  is  then  pickled,  galvanized  and  enameled,  making  a  smooth, 
tough  and  non-corrosive  surface. 

1  "(kThe  couplings  and  threads  of  pipe  are  galvanized,  thus  in- 
suring a  continuous  joint. 

Selected  pipe  only  is  used.  The  process  has 
the  approval  not  only  of  the  underwriters,  but  of 
every  contractor  and  user  who  is  familiar  with  it. 


WE  SELL  IT. 


WE  SELL  IT. 


WE  SELL  IT. 


ELECTRIC  APPLIANCE  COMPANY,  CHICAGO. 


92  and  94  Yf^est  Tan  Bnren  St. 


Electrical  Sapplins. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Rndiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


INDIA    a<   AMBER 


IH 


IN    ANV   SHAPE   OB   PATTERN. 


EMPIRE  4    MIC 

■  \SIIL\1EI>       ,^>5t        COIVIPOL/^D 


Eu^oiicMunsclLsCo   Mic«i  Insulator  Co. 

Jl^w.itirM  No*  ><irK  tS  riiif.iyo.  ii7i.iK<-<it. 


v  •  1    I 

iT^WiWTiti? 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 
Railway   Lighting  and  Power  Plants, 

415  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulticg 

Electrical  Eogineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Cliemical  Bldg.,  St.  Louis. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
stats In  the  World. 


ALL  -SMALL   SPRINGS  USED 
BY  THE   ELCCr«/C/tL  TffADE 

THE  WALLACE  BARNES  CO. 

BR\STOL.,COUN.U.S.^. 

1ST.   »8  5  7. 

5END  FOR  CATALO&'B.B; 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  aii4  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   S5.00  per  dozen     Send  50c.  fox  trial  stick. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku-I  euiiaii    a    fin  Sole  nannfactnrers, 

■    IHCLCIinAll    tt    villi    Ooe.  100   WaslUnKton  Street,      .     CHIOAOO. 


MORSE 

INCANDESCENT  CORD 
LAMP  ADJUSTER. 

The      only     (nonconductor) 
automatic  adjuster  on  the  mar- 
ket. It  has  the  written  approval 
of  every  Board  of  Fire  Under- 
writers, Factory,  Insurance  and 
Electrical  Experts  it  has  ever 
been  shown  to.     With  its  aid 
lone   can   adjust  any  kind   of 
la  lamp  and  shade  up  or  down 
tin  a  second's  time.     Just  what 
is   neede,d  in   factories,   mills, 
shops  and  offices. 

0  Price,  50c. 

Write  for  trade  discounts. 

THE  INCANDESCENT  ELECTRIC 

LIGHT  MANIPULATOR  COMPANY, 

1 16  Bedford  Street,  Boston,  Mass. 


Aierican  Titriflei  Conilnit  Comany, 

UANUrACTTntBBB  07 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  OfBces:  39  Cortlandt  St.,  N.  Y. 


A  NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 
everybody  wants  them. 

Tbey    are   Cheap,   t^trong 
and  Ornamental. 

Flnl8hedlnCherry,Green, 

Slahoeany,  Black  Knamel 

and  BTataral  YVood. 
Patented  and  manufactured  by 

the 

CRESCENT  MFG.  CO., 

62  W.  Jackson  Blvd.,  Chicago,  III 

Eastern  Depot: 

Western  Electric  Co.,  N.  Y. 


^; 


OAjC 


7M^ 


^/h^JuAAM), 


McROY   CLAY   WORKS 

BRAZJL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING,    PULLEYS. 

CLUTCHES,  PATENT  MACHINE-MOULDED 

HOPE    SHEAVES, ETC. 

CATALOGUE    UPON     APPLICATION 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founderi.   Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AX  ABSOIiUTEL'S'  KON-CORBOSITE  INSVIiATINe 
HOIiDEBINQ  FlilTX  FOR  Alili  aiETAI.S. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections, 

ENDORSED  DY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  In  one-half  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux.  Put  up  In  cans  at 
16c.,  25c.,  50c.  and  75c.  Special  prices  In  quantity.  Send  iSc.  for  trial  box.  We  guarantee 
it  mod  If  not  MaHsfaotory  money  wtit  be  refunded. 


THIS  IS  TVHAT  OKE  USER  HAS  TO  SAY  OF  IT: 

((AFTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  your 
■**    C'oun  Flux  severe  testa  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Qoehst,  Conatr.  Su^t.  CHICAGO  EDISON  CO." 


FOB  SAXE  BX  ALIi  SUPFI^Y  HOUSES  OB 


CREAM  FLUX  CO., 


Sola  Manufacturers, 
100  Washington  St., 


CHICAGO. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OVTIiET  AXD  JVIVCTIOIf  BOXES, 
SWITCHBOARDS,   PANEIi    BOARDS.    SWITCHES,  KTC. 


March  2,  1901 


WESTERN  ELECTRICIAN 


13 


9t  N.  WAOKttSKIL,  TflUkBiMcn, 


EUOCNC  F.  PHILUrS, 


O.  n.  HBHINCTOn,  M.,  arc. 


AMERICAN  ELECTRICAL  WORKS, 

'  •     ■    -  PBOTXDKHOE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 


AMERrCANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Haw  7oKK  Stobs,  W.  J.  Watton,  26  ('4>rtlan<li  St. 
Ohioago  Stobk,  F.  E.  Donahoe,  82  Lake  St. 
MoiTTBEAi.  BBAiroH,  Bngcss  F.  Fiuuipt'  Ssttiloal  Woika. 

MAIN  OFFICIS  AND  FACTORIES,  PHILUPBDALE,    R.  I. 


PATENT  ATTORNEY, 

18S  Dearborn  Street,  Chicago    III., 

Hai  Attended  to  all  of  our  patent  matters  con- 
tlauouily  since  1891.  Morten  &  Wrlfht.  Chlcafo. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York;  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


Six  Yetrs  with  General  Eleclrie  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causei.       Patent  SoMolUng. 


CARGENT  &  LUNDY, 


Engineers, 


II40   MONADNOCK    BLOCK,    CHICAGO- 
FREDERICK   SARGENT.  A.    D.    LUNDY. 


[L£CTM  (/ALVAN/Z£D  (QNDU/T 

.       ,  INTERIOR     .^nfbNWT 

RICHMOND!  CONDUIT  CO. 

-»     iviilw/vijk.e;e:    us-a-  •  - 


NEW  PRICE 
FOR  igoi. 


i^wiiiiiiiPDiii 


QUARANTEED 

TO  STAND 
SO.OOO  VOLTS. 


UNDERGROUND  AND   INTERIOR. 

GUARAXTEBD  AB««(»l.,Uri<:i.Y  BLBOTKOtTSlS  PROOF. 

An  absolute  Non-Conductor.     Guarantees  perfect  Insulation.    No  bonding  of  cables  in  Its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 

Price,  F.  O.  B.  destination,  cheaper  lli»n  any  other  Conduit. 
For  promptdelivery  for  1901  ELECTROLYSIS  PROOF  CONDUIT  MFG.  CO,, 

orders  should  be  placed  now.  606  MANHATTAN   BLDG.,  CHICAGO. 


NEMV^ 

f>-RA.MICI_IN 

IWIC 

W'f """'-' 

■':4i-,^<^    :■■■:>-,.,     ,    ..v-ssi 

^Pl 

m  >k 

Mlffl^ 

9 

W^^^ 

H 

i^i 

3 

|P^ 

^^^ . 

Sets  of  castings  add  material  furnished  in 
variouHstapes  of  completion.  Wrought  Iron 
fields ;  armature  formed  of  punchings  of  sheet 
Iron  contains  eight  slots.  Pullej  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
Bet  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  ee^viIlg  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
ftiur  6-candle  lamps.  This  machinal:*  not  a  toy 
but  is  designed  fi 'ruse.  Many  Interesting  ex- 
perimenta  can  be  performed  with  these  ma^ 
chines.  Full  size  detail  blue  prints  furnished 
with  each eet  of  material,  showing  how  to  con- 
nect lor  boih  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODELSHOP, 

129-131  Westai  St SIreet,  NEW  YORK  CITY. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


THE  LUNDELL 

•SPLIT-POLE" 

GENERATOR 

Is  SO  named  because  of  the 
peculiar  construction  of  the 
pole  pieces.  It  is  the  most 
efficient  Generator  on  the 
market,  Its  remarkable  ad- 
vantages are  fully  described 
in  our  Catalogue  No.  03100. 
Free  on  application. 

SPRACUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 

CHICAQO:  BOSTON:  ST.  LOUIS: 

Flsber  Building.  275  Devonshire  Street.  Security  Building. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
^^^  any  system  of  incandescent  elec- 
^^r  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
T^|r  low  the  horizontal  in  all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 

OBT  OUR  PRICES. 

American    Reflector    &    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Fietory  and  General  Offices:    672-678  FIRST  AVENUE,  NEW  YORK. 
TRADE    ^\        I        Mark. 

Manufacturers  of  HIGH-GRADE'elEGTRICAL  SUPPLIES. 


WRITE   FOR  ATTRACTIVE   BULLETINS. 


Cfalu{0.      Pfallidelpfala.       Boston.      CleTeUnd,      St.  Lools.      MIIwiDkee,      Claclnoatl.       Deover,      St.  Paal. 


G.  I.  INCANDESCENT  LAMPS. 


iviiiMVJ-ri 


I .    EUREKA  PACKING,  with  a  RED  DIAMOND  LABEL,  more  power,  lasts  longer, 
costs  less  than  any  other  good  packing. 

2.  HINE  ELIMINATOR  gives  dry  steam  to  engine,  keeps  oil  out  of  the  boiler. 

3.  IMPROVED   ROBERTSON-THOHPSON  INDICATOR-a  grand   adjunct  and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  for  circular.    A  very  successful  naveity. 

5.  ROBERTSON   FEED-WATER  HEATER  heats  water  to  about  boiling  point 

with  exhaust  steam. 

JAS,  L.  ROBERTSON  &  SONS, 

198  Fulton  St.,  New  Yorl(.  Branches :  Boston— Philadelphia. 
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ELECTRICIANS  WANTED 

To  send  25  cents  in  stamps  or  coin  for 
complete  set  of  Blue  Prints  showing  how 
to  wire  Muter  Car  for  two  or  four  motors. 
M.  F.  HANSON.  1558  North  Talman  Ave., 
Chicago,  III. 


WANTED. 

Several  experienced  meclianlcal  and  electrical 
draftsmen,  also  some  tlrst-class  mechanical 
desiijnin^  draftsmen.  The  latter  need  not  be 
electricians.  Apply,  giving  age,  record,  refer- 
ences and  salary  required,  to  "  KNGINEER 
DRAFTI>'G  UKPT.."  General  Electric  Co.. 
Schenectady.  X.  Y. 


A  good,  allaround,  practical  mechanic; 
must  be  thoroughly  familiar  with  telephone 
and  mjgneto  machinist's  work.  Want  him 
to  act  as  foreman  of  machine  department. 
Must  be  Ai. 

AVlLLIAlll^  ELECTRIC  CO^ 
ttO  Seneca  Street,        -         CLEVELAND.  OHIO. 


WANTED. 

Traveling  uien  \  istiiug  dealers  In  electric  sup- 
plies, etc.,  to  sell  combination  and  electric  fix- 
tures as  a  side  line,  on  coramlssloo  Address. 
"COMBINATION  f-IXTURES."  care  Western 
Electrician.  510  Marquette  Bldg.,  Cbicago. 


WANTED. 

rractical  electrical  mechanic  i35).  brought  up 
In  shops,  with  large  experieuce  In  experimeutal 
and  repair  work,  having  had  charge  of  small 
manufacturing  plant  foi^  last  five  years,  seeks 
larger  field.  t'lLpalile  to  fill  any  posit  on.  Ad- 
dress *■  C.  B.."care  Western  Electrician,  50 
Marquette  Building.  Chlcai-o 


WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
Mlgh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  EHGINEERING  CO., 

1 8 South  Canal  Street,  Chicago,  III. 


ALTERNATOR    BARGAIN. 

One  75  K.  W.,  Fort  Wayne,  compound-wound 
generator.  1.100  volts.  14.000  alternations. 
Taken  out  on  account  of  enlargement  of  plant; 
in  elegant  sbape.  Can  be  seen  in  operation 
until  March  Ist.  Address  "ALTERNATOR," 
care  of  Western  Electrician.  510  Marquette 
Building.  Chicago. 


WE   OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K  W..  500-voU  Kdison  bipolars, 

1    75  K.  W..  General  Electric.  500-volt,  4  pole. 
1    120  K.  W..A.  S    type.   General   Electric  Al- 
ternator. 

3  120K.  W.,A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-phase,  1,000  or  2,000 
volts. 

1  60  K.  W..  2.000-volt.  Siemens  A  Halske 
60  cycle. 

1      65  Light,  Brush  Arc,  10  amperes. 

1      40  Light.  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36x18. 

1  200  If.  P..  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal.    12x20x14   Tandem    com- 

pound. 

2  18Hxl8  Ideal  engines. 

1  14Hxl6  Mcintosh  A.  Seymour  engine. 
BOILERS,  MOTORS,  PUIVIPS- 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CMENBY,  flanager, 
204  Dearbora  (Street,  Chicaeo. 

SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Ghlcaeo. 


FOR  SALE-APARGAIN. 

150  bard  rubber  cells,  7x7xl0H  Inches. 
THOMAS  ALEXANDER.  183  E.  Randolph  St., 
Chtcagn. 


^*     "MAN  ROSS"    '^^" 

HAIR  SPRINGS 

FOR   ELECTRIC 
■  wdic/^tikc  /%nd  recording 
Gauges  steaivi    gauges, etc. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Kon-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestvllle.  Conn. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  Improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  na 
matter  what  make  of  turbine  has  been  In  ude.  STATB  REQUIRBneNTa 
AND  SBND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  Building,  Philadelphia,  Pa,, 

will  pty  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided   a    fair  return  on  the    necessary  outlay  can   be    shown  to  its  satisfaction. 


Price 
J2.00, 
Delivered. 


A  THOROUGH  school  for  the  beginner— a  valuable 
/\  reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo  

E.  R.Waugaman, 

Electrical  Wireman.  Kittanning,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  its  cost  if  I 
could  not  get  another  copy.  Yours  truly.  E.  R.  Waugaman. 

CLEVELAND  ARMATU  RE  WORKS,  1281  HamiltonSt..Clevetand.O. 


ESTABLISHBD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drllllne,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen*l  European  Agents,  Seliz,  Sonnentbal  &  C«., 
86  Queen  Victoria  Street,  London,  England. 


ALTERNATING  GENERATORS. 

1  2.50-lIght  Thomson-Houston,    AIS. 

2  600-Ilsht  T.-H.,    A6. 

1    600-liglit  T.-H.,  30  K.   W.,  2-phase. 

1  600-Ught  T.-H..  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-light  G.    E.,    A30,    toothed    arma- 
ture,  compound   wouud. 

2  KO-Ught  T.-H.,    A35,    self-oUers,    com- 

I).osite  wound. 

1  750-IIght  Wood,  compound,  self-oiler. 

2  750-light  Westlnghouse,   s.    o.,    ZlYz    K. 

W. 

1  900-llght  Warren,  45  K.  W.,  inductor 
type. 

1  1000-ligbt  Wood.  50  K.  W.,  toothed 
armt. 

1  1000-light  Siemens  &  Halske,  50  K.  W., 
eo-cycle,  single-phase,  in- 
ductor type. 

1  1200-llght  Siemens  &  Halske,  60  K.  W., 
60-cycle,  singl<.'-pliase. 

1  50  K.  W.  S'eniens  &  Halske,  GO-oyclp. 
two-phase.  rotary  trans- 
.  former.  175  volts  alt,  to  250 
volts  direct. 

1  1200-llgbt  Warren,  60  K.  W.,  .self-oiler, 
Inductor  type. 

1  12C0-llght  General  Electric.  A60.  com- 
posite wound,  toothed  armt. 

1 12&0-llght  Westinghouse,  60  K.  W.,  com- 
pound, toothed  armature. 

1  1200-llght  Westinghouse,  60-cyele,  60 
K.  W. 

1  1300-light  T.-H.,   A70.  comp.   wound. 

1  1500-llght  General  Electric,  monocyclic, 

75  K.  W.,  60-cycle. 

2  1500-llght  Warren  Medberry,  75  K.   W., 

latest  type,  two-phase,  new. 

1  2400-IIght  Westinghouse,     120     K.     W., 

toothed  armature,  compound 
wound. 

2  2400-light  General   Electric.   120   K.    W., 

toothed  armt.,  comp.  wound. 
2  2400-llght  Westinghouse.  120  K.   W..  60- 

cvcle,  toothed  nrmt  .  comp. 
1  4000-llght  Wood.    200   K.    W..    self-oiler, 

comp.  wound,  slotted  armt. 
1  4S00-llght  Westinghouse.     240     K.     W., 

self -oiler.      comp.      wound. 

toothed  armature. 


regory: 

ELECTRIC  CO. 

54-62  S.CLim'O/i  ST.  CHICACa 

BARCAINS-FOR  SALE. 


ARC  DYNAMOS. 


20-light 
30-llght 
so-light 
35-1  ight 
35-1  ight 
40-ligllt 
45-liEht 
45-ligUt 
50-llght 


2000  C. 
1200  C. 
2000  C. 
2000  C. 
1200  C. 
2000  C. 
1200  C. 
1200  C. 
1200  C. 


50-lleht  2000  C. 
50-llglit  2000  C. 

60-1  Ight  2000  C. 
60-light  2000  C. 
60-IlKlit  2000  C. 
65-liglit    SOO  C. 


1  65-llght  2000  C. 

2  75-llght  1200  C. 
2    75-llght  1200  C 

2  75-1  Ight  2000  C. 

3  125-llght  1200  C. 


P.  Western  Electric. 

P.  T.-H.,  K12. 

P.  Bl-ush,  No.  7. 

P.  T.-H..   L.  D.  2. 

P.  Wood,   No.   6. 

P.  West.    Elec,   s.   o. 

P.  T.-H..  M12,  biill  ar't. 

P.  Brush,    No.    7. 

P.  T.-H.,  L.  D.  12,  ball 

armature. 
P.  Brush,    No.   7y2. 
P.  T.-H.,  M.  D.  2,  ring 

armature. 
P.  West.    Elec,    s.   o. 
P.  Westinghouse. 
P.  Wood,  No.  8. 
P.  Ball,  4  amp. 
P.  Brush,   No.   8,    Steu- 

benrausch  fireproof 

commutator. 
P.  Wood,      with      new 

nrmt. 
P.  Standard,      self-oll- 

ers. 
P.  Westinghouse,   s.   o. 
P.  Exci^lsloi-.     latest 


type. 

IIO-VOLT   INCANDESCENT 
DYNAMOS. 

lO-lIgbt  Roth,  compound. 

?5-light  Mayo,  slow  speed. 

r.O-liglit  IlawUeye. 

50-light  Lundell.        self-oiler,        sic 

speed. 
50-light  Card,  multipolar,  self-oiler, 
55-light  Glblis,  RI.  P..  compound. 
60-lIght  T.-H.,   compound. 
60-llght  Mather. 


1     65-Hght  Crocker-Wheeler,   s.  o. 

1      80-llght  Sprague. 

1  100-light  Bain,  compound,  self-oiler. 

1  100-llght  Siemens    &   Halske,    type   L. 

2  110-Iight  GlUbs,  compound,  self-oUers. 
1    110-light  Edison. 

1  135-light  Gibbs.  M.  P.,  self-oiler. 

1  150-light  Mather,  compound,  self-oiler. 

1  150-llght  Glbbs.   M.    P.,  self-oiler. 

1  150-light  Edison. 

3  150-light  Eisher,    direct    connected    to 

engine. 
1    160-llght  Card,  self-oiler. 
1    180-llght  Siemens    &    Halske,    M.    P., 

s.  o. 
200-llght  Rockford. 

210-light  Edison,  self-oilers,    12   K.   W. 
210-llght  Siemens  &  Halske. 
210-light  Siemens   &   Halske,   M.    P. 
210-)ight  Glbbs,  M.  P.-  self-oilers,  s.  s. 
225-llght  Detroit. 

250-llght  Westinghouse,    horlz.    type. 
250-light  Commercial,  comp.,  self-oiler. 
250-llght  Kildy,  selt-,)iler. 
270-llght  General    Electric,    15   K.    W  , 

M.   P..   direct-connected. 
275-light  King,   self-oiler,    compound. 
300-light  Columbian,    multipolar. 
300-llcht  Gllihs,   M.   P  .  self-oilers. 
340-lletit  Eddy,   self-oiler,   compound. 
350-Iight  Iliiwkeye,    compound. 
350-licht  National,    self-oiler,    comp. 
350-ligllt  Edison.  20  K.  W..  shunt. 
350-light  Western  Electric. 
350-light  Fisher.  M.  P. 
360-ligbt  Duplex  multipolar,  comp. 
500-light  Siemens  &  Halske,  self-oilers, 
540-llght  Edison,  30  K.  W.,  compound. 
600-lleht  Elckmeyer. 
700-llght  Westinghouse.    slow      speed, 

M.  P. 


2    SOO-light  Edison,  45  K.  W.,  self-oilers, 

compound. 
1  1000-llght  Edison,  60  K.  W. 
1  1200-Ught  Siemens    &   Halske. 
1  1350-llgUt  Siemens  _&  Halske,  80  K.  W., 

for  direct  connection. 
1  1600-light  Siemens  &  Halske,  100  K.  W. 

1  2500-lIght  Siemens  &  Halske,  150  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  1^2  K.  W,  Fisher,        125-voIt,        with 

Fisher  engine. 
1   15     K.  W.  General    Electric,    125-TOlt, 

with  Case  engine. 
1    80      K.  W.  Siemens  &  Halske,  125-Toit. 

for   direct    conuoctlon. 
1 150      K.  W.  Siemens  &  Halske,  125-volt. 

for  direct  connection. 
1    60      K.  W.  Siemens  &  Halske,  250-volt, 

for  direct  connection. 
1  120      K.  W.  Siemens  &  Halske.  250-voit, 

for  direct  connection. 
1    75      K.  W.  Westinghouse,  500-volt, 

with  Westinghouse  comp. 

eng.lne. 

220-VOLT  GENERATORS. 

1  10  K,  W.  Lundell,  s.  o.,  M.  P.,  s.  s. 

1  12  K.  W.  Edison,    self-ollcr. 

1  20  K.  W.  Sprague,    compound,    s.    o. 

1  40  K.  W.  Eddy,   M.   P. 

1  45  K.  W.  Edison,  compound,  self-oUer. 


60  K.  W.  Siemens 


tlon. 
1  120  K.  W.  Siemens 


&  "Halske,    M.    P., 
for  direct   counec- 


&   Halske,    M.    P., 
for   direct  connec- 


500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  T.-H.,  self-oller. 
1  25  K.  W.  General  Electric.  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W.  Siemens     &     Halske.     brand 

new.  M.  P.,  Churchward 
type.  s.  o.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,   compound,   self-oller. 

1  60  K.  W.  Edison,   compound,  self-oller. 

1  75  K.  W.  Westinghouse.  Kodak  set, 
Westinghouse  generator  and 
Westinghouse  comp.  engine. 
14x24x14.  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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Crimshaw.  ,  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  CrImshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  IN5ULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  C  orllandt  St..  New  York. 


BRANCHES:  ]3,„';,"JCAaO:^^ 


BOSTON : 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN   &.    SUPPLY   CO., 

I  120  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


WE  EXCEL  AND  UNDERSELL  ALL. 


WB  ARE  SELLI^a 

B«UeryiItiiKii)RLtiiips  lluOO 
Tclcphonr,  complete,  Q5 

Electric  Uoor  Bells   -  I  Co 

Electric  Carriage  l.igli  s    5  00 
BAtierj  Fan  Motor.  -  ■»  «5 

Electric  Hand  I.iinteriis     2  00 
Pucket  Mash  J.ijrhtB,  I  50 

Miniaiurc  Electric  Lai)  pe.     40 
K  Medical  Batteries,  3  95 

CJeniiine  Electric  Bells  1  00 
*I2  Belt  with  Suspeiisorr  "60 
Genuine  Electric  Insoles  SS 
Telegrarh  Oiilfiie,  -  -  a.75 
Battery  Motors  fni 111  <1  to  12.U) 
Bditery  Table  J.anips,  -  3.00 
Necktie  Lights.  75  els.  lo  3.00 
Bicycle  Electric  Liglils,  2.2.5 
Electric  Cap  I.ighls,  -  2-00 
Electric  Railway.  -  -  S-bO 
Battery  Student  Lamp,  -  4.00 
Dry  Batteries.perdozen,  2.23 
Electric  Books  at  low  prices. 
We  undcneli  all  oa  Everytbiat 
Electrical. 

OHIO  ELECTRIC  WORKS 

CLEVELAND.   O. 

lleadiiuartcra  for  Electric 

Novelliesan|i  Supplies. 

Agents  wanted.  Send  for  Neiw 

Catalogue,  just  out. 


WHITE  FOB  CATAIiO«U£  AND 
1>1BC01T1VT  SOEET. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


In  the  operatitig  department  of  the  "Alton  Eoad  "  are 
required  to  pass  mental  and  physical  examinations 
calculated  to  secure  aheohite  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  in  the  world  Is 

"the    only   WAY" 


GEO.   J.    «TTT  A  TTT.T^OT*J,  OVSTL.  PASSBNOBB  AOdNT, 
OHICAOO.    Il^UNOISt 


Write 

onr  new 

free  circular: 

Salaried 
Positions 

For  Leeimers 


It  shows  how  we  prepare  young  men 
and  women  to  earn  good  Balaricsin  po- 
sitions that  require  special  knowledgp. 
It  tells  how  you  can  obtain  a  salaried  po- 
sition in  your  chosen  profession,  trade  or 
business,  and  support  yourself  while  learning 
bow  toearu  more.    You  can  become  a 

Mechajiical  Engineer, 
Electrician,  Architect 

250,000  Students  and  graduates  In  Mechnnlcal, 

Elfclrienl,  Steam,  Civil  and  niDlng  Fo^lneerlnf;  Ar- 
chiioctnre  ;  Dratrlni;  and  Dpsl^lng  ;  Lettering  t 
HhemlBtrj ;  Teleprnphy;  Telephony;  Teaching;  !;lteDO- 
grophy;  Boak-keuplni;:  Encllsh  BrancheH.  WheQ 
writing,  state  subject  in  which  interested. 

INTERNATIONAL   CDRRESPDNDEHCE   SCHOOLS, 

Esiabli-heJ  IBitl.  Capital,  $1,500,000 

Box  1003  Scranton,  Pa. 


COLUMBIA 
CARBONS 


FOR 

ENCLOSED 

ARCS 


Guaranteed  superior  to  any  imported  Carbon  in  uniformity  of  size  and 
straightness,  or  subject  to  return  at  our  expense.    Try  us  and  be  convinced. 

NATIONAL  CARBON  COMPANY, 

1 198  West  Madison  Avenue,  Cleveland,  Ohio. 


IMPROVED 


ALTERNATOR 

SANDUSKY 

amo 


i6 
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PROTECTION 

— FOR 

CABLES,  SWITCHBOARDS 

AND 

TELEPHONES 

GUARANTEED  BY  US. 

ENDORSED  BY  THE 
NATIONAL   BOARD  OF 

FIRE  UNDERWRITERS. 

Also  a  complete  line  of 

Switchboards 

EITHER 

Multiple,  Battery  Call, 
Transfer,  Full  Battery, 
Toll,  Generator. 


DISTRIBUTING  BOARDS, 

ALL   KINDS  CABLE  TERMINALS, 

TELEPHONES  FOR  ALL   USES. 

Sterling  Electric  Co., 


FACTORY: 
LAFAYETTE,  IND., 
U.  S.  A. 


BRANCH: 

1260  MONADMOGK  BLDfi., 

CHICAGO,  ILL. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TCI       IICA      Hfl 
CHICAGO,  U.  S.  A.  I  CLi   IflrUi    UUi 


TELEPHONES 


^^iMT».i:bH4.-».silJj:ll.Uia^ 


I  SWITCHBOARDS 


THE  aORDON  PRIMMV  CEIL. 


The  most  improved,  eflBlclent, 
long  lived  and  economic  primary 
cell  of  the  ne^wr  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


Slot  MechiNOS 


FOR   TOLL   LINES. 


Pay  Stations  ^o^d^  Investment. 


WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE  LINES. 
WRITE  FOR  PRICES. 


THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  Street,  Cleveland,  O. 
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NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Si$;nals.    Central  Energy. 

ISimple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Minimum. 

The  method  of  Operating  that  Tre  have  adopted   has   been 

determined   npon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 

National  Telephone  Equipment  Co., 

330-333  liafayette  Avenue,  Detroit,  Mich. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"    No.  36. 


New  powerful  transmitter. 

Concealed  cord. 

Bridgring  and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHIGDGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bio  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sonq. 

LET  US  TELL  YOU  ABOUT  THEM. 


KELLOGG 


CENTRAL 

ENERGY 

SYSTEMS 


FOR  SMALL  EXCHANGES. 

OUR    COMBINATION    BOARD     for 

both  Central  Battery  and  Magneto  Service 
has  Flashlight  Calling  Signals,  Lamp  Double 
Supervisory  System,  Self-Restorine  Drops, 
Tubular  Clearing-Out  Drops.  Cam  Combina- 
tion Ringing  and  Listening  Keys. 

WRITE  FOR  PARTICULARS. 

Kellogg  Switchboard 
&  Supply  Co., 

229  SOUTH  GREEN  STREET,     CHICAGO. 

>'ew  York  Office;  34G  IJroadway. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


lelaptioiigi"kTB— Th*l  Ihor 
Dkd*.  lul  lamer.  COST  LESS  F0» 
MAINTENANCE,  (how  huh*r  tttlo- 
l*ncr,  milla  b.li.r  ■pp.truic*.  plaki* 
rsuF  mbccrlbara  battar,  uid  maHa 
eallaetlDlu  ak.lar  (ban  tnj  olbsr  Ktnd. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING    USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule- and  each  order 
tilled  with  care.    Large  stocks  always  on  hand. . 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  colls,  construction  material  of  all  kinds. 


No.  1  .    D*»sk  Teleohone. 


fV'BtTE  FOR  CATAIiOeUE. 


Cent ralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


J.  H.  Van  Vlisstngen,  President. 
L.  G.  "Wheeler,  Vice-President. 


"W.  C.  Heinhoth,  Treasurer. 


L.  G.  Bowman,  Secretary  and  General  Manager. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hcok  switch. 
Rf^cpiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Western  Express 

No.  3 
Bridging  telephone. 


WRITE  FOR   PRICES. 


ORDERS  FILLED  PROMPTLY. 


MAGNET$=SOLENOIDS 


SAVE  YOU 
MONEY. 


INDUCTION  COILS. 


VARLEY  DUPLEX  MAGNET  CO, 


505  Fisher  Building,  CHICAGO. 


PHILLIPSDALE,  R.  I. 


cti^cS.o  MAGNET  WIRE 


COTTON 
COVERED. 


Plenty  Of  it.  All  sizes.  Prices  riqht 

Electro  maqnetsuui it  and  rewound. 
Induction  coils  "built  to  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  MF&.CO. 

.-  South    Bend,     Indiana. 
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J  The  Only  Prompt,  Private  and  Perfect  TELEPHONE  i 
j  SWITCHBOARD  is  the  i 

STROWGER  AUTOMATIC  SYSTEM.  I 

i  No  Operators  Required.— Strictly  Automatic.  i 

727  THE  ROOKERY,  CHICAGO.  \ 


t   FACTORY,  Union  and  Washington  Sts. 


»♦»♦«♦»♦>♦■♦■♦»♦•♦•♦•  »>♦•♦•♦>♦•♦•♦•♦•♦•♦•♦♦>•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦« 


WE  HEARD  IT  FROM  A-FAR(R) 

Judge  Brown's  decision  would  have  been  more  complete, 
however,  had  he  instructed  all  Independent  telephone  users 
to  confine  themselves  to  the  product  of  the 

FARR  TELEPHONE  &  CONSTRUCTION  SUPPLY  CO.. 


Our  new^  plant,  shown  herewith,  will  give  us  capacity  for 
an  unlimited  amount  of  business,  and  our  apparatus  has 
stood  all  the  tests  of  time  and  hard  service. 


OHiCA^oo,   ir^iw.. 


XJ.    s.    JS., 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


COI«TK5r«TS. 

Chapter  L — History  and  Principles  of  the  Magneto  Telephone.  IL — History 
and  Principles  of  the  Battery  Transmitter.  IIL — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VHI. — The  Automatic  Shunt.  IX.— 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  Xlll.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  >  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
,  Switchboards.  XIX.  —The  Multiple  Switchboard.  XX  —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXHI.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-SelecLive.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  torTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII, — Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

S18  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch.of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  6f  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Cofies  of  this  or  any  other  electrical  book  published  sent  fire-paid^ 
to  any  address  in  the  zuorld,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAQO,  ILLINOIS. 


Electrician  Publishing  Co., 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  I  4  Inches.   Illustrate!.    134  pages.   Appendix,    75  Cents, 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

5(0  MARQUETTE  BUILDING,  CHICAGO. 
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*<The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Code  explained 
and  Illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.C.  CUSHING,Jr.,A.  I.  E.E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  Is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date.  ,  .  „, 

It  contains  ail  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. ,  ,         .„  ^ 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes.  

Flexible  Leather  Cover  (pocket  size),  SI. 00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electiiciai  PUBLISIlia  Co., 

Jio  Marquette  Building,  -  -  CHICAOO,  11.1" 
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For  Independent 
Telephone  Interests ! 

The  Sweeping  Decision  in  the  BERLINER  CASE 
IN  FAVOR  OF  THE  INDEPENDENT  COMPANIES 
substantiates  all  the  claims  we  have  made  in  the 
past  for  the 

MILDE  TRANSMITTER  AND  STANDARD 

apparatus.  The  Milde  Transmitter  has  been  backed 

up  by  our  guaranty  from  the  first,  and  prospective 

users  of   telephone  apparatus  will   make  no  mis- 

^take  in  selecting 

Standard  Products. 


Inittraiueiits  in  all  styles. 


Pioneers  among 
manufacturers  of 
Telephone  Appara- 
tus of  all  kinds  and 
for  all  requirements 
of  service. 


WE    MAKE 

SWITCHBOARDS, 

TELEPHONES, 

DISTRIBUTING  BOARDS, 

PROTECTORS, 

SOUND-PROOF    BOOTHS,  ETC.,  ETC. 


Our  exhibit  at 
Paris  was  awarded 
medal  for  workman- 
ship, merit  and 
gener^r  efficiency 
in  operation  and 
maintenance. 


SOLE  LICENSEES  IN  U.S.forthe  MILDE  TRANSMITTER. 


STANDARD 

Telephone  and  Electric   Company, 

IVIADISOIM,    \A/IS.,    U.  S.  A. 


WESTERN  ELECTRICIAN 

THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand. ready  for  prompt  delivery.  VOsiandard  make  telephones 
which  have  been  In  use  le-s  than  12  months  and  which  are  in  nrst-clasu  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

10  Rrifl::iDs 'Phones »U.50  each 

50  Kerles  "  7.50     " 

lO  lleNk  "  5.50      ' 

Anyone  In'erested  in  Cheap  Telephones  will  do  well  to  write  the  ibove  company  without  delay 

r  Ann  const. supply co.. 

I     nl  II  I  CHICAGO. 

■      ■      ■■    KB    K         NEW  CATALOGUE  FREE. 
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Pole  Houses,  Double 
Enclosure, 

Absolutely  dry,  all  doors  close  against 
shoulders,  with  supporting  straps,  painted 
three  coats  lead.  50  pairs,  S7.00;  75  pairs, 
$7.50;  lOo  pairs,  SS.oo. 


Iron    Pole   Seats,  light,   strong, 
convenient,  safe,  cheap.   Cost  $4.00  each. 

If  a  man  fell  from  a  seat  like  that,  could 
he  reasonably  sue  you? 


S 


'4  to  3  amperes,  one  set  free  with  dis- 
tributing panels.  Extras,  $1.00  per  C. 
$9.00  per  M. 

Cable  Distributing 
Boards, 

Combining  screw  contacts  with  washers, 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


View 
of  Two 
Paoels, 
Capacity 
Fifty  Pairs 
or  One 
Hundred 
Conductors, 


Dimensions  of  Panel  Boards: 

25  Conductors,  4)^  inches  by  12  inches. 

50  "  4J^       "  "   ii'/i     " 

75  "  4^       "  "    31 

100  •■  45^       "  "    40>^      " 

Send  for  catalogue  on 
CROSS  CONNECTING  BOARDS. 

100  conductors,  g%  inches  by  38)^  inches. 

THE  F.  BISSELL  CO,, 

TOLEDO,  OHIO, 

Makers  of 

Telephone  Specialties. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cord  in  sigiit. 
Higii-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togetiiir  witii  the 

Kolcomo  Long-Distance  Transmitter. 

Making  up  the  most  efBclent  Telephone  on  the  market  for 
Exchange  and  ToU-Une  work.  we  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrlfo  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
V\^s   AK.r&    ^repai-ed    to    F'urnlsK    Oes-t   Quality 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


The 

Standard  Construction 

Company's 

SPECIAL  OFFER. 

A  Telephone  Complete  lor 

$7.75. 

r  iliiih  urmU-  ID.lMMl  ..lunsS,.|-ics,  Miiifiu-toTelo- 
lihoiic.  Kitiisliril  ill  iHilislii'il  imk  or  wiilnut. 
la  t'iiHi|iin-'f  Willi  slriiiitr  iii.-ki-led  generator. 
Sttuiiliinl  lii|)iiliii-  I'i'fi-ivcr  miJ  eord.  Standard 
No.  1  solid  linrk  Ifniwriiitli-i-. 
l.fiUOohm  l'.UI|ii;iN(i  I'llONK.  *11.00. 

Switchboards  and  Telephone  Supplies. 
Write  for  Catalogue. 

Standard  Construction  Co., 

7^-88MarketSt.,  Chicago.  III. 


A  Direct  Reading  Ohmmeter. 

Ohmmeters, 

Amnieteris, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  lSA«i:  &  BRO., 

Successors  to  American  Electric  Specialty  Co., 
1SS8  l-iberty  »t.,  New  York  City. 

New  York   Agents   Wirt   Electric  Co.   Rheo- 
stats and  Brushes. 


RESISTANCE  WIRES 


Bare  anj  Covered.  For  Ail  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO. 

NEWARK,  N.  J. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  illustrated  book. 
*'Caa  I  Become  aa  Electrical  Engineer?" 
We  teach  Ele"trical  EnerinesrlnE,  Elec- 
tric Lighting,  Elekitric  Railways, Mecban- 
ieal  Engineering,  Met^hanlcal  Drawing, 
etc.,  at  your  home,  by  mail.  Inetitute 
indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


AMERICAN"  SS?" 

ARE  THE' BEST.   Sand  lor  daicrlptlve  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

iT'D  iea9.         I71'S.  Clinton  St.,  Chicago,  III, 


Eureka  Depolarizing 
Solution  for  battery  cells, 

WKITH    US    AltOlT    IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO 
TELEPHONE 

SUPPLY  C0.=^  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


..VIADUCT. 

BALTIMORE,  MAKE 

TELEPHONES 

ANO    EVERYTHINC    ELECTRICAL 


ENGINEERS'  SPECIFICATIONS  NOW  READ 


Or  their  equal.      This  is  equiva- 
lent to  specifying 


Because  th&re  is  nothing  equal  to 
them  OQ  the  market. 


W.  N.  MATTHEWS  ^  BRO., 

603  Carleton  Building,  St.  Louis,  Mo. 


BUQO  SCHUMACHER,  Preat. 

J.  A.  ABBOGAST,  Vloe-Prest. 


HAX  SCHnMACHEB,  Seo'y  and  TreM. 
M.  GARL,  SupL 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  Houta 
Telephona. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


IntircommunicallnB 
Factory  T«lephon«. 
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THE  BERLINER 
DECISION 

Rendered  February  27th  in  favor  of  the  Independent  telephone  manufacturers 
will  have  a  powerful  influence  in  stimulating  the  growth  of  Independent  telephony. 
Owing  to  this  important  victory,  Independent  telephone  manufacturers, 
and  in  fact  everyone  interested  in  telephony,  will  take  more  interest  than  ever 
in  the 

WESTERN  ELECTRICIAN'S 

=  ANNUAL  — 

TELEPHONE   NUMBER, 

To  be  dated  March  23d.  It  will  be  a  REAL  TELEPHONE  NUMBER 
and  one  that  the  fraternity  will  point  to  with  pride,  as  it  will  be  indicative  of 
the  marvelous  growth  of  the  industry. 

No  wide-awake  telephone  manufacturer  or  other  concern  desiring  to  do 
business  with  the 

TELEPHONE  EXCHANGES 
OF  THE  WORLD 

Can  afford  to  remain  out  of  the  advertising  columns  of  this  important  number. 
It  will  receive  a  world-wide  circulation,  and  a  double  page  or  other  liberal  adver- 
tising announcement  will  bring  you  results  in  keeping  with  the  space.  Send 
in  your  order  and  copy  TO-DAY. 


WESTERN  ELECTRICIAN, 

5IO    IVIsirciue-b-fce     Bids-.        -         '        OH 
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MEDIUM    AND 

HIGH    SPEED 


Gold 
Medal. 
Paris. 
1900. 


ENGINES. 


tAUI. 


:iMOINI 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 

00., 


CHICAGO  OFFICE: 

1526  IVIonadnock  Building. 


ERIE,  PENNSYLVANIA. 


DEALERSlANoicONTR  ACTORS 

For  Satisfactory  Interoommunlcatlngr 


HON 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


JEFFREY  li:CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


QAS  ENGINES  FOR   ELECTRIC  LIGHTING. 


All 


[Regulation  guaranteed  with- 
in 2  per  cent. 
Engines     are    of    TWO 
CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 
GASOLINE  ENGINES,  same 
Dcharacteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N,  Y, 


^s»,3s;&ia  Sens  for  Circular  and 
^^  Prices. 


-4 


Manufactured  by 


HARTWIG  &  MILLER, 


DETROIT.    MICH. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — -his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
■high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


r^ONDN  TRAINS 


i 


MDNDN ROUTE 


Tff£  OIR£CT  LINE  BETWEEN 

CHICAGO. 

IINDIANAP0LI5.I 

AND 

CINCINNATI. 

4Trairv5  daily  | 

CITY  OFFICE  232  CLAR^  ST.,    1 

-..^,f=^t.>    CI-IICAGO.  f 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AlFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


For  use  In 

Electric  Plants 

and 
Power   Stations. 


Mtf "  BM's  Dry 


DryPaint  Paint, 

PUMP  TiieStar 


Brass  Woriis, 

'  67-69  S.  Canal  St.. 
Chlcaso.  111. 

Send  for  circu- 
lars and  prices. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH 'WESTERN 
RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj-thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  CaUfor- 
nia  and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

j6i  Broadway,  -  New  YorkUss  Vine  St..  •  Cincinnati 
&Dt  Chcs'tSi...Phlladclphlal507Sniithtield  St.,  I'ltlsLur)^ 
368  Washington  St.,  Boslon'a34  Superior  St.,  -  Clevclind 
301  Main  St..  •  ■  Buffalo  17  Campus-Martlus,  Detroit 
213  Clark  St.,  -    •     Chicago, a  KlngSt.,Ea«t,T6ronto,Ont. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  Vi'illpay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXOX  CRUCIBrx:  CO.,    -     JEB8£V  CITY,  N.J. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  o,'  the  same  diameter.    The  highest  epeed 
ever  obtained  /or  the  same  power.      The  highest  mean  efficiency  ever  realized  whe» 
runniTig  from  half  to  fitU  gate.     We  ^arantee  also :  A  runner  of  the  greatest  p«* 
sible  strength.    A  gate  unequaled  in  quichtess  and  eaae  of  opening  and  cOising. 
Tests  show  over  81  per  cent,  average  efficiency  iifith  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


BisF 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  91.00. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  SIO  Marquette  Bulldtng.  Cblcaxo 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


TRADE  MARK. 

Tested  Fuse  Wire  and  Fuse  Iiinks. 

standard  for  Accuracy. 


Id  the  manufacture  or  FuBeti  there  are  two  esBantlals. 
l8T,  accuracy:  2d,  uniformity. 

The  steady  IncreaBe  in  our  busiiiefiB  duilns  the  paet 
twelve  years  lathe  beet  evlderice  that  our  goods  meet 
all  requirementB. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

S8-64  N.  Jefferson  St.,  CbloiEO  853  Broidwiy,  t<cwYork. 


REG.TRADE MARKS   Jhe  Rhosphor  Bronz E  Smeltin^Co. Limited. 

'    ~  2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WlRE,RODS,SHEETS,ETC. 
:P/,',j/,/,r>^>n,/'  — DELTA    METAL-^ 

/CV  CASTINGS,  STAMPINGS  "nd  FORCINGS 

^Fl~TX^  ORIGINAL  and  S  OLE  Maker  s  in  the   U.S. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MCNOMINE-E.  MICH.    AHD       PORTL  AN  D,   OHECO  N  . 

WHOLESALE  PRODUCERS 

,rO-FOOT    TO   80~FOOr    POLES   OUR  SPCCIALTY 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDINB, 
CHICAGO. 


THE  SARGENT  CO., 


CEDAR  POLES,  TIES,  POSTS. 


THE 


ALL  SIZES  FOR  ALL  PURPOSES. 

»OR-rE:R-iviORSE:  co., 


PRINOIPAIi  OFFICES, 


(JtAeiWAW^,  allCH. 


IPJSlMjUA^  Qsf^fjcJ^JU   ^iV^^^kWvW   ^MTCsf  ^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirga  Slock  Constantly  on  Hand. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.; 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CBOISS-ABIIS,  PINS 
AIlfD   BRACKETS. 

JOHN  E.  BLAKE  &  CO., 

MANUFACTURERS. 

Office,  169-171  Broadway,        Et  NEW  YORK  CITY. 
MILLS,  North  Carolina. 


R.    H.   LEAVITT, 

Capron,  III. 

Manufacturer  of 
STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 
CROSS-ARM  BRACKETS  AND  PINS. 
Write  us  for  prices.  We  like  It.  Will  sit  np  late 
and  rise  eariy  to  answer  you  and  fill  your  orders 


Telephone  Menl 

Read  Webb's  "Telephone  Hand 
Book."    Price,  $1.00.    .    .    . 

Electrlclati  Publishing  Company, 

■alteSlO  Uaranette  Bids.,  CUeac*. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  tor  red  cedar  and  cbestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Malo  Office,  Lewisburg,  Tean.,  Branch  Office, 
KeUertoo,  la..  Oak  Mills,  Moatlcello.  Ark. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 

SINGLE,  DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS.  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


Cross-Arms,  Pins,  Brackets. 

We  make  the  best  cross-arms,  pins  and  brackets  on  the  market  from  Choice  Long 
Leaf  Yellow  Pine.  We  are  the  largest  manufacturers  in  the  South;  capacity,  10,000 
arms  per  day. 

In-tending  purchasers  will  consult  their  interests  by  getting  our  quotations  aud 
investigating  the  merits  of  our  products  before  placing  their  orders  elsewhere.  We 
have  supplied  some  of  the  largest  consumers  in  the  U.  S. 

TEXAS   ARM    &   PIN    CO.,    Beaumont,   Texas. 

CHICAGO  OFFICE,  225  Dearborn  St.,  W.  H.  QUAW,  Mgr. 


Cedar  Poles,    Q.  W.  SMITH,    Producer 


Three  Central  Yards.    Office,  830,  225  Dearborn  St.,  Chicago 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Habkins. 

SIXTH  EDITION.  63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

5IO  Marquette  Building^ 
CHICAGO. 


Electrician  Publishing  Co., 


POLES 


W.  C  STERLING  &  SON, 


TIES. 


MONROE.    MICH. 

Eleven  Pole  Yards  In  Michigan 

Wholesale  Froducers  ftnr  30  years. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

ItMimltctxiTtTt  and  D«»lfln  [n 

Yellow  I'ine  Cross  Arms,  Looust  Pins,  Oak  Pins,    Electrical 
IMouldings,  Oak  Brackets.    Large  slocks  on  hand. 


DellTered  prices  quoted,  F.  O.  B.  cars,  yonx  city,  In  any  quantity. 


-WBITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  DeUyerett  Prices. 


POLES 


To  work  your  way  up. 
With  tliei^e  you  will 
not  fail.  If  you  don't 
know  about  them  send  for  our  cata- 
logue. It  costs  nothing. 

Headquarters  for  Linemen's  Tools. 


TOOLS 


iDdianapolis-Ari,  Bracket  &ra  Co, 

Successors  to  J.  B.  MACERS, 

HANurACTURcns  or 

Arint,  Brtckets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'Ollice:  12SS.  Marldlsn  St.,  Indlinipollt.  Ind. 
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Westinghouse 


Generators 
and  Motors 


Operating 

in  the 

Best  Equipped 

Railway, 

Lighting 

and 

Power 

Plants. 


500  K.  W.  Westinghousb  Alternating  Curkbnt  Generators,  Installed. 

Westinghouse  Electric 


&  Manufacturing  Co.,  Pittsburg,  Pa. 


The 

Standard 

of 

Electrical 

Efficiency 

and 

Mechanical 

Design. 


All  Principal  Cities  in  U.  S.  and  Canada. 


►♦♦« 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus— Two- 
phase     System  —  Three-phase     System  —  Monocyclic  System — 
Frequency — Calculation  of  Transmission    Line,    Etc.,  Etc. 

Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO. 


^ 


EDISON  LALANDE  BATTERIES. 


POn  •ASCNOINE*. 
•LOT  MACHINES, 
AUTOMOBILCa, 
RAILROAD  SIQNALS, 
CROSSING   BCtLS, 
SMALL  MOTORS, 

rrc. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTASLC 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

tW  FIFTH  AVENUE.  NEW  YORK. 


^r^nj^r>>9^T^t^r>^n^€>'9^r>%>'<^-<9<^<%'<M<%^iJt-<'^'<^'<^'<>M-<%<^<^^ 


American 
Bridge  Company  1 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotaiio7is  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


■^^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Of-fices  and  Works: 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,   Mass. 
Buffalo.   N.   Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland.  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin.  Conn. 
Elmira.  N.  Y. 
Groton,  N.  Y. 
Horscheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
PittsburR.   Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
Sin   Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney.    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    D' 1. 
Youngstown,  Ohio. 


European  Office :  LONDON 
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FORT  WAYNE  ELECTRIC  WCRKS 


(INCORPORATED) 


"WOOD" ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A   decided   improvement  on   hanger  boards. 

A  positive  and  absolute  cut-out  for  either 
series  or'constant-potential   arc   lamps. 

A  beautiful  as  well-  as  useful  device'  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 
Approved  by  Fire  Underwriters. 


i 
[ 

1 

1 

1 

STYLE  B. 

<v 


t 


SEND    FOR    BULLETIN    1006. 
MAIN    OFFICE    AND    FACTORY.      FORT     WAYNE,      INDIANA. 


<b*^<S>*«HS><V<5> 


IM  O  \A/_JREADY! ! 

WESTERN  ELECTRICIAN'S 


I90I. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  "^^S"  CHICAGO 


W'ESTEKX  ELECTRICIAN 


March  2,  igoi 


SIURIEVANT 

EXHAUST 

HEADS 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes^  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


?^(sfc'^^"' 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Geseral  Opficbs:     lG-4  MARKET  STREKT, 

NEWARK,   N.  J. 

MUHotis  iQ  use  on  One  Hundred  and  Poriy- 
I'lvc  (14fj)  railroads  in  the  United  Slates,  on 
over  Seven  Thousand  Five  Hundred  (7.500) 
miles  f^f  irfteU. 


>,>±2V* 


READY  FOR  THE  MARKET. 

"PEMOO,"  the  new  atyle  Creole  rosette.   In- 

■alatlon  perfect,  lone  fane,  anperlor 

In  every  detail, 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 


N. CANAL  ST.  ^"n«iwi»l««s 

C  H :  C  A  G  0  ■  I LL  •  USA-  'r=i"X'.r 


■a.  No  Baffle  Plates 
to  rattle  loose  ja  a 
\3t  Centrifugal  action 
compels  separation 
of  -water  and  steami>^ 


B.F.STUMEVANTCO. 

BOSTON.MASS. 

N£W  YORX  •  PKILADIIPHIA  ■■  CHICASO 

X#  O  K  D  O  K 
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For  Porcelain  or  Clay  In* 
eulating  Specialties,  such  as 
Dushings,  Kpobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE.  OHIO. 


MOGADORE  INSULATOR  CO., 

MANUFACTURERS 

'aTc'ia';  Electrical  Supplies 


Tubings,  Bushings,  Knobs  and  Cleats. 

MOGADORE.  0. 


Buydlrectfrom 
Factory. 


ELECTRIC  WIRING  TUBES, 

TROLLEV  KNOBS.  INSIJLATORS. 

MAXUFA<:Ti:iiERS  OF 

PORCEUIN    OR     CLAY    ,SPECIALTIES, 

''     Knotii,  Cleats.  Orcuit  ^re^kers. 

THE   BOWERS    MANUFACTURIsa     CO., 

MOGADORE,   OHtO. 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  Id  the  center  of  ibeelav  t>eds  and  can  furnish  tlie  be.st  of  material  In  the  clay  line. 
All  sizes  and  styles  accoidiugto.tlie  requlremenis  of  the  Hoard  ol  Uoderwrtiera.    bend  for  prices, 

Canton  iNSUiaTOR  and  Clay  Co.,  Canton,  Ohio. 


•♦•♦« 


►»<M»<»«l^<K>»»>»»»< 


»♦•♦•♦•♦• 


I  FARIES  ADJUSTABLE  LAMP  HCLDERS  | 


♦ 


rermit  the  Electric  I>leht  to  be 

Instantly  Placed  Where 

It  Is  Needed. 


i  CATALOGUE  Ho.  8  ■A:i);si:^x::::St:;^s 


F-A.I 


IVIF-0.i 


.,  D^«ssi-tur,  III. 


Dion-Bouton  "  Motorette"  Co. 


OF  OUR  LATEST  MODELS  IS  THE 


VJ 


A  full  line  ol  the  world -renowned  De  Dion  Gasoline  Motors  is 
always  in  stock,  and  may  b«  had  from  1  3-4  H.P.  to  5  H.  P. 


We  are  tfie  Sole 
Agents  and 
Licensed   Manu- 
facturers   In     tfie 
United   States  for 
OE  DION-BOUTOI>l 
&.  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES, 

QUADRICYGLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


6ENERAL  OFFICES  AND  FACTORY:  Cliurcli  Lane  and  37tli  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

H  Wtst  6Stk  St.,  New  Yoik  Cllj.  306  Norlb  Broid  SI.,  Phlradjlpbla.  Pi. 

bund  sod  Ctnirt  Ave..,  Pillitiirj,  P«.     872  Pirk  Ave.,  B«lltaorc.     24  Wi.blnilon  S(|n«re.  WorMitcr. ««« 
\H  Wnl  Excbmic  SI.,  Providence,  R.  I.  33  Slinbope  St..  Bo.I.d,  Mu.. 


Eat.  1S68. 


Ine.  18«S. 


iBIack  Diamond  File  Works  i 

I 

^j  OVB,  «OODS  ABE  ON  8AXE  IN  EVEBT  liEADINQ  HABDWAJIB  O^ 
Vt  8TOBE  IN  THE  UNITED  STATES  AND  CANADA.  ^ 

I  6.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,   PA.  ? 


4f? 


Tiwetve 
Medals 
Awarded  at 
International 
Expositigni. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
I89S. 


OLDSMOBILES 


ELECTRIC 

AND 

GASOLINE. 


Can  be 

Operated  by 

the 

Inexperienced. 


PRICE, 


AND 
UPWARD, 

Write 

for  Catalogue. 


OLDS   MOTOR   WORKS,    1299  Jefferson  Ave.,  DETROIT,  MICH. 


Clinton  E.  Woods  AUTOMOBILES 


Side  view 
Lit;ht 


Send  (or 
Catalogue. 


l^owest 

I'liced 

Klectric 

\'.ehlcle 

In  the 

M'orld. 


fVIANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  Offices :    Stein  way  Halli  21  Van  Buren  8t.,ChlcasO|  III. 


Vol.  XITin.        $3  Per  Annum. 


PumlsblDS  CDinpanj,  Chicago. 


CHICAGO,  MARCH  9,  1901. 


10  Cents  a  Copy.       NO.  10. 


IIVIPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"h  "ixson""""     Simplex  Electrical  Company, 

lonadrock  Block,  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


18S9— ParU  Exposition, 
Kedal  for  Rubber  Insnlation. 

1893— VTorld'B  Fair, 
Medal  for  Bobber  Insulation. 


THE  STJkHrDABD  FOB 

BU  B  BBB  JEBTSVl.  ATIOir. 

Sole  Manufacturers  of 


TRATEMARK 

Okonite  Wires.  Okonite  Tape,  Manson  Tape,  Candee  '^^^r.?'*  Wires, 
THE  OKONITE  CO.,  Ljd. 

R*.nVc'i:«,'/r:l«'"!>»«-     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Suti 
W.  H.  Hodglns.  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  GO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEGRAPH   AND   FIRE   ALARn   CABLES. 

All  Wir«  are  tested  at  Factory.  JOSfESBORO,  USD. 


"  PHONO  -ELECTRIC  " 


WIRE  HAS  BEEN  FOUND 
TO  BE  41  TO  47  PER  CENT. 
STRONGER  THAN  HARD 
DRAWN  COPPER  WIRE. 

THE  EXACT  COMPARA- 
TIVE STRENGTH  OF  THE 
SEVERAL  SIZES  WILL  BE 
-  FOUND  IN  OUR  WIRE 
BOOK  ON   THE   SUBJECT. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


■■phono-Eleciric' 


•IT'S  TOUGH.' 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

•O  WuniNaTOH  ST.,  Newark.  N.  J. 


2,000  IN  USE. 

Blpolur  iMfl  MuUiriilar  Mt.tors 
IVoin  !<  to  .'lO  lifn-sc|)..wi-r.  I>yna- 
Hi.is  fi-oiii  ID  H^'ht>4 1..  TiMi.  We  sell 
■)ri-i'iit.  i;o')rl  prollLs  for  ageata. 
The  Hobart£lec.  Mfg.Co.. Troy  .Ohio 


ERICSSON  SWITCHBOARDS 

<tf  all  ftizes.    Telephones  for  all  uses.    Write 
for  particnlariii  and  tell  yonr  needs. 

ERICSSON  TELEPHONE  CO., 

296  Broadway,  MEW  YORK. 


m 


Our  Process 
Prevents  Vege- 
table Browttis 
from  Reaching 

Conduits. 


CS^IM^UIT^. 


We  Make  Any 
Size 


Desired. 


END    tLtVATIOh.  (.ONGITUDIhAL        .CCTIOI.      8H0WIN0 

THE    UICHleAN    FIFE    CO.,    BAY    CITY,    MICHICABT. 


STERLING    EXTRA    INSULATING    VARNISH. 

tSterUnar  Extra  Blacfc  PiDlnliini:  Tarnlflli, 

i^terUng:  BlscU  Air  Drying  VarnlBli, 

SterUBg:  Black  Core  Plate  VamlBli. 


THE  STERLING  VARNISH  CO., 

Pittsburg.  Pa..  U.  S.  A. 


THE  STERLIN6  VARNISH  CO., 

95  ColmorcRow.  Birmingham. Ensland. 


N.  1.  R. 


>A^IF3l 


National 

India 
Bnbber  Co.'s 

RUBBER  COVERED 
CS  .AND   ^A.^L-ES. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  i. 


CONTiNUOUS  RAIL  JOINT  COMPANY  OF 
■ AMERiCA. 

General  Offices:     164  MARKET  STREET. 

NEWARK.    N.    J. 

Millions  in  use  on  One  Hundred  and  Forty-Five  (14.^) 
railroads  in  tbe  United  Stales,  on  over  Seven  Thousand  Five 
Hundred  a.Snoi  m'lps  of  track.  


WESTnS  ElecMeal  Ingtament  (Jo., 

* ,14  „o  William' St..  NEWARK,  N.  J.,  U.  S.  A. 


ir«ston    Standard  Portable  Altematmr  and 

Direct  Current  Wattmeter  for 

I^mp  Teatlce- 


BERLIN:  European  W(>ston  Electrical  Instru- 
ment Co.,  No.  88  Ritterstrasse. 

LONDON:  Elliott  Bros.,  No.  101  St.  Martins 
Lane, 

The  Westen  StaiiM  Portalile 
Direct  Reaflii 

Voltmeters  and  Wattmeters 

FOE 

AlternatlDg  and  Direct  Cnrrent  Circuits 

Are  the  only  standard  portable  in- 
strupaenls  of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Mention  tfce  Westeen  Electhician  wben 
writing  for  calalosues. 


IT  I  A^T  I  rtouMe  JLiebtiog:  l)y  BatterieM. 

H  I  LHu  I  I  xo  acid  to  bBDdie.  The  cheapest  and 
best  light.  We  want  Agents  for  oar  table  lamps, 
bangiop  lamps  aod  electrical  supplies.  Our  hang- 
ing lamps  range  in  prices  from  St;  OU  to  .$15.00.  accortl- 
ing  to  number  of  lights  wanted.  Write  at  once. 
M.   B.  lCLfe:cXKICCO.,(;i<>veland.  O. 


Queen  $c  Co., 

lOlO  Chestnut  St.,  Pliila. 

480  MONON  BLDG.,  C::iCASO. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments.  X-Ray 
FocusTubes,  Induction  Colls. 


TTHB 


PBOENIX  GLASS  CO. 


MANUFACTURERS  OF 


GAS  AND  ELECTRIC 
:    GLOBES,  SHADES,  Etc.    I 

I   SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

Pittsbnrgh,    New  York.    CUcago. « • 


Standard  Underground  Gable  Go. 

542  Tbe  Rookery.        Westln^bouse  Bldg..        56  Liberty  .St..         1225  Botz  Rldg.. 
Chicago.  Pittsburg.  New  Yo'k  Ciiy.       Phitadflphla.    Pa. 

Mills  Hldg..  San  Francisco.  •    Trenioni  lild^..  liosion. 

t:^  Electric  Cables,ContiuHs,Wires  and  Accessories. 

Al^io  Hierh  6rrade  Rnbtier  Covered  Miren  and  Cal>le8. 


HOLOPHANE  CLASS  CO., 


•.y^f  YORIC. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  UOI.D      Mi  A  «|  a  I  a 
ONE  SII.VEB  IVI  6  Q  a  I S 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


TheUnited  States  Garbon  Company. 

1  fX    n-i 


JiiiSiALTERMATING.  DIRECT  1 
ENCLOSED.   OPEN.i 


U     \J 


MOT   INI    Ci 
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THE  BERLINER 
DECISION 

Rendered  February  27th  in  favor  of  the  Independent  telephone  manufacturers 
will  have  a  powerful  influence  in  stimulating  the  growth  of  Independent  telephony. 
Owing  to  this  important  victory,  Independent  telephone  manufacturers, 
and  in  fact  everyone  interested  in  telephony,  will  take  more  interest  than  ever 
in  the 

WESTERN  ELECTRICIAN'S 

=  ANNUAL  = 

TELEPHONE   NUMRER, 

To  be  dated  March  23d.  It  will  be  a  REAL  TELEPHONE  NUMBER 
and  one  that  the  fraternity  will  point  to  \vith  pride,  as  it  will  be  indicative  of 
the  marvelous  growth  of  the  industry. 

No  wide-awake  telephone  manufacturer  or  other  concern  desiring  to  do 
business  with  the 

TELEPHONE  EXCHANGES 
OF  THE  WORLD 

Can  afford  to  remain  out  of  the  advertising  columns  of  this  important  number. 
It  will  receive  a  world-wide  circulation,  and  a  double  page  or  other  liberal  adver- 
tising announcement  will  bring  you  results  in  keeping  with  the  space.  Send 
in  your  order  and  copy  TO-DAY. 


The  largest  twelve  months'  business  ever  done  by  the 

Western  Electrician  was  done  in  1900.  ^ 

WESTERN  ELECTRICIAN,         I 

5IO     IN/larque-t-te     Bids-,        -         '        OMIOAGO. 
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PLATINUM 


IN  SHEET  OR  WIRE,  ANY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:Bi\.IiE>ie  <&  CO. 

4Q&-4\ii-m-iU  N.  J.  Railroad  Ave.,  Newark,  N.  J. 
Scrap  and  Native  Plalinum  Purchased.  New.VorktOfUce,  120.Liberly  Slreet. 


READY  FOR  THE  MARKET. 

"PEHOO,'*  tbe  neiv  style  Creole  rosette.   In- 
sulation perfect.  Ions  ftuse*  superior 
In  exery  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 


NEW  PRICE 
FOR  iBOi. 


OlARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND   AND    INTERIOR. 

GUA-RANTEED  ABSOLUTBIiV  £L.ECTR01,YSIM  PKOOF. 

An  absolute  Non-Conductor.     Guarantees  perfect  Insulaiion,    No  bonding  of  cables  In  Us  use. 
Better  service  over  cables  enclosed  In  it.    Construction  very  raind,  using  only  ordinary  labor. 
Price,  F.  O.  B.  destination,  cheavd'  Ihnii  nny  otiier  Conduit. 

ELECTROLYSIS  PROOF  CONDUIT  MFG.  CO., 

605    MANHATTAN    BLOC.  CHICAGO. 


For  prompt  delivery  for  1901 
orders  should  be  placed  now. 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


fLfCTfiO  QALVAN/ZJED  QmU/T 

.NTEP,o«   ^p(oNpuir 

^     ALL  FITTINGS 

RICHMOND!  CONDUIT  CO. 

»     iviilwa.uiv^e:e:    u  s  a-  < 


(I 


Crown 


"Insulated  Conductors  H 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  higli  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Alexander.  Thomas 12 

American  Batterj-  Company..— 
American  Bridge  Company.  ..21 
American  District  Steam  Co..  8 

Amer.  Electric  Fuse  Co 10 

Amer.  EI.  Telephone  Co 17 

American  Eleclrical  Works.. .11 
Amer.  Refit.  &.  Lighting  Co. ..11 

Amer.  School  of  Corresp 9 

Amer.  Steel  &  Wire  Company.  3 

'  Amer.  Toll  Telephone  Co....  13 

Amer.  Vitrified  Conduit  Co. ..20 

Baker  &.  Company 3,  7 

Ball  Engine  Company 18 

Barnes  Company,  Wallace ...  10 

Earnett  Companj-.  G.  &  H 2S 

Beardsley  Gravity  Dam  i 

Construction  Co 22 

Becker  Brothers 12 

Belden  -  Larwitl    Electric    <t 

Manufacturing  Company..  11 

Berthoid  A  Jennings 19 

Besly  i  Co..  Charles  H 22 

Big  Four  R.R -- 

Bissell  Company,  The  F — 

Blake  A:  Co..  John  E.- 19 

Blue  Ridge  Locust  Pin  Co ....  19 
Bossert  El.  Construction  Co.. 20 
Bowers  iIanufacturing(;o -.  ii 

Bridgeport  Brass  Co  1 

Bullock  Electric  Mfg.  Co  ....  1 

Camp  Engineering  Company.l2 
Caiuon  insulator  A:  Clay  Co.  .2i 

Central  Electric  Co h 

Central  Mfg.  Company 19 

<:entfal  Telephone  &.  El.  Co..— 
Century  Telephone  Cons.  Co.  16 
'Chicago  A  Alton  Railroad....  10 


CAN.  W.  R.  R 

Chicago  Edison  Company 

Chic.  Fuse  Wire  A  Mfg.  Co... 
Chic.  House  Wrecking  Co 

C,  M.  A  St.  P.  R.R 

Chicago  Mica  Company 

Chicago  Telephone  Company 
Chic.  Telephone  Supply  Co... 
Cleveland  Armature  Works. .. 
Columbus  Batt.  A  Spec.  Co.. 
Continuous  Rail  Joint  Com- 
pany of  America 

Couch  &  Seeley  Company 

Cream  Flux  Company 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company.  — 

Cutler-Hammer  Mfg.  Co %. 

Cutter  Elec.  *t  Mfg.  Company.- 

D.  ii.  W.  Fuse  Company - 

Darlington  Electric  Foun- 
tain &L  Supply  Company 2( 

Davis  &  Stitt  Company IS 

Dearborn  Drug  A  Cbem.  Co..  J 
DeDlon-Eouton  MotoretteCo.2i 

Dlamond  Meter  Company — 

Dlehl  Mfg.  Company r 

Dixon  Crucible  Co.,  Joseph.. i£ 
Driver-Harris  Wire  Company.  le 

Edison  Decorative  i  Minia- 
ture Lamp  Department IC 

Edison  Mfg.  Company 9 

Edwards  A  Company S 

Rldredge  Electric  Mfg.  Co., .  9 
Electrlrai  Engineer  Institute.— 
Electric  Appliance  Company. 10 
Electric  Company  of  America  12 
Electric  Storage  Battery  Co .  .— 
Electrician  Pub.  Company...  2 
Electrolysis  Proof  Conduit 
Manufacturing  Co 3 


Emerson  Electric  Mfg.  Co — 22 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company...  .17 

Faries  Manufacturing  Co — 

Farr  Tel.  Sl  Con.  Supp.  Co. ...  16 
"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 
Franklin  Eng.  &  Elec.  Co....— 

Franklin  Model  Shop 11 

Garl  Electric  Company 13 

Gates  &.  Company,  .1.  Holt...  20 
General  Electric  Company...  4 
General  Electric  Repair  Co. .  .12 
General     Incandescent     Arc 

Light  Company 16 

General  Ineand.  Lamp  Co — 

Gordon  Battery  Company 18 

Gould  Storage  Battery  Co — 

Great    Western    Smelting   A 

Refining  Company 12 

Gregory  Electric  Company...  12 

Hartford  Steam  Boiler  In- 
spection ic  Insurance  Co..  .16 
Hazard  Manufacturing  Co.  .22 

Hellos-Upton  Company 6 

Hobart  Elec.  Mfg.  Company..  1 
Hodge-Walsh  El.  Eng.  Co....  16 

Holmes  Fibre-Graph. Co 18 

Holophane  Glass  Company, ..  1 

Humphrey,  Henry  H 10 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company..  11 
Independent  Tel.  Supply  Co.  16 
Indianapolis  Arm,  Bracket  A 

Pin  Company 19 

Indiana  Rub.  A  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 

Iniernafl  Corres.  Schools  ...16 


Jeffrey  Manufacturing  Co 18 

Johnston,  Thomas  J II 

Kansas  City  Tel.  Mfg.  Co 17 

Kartavert  Manufacturing  Co. 22 
Kellogg  Switchboard  A  Sup- 
ply Company 16,  17 

Kentucky  Electrical  Co 11 

Keystone  Elect.  Inst.  Co — 

Klein  A  Son,  Mathias .19 

KokomoTel.  A  El.  M.  Co 16 

Leather  Preserv.  M.  Corp — 

Leavitt.R.  H — 

Leclanche  Battery  Company.U 

LeffelA  Co.,  James 18 

Lindsley  Brothers  Company.. 19 

Link-Belt  Machinery  Co 10 

Maltby  Lumber  Company..,. 19 
Manhattan  Gen'l  Const.   Co.— 

Manross,  F.  N — 

M.  B.  Electric  Company I 

McLennan  A  Company,  K  — 10 

McRoy,  John  T 10 

Mica  Insulator  Company 10 

Michigan  Pipe  Company 1 

Miller-Knoblock  El.  M.  Co....— 

Miscellaneous  Advs 12 

Modern  Gas  Engine  Co 18 

Mogadore  Insulator  Co — 

Monarch  Fire  Appl.  Co 3 

Monon  Railroad 18 

MunsellA  Co.,  Eugene 10 

Xational  Arc  Lamp  Co 7 

National  Carbon  Company...— 
National  India  Rubber  Co —  1 
National  Tel.  Equlpm.  Co....l7 

New  York  Ins.  Wire  Co 20 

Non-Polarlzlng  Dry  Batt.  Co.— 

North  Electric  Company 13 

Northern  Elec.  Mfg.  Co 9 


Ohio  Electric  Works U 

Olds  Motor  Works 22 

Okonite  Company,  The 1 

Pacific  Electric  Company — 

Page,  Charles  G 11 

Palmer  Brothers 18 

Paragon  Fan  A  Motor  Co — 

Peerless  Elec.  Telephone  Co.  13 


Perrizo  A  Sons 

Peru  Elec.  Mfg.  Company... 

Phillips,  Eugene  F 

Phillips  Insulated  Wire  Co.. 

Phcenix  Glass  Company , 

Phosphor-Bronze  S.  Co .. 

Pignolet.  L.  M 

Pittsburg  A  L.  S.  Iron  Co ... . 


Porter-Morse  Company 19 

Queen  A  Company 1 

Rand,  McNally  A  Co 8 

Relsinger,  Hugo 5 

R.  L  Teleph,  A  Elec.  Co 16 

Ricbmondt  Conduit  Co 3 

Robertson  &  Sons,  James  L,,— 
Rockwood  Mfg.  Company..  ..   1 

Roebllng's  Sons  Co.,  J.  A U 

Sage  A  Bro.,  F.  B 9 

Sargent  Company,  The 19 

Sargent  A  Lundy — 

Sawyer-Man  Elec. Company,,— 

Scbureman  A  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The..  1 

Smith  Co..  S.  Morgan 18 

Smith.  O.  W 19 

Smith,  Theo — 

Spahr  A  Swingle 10 

Spies  A  Company    22 

Sprague  Electric  Company.. .21 
Standard  Construction  Co  . .  16 


Standard  Tel.  A  Elec.  Co 17 

Standard  Underg.  Cable  Co. ..  1 
Stanley  Elec.  Mfg  Company..  9 

Stanley  Instrument  Co 1 1 

Star  Brass  Works 9 

Sterling  A  Son,  W.  C 19 

Sterling  Electric  Company.  ..— 
Sterling  Varnish  Co..  The,.,.   1 

Stewart  A  Co.,  Frank  H — 

Stilwell  -  Biercc      A    Smlth- 

Vaile  Company 19 

Stow  Mfg.  Company — 

Stromberg-Carlson    Tel.  Mfg. 

Company 13 

Strowger  Auto.  Tl.  Exchange  — 
Sturtevant  Company,  B.  F^..22 
Swedish-American  Tel.  Co. ..  17 

Tenn.  Lumi>er  Company 19 

Texas  Arm  A  Pin  Co 19 

Thomas,  Wilcox  A  Dletz 16 

Torrey  Cedar  Compa  ny 19 

Union  Switchboard  Co 14,15 

United  States^Carbon  Co 1 

Varley  Duplex  MagnetCo.,    17 

Viaduct  Mfg.  Company lo 

Vulcanized  Fiber  Company. .22 
Wagner  Elec.  Mfg.  Company,— 

Wagner,  Herbert  A  10 

Walsh's  Sons  A  Company  ...  i 
Warner  Electric  Co.,  The  ...13 
Warren  Elec.  Mfg.  Company ,.20 

Western  Electric  Co 7 

Western  El.  Supply  Company.— 
Western  Tel. Const.  Company.  17 
Westlnghouse       Electric     A 

Manufacturing  Company. .  20 
Weston  Electrical  Inst.  Co. ..  1 

Wlllyoung,  ElmerG — 

Woods,  Waring  A  Co ^,22 

Worcester  Company.,  C.  H. .  i9 


'  Fo*"  ^OlAAsl±led    Ixicleac    o«    A.<a.-v^e3rtls©ix3.'e>ja.tei    Se©    r»ae:^    0» 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


XA/RITE      FOR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St..  CHICAGO 


»i 


THE  GENERAL  ELECTRIC  COMPANY'S 

ROTARY  CONVERTERS. 


In 

In 

% 
% 
Vi 

In 

% 

111 
Vi 
In 
1a 

% 

V; 

In 
b 


For  Railway 

Power 

or 

Lighting: 

Work. 


Sizes 

from  50  to 

1,000  Kw. 

For  all 
voltages. 


aoo  Kw.  THREE-PHASE  ROTaRY  CONVERTfcR. 


GENERAL  OFFICE,  SCHENECTADY,   N.   Y. 

Chicago  Office,  Monadnocl<  Building.  Sales  Offices  in  all  Large  Cities. 


gtggtgttgggtgggfftgftiggttftttH 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAXA/ 


Authorized  Manufacturers  of  the 


T-TIX 


:xi 


tube:    \Hfl  RB. 


The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Glenwood  Works, 


J.  W.  GODFREY,  Manager  Sales, 

IB  Cortlandt  Street,  NEW  YORK. 


YONK 


88888888!88:888:88:8888::::tttt8ttH88:8888888:««888888l88»888888888888888«rmmntl 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad*^ 
mark  "ELECTRA." 

•:~:~:"M~:«x~:"X~:~:":~K-K"M"K"K' 


UNEqUALLEtTlN  dUALIT 
AND    EFFiCl|W<f?^ 


ILLIANT    LIGHT. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


DUPLEX  LAMP  GUARDS  m 

Qive  Necessary  Protection. 

From  its  peculiar  shape  will  enclose  either  a  16  c.  p. 
or  a  32  c.  p.  incandescent  lamp. 

Will  clamp  any  standard  socket  without  the  use  of 
a  shade  holder. 

The  use  of  Duplex  Guards  prevents  needless  break- 
ing of  lamps. 

CENTRAL  ELECTRIC  COMPANY,  sales  agents; 

364=266=268=270  Fifth  Avenue,  CHICAGO. 


I  diehlq  DiEtiLQ  DiEniQ  dieHlI 
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X 
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ELECTROLIER -CEILING  FANS. 

Speciall}'  suitable  for  the 
finest  restaurants,  cafes,  club 
houses,  and  all  other  places 
where  onl}'  the  best  fans 
are  desired. 

The  handsomest  fan  ever  of- 
fered to  the  public.  During  the 
winter  blades  can  be  removed, 
making  an  ornamental  and 
serviceable  lighting  fixture. 
Can  be  run  successfully  with 
motors  on  arc  circuits  and 
lights  on  alternating  system, 
as  the  two  currents  are  kept 
entirely  separate  throughout 
and  are  thoroughly  insulated. 

We  carry  the  largest  line  of 
fans  ever  offered — all  finishes, 
special  designs,  two  or  four 
blades.  Our  fans  meet  all 
requirements. 


PATENTS  SUSTAINED 

March  8th  and  December  5th, 
1900. 

Our  Ceiling  and  Electrolier 
fan  patents  have  been  sus- 
tained by  U.  S.  court  deci- 
sion. The  use  or  sale  of  in- 
fringements stopped  by  in- 
junctions. 

DIEHL    FANS 

are  STANDARD  DF   THE  WORLD, 

Mechanically  and  electrically 
perfect.  Neat,  attractive, 
noiseless,  highly  efficient.  We 
are  the  pioneers  in  the  manu- 
facture of  ceiling  fans. 


DIEHL    MANUFACTURING   CO., 


SHOW  ROOMS 


NEW  YORK,  56I-S63  Broadway. 
CHICAGO,     192-194  Van   Buren  St. 
BOSTON,   I  28- r  32  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &.  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


X 


X 
X 
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HELIOS-OPTON  STORAGE  BATTERIES 

FOR  STREET  RAILWAYS,  POWER  AND  LIGHTING  PLANTS,  FOR 
ELECTRICAL  VEHICLES,  TELEGRAPH,  TELEPHONE 
AND  ELECTRIC  ELEVATORS. 

nBTTrny     QIIDDI   ICQ     AKID     DCDAIDQ  We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 

DnI   ILIiI     uUrrLllIu    nnU     nLr  Hindi  Blectnc  storage   Battery   Company.    Send  us  dimensions   of  plates 

required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  In  Installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


•H11.AD1 


»IHIA, 


CHI 


II- 1-. 


lODY,  iVIAJ 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjnaters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Annunciators. 

Central  Electric  Co. 

Edwards  <k  Company. 

Electric  AppHanceCo. 

Garl  Electric  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-Larwlll  El.  A  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  .\rc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Ant  omob  Ilea. 

DeDion-BoutonMotorette  Co. 

Olds  Motor  Works. 

Woods,  waring  A:  Co. 
Bablfltt  Metal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Cjlumbus  Batt.  &.  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  A,  Company. 

Electric  Appliance  Co. 

Gordon  Baiierv  Co. 

Leclanche  Battery  Co.,  The 

Nailonal  Carbon  Co. 

Non-PoLarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A-  Swingle. 
Bells,  Bnxxers,  I3tc. 

Central  Electric  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

GarLElectrlc  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt   Dresslns* 

Leather  Preserver  Mfg.  Corp. 

Belting. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
BlOTPers. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  Blectrlcal. 

Electrician  Publishing  Co, 
Bridges    and    BalldlnK" 

(Steel). 

American  Bridge  Co. 
Brnshes. 

Becker  Bros. 
.  Central  Electric  Co. 

Gate.siCo.,.T.  Holt. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage&Bro..  F.  B. 
Cables  tSee  Insulated  Wires.) 
Cnlkles,  Electric  (See  Insu- 

latedWlres)Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A,  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co, 
Carbons,       Points       and 

Plates. 

Central  Electric  Co 

Chicago  Edison  Co. 

Electric  Appliance  Co, 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Cantlniffs, 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrev  Mfg.  Co, 

Link  Belt  Machinery  Co. 
CIrcnIt    Breakers. 

Cutter  Elec.  A  Mfg.  Co. 
Coal   A.  Ashes  Handliner 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


CoIIh  and  Magnets. 

Miller-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 
Compound. 

Dearborn  Drug  &  Chem.  Wks. 

McLennan  A  Co.,  K. 

WesternElectrlc    Co. 

Western  Elect.  Supply  Co. 
Condnlt   and  Condnlts.  ' 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co, 

Electric  Appliance  Co, 

Electrolysis     Proof   Conduit 
JIannfacturing  Co. 

McRoy,  John  T. 

Michigan  Pine  Company. 

RIchmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals   (Patent). 

A  merican  Elec.  Fuse  Co. 
Constractlon  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     dec- 
trie   Lleht  Plants. 

Beardsley    Gravity    Dam    i\; 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  America. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg,  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WcstlnghouseElec.it  Mfg.Co. 
Copper  Wires. 

American  Electrical    Works, 

American  Steel  *fc  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co, 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co, 

General  Electric  Co. 

Hazard  Manufacturing  <;o. 

Independent  Tel,  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C-  Co. 
Correspondence  Schools 

.'Vmer.  School  of  Corresp. 

Electrical  Engineer  Inst, 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins      and 

Brackets. 

Blake  A  Co.,  John  E, 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm,  Brack.  &  Pin  Co, 

Leavitt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Onts    and  Sirltchos. 

Bossert  Elec,  Const,  Co. 

Central  Electric  Co. 

Chicago  Rdlson  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfp.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co, 

Westinghouse  El,  A  Mfg,  Co. 
Cats. 

Franklin  Eng,  A  Electro  Co, 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Chicago  House  Wrecking  Co. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
Franklin  Model  Shop, 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  EiectT-lc  Co. 
Hobart  Elec.  Mfg.  Co. 
Kentucky  Electrical  Co. 
Northern  Elec.  Mfg.  Co. 
Ohio  Electric  Works. 
Schureman  A  Hayden. 
Sprague  Electric  Co, 


Stanley  Electric  Mfg,  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co, 
Ellectric  Foantalns. 

Darlington  Electric  Fountain 
&  Sujiply  Company, 
Klectric   Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co, 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical   and  Mechan- 
ical  Bnf^ineers. 

Hodge-Walsh  Elec.  Eng,  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   lustrnments. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B, 

Stanley  Electrical  Mfg.  Co. 

Stanley  In.strument  Co, 

Western  Electric  Co, 

Western  Elect. Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung.  Elmer  G. 
Glectro-Platlne:  Mnch'y. 

Besly  A  Co..  Chas,  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Ensrlnes.   Gas. 

Modern  Gas  Knginc  Co. 

Palmer  Bros. 
Enf^lnes,   Steam. 

Hall  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh*Ht  Steam  Apparatus. 

American   District  Steam  Co. 
Fan  Ontflts. 

Central  Electric  Co. 

Crocker-Wheeler  Com  pany. 

Diehl  Mfg,  Co. 

Ediso;iMfg.  Co, 

Emerson  El.  Mfg,  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  J^.  F. 

Wagner  Electric  Mfg.  (o. 

Western  Electric  Co. 

Western  Elect.  Supply  f'o. 

Westinghouse  Kl.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,G.  A  H. 
Fire  Extln^nlshern. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co, 
Foreres. 

Sturtevant  Co..  B.  F. 
Fuses  and   Fnse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  W  ire  A  M  fg.  Co , 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gears. 

Besly  A  Co..  Chas.  H. 
General    Elec.  Snpplles. 

Btssell  Company,  The  F. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Hodge- Walsh  El,  Eng,  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes      and     Electrical 

GlasH'Yvare. 

Holophane  Glass  po. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 


Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heatinf;     and   Ventilat- 
ing: Apparatus. 

Sturtevant  Co,.  B,  F. 
Holders.   Inc.   Lamp. 

Crescent  Mfg.Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Igmiters. 

Columbus  Batt.  A  Spec.  Co. 
InHpection  &  Insnrance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co, 

Insulators   and    Insulat- 
Ing  Materials. 

Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Co. 
Canton  Insulator  A  Clay  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Chicago'Mlca  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Independent  Tel.  Supply  Co, 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Mogadore  Insulator  Co, 
Munsell  A  Co,,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co, 
Ohio  Electric  Works, 
Okonlte  Co,,  The. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Wesiinghonse  El.  A  Mfg.  Co. 

Insulated      Wires       and 
Cables— Magrnet   TVIres. 

American  Elec.  Fuse  Co. 
American  Electrical   Works, 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Independent  Tel.  Supply  Co, 
Indiana  Rub.  A.  Ins.Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co, 
Miller-Knoblock  El.  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 

Jnnctlon    Boxes. 

Bossert  Elect.  Const,  Co. 

General  Inc.  Arc  Light  Co. 

Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept, 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg,  Co. 
Lamps,   Inc.,   Ad]usterH. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
l.ampH.    Incandc^NeAut.  — 

R«>plaf*erfa  A  CleanerM. 

Inc.  El.  Lt.  Manipulator  Co. 

LlehtnlnR-  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Eurei'a  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
LInenten'fl  Climbers. 
Klein  A  Son,  Mathlas, 


I^OJ?    J%^i>la.a.t>etio^l    I»3.cie3K    o«    A.<a-"v^rtle»©*xiL©ja.ts 


Mag-net    Wires. 

(See  Insulated  Wires,) 
Mechanical    Mdchinerf. 

Besly  &  Co.,  Chas.  H. 

Chicago  House  WrecklngCo. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smlth-Vaile. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wk.s..  Inc, 

General  Inc,  ArC  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene, 
Minini;  Apparatus.  Elcc. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mf?.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.Co. 
Motors  — See    Dynamos   and 

Motors. 
Packing. 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent   Attorneys. 

Johnston,  Thomas  J. 

Page.  Chas.  G 
Phosphor    Bronze. 

Besly  A  Co.,  Chas,  H. 

Phosphor  Bron2eSm.Co.,Ltd. 
Platinum     Bougrht      and 

Sold. 

Baker  A  Company. 

Gt.West.  Sm.  and  Refining  Co. 
Poles    and    Ties. 

Berthold  A  Jennings. 

Davis  AStitt  Co. 

Ijindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  A  Sons. 

Pittsburt;  A  L,  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  o.  w. 

Sterling  A  Son.  W,  C. 

Torrey  Cedar  Co. 

Worcester  Co.,  C-  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Mannfacturiug  Co. 

f'anton  Insulator  A  C^lay  Co. 

Mogadorr-  Insulator  fTo. 

Peru  Elec.  Mfg.  Oo. 
Po'Tver       Trannmlsslon 

Machinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stihvell-Biercc    Smlth-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blorce  Smith-Vaile. 
Rail   Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  JoItiI  Com- 
pany of  America. 
RnllWny    Sicrnnls. 

Garl  Electric  Cq, 
Reflners. 

Gt.West.Sm.andRefinlngCo. 
Reflectors. 

Amer.  Reflector  A  L*.g.  Co, 

Farles  Mfp.  Co. 

Smith,  Theo. 
Re-Wlndinc — Repairs. 

Becker  Bros. 

Chtcaeo  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co, 

Hodge-Walsh  Elec  Eng.  Co. 

Schureman  A  Hayden. 
nheoNtnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro,.  P.  B. 

Westinghouse  El.  A  Mfg.  Co. 
Seoond-Hnnd  Mnch';*. 

Alexander.  Thomas. 

Chlcaeo  House  Wrecking  Co. 

Gresorv  Electric  Co, 

Hodge- Walsh  Elec,  Eng.  Co. 

Illinois  Maintenance  Co. 

Schureman  &  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farie*:  Mfg.  Co. 

Pacific  Electric  Co. 
Solderfnir  Flux. 

Cream  Flux  Co. 
Sncnkinc:    Tiih**«. 

Central  Electric  Co. 

Edwards  A  Comnany. 

Electric  Appliance  Co. 

Weetern  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed    Indicators. 

Besly  A  Co..  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  .Tas.  L. 

Weston  Electrical  Inst.  Co. 
Springes. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

Manross,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

\merican  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Batterj'  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Stractaral  Iron   Work. 

American  Bridge  Co. 
Tapes,  Insulatlnic. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  Y'ork  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    Siritcli- 

boards. 

American  Elec,  Fuse  Co. 

American  El,  Telephone  Co. 

American  Toll  Telephone  Co. 

Ulssell  Company.  The  F. 

Central  Electric  Co. 

Central  Tete.  A  Elec.  Co, 

Century  Telephone  Cons.  Co, 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

Peerless  Elec,  Telephone  Co. 

R  I.  Telephone  A  Elec.  Co, 

Standard  Construction  Co, 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromherg-Carlson  Tel.  M,  Co 

StrowgerAuto,  Tl.  Exchange, 

Swedish-American  Tel,  Co. 

Thomas.  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Viaduct  Mfg,  Co, 

Warner  Electric  Co. 

Western  Electric  Co. 

Western  Klec.  Supply  Co, 

Western  Tel.  Const.  Co, 
Telephon*"  Service. 

Chicago  Telephone  Co, 
Tools. 

Klein  A  Son,  Mathlas. 
Trnn  sf  ormers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co, 

Gregory  Electric  Co. 

Stanley  Electric  Mf^.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghnimn  F,l.  A  MTr.    Co 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghonsp  El.  A  Mfg.  Co 
Turbine  V\'i(*or  tVlieels. 

Leffel  A  Co..  .Ta=;. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smlth-Vaile, 
Varnishes. 

Sterling  Varni«h  Co. 
Vulcanized    Fibre. 

Vulcanivpd  Flhre  Co. 
White-'Wfinhlui;;     M*ch*s. 

Star  Brn«R  Works. 
Wire.   Bare. 

American  Steffi  A  Wire  Co. 

Besly  A  Co.,  Cbas   H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co..  The 

Phillips  Insulated  Wire  Co. 

Roebllne'R  Sons  Co..  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray   OutfltH. 

Oneen  A  Co. 

Willyoung,  Elmer  G. 
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PLATINUM 

IS    HIGHER    THAN    EVER. 

I  It  will  be  advantageous  for  you  TO  SELL  your  Platinum  Scrap 

at  top-notch  prices. 

WE  BUY  Platinum  Scrap  and  should  be  pleased  to  quote  you  | 

if  you  have  any  to  dispose  of. 

A  REMITTANCE  WILL  BE  SENT  SAME  DATE  AS  SCRAP  IS  RECEIVED. 

NEWARK.  N.  J. 


! 
! 


BAKER  &  CO., 


408  N.  J.  R.  R. 
Avenue, 


N.  Y.  OFFICE,   120  Liberty  Street. 


If  you  need   PLATINUM  in  any  shape,  write  us. 


WE    CANNOT    GIVE    YOU    A 


MESSAGE  m  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 

but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 

NATIONAL  ARC  LAMP  CO., 

l_ORA.IIM,    OfHIO. 


FAN  MOTORS 


1901. 

DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED 

WITH 

SWITCH 

QIVINQ 

THREE 

SPEEDS. 


Wired  for 
Chandelier 
Attachment. 


Desk 
Bracket 
Ceiling 
Styles. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 

WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

AHBRICAN  ELECTRIC  COnPANY,  Northwestern  Agents,  St.  Paul,  ninn. 
ST.  LOUIS  OFFICE,  Security  Building.  St.  Louis,  Ho. 

STANDARD  ELECTRIC  CO..  CALIFORNIA  ELECTRICAL  WORKS, 

Cincinnati,  Ohio.  San  Francisco,  Cat. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS, 

32  Rue  Boudewyns.  St.,  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteull. 
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The  quickest  and  best  way  is  to  install  the  HOLLY  SYSTEM 
of  underground  steam  mains,  which  will  enable  an  electric  company 
to  sell  their  exhaust  steam,  which  they  are  now  throwing  away,  for 
three  times  the  cost  of  production.  We  are  the  originators  of  ihe 
und&rground  system  of  steam  distribution,  and  have  installed  nearly 
200  of  these  plants  in  different  cities  of  this  countty.  We  arc  in 
position  to  do  the  best  work  and  guarantee  results,  both  mechanically 
and  financially.     Write  for  our  new  pamphlet,  which  describes  our 


American  District  Steam  Co., 


Mention  Western  Electrician. 


LOCKPORT,  N.  Y. 


PUBLISHER'S   ANNOUNCEMENT. 

NEW  CENSUS  ATLASES 

We  shall  publish  during  the  next  few  months  the  undermentioned  Atlases,  all  based  on  the  latest  censug 
statistics.  As  the  demand  for  these  books  will  be  very  great,  we  suggest  to  all  intending  purchasers  to  place  orders 
NOW,  thus  securing  one  of  the  early  copies.  Our  reputation  as  the  leading  map  makers  is,  of  course,  a  guarantee 
that  these  books  are  the  best  at  their  respective  prices,  and  we  shall  be  pleased  to  send  descriptive  circular  to 
further  demonstrate  their  value.  RAND,  McNALLY  &  CO. 


460  pages  of  handsomely 
colored  maps   of  every 


POCKET  ATLAS  OF  THE  WORLD. 

State,  Territory  and  Foreign  Country,  with  pertinent  descriptions  and  popula- 
tion of  every  incorporated  city  in  the  United  States.  Size,  closed,  i/i'^sU 
inches.  Very  convenient  for  desk  or  travelers'  use.  This  book  is  made  for 
sale  in  quantities  for  advertising  purposes.  Rates  on  application.  Strong 
cardboard  cover.     It  will  be  a  daily  reminder  to  your  patrons. 


DOLLAR  ATLAS  OF  THE  WORLD. 


Contents  same  as  above, 
but,  whereas,  maps  in 
Pocket  Atlas  are  split  in  center  to  reduce  size  of  book,  those  in  Dollar  Atlas 
are  complete  on  one  page.  The  paper  also  is  of  a  superior  quality  and  the 
binding  is  artistic  red  cloth  with  ornate  stamp.  Price,  postpaid,  One  Dollar. 
Size,  closed,  6X  ^  7/4  inches. 


Nothing  but  maps,  i6o. pages, 
X  14  inches  in  size,  show- 


TWENTIETH  CENTURY  ATLAS. 

ing  maps  of  each  State  and  Territory,  Canadian  Province,  Foreign  Countries 
and  important  American  Cities.  State  maps  show  Counties,  Railroads  and 
Physical  Features.  On  the  margin  of  each  map  is  an  index,  based  on  latest 
census  figures,  giving  names  of  important  towns,  etc., in  order  of  their  respect- 
ive sizes.  He  who  wishes  a  bandy-sized  reference  atlas  will  be  well  pleased 
with  this  book.   Handsome  red  Buckram  binding, post  or  express  paid, $3. 00. 


Universal  Atlas  of  the  World. 


Contains  all  the  maps  of 
The  Twentieth  Century 
Atlas,  with  about  300  pages  of  descriptive,  historical,  geographical  and  statis- 
tical matter  relating  to  the  various  maps.  The  indexes  not  only  embrace  all 
places  in  which  census  was  taken,  but  many  localities  that  are  not  mentioned 
in  government  reports.  It  is  the  popular  home  atlas  and  will  surely  give 
satisfaction.  460  pages,  super-calendered  paper;  330  illustrations.  Red  Buck- 
ram binding.  $6.00;  half  leather,  $7. SO;  elegant  Morocco  grain  red  leather, 
$10.00,     Sent  prepaid  on  receipt  of  price. 


The  Indexed  Atlas  of  the  World. 


sVolumes.  The  bestWorld 
Atlas  ever  published. 
It  has  been  the  acknowledged  peer  in  its  line  ever  since  its  first  appearance. 
The  new  edition  will  include  upward  of  60  new  physical  maps  covering  every 
State,  Territory  and  Continent — an  entirely  new  feature.  This  addition  to  the 
previous  voluminous  book  makes  it  a  complete  political  and  physical  atlas. 
The  pages  of  this  atlas  are  the  largest  shown  in  any  book  of  its  kind,  thus 
making  it  possible  to  give  perfect  and  legible  engraving.  Prices:  Buckram 
binding.  $20.00;  half  leather,  $25.00;  full  leather,  $30.00. 


Address  RAND,  McNALLY  &  CO.,   160-174  Adams  Street,  CHICAGO. 
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Dearborn 


Drug    and    OKiemical    \A/orlc8, 
^abora-tories-^ — ^A/a-ber    Chemi 
Vego-bablo    Ooiler    Compounds. 


ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  Rl ALTO    BUILDING,   CHICAGO,    ILL. 


Eldredge  Battery 
Voltmeter, 

KoiTi-^tiiiK'  riinmry  iiiiJStoi- 
rt^e  Biittfrii's.  0  to  li  VoUs. 


Eldredge  Electric  Mfg.  Co.. 

Spiin^rllfld.  Mass..  I'.S.  A. 


Ive^ot  a 
FreeScbo 


Technical  Education 

Bt  Mail. 
To  introduce  the  high  stand- 
ard of  The  Ainerioiiu  Sdiool 
of  Correspondence,  the  Trus- 
tt-es  have  voted  to  award  a 
limitfd  number  of  Free 
Scholarships  iu  sreehanical, 
Electrical,  or  Steam 

Engineering, 

including  a  complete  course 
in  Mechanical  Dramng. 

An  excellent  opportunitv 
for  private  instruction  i  1 1 
Mathematics,  Mechanical 
Pra\ring  or  the  sciences, 
under  the  direction  of  coiu- 
petent  ii^truetors. 
Application  blank-  on  regiiesf. 

American  School  of 
Correspondence 

(Chartered  by   the    Commi 
tteatth  of  Massachusetts)^ 

Boston,  Mass.,  U.  S.  A. 


MEASURED  TELEPHONE 
SERVICE 


Gives  subscribers  a  metallic  circuit  line 
equipped  with  long,  distance  instruments  at  a 
moderate    annual     rate    for    a  ^^ 

limited  number  of  calls,  all 
incoming  calls  being  free.  By  its  use  25,000  Chicago 
patrons  can  call  you  up  without  cost  to  you.  It  is  the  ideal 
service — and  the  cheapest — for  moderate  sized  business 
houses.      Get  your  name  in  the  telephone  book. 


Electric  Plants 
^TAl^    Power   Stations. 

-"pH  Bit's  Dry 

„  -     Non  Flame 
DryPaint  Paint, 

PUMP  The  star 

Brass  Works, 

67-61)  S.  Canal  St., 
Cblcaso,  III. 


lec.'"""' 


!    Business  and 

t    Residence  Telephones,  I 

^    ■■ CHICAGO  TELEPHONE  CO, 


Contract  Department. 
4        203  Washington  Street 


»»e»9-»«*«»«»«»«'»«»«»» 


A  Direct  ReadlQg  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltm^eters. 

Special  Electrical  Machinery. 

F.  B.  HAGVi  &  BSO., 

Successors  to  American  Electric  Specialty  Co., 
183  lilberty  t»t..  New  York  City. 

New  York   Agents  Wirt  Electric  Co.  Eheo- 


Alternating  or  Direct  Current 

Generators «»'  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


y     Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  nass. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 


lb 
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%  PURE  PARA  RUBBER 


EACO  TAPE 

A  superior  Friction  tape,  always  fresh  and  ready  for  use. 
Insulating  qualities  unsurpassed. 

NOT    HIGH     IN     PRICE. 

Electric  Appliance  Company, 

ELECTRICAL    SUPPLIES, 
92  and  94  W.  Van  Buren  Street,  CHICAGO. 


FUSE 

Mclntlre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Good.       MAGNET     WIRE.        Guaranteed. 


-T\A/^ 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:    345-347  S.  Canal  St. 


INDIA    a  AMBER 


TTf 


IN   ANV  SHAPE  OR  PATTERN. 


EMPIRE  i    MIC 

l%SllL.\ltl>       p^        COIVIPOUWD 

I  Cloths  , mil  l^ipcrs.  •'ii'^  u 

Eu^eiieMiiiisellsCo   Miai  Insula  tor  Co. 

■?l'iH,itiiSi.\i>>v  York  iS  t'liic.ioo.  ii:i.iK.-.St. 


ENGINEERING. 

"■    HERBERT  A,  WAGNER, 

Consulting  Engineer 

Railway   Lighting   and   Power  Plants, 

415  LOCUST  ST.,  ST.  LOUJS,  MO. 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Cbntkai,  Lighting  Stations, 
"Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


VOLT=AMMETERS, 

POCKET  SIZE. 

.^For  Testing  Ualteries  and  Battery 
Circuits.  Locating.  Faults.  Grouods, 
etc. 

EELIAULE.        AOeUKATE. 
'Send  for  Circular. 
-        L.  M..PICNOLET ; 

78-80  Cortlandt^t..  XF.w'YORkjlTTr 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen     Send  SOc.  A>r  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KUol  FUlllU    9     nn  Sole  Mannfactnrers, 

■    IHCLtllllAll    H    bUii    909,100   Washington  street,      •     CHIOAOO. 


/\\.i.  ^mall  springs  used 

BY  THE   ELECTRICAL  T(?ADE 

THE  WALLACE  BARNES  CO. 

Bf?lST0L,CONN.U.5.A» 

EST.  18  5  7, 

SCND FOR  CATALOO'B.B; 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

a02  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY,     SHAFTING,    PULLEYS. 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE    SHEAVES. ETC. 

CATALOGUE    UPON     APPLICATION. 

LINK-BELT    MACHINERY    CO., 

Engineers.    Founders,    Macliinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AH  ABSOIiVTEIi-r  NON-COBBOSITE  IKS1II<ATII«e 

HoiiDBBiBre  Fiiirx  fob  Aiii<  hetaiiB. 

OontaluB  DO  acid  or  any  element  Injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  Alt  USERS. 

YOU  CAX  make  more  than  double  the  number  of  perfect  connections  'n  one-naif  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
15c.,  25c.,  50c.  and  75c.  Special  prices  In  quantity.  Send  i5c.  for  trial  box.  We  jpiaraatee 
it  mad  If  not  MaHafaotory  money  will  be  refunded. 


THIS  IS  WHAT  ONE  USER  HAS  TO  SAIT  OF  IT: 

t(  A  FTER  having  tried  the  various  soldering  ealtB  on  the  market,  and  after  giving  yoar 
■**■    C'eam  Flux  severe  testB  on  heavy  cable  connectlona,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  it.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Qoehst,  Constr.  Sunt.  CHICAGO  EDISON  CO." 


FOB  SAIiE  BX  AXIi  SVPFIiT  H01TSES  OB 


CREAM  FLUX  GO. 


SoU  Minutaoturert. 
100  Washington  St., 


CHICAGO. 


Short  Circuits  do  not  Injure  but 
IMPROVE  Them. 


Ba-t-teries 


ColiMs  Battery  it  SjeclaltF  Co., 

25  North  Scioto  Street, 

COLUMBUS,   OHIO. 
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HUMK  N.  FMILLtPS,  PnmmttWW. 
9*  N.  WAOKNSCIL,  Tnuawnnt. 


CUOCNC  F.  PHtLUPS, 


C.  MOWLAND  PHn.LtP«,  moc-Piw*. 
O.  R.  HKUINaTOn,  jn.,  Sm. 


AMERICAN  ELECTRICAL  WORKS. 

PBOTXDBKCB,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIEE. 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kbw  Yobk  Stobb,  W.  J.  WatsQD,  26  Cortlandt  SL 
Ohioaqo  Stobb,  F.  E.  Donahoe,  82  Lake  St. 
MoHTBBU;  Bbadoh,  Eugens  F.  FIiUUpB'  Sectrleal  V/oikt. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


CMAJ 


O. 


PATENT  ATTORNEY, 3 
189  Dearborn  Street,  Chloago    ■■■•* 
Bmm  attonded  to  all  of  our  patent  matters  oon- 
tinaooilj  alnce  1S91.  Morgui  &  Wright,  Chlcazo. 


WE  EXCEL  AND  UNDERSELL  ALL. 


TFBITE  FOB   CATA1>«eiCE  AXB 
SISCOUKT  SJBBET. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIRCULAK  AND  PEICES. 

THE  LECIANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


I^ENA/^     F-F9^XIMKI_IIM      IVI^I 


Setsof  castinps  and  materia)  fumishedin 
various  stapes  of  completion.  Wrought  iron 
fields:armatureformedof  punchings  of  sheet 
iron  cmitaiiis  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
Eet  in  flbre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
fourS-candle  lamps.  This  inachine  i^nnot  atoy 
but  is  designed  for  use.  Many  Interesting  ex- 
periments can  be  performed  \vith  tbej>e  ma- 
chines. Full  size  detail  blue  prints  furnished 
witheachset  of  material,  showing  how  to  con- 
nect lor  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired . 

Write  for  Dynamo  Circular  Ko.  16. 

FRANKLIN  MODELSHOP, 

129-131  WestaistStreet,  NEW  YORK CirY. 


NATIONAL  CODE  STANDARD 

"0,  K."  Weatherproof  Wire. 
Slow-Bnrniiig  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


KENTUCKY 

INCANDESCENT 

LAMPS 

Once  tried  will  make  a  steady 

Customer.    Price  Right. 

Qualify  Right. 

SEND  A  TRIAL  ORDER. 


KENTUCKY    ELECTRICAL    CO., 

Manufacturers  KENTUCKY    ]  ^XsYNrDYrMOS.     OWENSBORO,    KY. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  C04 


WORKS    AT 

TRENTON,  N.  J. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 

STANLEY  InTtRUMEHT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


Tne  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St..      Boston^  Mass. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

IIF^IAM  ^i"®  ^^^  fii'St  points  considered  by  prospective  arcl  amp  buyers. 
UbvlUII  The  Kelden  Aro  J-amp  excels  not  only  in  tne  above  points 
but  in  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  250  hours.    No  alignment  necessary.   Trims  easier 
than  ?n  open  arc  lamp.    Allows  easy  access  to  every  part  of  lamp.    Gives 
absolutely  steady  light. 
Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

AGENTS:    M.  B.  Ansxra  &  Co..  58  W.  VanEuren  St.,  Chicago.    C.E.Wilsok, 
1000  Betz  Bldg.,  Philadelphia.  Pa.    R.  N.  Stewart  &  Co.,  Benver.Colo. 
"Weare  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

In  this  and  foreign  countries. 


REFLECTORS! 

Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 

American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


WESTERN  ELECTRICIAN 


Marcli  9,   190E 


ELECTRICIANS  WANTED 

To  send  25  cents  in  stamps  or  coin  for 
complete  set  of  Blue  Prints  showing  how 
to  wire  Motor  Car  for  two  or  four  motors, 
M.  F.  HANSON,  1558  North  Talman  Ave.. 
Chicago.  III. 


WANTED. 

Several  experienced  mechanical  and  elect  rical 
draftsmen,  also  some  Urst-class  mecbanieal 
designing  draftsmen.  The  latter  need  noi  be 
electricians.  Aiiply.  giving  age,  record,  refer- 
ences aud  salary  required,  to  "  KSGINEKR 
DRAFTING  UKPT.."  General  Electric  Co., 
Schenectady,  N.  Y. 


WANTED. 

situation  as  electrician  or  superintendent  of 
light  or  railway  plant.  Twelve  years'  expe- 
rience inall  parts  of  the  work;  also  have  bad 
experience  In  construction  work  of  all  kinds. 
Btist  of  references  furnished.  Address  O.  A.  G., 
care  Western  Electrician,  olO  Marquette  Bldg., 
Chicago. 


WANTED 

By  two  young  men.  a  mechanical  engineer 
and  an  electrician,  at  present  engaged  in  install- 
ing lighting  and  power  plant  for  large  mining 
and  smelling  company,  to  take  charge  of  all 
construction  work  of  alighting  or  power  plant 
or  to  rebuild  power  plant  on  modern  lines.  Ex- 
perience  in  all  work  connected  with  electric 
plants.  References.  Address  "M,"  care  Western 
Electrician,  510  Marquette  Bldg.,  (Jhicago. 


POSITION  WANTED 

By  a  stationary  engineer  and  electrician;  all- 
around  man.  I  understand  tnstallingof  lighting 
and  motors;  12  years*  experience.  I  will  accept 
steady  position;  am  licensed  and  bare  good  ref- 
ere'ices.  Address  "  E.  L.  ENGINEER,"  care 
Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


SITUATION  WANTED 

By  mechanical  engineer,  either  to  take  charge 
of  electrical  construction  work  or  as  superin- 
tendent of  a  lighting  or  power  plant.  Central 
west  preferred.  Address  "  K,"  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


FOR  SALE-A  BARGAIN. 

150  bard  rubber  cells,  7x7xl0H  Inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chica{0. 


WE  OFFER  FOR  IMMEDIATE  SHIPMENT 

2  100  K  W.,  500-volt  Edison  bipolars. 

1    75  K.  W.,  General  Electric.  600-voU,  4  pole. 
1    120  K.  W.,  A.  S.  type,  General  Electric  Al- 
terDaior. 

3  120  K.  W.,  A.  type,  General  Electric  Alter- 

nators. 

1  240  K.  W.,  Stanley  two-pbase,  1,000  or  2,000 
volts. 

1  60  K.  W.,  2,000-volt,  Siemens  &  Halske 
60  cycle. 

1      65  Light,  Bru-ih  Arc,  10  amperes. 

1      40  Light.  Western  Electric  Brush  Arc. 

1  600  H.  P.,  Ball  cross-compound  engine,  20x 
36.\18. 

1  200  H.  P.,  Ball,  12x22x16  Tandem  com- 
pound, with  condenser. 

1  175  H.  P.,  Ideal,    12x20x14  Tandem   com- 

pound. 

2  18V4X18  Ideal  engines. 

1  14Hxl5  Mcintosh  &  Seymour  engine. 
BOILERS,  MOTORS,  PUMPS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CMENBY,  Hanager. 
204  Dearborn  Street,  Cbicaeo. 


F-OR    S/VL.E. 

HIGH-SPEED  AUTOMATIC  ENGINES. 

We  make  a  specialty  of  this  class  of  machinery. 
Our  stock  changes  so  rapidly  that  we  deem  it 
useless  to  give  list  here.  We  handle  everythine 
in  the  line  of  Steam  Power  Equipment.  All  of 
'.tis  thoroughly  repaired  and  refinished.  Write 
for  particulars.  <5AHP  R "V d M R KRAIV G 
CO.,  18  S.  CanalSt.,  Chicago,  III. 


Practical  Running  of  Dynamos^ 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  la  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  hooks 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  1406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25.000  or  more, 
provided    a    fair  return  on  the   necessary  outlay  can   be   shown  to   its  satisfaction. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Others 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  Including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Perfection 


Brushes 

for  Dynamos 

and  Motors. 


ALTERNATING  GENERATORS. 

1  aiO-llght  Thomson-Houston.  A18. 

2  000-light  T.-H.,  A6. 

1    600-light  T.-H.,  30  K.   W.,  2-pliase. 

1  60C-llght  T.-II..  30  K.  W.,  slotted  arma- 

ture, compouutl. 
2    600-IiKht  G.    E.,    A30,    toothed   arma- 
ture, couipouud   wouud. 

2  KO-llght  T.-H.,    A35,    self-oilers,    com- 

I)o.site.  wound. 

1  750-1  ight  "Wood,  compouud,  self-oiler. 

2  750-light  Westlnghouse,   s.    o.,   37%    K. 

W. 
1    900-llght  Warren,  45  K.   W.,   inductor 

tj-pc. 
1  1000-llght  Wood,    60    K.     W.,     toothed 

arult. 
1  1000-llght  Siemens  &  Ilalske,  50  K.  W., 

60-eyclo,      single-phase,      Iti- 

iluctor  type. 
1  1200-llght  Siemens  &  Ilalske,  60  K.  W.. 

€0-cycle,  siugl(;-phase. 
1  50  K.  W.  S-en.ens    &    Ilnlskn.    60-oyile, 

two-phase.      rotary      trans- 

furiuer,  175  volts  alt.  to  250 

volts  direot. 
1  1200-llght  Warren,  60  K,  W.,  self-oiler, 

Inductor  type. 
1  12C0-llght  General    Electric,    A60.    com- 
posite wound,  toothed  armt. 
1 1200-llght  Westlnghouse,  60  K.  W.,  com. 


pound,  toothed  armature, 
lit  Westinc  ■ 
K.  W. 


1  1200-llght  Westinghouse, 


)-cycle. 


1  1300-light  T.-H.,   A70,   comp.  wound. 

1  1500-Iight  General  Electric,  monocyclic, 

75  K.  W.,  60-cycle. 

2  1500-llght  Warren  Medherry,  75  K.   W., 

latest  type,  two-phase,  new. 

1  2400-llght  Westlnghouse,     120     K.     W., 

toothed  armature,  compound 
wound. 

2  2400-llght  General   Electric,  120   K.   W., 

toothed  armt.,  conip.  wound. 

2  2400-llght  Westinghouso,  120  K.  W.,  60- 
cycle,  toothed  armt  ,  comp. 

1  4000-light  Wood.  200  K.  W..  self-ollcr. 
comp.  wound,  slotted  armt, 

1  4800-llght  Westlnghouse,  240  K.  W., 
self-oiler,  comp.  wound, 
toothed  armature. 


RECORD 

ELECTRIC  CO. 

54-62  S.CUNTON  ST.  CHICAGO. 

BARGAINS-FOR  SALE. 


ARC  DYNAMOS. 


20-llght 
30-llgbt 
30-light 
35-light 
35-1  ight 
40-light 
45-light 
45-ligbt 
50-light 


2000  C. 
1200  C. 
2000  C. 
2000  C. 
1200  C. 
2000  C. 
1200  C. 
1200  C. 
1200  C. 


50-light  2000  C. 
50-light  2000  C. 

60-llght  2000  C. 
60-iight  2000  C. 
eo-light  2000  C. 
65-light  SOO  C. 
65-llght  2000  C. 


2    75-llght  1200  C. 
2    75-lIght  1200  C. 


2  75-llght  £000  C. 

3  125-llght  1200  C. 


P.  Western  Electric. 

1'.  T.-H.,  ia2. 

P.  Brush,  No.  7. 

P.  T.-H.,   L.  D.  2. 

P.  Wood,  No.   6. 

P.  West.   Elec,  s.  o. 

P.  T.-H  ,  M12,  ball  ar't. 

P.  Brush,    No.    7. 

P.  T.-H.,  L.  D.  12,  ball 

a  rmature. 
P.  Brush,    No.   7%. 
P.  T.-H.,  M.  D.  2.  ring 

armature. 
P.  West.    Elec.    s.   o. 
P.  Westlnghouse. 
P.  Wood,  No.  8. 
P.  Ball.  4  amp. 
P.  Brush,   No.   8.    Steu- 

henrausch  fireproof 

commutator. 
P.  Wood,      with     new 

armt. 

Standard,      self-oll- 

ers. 

Westlnghouse,   s.   o. 
Exc-'lsior.    latest 

type. 


IIO-VOLT  INCANDESCENT 
DYNAMOS. 

1  lO-llght  Roth,  compoimd. 

1  35-llght  Ma.vo.  slow  speed. 

1  ,^^-Iight  Haukeye. 

1  50-light  Lundell,        self-oiler,        slo 

speed. 

1  50-lighl  Card,  multipolar,  self-oiler. 

1  55-ilght  Gilihs,  M.  P.,  compound. 

1  60-llglit  T.-H..   compound. 

1  60-llght  Mather. 


1     65-llght  Crocker-Wheeler,   s.  o. 

1      80-llght  Spraguc. 

1  100-light  Bain,   compound,   self-oiler.    ■ 

1  100-light  Siemens   &   Halske,    type   L. 

2  110-llght  Glhhs,  compound,  self-oilers. 
1  UO-light  Edison. 

1  135-llght  Gibbs,  M.  P.,  self-oiler. 

1  150-llght  Mather,  compound,  self-oiler. 

1  150-llght  Gibbs,    M.    P.,   self-oiler. 

1  150-llght  Edison. 

3  150-llght  Fisher,    direct    connected    to 

engine. 

1  160-llght  Card,  self-oiler. 

1  ISO-light  Siemens    &    Halske,    M.    P., 

1  200-light  noc'kford. 

3  210-Iight  Edison,   self-oilers,   12   K.   W. 

4  210-ligbt  Siemens  &  Halske. 

1  210-llght  Siemens   &   Halske,   M.    P. 

2  210-light  Gibbs.  M.  P..  self-oilers,  s.  s. 
1  225-light  Detroit. 

1  250-lIght  Westinghouse,   horiz.    type. 

1  250-Ilght  Commercial,  comp.,  self-oiler. 

1  250-light  Kddv,  sclf-oller. 

1  270-light  General    Electric.   15  K.   W., 

M.   P..   direct-connected. 

1  275-light  King,   sclf-oller.   co.npound. 

1  300-light  Columbian,   multipolar. 

2  300-light  Gilibs,  M.   P  .   self-oilers. 

1  340-liglit  Edd.v,   self-oiler,   compound. 

2  350-iight  Ilawkeye,  compoimd. 

1  3?0-light  National,    self-oiler,    comp. 

1  3!;0-!lght  Edison.  20  K.  W.,  shunt. 

1  350-light  Western  Electric. 

1  350-light  Fisher,  M.   P. 

1  360-Iight  Duplex  multipolar,  eorap. 

9  500-iigiit  Siemens  &.  Halske,  eelf-ollera. 

4  540-Ilght  Edison.  30  K.  W.,  compound. 

1  600-llght  Eickmeyer." 

1  700-light  Westinghouse,    slow     speed, 
M.  P. 


2    SOO-light  Edison,  45  K.  W.,  self-ollera, 

compound. 
1  lOOO-light  Edison,  60  K.  W. 
1  1200-llght  Siemens    &   Halske. 
1  1350-light  Sleuicns  .&  Halske,  80  K.   W., 

for  direct  connection. 
1  1500-Iight  Siemens  &  Halske,  100  K.  W. 

1  2500-llght  Siemens  &  Halske.  160  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  7%  K.  W.  Fisher,        12.'>-T0lt,        with 

Fisher  engine. 
1   15     K.  W.  General    Electric,    125-volt, 

with  Case  engine. 
1    80      K.  W.  Siemens  &  Halske,  125-Tolt, 

for   direct   connection. 
1  160     K.  W.  Siemens  &  Halske,  125-volt, 

for  direct  connection. 
1    60     K.  W.  Siemens  &  Halske,  250-volt, 

for  direct  connection. 
1  120      K.  W.  Siemens  &  Halske.  250-volt, 

for  direct  connection. 
1    75      K.  W.  Westinghouse,  500-volt. 

with  Westlnghouse  comp. 

engine. 

220-VOLT  GENERATORS. 

1    10  K.  W.  Lundell,  s.  o.,  M.  P.,  s.  s. 

1    12  K.  W.  Edison,    selt-oller. 

1    20  K.  W.  Sprague,    compound,   s.   o. 

1    40  K.  W.  Eddy.   M.   P. 

1    45  K.  W.  Edison,  compound,  self-oller. 

1  60  K.  W.  Siemens  &  Halske,  M.  P.. 
s.  o.,  for  direct  connec- 
tion. 

1  120  K.  W.  Siemens  &  Ilalske.  M.  P., 
s.  0.,  for  direct  connec- 
tion. 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  General  Electric.  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W.  Siemens     &     Halske,     brand 

new,  M.  P.,  Churchward 
lypo,  s.  o.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,  compound,  self-oiler. 

1  60' K.  W.  Edison,   compound,   self-oller. 

1  75  K.  W.  Westinehouse,  Kodak  set, 
Wesfinchouse  ffenerator  an(l 
"Westlnghouse  comp.  enj^ine, 
14x24x14,  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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Peerless  Telephones  are  unequaled  for  long 
distance  work.  The  transmitter  never  packs, 
never  deteriorates  and  talks  louder  than  any 
other  made.  Many  new^  features  are  intro- 
duced in  our  Spring  line  of  telephones. 

Send  for  catalogue. 

PEERLESS    ELECTRIC    TELEPHONE    CO., 


FOR  TELEPHONE  EXCHANGES.  I 

The  Warnermethod  of  ringing  subscribers  {cfo 

Is  the  BEST  and  CHEAPEST  known,    A  ^ 

complete  ringing  oulflt,  less  cabinet  for  dry  *T 

batteries,  for  1* 

S37.90.  I 

Outfit  consists  of  one  ^W 

Standard  f 

Pole  Changer  x 

(like  out).  »|* 
1    EDISON   TYPE    "  R  " 
LAUNDE  BATTERY, 

and 
SO  COLUMBIA  DRY 

BATTERIES. 

We  would  like  to  tell 

youmoreof  tbisoutflt.  ^ 

Catalog  free  for  the  ^ 

asking.  *f^ 

Warner  Electric  Co..  2* 

MUNCIE,    IND.  ^ 


^ 


^ 


Slot  Machines 

FOR  TOLL   LINES. 

Pay  Stations  ^L^nvestment. 

WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE  LINES. 
WRITE  FOR  PRICES. 

THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  Street,  Cleveland,  O. 


SS3»M»»3C8S»»»S»M»»»»»»M»»M»3C9»»»»»»»»»M»»SS»»»»»»a3»3 


HUGO  SOmjMACHEE,  Preal. 

J.  A.  AEBOQAST,  Tlce-Prest 


MAX  SOHDMACHER,  Sec'y  and  TreM. 
M.  GAEL,  SupU 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Sole  Patentees  and 
Manufacturers  of 

Girl  Railwiy,  Hotel  and  Factory  Telephoni 
_  Systems.   Garl  Electric  Gyn  for  Fire 

"111'.°;!."°"*  and  Burglar  Alarns. 


Intarcommunleallng 
FftCLory  T«Iephona. 


TELEPHONES  and 


SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        IICP      Hfl 

CHICAGO,  u.  s.  A.       I  cLi  mrui  bill 


MAY  BE  JNCREASED  BY 

CONNECTING  UP  YOUR 

FARMERS 

AND 

OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their   Investments 

that  Formerly  Showed 

a   Shortage. 

NEW  FEATURES! 

ALL  TROUBLE  POINTS 

ELIIVIINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops, 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 

CI^EVELAND^  63-75 frankfortst.,  OHIO. 

Chlcaeo  Onic*'.  till  Wonadno<*U  TTlnrlt, 
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WE  ARE  NOW  MFG. 

AND  EQUIPPING  COMPLETE  EXCHANGES 

REMEMBER:    We  are  also  telephone  contractors,  operating  under  the  name  of  Union  Switchboard  Co., 
to  build  complete  telephone  systems.  As  to  date  we  have  built  as  many  as  twenty-one  exchanges  and 


HERE'S  WHY- 


OIJB 

.  LABOEST  EXCHAXGE-MUTrAL   TELEPHONE  COMPANY,  IS  EBIE, 

PA. 

BEEN  WOBKIIVG 

OTEB  A  YEAB. 

\A/e 

B 

ui 

l-t 

an 

diO^re  IN 

lo\A/  Opera-tirif 

AND 

TMEIR  500 

iviii-e:i 

3 

U 

R 

£ 

i_ 

Y 
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1    |_   |_       F»  /V 

Y 

Y 

gAII 
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Independen'ts 


f 


SWITCHBOARDS 

FROM   100  TO  3,000  DROPS. 

s  well  as  manufacturers,  and  stand  ready  to  build  your  switchboards  and  all  your  lines;  in  fact,  we  contract 
ver  500  miles  of  pole  line,  we  think  we  know  SOMETHING  about  the  telephone  contracting  business 


HERE'S  WHY- 


1     Bradford.  Pa.,  Exchange.      2.    Kane,  Pa..  Exchange.      3     Warren,  Pa..  Exchange.      4.    Titusville.  Pa.,  Excbauge.      5.    Sharon,  Pa.,  Exchange.      6.    Ellwood  City,  Pa..  Excl 
7,    Mercer,  Pa.,  Exchange.    8.    .Jamestown,  Pa  .  Exchange.    9.    Corry.  Pa  ,  Exchange.    10.  Girard,  Pa.,  Exchange.  1897.    11.  Newcastle,  Pa.,  Exchange,  1899.  12.  Girard, 
Pa.,  Xew  Exchange.    13.    Union  City,  Pa..  Exchange.    14.    Greenville,  Pa.,  Exchange.    15.  Olean,  N.  Y.,  Exchange.    16.  Newcastle,  Pa.,  Exchange,  to-day. 
17.    Newcastle.  Pa.,  Distributing  Board.    18.    Grove  City,  Pa.,  Exchange.    19.    Smethport.  Pa.,  Exchange.    20.  Middlesex,  Pa.,  Exchange. 


-bKie  Above 


lopKion* 


hiangos 


OOIMNI 


IIMG    L-IIMES.      -THERE 

rre:3f»oimd     \a/  i  nr  m    u 


SWITCHBOARD  CO., 


i6 
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Eureka  Depolarizing 
Solution  for  bahery  cells. 

AVKITK    IS    ABOIT    IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO 
TELEPHONE 

SUPPLY  C0.=^  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MeDtloD  this  paper. 


01 R  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualiBes  students  for  ad- 
vanced positions  in  all  branches  of 
engineering. 


When  I  enrolled.  I  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
thorough  instruction, 
I  was  advanced  In 
succession  to  wire- 
man,  dynamo  tender 
and  general  electri- 
cian, and  afterward 
was  foreman  of  the 
electric  shop  of  the 
Brooklyn  Rapid  Tran- 
sit Company.  I  now 
hold  an  "excellent 
position  with  the 
Westtnshouse  Elec- 
tric and  Manufactur- 
ing Company,  Pltts- 
H.  EDW.  KEFFER,  E.  Pittsburg, 


I  enrolled  in    the  Electrical  Engineering 
Course,  and  secured  a  position  at  once  with 
the   Commonwealth 
Electric  Co.,  at  wip- 
ing   machines,    but 
was   soon  promoted 
to    So  ut  h   Chicago 
E  1  ec  t  r  Ic-Li  ght 
Plant,     as     night 
dynamo      tender. 
Through  the  assist- 
ance of  theSchools, 
I  secured  my  present 
position    as     night 
dynamo   tender  for 
the    Pullman    Com- 
pany.   My  salary  averages  three  times  what 
I  was  getting  In'my  first  position. 
ANDREW  A.  STEWART. 

135  77thSt.,  Sta.  S,  Chicago.  111. 


ELECTRICAL  COURSES: 

ELECTRICAL  BNQINEBRnSQ, 

ELECTRICAL. 

ELECTRIC  POWER  AND  LIOHTINO, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LiaHTINQ. 

ELECTRIC  CAR  RUNNING. 

TELEQRAPHY, 

TELEPHONY. 

Also  courses  In  Steam.  Mechanical,  Civil 
and  Mining  Engineering,  Architecture. 
Drawing  and  Designing.  Chemistry,  English 
and  Commercial  Branches. 

Wbea  wrltlDK  state  subject  la  wfalcb  Intereited. 

International  Correspondence  Schools, 

Box  1002,  Scranton,  Pa. 


THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand. ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  In  nrst-class  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

lO  BridKinj; 'Phones S9.50  each 

(10  Series  "  7.50     " 

lO  DesU  "  5.50     ' 

Anyone  in'erested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 

I-  A  n  n  TELEPHONE  AND 

r  AKK  CONST.  SUPPLY  CO.. 

I      HI  III  CHICAGO. 

■      ■      ■■    mB    m         NEW  CATALOGUE  FREE. 


Kokomo  Telephones  fori  900. 

New  Tubular  Arm;  no  cordin  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kolcomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
VfTlte  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO.  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
^A/^   JKr^    ^r^fsar^d    «^    burnish    ^^st:  Quali-fcy 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stoclc.  - 


DEALERSlMiiCGNTRACTORS 

For  Satisfactory  Interoommunlcatlne 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


TELEPHONES. 

We  are  now  manufacturing  telephone  instruments  complete.  We 
want  to  send  PREPAID  A  SAMPLE  'PHONE  to  every  exchange  in  the 
west.  If  not  satisfactory  return  at  our  expense.  Write  us  for  prices  and 
one  of  our  new  handsomely  illustrated  telephone  catalogues.  We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 


HODGE-WALSH    ELECTRICAL    ENGINEERING   CO. 

KANSAS  CITY,   MO. 
LONG-DISTANCE  TELEPHONE,  2279. 


CENTDM  TELEPHONE  CONSTRUCTION  CO. 


-3IANUFACTVRBK8  OF  - 


Telephones, 

Switchboards, 

Transmitters, 


Receivers, 

Magnetos, 

Ternninals. 


Lightning  Arresters, 


268  Erie  Street, 


Cleveland,  Ohio. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-578  FIRST  AVENUE,  NEW  YORK. 

TRADE      ^M  I  MARK. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE    FOR    ATT.ACTIVC    BULLETINS. 

BranoK     ^f¥loss: 

CbruEO.       Phllidelpbla.       Bojion.      Cleveland,      St.  Lool-,      Mllwiolitt,      Clncinmll,       Denver,      SI.  Paul. 


G.  I.  INCANDESCENT  LAMPS. 


Switchboards 
and  Telephone 
Supplies. 

Wilte  for 

Catalogue. 


Standard  Construction  Co., 

■J3-88  Market  St.,  Chicago,  111. 


RESISTANCE  WIRES 


Bare  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 


NEWARK.  N.J. 


.ViADUGL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


THOROUGH  INSPECTIONS 


Insurance    against    Loss    or     Damage     to 

Property  and    Loss   of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN.  Second  Vice-President, 
J.  B.  PIERCE",  Secretary, 
L.  B.  BRAINERD.  Treasurer, 
L.  F.MIDDLEBROOK,  AESt.  Secretary 


ALL  emplovf:s 

In  the  operfttlnp  department  of  tbe  "Alton  Rond  "  are 
required  to  piiRs  mental  and  phyelca!  examlnatlona 
calculated  to  secure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded hy  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"the    only   TV  AX" 


OSOa    Ja    CTT  A-RliTO  JTf  OEN*£i  PASSXINOKK  AQXKT, 
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J.  H.  Van  Vlissingen,  President.  "W.  C.  Heinrotit,  Treasurer.  "^ 

L.  G.  TVheeler,  Vice-President.  L.  G.  Bowman,  Secretary  and  General  Manager. 

WESTERN  TELEPHONE  GONSTRUGTiON  GO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

,NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL   CONSTRUCTED    LINES  WILL    RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armatvire. 
Platinum  contact  hcok  switch. 
Rpcpiver  lias  no  e.\posed  metal  parts. 
Finest  adjustable  arm  In  use . 
Transmitter  has  heavy  cast  brass  front. 
Klngers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

witliout  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


NEW  Western  Express 

No.  3 
Bridging  Telephone. 


WRITE  FOR   PRICES. 


ORDERS  FILLED   PROMPTLY. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Sapervisory  Signals.    Central  Enet-gy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Minimnm. 

The  Method  of  Operating  that  we  -have  adopted,   has   been 

determined   npon,  hy  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-332  Lafayette  Avenue,  Detroit,  Mich. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  Ho.  36, 


K«w  powerful  transmlttar. 

Concealed  cord. 

Bridging' and  series. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephonas  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bie  Lot  of  Second-hand  Phones,  in  Good  Ordeh, 
Can  Be  Had  for  a  Sons. 

LET  US  TELL  YOU  ABOUT  THEM. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


We  Cater  to  Those  Who 

Demand  the  Best. 


ilaphDB**  u-v— Thi 
rBftd(,   ltd   IsBiar,   COST    LEAS    FOR 
KAJNTENANCC   thaw   hlihar   .rric- 


Swedish-American 
Telephone  Company 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


DO  YOU  WANT 
QUICK  SHIPMENTS 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


18  \A/.   iviassou>->   JBkve. 


MAGNETS. 

MAGSfETS,  SOIiENOlDS  AND  INDUCTION  COILS  MADE 

ANY  SIZE  AKD  TO  ANY  BESI -STANCE  FOB 

TELEPHONE  AND  S WITCH- 

BOABD  WOBK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 

Send  for  Our  NEW  20th  CENTURY  CATALOG. 


20th  Century 
Apparatus. 


Toll  Line 

Equipment. 


Bridging 

Apparatus.  I 


Switchboards. 


Terminals  and 
Protectors  for 
Large  and  Small 
Plants. 


SP.,    a 


We  Manufac- 
ture the  most 
COMPLETE 
LINE 
OF 
TELEPHONE 

APPARATUS 
in  the  world. 

Name  Bight 

Prices  and  Make 

Prompt 

Deliveries. 


EUEEKA  ELECTRIC  C0.,I57-I67S. Canal  St.,  Chicago,  III., U.S. A. 


KE 

EXPRESS     SWITCHBOARDS 

FOR  SMALL  EXCHANGES, 
FOR  CENTRAL  ENERGY   OR   MAGNETO  OR   BOTH. 


Our  "Combination"  Board  has 
Lamp  Line  Signals, 
Lamp  Double  Supervisories, 
Self- Restoring  Drops, 
Tubular  Clearing  Out  Drops, 
Combination  Ringing  and 
Listening  Keys. 


150  Line  Magneto  Board. 

Send  for  Bulletin  No.  2  on 

Small  Switchboards. 


CAPACITY: 

1  60  Central   Energy  Lines. 
20  Magneto   Lines. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  CO,, 

229  South  Green  Street,  CHICAGO. 

New  York  Office:   346  Broadway. 


Series  Wall  Telephone. 


i8 
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Gold 

Medal. 

Paris. 

lono. 


MEDIUM    AND 

HIGH    SPEED 

THE 


ENGINES. 


BAUL. 


IIMOINI 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


CO. 


CHICAGO  OFFICE: 
IS26  Monadnock  Building. 


ERIE.  PENNSYLVANIA. 


JEFFREY  giiTr  DREDGES 


FOR  CATALOGUE, 

ADDRESS 

THEJEFFREYMFG.CO. 
COLUMBUS,  OHIO. 


GAS  ENGINES  FOR   ELECTRIC  LIGHTING. 


All 


Bui 


Regulation  guaranteed  with- 
in 2  per  cent. 
Engines     are    of    TWO 
CYLINDER  TYPE. 
It  in  sizes  from  4  to  50O 
horse-power. 
GASOLINE  ENGINES,  same 
characteristics  as  above. 

THESE  ENGINES  CAN  BE   DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 

WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  testa  at  Holyoke  enable  ua  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  o,'ihe  tame  diam^er.   The  highegt  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficienej/  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greaieMt  j)o» 
sible  strength.    A  gate  unequaXed  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

Ad  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  lite — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  III. 


1      I^DNDN  TRAINS 


MDNDN ROUTE 


I      Tli£  DIRECT  L INE  BETWEEN 

i  CHICAGO, 
j  INDIANAPOLIS, 

I  AND 

I  CINCINNATI. 

I  4Trairv5  daily 

I  CITY  OFFICE  232  CLAR^  5T, 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOO. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


JHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever)'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
e.Kcursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North -Western  Railway, 


461  Broadway,  -  New  York 
6ui  Chts't  St..  -  Philadelphia 
368  Washington  Sl..  Boston 
301  Main  St.,  •  •  Buffalo 
313  Clark  St..  -    •     Cliicago 


435  Vine  St..  •  Cincinnati 
507Smitlitield  St..  Pittsburg 
234  Superior  St.,  -  CievelanB 
17  Campus-Martius,  Detroit 
2  KiDgSt.,East,Toronlo,Ont. 


•  •• 


GRAPHITE  FOR  RESISTANCE 

Made  In  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  a9 
desired.  We  also  malie  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .  .        , 

JOSEPH  DIXON  CBUCIBIiE  CO.,    ■    JEKSEY  CITY,  JT.  J. 

M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-whe^ 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  It  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  REQUIREiieNTS 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  Smeltin^Co-Iimited, 
2200  Washington  AVE.,PHiLADELPHiA. 
1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS, WIRE, RODS.SHEETS, ETC. 

.,  ,a.,L,m.-i.Mun,c-  — DELTA    METAL 

y^:^^^  CASTINGS,  STAMPINGS  and  FORCINGS 

X  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ilhe  Fibre-Graphite  Commutator  Brush. ; 


(U.  S.  and  Foreign  Patents.) 


\  No  Sparking  Under  Varying  Load. 

\         No  Wear  on  Commutator. 

f  No  Sliifting  of  Quadrant. 

^  .80  per  cent.  Pure  GrapUte. 

f  For  Sample  Order,  and  Prices,  write  to 

1  Holmes  Fibre -Graphite  Mfg.  Co., 

\       E1EE  Wakefield  St..  Germanlown,  PHILADELPHM. 


FIBRt-QRmnV 


.  COMMUWOR  )l 
BRUSH       i' 


I' 

(' 

I' 


MECHANICAL 

Engineers  interested  in  electricity  should  send  tor  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ElECTRICItN  PUBLISHING  GO.,  -~  610  Marquette  Bldg.,  Chlcaeo. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  eflBcient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MCNOMINEE,  MICH,    and      PORTI- a  N  d,  oRECO  N. 
WHOLESALE  PRODUCERS 

SO-FOOT    TO    80-FOOT    POLES   OUR   SPECIALTY 


WE     ARE      NOT 
HOLDING    ANY 


BARGAIN     SALE 

IN    POLES    AND    TIES 


STILL,  ^^e  have  a  larj;e   stock,  especially  Id  Toll  Line  Poles  and  Trolley  Ties,  which  we  are 
willinc  to  move  at  rlizhi  prices.     Let  us  quote  vou. 

MALTBY    LUMBER    CO.,    BAY    CITY,    MICH. 


CEDAR  POLES,  TIES,  POSTS. 


THE 


ALL  SIZES  FOR  ALL  PURPOSES. 

j-iviorse;  00., 


PRIKCIPAI/  OFFICES, 


SAQINAIV,  niCH. 


iPA?iX^W\^  (wJvXftAU/  §iW^kWv^  (Sljurw  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urgi  Stock  Constantly  on  Hand. 


Poles 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARMS. 

WHITE  CEDAR.        |  STb  LOUIS.  lq^j.  ^eaf 

IDAHO  CEDAR  up  to  80  ft.       chemical  Building.  PINE  AND  FIR. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr.  ASI-IE\/i  ^l-E,    IM.   O., 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  60,000  per  day.  Writeforprieesonpinandbracket  specialties 


MAMUFACTUBFR5     QF.. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begnlation, 

Great  Capacity,  Hish  Eficiency, 

Perfect  Cylinder  Gate,  Steady  motion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Gears  and 
Power  Transmission  Machinery. 

WRITE  FOB  CATAIiOGUE. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

257  Liehmsn  Street,  DAYTON,  OHIO. 


Cross-Arms,  Pins,  Brackets. 

We  make  the  best  cross-arms,  pins  and  brackets  on  the  market  from  Choice  Long 
Leaf  Yellow  Pine.  We  are  the  largest  manufacturers  in  the  South;  capacity,  lo.oco 
arms  per  day. 

Intending  purchasers  will  consult  their  interests  by  getting  our  quofalions  ard 
investigating  tbe  merits  of  our  products  before  placing  their  orders  elsewhere.  "We 
have  supplied  some  of  the  largest  consumers  in  the  U.  S. 

TEXAS   ARM    &   PIN    CO-,    Beaumont,   Texas. 

CHICAGO  OFFICE,  225  Dearborn  St.,  W.  H.  QUAW,  Mgr. 


Cedar  Poles,    Q.  W.  SMITH,    Producer. 


Three  Central  Yards.    OfTlce,  839,  225  Dearborn  St.,  Chicago 


STREET  RAILWAY  TIES. 

Oar  specialty,  7  foot  white  cedar  ties  for  Electric 
and  Street  Bailways. 

SPERRIZO&SONS, 
■  Daggett,  Mich. 


n|%#^|##|  BUY  YOUR  BOOKS  FROM  THE 

DUUKOb    ^^^^^i^i^'A'^  publishing  company, 


510  Marauette   BIdg.,  CHICAGO. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  bam  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewlsbuig,  Tenn.,  Branch  Office, 

Kellerton,  la^  Oak  Mills,  Moatlcello,  Ark. 


CROSS-ARMS,  PINS 
AND   BRACKETS. 

JOHN  E.  BLAKE  &  CO., 

MANUFACTURERS. 

Office.  169.171  Broadway,  NEW  YORK^CITY. 

I  MILLS,  North  Carolina. 


POLES 


W.  G.  STERLING  &  SON, 

MONROE,  MICH. 
EleTen  Pole  Yards  In  Michigan. 

Wtiolesale  Frodncers  f^r  ao  yean. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

MannfactnrcT*  and  Dealen  Is 

Valliw  Hin*  Croii  Arms,  Loouit  Pins,  Oak  Pins,   Electrical 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 
Delivered  prices  quoted,  P.  O.  B.  cars,  your  city,  In  any  quantity.   ^^WBITK  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Dellyered  Prtcea. 


POLES 


TOOLS 


M.KLttN    &   SON 

To  work  your  way  up. 
With  these  you  will 
not  fall.  If  youdon't 
know  about  them  send  for  our  cata- 
logue. It  costs  nothing. 

Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  ^*t^S,SSo':"7s.'' 


iDiliaiiaDOliHm.BracM&PiiiCo. 

Succ«csors  to  «l.  B.  MAOCRS, 

MANUFACTURCnS   OF 

Arms,  Brickets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'office:  126$.  Mtrldlan  St.,  Indllnapolls.  Ind. 


20 


WESTERN  ELECTRICIAN 


^ 


March  9,  1901         is 


Westinghouse 


Engine  Type 
Generatorsi 


Installed  in  the  best  equipped  Traction,  Lighting  and  Power  Stations. 


\7estingiiouse  1500  K,  W.  Alternating  Current  Generators,  Ditect  Conceded  to  ^estinghouse  Steam  Engines. 

Westinghouse  Electric 


&  Manufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities 
in  U.  S.  and  Canada. 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO., 

I  120  REAL  ESTATE  TRUST  BLOG., 

PHILADELPHIA,   PA. 


HAVE    VOU    USED  Now    in    use    by 

LeValley-Vitae  -e^.Hrr,! 

'  way.  Light  a  nd 

Pflrhnn  PowerPlants.     TrialOr- 

UCllUUII  ders   Filled   Promptly. 

RriKhPQ?  J.Holteates&Co.Jgts. 

UlUOlICO   .     15  Monadnotk  Buililing,  Chingo. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AIVD  JUB^CTION  BOXE  S, 
SWITCHBOARDS,   PANEL    BOARDS.    SWITCHES,  ETC. 
OTIOA,    Mg>A^    -y^wK. 


Ain[rican  Viirlfleil  Condnit  Coipany, 

JIAKUFACTURBE8  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  InstaUation 

of  Conduit  Sj'stems. 
General  OfflceB:  39  Cortlandt  St.,  N.  T. 


GrItnshaw.  Raven  White  Core.  Raven  Black  Core.  j 

ALL  OUR  WIRES  pass  Inspection  and  carry  ibe  above  TRADE-MARKS  on  our  tugs.    We  also  manufauiure  Crimshaw  "nd  Competition  Tapes  and  Splicing  Compou  nds  1 

NEW  YORK  INSULATED  WIRE  COMPANY,   i 


MAIN  OFFICE: 
13-17  Cortlandt  St,,  New  York. 


BRANCHES:  ]  jio'oearbomSt. 


BOSTON : 
134  Congress  51. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 


m  ALTERNATOR 

"''J     SANDUSKY 

r  onio 


2,000  LIGHTS 


March'  9.   ujoi 


WESTERN  ELECTRICIAN" 


«^«-e"$«-S«5><?4~^S<j>t «  J  <:  ^<;■<^^ -tu- <:  *^^S-^•  *>f  «^«-*-?«Kj<^«>  :-^ 


><S«S><S.<S,<Sv?><Mi<S^«><!  <:-  ■ 


S^<S^'!>^'4'  •-  -^ 


FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED) 


T 
# 


WOOD"ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided   improvement  on  hanger  boards. 

A  positive  and  absolute  cut-out  for  either 
series  or  constant-potential  arc   lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior  arc    lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  lor  series  or  constant-potential  circuits. 
Approved  by  Fire  Underwriters. 


<^^ 


SEND    FOR    BULLETIN    1006. 
MAIN    OFFICE    AND    FACTORY,      FORT     WAYNE,      INDIANA, 


k 


■S>'3><^>4^S^S>4>«^S>«'<^«^S^?^e><S«$..S^5>^S.•-5>•vf■■^">.?^»■<?>!-^■'^•»^'5>«><«>?>«^<^>«^ 
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♦ 


♦ 
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♦ 
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THE  LUNDELL 

"SPLIT-POLE" 

)  GENERATOR 

Is  so  named  because  of  the 

peculiar    construction  of  the 

~'  pol.e  pieces.     It  is    the   most 

efficient    Generator     On     the 

"7     market.      lis  remarkable  ad- 

/      vantages  are  fully   described 

in  our  Catalogue  No.  03100. 

'  ^^ ^_^  „-— ^  Free  on  application. 

SPRACUE  ELECTRIC  CO., 

General  Offices:  527-531  West  34th  Street,  NEW  YORK. 


CHICAGO: 
Fliber  BuUdlnt. 


BOSTON: 
37J  Devonshire  Street. 


ST.  LOUIS: 
Security  Bulldlns:. 


•c>*>-*>*>oc>-cj'Oc>«j'r>o-'C».<»^i»«r»'4*<r»<jooo^4*rf»<*'C»» 


American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
A^iD  ERECTORS  of 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

I  Metallic  Structures 

it 

i, 

a 
t 

t 

i. 

a 
t 

t 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  fa-vorable  giiolalioiis  and 
deliveries  for  any  part  0/  the  world. 


W/'E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
i^eams,  Channels, 
Angles,.  Plates,  etc. 


General  Offices:   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works: 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md, 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  III. 


Canton.  Ohio. 
Cleveland.  Ohio. 
•  Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N".  Y. 
Groton.  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee.    Wis, 
Minneapolis.  Minn. 
Xew   Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburi?.  Pa. 
Rochester.  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Sydney.    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngsiown,  Ohio. 


Europeati  Office :  LONDON 


uujeni[>GE.  •>.*.,  21-60. 


V 

I? 
9 
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SlUKTEYANT 

ELECXBIC 
MOTORS 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBDW. 

For  Etactrlcil  aad  Msotuuilcal  Furposes,  Railway  Dust  Qoudi  Wuinn 
and  PaoklJigs.    I'aleat  Insulatiiig  Cleau. 


MAJnTFACTUBSD  BT 


THE   KARTAVEBT  MANUFAGTUfllNG  GO.,  Wllmlngtoi,   U, 


tjt  Qi-In  small  and 
medium  sixes  jnf 
Completely  enclosed 
Readily   portable 


B.F.STUKTEVANTCO. 

BOSTOK,  MASS. 

NEW  YORK  •  PIULADIIPHIA  -  CHICAGO 
t,  o  N  Z>  O  M 
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VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulatioo  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  >    Wilmington,  Del. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


Scribal  Office  amd  Wobks, 
WUkestoarre.  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

New  York  Officb.  Chicago  Officb, 
60  Dey  St                                '°ni-2  Marnuette  Rldg 


ELECTRICAL  OR  MECHANICAL. 


We  have  Bi^e  facilities  for  light  manufaciur- 
Ifig,  and  solicit  correspondence.  Estimates 
givenonquamlty  or  small  lots.  PUNCH  PRESS 
ANO  SCREW  MACHINE  WORK. 


SPIES  &  coMPAinr, 

87-89  W,  Tan  Bnren  St.,  CMcaeo,  HI. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG,  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
^""n    '       ••stats  in  tbo  World. 


ELECTRIC  WIRING  TUBES, 

TROLLEV  KNOBS,  INSULATORS. 

MASUFACTUHEBS  OF 

PORCEUIN    OR     CLAY     SPEClALTrES, 

Kaobs,  Cleats,  Circuit  Breikers.. 
THE    BOWERS    MANUFACTURING    CO.. 
MOGADORE,  OHIO. 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  TubeSf  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  )n  the  center  of  the  clay  bods  and  can  furnish  the  best  of  material  In  the  clay  line 
All  sizes  and  .styles  according  to  the  "requirements  of  the  Board  of  Uaderwriiers.    Send  for  prices. 

Omtoh  Imsbutor  MB  CuY  Co.,  Omtoii,  Ohio 

BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO.. 

fontractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY   DAM, 

Tor  five  cents  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK.  Sec'y  and  Treas.  for  particulars.    '   ELKHART,  IND. 

EMERSON  1901  CATAL06UE 

OF  FAN  nOTOBH  Wllit,  BE  SBNT  ON  BKQUBST.    t^ETBBAI. 
NBW  TVPEB  DESCBIBED.    8ENOFOB  A  COPY. 

The  Eicrsoi  Electric  Mfo.  Co. 

«lt.Iinnli>.IHo.,  U.t^.A 


Kastern  Office  and  Warcboii-ie. 
136  Liberty  Slrcet.  New  York  City 


u 


Oe  Dion-Bouton  '' Motorette"  Co. 

ONE  OF  OUR  LATEST  MODELS  IS  THE 

We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers  In    the 
United  States  for 
OE  DION-BOUTON 
A  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 
SURREYS, 

MOTOREHES, 

QUADRICYCIES 
mi  TRICYCIES. 

A  full  line  of  the  world -renowned  De  Dion  Gasoline  Motors  Is       We  carry  a  stock  of 
always  in  stock,  and  may  b«  liad  from  1  3-4  H.P.  to  5  H.  P.  supplies. 

6ENERAL  OFFICES  AND  FACTORY;  Cliurcli  Lane  and  37tli  St.,  Brooklyn,  N.  Y. 


IM    Y 


BRANCHES: 


17  Wnt  6illi  Si.,  New  Vork  Clly. 

Plllsbttrc,  P<.     872  Pirh  A».,  Bllllmore.      24  Wiiblottoii  Squire,  Worcttter,  Miu 


Blfbliod  Bad  Ceolre  Aves. 

196  West  Eicbinse  St.,'Provl<leocc,  R.  I 


306  Norlb  Broid  St.,  PbJIadelpbIa,  Pa. 


33  Slaobope  St.,  BoiltD,  Miu. 


Black  Diamond  File  Worksl 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189S. 


OVB  eOOOS  ABE  ON  SA1.B  IN  BVEBr  IiEADINS  HABDWABB  C^ 
8TOBB  IN  THB  ITNITED  HTATBB  AND  CANADA.  ^ 

G.  &  H.  BARNETT  COMPANY,  | 

PHILADELPHIA,  PA.  Pf 


'OLDSMOBILES" 


ELECTRIC 

AND 

GASOLINE. 


Cin  be 

Optraledby 

the 

Inexperienced. 


Write 
for  Catalogue. 


OLDS   MOTOR  WORKS,    1299  Jefferson  Ave.,  DETROIT,  MICH. 


Clinton  E.  Woods  AUTOMOBILES 


Sid?  View 

Ligbt 

Stanbope. 


Send  for 
CataloRue. 


Lowest 

Priced 

Electric 

Vehicle 

In  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  Offices:    Stelnway  Hall,  21  Van  Buren  Bt.^ChlcaKO,  III. 


Vol.  XIVIII,     $3PERiimiui.    SEffi^n'iSiip's.^siVX"      CHICA&O,  MARCH  16,  1901,      srirnitU^inx^^'KL".'      lo  cehts  a  copy.     Ho.  11, 


SIIVIPLEX    WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r/hixson?"^"    Simplex  Electrical  Company, 

ionadnock  Block,  CHICAGO.  75-81   Cornhlll,  BOSTO  N,  MASS. 


18S9— Paris  Exposition, 
Hedal  for  Rabber  Insalation. 

1893— W^orld's  Fair, 
Hedal  for  Bnbber  Insulation. 


TRADcMhRIC 


THE  STANDARD  FOR 

Rr.BBER  IKSCCATION. 

Sole  Manufacturers  of 

weather,  ^j^g^ 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  pro.. 
THE  OKONITE  CO.,  Ltd 

Managers.     253  Bfoadway,  New  York. 


alUar<  L.  Candee, 
Dgrant  Cheevar. 


Geo.  T.  Manson,  Gen'l  Sua! 
W.  H.  Hodglns,  Secy. 


IHDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEQRAPM   AND   FIRE    ALARn   CABLES. 

All  Wirea  are  tested  at  Factory.  JOITESBOBO,  IWD. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Companj',  Indianapolis,  Indiana,  U.  S.  A. 


"  PHONO  -ELECTRIC  " 


WIRE  HAS  BEEN  FOUND 
TO  BE  41  TO  47  PER  CENT. 
STRONGER  TH.\N  HARD 
DRAWN  COPPER  WIRE. 

THE  EX.A.CT  COMPARA- 
TIVE STRENGTH  OF  THE 
SEVERAL  SIZES  WILL  BE 
FOUND  IN  OUR.  WIRE 
BOOK   ON    THE    SUBJECT. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  NEW  YORK. 


Phono-Electric 


'■ITS  TOUGH.- 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllue  Extra  Black  FlnisbiDg  Varnlsli. 

Sterling  Black  Air  t>Tylne  'V^arnisli, 

Sterling:  Black  Core  Plate  TamUli. 


THE  STERUNe  VARNISH  CO., 

Pittsburg.  Pa..  U.  S.  A. 


THE  STERLINS  VARNISH  CO., 

95  ColmoreRow.  Birmingham,  England. 


GENUINE  SWEDISH 
COAL- GRAIN 


CRM 


mJBL.....iL    ^EXCHANGE  EQUIPMENT. 

|^|C>^]~![L|||^^^9Q^^^^     TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.    We  help  new 


cpach:.'-/o.  no  jw justing,  j^o  - 

j^jD^^.  .ALSO  CO.VPLETELmi  LONG  ZllSTArfCE, 
:l.EP«OPE  CO.  JSOBRCAD.'.AINY    telepmohes. 


TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.    We  help  new 
companies  tostart  right  and  old  exchanges  to  improve. 
ERICSSON  TELEPHONE  CO.,  296  Broadway,  New  York. 


Our  Process 
Prenents  Vege- 
table Growths 
front  Reacliing 

Conduits. 


WMMMff/'i^S^^^^ 


wmm///ff/M!gs^^^^ 


(NO    CLCVATION. 


^  O IM  ^  CI  IT ^. 

We  Make  Any 

Size 

Desired. 


LONCITUOINAt        SCCTIOM      SHOlVIN* 
JOINT 

THE    9IXCHX€}AN    FIFE    CO.,    BAX    CITX,    MICfilOAJV. 


ELEGTRICAL  OR  MECHANICAL 

"We  have  fine  facilities  for  light  manufactur- 
ing, and  solicit  correspondence.  Estimates 
given  onqnantity  or  small  lots.  PUNCH  PRESS 
ASD  SCREW  MACHINE  WORK. 


SPIES  &  coMPAjrr, 

87-80  "W.  Tan  Bnren  St.,  ChlCBso,  HI, 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHIUDELPHIA 


2,000  IN  USE. 

Bipolar  and  MultifOlar  Motora 
from  v:  to  ao  horsepower.  Dyna- 
mcw  from  10  lights  to  700.  We  seU 
or  rent-  Good  proflts  Tor  agents. 

The  Hobari  Elec.  MfK.Co.,Troy,Ofalo 


WE   BUY  AND  SELL 

SECOIID.HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  A.  CO., 

MO  WASMIN.TeN   6T..  NCWARK.  N.  J. 


Queen  $t  Co., 

lOlO  Chestnnt  St.,  Phils. 


480  MONON  BLDG.,  CitlCAQO. 


Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instruments,  X'Ray 
Focus  Tubes,  Induction  Colls. 


WESTHN 

^■*    "^^^^W  TTJ-T20    ^ 


WeBt«n  Mtaadard  Portable  Direct 
JXesdins  Wattmeter. 


EleDtrieal  In^^rnmBiit  Co., 

II4-I20  WUUam  St..  NEWARK,  N.  J..  U.  S.  A, 

BERLIN:  European  W<-ston  Electrical  inttru- 
mentCo..  No.  88  Ritierstrasse. 

LONDON:  EMIoH  Bros..  No.  101  St.  Marlins 
Lane. 

The  Weston  StanM  Portalile 
Direct  ReafliDi 

Voltmeters  and  Wattmeters 

FOE 

Alternating  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
straments  of  the  type  deserving  thia 
name.     Write  lor  circular  and  price 

lists  8  and  9.  ^  ,  ' 

Mention  the  Wkstbrs  'SnxtmasuM  wlien 
writing  for  cataloemes. 


HOLOPHANE  CLASS  CO., 

15  Eaa-fc  32ncl    S«.,  IME:^^/^  -VORK. 

Compouhd  Prism 
Globes  and  Shadet 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  noi^M     Ml  a  /I  <t  I  a 
ONE  sii^VF.B  IVI  e  Q  a  I  8 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


The  United  §tates  Garbon  Company. 

1  r\   ni 


rSPECIAUriES  ASPEI 
lELECTHOLYTIC. 


^Sc/iALTERNATWe.  OIRECX\ 
ENCLOSED.   OPEN.J 


Cleveland."  Ohio.  U.  5.    A. 
tvlOX  IM   CARBOhJ     XRLJST  . 


WESTERN  ELECTRICIAN 


Mareh  i6,  1901 


SOMETHING   NEW! 

SLATE  DISTRIBUTING 


AIMO- 


COVERED  GUT-OUTS 


OF"    ilkL.1-     KIIMDS^ 


JUSTTHETHINGFOR500- 
VOLT  FAN  CUTOUTS. 


WRITE  FOR  BULLETIN 
No.  32.1. 


MADE  ENTIRELY  OF  SLATE.     WILL  NOT  BREAK  THE  COVER 
WHEN     FUSE    BLOWS    OUT,    AND    HAS    MANY 
OTHER  ADVANTAGES  OVER  PORCE- 
LAIN CUT-OUTS. 


COSTS  NO  MORE  THAN   PORCELAIN.    WILL  OUTLAST  ANY 

OTHER  CUT-OUTS. 


WRITE  FOR  PRICES  AND  FULL.  INFORMATION. 


■WI^KDK     EX^i.OSI^^KL.V     RV 


WESTERN  ELECTRICAL  SUPPLY  COMPANY, 

7th  AND  CLARK  AVE.,  ST.  LOUIS. 


March  i6,  1901 
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The  Cbloribc  Hccumulator  ^^e^^s 

THE  MOST  ECONOMICAL  METHOD  of  INCREASING  POWER  HOUSE  EQUIPMENT  or  EXTENDING  LINES. 

IT  SAVES  COAL  AND  COPPER  AND   IMPROVES  SERVICE. 


Illustrated  Bulletins  upon  request. 


Upon  request  from  Railway  Companies  investigation  will  be  made  and  reports  submitted. 


The  Electric  Storage  Battery  Co. 


Allegheny  Avenue  and  19th  Street.  Philadelphia,  Pa. 


Sales        I         Neh"  Yokk. 
Otfk'Es:  (     mo  itroadway. 
R  Hi  


IJOSTON. 

HO  .Slate  .St. 


ClUCAGit. 

Mar(|iieitc  lild^.'. 


ItALTIMOKE. 

Kquitable  BIcIl;. 


St.  Loi;is, 
\Vain\vri"ht  Hldy 


San  Francisco, 
Nevada  lilock. 


Detroit. 
Michigan  Elec.  Co. 


PLATINUM 


IN  SHEET  OR  WIRE,  ANY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:BiVK:E>i^  €&  oo. 

^08-4IO-4I2-4U  N.  J.  Railroad  Ave.,  Newark,  N.  J. 
Scrap  and  Native  Platinum  Purchased.  New  York  Office,  120  Liberty  Street. 


(i 


Crown 


"  Insulated  Conductors  M 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 22 
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Baker  A  Company 3 

Ball  Engine  Company 18 
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Central  Mfg.  Companj* 19 
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Chicago  &  Alton  Railroad.... 
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Chicago  Edison  Company 

Chic.  Fuse  Wire  &  Mfg.  Co... 

Chic.  House  Wrecking  Co 
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Chicago  Mica  Company 

Chicago  Telephone  Company 

Chic.  Telephone  Supply  Co. , . 
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pany of  America 
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Leavitt,  R.  H 19 
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Monon  Railroad 18 
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New  York  Ins.  Wire  Co 20 
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Olds  Motor  Works 22 

Okonlte  Company,  The l 
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Peru  Elec.  Mfg.  Company 10 
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Spahr  A  Swingle 16 

Spies  A  Company    I 
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Stilwell  -  Bierce     A    Smith- 
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Swedish-American  Tel.  Co.. .14 

Tenn.  Lumber  Company 19 
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ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 


>A/'IR|-rE      F-OR     RRIOES. 

CHICAGO  EDISON  COMPANY,  139  Adams  St,  CHICAGO 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  ii  BROADWAY,  NEW  YORK. 


GOULD  STORAGE   BATTERIES. 


E8PECIAL.[iY  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALsa  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric   Fire   Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33d  St. 
Work.,  DEPEw,  1^.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 
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THE    CARBON  QUESTION 

TO  BE  A  SOURCE  OF  WORRY  TO 
YOU     WHEN     WE     OUARANTBB 

COLUMBIA  CARBONS 

(FOR  ENCLOSED  ARCS) 

TO  BE  SUPERroR  TO  ANY  IMPORTED 
CARBON  IN  UiMFORMITY  OP  SIZE  AND 
STRAIOHINESS.  OR  SUBJECT  TO  RE- 
TURN AT  OUR  EXPENSE?  THE  LARGEST 
CARBON  CONSUnERS  IN  THE  U.  S.  ARE 
SATISFIED  WITH  "COLUHBIAS."  A 
TRIAL  ORDER  WILL  M*KE  YOU  A 
STEADY  CUSTOMER.  LET  US  SEND  YOU 
CONVINCING  PROOF  OF  THEIR  SUPE- 
RIORITY. 

NATIONAL    CARBON    COMPANY, 

ilgS  W.  nADISON  AVE.,  CLEVELAND,  OHIO. 
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Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "E. 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 
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THE  HYLO  BABY  FILAMENT  LAMP. 


'TpHE  HYLO  LAMP  can  be  turned  up  and  down  from  i  to  16  c.  p. 
*  It  has  two  light-giving  tilaments — a  big  one  Hke  a  common  lamp, 
giving  16  candlepower,  and  a  Baby  Filament  giving  one  candlepower. 
Unscrewing  the  lamp  slightly  from  the  socket  turns  out  the  Big  Fila- 
ment and  lights  the  Baby. 

The  mechanism  which  makes  the    change   is  a  part   of  the  lamp 
itself  and  is  so  extremely  simple  that  derangement  is  nearly  impossible. 

1 .  Can  be  turned  up  and  down — a  simple  twist  of  the  wrist  does  it. 

2.  Saves  five-sixtbs  of  the  light  bill  when  turned  down. 

3.  Goes  into  any  socket  like  a  common  lamp. 

4.  Takes  up  no  more  room  tlian  a  common  lamp. 

5.  Can  be  used  with  any  kind  of  shade  or  reflector. 

6.  May  be  moved  from  one  socket  to  another. 

7.  Lasts  from  two  to  five  times  as  long  as  a  common  lamp. 

8.  Eliminates  danger  of  fire. 

9.  You  don't  pay  for  too  much  light. 

lo.     Hade  with  either  of  three  bases — Edison,  T.-H.  or  S.-M. 
(  Westinghouse) . 

SALES  AGENTS, 


Turned  Up,  16  c.p. 


Turned  Down,  i  c.  p 


CENTRAL  ELECTRIC  COMPANY, 

264=70  Fifth  Avenue,  CHICAGO,  ILL. 
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USE  OR  SALE  OF 


Infringements  ""bT"  Injunctions. 

Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.     Use  or  sale  of  8«- 
fringements  stopped  by  injunction  March  8th  and  December  5th,  1900. 


DIEMI-     DESK     F-A.IM     IVI 


The  enviable  reputation  we  have  estab- 
lished in  the  manufacture  of  high  grade 
ceiling  fans  has  been  fully  maintained  in 
our  production  of  DESK  FANS.  They 
are  acknowledged  by  users  to  be  the  best 
ever  produced.  Following  are  some  of 
the  important  features  they  possess: 

Silk  insulation  on  armature  wires, 
Hard-drawn  copper  commutator  bars, 
Self-aligning  bronze  bearlags, 
Improved  self-oiling  oil  cup, 
Unbreakable  tbree-speed  switch  base, 
Very  strong  guards — no  solder  used. 
Body  of  fan  riclily  enameled  and  embellished 

wlih  fine  gold  stripes. 
Absolutely  the  highest  efficient  fans    on 

the  market. 


Endorsed  and  approved  by  thousands  of  users  throughout  the  world, 
of  fans  assures  perfection  in  all  respects. 


14  years  in   the  manufacture 


DIEM 


.  IVI 

Main  Office  and  Worfis:  ELIZABETHPORT,  N.  J. 


-SHOWROOMS: 


NEW  YORK,  561-563  Broadway. 
BOSTON,  128-132  Essex  St. 


CHICAGO,  192-194  Van  Buren  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


WESTERN  ELECTRICIAN 


March  1 6,  1901 


HELIOS-UPTON  STORAGE  BATTERIES 

FOR  STREET  RAILWAYS,  POWER  AND  LIGHTING  PLANTS,  FOR 
ELECTRICAL  VEHICLES,  TELEGRAPH,  TELEPHONE 
AND  ELECTRIC  ELEVATORS. 

nilTTrnY    OIIDDI   ICQ     AKin     DEDAIDC  We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 

DnI   IlIiI     uUI  ILIUU    HI1II     nCrnlllWi  Electnc  storage   Battery   Company.     Send  us  dimensions   of  plates 

required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


•HI 


(MIICiB^OO,  II-I-. 


lODY,  iVIA,J 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjnaterv,   Inc.  Lamps. 

Inc.  El.  Lt.  Maaipulaior  Co. 
Annnnclatora. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Heath  Electric  Conipan.v. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-LarwUl  El.  A  .Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  ^fe  Mfg.  Co. 
Antomobllea. 

DeDlon-Bouton  Motorette  Co. 

Olds  Motor  Works. 

Woods,  Waring  A,  Co. 
Babbitt         Bletal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining'  Co. 
Batterlea  and  Jara. 

Central  Electric  Co. 

Columbus  Batt.  A,  Spec.  Co. 

Edison  MTg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

W^estern  Electric  Supply  Co. 
Battery  Solntion. 

Spahr  A'  Swingle. 
BellM,  Baxsera,  IStc. 

Central  Electric  Co. 

Edwards  -X,  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dresalnff. 

Leather  Preserver  Mfg.  Corp. 
BeltlnfiT. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
BloTvera. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
Books,  Electrical, 

Electrician  Publishing  Co. 
Bridires    and    Bnlldlnirs 

(Steel). 

American  Bridge  Co. 
Brnabes. 

Becker  Bros. 

Central  Electric  Co. 

Gates  A  Co.,  J.  riolt. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graph  Ite  Co. 

Sage  A  Bro.,  F.  B. 
Cables  vSee  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated Wires)  Copper,  Sbeet 

and  BAr. 

American  Elec.  Works. 

American  Steel  &■  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbons,       Points       and 

Platea. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Caatlnsrs. 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Cbalns. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Circuit    Breakers. 

Cutter  Elec.  A  Mfg.  Co. 
Coal   A  Aabes  Handllus 

Macblnery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 


Colls  and  Magrneta. 

Mlller-Knoblock  El.  Mfg.  Co. 

A'arley  Duplex  Magnet  Co. 
Compound. 

Dearborn  Drug  &,  Chem.  Wks. 

McLennan  <k  Co..  K. 

WesternElectric    Co. 

Western  Elect.  Supply  Co. 
Conduit   and    Condnltn. 

Amer.   Vitritled  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Michigan  Pipe  Company. 

Rlchmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
ConneetOTH    and    Termi- 

nals    (Patent). 

American  Elec.  Fuse  Co. 
Contitructloa  «£:  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh   Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric   Ll^bt   Plauts. 

Bpardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Electric  Company  of  .Vmerica. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.it  Mfg.Co. 
Copper.  *»Tai>.  B<»neht. 

Swans  Metal  Refining  Co. 
Copper  'Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Natlonal  India  Rubber  Co. 

OkonlteCo-.The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Sehopla 

Amer.  School  of  Corresi>. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
C'OM-.Arm  Kraces.  Etc. 

Anderson  A  Sons.  W.  H. 
CrosH-Arms,     Pins      and 

Bracketa. 

Blake  A  Co.,  John  E. 

Bine  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Indeiiendeht  Tel.  Supply  Co. 

Indpis.  Arm,  Brack.  A  Pin  Co. 

Leavitt.R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  .t  Pin  Co. 

Western  Elect.  Supply  Co. 
Cut-Onts    and  Sirltcbes. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro  Co. 
DT-nnmos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

Genera]  Electric  Co. 

General  Inc.  v\rc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Schureman  A  Hayden. 

Sprague  ElectrlcCo. 


Stanley  Electric  Mfg.  Co. 

Sturtevant  Co..  B.  P. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Jlfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Klectric  Fonntains. 

Darlington  Electric  Fountain 
A  Supply  Company. 
Klectric   Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Bleotrical    and   Slecliaii' 

ical  Enprineer.<(. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical    Instruments. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  AVks..  Inc. 

General  ElectrlcCo. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro..  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
dectro-Platlusr  Macb'y. 

Besly  A  Co..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Co  aveyors. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 
Enf;lne«,    Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Enffinen,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exb*st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan   Outfits. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  EI.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,G.  A  H. 
Fire  Extln^ulabers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forpres. 

Sturtevant  Co..  B.  F. 
Fuses  and   Fuse  Wire. 

American  Elec.  Fuse  Co, 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General    Elec.  Supplies. 

Blssell  Company.  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  ElectrlcCo. 

Heath  Electric  Companv, 

Hodge- Walsh  El.  Eng.  Co. 

Ohio  Electric  Works. 

Stewart  A  Co..  Frank  H, 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GlnsH^rare. 

Holophane  Glass  Co. 

Phrenlx  Glass  Co. 

Western  Elect.  Supply  Co. 


Grapblte    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dl.\on  Crucible  Co.,  Jos. 

Holmes  Fibre- Graph  ite  Co. 
Heating     and    Veiitllat- 

ln;2r  Ap]>aratus. 

Sturtevant  Co.,  B.  P. 
Hotflers,    Inc.    Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Afanipulator  Co. 

Stewart  A  Co..  Frank  H. 
Igniiters. 

Cnlumbus  Bait.  A  Spec.  Co. 
InNpection  &  Insarance. 

Hartford    Ste:.m    Boiler    In- 
spection A  Insurance  C". 
Tnsiilatorn    and    Insulat- 

insr   Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  insulator  Co. 

Munseil  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Electric  Works. 

Okonite  Co..  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  A  Affg.  Co. 
Insulated      Wires        and 

Cables— MaKuet   Wires, 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Elec-trlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

MiUer-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co..  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Comi)uny. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Ai>pliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   AdJnsterH. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith.  Thco, 
IjnmpA.    ■ncand'*Hcent  — 

R«'pla<'erta  &.  OlennerM. 

Inc.  El.  Lt.  Manipulator  Co. 
LiRbinlnfT  Arresters. 

American  Elec.  Fuse  Co. 

ficntral  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's   Climbers. 

vVnderson  A  Sonw.  W.  H; 

Klein  A  Son,  Mathias, 

Smilh  A  Ib^menway  Co. 
Masrnet    "WlrcK. 

(See  Insulated  Wires.) 
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Mechanical    Machinery. 

Besly  A  Co.,  Chas.  H. 

Chicago  House   Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wlis..  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munseil  A  Co.,  Eugene. 
Mining;  Apparatus,  Elec. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A   Mfg.Co. 
Motopi!*  — See    Dynamos  and 

Motors. 
Packinc 

Besly  A  Co..  Chas.  H. 

Robertson  A  Sons.  Jas.  L. 
Patent    Attorneys. 

Johnston,  Thomas. I. 

Page.  Chas.  G. 
Phosplior   Bronze. 

Besly  A  Co..  Chas.  H. 

Phosphor  Bronze  Sm. Co.. Ltd. 
Platinnm     Bougbt      and 

Sold. 

Baker  A  Companv. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Pules    and    Ties. 

Berthold  A  Jennings. 

Davis  AStlttCo. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter- Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Worcester  Co..  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Po«-er       TrauHmisslon 

Maebinery. 

Jeffrey  Mfg.  Co. 

Link  Belt  Machinery  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce    Smlth-Vaile. 
Pulleys. 

Link  Belt  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith-Valle. 
Rail   Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Railway    Stfrnals. 

Garl  Electric  Co. 
Refiners, 

Gt.  West.  Sm.andReflnlngCo. 

Swarls  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Smith.  Theo. 
Re-Wlnrtinjr— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schuroman  A  Hayden. 
Rbeostnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  P.  B. 

Westinghouse  El.  A  Mfg.  Co. 
Second-Hand  Macb'y- 

Alexander.  Thomas. 

Barllett  A  Co..  A.  F. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Schureman  A  Harden. 

Walsh's  Sons  A  Co. 
Sbndes. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Paclllc  ElectrlcCo. 
Soldering  Flux, 

Cream  Flux  Co. 
SpeaklnR-   Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed    Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

Manross,  F.  N. 
Steel   Boxes. 

Bossert  Elec.  Const.  Co. 
Storaee  Batteries. 
Vmerlcan  Battery  Co. 

Columbu^  Batt.  A  Spec.  Co. 

Electric  storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes,  Insulatlnf?. 

American  Electrical  Works. 

AmerlcHn  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telcpbones.     Telepbone 

Muterinl    and    Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Blssell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co,    . 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  ElectrlcCo. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

National  Tel.  Equipm.  Co. 

North  ElectrlcCo. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Consiructlon  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

StrowgerAuio.  Tl.  Exchange. 

Swedish-American  Tel.  Co. 

Thomas.  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Klec.  Supply  Co. 

Western  Tel.  Const.  Co. 
T»*lephitne  Service. 

Chicago  Tele|ihone  Co. 
Tools. 

Anderson  A  .Sons,  W.  H. 

Klein  A  Son,  Mathtas. 

Smilh  A  Hemenway  Co. 
Transformers. 

Crocker- Wheeler  Companv. 

Ft.  Wayne  Elec.  Works,   tnc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

AVeslinghouse  El.  AMfg.    Co 
Tracks,  Electric  Car. 

General  ElectrlcCo. 

Westinghouse  El.  A  Mfg.  Co 
Tnrblne  'Water  W^beels. 

Leffel  A  Co..  Jas. 

Smith  Co..  S.  Morgan. 

Stilwell-Bierce  Smith-Vaile. 
Varnlsbes, 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
W^bite-Washlngr    M*cb*s. 

Star  Brass  Works. 
Wire,    Bare. 

American  Steel  A  Wire  Co. 

Beslv  A  Co.,  Chas    H. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co..  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray    Outfits. 

Queen  A  Co. 

Willyoung,  Elmer  G. 
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THE  OENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS. 


VIEW  OF  THE  QENERATINO  PLANT  OF  THE  GREAT  NORTHERN  PAPER  COHPANY  AT  MILLINOCKET,  ME. 

GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

New  York  Office,  44  Broad  Street.  Sales  Offices  in  all  Large  Cities. 
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WE    CANNOT    GIVE    YOU    A 


MESSAGE  01  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 

NATIONAL  ARC  LAMP  CO., 

UORA.IIM,    OMIO. 


FAN  MOTORS 


DIRECT  CURRENT 

SINGLY  ON 

110-220-500   VOLT 

CIRCUITS. 


In  Groups  in  Series. 

Two  1 10  Fans  on  220  V. 
Five  1 10  Faas  on  550  V. 
Three  170  Fans  on  500  V. 
Two    250  Fans  on  500  V. 


ARCTIC    CEILING    FAN    MOTORS. 

WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY,  Northwcatoni  Aienti,  5t.  Paul,  man. 
ST.  LOUIS  OFFICE,  Security  Balldlng,  5t.  Louts,  Mo. 
STANDARD  ELECTRIC  CO.,  CALIFORNIA  ELECTRICAL  WORKS, 


Cincinnati,  Ohio. 

ANTWERP, 
3S  Rue  Boudewyof. 


San  Francisco,  Cal. 

LONDON,  PARIS, 

Bridge  Clumborj,  171  QnaooVlctorla       46  Avenue  da  Bretoall. 
St.,  B,  C  and  North  Woolwich,  B. 


WESTERN  ELECTRIC  LAN 
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The 


- — gi 


Western 

Electrician's' 

ANNUAL 

TELEPHONE  NUMBER, 

to  be 

Dated 

March  23, 

will  go  to  press 

March  20. 

Advertising  Copy 

and  Guts 

intended  for 

that  issue  should  be 

in 

our  office 

Monday,  March  18. 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting: 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPONDENCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    527-531   WEST  34lh  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


ST.  LOUIS, 


O.  K.  BATTERY. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 


r-'-'i'* 


USED  FOR 
BELL  WORK, 

Crade   Crossings, 
Telephones,  Gas 
Engineand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND      FOR      PRICE-LIST,     1901 


The  Non-Polarizing  Dry  Battery  Go. 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEARBORN  ST.,  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 
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American 
Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


VWE  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


The  facihties  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure mosi  favorable  quoialions  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte.  Mont. 
Columbus,  Ohio, 
Chicago,  111. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth.  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheada,   N.  Y. 


Lafayette,  Ind. 
Milwaukee,    Wis. 
Minneapolis,   Minn. 
New    Orleans,    La. 
Pencoyd,     Pa. 
Philadelphia,  Pa. 
Pittsburg,   Pa. 
Rochester,   N.  Y. 


Seattle,   Wash. 
Sun   Francisco,   Cal. 
Salt  Lake  City.  Utah. 
Svdncv,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


IDEAL  A!UTOMATIC 
ANNUNCIATORS. 

Tlie  Itest  on  the  Market. 
Write  for  Prices. 

Manufactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,    MICH. 


European  Office :  LONDON 


A  Direct  Besdlns  Ohmmeter. 

Ohmmeterg, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  ISAGi:  <&  BBO., 

Successors  to  American  Electric  Specialty  Co., 
laa  riberty  »«.,  Kew  York  City. 

New  York   Agents   Wirt   Electric   Co.   Rheo- 
stats and  Brushes. 


A.LL   EMIPLOYEa 

In  the  operating  department  of  the  "Alton  Rond  "  are 
required  to  pasa  mental  and  physical  examlnatlonB 
calculated  to  secure  abBolute  safety  to  paBsengers  and 
frelpht.  Fidelity,  promptness,  and  accuracy  are  re- 
warded hy  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"THE    ONLY   -WAY" 


.  CJHARXiTON,  okn'Ij  PASSBNao 


Write 
our  new 
circular: 


Salaried 
Positions 

For  Learners 


It  Hhowa  how  we  prepare  young  men 
and  women  to  earn  good  saUirles  In  po- 
sitions that  require  special  knowledge. 
It  tells  how  you  can  obtain  a  salaried  po- 
sition In  your  chosen  profession,  trade  or 
business,  and  support  yourself  while  learning 
bow  to  earn  m-jre.    You  can  become  a 

Mechanical  Engineer, 
Electrician,  Architect 

S-SO.OOO  students  and  graduates  In  Mechanical, 
Electrical,  Sti'uiu,  ('i\ll  and  WInlnB  KhbIdcitIiikI  Ar- 
chllPCture  \  UrmTJiiic  and  DeHlgnlng ;  LrttorloB  I 
ChomlHtryi  TelegrniJhji  Telephony,  Teaching;  Stono- 
graphyi  UooU-ktieplnB!  En^lsh  UrancbOH.  When 
writing,  state  subject  In  which  interested. 

INTERNATIONAL  CORflESPQNDENCE  SCHOOLS, 

\  Esiftbll-hcd  1891.  Capital,  91,500.000 

Sox  1003  BcroDtoD,  Pa. 


March  i6,  1901 


WESTERN  ELECTRICIAN 


Dearborn 


Drug    and    Ohemical    y^/orWs 
l.al3ora-tories---\A/a-ter    Chic 
Vege-bable    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29.  30.  31.  32  and  33  Rl ALTO    BUILDING.    CHICAGO.    ILL. 


EMERSON  1901  CATALOGUE 

OF  FAN  UOTOB8  WIIiIj  BE  SENT  ON  REQUEST.  SETBBAl. 
NEW  TYPES  DESCKIBED.  SEND  FOB  A  COPY. 

astern  Offlce  and  Warehc.e,  THE  EMERSOH  ELECTRIC  MFO.  CO. 

136  Liberty  Street.  New  York  City.  8t.  liOulH.Mo.,  U- 8.A 

Stewart  Cord  Adjuster. 

(Patented  Aug.  21,  1900.) 


Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  is  suspended. 
Made  of  red  or  black  fibre. 

Price,   ilt'Uvered   by   uinil,  $1.10    per  liundred. 

Manufacturers  and  Dealers  in  Electrical  Supplies.  35  N.  7th  St..  Philadelphia. 


KENTUCKY  LAMPS 


KENTUCKY  ELECTRICAL  CO., 


Owensboro,  Ky. 


WILLYOUNG  INSTRUMENTS 

ARE  RATED  AS 

Standard  thejlforld  Over. 

THEY  AOE  UP=TO-DATE-ORiaiNAL-ACCURATE. 
THEY  SAVE   FiriE— MISTAKES-MONfcY— CUSSWORDS. 


HEADQUARTERS   FOR 

Photometerfi— Cable  Testine  Apparatus— Potentiometers- 
Bridges— Portable  Testing  Sets. 


Conductivity 


Apparatus  to  Order  from  Our  Own  or  Customer's  Design. 
Correspondence  Solicited.    Circulars  Free. 


S   ELMER  G.  WILLYOUNG,  97-99  Fulton  St.,  NEW  YORK. 


De  Dion-Bouton  ''Motorette"  Co. 

ONE  OF  OUR  LATEST  MODELS  IS  THE 

We  are  the  Sole 
Agents  and 
Licensed   Manu- 
facturers   In    the 
United   States  for 
DE  DION-BOUTON 
&  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 
SURREYS, 

MOTORETTES, 

QUADRICYGLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


IN    Y 


A  full  line  of  the  world-renowtied  De  Dion  Gasoline  iVIotars  is 
always  in  stocl<,  and  may  be  had  from  1  3-4  H.P.  to  5  H.  P. 

GENERAL  OFFICES  AND  FACTORY:  Churcli  Lane  and  37th  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

67  West  66tb  St.,  New  Vork  Clly,  306  North  Bro.d  St.,  Phllailelphia,  P.. 

Hlgfalaoil  and  Centre  Ave..,  Plltsborg,  Pa.     872  Park  Ave.,  Baltimore.     24  Washlnston  Sqnare,  Worcester,  Mas* 
196  West  Eicbange  St.,  Provldeaee,  R.  1.  33  Stanhope  St.,  Bolt.o,  Mass. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

DE^IfiN  ^"^^  ^^^  ^^^^  points  considered  by  prospective  arc  lamp  buyers, 
WkvlWn  The  Relden  Arc  l^amp  excels  not  only  In  the  above  points 
but  in  many  otbers.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  250  hours.  No  alignment  necessary.  Trims  tasler 
than  an  open  arc  lamp.  Allows  easy  access  to  every  part  of  lamp.  Gives 
absolutely  steady  light. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  next  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

AGENTS:    M.  B.  Austin  &  Co.,  58  W.  Van  Buren  St.,  Chicago.    C.  E.Wilbok, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.Stewart  &  Co.,  Denver.CoIo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

In  this  and  foreign  countries. 


^£Re:    IT  l^-  J^VETRy    OTHET^    Wkti(^- 
.   -^  -Aj*>  itV  uttlE  STony- 

WToriE  Rectrical  hhstKht  X' : 


PmilA 


iTsr 

STony— "" 

I  Our  Portable  Voltme-1 
J  ters  and  Ammeters  fori 
luse  on  direct-current  cir-f 
Icuits  meet  every  possibls, 
1  requirement.  They  are! 
labsoluteLy  accurate  and  J 
1  are  designed  as  staod- 
\ards,  yet  are  strong  j 
and  durable. 


Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  5hop  Equipments,  Mining,  Railway  and 
Ligliting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 


Pittsfield,  nass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison.  Wis. 


WESTERN  ELECTRICIAN 
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BERGGREN  ^^  SHADE. 


A  Shade  Holder  Not  Required. 

Easy  to  Attach. 

Practical. 

Grips  Socket  Firmly. 

Saves  Cost  of  Shade  Holder. 

Saves  Time  in  Attaching. 


THE 
ATTACHMENT 

ACTUALLY 
TAKES  PLACE 

OF 
SHADE  HOLDER. 


SEND    FOR    CIRCULAR. 


ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL    SUPPLIES. 
02  and  94  West  Van  Buren  Street,  CHICAGO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


MICANITE  PLATE 


FOR   COMMUTATOR  SEGMENTS. 
WILL    NOT  OOZE. 

MICA    INSULATOR   CO., 

218  Water  Street,    NEW   YORK. 
I  17  Lake   Street,  CHICAGO. 


E 


NGINEERING. 


HERBERT  A.  WAGNER, 

Consulting  Engineer 
Railway  Lighting  and  Power  Plants, 

415  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Cbnteal  Lighting  Stations, 
Electric  Power  Transmlssion. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


VOLT=AMMETERS, 

POCKET'SIZE. 

For  Testing  Batteries  and  Battery 
Circuits.  Locating,  Faults,  Grounds, 
etc. 

RELIABLE.        ACCURATE. 
,      Send  for  Circular. 

L.  M.PICNOLET 
78-80  Cortland     St.,  XEW  YORK,  N.Y. 


ALL  ^MALL    SPRINGS  UStO 
BY  THE   ELECTRICAL  TRADE 
MADC    BY 

THE  WALLACE  BARNES  CO. 

BRISTOL.CONN.U.SA. 
EST.  /as 7. 

5CND  FOR  CATALOO'B.B.' 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Al)salutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen     8end  50c.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KH.I  ruillU    9     nn  Sole  Mannfaotnrers, 

I    InCLtllllAII    tt    bifii    909,100   TrashlnKton  street,      •     CHIOACIO. 


EDISON  LALANDE  BATTERIES.     | 

^*^ 

4  ^ 

CONSTANT  CURRCNT. 

FOR  «AS  ENGINES, 

"^-            ...1 

•  LOT  MACHINES,                           '  Ht '  ^^^HSLr^lBl 

NO  LOCAL  ACTION. 

AUTOMOBILES, 

t       IP 

WILL  NOT  FREEZE. 

RAILROAD  SIGNALS. 
CROSSING  BELLS. 

LIQUID  TIGHT 

CELLS  FOR 

SMALL  MOTORS, 
KTC. 

PORTA8LC 
WORK. 

^»:  :> '           1 

FULL  DESCRIPTION  IN  BOOKLET  NO.  4.                                                  1 

EDISON    MANUFACTURING    COMPANY,                            1 

1U  FIFTH  AVENUE,  NEW  YORK.         1 

CtnXuotd  ? 


McROY  CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


COAL  AND  ASHES  HANDLING 

MACHINERY.     SHAFTING.    PULLEYS, 

CLUTCHES.  PATENT  MACHINE-MOULDED 

ROPE    SHEAVES, ETC. 

CATALOCUt    UPON     APPLICATION. 

LINK- BELT    MACHINERY    CO., 

Engineers,    Founders,    Machinists. 
CHICAGO,  U.  S.  A. 


CREAM  FLUX 

AK  ABSOIilTTEIi'C  NON-COBBOSITE  IKStri/ATIKe 
80I,DEBINQ  FlilTX^  FOB  Alit,  liIBTAI.8. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections, 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

you  CAN  make  more  than  double  the  number  of  perfect  connections  'n  oue-aalf  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
16c.,  25c.,  BOc.  and  7Bc.  Special  prices  In  quantity.  Send  15c.  for  trial  box.  weguaraatee 
it  mnd  If  not  aatlafactory  money  will  be  refuoded. 


THIS  IS  WHAT  0?IB  ITSEB  HAS  TO  SAX  OF  IT: 

it  A  FTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  yoar 

-"■    C-eam  Flux  severe  teats  on  heavy  cable  connections,  and  on  the  finest  stranded 

flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  (or  it.    I  consider  It 


one  of  the  best  ever  offered  for  sale. 
'Per  J.  H.  Goehst,  Conatr.  Sunt. 


Very  truly, 

CHICAGO  EDISON  CO." 


FOB  SAXK  BY  Alili  SUPFIiY  HOUSES  OB 


CREAM  FLUX  CO., 


SoIsMinuficturert, 
100  Washington  St., 


CHICAGO. 


READY  FOR  THE  MARKET. 

*>    /''PKMOO,"  the  new  atyle  Creole  rosette.   In- 
V'^  sulatlon  peiTeCt,lo|iBfaa«,Bnperlor 

>  In  every  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 
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II 


PBAIIK  N.  miLLIF*.  Phesivwit. 
».  M.  WAflKNBKIL.  TnuaWHCK. 


EUOCNE  F.   PHILUPS, 


a.  MOW1.AND  PHILLIPS,  VieK-Pnc*. 
O.  11.  flCHlN«TOfl,  Jfl.,  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

til/  FBOTUIBHOB,  B.  I.  ' 

(^  y'/   BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Yobs  Stobb,  W.  J.  Watson,  26  c^rtlaodt  SL 
Ohicaqo  8T0BB,  F.  E.  Donahoe,  S2  Lake  St. 
MosTBBAL  Bkahoh,  Bogsiis  F.  Fbllllpg'  EleetilMd  Wotka. 

*IN  OFFICtS  AND  FACTORIEB.  PHILUP8DALC.    K.  I. 


CHAS.  O.  PAGE, 

PATENT   ATTORNEY, 

18B  Dearborn  Street,  Chloago,  III., 

Haa  attended  to  all  of  our  patent  matters  con- 
tinuously since  1891.  Morffan  &  Wrlsbt,  Cblcafo. 


MORSE  LAMP  ADJUSTER 

For  MiIls,Faotorie3  and  Hftices,  ia  the  lowest  in  nrlce 
and  oiilj  autoiiifttio  adjuster  approved  by  all  experts. 

Incandescent  Electric  Light  Manipulator  Co.,  Q 

116  BedCordSt.,  BOSTO.V,    MASS. -;  * 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


STANLEY  A.  G.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada;  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


aZCTfiO  (fALVAN/ZED  (dmU/T 


ALL  FITTINGS 


RICHMONDT  CONDUIT  CO. 

>       MILWyVtJIVEE     USA-    " 


NEW  PRICE 
FOR  1901. 


GUARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND   AND   INTERIOR. 

GUABAITTEED  ABSOHrx EI^Y  EliGCTBOIiTSIN  PROOF. 

An  absolute  Non-Conduetor.     Guarantees  perfect  Insulation,    No  bonding  of  cables  in  its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 
Price.  F.  O.B.  destination,  cheaper  than  any  other  Condnit. 

ELECTROLYSIS  PROOF  CONDUIT  MFG.  CO., 

605    MANHATTAN    BLDG.,  CHICAGO. 


For  prompt  delivery  for  1901 
orders  should  be  placed  now. 


ICI_IIM      IS/I^^KI-     ^Yri^XIVI^. 


Sets  of  caetiDfTS  and  material  furnished  in 
various  stages  of  completion.  Wrought  Iron 
fields ;  armature  formed  of  punchiDgs  of  sheet 
Iron  contain:!  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  acrewe 
Bet  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
fuur  6-candIe  lamps.  This  machine  Is  not  a  toy 
but  is  designed  for  use.  Mary  Interesting  ex- 
periments can  be  performed  nith  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
witheacheet  of  material,  ehowinghow  to  con- 
nect lor  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired. 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

129-131  WestaistStreet.NEW  YORK  CITY. 


NATIONAL  CODE  STANDARD 

^  "0.  K."  leatoproot  Wire. 
Slow-Burning  Weatherproof 
and  Sloff-Burnlng  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


REFLECTORS! 


SlliTFR-PIiATED 

miRKOK 

KKFliKCTORS 

FOR 

I  NCANDfiSCCAlT 

CI^ITSTERS. 


Made    in   many  sizes   and   styles.    Trimmed 
with  prisms  If  desired. 


We  also  manufacture 

Silver  and  Opal  Olass  Inverted  Double  Cone 
Reflectors,  Cbandelters  and  Sun  BurnerA 

For  lighting  and  venti- 
lating 

Churches, 
Theatres, 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil.  Gas  or 
Gasoline,  Border 
Lights.  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON.  N.  J. 


A' 


Price 
$2.00, 
Delivered. 


THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from' 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  

E.  R.Wauoaman, 

Electrical  Wlreman.  Kittanning,  Pa. 

Cleveland  Armature  Works.  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  Its  cost  If  I 
could  not  get  another  copy.  Yours  truly,  E.  R.  Waugahian. 

CLEVEUND  ARMATURE  WORKS,  1281  HamlltonSt.,  Cleveland. 0. 


IVIIIMU' 


I  .    EUREKA  PACKING,  with  a  RED  DIAMOND  LABEL,  more  power,  laits  longer, 
costs  less  than  ■ny  other  good  packing. 

2.  HINE  ELIMINATOR  gives  dry  steam  to  engine,  keeps  oil  outot  the  boiler. 

3.  IMPROVED    ROBERTSON-THOHPSON  INDICATOR-a   grand    adjunct   and 

at  very  moderate  cost. 

4.  TIC-A-TOC  GREASE  CUP.    Send  for  circular.    A  very  successful  nevelty. 

5.  ROBERTSON    FEED-WATER   HEATER  heats  water  to  about  boiling   point 

with  exhaust  steam. 


198  Fulton  SI. 


JAS.  L. 

New  York. 


ROBERTSON  &  SONS, 

Branches:  Boston— Philadelphia. 
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WESTERN  ELECTRICIAN 


March  i6,  1901 


WANTED. 


Traveling  men  visiting  dealers  In  electric  sup- 
plies, etc..  to  sell  combtnailon  and  electric  tlx- 
turt-s  as  a  tide  Hoe.  on  conirais:>lon.  Address, 
'■COMBINAl'ION  FIXTURES,"  care  Weblern 
Electrician.  510  Marquette  Bldg..  Chicago. 


WANTED. 

General  foreman  for  street  railway  and  lieht- 
iDg  plant  In  town  of  l.'i.OOO.  Must  be  familiar 
with  car  and  motor  repairs,  operation,  etc.  Ad- 
dress, stating  aga.  rt-'ference.  salary  to  begin 
with, etc.,  "GOOD  rK()Sl*ECTS."  care  Western 
Electrician.  510  Marquette  Building.  Chicago. 


WANTED  TO  BUY. 

We  are  In  the  marliet  for  good  second-hand 
Olgh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulars. 

CAMP  ENGINEERING  CO., 

1 8 South  Canal  Street,  Chicago,  III. 

SECOND-HAND 
BOILERS. 

Two  CC  In.  X  15  ft.  6  in.,  with  7C  3-in.  tubes  each. 
One  battery  of  six  boilers,  each  48  In  x  1C  ft., 

with  ?4  4-iD.  tubes  and  cross  dome. 
One  battery  of  two  boilers,  each  54  In.  x  16  ft., 

4fi  3vj-in.  tubes  and  cross  dome. 
One«6  In.  x  16  ft.  6  in.,  with  90  3H-iD.  tubes,  plug 

hat  dome. 
One  60  in.  x  16  ft.,  with  50  4-In.  tubes,  plug  hat 

dome. 
One  48  In.  X  14  ft.,  with  40  3lMn.  tubes. 
One  44  In.  x  9  it.  S  In.,  with  40  3-ln.  tubes. 
Two  48  in.  X  iiift..  u-ith46  3-lD.  tubes. 

This  is  only  a  partial  list.    Write  us  your  wants. 

A.  F.  BARTLETT  &  CO.,  Saginaw,  Mich. 

FOR  SALE-A   BARGAIN. 

150  hard  rubber  cells,  7x7xlOM  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


-lOIMS 


Engineers  of  standing  and  acquaintance  in 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad-  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Libpral  propositions  made, 
ZERBE  CO..    Engineers.  11    Broadway,  New  York. 


We  Can  Ship  at  Once: 

2—100  K.  W.  140  volt  Edison  Blpolars. 

1— joo  K.  w.  yort  Wavne,  l.ioo  volt  Alternator. 

1—^40  K.  W.  Stanley.  2  phase.  1,100  or  2,1:00  volts. 

■-'-120  K.  W.  A  type  General  Electric  dlternators. 

4—100  K.  W.  Wcstlnghouse,  l.iOOvolt  Alter- 
nators. 

1-120  K.  W.  Slatterv.  1,100  volt  Alternator. 

■•—46  K.  W.  iJBvolt  Edison  Bipolars. 

1-90  K.  W.  Standard,  2,200  volt  Alternator. 

1—50  K.  W.  National.  2.200  vo;t  Alternator. 

1-2GX  48  Allis  Corliss. 

1—15x23x15   ArnilDgton    &  Sims  Cross-com- 
pound. 

1-13x19x15   Mcintosh  &  Seymour  Tandem- 
compound. 

1— 18!4  X  IS  Ideal,  and  many  other  Items  In 
ELECTRICAL  AND  STEAM  APPARATUS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  CO., 

E.  H.  Chenet,  Manager. 
204  Dearborn  Street,  CHICAGO. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

Tvith  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Ghicaco. 


A  NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 

everybody  wants  them. 
They    are   Cheap,    t^trong: 

and  Ornamental. 
Fini8hedinCherry,Ciireen, 
Slahoffany,  Black  £namel 
and  Xatnral  Wood. 

Patented  and  manufactured  by 
the 

CRESCENT  MFG.  CO., 

62  w.  Jackson   Blvd.,  Chicago,  III. 

Eastern  Depot: 

Western  Electric  Co.,  N.  Y. 


Electric  Light  and  Power  Plants  Wanted. 

THE  ELECTRIC  COMPANY  OF  AMERICA, 
No.  I406  Land  Title  Building,  Philadelphia,  Pa., 

will  pay  cash  for  plants  in  live,  growing  towns  having  a  population  of  25,000  or  more, 
provided   a    fair  return  on  the    necessary  outlay  can   be    shown  to  its  satisfaction. 


g;c«*»»»scb03»»:6«ojsw»»3»:e»»5»cf 


I  PAN=AMERICAN 
I  EXPOSITION. 


8  Buffalo,  N.  v.,  May  1  ■  Nov.  1,,1901. 

S  The    Wabash,    the  "Niagara 

Q  Falls  Short  Line,"   has  mads 

^  special  arrangements  to  accom- 

o  modate  a  large  travel  between 

g  Chicago  and  Buffalo  during  the 

g  Exposition.  New  equipmentand 

S  additional  train  service  will  be 

^  provided.     The  Wabash  Is  the 

'O  only  line  operating  Free  Reclin- 

S  ing  Chair  Cars  between   Chi- 

g  cago  and  Buffalo.    Tickets  will 

y  be  good  for  stop-over  at  Niagara 

g  Falls. 

O  Write  for  a  copy  of  Wabash  Pan-Amer- 

Q  ican  Folder  containing  a  large   iive-color 

M  map  of  the  Exposition  grounds  and  hand- 

O  some    zinc     etchings    of     the     principal 

O  buildings, 

^  Ticket  Office*  91  Adams  Street. 

'0,  F.  A.  Palmer,  A.  Q.  P.  A., 

^  Chicago. 


~"^  ^^  "MANROSS"    ^® 

H4IR  SPRINGS 

FOR   ELECTRIC 

li^DIC.4.TIWO  /%rVD  RECORDING 
GAUGES     STEAM     GAUGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tlie  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  an>  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


For  jse  In 

Electric  Plants 

and 
Power   Statiois. 

Hti 


.#5H  Bint's  Dry 
„  „  NonFlaie 
DryPaini  Paint. 

PUMP  The  star 

Brass  Works, 


67-61)  S.  Canal  St., 
Chlcaio,  III. 


COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DrlUlnK,  Tapping.  ReamlnK,  Emery  Grindlns,  ete. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingtiamton,  H.  Y. 

Gen'I  European  Agents,  Selig:,  Sonnenthal  &  C«., 

66  Queen  Victoria  Street.  London,  England. 


ALTERNATIN6  GENERATORS. 


1  S.IO-llght  Thomson-Houston,  A18. 

2  COO-llght  T.-H.,  A6. 

1    600-llght  T.-II.,  30  K.  W.,  2-phase. 

1  600-llght  T.-H.,  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-llght  G.    E..    A30.    toothed    arma- 
ture,  couipouud   wound. 

2  650-llght  T.-H.,    A3o,    self-oilers,    com- 

posite  wound. 

1  750-llght  Wood,  compound,  self-oller. 

2  750-light  Wcstlnghouse,   s.    o.,    37%    K. 

W. 

1  900-llght  Warren,  45  K.  W.,  Inductor 
type. 

1  1000-llght  Wood,  60  K.  W.,  toothed 
armt. 

1  1000-llght  Siemens  &  Halske,  60  K.  W., 
60-cyclc,  single-phase.  In- 
ductor type. 

1  1200-llght  Siemens  &  Halske,  60  K.  W., 
60-cycle,   single-phase. 

1  50  K.  W.  S'emcns  &  Hnlske.  60-cycle. 
two-phase.  rotary  trans- 
former, 175  volts  alt.  to  250 
volts  direct. 

1  1200-llght  Warren,  60  K.  W.,  self-oller, 
inductor  type. 

1  12C0-llght  General  Electric.  A60.  com- 
posite wound,  toofhed  armt. 

1  1200-llght  WestlDghousc,  60  K.  W.,  com- 
pound, toothed  armature. 

1  IS-JO-Iight  Westinghouse,  60-cycle,  60 
K.  W. 

1  1300-llgbt  T.-H.,   A70.   corap.  wound. 

1 1500-llght  General  Electric,  monocyclic, 
75  K.  W.,  60-cycle. 

2  1500-llght  Warren   Medlierry.  75  K.   W.. 

latest  type,  two-phase,  ne^v. 

1  2400-llght  Westinghouse,     120     K.     W.. 

toothed  armature,  compound 
wound. 

2  2400-llght  General   Electric,   120   K.   W., 

toothed  armt.,  comp.,  wound. 

2  2400-llght  Westinghouse,  120  K.  W..  60- 
cycle,  loothed  armt,  comp. 

1  4000-llght  Wood.  200  K.  W..  self-oller, 
comp.  wound,  slotted  armt. 

1  4800-llght  Westinghouse.  240  K.  W., 
self-oller.  comp.  wound, 
toothed  armature. 


regory: 

ELECTRIC  €0. 

54-62  5.CUNTOM  ST.  CHICACa 

BARGAINS— FOR  SALE. 


ARC  DYNAMOS. 


20-llght 
30-llght 
30-llght 
35-llght 
35-llght 
40-light 
45-1  ight 
45-light 
50-llght 

60-1  Ight 
50-llght 


2000  C. 
1200  C. 
2000  C. 
2000  O. 
1200  C. 
2000  C. 
120O  C. 
1200  C. 
120O  C. 

2000  C. 
2000  C. 


60-llght  2000  C. 
60-llght  2000  C. 
60-llght  2000  C. 
65-llght  SOO  C. 
65-llght  2000  C. 


P.  Western  Electric. 

P.  T.-H.,  K12. 

P.  Brush,  No.  7. 

P.  T.-H.,   L.  D.  2. 

P.  Wood,  No.   6. 

P.  "West.    Elec,   s.   o. 

P.  T.-H  ,  M12,  ball  ar't. 

P.  Brush,    No.    7. 

P.  T.-H.,  L.  D.  12,  ball 
armature. 

P.  Brush,    No.   7%. 

P.  T.-H.,  M.  D.  2,  ring 
armature. 

P.  West.    Elec,    s.  o. 

P.  Westinghouse. 

P.  Wood,  No.  8. 

P.  Ball.  4  amp. 

P.  Brush.  No.  8,  'Steu- 
benrausch  fireproof 
commutator. 

P.  Wood,  with  new 
armt. 

P.  Standard,  self-oil- 
ers. 

P.  Westinghouse,  s.  o. 

P.  Excelsior,  latest 
type. 

IIO-VOLT  INCANDESCENT 
DYNAMOS. 

1  lO-llght  Roth,  compoimd. 

1  ?5-llcht  Mayo,  slow  speed. 

1  r.O-light  Hawkeye. 

1  50-llght  Lundell,        self-oller,        sloi" 

speed. 

1  50-llght  Card,  multipolar,  self-oller. 

1  55-llght  Glhlis,  M.  P..  compound. 

1  60-liglit  T.-ir..    compound. 

1  60-llght  Mather. 


2    75-llght  1200  C. 
2    75-llght  1200  C. 

2  75-llght  2000  C. 

3  125-1  Ight  1200  C. 


1  65-llght 

1  SO-llght 

1  100-llght 

1  100-light 


110-llght 
UO-Ught 
135-Hght 
150-light 
150-llght 
150-llght 
150-llght 

160-llght 
180-llght 

200-1  Ight 
210-light 
210-llght 
210-llght 
210-llght 
225-llght 
250-llght 
250-llght 
250-llght 
270-light 

275-llght 
300-llght 
300-1  Ight 
340-llglit 
350-llght 
350-llgbt 
350-!lglit 
350-llght 
350-llKht 
360-llght 
600-llght 
540-1  Ight 
1  600-llght 
1    700-llght 


Crocker-Wheeler,   s.  o. 

Sprague. 

Bain,  compound,  self-oiler. 

Siemens   &    Halske,   type   L. 

H. 
Glbbs,  compound,  self-oilers. 
Edison. 

Gibbs,  M.  P.,  self-oiler. 
Mather,  compound,  self-oiler, 
Glbbs,   M.    P.,  self-oller. 
Edison. 
Fisher,    direct    connected    to 

engine. 
Card,  self-oiler. 
Siemens    &    Halske,    M.    P., 

s.  o. 
Rockford. 

Edison,  self-oilers,  12  K.  W. 
Siemens  &  Halske. 
Siemens   &   Halske.   M.    P. 
Glbbs.  M.  P.    self-oilers,  s.  s. 
Detroit. 

Westinghouse,   horiz.    type. 
Commercial,  comp.,  self-oller. 
Eddy,  self-oller. 
General    Electric,   15  K.   W., 

M.   P.,   direct-connected. 
King,   self-oller.    co.npound. 
Columbian,    multipolar. 
Glbbs,   M.   P  ,  self-oilers. 
Eddy,  self-oiler,  compound. 
Hawkeye,  compound. 
National,    self-oiler,    comp. 
Edison.  20  K.  W..  shunt. 
Western  Electric. 
Fisher.  M.  P. 
Duplcs  multipolar,  comp. 
Siemens  &  Halske,  self-oilers. 
Edison,  30  K.  W.,  compound. 
Elekmeyer. 
Westinghouse,    slow      speed, 

M.  P. 


2    800-llght  Edison,  46  K.  W.,  self-oilers, 

compound. 
1  1000-llght  Edison,  60  K.  W. 
1  1200-light  Siemens    &   Halske. 
1  1350-llght  Siemens  .&  Halske,  SO  K.  W., 

for  direct  connection. 
1  1500-llght  Siemens  cS:  IlalsUe,  100  K.  W. 

1  2500-llght  Siemens  &.  Halske,  150  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  m  K.  W.  Fibber,        12r)-voIt,        with 

Fisher  engine. 
1    15      K.  W.  General    Electric,    125-voU, 

with  Case  enffine. 
1    80      K.  W.  Siemens  &  Halske,  125-voU, 

for   (Urect   connection. 
1 150      K.  W.  Siemens  &  Halske,  12D-volt. 

for  direct  connection. 
1    60      K.  W.  Siemens  &  Halske,  250-volt, 

for  direct  connection. 
1  120      K.  W.  Siemens  &  Halske.  250-volt, 

for  direct  connection. 
1    75      K.  "W.  Westinghouse,  500-volt. 

with  "Westinghouse  comp. 

engine. 

220-VOLT  GENERATORS, 

1    10  K.  W.  Lundell,  s.  o.,  M.  P.,  s.  s. 

1    12  K.  W.  Edison,    self-oiler. 

1    20  K.  W.  Sprague.    coUipound,   s.   o. 

1    40  K.  W.  Eddy,  M.   P. 

1    45  K.  W.  Edison,  compound,  self-oller, 

1  60  K.  W.  Siemens  &  Halske.  M.  P., 
s.  o.,  for  direct  connec- 
tion. 

1  120  K.  W.  Siemens  &  Halske,  M.  P., 
s  o.,  for  direct  connec- 
tion. 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oller. 

1  25  K.  W.  T.-H.,  self-oller. 

1  25  K.  W.  General  Electric,  M.  P. 

1  25  K.  W.  Commercial,  self-oller. 

2  35  K.  W.  Siemens     &     Halske.     brand 

new,  M.  P.,  Churchward 
type,  s.  o.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,   compound,   self-oller. 

1  60  K.  W.  Edison,   compound,   self-oller. 

1  75  K.  W.  Westinghouse,  Kodak  set. 
Wcstihghnuse  generator  and 
Westinghouse  comp.  engine, 
14x24x14,  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885 


SWARTS  METAL  REFINING  CO., 

20  &  22  N.  Des  Plaines  St.,  Chicago 


Foreman  Bros.  Banking  Co.,  ,  „„. 
References  :<  Dun's  Agency  Oniceiand 

Bradstreet's  Agency.  Works : 


DEALERSIMIICONTRACTORS 

For  Satisfactory  Interoommunlcatlng 


HON 


At  bdtliom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,        -        -       Cleveland,  Ohio. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $i.oo.    .    .    . 

Electrician  Publishing  Company, 

Suite  510  HaTanette  Bids..  CUcsco. 


WE  EXCEL  AND  UNDERSELL  ALL. 


WHITE  FOS   GATA.I.Qei7£  AHD 
AISCOVBT  SHKBK. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
stats in  the  World. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


MEASURED  TELEPHONE 
SERVICE 


Gives  subscribers  a  metallic  circuit  line 
equipped  with  long  distance  instrcments  at  a 
moderate  annual  rate  for  a 
limited  number  o!  calls,  all 
incoming  calls  being  free.  By  its  use  25.000  Chicago 
patrons  can  call  you  up  without  cost  to  you.  It  is  the  ideal 
service — and  the  cheapest — for  moderate  sized  business 
houses.      Get  your  name  in  the  telephone  book. 


Business  and 
Residence  Telephones, 


lU  Viand  up. 


I 
i 
I 


srsrc,  CHICAGO  TELEPHONE  CO. 


THE  GORDON  PRIMARY  CELL. 


'BtfRDONBAllERC,^ 


The  most  improved,  efflciept, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  -work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co. 

13  and  15  Laight  Street,  New  York. 
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We  Cater  to  Those  Who 


m*4*.   lui   l»ai".   COST   t.t»3    FOR 


I  aikar  Kin*. 


Demand  the  Best. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Doable  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circaits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Miniinnm. 

The  method  of  Operatiag  that  -we  have  adopted   has   been 

determined   upon,  by  Ions  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 


Sond     \J&    Your    ^pe^i^^a^l^ns. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"   No.  36. 


New  powerful  transmlttftr. 

Concealed  cord. 

Brldg^lDg  and  seiieB. 


36  to  50  Jackson  Blvd.,  GHICilGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  AJI  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  BiQ  Lot  of  Second-hard  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sohq. 

LET  US  TELL  YOU  ABOUT  THEM. 


J.  H.  Van  Vlissingen,  President. 


■W.  C.  Heinroth,  Treasurer. 


L.  G.  'Whekleb,  Vice-President.  L.  G.  Bowman,  Secretary  and  General  Manager. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platlcum  contact  hook  switch. 
Receiver  lias  no  exposed  metal  parts. 
Finest  adjustable  arm  In  use . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


NEW  WCSTCRN   EXPRtaS 


BnlDGtNQ   TCLCPHONC. 


WRITE  FOR   PRICES. 


ORDERS  FILLED   PROMPTLY. 


Silk 

COVERED 


MAGNET  WIRE 


Cotton 
COVERED. 


Plenty  of  it.  All  sizes.  Prices  riqht 

Electro  maqnetsljuilt  and  rewound. 
Induction  coilsljuiltto  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  Mf&.CO. 

South    Bend,     Indiana. 


MAGNETS. 

MAGNETS,  SOIiEXOIDS  AKD  INDUCTIOIT  COII.S  IlIABi: 
AKY  SIZE  AND  TO  AKY  RESI!4TAirCE  FOB 
TELEPHONE  AND  SWITCH- 
BOARD WORK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 


KE 

EXPRESS     SWITCHBOARDS 

FOR  SMALL  EXCHANGES, 
FOR  CENTRAL   ENERGY  OR   MAGNETO  OR   BOTH. 


Our  "Combination"  Board  has 
Lamp  Line  Signals, 
Lamp  Double  Supervisories, 
Self-Restoring  Drops, 
Tobular  Clearing  Out  Drops, 
Combination  Ringing  and 
Listening  Keys. 


150  Line  Magneto  Board. 

Send  for  Bulletin  No.  2  on 

Small  Switchboards. 


CAPACITY: 

160  Central   Energy  Lln^s. 

20  Magneto   Lines. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  GO,, 

229  South  Green  Street,  CHICAGO. 

New  York   Office:  346   Broadway. 


Series  Wall  Telephone. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITHTELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  Land. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  tinlsh  and  design.  "Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  coils,  construction  material  of  all  kinds. 


No.  1  .    Desk  Teleohone. 


WR1T£  FOR  CATALOQUE. 

Cent ralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 
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TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul., 
CHICAGO,  U.  S.  A. 


TEL.  MFG.  GO. 


Multiple 
Switchboards, 

FULL  CENTRAL  ENERGY. 


TELEPHONES    FOR  ALL  USES. 


COMPLETE    PROTECTION    FOR    EXCHANGE   AP- 
PARATUS AND  INSTRUMENTS. 


Complete    Exchange    Equip- 
ments, Any  Size. 

WRITE  FOR  ESTIMATES. 


STERLING   ELECTRIC  CO., 

LAFAYETTE.  INO..   U.  S.  A. 


BRANCH  :  1260  Monadnock  Block.CHICAGO. 


4^^^'^>^^^^^i4>^4>^^^^^^^^^^^^^^i^'^^^^^>^^^^<»^^<^^^<S>^^^^^^^^^^^^>^^>^^>^^^^4'^^>^>^'^^^^^^>^^ 
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ONE  OF  THE 

MOST  IMPORTANT  FEATURES 

OF  OUR  SYSTEM 


By  means  of  this  Auxiliary  Board  it  is  possible  to  give   ilTI mediate 

answers  to  all  calls. 

Heretofore  in  Multiple  Switchboard  practice  it  was  possible  to  answer 
calls  only  from  the  operator's  section  on  which  they  came  in,  so  that  a 
sudden  heav}-  demand  on  any  operator  from  a  number  of  her  subscribers  at 
one  time  necessarily  caused  delay  until  she  could  serve  them  all.  It  is  not 
so  with  our  system.  Two  "overflow"  operators  are  stationed  at  the 
Auxiliary  Board,which  contains  multiples  of  all  the  lines  in  the  Exchange,  and  if  any  calls  remain  unanswered  by  the 
regular  operators  for  any  cause,  they  are  immediately  taken  up  from  this  board.  The  Auxiliary  Board  is  also  used 
at  night,  when  one  operator  can,  without  changing  position,  take  care  of  all  the  business  of  the  Exchange — a  condition 
heretofore  unknown  in  Multiple  Switchboard  Exchanges. 

REMEMBER:— We  are  Telephone  Contractors  as  well  as  Manufacturers,  and  stand  ready  to  build  your  Switch- 
boards and  all  your  lines;  in  fact,  we  contract  to  build  Complete  Telephone  Systems.  As  to  date  we  have 
built  as  many  as  twenty-one  Exchanges  and  500  miles  of  line,  we  think  we  know  something  about  the 
"Telephone  Contracting  Business." 


«> 

<?> 
«> 
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THE   UNION  AUXILIARY   B3ARD. 


The  Union  Switchboard  Company, Erie,Pa. 
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THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand, ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  In  nrst-clasg  condition.  They  are 
ready  lo  dispose  ot  same  as  follows  : 

10  Bridsins 'Phone* S0.50  each 

50  Series  "  7.50     " 

10  Desk  "  5.50     ' 

Anyone  interested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 

r  A  n  n  telephone  and 
r  Ann  const. supply co.. 

I     nl  II  I  CHICAGO. 

■      ■      ■■    >■    >         NEW  CATALOGUE  FREE. 
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Eureka  Depolarizing 
Solution  for  battery  cells. 

WKITK    VS   ABOIT    IT. 

SPAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO 
TELEPHONE 

SUPPLY  CO.=^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book. 
"Caa  I  Become  an  Electrics!  Eosfaeer?" 
W«  teach  Electrical  Ennineerlnsr,  Eleo- 
trlc  Lighting,  Electric  Railways. Mechan- 
ical Englneerlnff.  Mechanical  Drawing, 
fltc.,  at  your  home,  bv  moil.  InBtltut« 
indoFbed  bj-ThoB.  A.  Edison. 

Electrical  Engineer  Institute, 
Depl.  K.  240-242  W.  23d  St..  New  York. 


TRADE  MARK. 

Teftted  Fnne  ^Vire  and   Fnse   Iiinks 

Stanilarrl   fnr   Afi'iiracy. 


In  the  manufacture  of  Fuses  there  are  two  essentials. 
laT,  accuracy;  2d,  uniformity. 

The  steady  Increase  In  our  business  duilng  the  past 
twelve  years  la  the  beet  evidence  that  our  goods  meet 
all  requirements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFG.  CO., 

SS-a-l  N.  Jefferson  SI.,  Cblcijo.  853  Broidwiy,  New  York. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cordin  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  tha 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrifo  us  for  information* 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOIMO.  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
NA^»   JKro    Prepared    t.o    burnish    Bes't  Quali'ty 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IFRI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


Switchboards 
and  Telephone 
Supplies. 

Write  for 

Catalogue. 


Standard  Construction  Co., 

73-88  Market  .St.,  Chicago,  III. 


.VIADUGTe. 

BALTIMORE,  MAKE 

TELEPHONES 


AMD    EVERYTHINC    ELECTRICAL 


RESISTANCE  WIRES 

Bare  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO., 

NEWARK.  N.  J. 


AMERICAN"  K" 

ARE  THE' BEST.    Send  tor  deicrlptlve  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  1889.         I71'S.  Clinton  St.,  Chicago,  III, 


TELEPHONES 


M:>-<;tJJJA<IJJj:ll.l:H4'f-^ 


pOSTON.ffASS 


ii  SWITCHBOARDS 


Slot  Machines 

FOR  TOLL   LINES. 

Pay  Stations  gTodHnvestment. 

WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE  LINES. 
WRITE  FOR  PRICES. 

THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  Street,  Cleveland,  O. 


HnOO  SCHDMACHBR,  Piest. 

J.  A.  ARBOQAST,  Vloe-Prest. 


MAX  SCHUMACHER,  Sec'y  and  TreM. 
M.  OASL,  SupL 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  HouM 
Telephone. 


Sole  Patentees  and 
Manufacturers  of 

6arl  Railway,  Hotel  and  Factory  Telephone 

Systems.    Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


IMtroo  m  m  iinleill  r| 
Fietory  Telephone. 
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THE  BERLINER 
DECISION 

Rendered  February  27th  in  favor  of  the  Independent  telephone  manufacturers 

will  have  a  powerful  influence  in  stimulating  the  growth  of  Independent  telephony. 

Owing  to  this  important  victory,  Independent  telephone  manufacturers, 

and  in  fact  everyone  interested  in  telephony,  will  take  more  interest  than  ever 


m 


the 


WESTERN  ELfCTRICIAN'S 


ANNUAL 


TELEPHONE   NUMBER, 

To  be  dated  March  23d,  It  will  be  a  REAL  TELEPHONE  NUMBER 
and  one  that  the  fraternity  will  point  to  with  pride,  as  it  will  be  indicative  of 
the  marvelous  growth  of  the  industry. 

No  wide-awake  telephone  manufacturer  or  other  concern  desiring  to  do 
business  with  the 

TELEPHONE  EXCHANGES 
OF  THE  WORLD 

Can  afford  to  remain  out  of  the  advertising  columns  of  this  important  number. 
It  will  receive  a  world-wide  circulation,  and  a  double  page  or  other  liberal  adver- 
tising announcement  will  bring  you  results  in  keeping  with  the  space.  Send 
in  your  order  and  copy  TO-DAY. 


The  largest  twelve  months'  business  ever  done  by  the 
Western  Electrician  was  done  in  1900. 

WESTERN  Electrician, 

5IO    IVIarciue-t-te    Bids-.        -         -        OMIOAGO. 
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MEDIUM    AND 

HIGH    SPEED 


Gold 
Mi'ilul, 
I'aris, 
1  'JOO, 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


(iEkUU 


CHICAGO  OFFICE: 

1526  Monadnock  BuPlding. 


:noine   CO., 

ERIE,  PENNSYLVANIA. 


JEFFREY,ls:;MHMR 

If      FOR  CATALOGUE, 

Y                         AODnESS 

1  THEJEFFREYNIFG.CO. 
I          COLUMBUS,  0.  ; 

GAS  ENGINES   FOR   ELECTRIC   LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 
CYLINDER  TYPE. 

Built  In  sizes  from  4  to  50O 

horse-power. 
GASOLINE  ENGINES,  same 
characteristics  as  above. 

THESE  ENGINES  CAN   BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 

WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  aU  kinds  ol 

ELECTRIC  POWER  AND  LIGHTINC  PLANTS. 

Recent  testa  at  Hoiyoke  enable  us  to  g^aarautee : 
I7i«  Largest  Power  ever  obtaiiied  from  a  wheel  o,'  (fte  same  diameter.    The  highest  speed 
ever  obtai-ned  for  the  same  power.      The  highest  mean  efficiency  ever  realized  whevt 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  po& 
sible  strength.    A  gaie  unequaled  in  quickness  anU  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet, 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  fix  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


§      MDNDN  TRAItMS      1 


I^MDNDNRDUTE' 


C.  H.&  D.  RwV. 


THE  DIRECT  LINE  BETWEEN    Ha 

CHICAGO.  I 
INDIANAPOLISI 

AND  p 

i  CINCINNATI. 

i  4Trairv3  daily 

I   CITY  OFFICE  232  CLARK  ST.,    . 
a|  -^x^ct^^^   CHICAGO. 


PALMER    BROS., 

MIANUS,  GONN. 


Stationary    and     Marine    Gasoline 

Engines  and  Launches, 

SEND  FOR  CATALOO. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


'PHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Umon  Pacific  &  Norlh-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  Ko  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
';  California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

j6i  Broadway,  -  New  YorkUis  Vine  St  .  •  Cincinnati 
6Q[Ches't  Si..-  Philadelphia  507  Sniithficld  St.,  Pittsburg 

368  Washington  St.,  Boston  234  Superior  St.,  -  Cleveland 
3Dr  Main  St.,  •  ■  Buffalo  17  Campus-Martlus.  Detroit 
si3  Clark  St.,*    •     Oiic3K0|3  KingSi., East, Toronto, Ont. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CRUCIBri:  CO.,    -    JEBSGY  CITY,  K.  J. 

f  l_  M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water*wheel 
heretofore  made.  All  sizes,  rlfihi  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  contei 
with  us,  BS  we  are  willing:  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIREnENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.TRflDE  MARKS 


The  Phosphor  Bronze  SMELTiN<5Co.liMiTED. 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA    METAL-^ 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

Bound  Volumes 


Western  [lectrician 

FOlt  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CD., 

Suite  510  Marquette  Bulldlos,  CHICAGO. 


BisF. 


our 


The* 
'Buffalo    Bt^ 
Route*    J 

to 


1901 

Pan°Ainerican 

Exposition 

iBle  Four  Route  in  connection  with! 
I  Lake  Shore  &  Michigan  Southern  and  L 
I  New  York  Central  R.R.  offers  the  finest  i 
8  equipped  train  service  at  frequent  in- 1 
^tervals  to  Buffalo  from  South  &  WesUj 
M.  B.  JngaUs,  President. 
Warren  J.  Lynch,  Gen!.  Pass,  Agt, 
*■  W.P.Deppe.A.C.P.A, 

Cincinnati. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-578  FIRST  AVENUE.  NEW  YORK. 
TRAoc    ^^        I        Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE    FOR    ATTRACTIVE    BULLETINS. 

Cblcflgo,      Pblladelpbia,      Bosfoa.      Cleveland,      St.  LouIb,      Milwaukee.      CInclnaatI,       Deaver.      SI.  Paul. 


G.  I.  incandescent  lamps. 


MECHANICAL 

Eogineers  interested  in  electricity  should  send  for  our  100-pa(fe 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished  sent  prepaid  on  receipt  of  price. 

FLECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  Bldg.,Cliicago. 
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CEDAR  POLES  JIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

R-IVIORSE  CO., 


PRIKOIPAL  OFFICES. 


SASIMA W,  ailOH. 


CROSS-ARMS,  PIBTS 
ANI>   BRACKETS. 

JOHN  E.  BLAKE  &  CO., 

MANUFACTURERS. 

Office.  169-171  Broadway.  NEW  YORK  CITY. 

MILLS,    North  Caroiina. 


ANDERSON  &  SONS, 

16  Macomb  St.,  Detroit.  Mich. 

Digging  Sets,     Arm  Braces.     Guy  Rods, 

Pole  Steps,  Etc..  Etc. 

TooN  timl   Iron    Work  lor 

TELEPHONE    AND    RAILWAY    CONSTRUCTION. 


CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MfNOMIIMCE.  MICH,    and       PORTI- A  N  D,    OBECO  N. 

WHOLESALE         PRODUCERS 

^0-FOOT   TO   80~FOOr    POLES   OUR  SPCCtALTY 


*1Pa)^XaW)v^  (\AAAfXu\W  §!W^yWvW  ^JUrw  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urga  Stock  Constantly  on  Hand. 


Poles 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARMS. 

WHITE  CEDAR.        |  ST*  LOUIS.  lONC  LEAF 

IDAHO  CEDAR  up  to  80  ft.       chemical  Building.  PINE  AND  FIR. 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

THE  SARGENT  CO., '"  °^° 'cS"*"'"' 


SEND  FOR  LIST  OF 

IRTICLES  ON 


X-RAV 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY.  ...i."^7..%lo..   CHICAGO. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  lo  to  25  per 
cent.  o£  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 

SINGLE,   DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 


Compressors 


OF  VARIOUS  TYPES, 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS.  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.. 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


Cross-Arms,  Pins,  Brackets. 

We  make  the  best  cross-arms,  pins  and  brackets  on  the  market  from  Choice  Long 
Leaf  Yellow  Pine.  We  are  the  largest  manufacturers  in  the  South;  capacity,  10,000 
arms  per  day. 

Intending  purchasers  will  consult  their  interests  by  getting  our  quotations  and 
investigating  the  merits  of  our  products  before  placing  their  orders  elsewhere.  We 
have  supplied  some  of  the  largest  consumers  in  the  U.  S. 

TEXAS   ARM    &   PIN    CO.,    Beaumont,   Texas. 

CHICAGO  OFFICE,  225  Dearborn  St.,  W.  H.  QUAW,  Mgr. 

Cedar  Poles.    Q.  W.  SMITH,    Producer, 

Three  Central  Yards.    Office,  839,  225  Dearborn  St.,  Chicago. 


S  LJ  FR 


SOLID  STEEL  CLIMBERS. 

ASK  FOR  THE  ■GREEN  BOOK  OF  HARDWARE  SPECIALTIES"  FOR  FINE  TOOLS. 

SMITH  &  HEMENWAY   CO., 

296  Broadw;<y,  NEW  YORK. 


UTICA  DROP  FORGE  «.  TOOL  CO.. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railnray 
and  bighway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsbarg,  Tena.,  Branch  Office, 

Kellertoo,  la.,  Oak  Mills,  Monticello.  Ark. 


R.    H.   LEAYITT, 

Capron,  III. 

5Iauufae:urer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

■^'rite  us  for  prices.  Wellkelt.  WlUsituplate 
anu  rise  early  to  answer  you  and  fill  your  orders 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

ElBTen  Pole  Yards  In  Mlcblean. 

Wliolesale  Producers  for  20  years. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Hjuiofi^stTiren  and  Deaien  In 

Yellow  Hine  Cross  Arms,  Looust  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 

DellTered  prices  quoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.    ^^WKITE  US. 


CEDAR 


DAVIS  AND  SUIT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  Delivered  Prlcei 


POLES 


M.KLEIN    &  SaU. 

VAAI    ^  To  work  your  way  up. 

I  UlILd  "^"^"^'^  ^''^^^  >'0"  ^^'"11 
■  *»*r^*#  notfail.  Ifyoudon't 
know  about  them  send  for  our  cata- 
logue. It  costs  notliing. 

Headquarters  for  Linemen's  Tools. 


iDdianapous-Arm,  BracM  &  Pin  Co. 

Succasaors  to  J.  B.  MACERS, 

MANurACTuncRs  or 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'office:  t26S.  Marldfan  St.,  li\dlmto»t.  Ind. 

eoc^OPT:  JAMCSTOvi'N     l^n 


30 


WESTERN  ELECTRICIAN 


March  i6,  1901 


WE5TINGH0USE 


ENGINE  TYPE 
GENERATORS 


Installed  in  tbc  best  equipped  Traction  Lighting  and  Power  Plants. 


Vestinghouse  A.  C.  Engine  Type  Generators.'Direct  Connected  to  Westinghouse  Steam  Engines. 

Westingfhouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa.  All  Principal  Cities  in  U.  S.  and  Canada. 


WESTERN  AGENTS: 

I.  HOLT  GATES  &.  CO., 
13-15  MONADNOCK   BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &    SUPPLY   CO. 

I  I20  REAL  ESTATE  TRUST  BLOG., 

PHILADELPHIA,    PA. 


HAVE   YOU    USED  Now    in    use    by 

LeValiey-Vitae  -e^tHrr,! 

'  way,  Light  and 

Oofhnn  Power  Plants.    Trial  Op- 

UdlUUII  dors    Filled   Promptly. 

D|-MohpQ9  J.Holt6ates&Co.,Agts. 

UIUOIICO     .     15  Monadnock  Bulllllni!.  Cbictgo. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OVTIiET  ADfD  JUNCTIOUT  BOXES, 
(SWITCHBOARDS,   PANEL.    BOABDS.    SWITCHES,  ETC. 

»-|-ri^^K,     l^»\A^    V^IRtC. 


American  Yitrifleil  Condnit  CompaBy, 

UANTTFACTUBEBB  07 

VITRIFIED  SALT  GLAZED 
UNDERGRDUNDAND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  OfBces:  39  Cortlandt  St.,  N.  Y. 


GrImshaw. 


Raven  White  Core. 


Raven  Black  Core, 


ALL  OUR  WIRES  pass  Inspection  and  carry  llie  above  TRADE-MARKS  on  our  lags.    We  also  manufacture  GrImshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 

■  3-17  Cortlandt  St.,  New  York. 


BRANCHES:]  ^^.CH'CAQO:^^ 


BOSTON : 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 


m  ALTERNATOR 

"•-J     SANDUSKY 

OHIO 


2,000  LIGHTS 
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WESTERN  ELECTRICIAN 


2J 


«^.»<5^kSkS«s^xSk^<S«SkS^<5xSkSk^^^^<j<^S«S»S>«^«*-«>^^^«>^<S«>^ 


FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


I 
% 

t 


J 


"WOOD"ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided   improvement  on  hanger  boards. 

A  positive  and  absolute  cut-out  for  either 
series^or  constant-potential  arc   lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 
Approved  by  Fire  Underwriters. 


SEND    FORBULLETLN    1006. 


r^AIN  OFFICE  AND  FACTORY,    FORT    WAYNE,    INDIANA. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 


I90I. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO..  "^^S"  CHICAGO, 


WESTERN  ELECTRICIAN 


March  i6,   1901 


For  Porcelain  or  Clay  In- 
sulating Specialties,  suclias 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO. 


MOGADDRE  INSULATOR  CO., 

MANUFACTURERS 

"/nraj;  Electrical  Supplies 

Tubings,  Bashings,  Knobs  and  Cleats 

MOGADORE.  0. 


Buydlrectfrom 
Foctory. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS.  INSULATORS. 

PORCELAIN    OR     CUV     SPECIALTIES, 

Kdobi.  Cletls.  Circuit  Breikers. 
THE    BOWERS    .MANUFACTURINQ     CO.. 
MOGADORE,  OHIO. 


BEARDSLEY   GRAVITY   DAM 

AND   CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE   BEARDSLEY   GRAVITY    DAM. 

For  five  cents  in  stamps,  wc  will  mail  tomny  address  our  book  entitled, The  Gravity  Dam. 
307  MAIN  ST.        Write  M.  W.  STARK.  Sec'y  and  Treas..  for  particulars.       ELKHART.  I  NO. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mecbanical  purposes,  in  sheetSf 
tulKs,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


^^S^ 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENERAL  Offices:    164  M.\RKET  STREET. 

NEWARK,  N.  J. 

Millions  in  use  on  One  Hundred  and  Forty- 
Five  (145)  railroads  in  tbe  United  States,  on 
over  SevfH  Thousand  Fiffe  Hundred  (7,500) 
miles  of  (rack. 


mm 


'HELMET 
BROHI 


TheKindFsr. 
ReoND. 
>ii\lD  The  Kind  f«B 

_  _!_ELAT  5PRIN6S 


N. CANAL  ST.,  . 

CHICAG  D-ILL 


USA- 


HMD  lOdJOOfMI 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  in  the  center  of  the  clay  beds  and  can  furnish  the  beat  of  material  in  tbe  clay  line. 
Alt  sized  and  styles  according  to  the  requirements  of  the  Board  of  Underwriters,    aend  for  prices. 

CftNTON  INSUUTOR  AND  ClflY  CO.,  CANTOH,  OhIO. 

I  FARIES  ADJUSTABLE  LAMP  HOLDERS  | 


Permit  the  Electric  Iilght  to  be 

luscantly  Placed  Where 

It  18  Needed. 


I 


t 


Mftdf    (or   shop,  fftrtorv.   store,   ortli-w.  rcaldenL-e— in 'ttft, 
i*tioroVfr  the  tni.-Aiidt-,>irent  lamp  Li  iJHwd. 

PITAIflCIIC   Um      0    of  ndjaHtjiMv  linl(]iT».   porttilile^, 
uAlALUbUt   no,    O  chRnil>.'licn(,w(tlll>ra<.'ket:<.^lia<Je> 


111  hv  mnlled  ujKtn  upplicittion 

lES  IVI 


F-<».  O^.,  Deca'fcur,  III. 


Electric  and  Gasoline  Automobiles. 

FOR  PLEASURE  AND  BUSINESS. 


Mechanism  and    construction 
are  UNEXCELLED. 

>A/^E 

TMEIVI 

equal   to   any   of    the    high   price 
vehicles  on  the  market. 


OLDS  MOTOR  WORKS, 


1299  Jefferson  Ave., 


DETROIT.  MICH. 


ClihtokE.  Woods  AUTOMOBILES 


I 


MANUFACTURED  BY 

WOODS,  WARING   &  COMPANY, 

General  OfYlces;    Stelnway  Hall,  21  Van  Buren  St.,  Chicago,  III. 


IBIackDiamond  File  Works  ^ 


Bat.  1888. 


Twelve 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


^^  OVB  eOOOM  ABE  ON  SALE  IN  ETEBT  I/EADINe  HAJBDWABB  C^ 
W|  8TOBE  IN  THB  UNITEIt  STATES  AND  CANADA.  ^ 

I  G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,   PA.  ^ 


p 

1 

If  STURIEYAWT  ^ 

1 

BLOWERS 

I 

o/'  every  conceiva,Me 
/brm  for  every    con- 
ceivAble  purpose. 
Buili  jfor   endura-nce. 

3    ,,1 

Exhausters 
Sleam  Tans 
Electric  Fans 
Engines 

Electric  Motors 
Generating  Sets 
Forges 

Exhaust  Heads 
Steam  Traps 
Hcatins 
Vcntilathis  «* 
Drying  Apparatus 
Mechanical  Dratt 

154 

K 

r    B.F.STURTEVANTC'. BOSTON.    11 

^.M   W    M1i;k  -PHII.AnF.I.IMlrACIMC.M.O  •   l.OVDOM-^^ 

^ 

i^ 

INTERNATIONAL  ANNUAL  TELEPHONE   NUMBER, 

^1  v^  ®  ® 


YOl.  XI7III.       $3  Per  Anrui. 


PubiUbiQii:  Companir,  Chicago. 


CHICAGO,  MARCH  23,  1901. 


10  Cents  A  Copy.       NO.  12. 


SIMPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   GELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81  Cornhlll,  BOSTON,  MASS. 


18S9'FarIa  Exposition, 
JSedal  for  Rubber  Inmlation. 

1893— MTorld's  Fair, 
Medal  for  Bobber  Inanlatlsn. 


THK  STANDARD  FOR 

BVBBER  IKTSVl.ATIOW. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "T^ot"  Wires. 
THE  OKONITE  CO.,  Ltd 

I!'D''.;tnVc%'.''.Vr;  }"•"»"•■     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Sapt 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEGRAPH  AND   FIRE   ALARfl    CABLES. 

All  Wires  ire  ttsled  at  Factory.  JONEiSBORO:,  IWD. 


PHONO  -ELECTRIC  " ! 


WIRE  HAS  BEEN  FOUND 
TO  BE  41  TO  47  PER  CENT. 
STRONGER  TH.\N  HARD 
DRAWN  COPPER  WIFE. 

THE  EX.\CT  COMPARA- 
TIVE STRENGTH  OF  THE 
SEVERAL  SIZES  WILL  BE 
FOUND  IN  OUR  WIRE 
BOOK  ON   THE   SUBJECT. 

BRIDGEPORT  BRASS  CO., 

19  Murray  SI.,  NEW  YORK. 


"IT'S  TOUGH.' 


PAPER  PULLEYS 

jRockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Blach  DPinisMncr  Tarnisli, 

t^terllng  BlacK  AJx  Drjlnsr  Varnlgji,        _  „         .   ,^ 

SterUnc  Black  Core  Vlate  Tamljili. 


THE  STERLING  VARHISH  CO., 

Pittsburg,  Pa..  U.  S.  A. 


THE  STERLIH6  VARMISH  CO., 

95  ColmoreRow,  Birmingham,  England. 


This  No.  175  is  handy  nVBynann     flC 
for  a  desk  'phone  or  a  Q  |  AllUAnU     III 


,  wall  'phone— just    suits 
J  your  PARTICULAR  sub- 
scriber. 


ERICSSON  TELEPHONE  COzo^bway  NEW  YORK 


I  nC      Iff  till L III  ^'''^hanges  and    private 

lines.     Ask  for  Cata- 


n  e  s 
logue 
tion. 


,     Ask 
and 


for 
informa- 


Standard  Underground  Gable  Go. 

^\    542  The  Rookery.        WestinahouseBldg.,        56  Liberty  St.,         1295  Eetz  Bldg.. 
d'   I  Chicago.      "  Pfttsburg.  New  Yock  City.       Pliiladelphia.    Pa. 

I  Mills  Bldg.,  San  Francisco.  Tremont  Bldg..  Boston. 

IT  Electric  Gables,Gonduifs,Wires  and  Accessories. 

Also  SlEh  Crrade  Robber  CoTereil  ivireo  and  Cables. 


HOLOPHANE  CLASS  CO., 

IB  Eas-I:  32nd.  S-fc.,  NE>A^  YORIC. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTINC. 
TWO  «iOI.I>       HJI  o  ^  o  I  o 

oj«Esii<TXB  IVI  e  u  el  I  9 

Ajvarded  at  Paris  Exposition. 
WRITE  FOR  CATALOCUE. 


The  United  §tates  Garbon  Company. 

1  rx   n-i 


fSPECIAlTIES  ASPE?IAi: 
L  ELECTROLYTIC         '"^ 


iVjALTERNATING.  DIRECT 
ENCLOSED.   OPEN.) 


J    U        Vl 

Mib.  U.-.5.    A. 
OM     TFJUST  . 


^ESTIIN  EleGMcal  In^tment  Co, 

"■"■^      II4-I20  WUliam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  standard 


These  Instnunente  Are 
baaed  upon  the  sune  gen- 
-erml  principle  and  are  fast 
■a  aocnrate  as  our  regDlar 
standard  Portable  IMrect 
-OarreDt  Voltmeters  and 
AjBBieters,  tint  are  much 
larfferi  and  the  working 
iparta  are  Incloeed  in  a 
0aakl7  deilfned,  dust-proof 
oaat-lron  case  which  efleot- 
lT«l7  shields  the  instro- 
msnta  from  dlstarbin^  In- 
-Cveaoea  of  •xtorsal  ma^- 
Mbe  field*. 


Portable  Direct  Beading 
Voltmeters  and  MUilvolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeter* 
and  Voltmeters,  (or  Alter- 
nating and  Direct  Carrent 
Oircoite. 

Oar  portable  Icstramente 
are  recognized  asetaadards 
throuf^hont  the  drUIzed 
worldl 

Onr  Semi-Portable  La- 
Loratory  Standard  Volt* 
meters  and  Amuetera  are 
Btlll  better.  ; 

They  are  ttie  most  rella< 
ble,  absolnte  standards  for 
Laboratory  uae. 

MBUS-Europeaa Weston  £I«trical    ^^^MS^iSTyoltmlteT        LONDOK -Elliott  Br^a..  No.  lOl  St. 
IartramentCo.,RitteratrafteeNo.  M.  Uiai  Station  VOIimcier,  Martins  Lane. 

Mention  the  Westsbh  Elzctbicu;;  vrben  writing  for  catalogues. 


2,00G  IN  USE. 

Bipolar  and  Multipolar  Motors 
from  K  to  50  horsepower.  Dyna- 
mos from  10  Hehts  to  700.  We  sell 
or  rent.  Good  profits  for  agrents. 
The  HobartE!cc.Mig.Co..Troy,OhIo 


Queen  ^ 

lOlO  Chestnut  St.,  Phils. 


Co., 


480  MONON  BLDG,,  C::iCAaO. 


Acme  Teatlng  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Colls. 


PHOENIX  GLASS  CO.; 

MANUFACTURERS  OF  < 

GAS  AND  ELECTRIC      i 

GLOBES,  SHADES,  Etc.    j 

—  < 

SEND  FOR  A  COPY  OF  OUR  NCW  AND  ' 
LATEST  CATALOQUC.         \ 

Pittsbargh.    New  York.    Chicago. ; 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reacliing 

Conduits. 


lOSO-TEO      >A^O^O 


///mmm(smm^msm 


OONDUI-rS. 

We  Make  Any 

Size 

Desired. 


enO    CLCVATrOlt,  LONeiruOINAL        tCCTION      AHOWIN* 

THE    niCJaiGAN    FIFB    CO.,    BAY    CITY,    3IICHIGA^. 


.N.  1.  R. 


National 

India 
Rubber  Co.'e 

RUBBER  COVERED 
OFFICE  AND  FACTORY;  BRISTOL.  R.  i. 


^ECTm  QALVAN/ZfD  QNDU/T 


ALL  FITTINGS 


RICHMOND!  CONDUIT  CO. 


U 
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I 


INDIANA  RUBBER  and  INSULATED  WIRE  CO., 


MANUFACTURERS 


Paranite  Rubber  Covered  Wires  and  Cables, 

JOIMESBOFRO,    IIMD. 


t 

♦ 


♦ 


♦ 


WIFtES  AND  CABLES 


WRI 


WIRES  AND  CABLES 


FOR    PRICES    AND    SAMPLE 
CARD 


March  23,  1901 


WESTERN    ELECTRICIAN 


PLATINUIVI 


IN  SHEET  OR  WIRE.  ANY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

<08-4IO-412-4I4  N.  J.  Railroad  Ave.,  Newark,  N.  J. 
Scrap  and  Nalivs  Platinum  Purchased.  New  York  OHice,  120  Liberty  Street. 


BEARDSLEY    GRAVITY   DAM 

AND   CONSTRUCTION  CO.. 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE   BEARDSLEY   GRAVITY   DAM, 

For  five  cents  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST,         Write  M.  W.  STARK,  Sec'y  and  Treas..  for  particulars.        ELKHART,  IN  P. 

Fifteen  years  of  continual  practice  before 
the  U  S.  Patent  Office  gives  me  the  ability 
to  render  luveDtors  valuable  service  In  pro- 
curing their  patents.  I  am  an  electrical  and 
mechanical  expert,  thoroup;hly  conversant 
with  U.  S.  and  foreign  patent  laws. 
Patent  Littsration.  Opinions. 

F.  W.  BARNACLO, 

809-811   Equitable  Building.  BALTIMORE.  MD. 


Patents 


EMERSON  1901  CATALOGUE 

OF  FAN  UOTORS  IVIIiL.  BE  SENT  ON  BEQUEST.    SETEBAIi 
NE1V  TTFES  DESOBIBED.    SENO  FOB  A.  COP'F. 

Eastern  Oflice  and  Warehouse,  THE  EMERSON  ELECTRIC  MFG.  CO. 

136  Liberty  Street.  New  York  City, St.  I.onlB.Mo..  V.  8.  A 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
AMERICA. 


General  Offices:     164  MARKET  STREET, 

NEWARK,    N.    J. 

Millions  in  use  on  One  Hundred  and  Forty-Five  (14.^) 
railroads  in  the  United  States,  on  over  Seven  Thousand  Five 
Hundred  (7.5001  miles  of  track. 


Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made  in  accordance  with   the  specifications   of  the   largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows: 
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Bundle  of  Telephone  Wire 
with  Seal  Attached. 


AVOID  SUBSTITUTION 

A  I  Cn    Copper  "Wire,  bare  and  insulated,  single  and 
/iLwU    stranded,  for  telephone,  light  and  power. 

GALVANIZED   STRAND. 


of  inferior  wires  by  seeing  that  every  bundle  is  tagged 
(according  to  grade)  with  one  of  these  seals. 

AMERICAN  STEEL  &  WIRE  CO., 

THE  ROOKERY,  CHICAGO,  ILL. 
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ARC  LAMPS,  KNIFE  SWITCHES,  CLOSES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LICHTINC  SUPPLIES  OF  ALL  KINDS. 


\A/Ri-rE: 

CHICAGO  EDISON  COMPANY,  139  Adams  St,  CHICAGO 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of  ' 

Certainty  of  service  of  each  individual  lamp — every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON   DECORATIVE   AND   MINIATURE   LAMP   DEPARTMENT, 
(General  Electric  Company.)  Harrison,  N.  J. 


a 


There  Is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAXA/ 

Authorized  Manufacturers  of  the 


ATTix   f-l.e:xi 


TUBE    \A^I 


The  India-Rubber  and  Gutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

YOIMKERS,    IM  .  Y. 


J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK. 


(10923) 
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"OKONITE" 

WIPES — CABLES — CONDUCTORS 


FOR 

TELEPHONE  CONSTRUCTION. 

TUB    STANDARD    OF    EXCELLENCE. 

"NATIONAL"  Paper=Insulated,  Lead=Covered  Cables. 

Construction    Material    and    Tools. 


WRITE 

FOR 
PRICES. 


^mwfimi 


PROMPT 

SHIPMENTS 

MADE. 


264-266=268=270  FIFTH  AVENUE,  CHICAGO. 


DIEHL  ELECTRIC  FAN  p '- ^ -^^ -^ ^ -^^ 


igoo.    Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S 
or  sale  of  infringements  stopped  by  injunctions. 

BRACKET  FAN  MOTORS.  ^X:^'-- 

where  it  would  be  impracticable  to  use  the  desk  pattern.  They  possess  all  the  good 
features  of  our  desk  fan  motors.  Endorsed  and  approved  by  thousands  of  users 
throughout  the  world.  Thoroughly  efficient,  highly  durable.  Made  with  universal 
joint  which  admits  of  turning  of  fan  in  any  direction,  up,  down  or  sidewise.  '  Fur- 
nished with  starting  and  regulating  switch,  three  variations  of  speed. 


OUR  CEILING 

P  A  1^  O     have   no    equal, 
r  f^  uM  ^9     Adopted  by  most  of 
the  central  stations   throughout   the 
world  on  account  of  their  high  efficienc}',  durability  and  freedom 
from  repairs.     We  are  the  original  and  largest  manufacturers   of 
ceiling  fans  in    the  world.     Many  seasons  of  constant   use  have 
demonstrated  the  superiority  of  our   products  and   the  great   de- 
mand for  them  throughout  the  world  is  one   of  the    best   recom- 
mendations that  we  can  offer  for  their  adoption.     Catalogues  on 
application. 


Main  Office  and  Works:  ELIZABETHPORT,  N.  J. 


-StiOWRO0»S: 


NLW  YORK,  561-563  Broadway. 
BOSTON,  128-132  Essex  St. 


CHICAGO,  192-194  Van  Buren  St. 
PHILADELPHIA,  W.  Iiwin  Cheyney  &  Co 
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BELTED  GENERATORS. 


DIRECT- 
CURRENT. 

Mechanically 
and  Electrically 

and  In 
General   Design 
Superior  to  All. 

THE  AKRON 
ELECTRIC 
COMPANY, 

AKRON,  0. 


Electricians    and    Machinists! 

WHY  NOT  BUILD  YOUR  OWN 

AUTOMOBILE? 


I 


Send  for  Our  New  Catalogue  Supplement. 
We  Will  Explain. 
It  is  Free. 
Dyke's  3-h.  p.  Enelne 

SS""--  St.  Louis  Automobile  &  Supply  Co. 

23cl  and  St.  Charles  Streets,  ST.   LOUIS,  MO. 
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Inc.  EL  Lt.  Manipulator  Co. 
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Cenirai  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Belden-LarwlU  El.  A  Mf.  Co. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Antomoblles. 

DeDlon-Bouton  Motorette  Co. 

Lowell  Modfl  Co. 

Olds  Motor  Works. 

St.  Louis  Auto.  A  Supply  Co. 

Woods,  Waring  &  Co. 
Babltltt         Metal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  RetlningCo. 
BatterlcB  and  Jam. 

liiirnley  liatlery  A  MT^'.  Co. 

Central  Klectric  Co. 

(Jjlumbus  Batt.  A  Spec.  Co. 

Edison  Mlg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

New  Excelsior  Dry  Bat.  Mfy. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Roche,  W  m. 

Western  Klectrlc  Co. 

Western  Electric  Supply  Co. 
Battery  Eolation. 

Spabr  A:  Swingle. 
Bella,  Bnasera,  ISto. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Belt    DreaalnK- 

Leather  Preserver  Mfg.  Corp. 
Beltlnff. 

Cbicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrers. 

Sturtevanl  Co.,  B.  F. 
Bollera. 

Chicago  House  Wrecking  Co. 
Books,  Electrical. 

Electrician  Publishing  Co. 
Brldffea    and    Bnlldlnffs 

(Steel). 

American  Bridge  Co. 
Brnaliea. 

Becker  Bros. 

Central  Electric  Co. 

Gates  A  Co... I.  Holt. 

General  Electrical  Repair  Co. 

Hobart  FAec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage&  Bro.,  F.  B. 
Cable*  vSee  Insulated  Wires.) 
Cnblea,  Klectric  (See  Insu- 
lated Wires)  Copper,  Sbeet 

and  liitT, 

American  Elec.  Works. 

American  Steel  A;  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbona,      Points       and 

Platea. 

Central  Electric  Cn 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

United  Slates  Carbon  Co. 

Western  Elect.  Supply  Co 
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Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chains. 

JefTrey  Mfg.  Co. 
Circuit    Breakers. 

Cutter  Elec.  &  Mfg.  Co. 
Coal  A  Asbcs  HandllUK 

Macblnerr- 

Jeffrey  Mfg.  Co. 


Colla  and  Ha^nets. 

JliUer-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

WeslernElectric    Co. 

Western  Elect.  Supply  Co. 
Condalt  and  Condnlta. 

American  Stone  Conduit  Co. 

Amer.   Vitrified  Conduit  Co. 

Ceniral  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  .John  T. 

Michigan  Pipe  Company, 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectom    and    Termi- 
nals   (Patent). 

American  Elec.  Fuse  Co. 

Mclnlire  Co..  The  C. 
Conatractlon  .&  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric  Llgrbt  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wbeeier  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  JIfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co, 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  A  Mfg.Co. 
Copiier.  ^•■ra»>.  Bousht. 

Swarts  Metal  Refining  Co. 
Copper  "Wlrea. 

American   Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Correspondence  Schools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
C'n**--Arni  Braces.  Etc. 

Anderson  A  Sons.  W.  H. 
Crona-Arnis,     Pins      and 

Brackets. 

Blake  A  Co..  John  E. 

Blue  Ridge  Locust  Pin  Co, 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

Leavitt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 
Cnt-Onta    and   STvitcbcs. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Kdlson  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

^Vagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A  Electro  Co. 
DTnamon  and  Motors. 

Akron  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  .\rc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Schureman  AHayden. 

Spra^e  Electric"Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevanl  Co.,  B.  F. 


^^ 


^^ 


Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Fonntains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric  Heait-rs. 

.(Vjnericaii  Klectrlc  Heater  Co. 
Electric    Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical   and  Mecban. 

leal  Engineers. 

Benson,  D.  L. 

Hodge-Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  A  Lundy. 

"Wagner,  Herbert  A. 
Electrlcnl   lustrnments. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Machado  A  Roller. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Glectro-Platluer  Mach'r* 

Besly  ACo.,  Chas.  H. 

Crocker-Wheeler  Company, 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Enf^lnes,   Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Eng'ines,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh*st  Steam  Apparatus. 

American   District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,B.  F. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre, 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Barnett  Co.,G.  A  H. 
Fire  ExtinK-nlshers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Chlca'.'o  Flexible  Shaft  Co. 

Stow  Mfg.  Co. 
Forfires. 

Sturtevant  Co.,  B.  F, 
Fnsea   and    Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  W  Ire  A  Mfg.  Co, 

D.  A  W,  Fuse  Co, 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Genra. 

Besly  ACo,,  Chas.  H. 
General    Elec.  Supplies. 

Btssell  Company.  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Hodtre- Walsh  El.  Ene.  Cn. 

Manhattan  Elec.  Su|iply  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GlassTvare. 

Holophane  Glass  Co. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 


Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
HeatlnfiT     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Ifrniters. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators    and    Inaalat- 

In^  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Ilemingray  Glass  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Magraet  'WIrea. 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Driver-Harris  Wire  Co. 

Eleotrlc  Appliance  Co, 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

MlUer-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co, 
Junction    Boxea. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co, 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

WestingPouse  EL  A  Mfg.  Co. 
Lamps,   Inc.,   AdJusterM. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
LampN,    Incandencent  — 

R*>placprN  A  Cleaners. 

Inc.  El.  Lt.  3\Ianlpulator  Co. 
LIfs-htnlnp  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's    Climbers. 

Anderson  A  Sons.  W.  H; 

Klein  A  Son,  Mathlas. 

Reidy,  -T.  J. 

Smith  A  Hcmenway  Co. 
Mnsrnet    "Wires. 

(See  Insulated  Wlre3.> 
Mechanical    Machinery. 

Besly  ACo..  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Blerce  Smlth-Valle. 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler    Compa  ny. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.Co. 
Motors  — See    Dynamos  and 

Motors. 
Pac  kins'. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 

Page,  Chas.  G. 
Phosphor   Bronze. 

Besly  ACo..  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bougrht      and 

Sold. 

Baker  A  Company. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles    and   Ties. 

Berthold  A  Jennings. 

Davis  AStltt  Co. 

Huebel  ACo.,  C.  J. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W, 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

A'alentine-Clark  Co..  The. 

Worcester  Co.,  C.  H, 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Po'iver      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smlth-Valle. 
Pulleys. 

Rock  wood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
RallTFay    Signals. 

Garl  Electric  Co. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg,  Co. 

Farles  Mfg,  Co. 

Smith.  Theo. 
Re-AVlndlns— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gresory  Electric  Co. 

Hod-e-Walsh  Elec,  Eng.  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro.,  P.  B. 

Westinehouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander.  Thomas. 

Bartlett  A  Co.,  A.  P. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Pacific  Electric  Co. 
SolderlnFT  Flux, 

Cream  Flux  Co. 
Speakinfc  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Weetern  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed   Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Rot)ertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Sprlnira. 

American  Steel  A  Wire  Co, 
*  3arnes  Co^  The  Wallace. 

Manross,  F.  N. 


Steel  Boxea. 

Bossert  Elec.  Const.  Co, 
Storncre  Batterlea. 

American  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Hellos-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapea,  Inaulatlng-. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephonf 

Material    and    Sfritch- 

boards. 

.Vcnie  Electric  Co. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telepbone  Co. 

Blssell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Garton-Daniels  Co. 

Globe  Automatic  Tel.  Co. 

Haines  A  Noyes  Co.,  The, 

Holtzer-Cabot  Elec.  Co. 

Ilorix  Mfg.  Co.,  The 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfe.Co. 

Kusel.  D.  A. .Tel. A  El.  Mfg.Co. 

Manhattan  l':iec.  Supply  Co. 

Mason  Teleji.  Pay  Station  Co. 

Moon  Mfg.  Co. 

]\Iurdock  A  Co.,  W.  J. 

National  Autom.  Tel.  Co. 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel,  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M,  Co 

Strowger  Auto.  Tl,  Exchange. 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  DIetz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 

Western  Tel.  Const,  Co. 

^VilliamB  Elec.  Co. 
Telephone  SerTice. 

Chicago  Telephone  Co, 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Smith  A  Heraenway  Co. 
Transformers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supplj'  Co. 

Westinghouse  EL  A  Mfg.  Co 
Trucks,  Electric  Car, 

General  Electric  Co. 

Westinghouse  El.  A  Mfg,  Co 
Turbine  Water  W^heels. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S,  Morgan. 

Stllwell-BIerce  Smith- Vaile. 
Varnlshea. 

Sterling  Varnish  Co. 
Vnlcanlxed    Fibre. 

Vulcanized  Fibre  Co. 
'Whlte-W^ashins:    M*ch'a. 

Star  Brass  Works. 
Wire,    Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co, 

Driver-Harris  Wire  Co, 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 

rRay  Out  fit  a. 

Queen  A  Co. 

■Wlllyoung,  Elmer  G, 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


UNEQUALtEO  IN  QUALIT 
AND    EFFICIEJsKf?' 


S^X^OUnt^^  STEADY 
^^5«ID  VrILLIAN-R LIGHT. 


HUGO  REISINGER"  BROADWAY  NEW  YORK. 


BOIM3 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


I       POCKET  ^^^^^JS^^^^^^^^        I 

^       — "'INSTRUMENTS. 


Made  In  the  following 

Ranges: 

VOLTMETERS. 

List. 
0  to  3  volts,  SIO  00 
0  to  5  volts,  11  00 
0  to  10  volts.  13  50 
0  to  15    volts.    16  50 

AMMETERS. 

0  to  150  milU- 

amperes.  SIO  00 
0  to  1  amp.,  11  00 
0  to  2  amp.,  13  50 
0  to  5  amp.,        16  50 


INDISPENSABLE 

Apparatus  for  telephone  men  is  here  illustrated.  The  pocket  me- 
ters are  not  only  convenient,  because  of  their  compact  construction, 
but  of  extreme  accuracy,  being  built  on  the  same  principle  as  standard 
portable  instruments  with  permanent  magnets  and  jewel  bearings. 
They  are  hand  calibrated  throughout.  The  testing  set  (Wheatstone 
bridge)  is  guaranteed  accurate  within  1-5  of  i  per  cent.,  and  is  in- 
valuable for  general  testing  work.  We  have  several  other  devices 
widely  used  by  progressive  telephone  men,  all  of  which  are  shown  in 
our  latest  catalogue.    Send  for  copy  of  it. 

MACHADO  &  ROLLER, 

203  BROADWAY,  NEW  YORK  CITY, 

General  Seul,»o  OmcE  or    WHITNEY    ELECTRICAL    INSTRUMENT    CO. 


LIST  PRICE  $2S.OO 


^<^««!HS>«^~s>««s«s>«><s^><^«HS«^SK!><sxs>«>^>«^>«^<SKS>^^«8>^^  «> 


WE    CANNOT    GIVE    YOU    A 


MESSAGE  m  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Aniperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This   does  away   with   choke   coils, 
springs  and  moving  iron. 

NATIONAL  ARC  LAMP  CO., 

l_ORA.IIM.    OHIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  220, 

350,  500 

Volts. 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AriERICAN  ELECTRIC  COMPANV,  Northwestern  Agents,  St.  Paul,  ninn. 
MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,  St.  Louis,  Ho. 


STANDARD  ELECTRIC  CO.. 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WO«KS. 
San  Francisco,  Cal. 


ANTWERP, 

32  Rue  Boudewyns. 


LONDON, 
Bridge  Chambers,  171  Queen  Victoria 
St.,  B.C.,  and  North  Woolwich,  E. 


PARIS. 
46  Avenue  dc  Breteuil. 
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CENTRAL  ENERGY 

"The  System  of  the  Future" 


Has  been  thoroughly  demonstrated  in  actual  exchange  operation 
for  a  sufficient  period  to  warrant  its  general  adoption. 

MULTIPLE  SWITCHBOARDS 

For  any  size  exchange  for  "Central  Energy"  or  individual  gener- 
ator and  local  battery  systems.  Trunking  boards  for  large  and 
small,  public  or  private  exchanges. 


Telephone  Supplies.                . 

iJHn 

Gentral  Office  Protection 

Copper  Wire.                         ^^^^ 

Terminal  Boxes. 

Iron  Wire.                    ^^-^ 

Gable  Arresters. 

Brackets.                     TW^W 

Distributing  Boards. 

Pins.                           1  II    It 

; 

Power  Plants. 

Insulators.                   /  Jfll^  J 

Repeating  Goils. 

Insulated  Wire.             1  ^^^^^ 

Gondensers. 

Gables,  Gross  Arms.      ^^^^^f^^^  \ 

Etc.,  Etc.                        Vi^ioic^ 

DESK   TELEPHONE. 

Power  Generators. 
Etc^Etc. 

TOLL  LINE  APPARATUS  A  SPECIALTY. 

The  Stromlierg-Garlson  Tel.  Mfg.  Co., 

70-82  W.  Jackson  Boul.,  CHICAGO,  U.  S.  A. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS. 
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THE  IMPROVED  WARREN  ALTERNATOR. 
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GENERATOR  ROOM  OF  THE  ST.  ANTHONY  FALLS  POWER  COMPANY,  MINNEAPOLIS,  MINN. 

GENERAL  OFFICE,  SCHENECTADY,   N.   Y. 

New  York  Office,  44  Broad  Street.  Sales  Offices  in  all  Large  Cities. 


THE 


PINNACLE 
OF  DYNAMO 
BUILDING. 


IT    IS    EASIER    TO    INVENT    COMPLICATIONS 
THAN  TO  PRESERVE  PRACTICAL  SIMPLICITY. 

The  designers  of  the  Warren  Alternator  have  studiously  avoided 
intricate,  delicate  and  costly  parts,  endeavoring  in  every  way  to 
preserve  simplicity,  reliability,  durability,  efficiency  and  ease  of 
management. 

The  absence  of  moving  wire,  collector  rings,  com- 
mutator and  brushes  makes  the  Warren  peculiarly 
well  fitted  for  the  exacting  conditions  of  long,  con- 
tinuous service.  No  attention  required  except  the 
occasional  refilling  of  oil  reservoirs. 


RUMSEY  ELECTRICAL  MF'RS  CO., 

1217  Filbert  St.,  Philadelphia. 
H.   B.  WARREN, 

Sandy  Hill,  New  York,  for  Northern  and  Western  New  York  and 
New  England  States. 

WESTERN  ELECTRICAL  SUPPLY  CO., 

St.  Louis,  Mo. 
NORTHWEST  ELECTRICAL  ENQINEERINQ  CO., 

Portland,  Ore. 
FESSENDEN  &  RIDINGER, 

410  Penn  Av.,  Pittsburg.  Pa 


C.  W.  HOBSON, 

Waco,  Tex. 
H.  B.  COHO, 

149  Broadway,  New  York. 
J.  HOLT  GATES  &  CO., 

13-15  Monadnock  Blk.,  Chicago. 


SMITH-COURTNEY  CO., 

Richmond,  Va. 
THOS.  MUIR  &  SON, 

Detroit,  Mich. 
JOHNSON  LAW  CO., 

Jacksonville,  Fla. 


Warren   Electric  Mfg.  Co 


sa.]vi>xjsk:^^,   OHIO. 
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Whoct  is  it  that  is  the 
most  essential  thing  to 
the  successful  working 
of  the  Telephone?  Wire. 

THEN  USE  THE  BEST. 


TKe  Standard  for  Rubber  Insulation. 


253  BROADWAY,  NEW  YORK. 


Central  Electric  Company, 

264-266-268-270  FIFTH  AVENUE, 
Western  Agents.   ^  Ng   CHICAGO. 
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The 

■Holly 
System 


A 

Sure 
Stop. 


If  you  are  contemplating  the   instal- 
lation of  an  underground  heating  plant, 
stop  and  investigate  the  HOLLY  SYS- 
TEM, the  original  and  only  successful  system  of  underground  steam  distribution   which  has 
proved  a  mechanical  and  financial  success. 

We  were  the  first  to  install  the  underground  heating  plants,  and  as  we  have  had  over 
fifteen  years  of  experience,  we  can  guarantee  results. 

Electric  Companies  who  are  operating  our  system  report  that  they  are  paying  all  their 
fuel  and  station  expenses  and  interest  on  the  investment  for  steam  mains  from  the  sale  of 
their  exhaust  steam.     Write  for  our  new  pamphlet. 

AMER.ICAN  DISTR.ICT  STEAM  CO.. 


LOCKPOR.T.  N.  Y. 


Mention  Western  Electrician, 


STONE  CONDUIT, 

15  to  20  per  cent.  Less  than  Tile  Construction. 


\^jgjgj^^~i^ 


futents  PBNoiNa. 


Outside  diameter,  4H  Inches.       Length,  6  feet.       Bore,  3,  3H  and  SH  Inches. 
Pipe  are  easily  sawed  to  any  desired  length  or  angle. 

No  Inspection  of  Pipe  Required.      All  Pipe  Are  Perfect.      We  Stand  Loss  by  Breakage. 

PORTLAND    CEMENT  and   CRUSHED  STONE  are 
the  only  materials  entering  into  the  construction  of  our 

Under'ground  Subway  System. 


INDESTRUCTIBLE. 

A  SOLID   BLOCK   OF 

STONE 

WITHOUT  .lOIMS, 

AND  A  GOOD 
NON-CONDUCTOR. 


llMIIIIIIIII4-it-tH-H'HIIIIIIIITnT 


EVERLASTING. 

CONSTRUCTION  IS 
VERY  RAPID, 
USING    ONLY    ORDI- 
NARY LABOR  IN 
THE  ENTIRE  WORK- 


WATER  AND  CAS  PROOF. 


It  Is  the  strongest  of  CONDUIT  STRUCTURES, 

.  _,,  „.__    „ as  the  concrete  unites  with  the  exterior  of  the 

pipe,  ripe  are  manufactured  by  a  new  process  of  subjecting  the  material  to  an  IMMENSE 
PRESSUKE  from  the  INTERIOR  of  the  pipe, which  elves  a  bore  of  PERFEHT  DIAMETER 
and  POLISHED  SMOOTHNESS,  the  whole  havlnp  a  uniform  streneth  and  density.  Such 
pipe  when  laid  Id  concrete  with  our  RUBBER  MANDREL,  under  EXPANSION,  have 
perfect  ALIGNMENT  without  chance  of  error  In  construction. 

WE  BUILD  COMPLETE  UNDERGROUND  SUBWAY  SYSTEMS. 


AMERICAN  STONE  CONDUIT  CO., 

WEST  18TH  AND  SOUTH  LINCOLN  STS., 

Write  lor  Sample  or  other  Inlormatlon.  CHICAGO,    ILL.,    U.    S.   A. 


"ELECTROLYSIS  PROOF' 


HIGH 

VOLTAGE 

SPECIALTY. 


iiSf»fWBIWIDili 


GUARANTEED 

TO  STAND 
BO.OOQ    VOLTS. 


Made  In  7-foot  lengths.    Bore,  3  and  3M  Inches.    Weight,  2  lbs.  to  foot. 
Made  In  sizes  from  1!4  to  8  Inches. 

AN  ABSOLUTE   NON-CONDUCTOR. 

GUARANTEES    PERFECT    INSULATION. 


INOeSTRUCTIBUE. 

Composed  principally  of    asphalt,   it  is  impervious  to  moisture; 
water  and  dampness  cause  it  to  become  almost  as  hard  as  iron. 

BETTER    SERVICE 

Obtained  over  wires  enclosed  in  it. 

NO    SCRATCHING 

Of  cables  in  hauling.     Entirely  free  from  grit. 


Made  with  male  and  female  joint.  Joints  are  coated  with  asphalt  in  laying, 
making  conduit  one  solid  body  of  asphalt  from  manhole  to  manhole.  Sawed  to 
any  desired  length  or  angle.  Laid  without  concrete  protection  where  the  traffic 
is  of  the  ordinary  order.  Cheapest  of  conduits  to  lay,  using  only  ordinary  labor. 
Cheapest  to  ship,  as  it  weighs  but  two  pounds  to  the  foot.  Guaranteed  absolutely 
ELECTROLYSIS     PROOF. 

ORDERS  SHOULD  BE  PLACED  AT  ONCE,  TO  INSURE  DELIVERY  FOR  THE  SEASON. 

Electrolysis  Proof  Conduit  Mfg.  Co., 

605   Manhattan    Building,    CHICAGO. 
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EQUIPMENT 


Has  good  qualities  in  the  highest  degree; 
most  good  ;  most  advanced  ;  most  correct 
or  complete;  beyond  all  others ;  is 


?? 


SfltCt 


The  National  Telephone  Equipment  Go. 


i6 
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KELLOGG   SWITCH 


MANUFAC 


TELEPHONES,  SWITCHBOARDS 


FOR      SMALL      OR 


KELLOGG 
SMILL  SWITCHBOARDS 

Are  adapted  for  use 
with  any  system  and 
are  bnilt  in  sizes  np 
to  300  lines. 


DESK  STYLE  BRANCH  EXCHANGE  SWITCHBOARD. 


COMBINATION  CENTRAL  ENERGY  AND  MAGNETO  SWITCHBOARD. 


SEND  FOR 
BULLETIN  No.  2 

OS 

Small 


Capacity:     160  Central  Energy   Lines   and   20  Magneto  Lines.     Has  Lamp  Line       CuritnhhnarHc 
Signals,  Lamp   Double    Supervisories,  Self-restoring   drops,    Tabular     Clearing-out       oW llUnUUcllUo. 

drops,  combination  ringing  and  listening  keys. 


STRIP  OF  COMBINATION  SELF-RESTORING  DROPS  AND  JACKS. 

Drops  have  but  two  contact  springs,  one  of  which  projects  through  the  mounting  plate  and  restores 
the  shutter  upon  the  insertion  of  the  plug  into  the  jack,  at  the  same  time  cutting  the  drop  out  of  the 
talking  circuit. 


150-LINE  MAGNETO  SWITCHBOARD. 


March  23,   1901 


WESTERN    ELECTRICIAN 


17 


BOARD  &  SUPPLY  CO 


TURER8    OF 


AND  COMPLETE  EQUIPMENTS 


LARGE  EXCHANGES. 


^^^^m 

L 

.  11. , 

ilK^ffi 

E 

1 

>|mi>iiWiinB>T*MWfti;ijj  — 


It  is  the  aim  of  the  Kellogg  Company~tS" 
produce  the  finest  telephone  apparatus  in  the 
world,  finest  in  design,  finest  in  workmanship 
and  finish,  finest  in  quality,  and,  as  a  natural 
consequence,  finest  in  results  secured.  In  our 
line  of  telephone  instruments  we  are  confident 
that  we  have  not  fallen  short  of  this  purpose. 
The  instruments  will  speak  for  themselves. 


SERIES  WALL  TELEPHONE. 


FACTORY  AND  GEN.  OFFICES  i 


229  S.  GREEN  ST.,  CHICAGO. 


NEW  YORK  OFFICE:  346  Broadway. 


CENTRAL  ENERGY 
TELEPHONE. 


We  are  not  afraid  of  compari- 
son. ARE  YOU?  Call  and  let  ns 
show  yon  oar  apparatus.  Ex- 
amine it  for  yourself. 


COMPACT  DRY  CELL  TYPE  TELEPHONE 


KELLOGG  SWITCH-HOOK. 

German  silver  springs,  hard  rubber  insulating  strips,  pure 
platinum  .contact  points,  hook  lever  Independent  of  Telephone 
Circuits. 


PORTABLE  DESK  TELEPHONE. 


i8 
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..^ft..fe3»ef' 


S>*^^*^, 


NO  OPERATORS  REQUIRED. 


REDUCES 
ALL  OTHER 
EXPENSES. 


IMPROVES  THE  SERVICE. 

INCREASES  BUSINESS. 
SAVES  TIME. 

SUPERIOR  TO  ALL  OTHER 


SYSTEMS 
OF  THIS  OR 
ANY  OTHER 
CLASS. 


TRADE  MARK 


WEWILL  ESTIMATE  THE  COST 

Of  replacing  your  present  apparatus  with 
the 

GLOBE 
SYSTEM 

And  convince  you  that  after  the  change 
is  made  the  profits  on  the  whole  invest- 
ment will  be  from  25  per  cent,  to  75  per 
cent,  larger  than  before. 


Do  not  fail  to  in- 
vestigate if  you  con- 
template any  new 
exchanges. 


TRADE  MARK 


GLOBE  AUTOMATIC  TELEPHONE  CO., 

CHICAaO,  U.  S.  A. 


FACTORY: 

31-45  W.  Randolph  St. 


OFFICES: 
59  Dearborn  Street. 


TRADE  MARK 


<Sx&^^<^0^0^^<Sk^^^k^$^^0^0^^^^^<^<^^^^.^^^«>«^i^«~&«>^^^^^0«>^«>««^«k$kS>^hShSk^^ 


LUNDELL  FANS 

ARE  COPIED  BUT  NEVER   EQUALED. 


THE  STANDARD. 


100,000  IN  USE. 


The  Lundell  Fans  have  always  had  a  higher  efficiency  and  a 
greater  durability  than  any  other  fan  on  the  marlcet  by 
reason  of  superior  design  and  construction.  They  have  a  strong 
torque  and  give  a  greater  amount  of  breeze  than  any  othet 
malie  of  fan  consuming  the  same  amount  of  power.  Every 
piece  of  material  is  carefully  examined  and  each  fan  is  thor- 
oughly tested  before  leaving  the  factory.  They  are  made  in 
different  styles  and  sizes  to  meet  every  requirement,  and 
dealers  who  want  quick  sales  and  satisfied  customers  should 
handle  the  Lundell  Fans.  There  is  a  big  demand  for  Lundell 
Fans  and  dealers  should  send  in  their  orders  at  once. 


SEND  FOR  CATALOGUE  No.  03303. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527=531  West  34th  St.,  New  York. 


CHICAGO, 
Fisher  Building. 


BOSTON, 
275  Devonshire  Street. 


ST,   LOUIS, 
Security  Building. 


BALTinORE, 
Guardian  Trust  Building. 
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A 
ROYAL  FLUSH 
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CANNOT   BE   BEATEN. 


standard 
Telephone 
Electric  Co., 


MADISON,  WIS.,  U.  S.  A. 
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STOMBAUGH  GUY  ANCHORS. 


Stombaugh   Guy  Anchors  are  made  in  6  sizes:  3J.2,  5    and  6 
inches,  with  and  without  rods;  8,  10  and  12  inchesonly  with  rods. 


A  5-inch  or  6-inch  Stombaugh  Cuy  Anchor  will  hold 
the  strain  of  any  ordinary  Electric  Light,  Railway, 
Telephone  or  Telegraph  Pole.  Where  heavy  strains 
come,  uses,  10  or  12  inch.  We  always  recommend 
using  the  smaller  sizes  with  rods,  not  deeming  it 
good  practice  to  bury  guy  wires. 


ANCHOR  YOUR  SIIOKESTACK. 


W.  N.  MATTHEWS  «  BRO., 

EXCLUSIVE  AGENTS, 

603  CARLETON   BUILDING, 
ST.   LOUIS. 


Complete  catalog  sent  on  application. 


March  23,  1901 
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ELECTRIC  TELEPHONE  CO., 


OMI 


Medal  Awarded  at  Paris  Exposition. 


No.  36.    The  Paris     Expo"  Style  Telephone, 
Series  and  Bridging. 

Equipped  wiih  new  powerful  transmitter,  concealed  cord,  long  lever,  gravity 
switch-hook,  springs  tipped  with  platinum  points,  insuring  perfect  contacts.  Bell 
style  Bipolar  receiver,  American  Disk  Carbon  lightning  arrester  mounted  on  bell 
box. 

American  Multiple  Switchboard. 


No.   91.      Burns'    Individual    Station 
Metallic  Circuit  Protector. 

Combination  lightning  arrester  and  sneak  current  protector. 


No.  35.    New  Common  Battery 
Telephone. 

Designed  for  either  full  common  battery  or  cen- 
tralized call  switchboards.  Ample  room  is  provided 
for  4-cell  dry  battery  or  a  condenser  If  needed. 
New  powerful  transmitter  arranged  for  long  dis- 
tance common  battery  work. 


-^•^5i*-x.   =^ 


Made  for  Either  Magneto  or  Common  Battery  Systems. 
Complete  Supervisory  Circuits  and  Signals.     Perfect  Busy  Test. 

A   FEW   POINTS   OF   ADVANTAGE. 

Bridging  Jacks.         Double   Supervisory.  Electric  Light  Signals. 

NO  series  contacts  in  Jacks.  NO  cut-off  relays. 

NO  coils  in  talking  circuit.  NO  ground  at  telephone. 

NO  noise  or  click.  NO  repeating  coils. 

NO  false  busy  test.  NO  limits  to  size. 


No.  41.    The  Paris  ^'Expo"  Desk  Set. 

Equipped  with  new  powerful  transmitter  mounted  on  ad- 
justable head.  Bell  style  receiver.  New  gravity  switch-hook. 
Positive  switch-spring  arrangement,  contacts  all  platinum 
points,  silk  receiver  and  connecting  cords.  All  nickel-finished, 
making  the  most  durable  desk  style  telephone  ever  presented 
10  the  trade. 


Burns'  Central  Office  Cable 
Terminal. 

Complete  with  (Heat   Coll)  sneak  current  and 
lightning  arrester. 


2i. 
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HEADQUARTERS  FOR  TELEPHONE     INSULATORS. 


^vvvvvvyvv 

No.  p  PONY  INSULATOR. 

Weigbl  per  piece 9  J  02. 

Weight  per  1.000  packed 675  lbs. 

Packed  400  in  a  barrel. 


FACTORIES  AT 

MUNCIE,   IND. 

OFFICE  AT 

COVINQTON,    KY. 


TRANSPOSITION  INSULATOR. 

Weight  per  piece 30  oz.         |         Weight  per  1,000  packed 2,115  lbs. 

Packed  125  in  a  barrel. 

HEMINQRAY  GLASS  CO. 

""Sr-     MANUFACTURERS.     "-XT' 


No.  11  DOUBLE  GROOVE  PONY  INSULATOR. 

Weight  per  piece 10  oz. 

Weight  per  1,000  packed 700  lbs. 

Packed  400  in  a  Barrel. 


R.  G.  HEMINQRAY,  Presfdent. 

BRADFORD  SHINKLE,  Vice-President. 

D.  C.  HEMINGRAV,  Sec'y  and  Treas. 


^4#^THE    NEW 

^z:^  3  z^=^  %  Q  LID" 


i'aleiilL'd  AUK-   14.  1900. 


Adjustment  absolute  and  perfect. 

All  parts  molded  In  the  case. 

Cannot  get  out  of  adjustment. 

No  screws  to  loosen. 

The  Magnet  cannot  mo«e. 

The  binding  posts  cannot  move  or 

turn  and  cannot  pull  out. 

Cost  of  maintenance  reduced  to  a 

minimum. 


RECEIVER. 


I'alunted  Aug.  14,  1900. 

We  make  WATCH  CASE 
RECEIVERS  ihe  same  way. 


WM.  J.  MURDOCK  $c  CO., 

94  Carter  St.,  Chelsea,  Mass. 


►•♦•♦•■4 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
■     Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure tnost  favorable  qiioiaiions  and 
deliveries  for  any  part  of  the  worlif. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


V^E  have  decided 
to  carr}'  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  stc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte.  Mont. 
Columbus,  Ohio. 
Chicago,  III. 


iiLLieniose,  N.  v..  21-60. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  (^olo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,  Tnd. 
Milwaukee,    Wis. 
Minneapolis.  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester.  N.  Y. 


Seattle.  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


March  23,  igoi 
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OUR    NEW    BUILDING 

143-145  S.  Clinton  St.,  Chicago. 

Every  inch  devoted  exclusively  to  the  manufacture    of  our  HIGH   GRADE 

EUREKA  APPARATUS 


Our  new  Desk  Set,  Solid  Engine  Lathe  Turned  Spinnings,  our  new  Receivers  and  our 
new  Flashlight  Switchboard  continue  to  sustain  the  well-known  reputation  of  EUREKA  AP- 
PARATUS.   Our  Transmitters  still  continue  to  lead  them  .all. 

Send  for  our  large  illustrated  catalogue.    We  should  like  to  correspond  with  you. 


EUREKA  ELECTRIC  CO., 


143-145  S.  Clinton  St., 


CHICAGO,  U.  S.  A. 
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The  Standard  Metallic  ExpressilSwItchboard. 


Combination  Switchboard  and  Telephone,  Bridg- 
ing or  Series.    Compleie,  with  6  Drops  andJacks. 


STANDARD 


Switchboards, 
Telephones  and 
Telephone 

SUPPLIES. 


No.  34.    Standard  Maeneto,  10,000  ohms  Series, 
nlckelea  Generator. 


Hand  Qenerators. 


No.  37.    110  volt  Motor  belted  to  a  4  Magnet  Power  Generator.both  machines  being 
mounted  upon  a  slate  base.    This  same  motor  will  drive  a  6  Magnet  Power  Generator. 


STANDARD  CONSTRUCTION  CO., 

72=88  MARKET  STREET, 


write;  for  DflSCRIPTIVE  MATTER  AND  PRICES 


CHICAGO,  ILLINOIS. 


March  23,  1901 
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Dearborn 


Drue    and    CKiemical    AA/^orlcs, 
l—ab^ra-tories-'-AA/^a-ter    Ohemis-ts. 
Vege-tablo    Boiler    Oompounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler   Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  31,  32  and  33  RIALTO    BUILDING,   CHICAGO,   ILL. 


An 

Up-to-Date 
Telepiione 
Belle. 


Be  sure  that  your 
telephones  are 
equipped  with  the 
H.   C,  Mag;neto  Bells, 

The 

Recognized 

Standard  of 

Telephone 

Signaling 

Apparatus. 


BEWARE  OF  IMITATIONS. 


The  Holtzer-Gabot  Electric  Co., 


BOSTON  (BROOKLINE)  MASS. 


^HII^^VO^    ^p-F-ICE:     39-y     ^K^Vf»^^l*l<>l     ^T. 


The  Moon  Fuse  Terminal. 

NEVER  KNOWN  TO  FAIL  OR  LOSE  A  WIRE. 

Your 

Exchange  or 

Gables  are  not 

safe  unless 

Protected  by 

The  Moon 

Fuse 

Terminal 

Head. 

Sifnplifies  testing  and 
transposing  of  lines. 
Occupies  but  a  small 
space.  The  only  cost 
of  maintenance  is  fuse 


Our  New  Descriptive  Circular  Tells  all 
the  Facts. 


THE  MOON  MNFC.  CO., 

45-49  SO.  CANtL  STREET,  CHICAGO. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Worlc.  

Power  Plants  for  Long  Disitance  Transmission. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  riass. 


J     Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operator!),  railways,  etc. 

TRANSFORMERS,    INSTRU/VIENTS,    SWITCHBOARDS. 

Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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LOOK  TO  YOUR  LINE 


The  first  cost  of  complete  lightning 
arrester  equipment  may  be  saved 
in  one  season— and  this  is  THE 
season.  We  are  headquarters  also 
on  construction  material  and  all 
electrical   supplies. 

ELECTRIC  APPLIANCE   COMPANY, 

92  and  94  West  Van  Buren  St.,  Chicago. 


FUSE 

Mclntire  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Bloclts. 

Cheap,  Cobd.       MAGNET     WIRE.        Guaranteed. 


-T\A/0 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   34S-347  S.  Canal  St. 


MICA  WASHERS 


PRICES    RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.    117  Lake  St.,  Chicago. 


ENGINEERING. 

^    HERBERT  A.  WAGNER, 

Consulting  Engineer 

Railway   Lighting   and    Power   Plants, 
41 B  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


^VOLT=AMMETERS, 


POCKET  SIZE 

'^  For  Testing  Batteries  and  Batter? 
Circuits,  Locating,  Faults,  Grounds, 
etc. 

KELIABLK.        ACCURATE. 
Send  for  Circular. 
L.  M.PICNOLEX^ 

78-80  Cortland      St.,  NEW  YORK,   ><.V. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Cammutalor  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
50c.  per  stick,   S5.00  per  dozen     Send  SOc.  for  trial  stick. 
FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KU-iPilUail    a     nn  Sole  Slannfactnrers, 

•    nlCLtNllAn    «    uUi|    900,100   iraalUnKton  street,      .     CHICAeo. 


ALL  ^MALL   springs  USED 
BY  THE  ELECT«(C«L  T(?flDE 

THE  WALLACE  BARNES  CO. 

BRISTOL,  CONN.  U.S.A. 

EST.  /8S7. 

5CND  FOR  CATALOC'B.B.' 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


djuj  cl/lM 

A/K.  A- 


McKOY   CLAY  WORKS- 
BRAZIL,  INDIANA 
302  BROADWAY,  NEW  YORK 
138  WASHINGTON  ST.,  CHICAGO 


Now  in  usb  by 
the  Leading 
Electric  Rail- 
way, Light  and 
Power  Plants.  Trial  Or- 
ders Filled  Promptly. 


HAVE  YOU   USED 

LeValley-Vitae 
Carbon 

RriiQhPQ?  J.Holt6ates&Co..Agts. 

U I  U  0 1 1 C  O    .    15  Monadoock  Building,  Chicago. 


CREAM  FLUX 

AN  ABSOIiUTKLi'S'  arOSI-COBROSIVE  I1I(8ITI.ATII«C} 
80I.DEBINe  FliHK  FOR  ALIi  1IIETAI.8. 

Contains  no  add  or  any  element  Injurious  to  electrical  connect'.ona. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  'n  oue-nalf  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
16c.,  25c..  60c.  and  75c.  Special  prices  In  quantity.  Send  i6c.  for  trial  box.  Weguaraatee 
It  and  It  not  aatlstactory  money  will  be  retuaded. 


THIS  I(»  WHAT  ONE  rSER  HAS  TO  SAX  OF  IT: 

a  AFTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  yoji 
■^^    C-eam  Flux  severe  testa  on  heavy  cable  connections,  and  on  the  finest  stranded 

flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  it.    I  consider  It 

one  of  the  best  ever  otfered  for  sale.  Very  truly 

"Per  J.  H.  Goehst,  Constr.  Sunt.  CHICAGO  EDISON  CO." 


FOB  SAXB  BT  Alili  SUFFIiY^  HOUSES  OB 


CREAM  FLUX  GO., 


Sole  Manufacturer!, 
100  Washington  St., 


CHICAGO. 


Extension   Circuit   Ringer. 


This  device  Is  to  be  ]ilaced  on  the  front  of  the  magneto  and 
Is  operated  by  the  bell  clapper  striking  the  pendulum. 

It  has  no  colls  In  the  telephone  circuit. 

It  Is  purely  automatic. 

It  does  not  require  resetting. 

It  rings  only  as  long  as  the  telephone. 

It  prevents  batteries  running  down. 

It  does  not  Interfere  with  the  talking  properties  of  the  tele- 
phoue  In  any  way. 

It  will  not  get  out  of  order. 

We  warrant  it  for  one  year. 

WE  WILL  SEND  one  sample,  only,    to  any 
address  on  receipt  of  $r.oo,  postpaid. 
Pampblel  No.  W-55  on  request. 

Garton=Daniels  Company, 

KEOKUK,  IOWA. 
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t.  ROWLAND  l>*«II.Uf>«,  Vwwc-yil—. 
O.  n.  NKMIN»TOn,  JR..  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

11     f   /  PBOTXDBBrCB,  B.  I.  ' 

^^  ^J'^   BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

^Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Yokk  Stobb,  W.  J.  Watian,  28  Cortluidt  8L 
Okzoaoo  Stokb,  F.  B.  Uonnhoe,  S2  Lake  St. 
MoifTKBAL  Bbaaoh,  BugeQB  F.  PMLUpB'  EleotTl«&l  Workfl. 
MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALC,   R.  I. 


PATENT  ATTORNEY, 

188  Dearborn  Street,  Chloaco,  III., 

H*i  Attended  to  all  of  our  patent  matters  oon- 
tlnuouily  since  1891.  Morfan  &  Wrl£ht,  Chicago. 


IDEAL  AIUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Manufactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,    MICH. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Sotlcitlno. 


^  The  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


SIMPLICITY,    DURABILITY,    REFINEMENT    OF 

nCCIISII  are  the  first  points  considered  by  prospective  arc  lamp  buyers. 
VbvlUII  The  Belden  Arc  l^amp  excels  not  only  in  tne  above  points 
but  in  many  others.  Users  pronounce  it  the  most  satisfactory  lamp  on  the  market. 

It  burns  a  minimum  of  260  hours.  No  alignment  necessary.  Trims  easier 
than  an  open  arc  lamp.  Allows  easy  access  to  every  part  of  lamp,  Gives 
absolutely  steady  tight. 

Our  bulletins  give  further  reasons  why  The  Belden  should  receive  your 
careful  consideration  before  placing  your  nest  order. 

BELDEN-LARWILL  ELECTRIC  &  MFG.  CO., 

Fort  Wayne,  Ind. 

ACEIVTS:    M.  B.  Austin  &  Co.,  58  W.  Van  Buren  St.,  Chicago.    C.  E.Wilson, 
1000  Betz  Bldg.,  Philadelphia,  Pa.    R.  N.Stewart  A  Co.,  Uenver.Colo. 
We  are  now  in  a  position  to  establish  desirable  agencies  in  all  principal  cities 

in  this  and  foreign  countries. 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting' 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

GORRESPOIDERCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    527-B31  WEST  34th  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


CHICAGO, 


NATIONAL  CODE  STANDARO 


0.  K."  Weatherproof  Wire. 


Slow-Bnrning  Weatherproof 
and  Slow-Bnrning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Trans- 
mitter 


ALL  DESIGNS. 
COLORS. 
STRIPING. 


LOW  PRICES. 
BEST  WORK. 
PROI\/IPTNESS. 


Desisn  No.  l. 

Conical 
Bearing, 

Headless 
Screw  Joint, 

TAKES  UP  WEAR 
AND  ALLOWS 
USE  OF 
ORNAMENTAL 

Cap,  Screw 
or  Lock  Nut 

FOR  HEAD. 

Design  No.  4.  Patent  Applied  For.  Design  No.  s- 

PONY   ARMS.    TWO  STYLES. 

Write  for  Prices  and  Circulars. 


THE  HORIX  MANUFACTURING  CO. 


Cleveland^    Ohio. 


Brass  and  Bronze  Castings.  Metal  Spinning  and  Stamping. 

Grey  and  Malleable  iron  Castings.  Binding  Posts.        Thumb  Nuts, 

Electro  Plating.    Enameling.  Screws. 


Write  for  Prices. 


Postal  and  Western  Union  Wires  in  Office. 


Insulated 
Rubber 


Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 

WORKS    AT 

TRENTON.  N.  J. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  iTora  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 

Get  our  Catalogue  and  Prices, 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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WANTED. 

Position  as  salesman,  house  or  traveling.  Ten 
years'  exin-'rleut'e  In  various  electrical  branches, 
kxtenslve  acquaintance  In  Illinois  and  Indiana. 
Now  eiiij»lo\ecl  en  route.  .Vddress  •■TRAV- 
ELER," care  Western  Electrician,  510  Mar- 
quette Ultlg.,  Chicago. 


WANTED. 

Position  as  foreman  or  superintendent  o(  tel- 
ephone exchange.  Am  at  present  with  largest 
ludetx-ndent  exchange  In  U.  S.  Good  reasons 
for  wishing  to  change.  Experienced,  Indus- 
trious, reliable.  Address  "f'OREMAN,"  care 
Western  Electrician.  510  .Marquette  Building, 
Chicago. 


WANTED. 

Position  a^  maiiuL'er  or  j^upt-rintt-ndent  of  tele- 
)ihone  e.\.change.  Thoroughly  familiar  with  ex- 
chaniieand  toU  lineconstrucllon  and  operation; 
twelve  years'  practical  experience.  Best  of  ref- 
erences. Address  '■EXCil.VNtiK."  care  Western 
Electrician,  jiu   .Marquette  Bldg..  Chicago. 


WANTED-POSITION 

As  superintendent  or  engineer  of  lighting  or 
power  plant-  15  years'  practical  experience  in 
construction  of  1).  C-  and  alternating  plants; 
good  sieam  engineer  and  economical  operator. 
Up-to-date  on  gas  and  gasoline  engines,  expert 
storage  battery  man  and  practical  lead  burner. 
Would  lake  ilaanciai  interest  if  desired:  go  any- 
where. West  preferred.  Married;  abstainer; 
small  pay.  Address  "PRACTICAL  HUSTLER," 
care  Wcaiern  Electrician,  510  Marquette  Bldg-, 
Chicago. 


FOR  SALE. 

A  telephone  exchange  and  long:  distance  con- 
nections, paying  big  dividends,  located  in  South. 
Splendid  opportunity  to  develop;  'phones  all 
new  and  of  best  manufacture.  This  is  an  un- 
usual opportunity  for  someone.  Best  reasons 
for  selling.  Address  "H.  IS,"  care  Western 
Electrician.  510  .Marquette  Bldg..  Chicago. 

FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  inches. 
THOMAS  ALEXAKDER.  X83  E.  Randolph  St., 
Chicago. 


:i-iF9^i 


Engineers  of  standing  and  acquaintance  in 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO..   Engineers,  11    Broadway,  New  York. 


WANTED. 

After  April  1st.  exchanges  and  lighting  plants 
to  Install.  WMll  superintend  all  work.  Prefer 
location  In  Colorado.  New  Mexico  or  California. 
Address  FRED  K.  COOPER.  Lamar.  Colo. 


SPLENDID  OPPORTUNITY 

Toacqiilr*.-  lar^'o  iiiien'St  in  [■!i\i[i^'  Iiuiependent 
lelepljoiie  ^-ystem.  Active  telepliune  man  willing 
to  put  part  of  earnings  into  extending  and  Im- 
proving lines  preferred.  $25,000  required. 
JOHN  HAY  KUHNS,  518  First  Nafl  Bank  Bldg., 
Omaha.  Neb. 


BIDS    FOR    ELECTRIC     LIGHTING, 

Bids  will  be  received  up  to  12  o'clock 
noon  of  the  3d  day  of  April,  1901,  for 
furnishing  this  city  with  45  arc  lights  of 
2,000  caodlepower  each,  and  for  operating 
city  waterworks. 

Bids  for  lights  to  be  per  1,000  lamp 
hours,  and  tnust  be  addressed  to  D.  E. 
Fox,  chairman  committee  on  waterworks. 
A  five-year  contract  and  ten-year  franchise 
will  be  given. 

M.  E.  NIcMAHON,  Mayor. 

Attest:     Rov  Pendt,  Clerk. 

Carrollton,  111.,  March  14.  1901. 


MTE    BUY    AND  Slzl.1. 

SECOND-HAND  ELECTRICAL  MACHINERr. 
WALSH'S  SONS  &  CO., 


HIGH-SPEED  AUTOMATIC  ENGINES. 

We  make  a  specialty  of  tbis  class  of  machinery. 
Our  stock  cbanges  so  rapidly  that  we  deem  It 
useless  to  give  list  here.  We  handle  everj-thlne 
in  the  line  of  Steam  Power  Etmipment.  All  of 
'.t  Is  thoroughly  repaired  and  refiuished.  Write 
for  particulars.  CAMP  ElUCIKKKBBIHe} 
CO..  18  l».CimalSt..  Chicago.  111. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 

STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  Tbe  Royal  Electric  Co.,  Montreal  and 
Toronto. 


D.   L.   BENSON, 

CONSULTINO,  CONSTRUCTINQ. 

ELECTRICAL   AND 

MECHANICAL   ENGINEER. 

520  MONADNOCK  BLOCK, 

Telephone  IVIaIn  3244.  CHICAGO. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chicaio. 


WE     BUY    AND    SELL 

Dynamos, 

Engines, 

Boilers. 

Write  for  price-list  No.  40. 

Illinois  Maintenance  Company, 

E.  H.  CHENEY,  Manager. 
204  Dearborn  St.,  Chicago,  III. 


SECOND-HAND 
BOILERS. 

Two  G6  in.  X  15  ft.  6  in.,  with  76  3-in.  tubes  each. 
One  battery  of  six  boilers,  each  48  in  x  IG  ft., 

with  34  4-in.  tubes  and  cross  dome. 
One  battery  of  two  boilers,  each  54  in.  x  16  ft., 

48  3^-in.  tubes  and  cross  dome. 
One  fl6  In.  x  15  ft.  6  In.,  with  90  3S^-in.  tubes,  plug 

hat  dome. 
One  GO  in.  x  16  ft.,  with  60  4-in.  tubes,  plug  hat 

dome. 
One  48  in.  X  14  ft.,  with  40  3!.^-in.  tubes. 
One  44  In.  x  9  ft.  8  in.,  with4G3-ln.  tubes. 
Two  48  in.  X  12  ft.,  with  46  snn.  tubes. 

E.This  is  only  a  partial  list.    Write  us  your  wants. 

A.  F.  BARTLETT  &  CO.,  Saginaw,  Mich. 


TELEPHONE 
IRONS. 


We  manufacture  an  Electric  Soldering 
Iron  especially  for  telephone  work. 

Are  in  use  by  manufacturers  of  switch- 
boards and  by  exchanges  everywhere. 

Sind  order  for  sample  iron  and  you  will 
US5  no  other. 

MANUFACTURED  ONLY   BY 

American  Electrical  Heater  Co , 

DETROIT,   MICH. 


Weight.  15  oz.    Length  of  iron,  13  ioclies.  Tip, 
'a  inch  in  diameter.    Consumes  80  watts. 


A  Direct  Kesdlng  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  iSAOi:  <&  BBO., 

Successors  to  American  Electric  Specialty  Co., 
123  I^iberty  »t..  New  Tort:  City. 

New  York   Agents   Wirt   Electric   Co.   Rheo- 
stats and  Brushes. 


ALTERNATiNG  GENERATORS. 

1  aw-llght  Thomson-Houston,   AIS. 

2  COO-Ii-ht  T.-H.,  A6. 

1    600-light  T.-II..  30  K.   W.,  2-phase. 

1  eoo-liglit  T.-H..  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-llKht  G.    E..    A30.    toothed   arma- 
ture, couii'ound  wound. 

2  6o0-Iight  T.-H.,    A35.    seif-oliiTS,    com- 

I)o.site   wound. 

1  750-iight  Wood,  compound,  seif-oiier. 

2  "DO-light  Westinghouse,   s.    o.,   37*^   K. 

W. 

1  900-iight  Warren,  45  K.  W.,  inductor 
tj-pe. 

1  1000-iight  Wood.  50  K.  W.,  toothed 
arnit. 

1  1000-ilght  Siemens  &  Ilaiske,  50  K.  W.. 
60-cycie,  slugie-pliase,  in- 
ductor typL-. 

1  1200-llght  Siemens  &  Hnlslie,  60  K.  W., 
60-cycie,  single-phase. 

1  50  K.  W.  S-en.ens  &  Ilnlsiie,  60-cy(Ie, 
two-phase,  rotary  trans- 
former. 175  volts  alt.  to  250 
volts  direct. 

1  1200-iight  Warren.  60  K,  W..  sei(-oilcr, 
inductor  type. 

1  12C0-llght  General  Electric,  A60,  com- 
posite wound,  toothed  armt. 

1  12C0-light  Westlnghouse,  60  IC.  W..  com- 
pound, toothed  armature. 

1  1200-liKht  Westinghouse,  60-cycle,  60 
K.  W. 

1  1300-Ilght  T.-H..   A70.   comp.   wound. 

1  ISW-light  Gener.ii  Eiectric,  mouocyciic, 

75  K.  W.,  60-cycic. 

2  1500-ilght  Warren  Medl>crry.  75  K.  W.. 

latest  type,  two-phasr-,  new. 

1  2400-llght  Westinghouse,     120     K.     W., 

tootiied  armature,  compound 
wounrl. 

2  2400-llght  General   Eiectric,   120   K.   W., 

toothed  armt.,  comp.  wound. 

2  2400-llght  Westinghouse.  120  K.  W..  60- 
cycie,  toothed  armt..  comp. 

1  4000-iight  Wood.  200  K.  W..  self-oiler, 
comp.  wound,  slotted  armt, 

1  4800-llBht  Westinghouse,  240  K.  W.. 
seif-oiler,  comp.  wound, 
toothed  armature. 


regory: 

ELECTRIC  CO. 

54-62  S.CLIAfrOrt  ST.  CHICACa 

BARCAINS-FOR  SALE. 


ARC  DYNAMOS. 


20-iight  2000  C. 
30-ilght  1200  C. 
30-Iight  2000  C. 
35-llght  2000  C. 
35-iight  1200  C. 
40-iiglit  2000  C. 
45-ilgbt  1200  C. 
45-light  1200  C. 
50-light  1200  C. 

50-iight  2000  C. 
50-iight  2000  C. 

60-light  2000  C. 
60-light  2000  C, 
60-ilght  2000  C. 
65-iigiit  SOO  C. 
65-iight  2000  C. 


2    75-ilght  1200  C. 
2    75-ilght  1200  C. 


2  75-liKht  £000  C. 

3  125-light  1200  0. 


P.  Western  Electric. 

1'.  T.-H.,  K12. 

P.  Brush,  No.  7. 

P.  T.-H.,   L.  D.  2. 

P.  Wood,   No.  6. 

P.  "West.    Eiec.    s.   o. 

P.  T.-H  .  M12,  ball  ar't. 

P.  Brush,    No.    7. 

P.  T.-H.,  L.  D.  12,  ball 

armature. 
P.  Brush.    No.  7%. 
P.  T.-H..  M.  D.  2,  ring 

armature. 
P.  West.   Eiec.,   s.  o. 
P.  Westinghouse. 
P.  Wood.  No.  8. 
P.  Bail,  4  amp. 
P.  Brush.   No.   8.   Steu- 

benrausch  fireproof 

commutator. 
P.  Wood,      with     new 

armt. 
P.  Standard,      self-oli- 

ers. 
P.  Westinghouse,  s.  o. 
P.  Exe.Msior.    latest 

type. 


MO-VOLT  INCANDESCENT 
DYNAMOS. 

1  lO-light  Roth,  compound. 

1  ?5-ilght  Mayo,  slow  .speed. 

1  r,0-iight  Hanl;eye. 

1  50-iight  Lundell,        self-oiler,        slow 

speed. 

1  aO-light  Card,  multipolar,  self-oiler. 

1  55-iight  Gibbs,  M.  P.,  compound. 

1  60-llght  T.-If.,   compound. 

1  60-light  Mather. 


1     65-light  Croclier-Wheeler,   s.  o. 

1      80-iight  Sprague. 

1    100-iight  Bain,  compound,  seif-oiler. 

1  100-ilght  Siemens    &    Halske,    type   h. 

H. 

2  110-light  Giljbs,  compound,  self-oilers. 
1    110-light  Edison. 

1    135-iight  Gibbs,  M.  P.,  self-oiler. 
1    150-light  Mather,  compound,  seif-oiler. 
1    150-light  Gibbs,   M.   P.,  seif-oiier. 
1    loO-ilght  Edison. 

3  150-light  Fisher,    direct    connected    to 

engine. 
1    160-iight  Card,  seif-oiler. 
1    180-light  Siemens    &    Halske,    M.    P., 

s.  o. 
200-light  Hockford. 

210-iight  Edison,  selt-oilers,   12   K.   W. 
210-iight  Siemens  &  Halske. 
210-light  Siemens   &   Halske.   M.   P. 
210-llght  Gibbs.  M.  P..  self-oilers,  s.  s. 
225-iight  Detroit. 

250-light  Westinghouse,    hoviz.    type. 
250-iiglit  Commercial,  comp.,  seif-oiier. 
250-iight  Eddy,  seif-oiier. 
270-llght  General    Electric,    15   K.    W., 

M.   P.,   direct-connected. 
275-iight  King,   seif-oiler.    co:upound. 
30O-light  Columbian,    multipolar. 
300-light  Gilihs,  M.   P.  seif-oilers. 
340-light  Eddy,  seif-oiier.   compound. 
350-ilght  llawkeyc,   componud. 
3?0-iight  National,    seif-oiier.    corap. 
350-Hght  Edison.  20  K.  W.,  shunt. 
350-light  Western   Electric. 
350-llght  Fisher,  M.  P. 
360-iight  Duplex  multipolar,  comp. 
500-light  Siemens  &  Halske,  self-oilers. 
540-light  Edison.  30  K.  W.,  compound. 
600-llght  Elckmeyer. 
700-ilght  Westinghouse,    slow      speed, 

M.  P. 


1    15 

1    80 
1  150 


2    SOO-iight  Edison,  45  K.   W.,  self-uilera, 

compound. 
1  lOOO-light  Edison,  60  K.  W. 
1  1200-light  Siemens    &   Halske. 
1  1350-ilght  Siemens  .&  Halske,  80  K.  W., 

for  direct  connection. 
1  1500-light  Siemens  &  Halske,  100  K.  W. 

1  2500-ilght  Siemens  &  Halske.  150  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  lYz  K.  W.  Fisher,  125-volt,  with 
Fisher  engine. 

K.  W.  Goneral    Electric,    125-volt, 

with  Case  engine. 
K.  W.  Siemens  &  Halske,  125-volt, 

for   diiect   conuection. 
K.  W.  Siemens  &  Halske,  125-volt, 
for  direct  connection. 
1    60      K.  W.  Siemens  &  Halslie,  250-volt, 

for  direct  connection. 
1  120      K.  %y.  Siemens  &  Halslce,  250-volt, 

for  direct  connection. 
1    75      K.  W.  Westiiiffhouso.  500-volt, 

with  Westinghouse  comp. 
engine. 

220-VOLT  GENERATORS. 

1    10  K.  W.  T.imdell,  s.  o..  M.  P.,  s.  s. 

1    12  K.  W.  Edison,    seif-oiier. 

1    20  K.  W.  Sprague.    compound,    s.    o, 

1    40  K.  W.  Eddy.   M.   P. 

1    45  K.  W.  Edison,  compound,  seif-oiier. 

1  GO  K.  W.  Siemens  &  Halske,  M.  P.. 
s.  0.,  for  direct  connec- 
tion. 

1  120  K.  W.  Siemens  &  Halske.  M.  P., 
s  o.,  for  direct  connec- 
tion. 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H.,  self-oiler. 
1  25  K.  W.  T.-H..  solf-oiler. 
1  25  K.  W.  General  Electric.  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W.  Siemens     &     Halske,     brand 

new,  M.  P.,  Churchward 
type,  s.  0.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,   compound,   self-oiler. 

1  60  K.  "W.  Kdison.   compound,   self-oiler. 

1  75  K.  W.  Westinghouse,  Kodak  set. 
M'estinghnuse  generator  and 
Westinghouse  comp.  engine, 
14x21x14,  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS,  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SUPPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERS  OF  THE  APPARATUS. 
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Thos.  Wrigley's 

steel  Toggle  Bolt,  Insulated 
Arc  Lamp  Ground  Breakers 
and  Steel  Girder   Clamps. 


Insulated     ^    Arc  Lamp, 

Ground  Breakers  with  Glass  Ball. 


THOS.  WRIGLEY, 

300-306  Dearborn  Street,        CHICAGO,  ILL. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SE>1)  FOR  CIRCULAK  AXD  PRICES. 

THE  LEGIANCHE  BATTERY  CO., 

111  to  117  East  131st  St..  N.  Y. 


WE  EXCEL  AND  UNDERSELL  ALL. 


WE  ARE  SELLISti 

H.iieryiran(!i..gL«nips  Ilii.OO 
I'elephoiie.  complete,  -  5.95 
Electric  Dftor  Bells,  -  -  ].ou 
Electric  Carriage  I.igblE,  5.0<) 
Bniierj  Fan  Motor,  -  -  S.W5 
Electric  Hand  liantenis,  2.00 
Pocket  Flash  Li^hlB,  -  1.50 
Miniature  KlectncLaiiipG.  .10 
SK  Medical  Batteries,  -  3.95 
CJenuiiie  Electric  BelLi.  1  OO 
?]2  Belt  with  Suspensory,  2.60 
Genuine  Electric  Insoles,  .25 
Telegraph  Outfiie,  -  -  2.75 
Battery  M  olors  fn.ni  »]  to  12  OO 
Battery  Tabic  J.anips,  -  3.00 
Necktie  Lights.  76  cIb.  to  S.OO 
Bicycle  Electric  LiglUB,  2.2.T 
Electric  Cap  I.iglilE,  -  200 
Electric  Rathvay,  -  -  a.60 
Battery  Student  Lamp,  -  4.00 
Dry  BatlericEi.perdozen,  2.25 
Electric  Rooks  at  low  prices. 
We  undenell  all  oa  EverytlilDt 
Elcdrical. 

OHIO  ELECTRIC  WORKS 

CLEVELAND,   O. 

liiesand  Supplies. 
anied-SendrorNe 
Catalogue,  jjsioiit. 


B 

Manfrs. 

of  the 

well 

known 


rotHERo 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOB  DtSCRIPTlVE  CIRCULAR   AND  PRiCE  LIST. 


REPAIRS  wclKuXg.!":  National  Electric  Company's  Machines. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can   REPAIR  them  or  will  BUY  them. 


MANUFACTURERS 

BABBITT  METAL,  BAR.  WIRE  SOLDER, 

PIG  LEAD.  INGOT  COPPER,  SPELTER,  ETC 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Cfllcago, 


htbite  fob  cataxoocb  asd 
aiscoukt  shbjbx. 


THOROUGH  INSPECTIONS 

AND 

insurance    against    Loss    or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  JI.  ALLEN,  President, 
\VM.  B.  FRANKLIN,  Vice-President, 
F.  IS.  ALLEN,  Second  Vice-President, 
J.  B.  PIERCE,  Secretary, 
L.  B.  BRAINBRD,  Treasurer, 
L.  F.  MIDDLEBROOK,  AEsf.  Secretary. 


Technical  Education  by  Mail 

The  .4iDi>rlr.in  Sthnol  uf  Correspnnili-npe  offers  instniction  in 
Engineering  Courses  und'er  a  staff  of  instructors  trained  in 
tile  best  technical  schools  of  the  coii^ilry.  It  is  cliartered 
under  the  educational  laws  nf  Massachusetts.  It  is  locaied- 
in  Boston,  the  home  of  three  of  the  furcmost  technical 
schools  of  the  land.  It  is  not  intended  to  take  the  place  of 
a  residence  school,  but  to  enable  that  class  of  anibiiious 
peo|)le  who  hai-e  no  opportunity  to  ntteiid  a  residence  school 
to  piirsiie  —  under  the  guidance  of  able-  instructors  —  studies 
during-  their  leisure  moments  which  they  feel  to  be  of  value  in 
their  daily  lives.  To  introdnce  the  high  standard  of  instruc- 
tion the  Trustees  have  voted  to  award  a  limited  number  of 

Free  Scholarships 

¥        Electrical    f^  •  • 

ln:n=Engmeenng 

Including  a  Thorough  Course  in  Mechanical  Drawing 

This  offer  ako  afTnnis  an  excellent  opporlniiiry  for  intUvidiial 
an^l  private  insfriictiim  in  .M.itheniatics.  the  Natural  Sciences 
and  Mechanical  Drawing.     Prospectus  on  request, 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
BostoQ,  Mass.,  U.  S.  A. 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


READY  FOR  THE  MARKET. 

"FEHOO,"  the  iie\r  atyle  Creole  rosette.   In- 
sulation perfect,  lone  fuse,  superior 
In  every  detail. 

Peru  Electric  Mfg.  Co.,  Peru.  Ind. 


■<ci_ir<i    ivi^caKi-    ^v^iM^vivi^. 


Setfi  of  castings  and  material  furnished  In 
various  stages  of  completion.  Wrought  Iron 
fields-.armatureformedof  punchlugs  of  sheet 
iron  contain*  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  vdres  to  binding  sere wa 
set  in  fibre  connection  board  at  top  of  poI« 
pieces.  Run  as  motor  ■will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-Tolt  current.  Run  as  a  generator  will  light 
rour6-candle  lamps.  This  machine  Innot  atoy 
but  is  designed  for  use.  Many  interesting  ci- 
perinients  can  be  performed  with  theee  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each  &et  of  material,  showing  how  to  con- 
nect for  both. SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired. 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODELSHOP, 

129.131  West31|tStreet,NEWY0RKCirY. 


PARAGON 

FAN 
MOTORS 

FOR 
DIRECT  CURRENT. 


1901. 


HIGHEST  EFFICIENCY, 

ATTRACTIVE  IN  DESIGN, 
HANDSOMELY    FINISHED. 

GUARANTEED, 
ELECTRICALLY 
AND  MECHANICALLY. 


BULLETIN  NO.  61 


Contains  full  descriptions,  illustrations  and 
prices  of  DESK,  BRACKET.  TRUNNION  AND 
CEILING  FANS.  Mailed  promptly  upon  request. 


PARAGON  FAN  &  MOTOR  CO. 

572-578    FIRST    AVENUE, 
NEW  YORK  CITY. 


BRANCH  offices; 


CHICAGO,  ILL.,       48  W 
PHILADELPHIA,  PA., 
BOSTON,  MASS., 
ST.  LOUIS,  MO., 
CLEVELAND,  OHIO, 
MILWAUKEE,  WIS., 
DENVER,  COLO., 
CINCINNATI,  OHIO, 
EXPORT  DEPT.,  N.  Y 


est  Jackson  Boulevard. 

522  Drexel  Building. 

31  Milk  Street. 

638  Century  Building. 

39-47  East  Prospect  St. 

408  Ulhlein  Building. 

1732  Champa  Street. 

57  Perin  Building. 

572-578  First  Ave. 


G.  I. 


INCANDESCENT 


LAMPS. 
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We  Never  Follow  But  Always  Lead- 


Diamond  Soldering    St/c/C. 

\jUiT  THE  THINU  fCR  (.OniTRULTIOn    nORK     .         HAtlDY   FOn  THL  KIT 

nON-CORROSIVE:  NO    ACIDS'. 

ilClVCS  UPllVEfiiAL  SATIifACTION     UNlTtb   LLAO  TO    IRON,  LLAO  TO  BRASi.OR  LtAD 

lU    ^"^^^D    iUPtRlOR   lOR  UilOn  lUPFtfl,  (jAL-vftWiUO  IflOn  OR  Tin  Wl)R^,..,t'^  ^0^-LORROilV[ 

|Ai.,^THE  BURNLEY  BATTERY  Jt  MFG..  CO.  PA\nt.SVlV.LE.O, 
DIAMOND  SOLDERING   STICK. 

A    sub5tjtute   for   Acids,   Solderintr   Salts   and   Rosin,   and  Non-Corrosive. 
Put  tip  in  '4.  '-.  1.  ."innd   10  Ih.  |i:ick;i-t  -, 

BE  UP=TO=DATE 

and  use 

BURNLEY  PASTE. 

Convenient  to  handle. 

Economical  and  superior  to  old 

methods. 

If  once  used,  no  other  will  satisfy. 

Used  all  over  the  world. 


BlRNLEYS 
JLDERIN6  V% 

1    '-^'Xltfliron.LeodtoB'^^ 
r  Lead  to  Lead' 


5,,  f^i^  fumes  flit flVfliPr 

BURNLEY  SOLDERING  PASTE. 

BURNLEY  BATTERY  &  MFG.  CO., 

•PAINESVILLE,  OHIO. 


Write  U5 

for 

Circulars 

and  Prices 

or 

Order 

from 

your 

Dealer. 


!R\JRNtE)' 


DRV   BATTERY. 


EDISON  LALANDE  BATTERIES. 


rOR  ttAS  ENaiNCS, 

•  LOT  MACHINES, 
AUTOMOBILES, 

RAILROAD  SIGNALS, 
CROSSING    BELLS. 

•  MALL  MOTORS, 

ere. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTABLC 
WORK. 


FULL  DESCRIPTION  IN   BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY. 

ISiriFTH  AVENUE,  NEW  YORK. 


New  Excelsior  Dry  Battery 


DON'T 


take  our  word  for  it. 


Slake  ns  prove  that  we  manufacture  a  thoroughly 
efficient,  nniform  and  reliable  dry  battery. 

Sent   on    approval    for   sixty   days    to  any   responsible 
concern. 

After  testing  it  you  will  not  consider  any  other  make. 

It  is  nearly  as  low  in  price  as  the  worthless  cells  you 
have  tried. 

New  Excelsior  Dry  Battery  Manufactory, 
110  GREENWICH  ST.,  NEW  YORK. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laigrht  Street,  New  York. 


O.  K.  BATTERY. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 


"•w-nlifci. 


Tx2l/,5[2% 


USED  FOR 
BELL  WORK, 

Crade   Crossings, 
Telephones,  Gas 
Engine  and 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND     FOR      PRICE-LIST.     190 


The  Non-Polarizing  Dry  Battery  00.^ 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEARBORN  ST.,  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


"New Standard"  Dry  Batteries 

ARE  THE  STANDARD  OF 

OUR  NAVY  AND  THE  WORLD. 


An  experience  of  many  years  in  dry 
battery  manufacture  has  given  this 
battery  the  supremacy  it  holds  overall 
others. 

It  is  the  best  dry  cell  ever  made. 

They  are  made  in  all  standard  and 
special  sizes. 


THE 


fi 


AUTOGAS"  DRY  DATTERY  FOR   PORTADLE     \ 
SERVICE  IS  THE  REST  MADE.  X 


For 

Automobiles, 

Launches, 

and  all 

IgnHlon   work 

where 

compactness 
•  I 

I     is  a'requlsite. 


ROCHE, 
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The  National  Automatic 
Telephone  Co., 

1 53  W.  Jackson  BW.,.^S^ 

CHICAGO.  lyB-i 


PARTY  LINE  'PHONE. 


Our  No.  3  Automatic  Switch. 

Remember,we  show  and  do 
what  we  adveriise,  and  use 
you  right.  Our  PARTY  LINE 
'phone  the  only  automatic, 
selective  and  secret  party 
line  instrument  on  the  market. 
No  annoyance  by  other 
people's  bells;  only  yours  as 
wanted. 


Short  Circuits  do  not  Injure  but 
IMPROVE  Them. 


r&s* 


i-t-teriei 


ColiMs  Battery  aM  Scecialty  Co., 

25  North  Scioto  Street, 

COLUMBUS,    OHIO. 


•€«*- 


FACTORY     AT 

,    J3i   50.  CAI^^Al:    STREET 


W.  O.  ttEISS\'JE«.  ere»ldent.        yv.  Y.  MlljliKK,  wecrelary  and  Treaenrer. 


i  MEASURED  TELEPHONE 
SERVICE 


: 

I 

♦ 


Gives  subscribers  a  metallic  circuit  line 
equipped  with  long  distance  instroments  at  a 
moderate  annual  rate  for  a 
limited  number  of  calls,  all 
incoming  calls  being  free.  By  its  use  25,000  Chicago 
patrons  can  call  you  up  without  cost  to  you.  It  is  the  ideal 
service — and  the  cheapest — for  moderate  sized  business 
houses.      Get  your  name  in  the  telephone  book. 


Business  and 
Residence  Telephones, 


tQl^  per  day 

lU  Viand  up. 


rjisrii,  CHICAGO  telephone  co. 


HELIOS-UPTON  STORAGE  BATTERIES 

For  Street- Railways,  Power  and  Lighting  Plants,  for  Electrical  Vehicles,  Telegraph, 

Telephone  and  Electric  Elevators. 

Telephone  Batteries  a  Specialty 

BATTERY  SUPPLIES  AND  REPAIRS.~We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the  Electric  Storage  Battery  Company.  Send  us 
dimensions  of  plates  required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with  better 
results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you  to  the  Kansas  City  Electric  Light 
Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


•MIA, 


CMI 


,  lt.1-. 


tooY,  isnjKi 
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To   Win  Thee  Favor 

HAVE  REGARD  FOR 

EFFICIENCY -a 
BEAUTY. 


Our  Type  "E" 
Wall  'Phone 

Is  the  smallest  and  handsomest  wall 
'phone  in  the  market.  An  ornament  in 
home  or  office. 


All  Parts  Fully  Guaranteed* 


We  are  manufacturers,  not  assemblers.  Make  all  parts  direct  from 
the  raw  material.  Imported  steel— pure  rubber — mica  and  rubber 
insulation  give  highest  grade  results. 


c:^?^^  .^^C^^^y^'TG' ^^c^^^^^^^  N 


Chica.go  Office, 
1511  Monadnock  Blk. 


ClevelsLnd,  OKio, 

63-75  Frankfort  Street. 


^H^^ 

llC^^^^^I 

k. 

1^^ 

OUR  LEADER. 


Latest  Type  and 
Most  Improved 

Telephone 

on  the  Market. 

Best  Quality 

Throughout. 


Receiver  and 

Generator  on  a 

level  with  arm 

Transmitter 

on  a  level  with 

mouth. 

All  Working 

Parts  Easily 

Accessible. 


We  Manufacture  Full  Line  Telephones 
and  Switchboards  for  Exchange  and 
Long  Distance  Use. 

Construction  Material  and  Supplies 
used  with  Telephones. 

Central  Telephone  and  Electric  Go. 

No.  909  MARKET  STREET, 
St.  Louis,        ....         ivio. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  No.  36. 


Mev  powarf  ul  tratiBmltter. 

Concealed  cord. 

Bridging  and  Beries. 

Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  1900  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTflUCTlON  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  BiQ  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sono. 

LET  US  TELL  YOU  ABOUT  THEM. 
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TWIN  SETS. 

Just  what  you  need  for  assembling 
or  remodeling  old  'phone.  Any  part 
can  be  removed  or  inspected  without 
interfering  with  the  rest. 


63-75  FraLukfort  St.. 
CLEVELAND.  OHIO. 


No  Vital  Pa^rts 
Exposed — 

All  working  parts  are  concealed 
from  the  inquisitive,  yet  easily 
accessible  to  the  inspector.  Also 
all  parts  are  interchangeable,  mak- 
ing repairs  simple  and  easy.  Write 
for  trial  offer. 


DESK  SETS. 

Working  part  and  coil  in  base — mica 
insulated  switch — conductors  c  o  n  ■ 
cealed.  Beauty  in  design  secured 
without  sacrificing  efficiency  and  merit. 


1511  Monadnock  Blk.. 
CHICAGO.    ILLINOIS. 


►•♦•♦•»•♦•♦■♦• 


♦ 

X 

♦ 


Those  Interested 
in  Telephones 

Send  for  our  circulars  and  information  regarding 


a 


PACIFIC    PHONES. 


?? 


All   new   and   original    and    guaranteed   to   be 
absolutely  perfect. 

Desk    Phones    and    Inter-communicating    Phones    for   offices,    stores, 
residences,  etc. 

Our  Inter-communicating  System  is  perfect  in  detail,  and  these  phones 
are  equipped  with  Johnson's  Automatic  Switch.      It  will   pay  you    to  inves- 
tigate this.     We  shall  be  pleased  to  furnish  you  any  informa. 
tion  which  you  may  desire  regarding  our  apparatus. 

We  make  a  specially  convenient  and  handsome  phone  for 

residence  work. 

Discount  to  dealers  and  to  the  trade. 
Yours  very  truly, 

PACIFIC    ELECTRIC    CO., 

LA  CROSSE,  WIS.,  U.  S.  A. 


♦ 
♦ 

♦ 

\ 

X 

♦ 

X 

♦ 
♦ 
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SLOT  MACHINES '°>  TELEPHONE  PAY  STATIONS. 


YEARS  OF  EFFICIENT  SERVICE  HAVE  PROVEN  THE  RELIABILITY 
OF    OUR   APPARATUS. 


,UT     IMOIME  A.S 


OUR    MACHINES   ARE    STRICTLY   AUTOMATIC,   BECAUSE    WHEN 
THE  COIN  IS  DEPOSITED  THE  MACHINE  DOES  THE  REST. 

There  is  no  crank  to  turn, 

lever  to  pull, 

nor  button  to  push. 

A  SERVICE  EQUAL  TO  THAT  FURNISHED  BY  BELL  COMPANIES, 
AND  NOTHING  LESS  WILL  SATISFY  THE  PUBLIC.  CATALOGUE 
FOR   THE   ASKING, 

SATISFACTION  GUARANTEED. 


MASON  TELEPHONE  PAY  STATION  CO.,  ^"■""s""'  """■■ 


Bi 


OUR  LATEST   PRODUCTION. 

"Century"  Combined  Central  Battery  and  Magneto  Switchboard. 

Main  Line  Lamp  Signals. 

Complete  Supervisory  Lamp  Signals  Arranged  for  Capacities  of  from  iOO  to  20,000. 


Central  Energy  Telephones. 

Bridging  Telephones. 

Wound  to  meet  all  require- 
ments. 

Series  Telephones. 

DESK  SETS— Latest  Design. 

Something  New  in 
Intercommunicating  Telephones, 

Both  Wall  and  Desk  Sets. 


TERMINAL  HEADS  for  both 
INSIDE    and    OUTSIDE   Use. 


CHEAPEST  AND  BEST 
ON  THE  MARKET. 


Automatic  Lightning   Arresters. 
Construction  Supplies  of  all  kinds. 


'Write  us  for  catalogue  and  prices. 

WE  CAN  CERTAINL,Y  INTEREST  YOU. 


CENTURY  TELEPHONE  CONSTRUCTION  COMPANY, 


rii 


Str< 


>-t,    Oleveland,    OHio. 
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SLOT  TELEPHONES. 


^A^- 


SLOT  TELEPHONES  FOR 

ALL  KINDS  OF    SERVICE, 

ALL  KINDS  OF  LINES, 

ALL  KINDS  OF  PEOPLE, 

ALL  MACHINES  MECHAN- 
ICAL and  GUARANTEED. 


No  contact  points  to  become 
dirty. 

No  wiring  to  get  out  of  order. 

No  trouble  for  repair  men. 


THE   BEST  MACHINE 
IN  THE  WORLD  TO-DAY. 


NO.  4 


All  machines  are  protected  by  U.  S.  and  Foreign  patents. 

AMERICAN  TOLL  TELEPHONE  CO. 

43-5-7  Sheriff  St.,  Cleveland,  Ohio. 
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FARR  TELEPHONE  AND  CONSTRUCTION  SUPPLY  COMPANY, 


CATALOGUE  FREE. 


357     DEARBORN     STREET,    CHICAGO.  HAND-BOOK  OF  INFORMATION   FREE. 

After   April     1st  Address   will  be    118   and    I20  JACKSON    BLVD.,   WEST. 


We  have  2,000  Keelyn  Arms  and  Transmitters,  Bran-New,   Cheap, 

1,000  Keelyn  Receivers  with  cords.    We  Manufacture  these  Goods.    Guaranteed. 

Try  our  Bridging  and  Exchange  Telephones.    Guaranteed  to  give  you    Perfect  Satisfaction, 

Can  Fill  Orders  Promptly  for  Brackets,   Cross-Arms,   Class  Insulators  and  all  Supplies. 


WE    GUARANTEE    THE    ABOVE    GOODS    TO    BE    THE    HIGHEST    GRADE    IN    THE    MARKET. 


NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS 

You  Ought  to  Have  One.   Sent  Free  on  Request. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 
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MANHATTAN  ELECTRICAL  SUPPLY  C0/^="'^"-'^'^^^^"'^ 


188  Fifth  Ave..  Chicago. 


:\A/  01 


e:  goods  ^^/E:  iviaki 


£ t. 


I 


1^ 


t 


#, 


C:-&c=i 


CHICAGO 


Branch  at  186-188  Fifth  Avenue  is  now  open  for  business. 

Catalogues  and  Net  Price-lists  are  in  the  hands  of  the  printer.  We  are  constantly  adding 
new  goods  to  the  long  list  now  manufactured  at  our  factories  in  Jersey  City  and  are  in  a 
position  to   quote  very  low  prices  for  high  grade  supplies. 


ir 


*5/S3 


Catalogue  No.   12  [  470  pages]  will    be  ready  about  April  First.      Mailed    Free  to  the  trade  on  application. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32   CORTLANDT  ST.,  NEW   YORK.  186-188   FIFTH   AVE.,  CHICAGO. 
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Cbe  Raines  $  Dopes  Co., 


manuTacturers  of  6uaranteed 


Cclepbone  Apparatus  rore^erp  possible  lise, 


CMcago,  III,  15.  S.  fl. 


J.  H.  Van  Vlissingen.  President.  W.  C  Heinroth,  Treasurer. 

L.  G.  Wheeler,  Vice-President.  L.  G.  Bowman,  Secretary  and  General  Manager. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jeffersor  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY   WELL   CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Sitk  wound  armature. 
Platioum  contact  hook  switch. 
Rpcpiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  In  use . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


TRADE  MAR  K 


New  Western  express 

NO.  3 
Bridging  Telephone. 


WRITE  FOR  PRICES. 


ORDERS  FILLED  PROMPTLY. 


BUGO  SCHUMaCHKR,  Prest. 

J.  A.  ARBOGAST,  Vlce-Preet. 


MAX  SCHUMACHER.  Sec'y  and  TreM. 
M.  GARL.  SupL 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  Houi. 
Telephona. 


Sole  Patentees  and 
Manufacturers  of 

6irl  Railway,  Hotel  and  Factory  Telephona 

Systems.    6arl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intorcommunloillni 
Factory  Tolophont. 


MAGNETS. 

IIJlC}NBTS,  SOL.EWOIDS  AIVD  IHTDUCTION  COILS  MADl! 
ANY  SIZE  AWD  TO  AXY  RESISTANCE  FOB 
TELEPHONE  AND  SWITCH- 
BOARD W^OBK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO, 

505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 


DEALERS:and:CONTR  ACTORS 

For  Satisfactory  Interoommunlcatlngr 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


TELEPHONES. 

We  are  now  manufacturinK  telephone  instruments  complete.  We 
want  to  send  PREPAID  A  SAMPLE 'PHONE  to  every  exchange  in  the 
west.  If  not  satisfactory  return  at  our  expense.  Write  us  for  prices  and 
one  of  our  new  handsomely  illustrated  telephone  catalogues.  We  also 
carry  a  full  line  of  telephone  and  electric-light  supplies. 


HODGE-WALSH    ELECTRICAL    ENGINEERING   CO. 

KANSAS  CITY.   MO. 
LONG-DISTANCE  TELEPHONE,  2279. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  JLOO. 

This  hanabook  Is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  worklDR  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
liBhed  by  the  American  Electrical  Engineering  Association. 
Clodi  buiirif]:   fiillv   illustrated.     Price  51.50. 

THE  ELECTRIC  TELEPHONE.  By  E."  J.  Houston. 
Ph.  D.,  and  A.  E.  Kennellv.  Sc.  D.;  12mo,  doth,  422  pp., 
142  illustratlona.    Price  $1.00. 

This  book  describes  the  construction  of  the  variouB 
f.irms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  !.  E.  n.  Second  edition,  revised  and 
enlarged.    Sou   pp.    288   illustrations.     Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  aa  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  oeen  kept  constantly 
In  view,  It  la  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  Inspectora. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  0.  H. 
Haskins.    Sixth   edition.    16mo,   50  pp.    Price  25  cents. 

This  little  volume  Is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  targe  edi- 
tion. By  W.  H.  Preece,  F.  R.  S..  and  A.  J.  Stubba.  508 
pages.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USB  THE  TELEPHONE.  By 
Geo.  H.  Cary.  The  purpose  for  which  this  book  Is  written 
Is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES.    THEIR    CONSTRUCTION    AND    PIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  0. 
Allsop.    191  pp..  168  illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  Illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pages.    23  lilustrationa.     Price  $L0O. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  an** 
History.  By  Preacott.  New  edition,  revised  and  enlargei* 
795  pages.      516  illustrations.    Price  $4.00. 

PHILIPP   REIS,    INVENTOR   OF   THE    TELEPHONIC 
A  Biographical   Sketch  with  Documentary  Testimony.    By 
Thompson.    Translation    of    the    original    papers    of    the 
Inventor    and     contemporary    publications.    182    pages.    3 
plates   and   48  engravings.     Price   $3.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  lilust  rations.    Price  |L00. 


The  Abovoy  or  Any  Other  Electrical  Works  Published^  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHINC   CO.,  510  MARQUETTE   BLDG.    CHICACO. 
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COUCH  A  SEELEY  CO 


J 


2ko.  98— Hand  Microphone. 


Ko.  89— Iron  Box  Telephone. 


No.  54— Bipolar  Becelver. 
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NENA/     EDIXIOIM 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress'^  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

5 to  Marquette  Building,  CHICAGO. 
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Chica 

203 


A  Telephone 

Centers  the 

Business  Aim! 


It  Accomplishes  Results. 

Ask  about  the  Auxiliiary  'phone  we 
offer  for  busy  business  men's  use, 
whereby  ingoing  calls  are  free. 

CHICAGO  TELEPHONE  CO.. 

Contract  Dept,        203  Washington  Street. 


•  [• 


Telephone  Co., 

Washington  St.JChicago. 


Some  of  their  recent  progressive  announcements 


to  tlie  public  through  the  press. 


♦♦»♦♦♦♦♦♦»»♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦»♦♦♦' 


Some  Customers 

Come  in  at  the  Door, 

Man)'  come  in  over  the  telephone  wire. 
Theycan't  come  in  unless  you  letthem. 

OUR  NEW 

Measured  Service 

lets    them    come    in    without     cost    to 
\ou.     Ask    us. 

BUSINESS  and 
RESIDENCE     TELEPHONES 


I6c 


AND 
UP. 


PER  DAY 

Chicago  Telephone  Co.,  Contract  Department, 


There  are 
many  ways  of 
"getting  there" 
but  the  best  and 
quickest  is  by 

Telephone  «,^ 

Business  or 

Residence 

i6c  Per  Day„,„p. 

Ask  about  tlie  new 
measured    service. 

Chicago  Telephone  Co., 

Contract  Department, 
203  Washington  St. 


The  man  in 
front  of  the 

Telephone 


commands  a 
■world  of  busi- 
ness and  often 
sees  bis  busi- 
ness grow 
beyond  the 
limits  of  a 
single 'phone. 
To  sQch  we 
offer  oar 


AUXILIARY 
TELEPHONE 

That  will  double  his  telephone  service  at  a 
slight  cost  over  his  present  service— ingoing 
calls  being  free.  Business  men  are  Invited 
to  inquire  about  this.    Address 

CHICAGO  TELEPHONE  CO., 


Contract  Dept., 


203  Washington  Street 


Arc  You  Deaf 


to  the  calls  of  your  leiiow  business 
men?  If  your  telephone  service 
is  insufficient  you  will  find  a 
remedy  in  our 

Auxiliary  Telephone 

It  adds  little  to  your  telephone  cost, 
yet  doubles  the  service,  ingoing 
calls  being  free.     Ask  about  it. 

Cjnniraci     n*»nf        Chlcaeo  Telephone    Co., 

^/Omract    uepu,       208  WBghiiiton  st. 


You  can  double  your  Telephone  Service 

without  any  great  increase  in 
cost  by  installing  our 

Auxiliary 
Teieplione 

ingoing  calls  being  free 
and  delays  minimized. 

It  is  a  blessing  to  busy  business  men.   If  your  arc  not  fully 
informed  regarding  charges  and  service  of  an  auxiliary 
telephone  please  call  up  Contract  Department,  and  we 
will  have  a  solicitor  call  and  see  you. 
Chicago  Telephone  Co.,  203  Washington  St. 


A  Good 
Telephone  Service 

is  a  magnet  that  draws  and 
holds  business.  If  one 
telephone  is  inadequate  to 
supply  your  increasing 
business  needs  we  offer 
you  relief  in   our 

Auxiliary    Telephone 

that  will  double  your  present  service  without 
materially  increasing  the  cost,  ingoing  calls 
being  free.     Ask  about  it. 

rUTrArn     TCItlPnnWC    m        contract  Department, 
LlilLAbU     ItLErnUnt    tU.,  203  Washington  St. 


1 


R'ght  in  Your  Hand... 

Your  affairs  are  within  your  grasp  if  you  have  a 
telephone  on  your  desk. 
You  have  the  commercial 
world  at  your  elbow — saves 
time — labor — money — con- 
serves your  nervous  energy 
— increases  your  individual 
capacity. 

Costs  but  8c  a  Day. 

Ask  about  the  new  measured  service 
— all  incoming  calls  are  free. 

CHICAGO  TELEPHONE  COHPANY,  ,„ '^^-i^H^f^S^r'SrsV^feET. 
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NO  OPERATORS 


UNLIMITED  CAPACITY. 


THERE  IS  ONLY  ONE  MODERN  TELEPHONE  SWITCHBOARD 

THE  STROWGER 

AUTOMATIC! 

PROMPT — PRIVATE — PERFECT. 

THE  STROWGER  AUTOMATIC  TELEPHONE  EXCHANGE, 

727    THE    ROOKERY. 

FACTORY,    UNION    AND    WASHINGTON    STREETS,  CHICAGO. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  I. — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — • 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV.  —  Simple 
Switchboards  for  Small  Exchanges.  'XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Seleci:ve.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX. — Pole  Line  Construction.  XXXI. — Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV. —Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

SIS  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other  electrical  book  published  sent  prepaid, 
to  any  address  in  the  zuorld,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAaO,   ILLINOIS. 


Electrician  Publishing  Co., 


THE  WILLIAMS  ELECTRIC  CO., 

CLEVELAND,  OHIO. 


WE  MANUFACTURE  ONLY 


HIGH  -  GRADE  TELEPHONES. 


We  Make  All  of  Our  Parts, 

Make  Prompt  Shipments, 
Guarantee  Quality, 

and  Want  Your  Orders. 


We  Can  and  Wi 
Please  You. 


Write  for  I90I 
Catalogue. 


HEAT  YOUR  MAGNETS  RIGHT. 

The  right  way  is  by  using  the  STEWART  GAS  BLAST  FURNACE,  which  obviates  all  danger  of 
improper  heating. 

With  this  furnace  you  take  no  chances,  and  you  cannot  go  wrong.  Thousands  of  magnets  are  ruined 
by  being  heated  in  the  open  fire.  More  pieces  can  be  heated  in  one  day  with  one  of  our  furnaces,  and 
heated  right,  than  can  be  heated  by  the  old  method  in  three  days.  Don't  blame  your  steel  man,  if  your 
magnets  aren't  good;  the  fault  is  in  the  heating. 

The  price  of  furnace  illustrated  here  is  $85.00.  It  was  especially  designed  for  heating  magnets, 
tools,  dies,  punches,  etc.     We  make  several  sizes,  and  send  our  furnaces  on  thirty  days'  trial. 

Catalog  for  the  asking. 

Chicago  Flexible  Shaft  Co., 

IS8-I6O     HURON     STREET,        -         -         CHICAGO,     IL.I.. 
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We  Cater  to  Those  Who 

Demand  the  Best. 


OBI.r.  COST    1X59   fOB. 
MAINTENANCE,  (baw   hUhar   <rrii> 

raur    m^tcrlbara    b«Har,    tnd     nwKa 
callHitlaiu  akAlar  (ban  any  oUiap  Kind, 


Swedish-American 
Telephone  Company, 

69-76    W.    JACKSON    BLVD.,   CHICAGO,    ILL. 


THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St., Chicago,  bave  on  hand.ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  In  use  le-s  than  12  months  and  which  are  In  flrst-clasB  condition.  They  are 
ready  to  dispose  of  same  a3  follow*  : 

lO  Bridsing 'Phones S9.50  each 

SO  Series  "  7.50     " 

1 0  Dealt  "  5.50     * 

Anyone  Interested  In  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 


Eldredge  Battery  Voltmeter, 


The  only  loiv-prico  pocket  Instru- 
ment indicating  in  voltJS.  Connect- 
ing posts  have  non-removable  nuts. 
Light  weight  and  neat  in  appear- 
ance. 

Eldreden  Klectrlc  Mfg:.  Co., 
Springfield,  Mass.,  U.  S.  A. 


Eureka  Depolarizing 
Solution  for  battery  cells, 

^IVRITE   VS   ABOUT   IT. 

SPAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CENTDRY  TELEPHONE  CONSTRDCTIOH  CO. 


-aiAIVUFACTCREUS  OF  - 


Switchboards 
and  Telephone 
Supplies. 

Write  for 

Catalogue, 


Standard  Construction  Co., 

73-88  Market  St.,  Chicago,  111. 


RESISTANCE  WIRES 


Bare  and  Covered.  For  All  Purposes. 

SEE  OUR  CATALOGUE. 
DRIVER-HARRIS    WIRE    CO. 

NEWARK,  N.J. 


Telephones, 

Switchboards, 
Transmitters, 


Receivers, 

Magnetos, 

Terminals. 
Lightning-  Arresters, 

268  Erie  Street,    -    Cleveland.  Ohio. 


THE  TELEPHONE  HAND-BOOK 


CHICAGO 
TELEPHONE 

SUPPLY  CO.=CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


ESTABLISHED   1888. 

BUILTiESERVICE 

Our  Telephones  and  Switch- 
boards are  the  Result  of  15 
years*  practical  experience 
In  the  busine*'s. 


We  mauulaciure  only  HiRh-grade  In- 
struments of  the  latest  and  most  ap- 
proved design. 

We  handle  all  kinds  of  supplies  used 
in  connection  with  Telephones. 

Our  Products  are  the  Best, 

Our  Prices  Reasonable. 

Prompt  service  and  satisfaction  guar- 
anteed.    We   have  added  new  styles 
and  made  vast  improvements  for  this 
year. 
See  Our  Catalogue.    Sent  Free  on  Application. 


D.  A.  KUSEL  TELEPHONE  AND 
ELECTRIC  MFG.  CO., 

IIOgPlNESTREET.ST.  LOUIS,  MO. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Win.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  lelephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  lelephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

5IO  Marquette  Buildings 
cHinAno. 
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01 R  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering. 


When  I  enrolled.   I  was  employed  as  re- 
pairman on  electric  cars.     Owing  to  your 

I ^  thorough  instruction, 

I    was    advanced     Id 

^^^^^  succession    to    wlre- 

■1^^^^  man.  dynamo  tender 

#^  ^^  and    general    electri- 

■n^  ■?  clan,    and    afterward 

M  ^^  tD  was    foreman   of  the 

■#    %  electric    shop  of  the 

•  >j*f  lirooklvn  Rapid  Tran- 

^■U^V  sit  Company.     I  now 

^^■^^,^^^  hold    an     excellent 

^^^Bp^r^^^^k  position     with    the 

^^^K^^^^^H  Westlnghouse    Elec- 

^^^^I^H^^^H  irlc  and  Manufactur- 

HB^^^H^^^HI  ing  Company.  Pitis- 


bi;r-.  Pa.      H.  EPW.  KEFFER,  E.  Pittsburg. 
Pa/ 


I  enrolled  In    the  Electrical  Engineering 
Course  and  secured  apositlon  at  once  with 
the   Commonwealth 
Electric  Co..  at  wip- 
ing   machines,    but 
was    BOon  promoted 
to    So  ut  h    Chicago 
Elect  rlc-Ll  ght 
Plant,     as     night 
dynamo      tender. 
Through  the  assist- 
ance of  the  Schools, 
I  secured  my  present 
position    as     night 
dynamo   tender  for 
the    Pullman    Com- 
pany.   My  salary  averages  three  times  what 
I  was  getting  inmy  tlrsl  position. 
ANDREW  A.  STEWART, 

135  77th  St..  Sia.  S.  Chicago,  m. 


ELECTRICAL  COURSES: 

ELBCTRECAL  BNQINBBRINa. 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIOHTINQ, 

ELECTRIC  RAILWAYS, 

ELECTRIC  LIOHTINQ, 

ELECTRIC  CAR  RUNNING, 

TELEQRAPHY, 

TELEPHONY. 

Alsocourses  in  Steam.  Mechanical,  Civil 
and  Mining  Engineering,  Architecture, 
Drawing  and  Designing,  Chemistry,  English 
and  Commercial  Branches. 

When  wrlltoE  stale  subject  In  wblch  latereited. 

Interoational  Correspondence  Schools, 

Box  1002,  Scranton.Pa. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentsEe  of  useful  effect  than  any  other  water-whee) 
heretofore  made.  All  sizes,  right  and  left  hand,  are  bLiilt  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  PMume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  ttnd  li  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REQUIRGnBNT5 
AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  comin  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  Interest  you. 
Wrl^  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 

FINE  MAQNET 

ANNUNCIATOR 

JUMPER 


NA/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 

■  e  yftf.  IWIIsaourl  il^w.  tCatnsas  Olty,  IWIa. 


Subscription  Blank— Domestic. 
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ELECTRICIAN   PUBLISHING  CO., 

5IO  Marquette   BIdg.,  Chicago. 

Gentlemen: 


Inclosed  find  g ;°°,  for  which  please  send  THE   WESTERN   ELECTRICIAN 
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weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  effect 
with  current  number. 


$3.00  a  Year     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Name 


Address. 


Pole  Houses,  Double 
Enclosure, 

Absolutely  dry,  all  doors  close  against 
shoulders,  with  supporting  straps,  painted 
three  coats  lead.  50  pairs,  $7.00;  75  pairs, 
$7.50;  100  pairs,  $S.oo. 


Iron   Pole   Seats,  light,   strong, 
convenient,  safe,  cheap.   Cost  $4.00  each. 

If  a  man  fell  from  a  seat  like  that,  could 
he  reasonably  sue  you? 


^  to  3  amperes,  one  set  free  with  dis- 
tributing panels.  Extras,  Si  00  per  C. 
$9.00  per  M. 

Cable  Distributing 


Boards 


Combining  screw  contacts  with  washers, 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


Stub] 


View 
of  Two 
Panels, 
Capacity 
Fifty  Pairs 
or  One 
Hundred 
Conductors. 


Dimensions  of  Panel  Boards: 

23  Conductors,  4^  inches  by  12  inches. 
50  "  ^Ys        "         "    2I>^      " 

75  "  4^       "        "    31 

100  "  4f4       '•        ■'    4o>^     " 

Send  for  catalogue  on 
CROSS  CONNECTING  BOARDS. 

100  conductors,  9^  inches  by  38)^  inches. 

THE  F,  BISSELL  CO., 

TOLEDO,  OHIO, 

Makers  of 

Telephone  Speclalti.es,  ^, 
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Construction  Tools  and  Materials. 

Cross-Arm  Braces, 
Pole  Steps,  Digging  Bars 
and  Shovels, 
Conduit  Cleaners,  Reels, 

PIKE  POLES,  DISTRIBUTING  POLE  TOPS. 

Special  Tools  or  Apparatus  Manufactured 
to  Drawing:s  or  Samples. 


All  Steel  Cable  Reel  Jack. 


CORRESPONDENCE  SOLICITED. 

W.  H.  ANDERSON  &  SONS, 

Tool  Manufacturers, 

18  and  20  Macomb  St.,      -      Detroit,  Mich 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONED  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


TRADE  MARK. 

Tested  Fn^e  ^Vire  a»d   Fnse   liinks 

Standard  fnr  Acfiiracy, 


In  the  manufacture  of  Fuses  there  are  two  essentials. 


„^     ^  1ST,  accuracy;  20,  unfformity. 

The  steady  increase  in  our  business  duilng  the  past 
twelve  yeara  13  the  best  evidence  that  our  goods  meet 
all  requirements. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

SS-fiJN.  Jefferson  St  .  Cfiicaijo  8.S.1  Broadway,  New  York. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


ARRANGED   IN   BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 

"The  Recognized  Authority  on  Wiring  and  Construction." 


The  universally  adopted  National  Electrical  Codeexplained 
and  illustrated  ia  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  GUSHING,  Jr.,  A.  I.  E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  if  referred  lb  before  wiring  will  prevent 
disputes. 


Flexible  Leather  Cover  (pocket  size),  SI. 00. 

Sent  post  paid  upon  receipt  of  price,  by 

ElECTRICrAI  PuBLISHINfi   CO., 

510  Marquette  Buildine.  -  -  CHICAGO,  ILL. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use  supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5 1-4  Inches.  Illustratefi.    134  pages.   Appendix,    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other  book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

5IO  MARQUETTE  BUILDING,  CHICAGO. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begalation, 

Great  Capacity,  Higli  Efficiency, 

Perfect  Cylinder  Gate,  Steady  Slotion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Geirs  and 
Power  Transmission  Maclilnery. 

TV^BITE  FOB  CATAIiOeUC!. 


The  Stilwell-Bierce  &  Smith-Valle  Co., 

357  Lehman  Street,  DATXON,  OHIO. 


OF  INSULATED  WIRES  AND  CABLES. 

Hy  Uerbkut  L-.w-i  Webb 

A  New   Book— Just  What  You   Need. 


Practical  Guide  to  the  Testing  of  Electric  Light,  Electrie 
Railway,  Telephone  and  Telegraph  Wires. 


PRICE,  FOSTAeE  PREPAID,  $1.00. 

SEKD  IN  TOUR  ORDER  NOW< 


ELECTRICIAN  PUBLISHING  COMPANY, 

Suite  510  Marauette  Building,  CHICAGO. 


46 


WESTERN    ELECTRICIAN 


March  23,  igoi        ] 


CEDAR  POLES  FOR  TELEPHONE  USE. 

Year  after  year  we  continue  to  advertise  in  the  "Western  Electrician."  Why? 
Because  it  pays.  We  think  it  would  pay  you  to  correspond  with  us.  Why?  Be- 
cause we  make  a  specialty  of  Cedar  Poles,  have  four  main  yards—all  at  R.  R. 
junction  points— at  which  we  concentrate  large  stocks  in  all  sizes,  and  are  thus 
prepared  for  executing  orders  promptly  and  satisfactorily. 

YARDS:    PINCONNING,  MICH.;  GREEN  BAY,  WIS.;  NEW  LONDON,  WIS.;  PRENTICE,  WIS. 

THE  VALENTINE-GLARK  CO.,  234  La  Salle  St.,  CHICAGO. 


!♦•<•♦•♦•♦•♦•♦•♦•♦•»•♦•♦•♦•■< 


Telephone 


AND 


Electric 

Light 

Companies 


WE    MAKE   A 

SPECIALTY  OF 


Yellow  Pine  Cross  Arms, 
lOak  and  Locust  Pins  and 

I  Oak  Brackets, 

Electrical    Moldings,  etc. 


SPECIAL  ARMS   TO   ORDER. 


We  have  customers  all  over  this  grand  country,  from  Montreal  to  San  Francisco,  to  whom  we  are  under  many 
obligations    for    their    patronage.    Wc  have    endeavored   to    please    them  and  will  continue  to  do  so,  and  will 

esteem   it   a  favor   to  have    an   opportunity   to 

figure  on  anything  required  in  our  line  on  your 

next  order.     Makes  no  difference  whether  large 

or  small;  cither  will  be  acceptable,  and  if  desired 

will   make    delivered    prices    in    any    quantity. 


7v;.j!H4. — rmr — mn- 


TTUTJ 


Prompt  shipments  and  satisfactory  goods  guaranteed.    Write  us. 

^  PEIITRAI    MFR    Pfl     chattanooga,  Tennessee,  u.  s.  a. 

f       W  C  !■    I    n  ff^  L       Iwl  r  Ub      UUai  cable  address:  "CROSS  arms." 


♦•♦•♦•♦•♦• 


NAZI 


IM 


YOU 


A  CEDAR  POLE 

In  any  length  or  size  top.    Our  yards  are  scattered  ail  tiirough  Michigan  and  we  can  ship  promptly  on  receipt  of  your  order. 

GIVE  US  A  CHANCE  TO  QUOTE  YOU!! 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICHIGAN. 

P.  S.      Don't   forget  that  we  are    HEADQUARTERS  for  STEAM  and   TROLLEY  TIES  also. 


Mat-cli  23,  t^ot 


WfiStfiRN  fiLfiCTfeiCtAN 


4? 


CEDAR  POLES 

LINDSLCV    BROTHERS    C0r4PANY 

MCNOMINtE.  M/CH.    amo      portl  A  N  o,  ORefto  N. 
WHOLESALE  PRODUCERS 

SO-FOOT    TO    80~FOOT    POLES  OUR  SfdCIALTY 


riL^rnllVf   BARGAIN     SALE 


IN    POLES    AND    TIES 


STILL,  we  bave  a  lariie   stock,  ospectally  in  Toll  Line  Poles  and  Troller  Ties,  which  we  are 
williDi;  to  move  at  risht  prices.    Let  us  quoie  vou. 

MALTBY    LUMBER    CO..    BAY    CITY,    MICH. 


CEDAR  POLES,  TIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

r-iv»or3e: 

FRIKClPAIi  OFFICES,  BAeiWAW,  MICH. 


*1PaWu51ju\^  OkwJk'XcyMx/  §A^^^wl^Wv  ^Mrc\f  €^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Slock  Constantly  en  Hand. 


Poles 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARMS. 

WHITE  CEDAR.         |  ST.   LOUIS.  LONC  LEAF 

IDAHO  CEDAR  up  to  80  ft.       chemical  Building.  PINE  AND  FIR. 


BLOERiOGE  LOCUST  PIN  CO., 


>9      ■'^B     ^^>9 


HARVEY  M.  DICKSON,  Gen.  Mgr.  ,A8tHE\/IL.^ 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

SeTen  factories  In  operation.  Capacity,  60,000  per  day.  Write  for  prices  on  pin  and  bracket  specialties 


CROSS-ARMS,  PINS 
AND  BRACKETS. 

REELS   and    BOBBINS. 

JOHN  E.  BLAKE  &  CO., 

MANIIFACTURKRS, 

Office,  I69-I7I  Broadway,  NLW  YORK  CITY. 

MILLS,    North  Carolina. 

\A/^R>TE:     «JS     P-OF3     QUIO-TA-TIOIMS. 

R.H.LEAVITT, 

MANUFACTURER  OF 


1 


TELEPHONE  GROSS-ARMS, 
PINS  AND  BRACKETS. 

CAPRON,  BOONE  COUNTY,  ILL. 

WRITE  FOR  SPECIAL  PRICES. 


MANUFACTURERS     OF.. 


STREET  RAILWAY  TIES. 

Oar  specialty,  7  foot  -white  cedar  ties  for  £lectric 
and  Street  Kailways. 

SPERRIZO&SONS, 
■  Daggett,  Mich. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


deas  and  tools 


NOT     IVPANT^      We  were  born  in  the   19tb  Centurv  with  2Cih  Century  i 
l^\J  1     lill  n.i^  l  <D,    consult  the  GREEN  BOOK  of  Hardware  for  good  Tools. 

SMITH  &  HEMENWAY  CO. 

UTICA  DROP  FORQE  AND  TOOL  CO.  2pS  BROADWAY,  NEW  YORK. 

Cedar  Poles.    Q.  W.  SMITH     Producer. 


Three  Central  Yards.    Office,  839,  225  Dearborn  St.,  Chicago. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  lean.,  Branch  Office, 

Kellerton,  la..  Oak  Mills,  Moaticello.  Ark. 


IMROVED  STEEL  CLIMBERS. 

Linemen,  write  for  special  offer. 
Liberal  discounla  to  dealers  and  In- 
dependent Telephone  Companies. 


J.  J.  Keidy,  !VewH;aTen,ConD.,  V.  1$.  A. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette  BIdg.,  CHICAGO. 


G.  J.  HUEBEL  &  CO., 

MENOMINEE,  MIGH. 


Our  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS   AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and   Bagley,  Mich. 


POLES 


W.  C  STERLING  &  SON, 

MONROE,   MICH. 

ElOTon  Pole  Yards  in  Michigan. 

Wholesale  ProducerB  tqt  30  jeitt. 


TIES. 


CENTRAL  MANUFACTURING  CO. 


CHATTANOOGA,  TENN., 

HumlkctBrarf  and  Dsklen  In 


Yellow  I'ine  Grot.  Arms,  Looutt  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stacks  on  hand. 

Delivered  prices  quoted,  F.  O.  B.  cars,  yonr  city.  In  any  quantity.   ^^WEITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  tor  Delivered  Prloet 


POLES 


M.KLEfN    &   30N. 

To  work  your  way  up. 
VViih  these  you  will 
not  fall.  If  you  don't 
know  about  them  send  for  our  cata- 
logue. It  costs  nothing. 

Headquarters  for  Linemen's  Tools. 


TOOLS 


MATHIAS KLEINS,  SON,  ""cIic\'SJ!rS. 


Iniliaiiapolis-Arffl.BracM&PiDCo, 

Suee.s.or.  to  J.  B.  MACERB, 


Arms,  Bnckets.  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

OIKce:  I2SS.  Mirldlln  St.,  Indlinapolli.  Ind, 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 


ENGINES. 


(Al.l_ 


:noini 


HIGHEST    EFFICIENCY, 
BEST  CONS' RUCTION. 


00., 


CHICAGO  OFFICE: 
1526  Monadnock  Building. 


ERIE,  PENNSYLVANIA. 


JEFFREYI^CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS.OHIO. 


THESE  ENGINES  CAN   BE 


GAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  50O 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 

WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  Tis  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  wheel  o,'  the  same  diameter.    The  highest  spse^ 
ei'er  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  wh«s 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pot 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  orer'Sl  per  cent,  average  efficiency  ^vith  half  to  full  water. 

State  your  Head  and  send  for  124  pagre  pamphlet, 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln— his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  fix  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Aeent.  r.hirpFO.  III. 


mmmmmmiiimcMmmfjiis 


%      MDNDN  TRAINS      L 


MDNON  ROUTE 


lif 


D.R<» 


THE  DIRECT  LINE  BETWEEN    Hg 

CHICAGO,  I 

i^lNDIANAP0tl5| 

=  CINCINNATI.  I 

I  4Trairv3  daily  | 

I  CITY  OFFICE  232  CLARK  ST,    || 

II  -r^e^''^  en  I c AGO.        % 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North -Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,   -    NewVorl 

601  Chcs't  St,,-  PhiladelphI; 
368  Wa.'^hinBton  St.,  Bostoi 
301  Main  St..  •  .-  Buffalo 
213  Clark  St.,*    •     Chicago 


435  Vine  St.,  .  Cincinnati 
So;Smitht^eld  St.,  Pittsburg- 
234  Superior  St..  •  Cleveland 
17  Campus-Martlus,  Detroit 
a  KingSt.,  East,  Toronto,  On  t. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  malce  graphite  boxes  and  crucibles  resisting  heats 
ol  4,000  degrees. .  .        , 

.TOSFPH  1>TX«»1V  ORFr'TBT.F,  CO..    -    .TFRSKY  CTTY,  W.  J. 


irii 


e  Fibre-Graphite  Commutator 

(U.  S.  and  Foreign  Patents.) 


No  Sparking  Under  Varying  Load. 
No  Wear  on  Commutator. 

bNo  Siiiftlng  of  Quadrant. 
80  per  cent,  Pure  GrapMte. 
For  Sample  Order,  and  Prices,  write  to 
les  Fibre  -  Graphite  Mfg.  Co., 
S  Wakefield  St..  Germanlown,  PHILADELPHIA. 


FIBRE-GRAPHITE  i 
COMMUTATOR  A 

msH     f 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  Smeltin^Co.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETd. 
'9/io:,UnSutY-  — DELTA    METAL-^ 

/X      "^         CASTINGS,  STAMPINGS  and  FORGINGS 
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tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Siattery  Induction  Meter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel; 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  In  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Clrcults.- 
CHAPTER  XVIII:  Ohm's  Law:  Strengtli  of  Current:  Formulas  and  Examples;  Power  and  Heat 
Ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE.  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PURLJSHING  CO.,  5I0  Marquette  Blag.,  CHICAGO. 


March  23,  1901 
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S'J 


FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED) 


"WOOD"ARC  LAMP 

SUSPENSION 

CUT-OUTS. 

A  decided   improvement  on   lianger  boards. 

A  positive  and  absolute  cut-iout  for  either 
series  or  constant-potential  arc  lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  for  series  or  constant-potential  circuits. 
Approved  by  Fire  Underwriters. 


SEND    FOR    BULLETIN    1006. 


MAI 


N  OFFICE  AND  FACTORY,    FORT   WAYNE,    INDIANA. 


WESTERN  AGENTS: 

.  HOLT  GATES  &.  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO. 

I  i20  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manafacturers  of  Rheo- 
stats in  the  World. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OVTL.ET  AND  JIJHrCTIOKr  BOXES, 

SWITCHBOARDS,   PASTEI.    BOABDS.    SWITCHES,  ETC. 
\j-ri^j^,   1M■:^A^  -y^niic. 


American  Viirifled  CoEdiiit  Company, 

ILtNTJPACTUREBB  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offlces:  39  Cortlandt  St.,  N.  T. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  ili^sl)o«TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


DDAMrMRc.  i         CHICAOO: 
BRANCHES.-,  ^^^  Dearborn  St. 


BOSTON : 
134  Congress  5t. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 


ALTERNATOR 

SANDUSKY 

"*  onio 


'r%- 


>'il'f^ 
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QASOLINE 
B  GYGLE  MOTORS. 

CASTINGS.  WITH.BLUEiPRINTS.  $8.50. 
ALSO. MAR:NE.4ND  VEHICLE  MOTORS. 

Uwiil  Model  Co,.  Nortli  Chelmsford,  Mass. 

\oce  mtn  or  flcloiire  2*ie%v  fatfiit 
mneK"  Tntie  4'onn<?cior»  oii  I"ope  iOH 
->r  tbi!<i  pafier.  I'Ht  d  by  laree  Tel.  unci 
r**!.  I'onipauirM  nlin  ltt'»t  of  reHiilt«. 
I'l-fccN  Icv^  -linnipdiaiv  del  iv«*i'3'. 


MclNTIRE'S    PATENT 

CONNECTORS  AND  lERMINALS. 

Special  Conneclors  lor  HAR0-0R4WN  COPPER 

WIRE,  all  siics.    FUSED  WIRE.  FUSED 

LINKS  and  STRIPS. 

TNEC.  MclNTIRE  CO.,  13  &  15  Franklin  St., 

NEWARK,   N.  J. 


HAZARD  MANUFACTURING  CD., 

Wires  AND  Gables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

3«K«BAL  Office  akdWobks,  New  Yobk  Ofttcb,  Chicago  Office, 

WUkesbatre,  Pa.  M  Ves  St.  1201-2  Marquette  Bldg 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mecfaaii:cal  purposes*  in  slieets* 
tuKs,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KARTAVERT. 

'HAM)  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TVHN. 

Fw  IlMtrtii*)  ud  Maskulcat  Purposes,  Kattway  Dint  Ooud*.  WMhMi 
UM  noklngs.   Patent  Tnciii,tHny  Ctoati. 

HAinntAcnrBSD  BT 

THE   CARTiVEIT  MANUfAGTWlNG  CO.,  Wllmlogtoi,  M, 


•m 


N.  CANAL  ST...    "'^OMwoMtllS     ** 

C H I C A  G  0- 1 LL •  USA- 'Z'£VX.V 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  In  the  center  of  the  clay  beds  and  can  furnish  the  best  of  material  In  the  clay  line. 
All  sizes  and  styles  according  to  tbe  requirements  of  the  Botrd  of  Uatferwrllers.    Send  for  prices. 

CiNTON  Insulator  and  Clay  Co.,  Canton,  Ohio. 


ELECTRIC  WIRING  TUBES, 

TKOlLCr  KNOBS,  I.NSULATOItS. 

3I.\NL'rACTL'BEn8  OK 

PORCEUIN    OR     CLAY     SPECIALTIES, 

Koobi,  Cleats.  Clrcolt  Breakers. 

THE   BOWERS    MANUPACTURINO    CO., 

MOGAOORE,  OHIO. 


ELECTRICAL  OR  MECHANICAL. 


We  have  fine  facilities  for  light  manufactur- 
kig,  and  solicit  correspondence.  Estimates 
given  on  quantity  or  small  lots.  PUNCH  PRESS 
ANO  SCREW  MACHINE  WORK. 


SPIES  &  coMPAjnr, 

B7-89  W.TanBaren  St..  Chicago.  XU. 


•iyiJJtA 


A  MINERAL  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  Bidg.,  Chicago,  111. 


De  Dion-Bouton  "  Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


A  full  line  ollhe  world -renowned  De  Dion  Gasoline  Motors  is 
itwiyi  In  stock,  and  may  bo  liad  from  1  3-4  H.P.  to  S  H.  P. 


We  are  the  Sole 
Agents  and 
Licensed  Manu- 
facturers  In    the 
United  States  for 
OE  DION-BOUTON 
A  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTOREnES, . 

QUADRICYCLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


GENERAL  OFFICES  AND  FACTORY:  Cliurcli  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


BRANCHES 

KWeslMltSI.,  NewYoTkCII 
BlibUBd  and  Centre  Ave..,  Plttsbort,  Pa.     i 

IM  Weit  Eichinie  St.,  Providence,  R.  I. 


\r.  JM  Nortli  Bratd  St.,  Philadelphia,  Pi. 

872  Park  Ave.,  Baltimore.     24  Waahlniloa  S.^uare.  WorcMter,  Maaa 
33  Slaobope  St.,  Boilin,  .Masa. 


CliktonE.  Woods  AUTOMOBILES 


Side  View 

Light 

stanhope. 


Send  for 
Catalogue. 


Lowest 
Priced 
Electric 
Vehicle 

In  the 
World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

Q«neral  Omoes:    Stelnway  Hall,  21  Van  Buren  St.,ChicaKO,  III. 


^Black  Diamond  File  Works  s 


2A  ova,  BoonH  abb  on  saiiE  iw  etkb't  i<EAi>iire  habdwabb 

V|  MTOBB  IK  THB  VKITBD  HTATBB  AID  CAXADA. 

I  G.  &  H.  BARNETT  COMPANY, 


Twelve 
Medals 
Awarded  at 
International 
Exposlliene. 


^  PHILADELPHIA,  PA.  r^ 


» 
» 


KENTUCKY 

INCANDESCENT 

LAMPSI 


Once  tried  will  make  a  steady 

Customer.   Price  Right. 

Quality  Riglit. 

SEND  A  TRIAL  ORDER. 


KENTUCKY    ELECTRICAL    CO., 

Nianuiaoiurers  KENTUCKY    |  l^^-o^rsyDYrM^o's.     OWENSBORO,    KY. 


STURTEYAKT 
ELECTRIC  FAKS 

<30        . 

In  100  types  an^  sijes. 
Special  designsfif requirements. 
We  build  J)oth  tan  and  motor. 
Send  for  Bulletin  H  - 


B.F.STURTEVANT  CO. BOSTON. 

;>iEW  VOUK  .  I>H1LAT>EI^PMIA  •   t'ltlCAC.O    •    LONDON- 


Eledridan 


Tol.  nyill..    $3PE«AHDi.    gs5S,fii!SJiX"fssiS^.     CHICAGO,  MARCH  30,  1901.      S".Kis'.r"».°.L°o'rcr.«"."      lo  cehts  a  Copy.     No.  13. 


IIVIPLiEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1 137  Monadnack  Block.  CHICAGO 


Simp/ex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


^ON'^ 


1889— Pari*  Exposition, 
Hedal  for  Bnbber  Inaolation, 

1893— World's  Fair, 
Kedal  for  Rubber  Insnlatisn. 


THE  STANDARD  FOR 

RVBREK  IirSUI.ATIO]r. 

Sole  Manufacturers  of 

**"*"■  Wires. 


Olonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


proof 


t1S'.;li.Vci,V.lr,;  }"-8»"-     253  Broadway,  New  York. 


Geo.  T.  Manson,  GenM  Suit 
W.  H.  Hodgins,  Secy. 


•^^«AM^^- 


INDIANA  RUBBEP  :iND  INSULATED  WIRE  CO., 


MANUFACTURERS  Or 


faranite  Rubber  Covered  Wires  and  Cablesi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND'INSIDE  USE. 

TELEPHONE.   TELEGRAPH   AND   FIRE   ALARn    CABLES. 

All  Wlr«»  ire  tested  at  Factory.  JONIESBORO,  IBTD. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


"  PHONO -ELECTRIC" 


WIRE  HAS  BEEN  FOUND 
TO  BE  41  TO  47  PER  CENT. 
STRONGER  THAN  HARD 
DRAWN  COPPER  WIRE. 

THE  EXiVCT  COMPARA- 
TIVE STRENGTH  OF  THE 
SEVERAL  SIZES  WILL  BE 
FOUND  IN  OUR  WIRE 
BOOK  ON   THE   SUBJECT. 

BRIDGEPORT  BRASS  CO., 

19  Murray  SI.,  NEW  YORK. 


■Phono-Eleciric 


"IT'S  TOUGH.' 


STERLING   EXTRA    INSULATING    VARNISH. 

SterllnfT  Xistr*  Black  Vinlsliliie  Tamlsli, 

SterUner  Black  Air  Itryine  Vamlsli, 

8t«rUBK  Black  Core  nat«  'Vamlsli, 


THE  STERLING  VARNISH  CO., 

PItttburg,  Pa..  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmofeRow,  Birmingham.  Fngiand. 


IMITATED  BY  MANY  ^  EQUALED  BY  NONE 


ONLY  THE  BEST  GOODS  ARE  IMITATED. 

LOOK  AT  THE   LONG  LIST  OF  OUR  IMITATORS  AND 
DECIDE  FOR  YOURSELF. 


OUR      MOTTO.       THE     RECOLLECTION      OF     QUALITY 
REMAINS  LONG  AFTER  THE  PRICE  IS  FORGOTTEN. 

ERICSSON  TELEPHONE  CO.,  296  Broadway,  New  York. 


OONDUITS 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 

Conduits. 


w/mmm^^^^m^m 


m/M/M/Mssssms^msmi 


CHO    CLCVATISN.  1.0NGITU0INAL        •CCTIOM      tHOIVIN. 

THE   KICSleAK   FIFE    Ce„ 


We  Make  Any 

Slu 

Desired. 


BA.V  ciTV,  micHieAir. 


ELECTRICAL  OR  MEGHAiilCAL 


We  bave  floe  facilities  for  light  manufactur- 
ing, and  solicit  correspODdeace.  Estimates 
given  on  quantity  or  small  lots.  PUNCH  PRESS 
AXO  SCREW  MACHINE  WORE. 


SPIES  &  C03IPAKY, 

S7-80  W.Tan  Bnren  St.,  Chiuso.  Bl. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER   ELECTRICAL  CO..   PHIUDELPHIA 


2,000  IN  USE. 

Bipolar  and  Multlfolar  Motora 
from  Ji  to  50  horsepower.  Dyna- 
mos from  10  li^bts  to  700.  We  sell 
or  reot.  Good  protlls  for  upent». 
The  Hrtiart  Elec.  Mfg.Co., Troy. Ohio 


WE   BUY  AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO^ 

MO  Washin«ton  &r.,  Newark.  N.  J» 

Queen  $t  Co., 

1010  Citestnnt  St.,  Fliila. 

480  MONON  BLOG.,  C::iCAQO. 


Acme  TeatIng  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


WEST  UN  Electrical  iD^Wument  Co. 


II4-I20  WilUam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Station  I&strme&ts. 


These  Instrameota  are 
based  npon  the  eame  gen- 
eral prlndple  andarejast 
U  accurate  as  our  regular 
Standard  Portable  I>irect 
Current  Tottmetera  and 
Ammeters,  bnt  are  mnch 
larger,  and  the  worMog 
part^  are  incloaed  in  a 
neatly  designed,  dust-proof 
cadt-iroD  Ci6e  which  effect- 
ively ehielde  the  instru- 
inenta  from  disturbing  in- 
'  flaencee  of  external  mag- 
netic fields. 


Weston  Standard 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmetera 
andVoltmeters,  for  Alter- 
oating  and  Direct  Curreat 
CircDit^. 

Onrportable  Instrnmeota 
are  recogoized  as  standards 
throaKhout  the  civilized 
world. 

Oar  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, abeolnte  standards  for 
Latxjratory  use. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter,         BERLIN -European  Weston  Electrical 
Style  B.  Inatruraeut  Co.,RStwr=trftweSo.  88. 

Mention  tbe  Webtbbn  Elbctbicias.  wben  writing  for  catalogue^. 


HOLOPHANE  CLASS  CO., 


d    S-fc.,  IME>A/  YORK. 


Compound  Prism 
Globes  and  Shades 

FDR   ALL  KINDS  OF  LIGHTING. 

TWO  cioi^D     mm  txi\  t\la 

ojvE  isiiiTEB  iwi  e  a  Ct  I  8 

Awarded  at  Pari.  Expoililon. 
WRITE  FOR  CATALOGUE. 


iHeUnited  States  Garbon  Company. 

1  fX    ni 


fSPECIAUIES  A  SPECIAL!^ 
I  ELECTROLYTIC. 


^ifeALTERNATING.  OIRECtl 
ENCLOSED.   OPEN.J 


Cleveland.    Ohio  U.  5.    A. 

NIOT   I'M    C  AR  BOM      TRUST. 
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A  O   All     Wl  A  \/         Ih   P  P  r^  P  D       '^    seldom    loaded  to  its  fullest  carrying  capacity  except  for  a    small 


The  installation  of  a 


portion   of  the  daily  service. 

Cbloribe  Hccumulator  ^"^ 


station 


for  roads  having   lines   extending  a  considerable  distance  from  the   Power   House    permits   the   use  of   FEWER  FEEDERS  and    these 
LOADED  TO  THEIR  NORHAL  CAPACITY  all  the  time. 

In  this  way  riAXinUn  EFFICIENCY  is  secured  and  a  material  saving  in  copper  effected. 

Bulletins  illustrating  the  above  mailed  upon  application. 

The  Electric  Storage  Battery  Co. 


Allegheny  Avenue  and  I9th  Street,  Philadelphia,  Pa. 


Sales        {        New  York, 
Offices:  j     100  Broadway. 
R  19 


Boston.  Chicago^     -  Baltuiore. 

60  Slate  St.        Marquette  Bldg.         Equitable  Bldg 


St.  Louis, 
Walnwright  Bldg. 


San  Francisco. 
Nevada  Block. 


Detroit, 
Michigan  Electric  Co. 


Cleveland, 
Npw  England  Building. 


PLATINUM 


IN  SHEET  OR  WIRE,  ANY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:BiVK:E>K^  &  00. 

iii-m-m-iU  N.  J.  Railroad  Ave.,  Newark,  N.  J. 
Scrap  and  Native  Platlaam  Purchased.  New  York  Office,  120  Liberty  Street. 


(( 


Crown 


"Insulated  Conductors  M 


AND 


Rail  Bonds 


1     ^m  .» 

JLWag 

m^  ' 

^ 

lHlv 

1 

"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERT 


Akron  Electric  Co — 

Akron  Smoking  Pipe  Co 22 

Alexander,  Thomas 12 

American  Battery  Company..  16 
American  Bridge  Company. . .  8 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  El.  Telephone  Co 17 

American  Electrical  Works.. .11 
Amer.  Keflt.  &  Lighting  Co. ..11 

Amer.  School  of  Corresp — 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co  — 15 
Amer.  Vitrified  Conduit  Co. ..21 

Anderson  &  Sons,  W.  H 19 

Baker  &  Company 3 

Ball  Engine  Company 18 

Barnacle,  F.  W 9 

Barnes  Company,  Wallace ....  12 

Bamett  Company,  G.  &  H 22 

Bartlett  &  Co  ,  A.  F 12 

Beardsley  Gravity  Dam  & 

Construction  Co 9 

Becker  Brothers — 

Benson,  D.  L 12 

Berthold  &.  Jennings 19 

Besly  &  Co..  Charles  H 22 

Big  Four  E.R 16 

Bissell  Company,  The  F — 

Blue  Ridge  Locust  Pin  Co....— 

Bois  d"Arc  Pin  Co 19 

Bossert  El.  Construction  Co.  .21 
Bowers  Manufacturing  Co  . .  .22 

Bridgeport  Brass  Co  i 

Bullock  Electric  Mfg.  Co 1 

Camp  Engineering  Company.I2 
Canton  Insulator  &  Clay  Co.. 22 

Central  Electric  Co 5 

Central  Mfg.  Company. 19 

Central  Telephone  &  EL  Co.  .17 


Century  Teleph.  Cons.  Co 16 

Chicago  &  Alton  Railroad..  ..18 

C.&N.  W.R.  R 18 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chic.  House  Wrecking  Co.. ..13 

C,  M.  ASt.  P.  R.  R 18 

Chicago  Mica  Company 20 

Chicago  Telephone  Co 20 

Chic.  Telephone  Supply  Co.. .16 
Cleveland  Armature  Works.  ..10 
Columbus  Batt.  &  Spec.  Co..  — 
Continuous  Rail  Joint  Com- 
pany of  America 22 

Cream  Flux  Company 10 

Crescent  Mfg.  Company 12 

Crocker- Wheeler  Company.. — 

Cutler-Hammer  Mfg.  Co 21 

Cutter  Elec.  &  Mfg.  Company.  1 

D.  &  W.  Fuse  Company — 

Darlington  Electric  Foun- 
tain &  Supply  Company. ...  21 

Davis  &  Stitt  Company I9 

Dearborn  Drug  &  Chem.  Co..  9 
DeDlon-Bouton  MotoretteCo.as 
Diamond  Meter  Company....  4 

Diehl  Mfg.  Company 5 

Dixon  Crucible  Co.,  Joseph.. 18 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 4 

Edwards  &  Company 10 

Eldredge  Electric  Mfg.  Co.. .  — 
Electrical  Engineer  Institute- 
Electric  Appliance  Company. 10 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company ...  20 
Electrolysis  Proof  Conduit 

Manufacturing  Co 9 

Emerson  Electric  Mfg.  Co 9 

Ericsson  Telephone  Company  1 

Fox*    Ol^sslfled 


Faries  Manufacturing  Co 22 

Farr  Tel.  &  Con.  Supp.  Co. ..  .16 
"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 
Franklin  Eng.  &  Elfec.  Co. ...— 

Franklin  Model  Shop 11 

Garl  Electric  Company 16 

Gates  &,  Company,  J.  Holt...  10 
General  Electric  Company ...  8 
General  Electric  Repair  Co...— 
General     Incandescent    Arc 

Light  Company 10 

General  Incand.  Lamp  Co....— 
Globe  Auto.  Telephone  Co....  15 
Gordon  Battery  Company....  4 

Gould  Storage  Battery  Co 8 

Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company...  12 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co..  .— 
Hazard  Manufacturing  Co... — 
Heath  Electric  Company  — 11 

Hellos-Uptou  Company 6 

Hobart  Elec.  Mfg.  Company..  1 

Hodge- Walsh  El.  Eng.  Co — 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. . .  1 

Horix  Mfg.  Co.,  The 17 

Huebel  .t  Co..  C.  J 19 

Humphrey,  Henry  H 10 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 11 

Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co....  1 

India  Rubber  &  Gutta  Percha 
Insulating  Company — 


Intemat'l  Corres.  Schools 
Jeffrey  Manufacturing  Co.. 


Johnston,  Thomas  J 11 

Kansas  City  Tel.  Mfg.  Co — 

Kartavert  Manufacturing  Co  .— 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  16 

Kentucky  Electrical  Co 9 

Keystone  Elect.  Inst.  Co 9 

Klein*  Son,  Mathlas 19 

Kokomo  Tel.  &  El.  M.  Co 16 

Leather  Preserv.  M.  Corp 16 

Leavitt,  R.  H — 

Lcclanche  Battery  Company.l3 

LeffelA  Co.,  James 18 

Llndsley  Brothers  Company.. 19 

Lowell  Model  Co — 

Maltby  Lumber  Company ....  — 
Manhattan  Elec.  Supply  Co..U 
Manhattan  Gen'l  Const.  Co.  8 
10 
15 
13 
10 
10 
10 

1 

17 
12 
18 


Manross,  F.  N 

Mason  Tel.  Pay  Station  Co. 

Matthews  &  Bro.,  W.  N 

McLennan  &  Company,  K . . 

McRoy,  John  T 

Mica  Insulator  Company... 
Michigan  Pipe  Company . . . 
Miller- Knoblock  El.  M.  Co. 

Miscellaneous  Adva 

Modem  Gas  Engine  Co 

Mogadore  Insulator  Co 22 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 18 

MunsellA  Co.,  Eugene 10 

National  Arc  Lamp  Co 7 

National  Carbon  Company...  4 

National  India  Rubber  Co — 

National  Tel.  Equlpm.  Co ....  17 

New  York  Ins.  Wire  Co 21 

Non- Polarizing  Dry  Batt.  Co.— 

IX3.c3.e2E:    of    .^ca.'%reirt:lsexxiez3.-ts 


ISEMENTS. 

North  Electric  Company — 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 12 

Okonite  Company,  The I 

IPacific  Electric  Company — 

Page,  Charles  G 11 

IPalmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

Perrizo  ASons — 

Peru  Elec.  Mfg.  Company 10 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co. . .  U 

Phcenix  Glass  Company. — 

Phosphor-Bronze  S.  Co 18 

Pignolet.  L.  M 10 

Pittsburgh  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Raven  Mining  Co 22 

Relstnger,  Hugo — 

R.  L  Teleph.  &  Elec.  Co — 

Richmondt  Conduit  Co 9 

Rockwood  Mfg.  Company.. ..   1 
Roebling's  Sons  Co.,  J.  A. 11 

Sage  &  Bro.,  F.  B 12 

Sargent  Company,  The 18 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Compjijiy.-20 

Schureman  &  Hayden 12 

Shelby  Electric  Company 1 

Simplex  Electrical  Co.,  T:tie..  1 

Smith  &.  Hemenway  Co 19 

Smith  Co.,  S.  Mor^n 18 

Smith,  O.  W 19 

Smith,  Theo ...— 

Spahr  &  Swingle 16 

Spies  &  Company 1 

Sprague  Electric  Compan3T.7,22 
<See    P^s:^    ^^ 


standard  Construction  Co 16 

Standard  TeL  &  Elec.  Co 17 

Standard  Underg.  C^ble  Co. .  .— 
Stanley  Elec.  Mfg.  Company..  9 

Stanley  Instrument  Co 12 

Star  Brass  Works 16 

Sterllne  &  Son,  W.  C 19 

Sterling  Electric  Company... 15 

Sterling  Varnish  Co.,  The I 

Stewart  A  Co.,  Frank  H 9 

Stilwell  -  Blerce     &    Smith- 

Vaile  Company.-. 19 

Stow  Mfg.  Company 13 

Stromberg-Carlson   TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F....22 

Swarts  Metal  Refining  Co 14 

Swedish- American  Tel.  Co...  17 

Tenn.  Lumber  Company 19 

Thomas,  Wilcox  &  Dietz 16 

Torrey  Cedar  Company 19 

Union  Switchboard  Co 14 

United  States  Carbon  Co l 

Valentine-Clark  Co. ,  The ....  19 
Varley  Duplex  Magnet  Co. .    17 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company.. 22 

Wagner,  Herbert  A 10 

Walsh's  Sons  &  Company 1 

Warren  El.  Mfg.  Company  ...21 

Western  Electric  Co 7 

Western  El.  Supply  Company.  2 
Western  TeLConst.  Company.  17 
Westinghouse      Electric     & 

Manufacturing  Company. .  .20 
Weston  Electrical  Inst.  Co...  1 

WlUyoung,  Elmer  G 9 

Woods,  Waring  &  Co 22 

Worcester  Company.,  C  H..  19 
Zerbe  Company 12 


WESTERN    ELECTRICIAN 


March  30,  1901 


ARC  LAMPS,  KNIFE  SWITCHES,  GLOBES,  FLUSH  PUSH, 
AND  SNAP  SWITCHES,  SHADES,  CARBONS,  RUBBER 
COVERED  WIRES,  CORDS  AND  CABLES,  ELECTRIC 
LIGHTING  SUPPLIES  OF  ALL  KINDS. 
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CHICAGO  EDISON  COMPANY,  139  Adams  St.  CHICAGO 
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NATIONAL   CARBON    COMPANY, 
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198  W.  HADISON  AVE.,  CLEVELAND,  OHIO. 
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THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  LaigKt  Street,  New  York. 


EDISON  LALANDE  BATTERIES. 


POR  AAS  CNQINCB, 
•LOTMACHINCS, 
AUTOMOBILEa, 
RAILROAD  SiaNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 

rrc. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTASLK 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    manufacturing    COMPANY, 

lairiFTH  AVENUE,  NEW  YORK. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PATTERN  TYPE  "E." 


FOR  ALTERNATING  CURRENTS. 


Art  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 
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Direct 


"FALCON" 
Current     Arc     Lamps. 


FOR— 


100  to  125  Volt  Circuits. 
200  to  240  Volt  Circuits. 
450  to  550  Volt  Circuits. 

CURRENT— 

Four  or  Five  Amperes. 

LIFE— 

180  Hours  One  Trimming. 

LENGTH- 

24  Inches  Over  All. 


WEIGHT— 

15  Pounds  (no  glass). 

FINISH— 


Japanned,  Japanned-Copper, 
Polished  Brass,  Brush  Brass. 


No.  ion. 

FOR  INSIDE  USE. 


USE— 

Ornamental  for  Indoors, 
Plain  for  Outdoors. 

PRICES— 

Write  for  them. 


264=266=268=270  Fifth  Avenue,  CHIGAGO. 
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rMUHFANS 
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STANDARD  OF  THE  WORLD, 

We  are  the   original   and   largest    manufacturers   of 
ceiling  fans  in  the  world.      Many    seasons    of   constant 
use   have  absolutely   demonstrated  the    superiority   of 
Diehl  fans,  and  the  large  and  constantly  increasing  de- 
mand     for     them     throughout     this 
and  other  countries  is  one  of  the  best 
recommendations  for  their  adoption 
that  we  can  offer.  -£^ 

Diehl  fans    are   copied,  but  never  ^^^-S^' 

equaled.      They  are  without  question  ^^^. 

the  most  perfect  fans  on  the  market. 
Electrically  and  mechanically  perfect, 
attractive  in  appearance,  splendidly 
finished,  highly  efficient,  noise-  ■ 
less  in  operation,    free  from  re-  ' 
pairs — are  some  of  their  impor- 
tant features.      Fourteen  years' 
experience  in    the  manufacture 
of  ceiling  fans  assures  perfection 
in  all  respects. 


,^ 


OUR  CEILING  AND  ELECTROLIER  FAN  PATENTS 
SUSTAINED  BY  U.  S.  COURT  DECISION. 

Use  or  sale  of  infringements   stopped  by  injunctions 
March  8th  and  December  5th,  1900. 

We  furnish  two  types  of  ceiling  fans,  two  or  four 
blades.  We  carry  the  largest  line  of 
designs  and  finishes  to  meet  all  pos- 
sible requirements. 

Cut  illustrates  ceiling  fan  No.  13 
with  switch.  It  has  a  very  orna- 
mental corona  and  basket,  also  switch 
controlling  fan  when  operated  on 
no  or  220  volt  circuits. 
All  standard  fans  wound  for  direct 
arc  circuits  of  any  amperage  at 
same  price  as  no  volt.  All 
ceiling  fans  have  blades  with 
60-inch  sweep. 

Investigate  the  merits  of 
Diehl  fans  before  placing  your 
orders. 


DIEHL  MANUFACTURING  CO., 


fNEW  YORK,  561-563  Broadway. 

cunui   nnriMcJ  Chicago,  192-194  van  Buren  st. 

OnUll     nUUIYIOl  boston,  128-132  Essex  St. 

L PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 
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HELIOS-UPTON  STORABE  BATTERIES 

FOR    STREET    RAILWAYS,   POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND    ELECTRIC    ELEVATORS. 


BATTERY  SUPPLIES  ANO  REPAIRS. 


We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
Electric  Storage  Battery  Company.  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  oui:  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


>hil.ade:i-phia,  pa.. 


»l-IIOA.OO,   ll.l_. 


:^VBODY,    IVIA,i 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjtutera,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  A.  Tel.) 

Matthews  ct  Bro..  W.  N. 
Anannolatora. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

"Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  Ei.  &  Mfg.  Co. 
Automobile*. 

DeDion-Bouton  Motorette  Co. 

Lowell  Model  Co. 

Olds  Motor  Works. 

Woods,  Waring  A  Co. 
Bablfitt         BSetal        and 

Solder. 

Gr.  Western  Sm.  andRefg.Co. 

Swarts  Metal  Refining  Co. 
Batteries  and  Jar«. 

Central  Electric  Co. 

ColumbuB  Batt.  &  Spec.  Co. 

Edison  Mtg.  Co. 

Edwards  &.  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizlns  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A,  Swingle. 
Bella*  BnKsera*  ISto. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dre«Hinip. 

Leather  Preserver  Mfg.  Corp. 
Beltlnir. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrera. 

SturtevantCo.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
BoolcB*  Blectrlcal. 

Electrician  Publishing  Co. 
Brldffe*    and    Balldlnffs 

(8tecl). 

American  Bridge  Co. 
Brnshes. 

Becker  Bros. 

Central  Electric  Co. 

Gates  &  Co..  J.  Holt. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  Bro..  F.  B. 
Cable*  (See  Insulated  Wires.) 
Cnbiea,   Ellectrio  (Seelnsii- 

lated\Vlres)Copper,  Sbeet 

and  Bar. 

American  Elec.  Works. 

American  Steel  &■  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 
Carbon«»      Point*       and 

Plate*. 

Central  Electric  Co. 

Chicago  EdlBon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Retslnger,  Hugo. 

"United  States  Carbon  Co. 

Western  Elect.  Supply  Co. 
CastlnK*. 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Chain*. 

Jelfrey  Mfg.  Co. 
Clrenlt    Breaker*. 

Cuttar  Elec.  &  Mfg.  Co. 
Coal  A  A*lk«*  Handling 

Maeklnerr* 

Jflffnr  Utg.  Co. 


Coll*  and  Haernet*. 

Miller-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 
Compound. 

Dearborn  Drug  <fc  Cliem.  Wks. 

McLennan  &  Co.,  K. 

WesternElectrlc    Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Amer.   "Vitrified  Conduit  Co. 

Central  Electric  Co. 

"Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

JtcRoy,  John  T. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals   (Patent). 

American  Elec.  Fuse  Co. 
Construction  <&  Repair*. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Contractors    and     Klec- 

trtc   litfiTbt  Plants. 

Beardsley    Gravity    Dam    &. 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec,  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  A  Mfg.Co. 
Copper.  *4<>Tan.  Bnnelit. 

Swarts  Metal  Refining  Co. 
Copper  "Wire*. 

American  Electrical    Works. 

American  Steel  &,  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

National  India  Rubber  Co. 

OkonlteCcThe. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 
Corre*pondence  School* 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Cro«i«-Arni  Brares.  Etc. 

Anderson  -Ji.  Sons.  W.  H. 
Cross-Arms,     Pin*      and 

Bracket*. 

Boisd'Arc  Pin  Co. 

Blue  Rldee  Locust  Pin  Co. 

Central  Electric  Co. 

Central  MfR.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack.  &  Pin  Co. 

Leavitt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  *t  Pjn  Co. 

Western  Elect.  Supply  Co. 
Cnt-Outs    and  Swltche*. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A,  W.  Fuse  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A.  Mfg.  Co. 
Cut*. 

Franklin  Eng.  A,  Electro  Co. 
Dynamos  and  Motor*. 

Akron  Electric  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Work?. 

Schureman  AHayden. 

Sprague  Electric  Co. 


Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  P. 

Warren  Elec.  Mfg.Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Kleotrlo  Fountains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Rall'vraT** 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Eleetrical  and  Mechan- 

leal  Engrlneers, 

Benson,  D.  L. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instrument*. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Clectro-Platlus  lUach*7'. 

Besly  &  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyor*. 

Jeffrey  Mfg.  Co. 
Engrlnes,   Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Eng'lnes,  Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exh^st  Steam  Apparatus. 

American  District  Steam  Co. 
Fnn  Outfit*. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B,  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,G.  A  H. 
Fire  Extlngrnlshers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shaft*. 

Stow  Mfg.  Co. 
Forgres. 

Sturtevant  Co.,  B.  F. 
Fnses  and   Fuse  IVire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gear*. 

Besly  A  Co..  Chas.  H. 
General    Elec.  Supplle*. 

Bissell  Company.  The  F. 

Central  Electric  Co. 

Chicago  Kdlson  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Comjjanv. 

Hodge- Walsh  El.  Eng.  Co. 

Manhattan  Elec.  Supph'  Co. 

Ohio  Electric  Works. 

Stewart  A  Co..  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

GlasBTrare. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 


r^oi? 


Western  Elect.  Supply  Co. 


Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heatinf?     and   Ventilat- 
ing: Apparatus. 

SturtevantCo.,  B.  F. 
Holders,    Inc.    Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Ijrniters. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators   and   Insulat- 

Ins  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      TVIres       and 

Cables— Masnet   TTlre*. 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Elec4rlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel,  Supply  Co. 

Indiana  Rub.  A.  Ins.WIre  Co. 

India  Rubber  A  Gutta  Percha 
Insulatlncr  Co. 

Kellogg  Switch.  A  Sup.  Co. 

MlUer-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co..  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps*    Inc.*    AdJnsterR. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith.  Theo. 
Lamps.    Incandescent  — 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Ll^hlnlnfT  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Eureka  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's   Climbers. 

Anderson  A  Sons.  W.  H; 

Klein  A  Son,  Mathlas. 

Smith  A  Hemenway  Co. 
MaR-net   'Wires. 

(See  Insulated  Wires.) 


Mechanical    Machinery. 

Besly  &  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Btllwell-Bierce  Smith- Valle. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mlningr  ApparatuSf  Elec. 

Crocker- Wheeler    Company. 

■Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
motors  — See    Dynamos  and 

Motors. 
Paclclng:. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 

Page,  Chas.  G. 
Phosphor   Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bousht      and 

Sold. 

Baker  &  Company. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles   and   Tie*. 

Berthold  &  Jennings. 

Davis  AStltt  Co. 

Huebel  ACo.,  C.J. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Jlorse  Co. 

Smith,  O.  W. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
PoTver      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

StUwell-Bierce    Smlth-Vaile. 
Pulleys. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-BIerce  Smith- Vaile. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rall^vay   Sljtrnal*. 

Garl  Electric  Co. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Smith,  Theo. 
Re-W1ndlns— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westinchouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander.  Thomas. 

Bartlett  A  Co.,  A.  F. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Schureman  A  Hayden. 

"Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering'  Flux. 

Cream  Flux  Co. 
SpeaklnR-  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co.  i 

Western  Elec.  Supply  Co.         ' 

(See    P^e:^    3 


Speed  Indicators. 

Besly  ACo.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Sprlng^*, 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

Manross,  P.  N. 
Steel  Boxe*. 

Bossert  Elec.  Const.  Co. 
Storaee  Batterle*. 

American  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tape**  In*ulatln8-. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephone**     Telephone 

Material    and    Switch- 
board*. 

American  Elec.  Fuse  Co. 

American  EI.  Telephone  Co, 

American  Toll  Telephone  Co. 

Bissell  Company,  The  P. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.  Supply  Co. 

Garl  Electric  Co. 

Globe  Automatic  Tel.  Co. 

Horlx  Mfg.  Co.,  The 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

National  Tel.  Equlpm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 
Te^lephnne  Service. 

Chicago  Telephone  Co. 
Tool*. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Smith  &  Hemenway  Co. 
Transformers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.   Co 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine  Water  Wheels. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S.  Morgan. 

StUwell-BIerce  Smith- Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized    Fibre. 

Vulcanized  Fibre  Co. 
W^hlte-Washlner    H*cb*B. 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Rny  Outfits. 

Queen  A  Co. 

Wlllyoung,  Elmer  0. 
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LUNDELL  FANS 

ARE  COPIED  BUT  NEVER   EQUALED. 


THE  STANDARD. 


100,000  IN  USE. 


Dealers  who  want  quick  sales  and  satisfied  customers  siiould 
liandle  Lundell  Fans.  The  name  LUNDELL  is  a  synonym  for 
all  that  is  best  in  electric  fans.  See  that  the  name  LUNDELL 
is  stamped  on  the  base  of  every  fan.  The  Lundell  Fans  give 
more  breeze  than  any  other  fan  consuming  the  same  amount 
of  power.  They  have  the  highest  efficiency  and  are  the  most 
durable.  Every  piece  of  material  is  carefully  examined  and 
every  fan  is  thoroughly  tested  before  leaving  the  shop. 
Lundell  Fans  are  made  in  a  variety  of  styles  and  sizes  to  meet 
all  requirements.     Orders  should  be  placed  at  once. 

SEND  FOR  CATALOGUE  No.  03303. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527=531  West  34th  St.,  New  York. 


CHICAGO, 
Fisher  Building. 


BOSTON. 
275  Devonshire  Street. 


ST.   LOUIS, 
Security  Building. 


BALTinORE, 
Guardian  Trust  Building, 


WE    CANNOT    GIVE    YOU    A 

MESSAGE  m  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 

NATIONAL  ARC  LAMP  CO., 

L.ORA.IN,    OHIO. 


FAN  MOTORS 


1901. 

DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED 

WITH 

SWITCH 

GIVINQ 

THREE 

SPEEDS. 


Wired  for 
Chandelier 
Attachment. 


Desk 
Bracket 

Ceiling 
Styles. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 

WESTERN  ELECTRIC  COMPANY 


CHICAGO. 


NEW  YORK. 


AHERICAN  ELECTRIC  COnPANY,  Northwestern  Agents,  St.  Paul.  ninn. 
MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,    St.  Louis,  flo. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS. 
San  Francisco,  Cal. 


ANTWERP, 
32  Rue  Boudewyns. 


LONDON, 
Bridge  Chambers,  171  Queen  Victoria  PARIS, 

St.,  e.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteull. 


WESTERN    ELECTRICIAN 


March  30,  1901 


jc  jt  ji  jt  J^Jt  jtjtjtjtjtjtjtjt^jtjt^^  ^jt  jtjtjitjit^jtjtjijfjtjtjtjitjtjtjiij*j*jtjitjtj»jitjt  jtjit  jtj)ijtjijitjijtjtjitjijtjtjiijtjtjtjtjtjtjitjtjii^.ii,* 


THE  GENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS 


POWER  HOUSE  OF  THE  HUDSON  RIVER  POWER  TRANSMISSION  COMPANY,  MECHANICVILLE.  N.  Y. 

750  Kw.,  Three-phase,  12,000-VoIt  Generators  Driven  by  Water  Wheels. 

GENERAL  OFFICE,  SCHENECTADY,   N.   Y. 

New  York  Office,  44  Broad  Street.  Sales  Offices  in  all  Large  Cities. 
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American       I 

Bridge  Company! 


♦ 

♦ 

i 


DESIGNERS 

MANUFACTURERS 
AND  ERECTORS  OF 


t 

I 

I 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


VJ^E  have  decided 
to  carrj'  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  ate. 


1 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure ?}ios^  favorable  guoiaiions  and 
deliveries  for  any  part  of  ike  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works  : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo.  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Dututh,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette.   Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,   Pa. 
Rochester,  N.  Y. 


Seattle,   Wash. 
Sjn   Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.   S.   W. 
Trenton,   N.  J. 
Wilmington,    Del. 
Youngstown,   Ohio. 


European  Office :  LONDON 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC    LAMPS   FOR   ALL   CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  ii  BROADWAY,  NEW  YORK. 


GOULD  STORAGE   BATTERIES. 

ESFECIAIiliY  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSS  CENTRAL  STATIONS 
AMD  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  35  West  33d  St. 
Work.,  DEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.S.  A. 
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Dearborn 


Drug    and    Ohemical    ^A/orlc] 

Uabora-bories \A/^a-ter    Che 

Vese-bablo    Boiler    Compounds. 

ALL  KINDS  OF  ANALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN    METHODS. 

29,  30,  3i,  32  and  33  RiALTO    BUILDING,   CHICAGO,    ILL. 


-JteRE   IT  I5^_  JEvCRy    OTHEIl   'WtEl^- 


WTOUK  aECTRICAL  HKSTSmHrX': 


iT'sr 

lOur  Potential  and  Cur-' 
frent  Indicators   are   de-' 

sti^ned  for  small  plantsl 
I  where  price  is  an  object. I 
I  No  feature  essential  tul 
la  perfect  instrument  Isf 
■\acliiug:  it  Is  sm  al  1  .f 
1  p  1  a  1  n .    accurate    andf 

^durable  and  theprice^ 
is  very  low. 


WILLYOUNG  INSTRUMENTS 


ARE  RATED  AS 


Standard  theJVorld  Over. 

THEY  AOE  UP-TO-DATE-ORIOINAL-ACCURATE. 
THEY  SAVE   fine— MISTAKES-MONEY— CUbSWORDS. 


HEADQUARTERS   FOR 

Photometers- Cable  Testing  Apparatus—  Potentiometers- 
Bridges— Portable  Testing  iets. 


Conductivity 


Apparatus  to  Order  (rom  Our  Own  or  Customer's  Design. 
Correspondence  Solicited.    Circulars  Free. 

ELMER  G.  WILLYOUNG,  97-99  Fulton  St.,  NEW  YORK. 

BEARDSLEY    GRAVITY   DAM 

AND   CONSTRUCTION  CO.. 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE   BEARDSLEY   GRAVITY   DAM, 

For  five  cents  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and Treas.,  for  particulars.       ELKHART.  IND, 


Stewart  Cord  Adjuster. 

(Patented  Aug.  21,  1900.) 

Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  is  suspended. 
Made  of  red  or  black  fibre. 

Price,   delivered  by  mail,  $1.10   per  hundred. 

F-F9A.P4K   h-l.  S-rE\A^^VF9"r  &   ^<^-, 

Manufacturers  and  Dealers  in  Electrical  Supplies.         35  N.  7th  St.,  Philadelphia. 

KENTUCKY  LAMPS 


KENTUCKY  ELECTRICAL  CO  , 


Owensboro.  Ky. 


EMERSON  1901  CATALOGUE 

OF  FAN  HOTOB8  IVHiL  BE  SENT  ON  BEQUEST.    SETEBAIj 
NEW  TITFES  DESCBIBED.    SEND  FOB  A  COFT. 

Eastern  Office  and  Warehouse,  'HE  ClERSON  ELECTRIC  MFGi  CO. 

136  Liberty  Street,  New  York  City.  St.IiOnls.Mo.,  U.  S.  A 


Patents 


Fltteen  years  of  concinual  practice  before 
the  U  S.  Patent  Ofiice  glvts  me  the  ability 
to  render  inveotors  valuable  service  in  pro- 
curing their  patents  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  S.  and  foreign  patent  laws. 
Patent  Litigation.  Opinions. 

F.  W.  BARNACLO, 

809-811    Equitable  Building,  BALTIMORE,  MD. 


NEW  PRICE 
FOR  igoi. 


GUARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND  AND   INTERIOR. 

G1JA.BAXTEED  ABSOLiUTKIiY  EL,Et!TBOI-TSIS  PROOF. 

An  absolute  Non-Conductor.     Guarantees  perfect  insulation.    No  bonding  of  cables  In  Its  use. 
Better  service  over  cables  enclosed  in  it.    Consiruction  very  rapid,  using  only  ordinary  labor. 
Price,  F.  O.B.  destination,  cheaper  than  any  other  Condnit. 

For  promptdellvery  for  1901  ELECTROLYSIS    PROOF  CONDUIT    MFG.    CO., 

orders  should  be  placed  now.  606   MANHATTAN   BLDG.,  CHICAGO. 


^ECT/tO  QALVAN/ZfD  (OA/M/r 

A      .  INTERIOR    ,»in(0'^^^'^ 
UNDl:Bfll<<fVir;m.s 

RICHMONDT  CONDUIT  CO. 


Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  riass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, maclilne  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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TRIAL  ORDERS, 


We  want  trial  orders  for  Packard  Mark  VI 
Transformers.  We  always  keep  and  please 
our  customers,  so  that  It  is  the  introduction 
or  entering  wedge  we  strive  for.  You  want 
the  best  transformer  made  just  as  badly 
as  we  want  to  sell  it.  Why  not  send  a  trial 
order?    It's  the  only  way. 

ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL  SUPPLIES, 

92  and  94  West  Van   Buren  St.,  CHICAGO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


MICA  WASHERS 


PRICES    RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Waler  St.,  New  York.    117  Lake  St.,  Chicago. 


ENGINEERING. 

^    HERBERT  A.  WAGNER, 

Consulting  Engineer 

Railway   Lighting   and   Power  Plants, 

41 B  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


VOLT=AMMETERS, 

POCKET  SIZE. 

^"cKETji  For  Testing  Batteries  and  Battery 
JfiiSS!!,,  Circuits,  Locating  Faults,  Grounds, 

J''-   ^  etc. 
^  ^         RELIABLE.       ACCURATE. 
^m^^^i    X     Send  for  Circular. 
TST  L.M.  PICNOLET.      _ 

78.80  Cortland  St..  NEW:YORK.  ^.  Y. 


'•'^   "MANROSS"    ^^ 

H4IR  SPRINGS 

rOR    ELECTRIC 

>IC^TIf%C.  /V^O  RECORDING 

r.aur.ES   STCAM    C/xuoi 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

F.  N.  MANROSS.  Forestvllle,  Conn. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   S5.00  per  dozen    Send  SOc.  foe  trial  stick. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KU.I  EIIUIll    P     AA  Sole  nannfactnrers, 

•    IHCLtllllAll    H   uUii    909,100   iraahlnston  street,      •     CHIOAeo. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  indOenirit Offices:    572-578  FIRST  AVENUE,  NEW  YORK. 
TRADE    ^^       I       Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 


WRITE   FOR   ATTRACTIVE   BULLETINS. 


ChlUEO.      Phllidelphla.      Bo8(od,      eieveland,      St.  LonU.      Mllwiukee,      Ctoclonitl,      Denver.     St.  Pial. 


G.  I.  INCANDESCENT  LAMPS. 


A  THOROUGH  school  for  the  beginner— «  valuable 
reference  book  {or  the  expert.     If  not  found  sat- 
isfactory money  refunded  upon  return  of  Ixjok  in 
good  condition.     Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo.  

E.  B.  'Wacoaman, 

Electrical  Wlreman.  KiTTAKiriNG,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  It  for  four  times  Its  cost  if  I 
could  not  get  another  copy.  Yours  truly.  E.  R.  Waugaman. 

CLEVELAND  ARIHATURE  WORKS, 1281  Hamilton  .St.,Cleveland,0. 


Delivered. 


kMJtlti  Aa^ 


McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

13B  WASHINGTON  ST.,  CHICAGO 


HAVE  VOU   USED 


Now  In  use  by 
the  Leading 
Electric  Rail- 
way, Light  an 
Power  Plants.  Trial  Or- 
ders Filled  Promptly. 


LeValley-Vitae 
Carbon 

PriiQhpoO  J.Holt6ates&Co..Agt8. 


CREAM  FLUX 

AH  ABSOIilTTELY  KOHr-COBBOSITE  IKSriiATIHe 
SOIiDfEBIHrO  FliUX  FOB  AI.I.  BIETAL8. 

Contains  no  acid  or  any  element  Injurious  to  eltctrlcal  connecttons. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  'n  oue-oalf  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
15c.,  25c.,  50c.  and  75g.  Special  prices  in  quantity.  Send  ISc.  for  trial  box.  We guaraatee 
It  and  It  aot  Matlsfaotory  money  wilt  be  refunded. 


TKIS  IS  TTHAT  ONK  rSEB  HAS  TO  SAT*  OF  IT: 

it  A  FTKR  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  yoji 
-^^    C'eam  PIui  severe  tests  on  heavy  cable  connections,  and  on  the  flnest  stranded 
flexible  drop  cord  work,  we  can  safely  say  it  meets  all  claims  you  make  for  It.    1  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Suit.  CHICAGO  EDISON  CO." 


FOB  SALE  BT  AXL  SUPFLX  HOUSES  OB 


CREAM  FLUX  CC, 


SoUMinufacturert, 
100  Washington  St., 


CHICAGO. 


READY  FOR  THE  MARKET. 

"FEHOO,"  the  neir  style  Creole  rosette.   In- 
solation perfect,  lonff  Case,  superior 
In  e-rery  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 
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V.  n.  WiMCNSCIL,  TncAswnCM. 


EVOCNC  F.  PHILUFS, 


I.  NtfWtJkND  nHLL»P«, 

e.  n.  Riymrron,  jn.. 


AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Yobk  Stosb,  W.  J.  WatsoD,  26  Cortlaadt  St. 
Ohzcaqo  Stokb,  F.  K.  Donohoe,  82  Lake  St. 
MoirrsBAi,  B&AjroH,  Bugeoe  F.  Phllllpa'  Eleotrte&l  Works. 

MAIN  OFFICES  AND  FACTORIES,   PMILLIP8DALE,    R.  I. 


PATENT   ATTORNEY. 

189  Dearborn  Street*  ChloasOi  lll>» 

Hm  Attended  to  all  of  our  patent  matters  oon- 

ttDUoaily  itnce  1891.  Morsan  &  Wright,  Cfalcago. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Wriie  for  Prices. 

Manufactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,    MICH. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    •    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


MORSE  LAMP  ADJUSTER 

For  llills.Factories  and  Offices.  Is  the  lowest  in  Drice 
and  011I3  automatic  adjuster  approved  by  ail  experts. 

Incandescent  Electric  Light  Manipulator  Co., 

116  Bedford  St.,  BOSTON,    MASS. 


frCI-IIM      l\/l^^l 


^-Vl^iEklVI^. 


Sets  of  caetinps  and  material  furnished  in 
various  stages  of  completion.  Wrought  iron 
fields :  armature  formed  of  punchlngs  of  eheot 
iron  contains  eight  slots.  Pnllej  for  round 
or  flat  belt.  Terminal  wires  to  binding  scrowo 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  Be^^ing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
four  5-candle  lamps.  This  machine  is  not  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma^ 
chines.  Full  size  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  18, 

FRANKLIN  MODEL  SHOP, 

129-131  WestSI  St  street,  NEW  YORK  Cirv. 


Manhattan  Electrical  Supply  Co. 

32  Cortlandt  St.,  New  York. 

Manufacturers,  Wholesale  and  Retail  Dealers. 

EARLY  RISER'S 
:^  OUTFIT  No.  7. 

This  is  a  first-class  outfit  at  a  moderate 
price.  No  chance  to  oversleep,  as  the  bell 
rings  until  the  sw^itch  is  turned, 

"We  make  several  styles  of  early  riser 
outfits  and  are  the  largest  manufacturers  of 
general  electrical  supplies  in  this  country. 

CATALOGUES 
FURNISHED. 

GET  OUR  QUOTATIONS. 
CHICAGO  BRANCH,  188  Fifth  Avenue, 


NATIONAL  CODE  STANDARD 

^^   "0.  K."  Weatierproof  Wire. 
Slow-Barning  Weatherproof 
fj  and  Slow-Buming  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


The  next  international  numbers  of  the 
WESTERN  ELECTRICIAN  will  be  ELEC- 
TRIC LIGHT  AND  POWER  NUMBERS, 
covering  the  National  Electric  Light 
Association's  meeting  at  Niagara  Falls, 
May  21,  22  and  23.  There  will  be 
two  special  convention  numbers,  to  be 
dated  May  18  and  25,  and  their  large 
domestic  and  foreign  circulation  will  be 
of  great  value  to  your  business.  It  is 
not  too  early  to  reserve  space  for  these 
splendid  special  convention  numbers. 
Send  in  your  order  NOW  and  get  a 
good  position. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co« 


WORKS    AT 

TRENTON,  N.  J. 
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WANTED. 

Position  as  salesman,  house  or  tnivelint,'.  Ten 
j'ears'  expc-rleoce  \n  various  electrical  branches. 
Extensive  acquaintance  la  lilln'iis  and  In  liana. 
Now  emploved  en  route.  Address  "TRAV- 
ELKR,"  care  Western  Electrician,  510  Mar- 
quette Uld^.,  Chicago. 


WANTED. 


Position  as  superintendent  or  manager  of 
electric  llffbt  or  |K>\ver  plant  by  a  thoroughly 
competent  engineer  who  has  had  13  years' practi- 
cal experience  In  construction  and  manage 
ment  of  same.  At  present  holds  responsible 
position  as  secretary  and  suiierlniendeot  of  an 
electric  llyht  company.  Other  ^e-a^ons  tiian  a 
better  position  for  wuntint;  to  make  a  change. 
Can  give  best  of  reference-*  from  present  and 
past  emplovers.  Addres-f  "D.  H.."  care  Western 
Electrician.  510  Marquette  Building,  Cblcago. 


WANTED. 


Steady  position  anywhere  west  of  the  Colorado 
line  by  an  Al  eiig-neer.  electrician  and  ma- 
chinist. Thoroughly  understands  electric  light- 
ing and  power  plHnts.  electric,  steam  or  com- 
pre>sed  air  ralninj;  machinery.  Age,  34.  18 
•years'  experience  In  above  lines.  Married, 
steady  and  strictly  temperate.  Uesl  of  Chicago 
and  other  recommendations.  Address  D.  SPEN- 
CER. Clarkvillo.  New  Mexico. 


WANTED. 


A  second-hand,  l.jO-k\v.,  1 10-volt, ■  direct- 
current,  slow  speed,  belted,  multipolar  dynamo. 
Give  lowest  cash  price.  Addres-;  "P.,"  care 
Western  Electrician,  14a  Times  Building.  New 
York. 


WANTED. 


A  second-hand  storage  battery  of  Fufflclent 
capacity  to  run  tweniv-ttve  16  candtepower 
lamps  eisjht  hours.  THE  JEWKL  CARRIAGE 
CO..  Carthage,  Ohio. 


WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
algh-speed  Automatic  and  Corliss  engines.  We 
want  several  such  at  once.  Write  us,  giving 
full  particulara. 

CAMP  ENGINEERING  CO., 

1 8  South  Canal  Street,  Chicago,  III. 


I^IMS 


IKJ\ 


Engineers  of  standing  and  actiualatance  In 
Europe  wisli  to  nrrange  for  handling  several 
good  Itiveutlons  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Llbrral  propositions  made. 
ZERBE  CO.,   Engineers,  It    Broadway,  New  York. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xl0^i  Inches. 
THOMAS  ALEXANDER.  183  E,  Randolph  St., 
Chicago. 


FOR  SALE. 

A  telephone  exchange  and  lontr  distance  con- 
nections, i-ayifigbig  dividends,  local ed  m  South. 
Splendid  opportunity  to  develop;  'phones  all 
new  and  of  best  manufacture.  This  Is  an  un- 
usual opportunity  for  someone.  Uest  reasons 
for  selling.  Address  "H.  18,"  care  Western 
Elecirleian.  510  Marquette  Uldg..  Chicago. 


SECOND-HAND 
BOILERS. 

Two  6G  In.  X  15  ft.  G  tn.,  with  7G  3-in.  tubes  each. 
One  battery  of  six  boilers,  each  48  in  x  IG  ft., 

with  ;^4  4-in  tubes  and  cross  dome. 
One  battery  of  two  boilers,  each  64  tn.  x  16  ft., 

48  3»^-in.  tubes  and  cross  dome. 
One  66  in.  x  15  ft.  6  in.,  with  90  3H-in.  tubes,  plug 

hat  dome. 
One  GO  in.  x  le  ft.,  with  50  4-in.  tubes,  plug  hat 

dome. 
One  48  In.  x  14  ft ,  with  40  3',^-in.  tubes. 
One  44  in.  x  9  it  8  In.,  with  4G  3-lu.  tubes. 
Two  48  in.  X  12  ft,  with  46  3-ln.  tubes. 

This  is  only  a  partial  list.    Write  us  your  wants. 

A.  F.  BARTLETT  &  CO.,  Saginaw,  Mich. 


STANLEY  A.  C.  WATTMETERS. 

Permanont  Accuracy  Guaranteed. 

STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco;  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


D.   L.   BENSON, 

CONSULTING,  CONSTRUCTINQ, 

ELECTRICAL   AND 

MECHANICAL    ENGINEER, 

520  MONADNOCK  BLOCK, 

Telephone  Main  3244,  CHICAGO. 


We  Can  Ship  at  Once: 

2—100  K.  W.  140  volt  Edison  Bipolars. 

1— -juo  K.  w.  Fort  Wayne  i.ioo  volt  Alternator. 

1—240  K.  W.  Stanley.2phase.  1.100  or  2.200  volts. 

2— liiOJC.  W.  A  type  General  Electric  alternators. 

4— lOOK.  W.  Westlnghouse,  i.iOO  volt  Alter- 
nators. 

1—120  K.  W.  Slattery.  l.lOO  volt  Alternator. 

2-45  K.  W.  i2Bvolt  Edison  Bipolars. 

1-90  K.  "SV.  Standard,  2.200  volt  Alternator. 

1— 50K.  W.  National.  2,200  volt  Alternator. 

1-20x48  Allis  Corliss. 

1—15x23x15   Armington   &   Sims   Cross-com- 
pound. 

1—13x19x15   Mcintosh  &   Seymour  Tandem- 
compound. 

1— 18H  X  18  Ideal,  and  many  other  items  In 
ELECTRICAL  AND  STEAM  APPARATUS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  CO., 

E.  H.  Chenet,  Manager. 
204  Dearborn  Street,  CHICAGO. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaco. 


A   NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 
everybody  waiitsthem. 

They    are   Cheap.    Strong 
and  Ornamental. 

JKiniMhedin  Cherry,Gr(>en, 

Slahrgany,  Black  Enamel 

and  Xatural  'Wood. 
Patented  and  manufactured  by 

"'  CRESCENT  MFG.  CO., 

6.'  w.  Jackson   Blvd.,  Chicago,  III. 

Easlern  Depot: 

Wcbtero  Electric  Co.,  N.  Y. 


OHIO  ELECTRIC  WORKS, 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  with  dis- 
count sheet. 


A  Direct  Reading  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAOG  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
123  Liberty  »t.,  Kew  Xork  City. 

New  York   Agents   Wirt   Electric   Co.  Rheo- 
stats and  BnisheB. 


ALL  .SMALL   SPRINGS  l/SEO 
BY  THE   ELECTRfCAL  Tfi-ADE 
MADE    By 


BRISTOL,  CONN.  U.5.A. 

EST.  /8S7. 

S£ND  FOR  CATALO&'B.B. 


ALTERNATINB  GENERATORS. 

1  3.W-llgbt  Thamson-Honston,  A18. 

2  COO-llght  T.-H.,  A6. 

1    600-lIght  T,-U.,  30  K,   W.,  2-pliase. 

1  600-llglit  T.-H.,  30  K.  W.,  slotted  arma- 

ture, compound. 
2    600-Ilght  G.    E..    A30.    toothed  arma- 
ture, couipouud  wouud. 

2  650-llght  T.-H.,    A35,    self-oilers,    com- 

posite wound. 

1  750-l!glit  Wood,  compound,  self-oiler. 

2  750-llgbt  Westlnghouse,   s.    o.,   371/2    K. 

W. 

1  900-llght  Warren,  45  K.  W.,  inductor 
type. 

1 1000-lIght  Wood,  60  K.  W.,  toothed 
aruit. 

1  lOOO-lIght  Siemens  &  Ilalskc,  50  K.  W., 
60-cycle,  slngle-pliase,  In- 
ductor tj'pe. 

1  1200-llght  Siemens  &  Halske.  60  K.  W., 
eo-cycle,  single-phase. 

1  50  K.  W.  S'emcns  &  Halske.  60-ey(le, 
two-phas'?.  rotary  trans- 
forinor,  175  volts  alt.  to  250 
volts  direct. 

1  1200-llght  Warren.  60  K.  W.,  self-oiler. 
Inductor  type. 

1  12C0-llght  General  Electric.  A60.  com- 
posite wound,  toothed  armt. 

1  1200-llght  Westlnghouse,  60  K.  W.,  com- 

W)0imd.  toothed  armature, 
estinghouso,      60-cycle,      60 
K.  W. 
1  1300-llght  T-H.,   A70.   coinp.  wound. 

1  1500-light  Gener^U  Rleetrlc.  monocyclic, 

75  K.  W..  60-eyele.    - 

2  1500-llght  \^■arren   Medberry.  75  K.  W.. 

latest  type,  two-phase,  new. 

1  2400-llght  Westlnghouse,     120     K.     W., 

toothed  armature,  compourni 
wound. 

2  2400-llght  General    Electric,   120   K.   W., 

toothed  armt.,  eonip.  wound, 
2  2400-llght  Westlnghouse,  120  K.  W..  60- 

c.vcle,  loolhed  armt  ,  comp. 
1  4000-llght  Wood,    200   K,    W..    self-oiler, 

comp.  wound,  slotted  armt, 
1  4800-llght  Westlnshouse.     240     K,     W.. 

self-oiler,      comp.      wound, 

toothed  armature. 


RECORD 

ELECTRIC  CO. 

54-62  5.CI.INTOM  ST.  CHICAGa 

BARCAINS-FOR  SALE. 


ARC  DYNAMOS. 


20-iight 

30-llght 
30-llght 
35-light 
35-)lght 
40-llght 
45-llght 
45-light 
50-llght 


2000  C. 
1200  C. 
2000  C. 
2000  C. 
1200  C. 
2000  C, 
1200  C. 
1200  L'. 
1200  C. 


60-llght  2000  C. 
50-li^ht  2000  C. 


2  60-llght  2000  C, 
1  60-llght  2000  C. 

3  60-llght  2000  O. 
1  65-llght  800  C. 
1  65-llght  2000  C. 


2    75-llght  1200  C. 
2    75-llght  1200  C. 


2  75-1  Ight  2000  r, 

3  125-llght  1200  C, 


P.  Western  Electric. 

P.  T.-H.,  K12. 

P.  Brush,  No.  7. 

P.  T.-H.,   h.  D.  2. 

P.  Wood,   No.  6. 

P.  West.   Elec,  s.  0. 

P.  T.-H  .  M12,  ball  ar'f. 

P.  Brush.    No,    7. 

P.  T.-H.,  L.  D.  12,  ball 

a  rniature. 
P.  Brush,    No,   7%, 
P.  T.-H.,  M.  D.  2,  ring 

armature. 
P.  West.   Elec,,   s.  o, 
P,  Westlnghouse. 
P.  Wood.  No.  8. 
P.  Ball.  4  amp. 
P,  Brush.    No.   8,    Steu- 

benrausch  flreproof 

commutator. 
P.  Wood,      with      new 

armt. 
P,  Standard,      self-oll- 

ers, 
P.  M'estlnghouse,   s.   o. 
P.  Exo.'lslor.     latest 

type. 


1 10-VOLT  INCANDESCENT 
DYNAMOS. 

1     lO-lIght  Roth,  compound. 

1  ••  ?5-Ilcht  Mavo,  slow  speed, 

1      ro-light  Hawkeye, 

1      50-Ilght  Lundell,        self-oiler,        slo 

speed. 
1     50-llght  Card,  multipolar,  self-oller, 
1      65-llght  GlMis,  M.  P..  compound. 
1     60-lli;lit  T.-ir,,   compound, 
1      60-llght  Mather, 


1     65-llght  Crocker-Wheeler,   s.  0. 

1      80-llght  Sprague, 

1    100-ligbt  Bain,   compound,   self-oiler. 

1  100-llght  Siemens    &   Halske,    type   h. 

H, 

2  110-IIght  Gil)bs,  compound,  self-oilers. 
1    UO-llght  Edison. 

1    135-light  Gibbs,  M.  P.,  self-oiler. 
1    150-light  Mather,   compound,  self-oller. 
1    ISO-light  Gibbs,   M.    P.,  .seif-oiler. 
1    150-Ilght  Edison. 

3  150-Iight  Fisher,    direct    connected    to 
engine. 

Card,  self-oller, 

Siemens    &    Halske,     M.     P., 
s.  0. 

Rockford. 

Edison,   self-oilers,    12   K.   W. 

Siemens  &  Halske. 

Siemens  &  Halske,  M.   P. 

Gibbs.  M.  P..  self-oilers,  s.  s. 

Detroit. 
1    250-1  Ight  Westlnghouse,   horiz.    type. 
1    250-Iight  Commercial,  comp.,  self-0il,;r, 
1    260-ilght  Eddy,  self-oller. 
1    270-Ilght  General    Electric,   15  K.   W., 

M.   P.,   direct-connected. 
1    275-IIght  King,   self-oiler,    co.upouud. 

1  300-light  Columbian,    multipolar, 

2  300-lIi;ht  Gibbs,  M.   P  ,  self-oilers, 

1  340-Ilght  Eddy,  self-oller,  compound. 

2  350-IIght  Hawkeye,    compound. 

1    350-Iight  National,    self-oller,    comp. 

1    350-!Iglit  Edison,  20  K.  W,.  shunt. 

1    350-light  Western  Bloctric. 

1    350-lIght  Fisher,  M.  P. 

1    360-Iight  Duplex  multlpohir,  comp. 

9    500-lisht  Siemens  &  Halske,  self-oilers. 

4  510-llKht  Edison.  30  K.  W.,  compound. 
1    600-llKbt  Elckmeyer. 

1    700-iIght  Westlnghouse,    slow     speed, 
M.  P. 


1  160-1  ight 

1  ISO-light 

1  200-ilght 

3  210-light 

4  210-Iight 

1  210-Iigbt 

2  210-1  Ight 
1  22D-Iight 


2  ,  SOO-light  Edison,  45  K.   W.,  selt-ollera, 

compound. 
1  1000-lIght  Edlsou,  60  K.  W. 
1  1200-Iight  Siemens    &   Halske. 
1  1350-light  Siemens  ,&  Halske,  SO  K,  W,, 

for  direct  connection. 
1  1500-llght  Siemens  &  Halske,  100  K,  W. 

1  2500-lIght  Siemens  &  Halske,  150  K.  W., 

for  direct  connection. 

DIRECT  CONNECTED  GENERATORS. 

2  714  K.  W.  Fisher,        125-volt,        with 

Fisher  engine. 
1    15      K.  W.  General    Electric,    126-volt, 

with  Case  engine. 
1    80      K.  W.  Siemens  &  Halske,  125-ToIt, 

for   direct    connection. 
1 160     K.  W,  Siemens  &  Halske,  125-voIt. 

for  direct  connection, 
1    60      K.  W.  Siemens  &  Halske,  250-TOlt, 

for  direct  connection, 
1  120     K.  W.  Siemens  &  Halske,  250-volt, 

for  direct  connection. 
1    75      K.  W.  Westlnghouse.  500-volt. 

with  Westlnghouse  comp. 

engine. 

220-VOLT  GENERATORS. 

1     10  K,  W,  Lundell,  s.  0.,  M.  P.,  s.  s. 

1    12  K.  W.  Edison,    self-oller. 

1    20  K.  W.  Spi-ague.    compound,    s.    o, 

1    40  K.  W.  Eddv.   M.   P. 

1    45  K.  W.  Edison,  compound,  self-oller. 

1  60  K.  W.  Siemens  &  Halske,  M,  P„ 
s.  o.,  for  direct  connec- 
tion. 

1  120  K.  W.  Siemens  &  Halske,  M.  P., 
s  o,,  for  direct  connec- 
tion, 

500-VOLT  GENERATORS. 

1  15  K.  W.  T.-H..  self-oller. 
1  25  K.  \V.  T.-H.,  self-oller. 
1  25  K.  W.  General  Electric.  M.  P. 

1  25  K.  W.  Commercial,  self-oiler. 

2  35  K.  W.  Siemens     &     Halske.     brand 

new,  M.  P.,  Churchward 
typo,  s.  o.,  very  slow  speed, 
475  r.  p.  m. 

1  45  K.  W.  Edison,   compound,   self-oller. 

1  60  K.  W.  Edison,    compound,   self-oiler. 

1  75  K.  W.  Westlnffhonse.  Kodak  set, 
WestincrhonsG  generator  and 
Westlnghouse  comp.  engine, 
14x24x14,  all  complete,  fine. 


SEND  FOR  OUR  MONTHLY  BARGAIN  SHEET  WITH  NET  CASH  PRICES  ON  DYNAMOS,  MOTORS, 
TRANSFORMERS,  METERS^  STATION  INSTRUMENTS,  ARC  LAMPS  AND  SP^PPLIES.  ALL  MACHINES 
ADVERTISED  ARE  ACTUALLY  IN  STOCK-WE  ARE  NOT  BROKERS  AND  DO  NOT  SELL  MACHINES  ON 
COMMISSION-IN  DEALING  WITH  US  YOU  DEAL  WITH  THE  ACTUAL  OWNERv^  OF  THE  APPARATUS. 
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400  "Used  "  Outriggers,  good  as  new,  complete  witli  Eddy  Windlass  and  Bracket 
shown  in  cut.  By  using  our  Outrigger  you  can  save  Pole  and  Suspension  Pulleys  — 
Strand  for  Suspension  and  get  a  GOOD  Windlass  and  Iron  Bracket  free.  Our  price  is 
very  little  more  than  twice  the  cost  of  new  Windlass  alone. 


Also  200  Miles   No.  6  "Used"  W.  P.  Copper  Wire. 
200   Miles  No.  10  "Used"  W.  P.  Copper  Wire. 

Tills  Wire  has  all  been  thoroughly  overhauled,  the  bad  places  in  the  insula- 
tion cut  out  and  soldered  and  taped  connections  made  where  necessary. 

WRITE  FOR  PRICES  IF  INTERESTED. 

W.  N.  MATTHEWS  &  BROS. 

320  N.  6th  Street,  ST.  LOUIS. 


SSTABLIBHBD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DriUinc,  Tapping.  Eeamlng,  Emery  Grinding,  etc 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BingJiamton,  N.  Y. 

Genu  European  Agents,  Selig,  Sonnenttaal  &  Co.. 

85  Queen  Victoria  Street,  London.  Eneland. 


Teaching   Over 
280y000  S.tudents  By  Mail 

The  Inxeenatiosal  Coebespondesce 
Schools,  Scraston,  Pa-.is  the  largest  ednca- 
tioniil  iDStitation  io  the  world.  It  has  students 
in  every  civilized  conntry.  Its  enormons  erowth 
since  beginninR  in  1^91,  is  the  result  of  its  suc- 
cessful method  of  teachinp  technical  subjects 
bymfiil.  The  International  method  of  helping 
younji  people  to  euppoirt  themselves  while 
learning  to  become  mechanical  or  electrical 
engineers  or  architects  is  explained  in  our 
latest  circular  entitled 

Salaried  Positions  for  Learners 

Mechanical.  Electrical,  Steam  end  Civil  En- 
elncerlne:  Architct-turc-;  DrawiuE;  Chem- 
latrv;  Teleeraphv;  Tcaehinc;  Stenography; 
Boo'k-kecplnc-.i^nclli-hBroiifhee.  "  hLOwntiug 
Btaie  subject  iBwhi:li  ioieresied. 

International  Correapondcnee  SchoolBi 
.  Box  lOOa.  Scrnnton.  Pa. 

**    Established  1S91.      Capital  31,500,000. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LEOLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


MOTIVE 


THE  LARGEST   DEALERS 
ON  EARTM 


500  Dynamos  and  Motors,  ranging 
in  size  from  12  to  200  liglits,  and  from 
3-4  to  12  liorse  power. 


100  Automatic  Engines,  all  sizes. 


An  endless  variety  of  Steam  Pumps. 


Electrical  apparatus  of  all  kinds, 
such  as  Globes,  Shades,  Wire,  Meters, 
Telephones,  etc.,  etc. 


100  rolls  of  short  lap,  oak  tanned 
Leather  Belting,  single  and  double 
thick.  All  widths.  Brand  new.  Quality 
guaranteed. 

DISCOUNT  FROM  STANDARD 
LIST  70  PER  CENT. 


SEND  FOR    CATALOGUE  NUMBER  156 


Cnic-AGO  -House Wrecking  Co. 

WestSBth    and  Iron  Sts. 
CtllOAGO 
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885 


SWARTS  METAL  REFINING  CO., 

J  Foreman  Eros,  Banking  Co, 


References  :■{  Dun's  Ageneyi     "       ""  "    '  I  Office  and 
Bradstreet's  Agency.  |  Works : 


20  i  22  N.  Des  Plaines  St.,  Chicago 


Another    Valuable    and    Important 
Feature  of  Our  Switchboard  System. 


In  the  Union  Switchboard  system, 
the  drops  or  line  signals,  instead  of 
being  placed  on  the  multiple  board 
immediately  in  front  of  the  operators, 
are  stationed  on  a  large  rack,  situated 
on  the  opposite  side  of  the  room,  in 
plain  view  of  all  the  operators.  On 
this  rack  are  displayed  not  only  calls 
from  subscribers,  but  the  "busy" 
signal  as  well.  Calls  are  received  in 
the  usual  manner  by  the  falling  of  a 
drop,  but  the  busy  signal  consists 
in  "the  line  in  use"  showing  red;  in 
other  words,  a  white  signal  on  the 
drop  rack  indicates  a  call  from  a  sub- 
scriber; a  red  signal  shows  that  line 
to  be  "busy."  It  will  be  seen  from 
this  that  the  busy  test  is  made  by  a 
glance  at  the  rack,  instead  of  the 
usual  slower  motion  of  the  hand. 
The  drops  are  not  crowded,  hence 
there  is  no  necessity  for  fine  adjust- 
ment. Repairs  and  testing  can  be 
readily  and  quickly  made. 


TtHK     ktlNII^IM     ^f«^P>     mKCSK.. 


R.EMEMBER:-  WE  AR-E  TELEPHONE  CONTRACTORS  a.s  well  a^s  MANUFACTVR.ER.S.  a^nd  sta.nd  restdy  to  build  your 
SWITCHBOAR.DS  B.nd  ALL  YOUR.  LINES;  IN  FACT,  WE  CONTR.ACT  to  build  COMPLETE  TELEPHONE  SYSTEMS. 
As  to  da-te  WE  HAVE  BVILT  B.S  ma.rvy  b.s  TWENTY-ONE  EXCHANGES,  and  SCO  MILES  OF  LINE.  WE  THINK  WE 
KNOW  SOMETHING  ABOUT  THE  "TELEPHONE  CONTRACTING  BUSINESS." 

The  Union  Switchboard  Company,  Erie,  Pa. 
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IS 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 


cc 

^ 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TCI        II CP      All 
CHICAGO,  U.  S.  A.  I  CLi    nlrUi    Ulli 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  have  proven 
the  reliability  of  our  apparatus. 


BUT      ivoive:      .2\.s     gooi:>. 


Our  Machines  are  strictly  automatic,  because  ■when 
the  coin  is  deposited  the  machine  does  the  rest, 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  conipanics, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking. 

SATISFACTION    GUARANTEED. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINCTON,  MICH. 


GLOBE 

AUTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE  CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 


Multiple 
Switchboards. 

FULL  CENTRAL  ENERGY. 


TELEPHONES    FOR  ALL  USES. 


COMPLETE    PROTECTION   FOR   EXCHANGE  AP- 
PARATUS AND  INSTRUMENTS. 


Complete    Exchange    Equip- 
ments, Any  Size. 


WRITE  FOR  ESTIMATES. 


STERLING   ELECTRIC  CO. 

LAFAYEHE,  IND.,  U.  S.  A. 


BRANCH  :  1260  Monadnock  Block.CHICAGO. 


a 


Slot  Machines 

FOR  TOLL   LINES. 

Pay  Stations  ^TodMnvestment. 

WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE  LINES. 
WRITE  FOR  PRICES. 

THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  Street,  Cleveland,  O. 


KELLOGG 

PAY  STATIONS 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


7io  electrical  connections. 

Signals  raechanlcally  ])roduced. 

Each  slot  gives  a  different  and  distinct  signal. 

Coins  deposited  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,    the   combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  bas  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Creen  Street, 
CHICAGO. 

^'EW  YOKK  OFFICE:    34ri  Broadway. 
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..VIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 

ANO    EVERYTHING    ELECTRICAL 


BigF 


our 


"TELEPHONE 
TROUBLES 


.AND., 


HOWTO  FIND  THEM," 


BY 


W.  H.  HYDE  AID  J.  A.  McMANMAH, 


FORMERLY 


HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  lo  Telephone  Tro  .bles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  (seventh)  edition  just  out.  TO  pages. 
Many  dia^Taras  showing  connections.  A  com- 
plete hand-book  for  telephone  Inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  lu  locating  tels- 
phone  troubles  and  remedies  therefor. 


Electrician  Publisliing  Co., 

510  Marquette  Blds.,  Ohicaoo. 


THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  band.ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  in  use  less  than  12  months  and  which  are  In  Hrst-clasB  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

10  Bridsine'Phonea 89.50  each 

50  Series  "  7.50     " 

1 0  Desk  "  5.50      ' 

Anyone  interested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 

r  A  n  n  telephone  and 
r  Ann  const. supply co.. 

I     nl  II  I  CHICAGO. 

■      ■      ■■    •■    •         NEW  CATALOGUE  FREE. 

Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efflcient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  we  have  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
^V^   ^k.r^    Prepared    1:^    Purnlsh    B^e-fc   Quali-fcx 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


Century  Telephone  Construction  Co., 

CLEVELAND,    OHIO. 

MANUFACTURERS    OF     HIGH      GRADE     TELEPHONES, 
SWITCHBOARDS    AND    ACCESSORIES. 


OEALERSZanHCONTRACTORS 

For  Satisfactory  Interoommunlcatiner 


At  bottom  prices,  write  to 


THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalosrue. 


AMERICAN"  Sr 

ARE  THE  BEST.    Send  (or  deicrlpllve  Circular. 
Absolutely  Non-lnfrlnginB. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

—.TD  1899.        171  S.  Cllnlon  St.,  Chicago,  III, 


Eureka  Depolarizing 
Solution  for  battery  cells. 

WKITE    US  ABOUT  IT. 

SPAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO 
TELEPHONE 

SUPPLY  CO.=CHICAeO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Switchboards 
and  Telephone 
Supplies. 

WrHe  for 

Catalogue. 


Standard  Construction  Co., 

73-88  Market  St.,  Chicago,  111. 

WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  3IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO 


For  Jse  In 

Electric  Plants 

and 

Fever   Station. 


.WA5H  BM's  Dry 
^  J^  NOE-Flaie 
DRYPAINI  Paint. 

PUMP  The  star 

Brass  Works, 


67-«9S.CaoalSt., 
Chlcaio,  III. 


Send  for  circu- 
lars and  prices. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


By  CLARK  CARYL  HASKINS. 


Cloth  $1.00. 
Paper      .50. 


A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  aooiit  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  In  such  shape  that  the  layman 
may  uncterstand  It,  and,  at  the  same  time,  not  written  In  a  childish  manner.     , 


This  little  work  is  not  Intended  for  the  Instruc- 
tion of  e.xperts,  nor  as  a  guide  for  professors 
The  author  has  endoivored  to  briug  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  InformatiOD  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity: 
three  each  to  Chemical  Batteries  and  Uglit  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  oqe  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry: 
Applied  Electro-Magnetism:  Force.  Work  and 
Energy;  Practical  Application  of  Olim's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  ('hemloal. 

The  large  number  of  examples  that  are  given 
to  Illustrate  tlie  practical  application  of  element- 
ary i^rlncipies  is  gainlne  for  it  a  reputation  as  a 
text  book  for  sciiools  and  colleges. 


FOR  ENGINEERS,  (tNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., sioMARquETTE bldg, CHICAGO. 


aUGO  SOHOMACHER,  Preat. 

J.  A.  ARBOQAST,  Vlce-Piest. 


HAX  SCHDMACHGB,  Sec'y  and  TreM. 
M.  QARL,  Supt. 


Garl  Electric 
Company, 


AKRON, 


OHIO. 


Hotel  or  Houtt 
Telephong. 


Sole  Patentees  and 
Manufacturers  of 

6irl  Railway,  Hotel  and  Factory  Telephone 

Systems.   Garl  Electric  Gun  for  Fire 

and  Burglar  Alarms. 


Intarcommunloatlnf 
Futory  T«laphon». 
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We  Cater  to  Those  Who 


s^»,   lur   l*BX«r.   COSTLEAS    FO» 

KAJNTENANCe.  aUsw   tiuhx-   'rrio 
MOCT,  BU&*  baliar  ^w*»r»jitw.  picbi* 


Demand  the  Best. 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,    CHICAGO,    ILL. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Donble  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  tre  have  adopted   has   been 

determined   upon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 


National  Telephone  Equipment  Co., 

330-.S33  L.afayette  Avenue,  Detroit,  Mich. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris -EXPO"   No.  3S. 


Kaw  powfli-fal  transmitter. 
/->         Concealed  cord. 
-'       Bridging  and  series. 
Very  compact. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  1900  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  wort  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success:  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  AJI  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Second-hahd  Phones,  in  Good  Order, 
Gah  Be  Had  for  a  Sons. 

LET  US  TELL  YOU  ABOUT  THEM. 


J.  H.  Vas  Vlissinges-,  President. 


W.  C„  Heineoth,  Treasurer. 


L.  G.  TVheelee,  Vice-Presideot.  L.  G.  Eotvman.  Secretary  and  General  Manager. 

WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING   FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  east  bearings. 
Silk  wound  armature. 
Platinum  contact  hoolE  switch. 
Receiver  lias  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use . 
Transmitter  has  heavy  cast  brass  front. 
Kingers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires. 
All  connections  soldered. 
Two  batteries. 


New  Wcstern  express 

V.J  No.  3 

Bridging  Telephone. 


WRITE  FOR  PRICES. 


ORDERS  FILLED   PROMPTLY. 


Silk 

COVERED 


MAGNET  WIRE 


COTTON 
COVERED. 


Plenty  of  it.  All.  sizes.  Prices  rioht 

Electro  moqnets  uiiilt  and  rewound. 

Induction  coilsWiltto  specification. 
The  MILLCR-KNOBLOCK  ELECTRIC  MF&.CO. 


South    Bend,     Indiana 


ALL  DESIGNS. 

COLORS. 

STRIPING. 
LOW  PRICES. 
BEST  WORK. 
PROMPTNESS. 


Transmitter 
Arms 


Design  No.  2. 


Conical  Bearing,  Headless  Screw  Joint, 

Takes  up  wear  and  allows  use  of  ornamental 
CAP,  SCREW  OR  LOCK  NUT  for  bead. 


and  Circulars. 


Brass  and  Bronze  Castings,  Grey  and  Mal- 
leable Iron  Castings,  Electro  Plating,  Enam- 
eling, Metal  Spinning  and  Stamping,  Bind- 
ing Posts,  Thumb  Nuts,  Screws. 


Design  No.  3. 


Write  furFricea. 


Foatal  and  Western  Union  Wires  In  Office. 


THE  HORIX  MANUFACTURING  CO.,  ''S.'" 


TRADE  WAP  K 


MAGNETS. 

MAGNETS,  SOLiENOIBS  AJfD  INBUCTION  COILS  HADE 
ANY  SIZE  ARID  TO  ANY  RESISTANCE  FOB 
TEIiEPHONE  AND  SWITCH- 
BOARD TFORK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO., 

505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  colls,  construction  materialof  all  kinds. 


No.  1 .    Desk  Telephone. 


WBITE  FOB  CATALOGUE. 

CentralTelephone  &  Electric  Co.i 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 

THE 


ENGINES. 


liD^UL. 


:noini 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


CO. 


CHICAGO  OFFICE: 

1526  Wlonadnock  Building. 


ERIE,  PENNSYLVANIA. 


JEFFREY  ^uT:*K'Ef  DREDGES 


FOR  CATALOGUE, 

ADDRESS 

THEJEFFREY  MFG. CO. 
COLUMBUS,  OHIO. 


GAS  ENGINES   FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  50O 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN   BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Becent  teste  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  Oj'  the  same  diameter.    The  highest  speeH 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  wfien 
running  from  half  to  JvXl  gate.     We  guarantee  also:  A  runner  of  the  greatest  pot 
sible  strength.    A  gate  unequaled  in  guichiess  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


MDNON  TRAINS 


MDNDNRDUTEl 


=i     TH£  DIRECT  L  IhlE  BETWEEN 

I   CHICAGO.  \ 
■  INDIANAPOLIS  I 

lciNciNN/vri.| 

I  4Trairv3  daily  j 

I  CITY  OFFICE  232  CLARK  5X,   I 
;|=         -.-w,5=-tj'  cniCAGO.        'S 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m,  daily  via  Chicago- 
Umon  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever}'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,  -  New  York 
6or  Chcs 'I  St..- Philadelphia 
368  Washinpton  St.,  Boston 
301  Main  St.,  •  •  ButTalo 
ai3  Clark  St.,  •    •     Chicago 


435  Vine  St..  .  Cincinnati 
507Smilhricl<l  St.,  Pittsliurjr 
234  Superior  St.,  -  Cleveland 
17  Cainpus-Martius,  Detroit 
3  KlneSt.,East,Toronto,OQt. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CBUCIBI.I:  CO.,    -    JEBSEIT  CITY,  Iff.  J. 


M'COft^ICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
EspeciallyJ^dapted  for  Electrical  Work* 

Gives  a  higher  perctjitage  of  useful  effect  than  any  other  water-wbeel 
heretofore  made.  All  sl^es,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  ReQUlRBTlENTS 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  Smeltin^Co.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTi^GS,WIRE,R0DS,SHEETS,ET(5. 
:P/Jcrjj>^c^&,„,>r'-  — DELTA    METAL -^ 

/X  CASTINGS,  STAMPINGS  and  FORCINGS 

^  ORIGINAL  AND  SoleMakers  in  the   U.S. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

e9l  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  CO., 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages- ,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  Inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Buildine,  CHICAQO. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    T>tagrams. 

By  William  A.  Witteecker. 


Price  in  Paper,  2S  Cents. 
Price   in  Cloth,  50  Cents. 


THE  growing  demand  for  simple  electrical  ap 
paratus  In  dwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  Instrnctlous  whereby 
any  person  without  a  previous  knowledge  of  elec- 
*-rlulty  may  be  enabled  to  imdertake  their  suc- 
yessEul  Installation,  has  prompted  the  publication 
of  tills  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  notlilug  but  experimental 
work,  neltlier  Is  It  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  Is  seeking 
for  Information  that  win  assist  him  In  increasing 
his  dally  earnings  this  little  volume  Is  addressed. 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  witliout  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5 1 0  Marquette  BIdg., 


ajjla  employes 

In  the  operatTrie:  departmcDt  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  pliyslcal  oxnmlnatlonfl 
calculated  to  secure  alisoluto  safety  to  pasBengera  and 
frelRlit.  Fidelity,  promptnesH,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  ealeat  railways  In  the  world  is 

'■   •'       "the    only   "WAY" 


OEIO.    J,    OECAnXiTONt  OON'I.  FASaXNOBR  A-OEOtT, 

OaioAoo,  IiniLnoxam 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPAIMY 

MfNOMIIMEE.  MiCH.     AND       PORTI-AM  D,   OREftO  N. 

wholesale:       producers 

SO-FOOT    TO    80~FOOT    POLES   OUR   SPECIALTY 


CEDAR  POLES. 

THE  VALENTINE-CLARK  -CO.,  234  La  Salle  St.,  CHICAGO. 

Yards:    PIKCOAWIKS.  JIlrH.    «KEKN  tk'AV.  WIt$.    XBW  JLOXOON.  tVIN. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  AUL  PURPOSES. 

-morse:  CO., 


PIIISCIPAI.  OFFICES, 


8A6I]VA\f-,  9IICH. 


IPa^XaWjv^  (Sf^xdvtjoJ^Af  iiA\^^kWvftV  c(jurw  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONS (LLE,  WIS. 
Ltrg*  Stock  ContUntlyon  Hand. 


Poles 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARMS. 

WHITE  CEDAR.         |  ST.  LOUIS.  LONC  LEAF 

IDAHO  CEDAR  up  to  80  ft.       Chemlcal  Building.  PINE  AND  FIR. 


OAK    PIN 


THESE  ARE 

OUR 

HOBBIES. 

Large  stocks,  best 
grades  and  prices 
to  suit. 

BOIS  D'ARG 
PIN  CO., 

BEAUMONT.    -    TEXAS. 


CEDAR  POLES. 

Piling  and  Street  R.R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


Our  Feed  Water  Heaters 


Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  10  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 


BOILER  FEED  PUMPS 

SINGLE,  DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 

ELECTRICALLY 


DRIVEM.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


i^f\f\r\  TUliy^C      Poi*  these  examine  the  GBEEX 
\^\J\JtJ     inilMVrfO.    Bm>K  of  Hardware. 

SMITH  &  HEMENWAY  CO.,  f\'.\rcZ'°"'  296  Broadway,  New  York  City. 

Cedar  Poles.    Q.  W.  SMITH,    Producer. 

Three  Central  Yards.    Office,  830,  225  Dearborn  St.,  Chicago. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Oitlce,  Lewlsbuig,  Tenn.,  Bnncb  Office, 

Kellertsn,  la.,  Oak  Mills,  Montlcello,  Ark. 


TOOLS,   CROSS   ARM    BRACES, 

DISTRIBUTING     POLE    TOPS, 

IRON    AND     STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St..  Detroit,  Mich. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette   BIdg..  CHICAGO. 


G.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Our  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH    YARDS    AT 

Wausaukee  and  Packard.  Wis. 

Nathan  and   Bagley,  Mich. 


POLES 


W.  C  STERLING  ft  SON, 

MONROE,   MICH. 

EloTOD  Pole  Yards  In  Michigan. 

Wholesale  Froduceri  for  30  yean. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

MannfActaren  «nd  Dcalen  IB 

Yellow  I'ina  Croit  Arms,  Looutt  Pins,  Oak  Pins,    Elsctrlcil 
Mouldings,  Oak  Brackets.     Large  slocks  on  hand. 
Delivered  prices  quoted,  F.  O.  B.  oars,  your  city.  In  any  quantity.   ^r"WBITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  (or  DellTered  Frlcei. 


POLES 


nliiiffiii 


TOOLS 


M.KLEIN    &  aON. 

To  work  your  way  up. 
With  these  you  will 
Dot  fall.  If  you  don't 
know  about  them  send  for  our  cata- 
logue. It  costs  nothing. 

Headquailers  for  Linemen's  Tools. 

MATHIAS KLEINS,  SON,  "^'cSc\°go:ti;l. 


iDiliaiiaDOlis-Ari.BracMSPinCfl, 

SuceeE.ori:  to  J.  B.  MACERS, 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Olfice;  I2ES.  Meridian  $1.,  Indlinagolli.  Ind. 
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Westinghouse 


Electric  &  flanufacturing  Co.,  Pittsburg,  Pa. 


Electrical 


Apparatus 


The  Standard  of  Excellence 

All  Principal  Cities  in  U.  S.  and  Canada. 


Incandescent 


Lamps 


Sawyer=Man  Electric  Co., 

Allegheny,  Pa. 


CHICAGO  TELEPHONE  COMPANY. 


37.000  TELEfHONIS  IM  SERVICE. 

Business  or  Residence,  16  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.    Small  rates  for  small  users. 


CONTRACT  DEPARTMENT, 


203  M^ashington  Street, 
CHICAGO,  IliLr. 


Important  Telephone  Books. 


THE    TELEPHONE    HANDBOOK.    By    Herbert    LaW0 

Webb.    16mo,  150  pp.    Price  $L0O. 

This  hanabook  Is  a  complete  treatise  on  telephony,  and  a  prac- 
tical bouk  on  telephone  worklnp  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  Amerlcau  Electrical  Engineering  Associatloo. 
L'Inili   Uutinil:   fiillv   Illustrated.     Price  $1.60. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly.  Sc.  D. ;  12mo,  cloth.  422  pp., 
142  Illustrations.     Price  $1.00. 

This  book  describes  the  construction  of  the  various 
f.^rms  of  transmitting  and  receiving  devices,  the  slgnallop 
uieclianlsnis,  and  the  switchboard  apparatus  at  the  central 
Biation.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  ej.  Second  edition,  revised  and 
enlarged.    56u   on.    288   illustrations.    Price   $L50. 

In  this  worii  the  writer  has  endeavored  'Co  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  tbe  require- 
ments of  telephone  employes  have  oeen  kept  constantly 
In  view,  it  Is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth    edition.    16mo.    50    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of   technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  ?L50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
papes.    ^33  illustrations.    Price  54.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES,    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  P.  0. 
Allsop.    191  pp..  168  Illustrations.    Price  J2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  Illustrations.  Price 
$4.50. 

TELEPHONING  OP  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pages.    23  IlIuHtrntions.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  an^ 
History.  By  Prescott.  New  edition,  revised  and  enlarged 
795  pages.      516  Illustrations.     Price  $4.00.  . 

PHILIPP    REIS,    INVENTOR   OF   THE    TELEPHONE 
A  Biographical  Sketch  with  Documentary  Testimony.    By 
Thompson.    Translation    of    the    original    papers    of    the 
Inventor    and     contemporary     publications.    182    pages.    3 
plates   and   48  engravings.     Price  S3.00. 

ELECTRICAL  TRANSMISSION  OF  INTBLLIGENCB 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  Til  nat  rat  Ions.    Price  $LO0. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

eLECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDG.    CHICAGO. 
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j     FORT  WAYNE  ELECTRIC  WORKS     | 

I  (INCORPORATED)  I 


"WOOD" ARC  LAMP 

SUSPENSION 

CUT-OUTS, 

A  decided  improvement  on   hanger  boards. 

A  positive  and  absolute  cut-out  for  either 
series  or  constant-potential  arc   lamps. 

A  beautiful  as  well  as  useful  device  for  in- 
terior arc   lighting. 

When  ordering  be  sure  to  state  whether  cut-outs  are 
desired  tor  series  or  constant-potential  circuits. 
Approved  by  Fire  Underwriters. 


SEND    FOR    BULLETIN    1006. 


MAI 


N  OFFICE  AND  FACTORY,    FORT   WAYNE,    INDIANA, 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONAONOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    A.   SUPPLY   CO. 

I  120  REAL  ESTATE  TRUST  BLDC., 

PHILADELPHIA,    PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest. Hanafactorers  of  Bh©»- 
stats  in  the  World- 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  01JTL,ET  AND  JUNCITION  BOX£S, 
8WITCHBOABD!!),   PANEIi    BOABDS.   SWITCHES,  ETC. 


Aierican  Vitriflel  Conflnit  Coipany, 

SLIIOTTACTUBEKS  OP 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  OfBces:  S9  Cortlandt  St.,  N.  T. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRAD E-M  ARKS  on  ot  tags.    We  also  manufacture  Crln^shaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


RDivrMPC  >         CHICAGO: 
BRANCHES..  ^^„  Dearborn  St. 


BOSTON : 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 
WARREN 


.»M 


ALTERNATOR 

5AN0U5KY 

OHIO 
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MOGADORE  INSULATOR  CO., 

M4NUrACTURER6 

'Tcu;  Electrical  Supplies 

Tubings.  Bushings,  Knobs  ind  Cleats. 
^"VlicfSf/."""  MOGADORE.  0. 


For  Porcelain  or  Clay  In* 
sulatlng  Specialties,  such  as 
Bu.shings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOGADORE,  OHIO. 


ELECTRIC  WIRING  TUBES, 

T80UEV  KNOBS.  ISSULATORS. 

MANrr-scTi'nBRs  of 

PORCELAIN    OR     CLAY     SPECIALTIES. 

knobi.  Cleals,  CIrcalt  Breakers. 

THE   BOWERS    MANUFACTURING    CO.. 

MOGADORC.  OHIO. 


ayi^j/A 


h  MINERftL  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  BIdg.,  Chicagro,  III. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  iosulation  and  mechanical  purposes,  in  sheets, 
tuKS,  rods  and  special  shapes.     Catalogues   acd  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Gbnebal  0?7iCBa:    164  MARKET  STREET, 

NEWARK.  N.  J. 

Millions  in  nse  on  Ooe  Hundred  and  Fprly- 
Five  (145)  railroads  in  the  United  Slates,  on 
over  Seven  Thoaeand  Five  Hundred  (7,500) 
miles  of  track. 


i@Y®«' ^8  Ws  SPIRAL  6R 

WheiTEMEi-Y  cloth  orpaper  irfiT 
glued  on  disc  it  sinks  in  graved 

thus  ■fo'n'i'Ki  a  ciearaticB  ror. 

metal.or  etnerj  this  feature , 
causBthce^RoNER       ^■' 
to  CUT  man^timcs| 
faster  thana         li  *i 
Solid-Wheel.        I^fl 


th  6ard^er  grinds 
,6rii\der  fl-AI 

- "         ^''nAiwoxms 


OlAR 


N. CANAL  ST,  »"UALWDR«RS 

C  H I C  A  G  O-  i  LL  •  USA-  'ir.sisir 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

\^e  sre  located  In  tbe  center  of  tbeclay  beds  and  can  furnisb  tbe  best  of  material  in  tbe  claj'  line. 
All  sizes  and  styles  according  to  tbe  requlremeats  of  tbe  Boird  of  Uaderirrtiere.    Send  for  prices. 

ClNTON  INSULITOR  AND  ClAY  CO.,  GaNTON,  OHIO. 


I  FARIES  ADJUSTABLE  LAMP  HOLDERS 


MatJe  rnr  ahop,  factory,  stori?.  oftlce.  residence— in  fact. 
whercviiT  the  Inc'ainl'.'.-Mrcnt  tamp  is  tiHcd- 


etc.,  viWl  bp  mulkd  upon  apiillCBtiori. 

F-ARIES  IVI 


uil  bnicket9.Bha(li 


Permit  the  Electric  lilght  to  be 

Instantly  Placed  Wbere 

It  Is  Needed. 


■tur.  III.    I 


li  CO.,  Deoi 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  tbe  Lundell  Motor.  It  is  adapted  to  all  kinds 
ol  machine-driving.  It  has  a  strong  starting 
torque  and  an  accnrate  adjustment  o{  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPOHDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    S27-63I  WEST  34lh  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


CHICAGO. 


BOSTON. 


ST.  LOUIS. 


Clinton  E.  Woods  AUTOMOBILES 


side  Vloiv 

Light 

Stanhope- 


Send  for 
Catalogue. 


Lowest 

Priced 

Electric 

Vehicle 

In  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  OfHces:    8telnwayHaii,2l  Van  Buren  St.,  ChicagOt  III. 


I  Black  Diamond  File  Worksl 


^  OVM  eOODS  ABB  OW  SAXiE  IN'ETEBT  JLKAIHSet  HABDWABB  CW* 
V|  STOBB  IN  THB  VNITBD  8TATBB  ABTO  CANADA.  \jff 

I  G.  &H.  BARNEIT  COMPANY,  I 

^  PHILADELPHIA,  PA.  Pf 


De  Dion-Bouton  ''Motorette"  COa 


^ 


I 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


E    KJ 


A  full  line  of  the  world -renowned  De  Dion  Gasoline  Motors  Is 
always  In  stock,  and  may  bo  had  from  I  3'4  H.P.  to  5  H.  P. 


We  are  the  Sole 
Agents  and 
Lioensed  Manu- 
facturers  In    the 
United  States  for 
Om  blON-BOUTON 
A  CO.,  Puteaux, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTORETTES,      . 

QUADRICrCLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


GENERAL  OFFICES  AND  FACTORY:  Churcli  Lane  and  37tii  St.,  Brooklyn,  N.  Y. 

BRANCHES: 

17  Weal  6«k  SI.,  New  Y«k  Cliy,  M6  Nortb  Braid  St.,  Pbll«*lpll,k  Pt. 

Blflilud  ud  Cealrc  Avei.,  PIKihirf,  Pi.     872  Pirb  An.,  BilllBrare.     2<  Wiiblo|tn&|iiiK,'WwiaUr,Mna 
I9t  Wut  EidillK  SI.,  ProvtdCQCl,  R.  I.  33  Stuhope  St.,  B»llo,  .Hiu. 


SIORTEYAWT  SYSTEM 

OF 

HEATING  6- VENTILATION 

^"^      Centralized  plant. 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue  ""^S^f 

B.F.STURTEVAT^T  Co. boston, 

,VE,M'  VORK  •  PHILADELPHIA  vCHICAGO  •  LONDON  • 


Yol,  nviii, 


WDifB    Ahhiim  CopTrlfcht.  ]W1.  bj  Electrician 

rCH  HIIIUH*         PQblublag  OoupkJQ7,  Chicago. 


CHICAQO,  APRIL 


1901. 


10  Cents  a  Copy.       NO.  U. 


SilVIPLiEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""""p.^ixsoirr^'    Simplex  Electrical  Company, 

I  137  Monadnock  Block.  CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 


18S9>Fsrls  Exposition, 
Sledsl  for  Bobber  Insnlation. 

1893— Tforld's  Fair, 
Kedsl  for  Bnbber  Insulation. 

THE  STANDARD  FOB 

BVBBEB  TNSIJI^ATIOir. 

Sole  Manufacturers  of 


€konite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  """^0?"  Wires 
THE  OKONITE  CO.,  Ltd 

l^.;'.n're'i,V.V.*r;  }"■"■«"••     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gsn'l  Susl 
W.  H.  Hedging  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranlte  Rubber  Covered  Wires  and  CableSi 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEORAPH   AND   FIRE   ALARH    CABLES. 

All  Wlre«  are  tested  at  Factory.  JOKESBORO,  IND. 


"  PHONO  -ELECTRIC  " 


WIRE  HAS  BEEN  FOUND 
TO  BE  41  TO  47  PER  CENT. 
STRONGER  THAN  HARD 
DRAWN  COPPER  WIRE. 

THE  EX.iCT  COMPARA- 
TIVE STRENGTH  OF  THE 
SEVERAL  SIZES  WILL  BE 
FOUND  IN  OUR  WIRE 
BOOK  ON   THE   SUBJECT. 

BRIDGEPORT  BRASS  CO.. 

19  Murray  St.,  NEW  YORK. 


"IT'S  TOUGH.' 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STERLING    EXTRA    INSULATING    VARNISR. 

SterUne  Extra  Blacb:  Finlsliliig;  TarnlBli, 

!»terliiig  Black  Air  Oryinj;  VarntBh, 

SterllBS  Black  Core  Flate  VaraUli. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO.. 

95  Colmore  Row,  Birmingham.  England. 


STANDARD   OF  THE  WORLD. 

JUST  A  FEW  LEADERS,   AND  WE   HAVE   MAWY   MORE.   SOMETHING  IN  OUR  LINE   IS 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 

ERICSSOW  TELKPHONFi   C».,   296   BroadMay.  WEW  YORK. 


Standard  Underground  Gable  Go. 

V>|    642  Tbe  Rookerr,       Westinghouse  Bldg.,       56  Liberty  St..        1225  Betz  "Bldg.. 
^^    I  Chicago.  Pittsburg.  ^'ew  York  Citr.       Pbiladelpbia.    Pa. 

'      I  Mills  Bldg..  San  Francisco.  Tremont  Bl'dg..  Boslon. 

p  Electric  Cables,Conduifs,  Wires  and  Accessories. 

Also  Hish  Crrade  Rubber  Covered  W^lres  and  Cables. 


HOLOPHANE  CLASS  CO., 

I£5  Eas'fc  32nd.  S-l:.,  NE\A/^  -V^I^K. 

Gompound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  tiOi.D      Hji  txA  ala 
ONE  sii,TEK  IVI  e  u  el  I  S 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


iHeMnited  States  Garbon  Company. 

n  r\   n-f 


2,000  IN  USE. 

Bipolar  and  Multipolar  Moton 
from  a  to  60  tiorsepower.  Dyna- 
mos from  10  Ughta  to  700.  We  soU 
or  rent.  Good  profits  for  agenta. 
The  Hobart  Elec.  Mf([.Co..Troy.01ilo 


rSPECIAlTIES  A  SPECIAC 
L  ELECTROLYTIC. 


E-iiALTERMATINS.  0IRECX1 
ENCLOSED.   OPEM.I 


I' n// VAU VA=^ 


U     \J 


CLEVELAND, 
MOT    IK    CAR  ! 


^ESTIIH  Electrical  IngtrDment  Co., 


114-120  William  St.,  NEWARK,  N.  J.;  U.  S.  A. 


MM  M 
Mm  I&strme&isi 


These  InstrumeDta  are 
based  Dpon  tbe  eame  gen- 
eral principle  sod  ere  joat 
aaaccorate  aa  oor  regoisr 
Standard  Portable  Direct 
Oorrent  Voltmeters  and 
Ammeters,  but  are  much 
larger,  end  tbe  vorkisg 
parts  are  iacloeed  In  a 
oeoUf  designed,  dast-prool 
caet-lron  case  whJch  eSect- 
iTely  shields  the  inetm- 
mente  from  disturbing  in- 
flaencee  of  external  mag- 
netlefieids.  „, 

Weston  5taiHlar<l  lltumliiated 

Dial  Potential  Indicator. 

Style  B.       "Flush  Type." 

Mention  the  V^'f-stten  ELEcrEicxi.t  when  ^\Tltins 


Wsstoii  standard 

Portable  Direct  Beading 
Voltmetera  and  ililUvoIt- 
meters.  Ammeters  and  >lll- 
ammetera,  \V  at t m  e  ter5 
andVoltmeters,  for  Alter' 
natins  aoo  Direct  Current 
Circnits, 

Onr  portable  Inetrnmente 
are  recognized  asstandards 
through  out  the  civilized 
world. 

Our  SemJ- Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  meet  reUa> 
ble,  absolute  standards  for 
Laboratory  use. 

LOSDON.— ElUott  BroB.,  >'o.  101 
Bt,  ^rtios  Lane. 

for  catalogues. 


^ueen  $c  Co., 

1010  Chestnnt  St.,  Fhila. 

430  MONON  BLDG.,  CmICAOO. 


Acme  Testing  Sots,  Queen-WIrt 
Switchboard  Instruments,  X-Rajr 
Focus  Tubes,  Induction  Coils. 


[PDOENIX  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
I    GLOBES,  SHADES,  Etc.    I 

I   SEND  FOR  A   COPY  OF  OUR  NEW  AND 
I  LATEST  CATALOGUE. 

\  Pittsburgh,    New  York.    Chicago. ;  • 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 

Conduits. 


^ONDUIITS. 


We  Mai(e  Any 
Size 


m////Mm!S«mssmmsm?^ 


CRD    CkCVATIOM. 


Desired. 


LONGITUDINAL        •CCTIOM      »HOTVINa 
JOINt 

THE    3IICHIGA2V    PIFB    CO^    BAX    CITY,    MlCELtGATi. 


N.  ).  R. 


National 

India 


Bnbber  Co.'« 

RUBBER  COVERED 
W^lfRES  4XNE3   <5A.BI-e:S. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


[lECTm  QALVAN/ZED  QNDU/T 

^,- -^^agifA       »  INTERIOR    ,»inrOl^'*^'T" 

RICHMONDT  CONDUIT  COU 
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LUNDElLFANS 
ARE  COPIED 
BUT  NEVER 
EQUALED. 


LUNDELL  FANS 


QUICK  SALES 
AND 

SATISFIED 
CUSTOMERS. 


THE  STANDARD. 

1  he  Luiitlell  Fans  are  the 
most  economical  current  con- 
suming fans  on  the  market. 
They  are  unequaled  for  effi- 
ciency, durability,  compactness, 
smoothness  of  operation,  and 
noiselessness,  and  are  without 
question  the  best  fans'  ever 
manufactured. 

Correspondence  invited. 


100,000  IN  USE. 

The  Lundell  Fans  sell  better 
than  any  other.  They  are  not 
the  cheapest,  but  they  ate 
cheaper  than  cheap  fans  and 
never  give  cause  for  complaints. 
They  are  made  in  various  styles 
and  sizes  to  meet  all  require- 
ments of  the  trade. 


Send  for  catalogue  No.  03303. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527-531  West  34th  St.,  New  York. 


■SUITABLE 
FOR  ANY 
LOCATION. 


CHICAGO. 


BRANCH  OFFICES: 
BOSTON.  ST.  LOUIS.  BALTIMORE. 


ECONOMICAL 
AND  PERFECT 
VENTILATION. 


WESTERN  AGENTS: 

J.  HOLT  GATES  A.  CO., 
13-15  MONADNOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &    SUPPLY    CO. 

I  120  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO.. 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Uanufuctarere  of  Rhea- 
stats  In  the  World. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OVTLET  AND  JUNCTIOIV  BOXES, 

SWITCHBOARDS,   PANBIi    BOARDS.    SWITCHES,  BTC. 

ci-rionk.    ntK>A^    -VORK. 


American  Yitrifiei  Coninit  Mmi, 

HAKTrrACTUHEB8  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS, 

Contractors  for  Complete  Installation 

of  Conduit  Systema. 
General  Offices;  39  Cortlanjit  St.   S.  Y. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core.  , 

ALL  OUR  WIRES  pans  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds^        ,< 

NEW  YORK  INSULATED  WIRE  COMPANY,  1 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES.]  3„<:^=^0=S.. 


BOSTON: 
134  Congre55  5t. 


SAN  FRANCISCO: 
71  Flood  Bulldlnt. 


IMPROVED 
WAlfREN 


2,000  LIGHTS 


k  ALTERNATOR 

J     SANDUSKY 
r  OHIO 
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PLATINUM 


rN  SHEET  OR  WIRE,  ANY  SIZE.  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:BiVK:E>K^  &  00. 

tm-m-m-m  N.  J.  Railroad  Ave.,  Newark,  N.  J. 
Scrap  and  Naike  Platlnnm  Purchased.  New  Vork  Oltlce,  120  Liberty  Street. 


BEARDSLEY    GRAVITY   DAM 

AND   CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE   BEARDSLEY   GRAVITY  DAM. 

For  five  cents  in  stamps,  we  \v'ill  mail  to  any  adidress  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and  Treas..  for  particulars.       ELKHART,  IND. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-578  FIRST  AVENUE,  NEW  YORK. 
Trade    ^m       I       mark. 

Manufacturers  of  HIGH-Gr'aDE'eLECTRICAL  SUPPLIES. 

WRITE   FOR   ATTRACTIVE   BULLETINS. 

Chtcap.      Philadelphia,      SoBlon,      c:ieveland,      St.  Lools.      MllwaDkee,      Claclnnatl.       DcDver,      St.  P«al. 


G.  I.  INCANDESCENT  LAMPS. 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S.  Patent  Office  gives  me  the  ahllity 
to  render  inventors  valuable  service  in  pro- 
curing ttielr  patents  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  3.  and  foreign  patent  laws. 
Patent  Litigation.  Opinions. 

F.  W.  BARNACLO, 

809-811    Equitable  Building,  BALTIMORE,  MD. 


NEW  PRICE 
FOR  1901. 


GUARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND  AND   INTERIOR. 

eiTARAlTTEED  ABSOIiUTEL-Y  ELECTBOLiTSIS  PROOF. 

An  ateolute  Non-Conductor.     Guarantees  perfect  insulation.    No  bonding  of  cables  in  its  use. 
Better  service  over  cables  enclosed  in  it.    Oonslruction  very  rapid,  using  only  ordinary  labor. 

Price,  F.  O.  B    deBtination,  cheaper  than  any  other  Conduit. 
ForpromptdeliveryforlSOt  ELECTROLYSIS  PROOF  CONDUIT   MFG.  CO., 

orders  should  be  placed  now.  605   MANHATTAN   BLDG.,  CHICAGO. 


ii 


Crown 


"Insulated  Gonductors 


AND 


Rail  Bonds 


Jrown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 
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PARAGON 
FAN  MOTORS 


>A/R|-rE:     F-OR     PRICES. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO. 


F 


WE  EXCEL  AND  UNDERSELL  ALL 

and  are  manufacturing  and  selling 
all  kinds  of 


ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWING  ARE  SOME  OF  OUR  SPECIALTIES: 


PLASH  LIQHT. 

HERE  ARE  OUR  PRICES.  REMEMBER 

VOLTMETER.  WE  UNDERSELL  ALL.  HAND  LANTERN. 

Ammeters  and  Voltmeters,  0  to  20 $2.00 

Porket  Flash  Lielits 1.50 

Electric  Hand  LanternM 2.00 

Electric  Carrlape   Lights ■'5.00 

Battery  Fan  Motors.. 5.95 

AGENTS  WANTED.    Send  (or  calalogue-JUST  OUT. 


OHIO  ELflCTRIC  WORKS, 


Cleveland,  Ohio. 


CARR   COMMUTATOR  TRUING   DEVICE. 

DIRECTLY  ATTACHABLE  TO 
ANY  MACHINE  HAVING  A 

REMOVABLE  BEARING  GAP. 

Built  in  Two  Sizes 

TYPE  *. 

Operative  on  Commula- 
tors  up  to  and  Int'hidinp 
20  inches  in  diameter  und 
12  Inch  race. 

TrPE  B. 

Adaptt'd  to  Commutators 
up  to  and  including  4h 
Inches  in  diameter  and 
IR  Inch  face. 

WRITr;  I-'OR 

I>I-:SCRII'TI\H 

MATTER. 

THE  AKRON  ELECTRICAL  MANUFACTURING  CO.,    AKRON,  OHIO 


^^    HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT    LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET   MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR   "BRUNT"  TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED   "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


There  is  IMo  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


ATTIX 


Authorized  Manufacturers  of  the 

i-e:xibi.e  -ruE 


^A^l 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 


J.  W.  GODFREY,  Manager  Sales, 

IB  Cortlandt  Street,  NEW  YORK. 


YON  K 


(10923) 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tradp 
mark  "ELECTRA." 


4^i 


DJ  R  E  G  T 

eURRENT 

>T!.C-.LAMP;S 


RORiENCLOSED  LONG-BURNING  ARC  LAMPS. 


UNEQUALLED  IN  QUAUT, 
AND    EFFICIECK;? 


.Uiet^  STEADY 
ILLIANT    LIGHT. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Falcon   Direct= Current 


100  to  125  and  200  to  250  volts.     12  and  16  inch. 
Made  with  universal  joint,  to  be  used  as  either  deskor  bracket  fan. 


100  to  125-200  to  240—150  to  550  volts.    Life  180  hours. 
Indoor  use— Polislied  or  Old  Brass.  Outdoor  use — Japanned  or  Japanned  Copper, 


264=266=268=270  FIFTH  AVENUE,  CHICAGO. 
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ELECTROLIER-CEILING  FANS. 

Speciallj'  suitable  for  the 
finest  restaurants,  cafes,  club 
houses,  and  all  other  places 
where  only  the  best  fans 
are  desired. 

The  handsomest  fan  ever  of- 
fered to  the  public.  During  the 
winter  blades  can  be  removed, 
making  an  ornamental  and 
serviceable  lighting  fixture. 
Can  be  run  successfully  with 
motors  on  arc  circuits  and 
lights  on  alternating  system, 
as  the  two  currents  are  kept 
entirely  separate  throughout 
and  are  thoroughly  insulated. 
We  carry  the  largest  line  of 
fans  ever  offered — all  finishes, 
special  designs,  two  or  four 
blades.  Our  fans  meet  all 
requirements. 


PATENTS  SUSTAINED 

March  8th  and  December  5th, 
igoo. 

Our  Ceiling  and  Electrolier 
fan  patents  have  been  sus- 
tained by  U.  S.  court  deci- 
sion. The  use  or  sale  of  in- 
fringements stopped  by  in- 
junctions. 

DIEHL    FANS 

are  STANDARD  OF   THE  WORLD. 

Mechanically  and  electrically 
perfect.  Neat,  attractive, 
noiseless,  highly  efficient.  We 
are  the  pioneers  in  the  manu- 
facture of  ceiling  fans. 


DIEHL    MANUFACTURING    CO., 


SHOW  ROOMS 


HEW  YORK,  561-563  Broadway. 
CHICAGO,     192-194.  Van   Buren  St. 
BOSTON,   128-132  Essex  St. 
PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 


MAIN  'OFFICE  AND  WORKS: 

ELIZABETHPORT,  IM.  J. 


1 


X 
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HELIOS-UPTON  STORAGE  BATTERIES 


BATTERY  SUPPLIES  AND  REPAIRS. 


FOR    STREET    RAILWAYS,   POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND    ELECTRIC    ELEVATORS. 

We  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
Electric  Storage  Battery  Company,  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


>hii.aoe:i-f>hiAj  i=>A.. 


(HIC/KOO,   ll_L.. 


:abody,  IVIA.J 
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General  Electric  Co. 

General  Inc.  Arc  Li.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Automobiles. 

DeDion-Bouton  Motorette  Co, 

Lowell  Jlodel  Co. 

Olds  Motor  Works. 

Woods,  Waring  &  Co. 
Babbitt         Hetal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
Batterlea  and  Jara. 

Central  Electric  Co. 

Columbus  Batt.  &  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  4.V  Swingle. 
Bella,  Bnsaera,  Etc. 

Central  Electric  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dreaalnff. 

Leather  Preserver  Mfg.  Corp. 
Beltlnir. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowera. 

Sturtevant  Co.,  B.  F. 
Boilera. 

Chicago  House  Wrecking  Co. 
BoltH  (Expansion). 

(Jhiirch,  Isaac. 
Booka,  Blectrical. 

Electrician  Publishing  Co. 
Brldsea    and    Bnlldlnffa 

(Steel). 

American  Bridge  Co. 
Brnabea. 

Becker  Bros. 

Central  Electric  Co. 

Gates  A  Co.,  J.  Holt. 

General  Electrical  Repair  Co. 

HobartElec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage&Bro.,  F.  B. 

Western  Electric  Company. 
Cablea  iSec  Insulated  Wires.) 
Cnblea.  Electric  (See Tnsu- 

latedWlres)Copper,  Sbeet 

and  Bar. 

American  Elec.  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins,  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 

Western  Electric  Coniiiaiiy. 
Carbona,      Potnta       and 

Platea. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co. 
Caatinva. 

Sargent  Co.,  The. 

Smith  Co.,  S.  Morgan. 
Cbalna. 

Jeflfrey  Mfg.  Co. 
Otrawlt   Brealcera. 

Outttr  Elec.  &  Mfe.  Co. 

Western  Electric  Company. 
Goal  A  Aabea  Handling 

Mae!btme>T* 

Jtffny  Htf.  Go. 


Colla  and  Ha^neta. 

MlUer-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 
Compound. 

Dearborn  Drug  &  Chem.  Wks. 

McLennan  A  Co.,  K. 

WesternElectrIc    Co. 

Western  Elect.  Supply  Co. 
Condnit   and    Condultn. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis    Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Michigan  Pipe  Company. 

RIchmondt  Conduit  Co. 

Sprague  Electric  Co. 

W^estern  Elect.  Supply  Co. 
Conneetora    and   Terml- 

nala   (Patent). 

American  Elec.  Fuse  Co. 
Conntraction  &  Repalra. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Western  Electric  Co. 
Con  tractor  a    and     Elec- 
tric  LtKbt   Plauta. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.A  Mfg.Co. 
Copper.  "^'Tan.  Bousht. 

Swarts  Metal  Refining  Co. 
Copper  'WIrea. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co.     " 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  ICIeclric Company. 
Correapondence  Schoola 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Croa«-Ami  Braces.  Etc. 

Anderson  A  Sons.  W.  H. 
CroHH-Arma^     Plna      and 

Braclceta. 

Bois  d'ATC  Pin  Co. 

Blue  Rid^e  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Leavltt,  R.  H. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Texas  Arm  A  Pin  Co. 

Western  Elect.  Supply  Co. 

Western  I'lt-ctric  Comp;iny. 
Ctit-Ontw    and   STTltebea. 

Bossert  F.Iec.  Const.  Cn. 

IJrtint  I'ovcelaln  Works,  c.  F. 

Central  Electric  Co. 

Ohlcaeo  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appl  lance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Western  Electric  Co. 

Western  Electric  Supnly  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuta. 

Franklin  Eng.  A  Electro  Co. 
Dynamnn   and   Motora. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

ChicaRO  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  WTts.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

Northern  Elec.  Mf^.  Co, 

Ohio  Electric  Works. 

Schureman  AHayden. 


Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Fountalna. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Railwaya. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mecban- 

ieal  Ensrineera. 

Benson,  D.  L. 

Hodge- Walsh  Elec.  Eng.  Co. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Inatrnmenta. 

Central  Electric  Go. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Electro-PlatiuflT  Macb'y. 

Besly  &  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevatora-Conveyora. 

Jeffrey  Mfg.  Co. 
Enitrinea,   Gaa. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Enf!rlnea.    Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exb'at  Steam  Apparat'a. 

American  District  Steam  Co. 
Fnn  Ontflta. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Barnett  Co.,G.  A  H. 
Fire  Bxtlnspnlabera. 

Monarch  Fire  Appliance  Co. 
Flexible  Sbatta. 

Stow  Mfg.  Co. 
Forsrea. 

Sturtevant  Co..  B.  F. 
Fnsea   and    Fnne   IVlre. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wl  re  A  Mfg.  Co . 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Sunnly  Co. 

\Vestern  Electric  Company. 
Geara. 

Besly  A  Co..  Chas.  H. 
General    Elec.  Snpnllea. 

Btsseli  Company,  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Comjianv. 

Hodee- Walsh  El.  Ene.  Co. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globea     and     Electrical 

Glaaaware. 

Holophane  Glass  Co. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Grapblte    Speclaltlea. 
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Besly  A  Co..  Chas.  H. 


Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Heatluf;     and    Ventllat- 
ins  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holdera^   Inc.   Ijamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Igniiters. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Insnlatora   and   Inanlat- 

in^  Materlala. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Krunt  Porcelain  Works,  3.  P. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

Ne\v  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo..The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnisb  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Inanlated      Wlrea       and 

Cables— Magrnet   *Wlrea. 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Elec-tric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.WIre  Co. 

India  Rubber  A  Gutta  Percba 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Miller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incajideacent. 

Central  ElectPlCCo. 

Chicago  EAson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   AdJuBtern. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
LampH.    Incandescent  — 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Llsrbtnlnir  Arreatera. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

EureUa  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's   Climbers. 

Anderson  A  SonH.  W.  H; 

Klein  A  Son,  Mathlas. 

Smith  A  Hemenway  Co. 
Maomet   'W^ires. 

(See  Insulated  Wires.) 


Mecbanical    Macblnery. 

Besly  A  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stilwell-Bierce  Smlth-Valle. 
Metera. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mining:  Apparatus,  Elec. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

GeneraJ  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.Co. 
Motors —  See    Dynamos  and 

Motors. 
noul  dingus.  Electrical. 

Wright  A  Craycroft. 
PackinK- 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent    Attorneya. 

Barnaclo,  F.  W. 

Johnston.  Thomas  J. 
Phospbor   Bronze. 

Besly  A  Co.,  Chas.  H. 

Phospbor  Bronze  Sm. Co., Ltd. 
Platinum     Boosbt      and 

Sold. 

Baker  A  Company. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles    and   Ties. 

Berthold  A  Jennings. 

Davis  AStitt  Co. 

Huebel  ACo..  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

A'^alentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Power      Transmission 

Slacblnery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce    Smlth-Valle. 
Pnlleys. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smlth-Valle. 
Rail   Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Smith,  Theo. 
Re-lVlnfUns— Repairs. 

Becker  Bros. 

ChicaKO  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Schureman  A  Hayden. 
Rbeostnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co, 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westinchouse  El.  A  Mfg.  Co. 
Second-Hand  Macb*y. 

Alexander.  Thomas. 

Bartlett  A  Co.,  A.  F. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Hodge-Walsh  Elec.  Eng.  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering;  Flnx. 

Cream  Flux  Co. 
Speaklns:   Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co.  ' 

<See> 
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Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed    Indlcatora. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springa. 

American  Steel  A  Wire  Co 

Barnes  Co.,  The  Wallace. 

Manrosa,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storasre  Batteries. 
American  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron  'Work. 

American  Bridge  Co. 
Tapes,  Insulating-. 

American  Electrical  Worka. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telepbonea,     Telepbone 

Material    and    Swltcb- 

boarda. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Co-Operatlye  Tel.  Const.  Co. 

Ericsson  Telephone  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co. 

Horlx  Mfg.  Co.,  The 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

National  TeL  Equlpm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co 

Sterling  Electric  Co. 

Stroraberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Toola. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Smith  A  Hemenway  Co. 
Tranaformera. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   tnc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.   Co 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine  W^ater  Wbeela. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanised    Fibre. 

Vulcanized  Fibre  Co. 
IVhite-'Washfnff    H'cb'a. 

Star  Brass  Works. 
'Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co..  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Rar   Outfits. 

Queen  &  Co. 

Wlllyoung,  Elmer  O. 
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Sure 
Stop. 


If  you  are  contemplating  the   instal- 
lation of  an  underground  heating  plant, 
stop  and  investigate  the  HOLLY  SYS- 
TEM, the  original  and  only  successful  system  of  underground  steam  distribution   which  has 
proved  a  mechanical  and  financial  success. 

We  were  the  first  to  install  the  underground  heating  plants,  and  as  we  have  had  over 
fifteen  years  of  experience,  we  can  guarantee  results. 

Electric  Companies  who  are  operating  our  system  report  that  they  are  paying  all  their 
fuel  and  station  expenses  and  interest  on  the  investment  for  steam  mains  from  the  sale  of 
their  exhaust  steam.     Write  for  our  new  pamphlet. 

AMER.ICAN  DISTRICT  STEAM  CO., 


LOCKPORT,  N.  Y. 


Mention  Western  Electrician. 


WE    CANNOT    GIVE    YOU    A 

MESSAGE  5  MARS 


BUT  WE  CAN 
GIVE  YOU  AN 


=Alternating= 
Arc  Lamp  Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
springs  and  moving  iron. 

NATIONAL  ARC  LAMP  CO., 

L.ORA.iN,    OHIO. 


FAN  MOTORS 


DIRECT  CURRENT 

SINGLY  ON 

110-220-500   VOLT 

CIRCUITS. 


In  Qroups  in  Series. 

Two  110  Fans  OD  220  V. 
Five  1 10  Fans  on  550  V. 
Three  170  Fans  on  SOO  V. 
Two    250  Fans  on  500  V. 


ARCTIC    CEILING    FAN    MOTORS. 


WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AMERICAN  BLBCTRIC  COMPANY,  Northwestern  Azents,  5t.  Paul,  ninn. 
MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,  St.  Louis,  Ho. 


STANDARD  ELECTRIC  CO., 
Cincinnati.  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Prandsco,  Cal. 


ANTWERP, 
3S  Roa  Boudewyna. 


LONDON,  PARIS, 

Brtdga  Chaabarx,  171  QnaanVlctorla       46  Avanua  da  Brataall. 
St.,  B.  C  utf  North  Woolwich,  B. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS 


POWER  HOUSE  OF  THE  BOSTON  ELECTRIC  LIGHT  CO. 


GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

Chicago  Office,  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


t'':^fii!'ifi!'^:ftr:fi't?t?iir^trtfiifir  tiv  jg'ti'tfti'ti'»r^ti'^t!'ti'ti'»i't!':f't?:fif:g'tr:fi'ts'tr^  ^tr  :fjrjf:f:f^jr:r:?»rjr»fsf:«':PjP:S':«':«':«':P:«'j«' 


American  [J  [j 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  ate. 


1 

: 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens.  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  III. 


Canton,  Ohio.  _ 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,    N.   Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New   Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
PittsburE,  Pa. 
Rochester,  N.  Y. 


Seattle.  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington.    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


KENTUCKY 
INCANDESCENT 
LAMPS  ; 

Once  tried  will  make  a  steady 

Customer.    Price  Right. 

Quality  Right. 

SEND  A  TRIAL  ORDER. 


KENTUCKY    ELECTRICAL    CO., 

Ma„u,acturers.KENTUCKY']J~„^*ND^"/,^^^^^^^^^^  OWENSBORO,    KY. 


0.  K. 

ALWAYS 
RELIABLE. 

BATTERY. 

No.     6 

n  1/ 

USED  FOR 
BELL  WORK, 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 

OK 

lyiim, 

Grade   Crossings, 
Telephones,  Cas 
Englneand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

r        SEND     FOR      PRICE-LIST,     1901 

Tx2y4x2%                                                                                1 

The  Non-Polarizihg  Dry  Battery  Co., 

WESTERN  SALES  AGENT, 

JOHN  W.  BROOK! 

303  DEABBORN  ST. 

447  BROADWAY, 
''CHICAGO.                           NEW  YORK  CITY. 

April  6,  1 90 1 
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Dearborn 


Drue    and    OhemEcal    ^A/^orlc8, 

^abora-torios ^A/a-ter    CheroE: 

Vege-table    Boiler    Oompounds. 

ALL  KINDS  OF  AHALYSES.  WATERS  FREE.  OILS  A  SPECIALTY. 

10,000   Boiler  Feed   Waters  are  Being  Treated  by  DEARBORN   METHODS. 

29,  30,  31,  32  and  33  RiALTO    BUILDING,   CHICAGO,   ILL. 


■•••••••»— ——»——< 


FUSE  CARRIED  IN  THE  COVER.    •  * 

: 

X 


TYPE  C. 

JUNCTION  CUT-OUT. 
TO  30MAMPERES.  2.B00  VOLTS. 


CENTRAL  STATIONS 
ATTENTION ! !         | 

USE    OUR    TRANSFORMER    AND    JUNCTION    CUT-OUTS.  | 

The  Most  Approved  Fuses  and  Fittings  upon  the  Market.  § 

Made  by  the  D.  ^  W.  FUSE   CO.,  Providence,  R.  I,   | 

_  MANUFACTURERS   OF  THE   LATEST  TYPE   OF  S 

8    High  and  Low  Tension  Non-Arcing  Fuses,  Junction  and  Transformer  Cut-Outs,  Service  Switclies,    f 
2  Teleplione  Protectors,  Plug  Fuses  and  Subway  Boxes.  • 

i 


WRITE  FOR  CIRCULARS  AND   PRICES. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK,  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON,  MASS.,  31  State  Street.  CHARLOTTE,  N.  C,  Z9i  S.  Tryon  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.        ATLANTA,  GA.,  English-Amtrican  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER,  COLO.,  311    Kittredge  Building, 

CHICAGO,  ILL,,  Old  Colony  Building. 

CROCKER -WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere,  N.  Jii 


Alternating  or  Direct  Current 

Generators  --  Motors. 

Factory  and  5hop  Equipments,  Mining,  Railway  and 
Lighting  Work. 

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  nig.  Co., 


Pittsfield,  nass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison.  Wis. 


WESTERN    ELECTRICIAN 


April  6.   1901 


LIGHTNING  CANNOT  ENTER  YOUR  STATION 
AND  YOUR  PROTECTION  IS  ABSOLUTE 


If  you  have  installed  Swinging  Ball 
Lightning  Arresters.  Write  for 
prices  and  circulars.  We  can  ship 
promptly  from    Chicago  Stock. 


ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL  SUPPLIES, 

92   and   94   West   Van    Buren    St.,   CHICAGO. 


FUSE 

Mclntlre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Chemp,  Good.       MAGNET     WIRE.        Guaranteed. 


-T\A^O 


10     STORi 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   345-347  S.  Canal  St. 


MICA 


INDIA 
AMBER 
SOFT  GREEN 


For  ELECTRICAL  and  MECHANICAL  PURPOSES. 

Quality  the  Best.     Prices  IjOw.     Correspondence  Solicited. 
EUGENE  MUNSELL  &  COMPANY, 

i  17  Lake  Street,  CHICAGO.  218  Water  Street,  NEW  YORK. 


E 


NGINEERING. 


HERBERT  A,  WAGNER, 

Consulting  Engineer 
Railway  Lighting   and  Power  Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consalting 
Electrical  Engineer. 
Cbntral  Lighting  Stations, 
Electric  Power  Transmission. 
Snite  1305,  Chemical  Bldg.,  St.  Louis. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  eultlng.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   •S.OO  per  dozen     Send  SOc.  foE  trial  stick, 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OB 

Ku-I  EUIIIII    9     nn  Sole  Jlannfactnrers, 

•    HICLCllllAll    tt    llUii    009, 100  iraslitnston  street,      •     CHIOAeo. 


VOLT=AMMETERS, 

POCKET  SIZE. 

.    -  CT  jjl  For  Testing  Batteries  and  Battery 
yS^r^f,  Circuits,  Locating  Faults,  Grounds, 

jr'    i  etc. 

^  ^r         RELIABLE.       ACCUEATE. 
ej^g^^J         Send  for  Circular. 
T«T  L.  M.PIGNOLET. 

78-80  Cortlanat  St.,  NEW  YORK,  N.  Y. 


GASOLINE    MOTOR    CASTINGS 

For  Constructing  Automobile 
Motors,  4  H.  P.  and  7 '4  H.  P. 

OPPOSITE     CYLINOER     BALANCED      TYPE 
WITH  BLUE  PRINTS. 

North  Chelmsford,  Mass. 


D.  L.   BENSON, 

CONSULTINQ,  CONSTRUCTINa, 

ELECTRICAL  AND 

MECHANICAL    BNQINEER, 

620  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHIOACO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


/l/K  CmJAAAAd  '.. 

McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


HAVE  YOU   USED 


Now  In  use  by 


the    Leading 
Electric      Rail- 
way, Light  and 
Power  Plants.    Trial  Or- 
ders Fined  Promptly. 


LeValley-Vitae 
Carbon 

Rriichoc?  J.Hoit6ates&Go.,Agti, 

D I  U  0 11 C  O    !    15  Monadnock  BuUdlo:,  Chlciio. 


CREAM  FLUX 

AH  AB80I.1TTi:l.ir  KON-COKBOSITB  IK8UI.ATINe 
■OliDEBIIte  FliCrX  FOB  ALL  METAXS. 

Contains  no  acid  or  any  element  Injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OFFIRE  UNDERWRITERS  AND  AILUSERS. 

YOU  CAN  make  more  tban  double  the  number  of  perfect  connections  !n  one-nalf  the  time 
with  Cream  Plur  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
16c..  25c..  50c.  and  76c.  Special  prices  in  Quantity.  Send  l6c.  for  trial  box.  We gaaraatee 
It  mnd  It  not  Matlstaatory  money  will  be  refunded. 


THIS  IS  WHAT  ONE  VSEB  HAS  TO  SAY  OF  IT: 

a  A  FTER  having  tried  the  varloui  soldering  salts  on  the  market,  and  after  giving  yoai 
"^    C'eam  Flux  severe  testa  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  li  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  fl.  Goehst,  Conatr.  Su?t.  CHICAGO  EDISON  CO." 

FOB  SAXK  BT  AXIi  SUPPIilT  HOUSES  OB 


CREAM  FLUX  CO., 


Soli  Minufiolureri, 
1 00  Washington  St., 


CHICAGO. 


Short  Circuits  do  not  injure  but 
IMPROVE  Them. 


or&s* 


i-b-teri 


ColiMs  Battery  aM  Specialty  Co., 

25  North  Scioto  Street, 

COLUMBUS,   OHIO. 
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•k  Ik  WAftEVrSCN.,  Tm—WWI. 


CVOCNC  F.  PMUJPS. 


o.  K.  RiHinaroa.  jn..  1 


AMERICAN  ELECTRICAL  WORKS, 

• '     •  FBOTIDEXCE,  B.  I.  ' 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERiCANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  Yo&k  Stobb,  W.  J.  WatBon,  K  Cortlaodt  SL 
Ohzoaqo  Stobb,  F.  B.  Donohoe,  82  Lake  St. 
MoKT&KAX  BBAircH,  BusaDe  F.  FhllUps'  Btootitflal  Works. 

MAIN   OFFICES  AND  FACTORIES,   PHILLIPSDALC,    R.  I. 


The  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lannp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
(  1 6  Bedford  St.,      Boston,  Mass. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Manofactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT.   MICH. 


Six  Yeirs  with  Genoral  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causei.        Patent  Soliciting. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  instru- 
ment indicating  in  volts.  Connect- 
ing posts  have  non-removable  nats. 
Light  weight  and  neat  in  appear- 
ance. 

Eldredge  Electric  aKfjg:.  Co., 
Springfield.  Mass.,  TJ.  S.  A. 


frCI-IIM      IVI^^I 


lYI^/XIVI^. 


Sets  of  castings  and  material  furnished  in 
various  stages  of  completion.  Wrought  iron 
fields;armatiireformedof  punchinge  of  Bheet 
Iron  contains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  acrewa 
Bet  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
four  6-candle  lamps.  This  machine  is  not  a  toy 
but  is  designed  for  use.  Many  Interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Fnll  size  detail  blue  prints  furnished 
witheachset  of  material,  showinghow  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  the  other  whenever  desired. 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

129-1 31  WestSI  St  street,  NEW  YORK  CITY. 


THE  GORDON  PRIMARY  CELL 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work, 'gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  difierent 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


NATIONAL  CODE  STANDARD 

"0,  K."  Weatherproof  Wire. 
Slow-Barning  Weatherproof 
and  Slow-BnrniDg  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


The  next  international  numbers  of  the 
WESTERN  ELECTRICIAN  will  be  ELEC- 
TRIC LIGHT  AND  POWER  NUMBERS, 
covering  the  National  Electric  Light 
Association's  meeting  at  Niagara  Falls, 
May  21,  22  and  23.  There  will  be 
two  special  convention  numbers,  to  be 
dated  May  18  and  25,  and  their  large 
domestic  and  foreign  circulation  will  be 
of  great  value  to  your  business.  It  is 
not  too  early  to  reserve  space  for  these 
splendid  special  convention  numbers. 
Send  in  your  order  NOW  and  get  a 
good  position. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co< 

WORKS    AT 

TRENTON,  N.  J. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
,^^^  any  system  of  incandescent  elec- 
""▼  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 


Convex,  reflecting  slightly  be- 
*  low  the  horizontal  in  all   direc- 
tions.    Used  in  stores,   etc.,  for 
general  illumination. 

GET  OCR  PAXCES. 


American    i^eflector    &    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 
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WANTED. 


Position  as  salesman,  house  or  traveling.  Ten 
years'  experience  In  various  electrical  brancbes. 
Extensive  acquaintance  In  Illinois  and  Indiana. 
Now  emploved  en  route.  Address  "TRAV- 
ELER," car'e  Western  Electrician,  510  Mar- 
quette Bldg..  Chicago. 


WANTED. 


Position  as  superintendent  or  manager  of 
electric  lleht  or  power  plant  by  a  thoroughly 
competent  engineer  who  has  had  la  years'  practi- 
cal experience  In  construction  and  manage- 
ment of  same.  At  present  holds  responsible 
position  as  secretary  and  siipcrlniendeni  of  an 
electrlcllght  corapa"ny.  Oiber  reasons  than  a 
better  position  forwantlnt;  to  make  a  change. 
Can  give  best  of  references  from  present  and 
past  employers.  Address  "D.  FT.,"  care  Western 
Electrician,  510  Marquciie  Building,  Chlca-ro. 


WANTED. 


A  second-hand.  150-kw.,  110- volt,  direct- 
current,  slow  speed,  belted,  multipolar  dynamo. 
Give  lowest  cash  price.  Address  "F.."  care 
Western  Electrician,  148  Times  Building,  New 
York. 


SITUATION  WANTED. 

Situation  wanted  as  traveling  salesman  for  a 
flrst-class  electrical  house  by  a  practical  elec- 
trician. Has  been  in  telephone  business  for 
•ight  years.  Also  in  electric  plant  for  three 
years.  Address  "S.  E.  R.,"  care  Western 
Electrician.  510  Marquette  Building.  Chicago. 


WE   BUY  AND  SELL 

«ECONO-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO., 

lao  Wa.minoton  &t..  Newark,  n.  J. 


FOR  SALE-A  BARGAIN. 

160  bard  rubber  cells,  7x7x10!^  Inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


HIGH-SPEED  AUTOMATIC  ENGINES. 

We  make  a  specialty  of  this  class  of  mach  inery. 
Our  stock  changes  so  rapidly  that  we  deem  it 
useless  to  give  list  here.  We  handle  everything 
In  tbe  line  of  Steam  Power  Equipment.  All  of 
'.t  Is  thoroughly  repaired  and  rcfinished.  Write 
for  particulars.  CAMP  E^GtTVERBAAie 
CO.,  18  ».  Canal  St^  Chlcaeo,  111. 


SECOND-HAND 
BOILERS. 

Two  66  Id.  X  15  It.  6  In.,  with  76  3-In.  tubes  each. 
One  battery  of  six  boilers,  each  48  in  x  16  ft. 

with  ?4  4-ln.  tubes  and  cross  dome. 
One  battery  of  two  boilers,  each  64  In.  x  16  ft., 

48  3H-lti  tubes  and  cross  dome. 
Onefiein.  x  15  ft.  6  in.,  wlth90  3H-ln.  tubes,  plug 

hat  dome. 
One  60  Id.  x  16  ft.,  with  50  4-1d.  tubes,  plug  hat 

dome. 
One  4810.x  14  ft.,  with  40  3V^-ln.  tubes. 
One  44  In.  X  9  it.  8  in.,  with  4C  3-ln.  tubes. 
Two  48  In.  X  12  ft.,  with  46  3-ln.  tubes. 

This  is  only  a  partial  list.    Write  us  your  wants. 

A.  F.  BARTLETT  &  CO.,  Saginaw,  Mich. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Ghlcato. 


FOR  SALE. 


MOTORS 


In  lin  volt.  220  V.  and  500  v.  d.  c  All 
sizes  from  H  h.  p.  to  200  h.  p.  Alternating 
motors  from  1  to  15  h.  p. 

GENERATORS 

125  v..  250  V.  and  550  v.  d.  c.  from  1  I:,  w. 

to  300  k.  w.     550  v.,  1.100  v.  and  2,200  v. 

alternailnp  from   18  k.  w.   to  240  k.  w. 

Single  phase,  two  phase  and  three  phase. 
Every  machine  listed  In  our  Bargain  Sheet  Is 
actually  In  stock  In  our  works.  Everj'  machine 
is  guaranteed.  We  have  the  largest  stock  of 
electrical  apparatus  In  the  world.  Send  for  our 
monthly  Bargain   Sheet   with  lowest  nei  cash 

" '"'bregory  electric  CO., 

54-B6.B8-6C.62    South    Clinton    Street,  CHICAGO. 


lOISIS 


Ensloeers  of  standing  and  acquaintance  la 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11    Broadway,  New  Yor)<. 


We  Can  Ship  at  Once: 

2—100  K.  W.  140  volt  Edison  BIpolars. 

1—200  K.  W.  Fort  Wayne.  1,100  volt  Alternator. 

1—240  K.  W.  Stanley.  2  phase,  i,  lOO  or  2.20O  volts. 

2— 120K.  W.  Atype  General  Electric  Alternators. 

4—100  K. 'W.  Westlnghouse,  1,100  volt  Alter- 
nators. 

1—120  K.  W.  Slattery.  1,100  volt  Alternator. 

2—46  K.  W.  120  volt  Ellison  HIpolars. 

1-90  K.  W.  Standard.  2.200  volt  Alternator. 

1—50  K.  W.  National.  2,200  volt  Alternator. 

1-26x48  Allls  Corliss. 

1—16  X  23  X  15   Armlngtoo   &  Sims  Cross-com- 
pound. 

1—13  X  19  X  15   Mclniosh  &  Seymour  Tandem- 
corapound. 

1— 18i-2  X  18  Ideal,  and  many  other  Items  In 
ELECTRICAL  AND  STEAM  APPARATUS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  CO., 

E.  H.  Cheney,  Manaeer. 
204  Dearborn  Street,  CHICAGO. 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co,.  Montreal  and 
Toronto. 


THOROUGH  INSPECTIONS 


Insurance    against    Loss    or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 
VVM.  B.  FRANKLIN,  Vice-President, 
P.  B.  ALLEN,  .Second  Vice-President. 
.7.  B.  PIERCE.  Secretary, 
L.  B.  BEAINERD.  Treasurer, 
L.  F.MIDDLEBROOK.Afsl.  Secretary. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICKS. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


Others 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC   CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


JBru! 
for  Dy 
and  r 


shes 
namos 
Motors. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

14!  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


OUR  STUDENTS 

SUCCEED 


Hundreds  of  students  in  the  elec- 
trical courses  are  receiving  more  salary 
for  fewer  hours'  work  than  when  they 
enrolled.  The  instruction  given  by 
these  schools  qualifies  students  for  ad- 
vanced positions  in  all  branches  of 
engineering, 


When  I  enrolled,  I  was  employed  as  re- 
pairman on  electric  cars.  Owing  to  your 
—  thorough  instruction, 
I  was  advanced  In 
succession  to  wire- 
man,  dynamo  tender 
and  general  electri- 
cian, and  afterward 
was  foreman  of  the 
electric  shop  of  the 
Brooklyn  Rapid  Tran- 
sit Company.  I  now 
hold  an  excellent 
position  with  the 
Westlnghouse  Elec- 
tric and  Manufactur- 

ing  Company.  Pltts- 

H.  EDW.  KEPFER,  E.  Pittsburg, 


I  enrolled  In    the  Electrical  Engineering 
Course,  and  secured  a  position  at  once  with 
the   Commonwealth 
Electric  Co.,  at  wip- 
ing   machines,    but 
was   soon  promoted 
to    South    Chicago 
Elect  rlc-Ll  ght 
Plant,     as    night 
dynamo      tender. 
Through  the  assist- 
ance of  theSchools, 
I  secured  my  present 
position    as     night 
dynamo    tender  for 
the    Pullman   Com-     __ — 
pany.    My  salary  averages  three  times  what 
I  was  gettlne  In  my  first  position. 
ANDREW  A.  STEWART, 

135  77th  St.,  Sla.  S,  Chicago,  111. 


Technical  Education  by  Mail 

The  Araprlrnn  School  of  Corrcfiponilpnce  ofTers  instruction  in 
Engineering  Courses  under  a  staff  of  instructors  trained  in 
the  best  technical  schools  of  the  couniry.  It  is  cliartcred 
under  the  educational  laivs  of  Massachusetts.  It  is  locnted 
in  Boston,  the  home  of  three  of  ihe  foremost  technical 
schools  of  the  lanil.  It  is  not  intended  to  take  the  place  of 
3  residence  school,  but  to  enable  that  class  of  ambitions 
peoiile  who  have  no  opportunity  to  .itteiid  a  residence  school 
to  pursue  —  under  the  guidance  of  able  instructors  —  studies 
during  their  leisure  moments  which  they  feel  to  l-e  of  value  in 
their  daily  lives.  To  introduce  the  higli  standard  of  instruc- 
tion the  Trustees  h.ive  voted  to  award  a  limited  number  of 

Free  Scholarships 

f        Eleclrlcal    f^  •  • 

Inr;.rEngineenng 

Including  a  Thorough  Course  In  Mechanical  Drawing 

This  offer  also  affords  an  excellent  opportunify  for  individual 
and  private  instruction  in  Miithematics,  the  Natural  Sciences 
and  Mechanical  Drawing,     Prospectus  on  request. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

Boston,  Mass.,  U,  S.  A. 


ELECTRICAL  COURSES: 

ELECTRICAL  BNOINEBRINO, 

ELECTRICAL, 

ELECTRIC  POWER  AND  LIOHTINQ, 

ELECTRIC  RAILWAYS. 

ELECTRIC  LIOHTINQ, 

ELECTRIC  CAR  RUNNING, 

TELEGRAPHY, 

TELEPHONY. 

Also  courses  In  Steam,  Mechanical,  Civil 
and  Mining  Engineering.  Architecture, 
Drawing  and  Designing.  Chemistry,  English 
and  Commercial  Branches. 

Wbenwrlllni  state  subject  In  wblcb  lolcraitcd. 

Interaatioaal  Correspondence  Schools, 

Box  1002,  Scranlon,  Pt. 


April  6,  1901 


WESTERN    ELECTRICIAN 


13 


A  Direct  Heading  Ohmmeter. 

Olmiiueters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAG'E  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
lies  liiberty  »t.,  Kew  XorlL  City. 

New  Tork   Agents   Wirt   Electric   Co.   Rheo- 
stats and  Bnisbes. 


In  the  operating  department  of  the  "Alton  Hoad  "  are 
required  to  pass  mental  and  physical  examUiatlona 
calcnlated  to  secure  absolute  safety  to  pasaengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded hy  the  merit  system,  the  result  heing  that  one 
of  the  safest  railways  in  the  world  la 

"the    ONX.y  -WAX" 


GI-SO*   (T.   fTH"  A  TtT/PflTg,  QXSPI,  PAB9ENQEB  AGENT. 
OHZOA.GO,   ZlilaSOXSt 


READY  FOR  THE  MARKET. 

"FEHOO,"  the  new  atyle  Creole  rosette.  In- 

■alatlen  perfect,  loncfase,  enperlor 

la  every  detail. 

Peru  Electric  NItg.  Co.,  Peru,  Ind. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

,  7  byS  i-4lnchis.  Illustrate!.    134  pages.   Appendix.    75  Gents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

DIO  MARQUETTE  BUILDING,  CHICAGO. 


Mil  Incaitocent  Lamp  Afljuster 

and  Controller. 


Has  no  springs 

or  stringsto  give 

you     trouble. 

Witi     tioid     tiie 

iieaviest  as  well 

as    the    lightest 

shade    and     not 

fali  or  slip.    Can 

use    half   shade 

as   weil    as    the 

large   shade. 

Wiii   last    a  iife- 

/    f  lime-        Easy  to 

_,<^^  jp»  operate,  handy  to 

•^^W  adjust.  Ad  juslis 

^^^  your  iamp  up  or 

^^^K  down     on    cord. 

^^^^^  Adjusts  lamp 

^^^^^^^^^ 

you  want   it,  out 

to   side  of  room 

angle.  Will   pass  Fire  Underwriters'  In- 

Ask  your  supply  men  for  it.    Prices  and 


or  at  any 
spection. 
discounts  on  application. 


THEO.  SMITH, 

ElVianufactu  rerL' 
fsT'THROOP  ST.,  [CHICAGO.  ILL. 


EDISON  LALANDE  BATTERIES. 


ron  BAS  CNQINCS, 
■  LOT  MACHINES, 
AUTOUOBtLES, 
HAILROAD  aiSNALS, 
CROSaiNG  BELLS. 
•HALL  MOTORS, 

rrc. 


CONSTANT  CURRCNT. 
NO  LOCAL   ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTASLI 
WORK. 


rULL  DESCRIPTION  IN  BOOKLET  NO.  4, 

EDISON    MANUFACTURING    COMPANY, 

lairiFTH  AVENUE,  NEW  YORK. 


ELECTRICAL     ENCINEER- 
I  INC  TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book, 
"Can  1  Becomf  ao  Electrical  EaKfnecr?" 
We  teach  Electrical  EiKrlnearlne,  Elec- 
tric Llgbting,  Electric  Rftilwajs.Mechan. 
ical  EngineerlDsr,  UechaDlcal  Drawing, 
etc.,  at  your  home,  by  mail.  Inetitu^ 
indorsed  by  Thoa.  A.  Edison, 

Electrical  Engineer  Institute, 
Dept.  K,  240-2«  W.  23d  St.,  New  York. 


For  use  In 

Electric  Plants 
and 

Power  Stations. 

Mtp  BiEU's  Dry 

Z  n^  Noi-Flaie 
DryPaint  paiit. 

PUMP  The  star 

Brass  Works, 

67-69  S.  Canal  St., 
Cblcaso,  III. 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  >^alional  Electrical  Codeexplalned 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  CUSHlNG,Jr.,A.  1.  E.  E., Electrical  Engineer  and  Inspector. 

ADOPTED 

By  tbe  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27,000  Electrical  Engineers,  Central  Station  Managers 
and  Wiremen- 

BECAUSE 

It  is  the  only  book  on  "Wiring  and  Construction  kept  strictly 

up  to  dale. 
It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 

tralioDS.  , 

It  settles  disputes,  and  If  referred  to  before  wiring  will  prevent 

disputes. 

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

ELECmiCIAI  PUBLISHIHO  Co., 

510  Marquette  Buildine,  -  -  CHICAGO,  ILL. 


Hhe  Fibre-Graphite  Commutator  BrushTI 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Dnder  Varying  Load. 
No  Wear  on  Commutator. 

SNo  Siiifting  of  Quadrant. 
80  per  cent.  Fare  Graplilte. 
For  Sample  Order,  and  Prices,  write  to 
^Holmes  Fibre -Graphite  Mfg.  Co., 

El  65  Wakefield  St..  Germanlown,  PHILADELPHIA. 


1       E165 


fmE-GRAPHITE{ 

COMMUTATOR  ,^ 

BRUSH        I 


,'it.V.T-\-\lBRKtCS\Wt 
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rhoime: 

SWITCHBOARDS 

I      We  make  ihem  from  100  to  3,000  drop  capacity  and  install  complete  exchanges. 

If  you  want  to  equip  your  exchange  with  apparatus  that  will  give  satisfaction  to  your 
subscribers  as  well  as  yourselves,  see  what  we  have  to  offer  before  placing  your  order. 

Our  new  multiple  board  is  the  LATEST,  SIMPLEST,  QUICKEST, 
and  in  all  respects  the  BEST,  ever  placed  on  the  market. 

REMEMBER:— We  are  Telephone  Contractors  as  well  as  Manufacturers^  and  stand  ready  to  build  your  Switch- 
boards and  all  your  lines;  in  fact,  we  contract  to  build  Complete  Telephone  systems.  As  to  date  we  have 
built  as  many  as  twenty-one  Exchanges  and  500  miles  of  line,  we  think  we  know  something  about  the 
"Telephone  Contracting  Business."  « 


The  Union  Switchboard  Company,  Erie,  Pa. 


—•€—»•— 0——»>»C»— —•>»•■■••— —>■——• 


SLOT  MACHINES 

FOR   TOLL   LINES. 

PAY  STATIONS ?o=o3 INVESTMENT. 


WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE 
LINES.    WRITE  FOR  PRICES. 


Complete  instructions  how  to  defraud  all  other 

makes  of  pay  stations  will  be  sent  on 

request. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 


KELLOGG 

PAY  STATIONS 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


No  electrical  connections. 

Signals  mechanically  produced. 

Each  slot  glvesadltlerent  and  distinct  signaL 

Coins  depcslled  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,    the    combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Creen  Street, 
CHICAGO. 

NEW  YOKK  OFFICE:    346  Broadway. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  I.— History  and  Principles  o£  the  Magneto  Telephone.  II.— History 
and  Principles  o£  the  Battery  Transmitter.  III.— The  Telephone  Re- 
ceiver. IV.— Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX.— 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII.— Self- 
induction  and  Capacity.  XHI.  —  Telephone  Lines.  XIV.  —  Simple 
Switchboards  for  Small  Exchanges.  *XV.— Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI.— Self-Restoring  Switchboard  Drops.  XVII. 
—Complete  Switchboards  for  Small  Exchanges.  XVIII.— Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Select;ve.  XXVI.— Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
—Harmonic  Systems  of  Selective  Signaling.  XXIX —Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII.— Underground  Cable  Construction.  XXXIII.— Test- 
ing. XXXIV.  —  Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI.— Specifications. 


Price,  $3.00. 

n    Telephony   in    the 


518  large  octavo  pages,  379  lllus. 

This  is  the  first  complete  treatise 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatiis 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  iAis  or  any  other   electrical  book  published  sent  frefaid, 
to  any  address  in  the  world,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAQO,  ILLINOIS. 


Electrician  Publishing  Co., 
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Combined 
Telephone 


and 


Switchboard 


SEND  FOR 
OUR    NEW 

POSTER. 


Swedishimerican 
Telephone 
Company, 


CHICAGO,  ILL. 


1L.VD., 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

PositiTe  Double  Sapervisory  Signals.    Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circnits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Bednced  to  a 

Mininram. 

The  Method  of  Operating  that  -we  have  adopted   has   been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 


National  Telephone  Equipment  Co., 

330-333  Lafayette  ATcnne,  Detroit,  Micli. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


6A 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        UCO      Hfl 

CHICAGO,  u.  s.  A.        I  CLi  InrUi  bill 


J.  H.  Van  Vlissikgen,  President. 
L.  G.  Wheeler,  Vice-President. 


W.  C  Heinkoth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153*159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES  WILL   RING   FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Receiver  lias  no  exposed  metal  parts. 
Finest  adjustable  arm  In  use  . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires- 
All  connections  soldered. 
Two  batteries. 


NEW  WESTERN   EXPRESS 

O  No.  3 

BRiDGiNa  Telephone. 


WRITE  FOR  PRICES. 


ORDERS  FILLED   PROMPTLY. 


MAGNETS. 

'lAGNETN,  SOIiENOIDS  AKD  INDUCTIOST  €011.8  aiAOK 
AMY  SIZE  AWD  TO  ASTY  BESISTAKCE  FOK 
TEIiEPHONE  AMD  SWITCH- 
BOARD WOKK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO,, 

505  Fisher  Building,  CHICAGO.         PHILLIPSDALE,  R.  I. 


i6 


WESTERN    ELECTRICIAN 


April  6,  1901 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MeotloQ  this  paper. 


STUDENTS^ 


Will    find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the    study     of 
electricity.      Subscribe  now. 
$3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  fMariiuette  BIdg,,      .     CHICAGO 


Mf  C       ADC       I  Al       ^1  101  HI  COO      To  pull  in.  erect  and  connect 
TW  C      nlvC      IRI       Dwdllvtdd      "P  cables,  both    aerial    and 


iinderf;ronnd. 


Competent  cable  splicers  alwav^  mi  biiiul. 

CO-OPERATIVE    TELEPHONE     CONSTRUCTION     COMPANY,     CHiClGO. 


THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand. ready  for  prompt  delivery.  70  standard  make  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  in  Hrst-class  condition.  They  are 
ready  to  dispose  of  same  as  follows  : 

1 0  Brldeine  'Phone* 9&.50  each 

50  Series  "  7.50     " 

1 0  DeBb  " 5.I50      * 

Anyone  Interested  In  Cheap  Talephones  will  do  vrell  to  write  the  above  company  without  delay 


TRADE  MARK. 

Tested  Fnne  IVire  and  Fnae   Links 

Standard  tnr  Accuracy. 


In  the  mamifacture  of  Fuses  there  are  two  eesentlals. 


_^  IBT,  accuracy;    20,   UNIFORMITY, 

rne  eteady  increase  in  our  but<ine»B  duiint;  the  past 
twelve  years  is  the  besterldenc*  that  our  goodumeet 
all  requirementa. 

'All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  price*. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

58-64  N.  Jeflerson  St.,  Chicago.  853  Broidway,  New  York. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cordin  sight. 
High-Grade  Full  Nickel-Plated  Bell. 

Bipolar  Receiver,  togetinr  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  haye  improved  the 
Telephone,  also  the  price*  to  a  point  that  will  Interest  you. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO.  IND. 


Century  Telephone  Construction  Co., 

CLEVELAND,    OHIO. 

MANUFACTURERS    OF     HIGH     GRADE     TELEPHONES, 
SWITCHBOARDS    AND    ACCESSORIES. 


DEALERSIANSICONTRACTORS 

For  Satisfactory  Interoommunlcatlner 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,        -        •       Cleveland,  Ohio. 


.VIADUCL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    EtECTRICAL 


Eureka  depolarizing 
Solution  for  battery  cells. 

WKITE   US  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 

CHICAGO 
TELEPHONE 

SUPPLY  CO.=CHICAeO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Switchboards 
arid  Telephone 
Supplies. 

Write  Jor 

Cataloguo. 


Standard  Construction  Co., 

72-88  MnrliPt  St..  Chirai-o.  III. 


ALL  ^MALL    springs  U5EP 
BY  THE   ELECTRICAL  T/7ADC 
MADC    BY 

THE  WALLACE  BARNES  CO. 

BRISTOL,  CONN.  U.S.A. 
EST.  /as 7, 

SCNDFORCATALOO'B.B.' 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 


^f>fm  ^k.t 


229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

lOe  Illustrations. 


By  CLARK  CARYL  RASKINS. 


Cloth  $1.00. 
Paper      .60. 


A  BOOK  DEVOIO  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  flrst  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  It,  and,  at  the  same  time,  not  written  In  a  childish  manner. 


This  little  work  Is  not  Intended  for  the  Instruc- 
tion of  e.xperts,  nor  as  a  guide  for  professors. 
The  author  has  endeivored  to  brlDg  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourchaptersare  devoted  to  Static  Electricity: 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
£lectro-Magnetlsm;  one  each  to  Atmospheric 


Electricity;  LIghtnlngRods;  Electro-Chemistry: 
Applied  Electro-Magnetism:  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  given 
to  Illustrate  thepracticalapplleatlonof  element- 
ary principles  Is  gaining  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., sic marquettebldg, CHICAGO. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 

iCamsas  ^l«y,  Mia. 


■  e  '\A^.  IWIissourl  4^'va. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 

Our  Paris  "EXPO-  No.  36.  35  ,„  JQ  Jjj|(jjn  gJ^J^  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephon&switb  Disc  Carbon  Lightnisg 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bia  Lot  of  Secomd-hand  Phones,  m  Good  Order, 
Can  Be  Had  for  a  Sono. 

New  powarfut  transmitter. 

Concealed  cord.  ^ 

^^'vfrJ^cJmpiS"''  LET  US  TELL  ^OV   ABOUT  THEM, 
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«llli  every  onler  for  SO  >TOMl!ArGH  fit'Y  AXCHOKS  of  nii.v 
one  size,  to  be  taken  in  n  .single  .shipment,  reeeived  ditrins  .Vpril, 
we  will  ffive  n 


WRENCH    FREE. 


Last  Hi  titer's  wiiitls  ami  siii>h  s,  rail 
loose  11  «'<1  jour  i>oIes  — Tlie,^'  need  ffiiyiiij 
nnehored.    l'.s«^ 


■s     niid     sleet.s     iiiiiNt     liavo 
Tli«'  ffii.v   AvircK  must   Ix' 


STOMBAUGH  GUY  ANCHORS. 


W.    N.    MATTHEWS  &  BROTHERS, 

603  Carleton    BIdg.,   ST.    LOUIS. 


K 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 


CHICAGO  TELEPHONE  COMPANY. 


37.000  TELEPHOIIES  IH  SERVICE. 

Business  or  Residence,  16  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

iWonarch   Fire   Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


Low  rates  for  all.    Small  rates  for  small  users. 


CONTRACT  DEPARTMENT, 


803  Tl^ashingtoii  Street, 
CHICAGO.  Ilili. 


THE  TEIaEPHOJME  HAKD-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Meynber  of  the  Aw,erican  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  ElectHcal  Engineers.  London.    Author  of  "^A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  CaSles."    Joint  Author  of  "■' Ehctricity  in  Daily  Life.'' 

I60  Pases,  133  lllus-tra-tions,  Clo-tKi,  h-land-^oolc  Size,  Price  $i.OO. 

Kxtract  trora.  Preface.—" This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  Hut  It  ia 
felt  that  there  iaa  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HANU-BOOIv  is  an  attempt  at  meeting  that  demand.  ^Vith  the  exception  of  a  fdw 
chapters  dealing  with  certain  foims  of  transmitters  and  receivers  used  in  Europe,  which  a-e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  nnanufacture  of  telephones,  the 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  snared  to  make  it  the  best  book  of  its  kii 
everyihing  regarding  telepoone  wort  and  management.    It  con 


nd.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER 


The  Invention  of  the  Telephone. 

Sound     Waves.    Articulate     Speech 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction,  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadier's  Bi-Telephone. 

The  Siemens,  Kotyra.  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


— CONTENTS 

Caibon   Transmitters. 
The   Blake   Transmitter. 
The    Long    Distance    Transmitter. 
The    Solid-back    Transmitter. 
The    Berliner    Transmitter. 
The   Guttriss    Transmitter. 
Various    European    Transmitters. 
The   Efficiency    of   Carbon   Transmit- 
ters. 
Batteries   for  Telephone   Work. 
Open   Circuit   Batteries. 
Closed    Circuit    Batteries. 
The    Practical    Management    of    Bat- 

.    teries. 
Magneto     Bell. 
Automatic  Switches. 
Telephone    Line    Construction. 


CHAPTER  28. 

29. 
30. 
31. 


Metallic  Circuit. 

Underground   Wires, 

Lightning    Arresters. 

Inside   Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenfince. 

The  Condenser:  Its  Use  in  Telephony. 

Electromagnetic   Retardation, 

Exchange   Working. 

Small    Exchanges. 

Party  Lines:  The  BridRinff  Bell. 

Long    Distance    Telepliony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent   Proprpss.    Appendix. 


RnMi^ii^d  nnd  ror  sale  by   ELECTRICIAN   PUBLISMINC   CO..  5IO  Marowt+«   BuilHinsr.  Chicago 


ELECTRICAL 
MOULDINGS. 

BEST,  CHEAPEST  AND  QUICKEST  DELIVERY. 


WE  CARRY  A  LARGE  STOCK  OF 

Hard  and  Soft  Wood  Mouldings. 

Plain  or  Polished — Special  Patterns  on  Stiort  Notice. 


518  to  542  West  Twenty-First  Street  (Pllsen  Station),  CHICAGO,  ILL. 


WRIGHT  &  GRAYGROFT 

Mention  the  Wesiekn  ELECXGiciAif  when  writing. 
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Gold 
Medal, 
Paris. 
1900. 


MEDIUM    AND 

HICH    SPEED 


ENGINES. 


:iMOINI 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


CO. 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ERIE,  PENNSYLVANIA. 


iJEFFREY 


ELEVATING, 
CONVEYING. 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0.   : 


6AS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

EspeolaU^  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTINC  PLANTS. 

Recent  testa  at  Holyoke  enable  na  to  ^arautee ; 
IV  Largest  Power  ever  obtained  from  a  wheel  oj  the  tame  diameter.    The  hU/hett  »pae4 
ever  obtaiiied  for  the  same  power.      The  highest  mean  efficiencj/  ever  realized  when 
runntng  Jrom  half  to  fuU  gate.     We  ^arantee  also :  A  nmner  of  the  greaiett  pt * 
sibte  strength.    A  gate  unegiiakd  in  quichieas  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


\mmmmm\mi)immmMsMf)!k 


%      MDNDN  TRAINS      | 


MDNDN ROUTE 


H.&  D.  RwV. 


Tfte  OIREC  T  L INE  B  ETWESN     :» 

.,  CHICAGO,  ! 
JINDIANAPOLIS.  j 

,  CINCINN/Vri.l 

I  4Trairv5  daily  j 

II  CITY  OFFICE  232  CLARK  ST.,   t 

:«|  ..^,_,,^~<.-  ,    CI-IICAGO.  S 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SBND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


YHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Bxpfess  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,  -  New  York 
6aiChcs'tSt..-P!ilUd=lphli 
368  Washington  St.,  Boston 
301  Main  St..  •  -  Buffalo 
313  Clark  St.,  •    •     Chicago 


435  Vine  St.,  .  Cincinnati 
5o7Smithfie;ii  St.,  Plttsburc- 
234  Superior  St..  .  Cleveland 
17  Campus 'Martf us,  Detroit 
3  KlngSt.iEast.Toronto.Ont. 


GRAPHITE  FOR  RESISTANCE... 

Made  In  almost  anj  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         . 


JOSEPH  DIXON  CRUC1BL,K  CO.. 


JEBSBY  CITY.  JT.  J. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

aives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  in  tbe  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  Improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  wnilng  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  RBQUIRenBNTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


REG.JRADE  MARKS 


The  Phosphor  Bronze  Smeltin^Co.Ijmited, 
2200  Washington  ave.,philad.elphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE  ■ 

ING0TS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
—  DELTA    METAL-^ 

CASTINGS,  STAMPINGS  and  FORCINGS 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

69!  OLD  COLONY  BUILDING, 
CHICAGO. 


THE  SARGENT  GO., 


New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

226  Pages',   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one, -with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  BuIldlDK,  CHICAQO. 


R.    H.   LEAVITT, 

Capron,  III. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  WeJIkelt.  Will  sit  up  late 
and  rise  early  to  answer  you  and  fill  your  orders 


THE  HORIX  MFG.  CO., 

CLEVELAND,   OHIO, 

MANUFACTURERS  OF 

T  I  IM  OS- 
BRASS  AND  IRON. 


BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr.  ASIHEVI^L.B,   IM,  ^., 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  GO.OOO  per  day.  Write  for  prices  on  pin  and  bracket  specialties 


M»Nur*CTURtBS    or.. 


HOLDING  ANY     BARGAIN       SALE 

IN    POLES    AND    TIES 

STILL    wc  have  a  larfc-e  stock,  especially  in  Toll  Line  roles  and  Trolley  Ties,  which  we  are 
'  willing  to  move  at  right  prices.     l,et  us  quote  you. 

MALTBY    LUMBER    CO.,    BAY    CITY,    MICH. 


STREET  RAILWAY  TIES. 

Onr  specialty,  7  foot  while  cedar  tie*  for  Electric 
and  Street  Kailways. 

PERRIZO&SONS, 

Daggett,  Mich. 
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CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MCNOMIIMEE.  MICH.     A  M  o       POKT  l-AN  O,    ORCao  N  . 

WHOLESALE  PRODUCERS 

SO-FOor   TO    80-FOOT    POLES   OUR   SPCCIALTY 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

Tarda:     PIKCO.'VKlSiC.  »ICH.    6K££N  BAV,  TPIS.    »!£«'  I.09ID0K, 'WIS- 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

THE  f»orte:r-iviorse:  co.. 


PRIKOIPAL  OPFrCES, 


SAQIItrAir,  3IIOH. 


iPA^iX^Wj^  (Vw3v"IU)J<W   Svi^^yWvW  ^MTOJ  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urgi  Stock  Contlanlly  on  Hand. 


Poles 


Dm  EC    IBERTHOLD  1  CROSS 

r ULCO.I      &  JENNINGS,!         ARMS. 


WHITE  CEDAR. 

IDAHO  CEDAR  up  to  BD  ft.  I 


ST.  LOUIS.  j  LONG  LEAF 

Chemical  Building.    !  PINE  AND  FIR. 


OAK    PIN 


THESE  ARE 

OUR 

HOBBIES. 

Large  stocks,  best 
grades  and  prices 
to  suit. 

BOIS  D'ARC 
PIN  CO., 

BEAUMONT.    ■    TEXAS. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


VICTOR  TURBINES 

OPERATING  DYNAMnS. 


That  there  are  more  Victor  Turbinei  in   use   supplying   power  for  electric 

geoerators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


■3 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begnlation, 

Great  Capacity,  High  Efaciency, 

Perfect  Cylinder  Oate,  Steady  notion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Gears  and 
Power  Transmission  Machinery. 

WRITE  FOB  CATAIiOeVE. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

%57  liehman  Street,  DAYTON,  OHIO. 


GOOD  THINGS. 

SMITH  &  HEMENWAY  CO..  f\foh.'.. 


B>ot  just  aseood  but  better.     For  these  you 
mn^c  examine  the  4WKKEIV  BOOB. 


Drop  Forge 


296  Broadway,  NEW  YORK  CITY. 


Cedar  Poles.    Q.  W.  SMITH,    Producer, 


Three  Central  Yards.    Ofllce,  839,  225  Dearborn  St.,  Chicago. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburi,  Teon.,  Branch  Office, 

Kellertan,  la.,  Oak  Mills,  Montlcello,  Ark. 


W.  H.  ANDERSON   &  SONS, 

16  MACOMB   ST.,  DETROIT,  MICH. 

IRON  and  STEEL  WORK  and 

-TO  O  l-S 

FOR 

TELEPHONE  AND  RAILWAY  CONSTRUCTION. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING   COMPANY, 

510  Marquette  BIdg.,  CHICAGO. 


0.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Oar  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Henominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and   Bagley,  Mich. 


POLES 


W.  C  STERLING  ft  SON, 

MONROE,  UICH. 

ElBTan  Fole  Tarda  In  Hlcniean. 

Wholesale  Frodaceri  for  10  yean. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Yeliow  f*ifie  CroiB  Arms,  Looutt  Pins,  Oak  Pins,    Elsetrleil 
MouldingSi  Oak  Brackets.     Large  stocks  en  liand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.    ^P~WEITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Wrtte  for  DeUrered  Frloai. 


POLES 


M.KLEIN    &  SON 

To  work  your  way  up. 
Witli  these  ymi  will 
not  fall.  If  youdoD'c 
know  about  them  send  for  our  cata- 
logue. It  costs  Dothiog. 

Headquarters  for  Linemen's  Tools. 


TOOLS 


MATHIAS  KLEIN  &  SON,  ™cSA'io'!Yi!£""' 


lQiiianapolisArjn,Bracm&FinCo. 

Succes.or.  to  J.  B.  MACERS, 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'oilitf :  t2ES.  Marldlan  St.,  Indlanmolli.  Ind. 
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Westinghouse 


ENGINE  TYPE 
GENERATORS 


Installed  in  the  best  equipped  Traction,  Lighting  and  Power  Stations. 


___ ....^^-■^... 

Westiaghouse  Engine  Type  Alternating  Current  Generators  Installed. 

Westinghouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and   Canada. 

126N 


NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS, 

You  Ought  to  Have  One.   Sent  Free  on  Request. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


April  6,  1901 
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x:  ^,i .5 ..;,;, : ..-,,. .:,  :-*,s,«(SK5.<SxJ.^K5^S^^<5<j^.i,-.:-':  ~  :.= ':  ■;  '.;  li^ 


FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED). 


il 


Wood"    Measuring    Instruments 


•* 
'* 


AMMETER. 
FOR  ALTERNATING  OR  DIRECT  CURRENTS. 


ARE    NOTED   FOR  THEIR 


ACCURACY, 

RELIABILITY 

AND 

PERMANENCE  of  CALIBRATION. 


"Constructed  upon  the  Gravity  Principle. 


Contain  No  Springs  or  Permanent  Magnets. 


Can  Be  Left  in  Circuit  Continuously  With- 
out Danger  of  Overheating. 


VOLT  METER. 
FOR  ALTERNATING  OR  DIRECT  CURRENTS. 


WE    ALSO    MAKE    INSTRUMENTS    FOR    ARC    CIRCUITS. 
SEND    FOR    BULLETIN. 


i- 


<5' 


<S> 


5, 


I     MAIN  OFFICE  AND  FACTORY,      FORT   WAYNE,    INDIANA. 


IM  O  W_R_EADY! ! 

WESTERN  ELECTRICIAN'S 


I 


I. 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  "^S!"  CHICAeO. 
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ELECTRICAL  OR  MECHANICAL 


.■.N.'i   .-'i.l-  ■.'.    MAi'illM:  '.V"!;K. 


SPIES  &  COMPAXY, 

87-80  W.VanBoren  St..  Chicaso,  III. 


.ac;F>^*^sion 


"i..^_3^'^' 


tl'tS 


>r  [isUiiB^ill  kinds  orn'rorlore  lo  brirk  lod  stone  work 

I'«lmi.n.  «nrt  MTr.  ISAAC  CHURCH, 

.  r:.!  f,.r.a!.iiu.;Ti..  r.  T-'LKlK',  OHIO. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSULATORS. 

PORCELAIN    OR     CUY     SPECIALTIES. 

knob*.  Cleats.  CircoH  Breiken. 
THE    BOWERS    MANUFACTURING    CO., 
MOGADORE,  OHIO. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Cables. 


HIGH-GRADE  RUBBER- 
COVERED. 
WEATHERPROOF 


Qbitbbal  Offick  akd  Works, 
Wllkesbarre,  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

New  York  Officb, 
60  Boy  St. 


Ohtcaoo  Officr, 
1201-2  Marquette  Btdg 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tulxs,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmingrton,  Del. 


KARTAVERT. 

HARD  AND  FLBXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBDW. 

F«r  XlKtilnl  and  Mwhuloil  Purposes,  Kalhvar  Dust  Ooards, 
tat  Faoklags.   Patent  Insulating  CleaU. 


UAKVTAOTU&KO  BT 


THE   tABTAVEBT  yANUfACTUfllNG  CO..  Wilmington    M 


'  hi    OaWAT     « ^iHMr..  ^* 


N. CANAL  ST. 


IM.(j/MN/M.   01... 

CHICAG  0-ILL 


""("OALV 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  ar«  located  tn  tbe  center  of  t be  clay  beds  and  caa  furnish  the  best  of  material  tn  tbeclay  lloe. 
All  sizes  and  styles  according  to  the  requlremems  of  tbe  Bwrd  ol  Uoderwrfiera.    Send  for  prices. 

Canton  JMSuiftTOR  and  Giftv  Co,,  CftNTON,  Ohio 

CONTINUOUS  RAIL  JOINT  COMPANy  OF 
—  AMERICA. 

GlSEIlii.  OrricEs:     1G4  M.VBKET  STREET, 
NEWARK,    N.    J. 

MUllous  In  use  on  One  Hundred  and  Forty-Five  (145) 
railroads  in  ihe  United  States,  on  over  Seven  Thousand  Five 
Hundred  (7.500)  mlle.s  ot  track. 

a  WINERfll  PRODUCT 

FOR  HIGH-CRAPE 

INSULATION 

RAVEN  MINING  CO.,  Marquette  Bldg..  Chicago,  III. 


•i  yi^JTA 


De  Dion-Bouton  ''Motorette"  Co. 


ONE  OF  OUR  LATEST  MODELS  IS  THE 


\J 


A  lull  line  olthe  worlil-renowneil  De  Dion  Gasoline  Motors  Is 
always  in  stock,  and  may  ba  had  from  1  3-4  H.P.  to  5  H.  P. 


We  are  the  Sole 
Agents  and 
Licensed  Manu- 
facturers   In    the 
United  States  for 
DE  OiON-BOUTON 
A  CO.,  Puteaiix, 
France.    We  build 

COUPES,    HANSOMS, 

SURREYS, 
MOTOREHES, 

QUADRICYCLES 
ani  TRICYCLES. 

We  carry  a  stock  of 
supplies. 


GENERAL  OFFICES  AND  FACTORY:  Churcb  Lane  and  37tli  St..  Brooklyn,  N.  Y. 


BRANCHES: 

17  Wnl  Mtt  Sl_  New  Y<fli  Cllv. 
Blfblnd  ■•<  Ccoirt  Ave..,  PltKbnn,  Pi. 

I9t  West  Ezcbutc  St.,  Piovldcoo,  R.  1. 


IV.  30t  Nortli  Broad  St.,  Philadelphia,  Pa. 

(72  Pitk  Ave.,  Balllaore.     U  WsablnitoD  Siiiire,  Worcester,  Mua 
*"  *  33  StSDhopeSt.,  BcltKi,  Miss. 


Clinton  E.  Woods  AUTCMOBILES 


.    SiaeVlew 
Light 
Stanhope. 


Send  for 
Catalogue. 


Lowest 

Priced 

Electric 

Vehicle 

In  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

General  OfYlces:    Stelnway  Hall,  21  Van  Buren  St.,  Chicago,  111. 


I  Black  Diamond  File  Works 


Eat.  X8S8. 


Ine.  18BS. 


TweWt 
Medals 
Awarded  at 
International 
Expositieni. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1896. 


^,  OVB  eOODS  AKE  ON  SAJLE  IITSTJBBir  UBAVIHe  HASBWASB  ^ 
4l  STOBB  IN  THS  VNITED  STATES  Ain>  OABADA.  }jff 

I  G.  &  H.  BARNETT  COMPANY.  | 

^  PHILADELPHIA,  PA.  ?f 


■  -«, 


MVSE 


MECMfflCEDR&FI 

IT   CO{BX{B  TAR  I/EjSS 

Isindepenient  of -weather.  The  fan  u 
positive  in  action.  Responds  instantly 
to  sudden  demands  for  more  steam. 
Burns  clieap  fuel.  Costs  practically  no>£lung 
for  operation -(fhcn  exhaust  steam  is  utilised 


B.r.  STVKIEYANT  Co  ^^WM- 

NXYf  YORK  •  PKItABELPMIA  -  CHICAOO  -  LONDON 


#       m 


VOli    JULViUi  $3  Per  ARIIIIi        J^Efuflog  Compu^;.  CUcago. 


CHICAGO,  APRIL  13,  1901.      s;Ki.v,r».'".r»"rciLv      lo  Cehts  a  copv.     No.  15. 


ImPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Jxson?"^"    S'"^pfe^  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTO  N,  MASS. 


WESTERN   SELLING  AGENT. 


H.  R.  HIXSON, 

1  137  Monadnock  Block,  CHICAGO 


;i.oN/> 


18S9— FsrlB  Expoaition, 
Hedal  for  Babber  ImaalatioiL. 

1893-W^orld's  Fair, 
Hedal  for  Babber  Insnlatisn. 


^>i 


TRADE  MADIC 


THE  STAKDABB  FOB 

BVBBEB  MTSUtATIOHr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^''.v-  Wires. 


tUtard  L.  Candw, 
.  DBrant  Chaever, 


THE  OKONITE  CO.,  Ltd 

Min.g.r>.     253  Bfoailway,  New  York. 


Geo.  T.  Manson,  Gen'l  Saat 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cablesi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEaRAPH  AND   FIRE    ALARn   CABLES. 

AU  Wiret  are  tested  at  Factory.  JONE8BOBO,  SSn. 


i< 


PHONO  =ELECTRIC  " 


"Phono-Electric 


>VIlvE       TOUGH." 


Combines   High    Tensile   Strength, 
High     Elastic     Limit     and     Great 
Toughness  with  Remarkable  Wear- 
ing Qoalities. 
Trolley  —  Telephone  —  Telegraph. 

BRIDGEPORT  BRASS  CO.. 

19  Murray  St.,  New  York. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STERLING    EXTRA    INSULATmC    VARNISH. 

Sterliagr  Extra  Blacb  Vtnlslilxig  TamlBli, 

Sterling:  Black  Air  Drying:  Tamlali, 

Sterling  Blach  Core  Vlate  TamlalL. 


THE  STERLING  VARNISH  CO., 

Plttabnrg.  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow,  Birmingham.  England. 


ERICSSON  SWITCHBOARDS 

Of  all  sizes.    Telephones  for  all  nses.    'Write 
for  particalars  and  tell  yonr  needs. 

ERICSSON  TELEPHONE  CO., 

296  Broadway,  HEW  YORK. 


One  Reason 


why  Buliock  Generators  and 
ilotors  are  best  is  because 
they  are  designed  with  the 
greatest  o£  care.  The  me- 
chanical and  electrical  de- 
tails are  a  near  approach  to 
perfection.  Send  for  our 
descriptive  bulletins. 

BuUock  Electric  Mfg.  Co., 

CiQcionati,  U.  S.  A. 


Our  Process 
PreKents  Vege- 
table Growths 
from  Reaching 

Conduits, 


W^^^O       CONDUITS. 


m/Mwmsgm^mm^st 


m//////////////ssm^^s^ 


We  Make  Any 

Size 

Desired. 


CNO    CLCVATIon.  kONCITUOlNAL        SCCTlOM     »MOIVlNfl 

JOiHI 

TH£   ailCAieAIV   PIPE    CO^   BA¥    CITIT,   aUCHieABT. 


I-T-E 

CIRCUIT  BREAKERS 


CUTTER  ELECTRICAL  CO.,  PHIUDELPHIA 


STANLEY  A.  C.  WATTMETERS. 

Permanent  Accuracy  Guaranteed. 


STANLEY  INSTRUMENT  CO., 

New  York:  148  Broadway. 
San  Francisco:  31-S3  Kew  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Monireal  and 
Toronto. 


2,000  IN  USE. 

Bipolar  and  MolUrolar  Moton 
troro  H  '^  ^  horsepower.  DyoA- 
mosfrooilOIigbta  to700.  We  Mil 
or  rent.  Good  proflia  Cor  ageat«. 
Tbe  HobartElec  Mlg.Co.,Troy.OhIo 


WE   BUY  AND  SELL 

•ECOND-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

<W  WaSHINOTOM  ST.,  NrwARK.  N.  *• 


Queen  $t  Co., 

1010  Cliestiiat  St.,  Phila. 

480  MONON  BLDG.,  CIWCAOO. 


Acme  Teating  Sets,  Quoen-WIrt 
Switchboard  Instruments,  X-Rax 
Focus  Tubes,  Induction  Colls. 


^ESTIIN  Electrical  Instimmenl  Co. 


114-120  Waiiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Hhamtsd  M 
Stalioal&sinments. 


Tbeee  instrmneota  are 
la^ed  upoa  Che  same  ^eo- 
«rBl  principle  and  are  jast 
as  accurate  as  oar  regular 
Standard  Portable  Direct 
■Cnrrent  Volnnetera  and 
Ammeters,  bat  are  macti 
lai^ier,  and  tbe  working 
psrt-4  ere  incloeed  In  a 
neatly  designed-  daet-proof 
'Cast-iroa  case  wblch  effect- 
trelj  ahieldB  the  instm- 
manta  from  dlstorbing  in- 
flaences  of  external  mag- 
netic fields. 


BEELIS.— Earopeao  Weston 
EectrtcAl  InstnimeAt  Co.,  Rit- 
teratr&sse  Ko.  es. 


WestoB  Standard   lUaaiinated 

I»ial  Station  Toltmeter. 

Style  B.  •^Pliuh  Type." 

MeatloQ  the  "Westerx  Electeician  when  writing  for  catalogues 


Vestos  Studd 

Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattm  eters 
aad  Voltmeters,  EorAlter- 
natingr  and  Direct  Cnrrent 
Cixcaits. 

Our  portable  lostrnments 
are  recognized  asstaodardB 
throai^hont  the  clviUzed 
world. 

Oar  Semi-Portabfe  La- 
boratory Standard  Volt- 
meters  and  Ammeters  are 
erill  better. 

They  are  the  mort  relia- 
ble, absolute  standards  tor 
Laboratory  use. 

LONDOS.—EHiott  Bros.,  No. 
ioi  St.  Martina  Lane. 


HOLOPHANE  CLASS  CO., 

IB  Eas-fc  32ncl    S-fe.,  N  E>A^  YORIC. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  «!oi.i>      lia  o  /I  <i  I  a 

Awarded  at  Paris  Expoiltion. 
WRITE  FOR  CATALOGUE. 


TheMnited  States  Garbon  Company. 

'         1  r\   ni 


rspEciAuiES  A  special: 

I  ELECTROLYTIC. 


sALTERNATING.  DIRECXi 
1^.;*'        ENCLOSED.   OPEN.] 


Clevelan 


U     M 
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UNIVERSAL  SIGN  RECEPTACLES 

ASYSTEMOFUNITS 


From  which  may  quickly  be  formed,  wired  and  installed 
anything  in  the  shape  of 

THOBOlGHIiY  WEATHERPROOF 

Electric  Signs 

OR 

Electrical  Decorations 

OF  ANY  STYIiE  OR  VARIETY. 


THE  CONNKCTIKG  IiIHK.' 


PABTI^  OF  THE  I'.VIT. 


When  through  using  the  receptacles  in  the  shape  of  one  sign 
or  decoration,  a  very  little  labor  only  is  necessary  to  make  them  up 
into  something  else — something  entirely  different. 


READT  TO  ASSBUBIiB. 


TnKBE  BKEWt^TEB  BECKI>TACI<K8  ASSBHBIjKD  AKO  CONNECTED  TOCETHEB. 

Illustrating  method   of  use   and  simplicity   of  means  by   which  a   perfectly  rigid,  yet  readily  adjustable,  construction  in  any  form  or  desiga 

desired  is  provided. 


Just  the  Thing  for  Theaters   or  for  Merchants  Who    Want  to   Keei> 
Abreast  of  the  Times  by  Electrical  Advertising  and  yet  Require  Variety. 


THE  ELECTRIC  MOTOR  &  EQUIPMENT  CO., 

I2.f4     OEAVER    ST.,         ...         IME\A/ARK,     IM.    J. 

SOLE    MANUFACTURERS   AND   SALES   AGENTS. 


April  13,  1901 
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A  T^   All     W/  A  \/         t^  I-H  pH  r^  C?  D       '^    seldom    loaded  to  its  fullest  carrying  capacity  except  for  a    small 


portion   of  the  daily  service. 


The  installation  of  a 


Cbloribe  Hccumulator  ^" 


b-Station 


for  roads  having   lines  extending  a  considerable  distance  from  the   Power   House    permits   the   use  of  FEWER  FEEDERS  and    these 
LOADED  TO  THEIR  NORHaL  CAPACITY  all  the  time. 

In  this  way  riAXinun  EFFICIENCY  is  secured  and  a  material  saving  in  copper  effected. 

Bulletins  illustrating  the  above  mailed  upon  application. 

The  Electric  Storage  Battery  Co. 


Allegheny  Avenue  and  I9th  Street,  Philadelphia,  Pa. 


Sales        I         Xew  York. 
K  lit 


Boston,  CnicAoo.  Baltcmore. 

00  State  St.        Marquette  Bldg.  Kquitable  BKIo: 


St.  Loctis. 
Wainwriirht  Bldir, 


San  Francisco, 
Nevada  Block. 


Detroit, 
Michigan  Electric  Co. 


Cleveland, 
New  England  Building. 


PLATINUM 


IN  SHEET  OR  WIRE,  «NY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:Bi\.K:E>R:  &  00. 

iMMO-m-tU  N.  J.  Rallrosd  Atc,  Newark,  N.  J. 
Scrap  anil  Native  Platinum  Purchased.  New  York  Oflice,  120  Liberty  Street. 
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Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in   accordance  -with   the    specifications   of  the  largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  eveiry  bundle  as  foUoTvs  : 
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Bundle   of  Telephone  "Wire 
"with  Seal  Attached. 


A  »#  ^N  I  1^       Q  I  I  R  Q  T  I  T  I  I  T  I  C^  l\l     °^ inferior  wires  by  seeing  that  every  bundle  is  tagged 


11  on     Copper  Wire,  bare  and  insulated,  single  and 
ALuU     stranded,  for  telephone,  light  and  power. 

'GALVANIZED   STRAND. 


(according  to  grade)  with  one  of  these  seals. 

AMERICAN  STEEL  &  WIRE  CO., 

THE   ROOKERY,    CHICAGO,   ILL. 


ALPHABETICAL  INDEX  OF  ADVERT 


Akron  Electrical  Mfg.  Co....— 

Akron  Smoking  Pipe  Co 23 

Alexander,  Thomas 12 

American  Battery  Company. .  12 
American  Bridge  Company.  ..20 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  EI.  Telephone  Co 16 

American  Electrical  Works.. .11 
Amer.  Keflt.  &,  Lighting  C0...II 

Amer.  School  of  Corresp — 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co... -17 
Amer.  Vltrlfled  Conduit  Co. ..21 
Anchor  Electric  Company.  ..12 

Anderson  &  Sons,  W.  H 19 

Baker  &  Company 3 

Ball  Engine  Company 18 

Baroaclo,  F.  W 11 

Barnes  Company,  Wallace.. ..16 

Barnett  Company,  G.  &  H 22 

Bartlett&Co,  A.  F — 

Beardsley  Gravity  Dam  & 

Construction  Co 10 

Becker  Brothers — 

Benson,  D.  L 10 

Berthold  &  Jennings 19 

Besly  A  Co..  Charles  H 22 

Big  Four  R.R 16 

Btssell  Company,  The  F — 

Blue  Ridge  Locust  Pin  Co — — 
Bossert  EL  Construction  Co.  .21 
Bowere  Manufacturing  Co  ...22 

Bridgeport  Brass  Co  1 

Brunt  Porcelain  Works.  G.  F.  7 
Bullock  Electric  Mfg.  Co 1 

Camp  Engineering  Company.l2 
Canton  Insulator  &  Clay  Co.  .22 

Carlisle  A  Finch  Co 22 

Central  Electric  Co 5 


Central  Mfg.  Company 

Central  Telephone  &  El;  Co.. 

Century  Teleph.  Cons.  Co 

Chicago  &  Alton  Railroad.... 

C.  &N.  W.  R.  R 

Chicago  Edison  Company. . . . 
Chic.  Fuse  Wire  &  Mfg.  Co... 
Chic.  House  Wrecking  Co 

C.  M.  &St.  P.  R.  E 

Chicago  Mica  Company 

Chicago  Telephone  Co  

Chic.  Telephone  Supply  Co... 

Church,  Isaac 

Cleveland  Armature  Works. .. 
Columbus  Batt.  &  Spec.  Co.. 
Continuous  Rail  Joint  Com- 
pany of  America 

Co-Operative  Tel.  Const.  Co. 

Cream  Flux  Company 

Crescent  Mfg.  Company 

Crocker- Wheeler  Company.. 

Cutler-Hammer  Mfg.  Co 

Cutter  Elec.  &  Mfg.  Company. 

D.  &  W.  Fuse  Company 

Darlington  Electric  Foun- 
tain ife  Supply  Company 

Davis  &  Stitt  Company 

Dearborn  Drug  &  Chem.  Co.. 
DeDion-Bouton  MotoretteCo. 

Diamond  Meter  Company 

Diehl  Mfg.  Company 

Dixon  Crucible  Co.,  Joseph.. 
Edison  Decorative  &  Minia- 
ture Lamp  Department 

Edison  ilfg.  Company 

Edwards  &  Company 

Eldredge  Electric  Mfg.  Co  . . 
Electrical  Engineer  Institute. 
Electric  Appliance  Company. 
Electric  Storage  Battery  Co.. 
Electrician  Pub.  Company... 


Elec.  Motor  A  E<niipment  Co.  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co 11 

Ericsson  Telephone  Company  1 
Faries  Manufacturing  Co —  22 
Farr  TeL  &  Con.  Supp.  Co  — 16 
"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 

Fowier.-lohnH 19 

Franklin  Eng.  &  Elec.  Co.  ...— 

Franklin  Model  Shop 11 

Gates  &  Company,  J.  Holt . . .  — 
General  Electric  Company...  7 
General  Electric  Repair  Co. .  .— 
General     Incandescent    Arc 

Light  Company — 

General  lucand.  Lamp  Co.  ...14 
Globe  Auto.  Telephone  Co....  17 
Gordon  Battery  Company.... 20 

Gould  Storage  Battery  Co 4 

Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company.  ..12 
Hartford  Steam  Boiler  In- 
spection &.  Insurance  Co.. . — 
Hazard  Manufacturing  Co.  ..— 
Heath  Electric  Company  — 11 

Helios-Upton  Company 6 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company, ..  1 

Hori-\  Mfg.  Co., The 19 

Huebel  A  Co..  C.  J 19 

Humphrey,  Henry  H 10 

Illinois  Maintenance  Co — 

Incandescent  Electric  Light 

Manipulator  Company — 

lndei)endent  Tel.  Const.  Co..Iti 
Independent  TeL  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Bub.  &  Ins.  W.  Co... .  1 


X^oir    Olassl£led    linden 


India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools  ...  13 
Jeffrey  Manufacturing  Co  — 18 

Johnston,  Thomas  J 11 

Kansas  City  Tel.  Mfg.  Co — 

Kartavert  Manufacturing  Co . — 
Kellogg  Switchboard  &  Sup- 
ply Company 10,  17 

Kentucky  Electrical  Co 17 

Keystone  Elect.  Inst.  Co 13 

Klein  &  Son,  Mathias 19 

Kokomo  Tel.  &  EL  M.  Co 16 

Leather  Preserv.  M.  Corp IS 

Leclanche  Battery  Company.  12 

LeffelA  Co.,  James 18 

Lindsley  Brothers  Company..  19 

Lowell  Model  Co — 

Maltby  Lumber  Company 19 

Manhattan  Elec.  Supply  Co..  14 
Manhattan  Gen'l  Const.   Co.  4 

Manross,  F.  N 10 

Mason  TeL  Pay  Station  Co... 17 

Matthews  &  Bro.,  W.  N 17 

McLennan  &  Company,  K 10 

McBoy,  John  T 10 

Mica  Insulator  Company 10 

Michigan  Pipe  Company 1 

Mlller-Knoblock  EL  M.  Co.. ..16 

Miscellaneous  Advs 12 

Modern  Gas  Engine  Co 18 

Mogadore  Insulator  Co 22 

Monarch  Fire  AppL  Co — 

Monon  Railroad 18 

Munsell&  Co.,  Eugene — 

National  Arc  Lamp  Co 4 

National  Carbon  Company...  5 

National  India  Rubber  Co — 

National  TeL  Equlpm.  Co....  15 

New  York  Ina.  Wire  Co 21 

Non- Polarizing  Dry  Batt.  Co.— 


of     A.<fL'%r^T^±m&X^:^Gt^'tet 


ISEMEHTS. 

North  Electric  Company — 

Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 12 

Okonite  Company,  The 1 

Pacific  Electric  Company — 

Palmer  Brothers 18 

Paragon  Fan&  Motor  Co 14 

Perrizo  &  Sons — 

Peru  Elec.  Mfg.  Company ....  12 

Phillips,  Eugene  F ......11 

Phillips  Insulated  Wire  Co. . .  1 1 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 18 

Plgnolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Raven  Mining  Co 22 

Relslnger,  Hugo — 

R.  I.  Teleph.  &  Elec.  Co — 

Richmondt  Conduit  Co 11 

Rockwood  Mfg.  Company l 

Roebling's  Sons  Co.,  J.  A 11 

Rose  Electric  Company 12 

Sage<&  Bro.,  F.  B 13 

Sargent  Company,  The 18 

Sargent  &  Lundy 13 

Sawyer-Man  Elec.  Company.  .— 

Schureman  &  Hayden 12 

Shelby  Electric  Company....  l 
Simplex  Electrical  Co.,  The..  1 
Smith  &  Hemenway  Co......  19 

Smith  Co.,  S.  Morgan 17 

Smith.  O.  W 19 

Smith,  Theo 16 

Spahr  &  Swingle 16 

Spies  Electric  Company 16 

Spon  &  Chamberlain 13 

Spragne  Electric  Company  . .  9 

Standard  Construction  Co 16 

See    ^iekS£G    O* 


standard  TeL  A  Elec.  Co 15 

Standard  Underg.  Cable  Co.  ..— 
Stanley  Elec.  Mfg.  Company..  9 

Stanley  Instrument  Co 1 

Star  Brass  Works 18 

Station  Equipment  Company  13 

Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company...  15 
Sterling  Varnish  Co.,  The....  1 

Stewart  dk  Co.,  Frank  H 12 

Stllwell  -  Bierce     &    Smith- 

Valle  Company 19 

Stow  Mfg.  Company 12 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F....22 
Swarts  Metal  Etefining  C0....13 
Swedish- American  TeL  Co. ..  17 

Tenn.  Lumber  Company 19 

Thomas,  Wilcox  A  Dletz 16 

Torrey  Cedar  Company 19 

Union  Switchboard  Co 14 

United  States  Carbon  Co 1 

Valentine-Clark  Co.,  Tiie 19 

Tarley  Duplex  Magnet  Co. .    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company.. 22 

"Wagner,  Herbert  A 10 

"Walsh's  Sons  &  Company 1 

"Warren  El.  Mfg.  Company  . .  .21 

Western  Electric  Co 7 

Western  EL  Supply  Company.  8 
Western  TeLConst.  Company.  15 
Westinghouse      Electric     & 

Manufacturing  Company. .  .20 
Weaton  Electrical  Inst.  Co...  1 

"WlUyoung,  Elmer  G 10 

"Woods,  Waring  A  Co 22 

Worcester  Oompftny.,  C.  H. . .  19 

"Wright  &  Craycroft — 

2erbe  Company 12 
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CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO 


WE    CANNOT    GIVE    YOU    A 

MESSABE  m  MARS 

BUT  WE  CAN 
GIVE  YOU  AN 

=Alternating= 
Arc  Lamp:Using 
=5  Amperes.= 

We    don't    use   an    OSCILLATOR, 
but  our  new 

"DIVIDED  COIL" 
MECHANISM. 

This  does  away  with  choke  coils, 
\Ml.i  springs  and  moving  Iron. 

NATIONAL  ARC  LAMP  CO., 

UOR/KIIM.    OHIO. 


yoce»»3t9»:8SC9:ex85C8sce»D<K*XM:MXiKoo<8X8»3 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  n  BROADWAY,  NEW  YORK. 


GOULD  STORAGE   BATTERIES. 


ESFEGIAIil/Y  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSO  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33d  St. 
Work..  DEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PATTERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 
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AS  GOOD  AS  THE  NAME. 


COLUMBIA  CARBONS 


FOR  ENCLOSED  AND  OPEN  ARCS. 


A  FEW  YEARS  AGO  PRACTICALLY  ALL  THE 
HIGH  GRADE  CARBONS  CONSUMED  IN  THE 
U.  S.  WERE  SUPPLIED  BY  IMPORTERS.  TO- 
DAY WE  ARE  SUPPLYING  THE  BULK  OF  THE 
TRADE  IN  THIS  COUNTRY  REQUIRING  HIGH 
GRADE  CARBONS  BECAUSE  COLUMBIA 
CARBONS  ARE 


GUARANTEED  SUPERIOR 


TO  ANY  IMPORTED  CARBON.  SEND  US  A 
TRIAL  ORDER.  IF  THEY  ARE  NOT  ALL  WE 
CLAIM  FOR  THEM,  YOU  CAN  RETURN  THEM 
AT  OUR  EXPENSE.  THE  PRINCIPAL  CENTRAL 
STATIONS  HAVE  DISCARDED  IMPORTED 
CARBONS  FOR  THE  COLUMBIA  BECAUSE 
THEY  ARE  ACKNOWLEDGED   FAR   SUPERIOR 


TO  IMPORTED  CARDONS. 

SAMPLES  FURNISHED  FREE  OF  EXPENSE. 


NATIONAL  CARBON  COMPANY, 

1198  W.  Madison  Ave.,  CLEVELAND,  OHIO.      % 


i*  *i*  Vv  T  •TT' Vi'T  I"  •i*T^*i;™i*wr 


Columbia  Lamps. 


Unequaled 
in  Quality. 

Efficiency 
Guaranteed. 

Higtiest 
Maintenance 

of 
Candle  Power. 

Any  Voltage. 

Any 
CandlePower. 

Have  You 

Tried  the 

"Columbia?" 

Shipped  from 

Chicago 

Stock. 

Don't  wait. 


SALES  AGENTS, 
264=266=268=270  Fifth  Ave.,  CHICAGO. 


USE  OR  SALE  OF 


Infringements  "7"  injunctions. 

Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.     Use  or  sale  of  J«- 
fringements  stopped  by  injunction  March  8th  and  December  5th,  igoo. 

DIEMI.     DESK     RAN     IVI 


The  enviable  reputation  we  have  estab- 
lished in  the  manufacture  of  high  grade 
ceiling  fans  has  been  fully  maintained  in 
our  production  of  DESK  FANS.  They 
are  acknowledged  by  users  to  be  the  best 
ever  produced.  Following  are  some  of 
the  important  features  they  possess: 

Silk  insulation  on  armature  wires, 
Hard^-drawn  copper  commutator  bars, 
Self-aligning  bronze  bearings. 
Improved  self-oiling  oil  cup. 
Unbreakable  three-speed  switch  base. 
Very  strong  guards — no  solder  used, 
Body  of  fan  richly  enameled  and  embellished 

wiih  fine  gold  stripes. 
Absolutely  the  highest  efficient  fans   on 

the  market. 


Endorsed  and  approved  by  tboasands  of  users  throughout  the  world, 
of  fans  assures  perfection  in  all  respects. 


14  years  in   the  manafacture 


DIEML  IVI 

Main  Office  and  Worl(s:  ELIZABETHPORT,  N.  J. 

SHOWROOMS: 

NEW  YORK,  561=563  Broadway.  CHICAGO,  192-194  Van  Buren  St. 

BOSTON,  128-132  Essex  St.  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 

NEW  ORLEANS,    Newman-Spranley  Co.,    Ltd. 
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HELIOS-UPTON  STORAGE  BATTERIES 

FOR    STREET    RAILWAYS,   POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND    ELECTRIC    ELEVATORS. 

flMTTpflW  Alinni  irO  Akin  DFDillDO  ^^  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
DnI  ItnT  uUriLlLU  HIlLI  ntrnlllUi  Electric  storage  Battery  Company.  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


»HI^ADI 


*mA.i 


tMICAOO,   ll-l_. 


lODY,    IVIA.J 


CLASSIFIED  INDEX  OF   ADVERTISEMENTS. 


Adjusters,  Ine.  Kiampa. 

Inc.  El.  H.  Manipulator  Co. 
AnehoFH  (Tel.  &  Tel.) 

Matthews  >.v  Bro..  W.  N. 
Anniinolators. 

Central  Electric  Co. 

Edwards  <fc  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Lamps. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

National  Arc  Lamp  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co, 
Antomobllvs. 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 

Station  Kfiulpment  Company. 

Woods,  Waring  J£  Co. 
Babliitt         Hetal        and 

Soldev.  .  „  ,    ^ 

Gr  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Columbus  Batt.  A  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  &■  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclancbe  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzins  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co, 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A.  Swingle. 
Bells,  Buxserst  Dto. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

spies  p:iectrlc  (Jomimny. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   Dresslnv 

Leather  Preserver  Mtg.  Corp. 
Beltlnff. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrers. 

SturtevantCo..B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
BoUh  (Expansion). 

rhiirch,  Isaac. 
Books,  Eleotrlcal. 

Electrician  Publishing  Co. 
Brldses    and    Bnlldluffs 

(Steal). 

American  Bridge  Co. 
Brnaliea. 

Becker  Bros. 

Central  Electric  Co. 

Gates  A  Co.,  J.  Holt. 

General  Electrical  Repair  Co. 

HobartElec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage*  Bro..  F.  B. 

Western  Electric  Company. 
Cables  (.See  Insulated  Wires.) 
Cables.  Electric  (See Insu- 

latedWires)Copper,  Sbeet 

and  BAr. 

American  Elec.  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Carbons,      Points       and 

Plates. 

Central  Electric  Co. 

Chicago  EdlBon  Co. 

Electric  Appliance  Co. 

National  carbon  Co. 

Ratslnger.  Hugo. 

United  States  carbon  Co. 

Western  Elect.  Supply  Co. 
CasttaB*. 

Sargent  Co..  The. 

Smith  Co.,  S.  Morgan. 
Cbalns. 

JtffreTMfg.  Co. 
Olremit  Brealcars. 

Onttvr  Eleo.  A  UU.  Go. 

Western  Electric  Company, 


Coal  A  Aalkas  Handling 
Maoktaarr. 

Jflllray  Mff-  Oo. 
Colls  and  Magnets. 

MlUer-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  (jompany. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnlt  and  Condnlts. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolvsls     Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and   Terml> 

nals   (Patent). 

American  Elec.  Fuse  Co. 
Conntroctlon  A  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric  Llsht  PlautM. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  A  Mfg.Co. 
Coptter.  •«rrat>,  Boueht. 

Swarts  Metal  Refining  Co. 
Copper  Wires. 

American  Electrical    Works. 

American  Steel  &  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Natlonallndia  Rubber  (io. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'fi  Sons  Co.,  .T.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Scbools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
CroH«-Ann  Braces.  Etc. 

Anderson  A  Sons,  W.  H. 
CrOHH-ArniBt     Pins      and 

Brackets. 

Blue  Ridee  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mf^.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co, 

Michigan  Pipe  Company. 

Tennesfjee  Lumber  C;o. 

Western  Elect,  Supply  Co. 

Western  Electric  Company. 
Cnt-OntH    and   SiETltclies. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A  Electro  Co. 
DT^nnmnn  and  Wotom. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.   Wks..  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Workc 

Bchureman  AHayden. 


Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Bleotrlo  Ponntalns. 

Darlington  Electric  Fountain 
&  Supplj'  Company. 
Electric   RallvFays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
El«>ctrlc  e^lKnff. 

Elec.  Motor  A  Equipment  Co. 
Electrical   and  Mechan- 
ical Enerlneers. 

Benson,  D.  L. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   lustrnments. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  LlgtitCo. 

Keystone  Electrical  Inst.  Co. 

Plgnolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  JIfg.  Co. 

Weston  Electrical  Inst.  Co. 

WiUyoung,  Elmer  G. 
Electro-Platlngr  niacli'y. 

Beslv  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

.leffrey  Mfg.  Co. 
Enjiflnes,    Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
EnclneSf   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  E.  F. 
Exli*st  Steam  Apiiarat's. 

American  District  Steam  Co. 
Pan  Ontflts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Piles. 

Barnett  Co.,G.  A  H. 
Fire  Exttngmlsbers. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
PorKes. 

Sturtevant  Co.,  B.  F. 
Fnses  and   Fnne  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

CbicagoFuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Sunply  Co. 

Western  Electric  Company. 
Gears. 

Besly  ACcChas.  H. 
General    Elec.  Snpiilles. 

BIssell  Company.  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Electrical 

Glassware. 

Holophane  Glass  Co. 

Phcenlx  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co..  Chas.  H, 


Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Heatinf?     and    Ventllat- 
Insr  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,    Inc.    Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Igrniters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlators   and    Insnlat- 

InRT  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  3.  F. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

Genera!  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Maenet   "Wires, 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Elec'trfc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Miller-Knoblock  El.  Mfg.  Co. 

National  India  Rubber  (jo. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips.  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  .1.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western. Elec.  Supply  Co. 

AVestern  Electric  Company. 
Jnnctlon    Boxes. 

BoRsert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lampn.    Incandescent. 

Central  EI(ictplc* Co. 

Chicago  Edison  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.*   Adjasters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
IiampH.    f ncand<*Nnent  — 

Roplaoers  &  CIcanerH. 

Inc.  El.  Lt.  Manipulator  Co. 
LlKrhlnlnur  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's   Climbers. 

Anderson  A  Sons.  W.  H; 

Klein  A  Son,  Mathla.s. 

Smith  A  Hemenway  Co. 
Mairnet    "Wires. 

(See  Insulated  WIrea.) 
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Mechanical    Machinery, 

Besly  A  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smith-Valle. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mlnini;  Apparatus,  Etec. 

Crocker- Wheeler    Compa  ny. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.Co. 
Motora  — See    Dynamos  and 

Motors. 
Mnulrtingre.Klectrleal. 

Wright  A  Craycroft. 
Packine:. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent    Attorneys. 

Barnacio,  F.  W. 

Johnston,  Thomas  J. 
Phosphor    llronr,e. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze  Sm. Co., Ltd. 
Platinum     Bone^ht     and 

Sold. 

Baker  A  Company. 

Gt.West.Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Piilen    and    Ties. 

Berthold  &  Jennings. 

Davis  AStitt  Co. 

Fowler.  John  H. 

Huebel  A  Co.,  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son.  W.  C. 

Torrev  Cedar  Co. 

A'^alentlne-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  K. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Power      Transmission 

Machinery. 

Jefl'rey  Mfg.  Co. 

Smith  Co..'S.  Morgan, 

Stllwell-Blerce    Smlth-Valle. 
Pnlleys. 

Rockwood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smith-Valle. 
Rail   Bonds. 

American  Steel  A  Wire  Co. 
Ball  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reflners. 

Gt.  West.  Sm.and  RefiningCo. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Smith.  Theo. 
Re-Win  dluff — Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  F.  B. 

Westinehouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander.  Thomas. 

Bartlett  A  Co.,  A.  F. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Rose  Electric  Company. 

Schureman  A  Havden. 

Walsh's  Sons  A  C!o. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
SnlderiufT  Flux. 

Cream  Flux  Co. 
Speaklnit   Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Blfictrlc  Appliance  Co. 
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Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed    Indlcacura. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co 

Barnes  Co.,  The  Wallace. 

Manross,  P.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage   Batteries. 

imerican  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Structural  Iron   W^ork. 

American  Bridge  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephones,     Telephone 

Material    and    STritch. 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Cons.  Co. 

Chicago  Telepjione  Sup.  Co. 

Co-Operatlve  Tel.  Const.  Co. 

Ericsson  Telephone  Co. 

FarrTel.  A  Cons.   Supply  Co. 

Globe  Automatic  Tel.  Co. 

Horix  Mfg.  Co.,  The 

Independent  Tel.  Const.  Co. 

Independent  Tel.  Supply  co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  SwHchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co, 

National  Tel.  Equipm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  L  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co, 

Thomas,  Wilcox  A  Dtetz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 
Telephone  Serrlce. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Smith  &  Hemenway  Co. 
Transformers. 

Crocker- Wheeler  Company, 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

WestlnglionseEl.  AMfg.   Co 
Tracks.  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Tnrhfne  Water  Wheels. 

Leffel  A  Co..  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vnleanlxed     Fibre. 

Vulcanized  Fibre  Co. 
Wbite-W^ashlnff     H'ch's. 

Star  Brass  Works. 
Wire.   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Ontflts. 

Queen  A  Co. 

WiUyoung,  Elmer  0. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS 


SUB-STATION  OF  THE  BUFFALO  GENERAL  ELECTRIC  COMPANY. 

GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

Chicago  Office,  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


% 

% 

Vi 

% 

% 
% 

Vi 

'k, 

Ik 
% 

% 
Vi 

Ik 
% 

fa 
Vi 
Vi 


:rj?jrK':?:?8f:?K':«'j«':?:?K':<':<'K'  a?*?  :f8«'»fK'K'»fJ<'if:?:«'»!'>8':>':P:P:<':«'><'»Pjrs«'jr:r8?  s?:c  jf:«'K':fsf:<':?:f:f:«'sf:<':«':fjr:fjf:<':«':<'j<':P 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


(RBDUCBD  TO  HALF  SIZE.) 


INSIST  ON  HAVING  "BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST   LIVERPOOL,  OHIO. 


FAN  MOTORS 


1901. 

DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED 

WITH 

SWITCH 

OIVINQ 

THREE 

SPEEDS. 


Wired  for 
Chandelier 
Attaciiment. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 

WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

AnERlCAN  ELECTRIC  COflPANV,  Northwestern  Agents,  St.  Paul,  ninn. 
MERCANTILE  ELECTRIC  CO.,  8io  Spruce  St.,    St.  Louis,  no. 

STANDARD  ELECTRIC  CO.,  CALIFORNIA  ELECTRICAL  WORKS, 

Cincinnati,  Ohio-  San  Francisco,  Cal. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS, 

32  Rue  Boudewyns.  St.,  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteuil. 
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Alternating  Current  Fans. 


SEND 

FOR 

CATALOGUE. 


standard  riodel, 

High  Frequency. 


Special  Model, 

Low  Frequency. 


The  Best  Fan  Made. 

Adopted  as 

The  Standard  by  Lighting 

Companies  and 

Users. 
5end  for  Sample. 


Made  in 

All  Styles  and  Finish. 

Swivel,  Trunnion,  Bracket, 

and 

All  with  Variable  Speed 

Regulation. 


standard   Model   Desk  Fan, 

All   Voltages,  All    Frequencies. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

ST.   LOUIS,  MO. 


April  13,  1901 


WESTERN  ELECTRICIAN 
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LUBRICATINIi 
DEPARTMENT. 

Under  the  care  of  the  best  Engineers  and  Oil  Experts. 


DO   YOU  GET  THE   CLASS   OF  OIL  YOU   WANT  AND    IS   IT   HIGH   GRADE   ENOUGH   TO 

MEET  YOUR   REQUIREMENTS? 

OUR    OILS   ARE   THE   BEST  AND    HIGHEST   GRADE   THAT   CAN    BE   PRODUCED    FROM 

TIONA  PENNSYLVANIA  CRUDES  ONLY. 


DEARBORN  DRUG  AND  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  and  34  RIALTO  BUILDING, 

CHICAGO,    ILL. 


WM.  H.  EDGAR,  President. 


Telephone  Harrison  1373  and  1358. 


<s> 


100,000  IN  USE. 

ECONOMICAL 
AND  PERFECT  VENTILATION. 

SEND 

FOR 

CATALOGUE 

NO. 

03303- 


LUNDELL  FANS 

ARE  COPIED  BUT  NEVER  EQUALED. 


LUNDELL  FANS  have  always  had   a   higher   efficiency   and   greater   durability 
than  any  other  fan. 

LUNDELL  FANS  are  the  most  popular  and  their  reputation  is  based  on  their 
superiority. 

LUNDELL  FANS  give  a  greater  breeze  than   any  other  fan  consuining  the  same 
amount  of  power. 

LUNDELL  FANS  have    the   advantage  of  the  single    field    coil    and    a    strong 
torque. 

LUNDELL  FANS  run    easily   and   noiselessly    and  require  the    least    attention. 

LUNDELL  FANS  are    made    in    a    variety    of    styles    and    sizes    to    meet    all 
requirements. 

LUNDELL  FANS  are  not   the   cheapest,    but    are  cheaper   than    cheap  fans  and 
never  give   cause  for   complaints. 

LUNDELL  FANS  sell  the  quickest,    and    all   dealers   should    handle  them  if  they 
want    quick    sales   and   satisfied    customers. 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:  527-531  West  34th  St.,  New  York. 


BRANCH  OFFICES: 


I  CHICAGO, 

f        Fisher  Building. 


BOSTON, 

275  Devonshire  Street. 


ST.  LOUIS, 
Security  Building. 


BALTIMORE, 
Guardian  Trust  Building. 
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Stanley  Electric  flfg.  Co., 

Pittsfield,  nass. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Ligliting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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NOT  AN  ADVERTISEMENT. 


This  is  not  an  advertisement  for 
Packard  Lamps  and  Transformers, 
A-3  Arc  Lamps  or  Cutmann  Watt- 
meters, although  each  is  superla- 
tively the  best  in  its  line. 


It  is  simply  a  reminder  that  ours 
is  the  house  for  Electrical  Sup- 
plies. Everything  for  quick  ship- 
ments, always. 

ELECTRIC  APPLIANCE  COMPANY, 

92-94  West  Van   Buren  St.,  Chicago. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


FLEXIBLE 
MICANITE 


Style  "C" 


Our  latest  production  in  Iiig-Ii  grade  Insulation, 
Higbest  Insulating  Qualities.    Flexible  as  rubber. 

MICA  INSULATOR  COMPANY,  "Originators," 

2r8  Water  street,  NEW  YORK.  I  (7  Lake  Street,  CHICAGO- 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 

Railway   Lighting   and  Power  Plants, 

415  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Cbntral  Lighting  Stations, 
Electric  Power  Transmission. 
Snite  1305,  Ctiemical  Bldg.,  St.  Louis. 


^   "MANROSS"      as^ 

H4IR  SPRIMGS 

FOR   ELECTRIC 

■  WDICATIMG  /\ISO  rtECORDlNC 
GAUOES     STEAM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tite  United  States. 

Kon-:Magnetlc  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scrlpilon  manufactured  to  order. 

F.  N.  MANROSS,  Forestvflle,  Conn. 


D.   L.   BENSON, 

CONSULTINQ.  CONSTRUCTINa. 

ELECTRICAL  AND 

MECHANICAL    ENOnSEER, 

520  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHICAGO. 


^K'ou  :ivE>E>i>  inti 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking. 
Wilt  keep  the  Commutator  In  good  condition  antf  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
ffOc.  per  stick,   8S.00  per  dozen     Send  SOc.  for  trial  stick. 


K>  McLENNAN  &  COn  909,100 


FOB  SALE  BY  ALL  SUPPLY  HOUSES  OB 

Sole  AKanufactnrerB, 
IFagliliiKtoii  Street, 


CHIOAOO. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 


>A^a   >Vrc 


229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IFRI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


A  THOROUGH  school  for  the  beginner— a  valuable 
reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition.  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 
dynamo.  

E.  K.  Waugamak, 

Electrical  Wireman.  Kittanning,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
Gentlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  Its  cost  If  I 
could  not  get  auother  copy.  Yours  truly.  E.  R.  Waugaman. 

CLEVELAND  ARMATU REWORKS,  1281  HamlltonSt., Cleveland. 0. 


Mnlt  AUK-  M-iHyyy 


r 


f^kOvi^ 


McROV   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


VOLT=AMMETERS, 


POCKET  SIZE. 

j^  For  Testing  Batteries  and  Battery 
X""*.S"?^  Circuits,  Locating  Faults,  Grounds, 

J"  Ji  etc. 
y    >*"         RELIABLE.       ACCURATE. 
kS^»^J  Send  for  Circular. 

ISB  L.  M.PIGNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


CREAM  FLUX 

AH  ABSOIirTEI.'F  KOIV-COBJVOSITS:  IK81TI.ATINe 
SOIiDEBINC)  FliVX  FOB  AIiI.  BIETAL8. 

Contains  no  acid  or  any  element  injurious  to  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  AU  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  !d  one-naif  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
16c.,  25c..  60c.  and  75c.  Special  prices  In  nuantity.  Send  16c.  for  trial  box.  We  guarantee 
it  mnd  if  not  satisfactory  moaey  wHt  be  refunded. 


THIS  IS  WHAT  ONE  TSBR  HAS  TO  SAY  OF  IT: 

a  A  FTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  youi 
■^^    C'eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  It.    I  consider  It 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Sunt.  CHICAGO  EDISON  CO." 


FOB  SAIiB  BY  Alili  SUPFI^T  BOCSBS  OB 


CREAM  FLUX  CO., 


Sole  Manufacturert, 
100  Washington  St., 


CHICAGO. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE   BEARDSLEY  GRAVITY  DAM. 

For  five  cents  in  stamps,  we  will  mail  to  any  address  our  boolt  entitled.  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and  Treas.,  for  particulars.       ELKHART,  INO. 


i  WILLYOUNG  INSTRUMENTS 

|1  ARE  RATED  AS 

li  standard  theJVorld  Over. 

ll  THEY  ARE  UP-TO-DATE-ORIOINAL-ACCURATE. 

"..  THEY  SAVE  TinE-MiSTAKES-I«ONEY-CUSSWORDS. 

o°  O 

in  g  HEADQUARTERS   FOR 

I  S  Pliotonieter«— Cable  Testing  Apparatus— Potentiometers  — Conductivity 
S  -S  Bridges— Portable  Testing  Sets. 

<E  o 

°.&  Apparatus  to  Order  from  Our  Own  or  Customer's   Design. 

'^.u  Correspondence  Solicited.    Circulars  Free. 

I  ELMER  G.  WILLYOUNG,  97-99  Fulton  St.,  NEW  YORK. 
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%,  m.  WiUKNSCIL,  TWKABWWW. 


CUOCNC  r.  PHILUr«, 


I.  aawiJkMO  miLLii>«.  yio«  wi— . 
e.  M.  ncHiiiSToii.  411.,  mwa. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTXDEXOE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  ¥IEE, 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 


Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nkw  Vusk  Stobs.  W.  J.  WfttsoD,  aecortlandt  8L 
Chicago  Stokb,  F.  E.  Donohoe.  82  Lake  St. 
MoiTTBK&x  BBA170H,  Bugdoe  F.  PhlUlpg*  Sleetrleal  WorfeB. 


AIN    orriCES    AND  FACTORIES.   PHILLIP8DALC,    R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Wriie  for  Prices. 

Manaf  octured  by 

THE  HEATH  ELECTRIC  CO. 

DETROIT,   MICH. 


Six  Yetrs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

I  Counsellor  at  Law, 

I  No.  66  Broadway,    -    NEW  YORK  CITY. 

I  Pitent  Cautet.        Patent  SoMcllIng, 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S.  Patent  Office  gives  me  the  ability 
to  render  inventors  valuable  service  in  pro- 
curing tlieir  patents.  1  am  an  electrical  and 
mechanical  eipert,  thoroughly  conversant 
with  U.  S.  and  foreign  patent  laws. 
Patent  Litigation.  Opinions, 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MD. 


NEW  PRICE 
FOR  1901. 


DUARANTEED 

TO  STAND 
SO.OJO  VOLTS. 


UNDERGROUND   AND   INTERIOR. 

eiJABANTEBD  ABSOIiCTELY  EL£CTBOIiTSIS  PROOF. 

An  absolute  Non-Conductor.     Guarantees  perfect  Insulation.    No  bonding  of  cables  in  its  use. 
Better  aerrice  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 

Price,  F.  O.  B    deetination^  cheaper  than  any  other  Condnit. 
For  promptdelivery  for  1901  ELECTROLYSIS    PROOF   CONDUIT    MFG.    CO., 

orders  should  be  placed  now.  605    MANHATTAN    BLDG.,  CHICAGO. 


Sets  of  caatinps  and  material  furnished  in 
variousstapes  of  completion.  Wrought  Iron 
fields;  armature  formed  of  punchiogs  of  eheet 
iron  contains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
Bet  in  fibre  connection  board  at  top  of  pole 
pieces.  Run  aa  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-Tolt  current.  Run  as  a  generator willlight 
four  6-candle  lamps.  This  machine  Is  not  a  toy 
but  Is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma^ 
chines.  Full  si2e  detail  blue  prints  furnished 
witheachtet  of  material,  showing  how  to  con- 
nect lor  both  SERIES  and  SHUHT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODEL  SHOP, 

129-131  WestSIStStreet,  NEW  YORK  CITY. 


»A      .INTERIOR    ,^n(ONDUir 


RICHMOND!  CONDUIT  CO. 


NATIONAL  CODE  STANDARD 


0.  K."  Weatherproof  Wire, 
Slow-Bnrnlng  Weatherproof 
and  Slow-BurnlDg  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


The  next  international  numbers  of  the 
WESTERN  ELECTRICIAN  will  be  ELEC- 
TRIC LIGHT  AND  POWER  NUMBERS, 
covering  the  National  Electric  Light 
Association's  meeting  at  Niagara  Falls, 
May  21,  22  and  23.  There  will  be 
two  special  convention  numbers,  to  be 
dated  May  IB  and  25,  and  their  large 
domestic  and  foreign  circulation  will  be 
of  great  value  to  your  business.  It  is 
not  too  early  to  reserve  space  for  these 
splendid  special  convention  numbers. 
Send  in  your  order  NBW  and  get  a 
good  position. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co« 


WORKS    AT 

TRENTON,  N.  J. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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WANTED. 

Partner  or  company  wanted  wiih  some 
nioney  to  extend  and  complete  an  Ai  Mu- 
tual Telephone  plant  in  Iowa.  All  new 
and  paying  iS*;.  We  invite  close  investi- 
gation. Or  would  not  object  to  going  into 
a  mutual  consolidation  on  equitable  terras. 
which  we  believe  could  be  effected  by, 
and  made  to  pay  in,  our  vicinity.  Ad- 
dress "TELEPHONE,"  care  Western 
Electrician.  510  Marquette  Bldg.,  Chica- 
go. 


WANTED. 


After  May  1st.  a  position,  anywhere  in  ihe 
U.  S..  paying  at  least  $80  per  monih.  as  engi- 
neer of  electric  light  or  power  plant  with  or 
without  >lorage  batteries.  Am  thoroughly  up 
In  copsirucilOD  work.  Fifteen  years'  experi- 
ence. Cnquestlonahle  references.  Address 
"\V.  B.  H.."'care  Western  Electrician,  5i(i  Mar- 
quette Bid?.,  Chicago. 


WANTED. 

Assistant,  to  work  on  test  floor  of  concern 
manufacturing  direct-current  dynamos  and 
motors  from  1  K.  W.  to  250  K.  Vi.  Must  have 
had  previous  experience  In  testing.  Answer  in 
confidence.  State  past  experience  and  salary 
expected.  Address  "MIDDLE  WEST."  care 
Western  Electrician,  510  Marquette  Building. 
Chicago. 


WANTED. 


A  second-hand,  loO-kw..  110- volt,  direct- 
current,  slow  speed,  belted,  multipolar  dynamo. 
Give  lowest  cash  price.  Address  "F.,"  care 
Western  Electrician,  148  Times  Building.  New 
York. 


WANTED. 

First-class  experienced  meebanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman. 
P.  O.  Box  911.  Pittsburg.  Pa..  siatiJig  experi- 
ence in  full  and  giving  references. 


WANTED. 

Commutator  assembler.  State  experience  and 
wages  wanted.  Address  "J.G.."  care  Western 
Electrician,  510  Marquette   Building,  Chicago. 


Franchise  and  Grounds 

For  a  term  of  years  will  be  given  by  the  vil- 
lageof  Cabery,  111.,  for  eleciric-light  purposes 
and  pumping  water  for  the  village.  Cabery  is  a 
prosperous  town  of  about  600  people.  A  gootl 
patronage  can  easily  be  obtained.  For  full 
particulars  address  P.  M.  R\.VRNSKILDE.  Trus- 
tee of  the  village  of  Cabery,  111. 


WANTED  TO  BUY. 

We  are  In  the  market  for  good  second-hand 
fcigh-speed  Automatic  and  Corllsa  engines.  We 
want  several  such  at  once.  Write  us,  girlng 
full  particulars. 

CAMP  ENGINEERING  CO., 

1 8 South  Canal  Street,  Chicago,  III. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Ghlcato. 


FOR  SALE. 


MOTORS 


In  110  volt.  220  V.  and  500  v.  d.  c.  All 
sizes  from  H  b.  p.  to  200  h.  p.  Alternating 
motors  from  1  to  15  h.  p. 

GENERATORS 

120  T.,  250  V.  and  550  v.   d.  c.  from  1  k.  w. 

to  300  k.  w.     550  v..  1.100  v.  and  2.200  v. 

alternailnK  from   18  k.   w.   to  240  k.  w. 

Single  phase,  two  phase  and  three  phase. 
Every  machine  listed  in  our  Uargaln  Sheet  is 
actually  in  stock  In  our  works.  Every  machine 
Is  guaranteed.  ^Ve  have  the  largest  stock  of 
electrical  apparatus  In  the  world.  Send  for  our 
monthly  Bargain  Sheet  with  lowest  »e/  cash 
prices.  " 

GREGORY  ELECTRIC   CO., 

64-56-68-60-62   South    Clinton    Street,  CHICAGO. 


I^IMi 


Engineers  of  standing  and  acquaintance  in 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  ol  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  II   Broadway,  New  York. 


Columbia  Automobiles. 


We  Offer  !!iliKli<Iy  Used 

Runabouts,         Broughams, 
Surreys,  Hansoms, 

Victorias,  Wagonettes, 

Stanhopes,  Delivery  Wagons, 

For  Immediate   Shipment,  at  ex- 
tremely JLOW  PRICKS. 


Write  for  our  Automobile  List.  No.  31 . 


Statiofl  Wmt  ComjiF, 


204.   ^^orboi-t 
CHICAGO. 


it  , 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7ilOH  inches. 
THOMAS  ALEXANDER,  183  E.  Randolph  St., 
Chicago. 


OHIO  ELECTRIC  WORKS, 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  with  dis- 
count sheet. 


AMERICAN"?S!r 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 
Abaelutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  1S89.         171  S.  Clinton  St.,  Chicago,  III, 


A   NOVELTY ! 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 
everybody  wants  them. 

They    are  Cheap,   Strong 
and  Ornamental. 

Finished  in  Cherry, Clrcen, 

Olahoeany,  Black  Enamel 

and  Natural  ^Vood. 
Patented  and  manufactured  by 

the 

CRESCENT  MFG.  GO,, 

5Z  w.  Jackson   Blvd.,  Chicago,  III, 

Easlern  Depot: 

Western  Electric  Co.,  N.  Y. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  lECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


Supply  Business 

FOR  SALE. 

The  Stock  in  Trade,  About  $15,000  Fixtures, 
Leases  and  Good-witI  of  the 

Anchor  Electric  Company, 

71  FEDERAL  ST.,  BOSTON,  MASS. 


This  Company  has  done  over  a  quarter  of  a  million 
dollars  annually,  has  a  complete  office  staff,  and  four 
salesmen  on  the  road;  business  will  be  carried  on  by 
the  Receiver  until  day  of  sale. 

An  exact  inventory,  guaranteed  by  the  Receiver,  is 
now  being  taken  and  will  be  shown  in  detail  to 
intending  purchasers. 

The  above  property  will  be  sold  at  Public  Auction 
by  the  Receiver,  James  E.  Leach,  on  Tuesday,  the 
sixteenth  of  April,  at  3  P.  M.,  at  the  office  of  the 
Company,  No.  71  Federal  St.,  Boston. 

TERMS:— One  Thousand  Dollars  deposit,  balance 
ten  days. 


ALL  ARC  LAMPS,  $3.00. 

DIRECT  CUBRENT; 
T.-H.,  M  3,    K  3  and  Type  I> :  Wood,  sinprle  clutcli;  BruHh,  double;    W.  E.,    14  hour; 

American,  (siuf^le;  Ball,  double. 
ALTERNATING  CURRENT:    Helios,  No.  3  ;  Helios,  No.  4 ;  Helion,  No. 5;  A.  B.,  No.  6. 


ROSE    ELECTRIC    CO., 


ST.    LOUIS,    MO. 


STEWART    CORD    ADJUSTER. 

(Patented  Aug.  21,  1900.) 

Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  is  suspended. 
Made  of  red  or  black  fibre. 

Price,  delivered  by  mail,   $1.10   per  hundred. 

Manufacturers  and  Dealers  In  Electrical  Supplies.  35  N.  7th  St..  Philadelphia. 


READY  FOR  THE  MARKET. 

"FBHCO,"  the  neir  atyle  Creole  rosette.  In- 

■olatlon  perfect,  lone  raae.enperlor 

la  eTery  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 


£STABLISHBD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  FortalJle 
DrIlliDE,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  &  Co.. 

85  Queen  Victoria  Street,  London.  Eneland.      
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED   1885. 


SWARTS  METAL  REFINING  GO. 


(  Foreman  Bros.  Banking  Co.,  I  „„.  ^  _«      .     _ 

References  : j  g- ^Agency,  ^^^^  |  OH.c^eand  29  &  22   N.   DBS   PlamBS   St.,   CJllCagO. 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

UTEST  AMERICAN  PRACTICE. 


Xearlv  300  pages  and  79  illustra- 
tions. Ctotb,  SI. 00.  Send  for  full 
descriptive  circular. 

SPON  &  CHAMBERLAIN, 

1 2  Cortlandf  St..  New  York,  U.  S.  A. 


A  Direct  Besdlng  Oliinmeter. 

Oluumeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

T.  B.  SiAeS  <&  BSO., 

Successors  to  American  Electric  Specialty  Co., 
188  L,lberty  St.,  Kew  Xork  City. 

Kew  Tork  Agents  Wlit  Electric  Co.  Eheo- 
stats  and  Bmshes. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  lOO-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  510  Marquette  BIdg.,  Chicago. 


CARGENT  &  LUNDY, 

Engineers, 

1 140    MONADNOCK    BLOCK,    CHICAGO 
FREDERICK    SaRGENT.  A.    D      LUNDY. 


.The  Search 
for  Work 

This  ia  an  age  of  special- 
ists. The  man  who  can 
do  Bomething  better 
than  anyone  else  is  al- 
ways sure  of  remunera- 
tive employment.  He 
doesn't  search  for  work; 
employers  search  for 
him.  AVe  teach  the 
theory  of  engineering 
and  the  trades  to  men 
and  women  already  at 
work.  We  qualify  young 
people  to  support  them- 
selves while  learning. 
Write  for  free  circular 

Salaried  Positions 
for  Learners 


We  aUo  Icacli  hj  mail  Tlpcliankal.  Slcam,  F.Ii>clrlrnU 
Civil  and  MlninK  EDplncfrl.i);;  Shiip  and  Foundry 
Practice;  Mechanical  Drawing;  Archllcclure;  Archi- 
tectural Drawing:;  Plumbing,  Heating  and  Vrntlla. 
tlon;  Sheet  n«tal  Work;  Telcphonj;  Telegrcphj; 
rhemlHlrj;  (Irnamental  Design;  Lettering;;  FoLk- 
ke<-ptng;  Stenography;  Teachlnic;  F.nElIsh  Bronchr§; 
Locomotive  Kunnln^  (for  engineers  and  firemen 
only);  Eleclrothpraiieutlcf  (for  pliyaicianB  and 
nurses  only).  When  writing  state  eabject  in 
which  interested. 

International  Correspondence  Schools, 
Box  1002,  Scranton,  Pa. 

KhtnblUhed  IHUI.       topllnl  SI.jOU.OOO. 


orJe^  Of  OUR  ^peciAicne^ 

jieae  it  is.  Evcrv  Oixea  V^eeti  , 


»4j»firs 


A    aniversally    useful  1 

iostrument.       Designed  1 

I  for  the  measuremeat  of 

voltage  or  power  on  both 

Direct   iDd   AlterDatinc 

I  Curreol  circuits.    Dead- 

^   beat   without    the   use 

'    of  a  mechanical  bracg    / 

^    Beveraing       switch  ' 

on     every  Volt- 

V       meter.  i_  _    , 
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Paragon 
Fan  Motors 


FOR    DIRECT    CURRENT. 


I90I. 

HIGHEST  EFFICIENCY,  ATTRACTIVE  IN  DESIGN. 
HANDSOMELY  FINISHED. 

CUARANTEED  ELECTRICALLY 
AND  MECHANICALLY. 

nlllirTIU    U..      ri     Containsfulldescrlotlons.  illustrations  ana  prices  of  desk,  bracket. 
DULLtlln     no.     Dl     TRUNNION  AND  CEILING  FANS.    Mailed  promptly  upon  request. 


Parapn  Fan  &  Motor  Co. 

572-578  FIRST  AVENUE,  NEW  YORK  CITY. 


BRANCH  OFFICES: 

CHICAOO.  ILL.,  48  West  Jackson  Boulevard.     CLEVELAND,  OHIO,  39-47  East  Prospect  St. 
PHILADELPHIA,  PA..  522  Drexel  Building.  MILWAUKEE,  WIS.,  408  Uililein  Building. 

BOSTON,  HASS.,  31  nilk  Street.  DENVER,  COLO.,  1732  Champa  Street. 

ST.  LOUIS,  MO  ,  538  Century  Building.  CINCINNATI,  OHIO,  57  Perin  Building. 

EXPiiRTDEPr.,  N.  V  ,  572-578  First  Avenue. 


G.  I 


INCANDESCENT 
LAMPS. 


General  IncaodescentLamp  Co., 


HAVE  YOU  INQUIRED  INTO  MERITS 


OF  THE 


Union  Multiple 
Switchboard  ? 

It  is  the  only  telephone  switchboard  ever  built    by 
whicli  it  is  possible  to  give 

INSTANTANEOUS  SERVICE 

to  subscribers.  If  you  want  to  equip  your  exchange 
with  apparatus  which  will  enable  your  operators  to  give 
immediate  answers  to  all  calls,  even  at  the  busiest 
times,  you  must  have  a 

UNION  MULTIPLE  SWITCHBOARD. 

nP|ymUQE|lg  We  are  also  telephone  contractors,  operating  under 
ii"™"'""'^'*  ■  the  name  Union  Switchboard  Co.,  as  well  as  manu- 
facturers, and  stand  ready  to  build  your  switchboards  and  all  your  lines;  in 
fact,  we  contract  to  build  complete  telephone  systems.  As  to  date  we  have 
built  as  many  as  twenty-one  exchanges,  and  over  500  miles  of  line,  we  think 
we  know  something  about  the  "Telephone  Contracting  Business." 

Union  Switchboard  Company, 


Manhattan  Electrical  Supply  Co. 

32  Cortlandt  St.,  New  York. 

Manufacturers,  Wholesale  and  Retail  Dealers. 


WEEMAKEfA"FULL    LINE    OF 


TELEPHONES  AND  TELEGRAPH    INSTRUMENTS. 


oi:vE>'VB^rviVivr>. 


We  are  the  lare'st  mannfdctnrerB  of  General  Electrical  Supplies 
in  this  country.    Write  for  450  paee  catalogne  and  diseonnts. 


CHICAGO, 


186  AND  188  FIFTH  AVENUE. 
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PARTY  LINE,  SELECTIVE  SIGNAL, 
NON-INTERFERING 

TELEPHONES 


HUNDREDS 

IN  USE. 

GUARANTEE 
SUCCESSFUL 
OPERATION. 

"'WW 

NO  CODE 

OF  SIGNALS.          i 

N 

■ 

EXCLUSIVE 

PATENTS. 

1 

0.    1  6 

AN 
UNQUALIFIED 
SUCCESS. 

YOUR  BELL, 
ONLY,  RINGS. 

NO  BELLS 
CONTINUALLY 
RINGING. 

WRITE  FOR 
PRICES  AND 
PARTICULARS. 


WE  ARE  THE  ONLY  MANUFACTURERS  OFFERING 

SELECTIVE  SIGNAL  TELEPHONES. 

STERLING  ELECTRIC  CO., 

Factory  and   Main   Offices:  Lafayette,  Ind. 
Branch  :  I  263  Nlonadnock  Bidg.,  Chicago. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Snpervisory  ISignals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

Minimnm. 

The  method  of  Operating  that  we  have  adopted  has   been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 

National  Telephone  Equipment  Co., 

3.^0-.S3a  I^afayette   Avenne,   Detroit,   Mich. 


N9  80, 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


€0 
CO 


eo 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        UCP      Ofl 
CHICAGO,  U.  S.  A.  I  CLi    Iflrlli    UUi 


J.  H.  Van  Vlisstngeit,  President. 
L.  G.  Wheeler,  Vice-President. 


W.  C  Heinroth,  Treasurer. 

L.  G.  BowMAX,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  GONSTRUOTION  CO., 

153-159  South  Jefferson  St.,  CHiCAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY  WELL  CONSTRUCTED    LINES   WILL    RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch, 
ppcpiver  lias  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use  . 
Transmitter  has  heavy  cast  brass  front. 
Kingers  1200  or  1600  ohms'  resistance. 
^Magnetos  can  be  removed  from  backboards 

without  cutting  wires- 
All  connections  soldered. 
Two  batteries. 


New  WESTERN    EXPRESS 

No.   3 

BRIDGING   TELEPHONE. 


WRITE  FOR  PRICES. 


ORDERS  FILLED  PROMPTLY. 


TRADE.  .'.V.P  K 


MAGNETS. 

MAGXETS,  S0I.EN01DS  AKD  INDUCTION  COILS  MADE 
ANY  SIZE  AWD  TO  ANY  RESISTANCE  FOB 
TELEPHONE  AND  SWITCH- 
BOARD TVOKK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLOC,  CHICAGO. 


J 

PHILLIP8DALE,  R.  I. 
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Mil  iDcaiflesceit  Lamp  Adjuster 

and  Controller. 


or  al  any  angle.  Will  pass 
spection.  Ask  your  supply 
discounts  on  application. 


Has  no  springs 
or  strings  to  give 
you  trouble. 
Will  hold  the 
tieavlest  as  well 
as  the  lightest 
shade  and  not 
(all  or  slip.  Can 
use  halt  shade 
as  well  as  the 
large  shade. 
Will  last  a  life- 
time. Easy  to 
operate,  handy  to 
adjust.  Adjusts 
your  lamp  up  or 
down  on  cord. 
Adjusts  lamp  at 
any  angle. Throws 
reflection  where 
you  want  it,  out 
to  side  of  room 
Fire  Underwriters*  in- 
nen  for  il.    Prices  and 


THEO.  SMITH, 


Manufacturer 


151    THROOP  ST.. 


CHICAGO.  ILL. 


NEW  TYPE 

"Bug 
Proof" 

RINGS  WELL, 
LOOKS  SWELL, 
SELLS  WELL. 

WRITE  FOR  PRICES. 

Liberal  Discount  to 
Trade. 

SPIES 
Electric  Company, 

87-89  W.Van   Buren  St. 
Chicago.  III. 


BisF 


our 


WE  ARE  IN  BUSINESS 

I  'ompctem  cable  splicers  always  on  harul, 

CO-OPER&TtVE     TELEPHONE     CONSTRUCTION     COMPANY, 


To  pull  tn.  erect  and  connect 
up  cables,  both  aerial  and 
underground. 


CHICAGO. 


Weare  prepared  to  furnish  you  an  estimate,  with  plans  and  specifications. for  any  size  te'ephone 
plant.    Weare  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  information. 
The  Independent    Telephone  Construction  Co- ,  33i  Dearborn  Street,  CHICAGO. 


THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand. ready  for  prompt  delivery,  70  standard  make  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  la  tirst-clasK  condition.  They  are 
ready  lo  dispose  of  same  as  follows  : 

10  Bridsing'PliLOiieB SO.fiO  each 

50  Series  "  7.50      " 

10  Desk  "  5.50     ' 

Anyone  interested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE, 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  no  cord  in  sight. 
Higli-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  hare  Improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information, 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO.  IND. 


Century  Telephone  Construction  Co., 

CLEVELAND,    OHIO. 

MANUFACTURERS    OF     HIGH     GRADE    TELEPHONES, 
SWITCHBOARDS    AND    ACCESSORIES. 


DEALERSZ^HCONTR  ACTORS 

For  Satisfactory  InteroommunlcatlnB 


IM 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


Silk 

COVERED 


MAGNET  WIRE 


COTTON 
COVERED. 


uuHniwiaiHillKffirKVsnfi^^ 


Electro  moqnets  uuilt  and  rewound. 
Induction  coilsljuiltto  specification 


iliTilalnli;Btl:iii;lgtTH»aM*>*itif>M^w«itfii 


South    Bend,     Indiana 


Switchboards 
and  Telephone 
Supplies. 

Write  f07 

Catalogue. 


Standard  Construction  Co., 

72-SS  Mnrliot  St..  Cliirnirn.  111. 


uVIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 


AND    EVERYTHING    ELECTRICAL 


eureki  depolarizino 
Solution  for  battery  cells. 

WRITE   US   ABOUT  IT. 

SPAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 

CHICAGO 
TELEPHONE 

SUPPLY  C0.-=  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


ALL  .SMALL    SPRltiGS  \SStO 
BY  THE   ELECTff/CAL  T/?ADE 

THE  WALLACE  BARNES  CO. 

BRISTOL,  CONN.  U.S.A. 

EST.  /8  5  7. 

SEND  FOR  CATALOO'B.B.' 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  91.00. 

The  only   complete  and  practical  work. 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marcjuette  BuildlnE.  Chlcana 


Success 

Comes  only  lo  those  telephone  exchanges  which  uselht 
BEST  material.  If  you  use  our  goods  success  Is  assured 


We  can  supply  EVERYTHING    USED  WITH   TELEPHONES. 


No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
tilled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  In  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  brldglcR.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  Induction  coils,  construction  material  of  all  kinds. 


No.  1 .   Desk  Telephone. 


WB1T£  FOR  CATALOCJUE. 


CenfralTelephone&  Electric  Co., 

309MARKETSTREET,,ST.  LOUIS,  MO,.  . 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"   No.  36. 


Haw  powvrful  trail h ml tt«r. 

OoDcented  cord. 

Bridging  And  eerltis, 

T«r7  oompaot. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  worli  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  BiQ  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sohq. 

let  us  tell  you  about  them. 
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We  Cater  to  Those  Who 

Demand  the  Best. 


(■■•ptieDa*  u-*— Thkl  Iber  ua  bitltr 
Dkd*.  Iiil  loaiBf,  COST  LESS  FOR 
HAINTCNANCC   ihaw   t\Uh*P   arflc- 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    BLVD.,   CHICAGO,    ILL. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  band-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A   McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  .elephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

510  Marquette  Buildings 
CHICAGO. 


Electrician  Publishing  Co.. 


SLOT  MACHINES 

FOR   TOLL    LINES. 

PAY  STATIONS  go'o5 INVESTMENT. 


WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE 
LINES.    WRITE  FOR  PRICES. 


Complete  instructions  how  to  defraud  all  other 

makes  of  pay  stations  will  be  sent  on 

request. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  have  proven 
the  reliability  of  our  apparatus. 

:BUT       IVOIVE;        A.**       GOOI>. 


Our  Machines  are  strictly  automatic,  because  when 
the  coin  is  deposited  the  macliine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking. 

SATISFACTION  GUARANTEED. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINCTON,  MICH. 


KELLOGG 

PAY  STATIONS 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


>'o  electrical  connections. 

Signals  raecbaDicallv  j. reduced. 

Each  slot  gives  a  different  and  distinct  si^aL 

Coins  deposited  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,    the   combination 

teing  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Green  Street, 
CHICAGO. 

XEW  YORK  OFFICE:    340  Broadway. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  perrentQge  of  useful  effect  than  any  other  water-wheet 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  palierus  per- 
fected under  systematic  tests  in  ihe  Holyoke  Testing'  Flume. 

Parlies  having  power  plants  which  are  unsatisfactory,  and  those  coniem. 
plating  Uie  improvement  of  powers,  will  Hnd  ii  to  their  interest  lo  confei 
with  us,  as  we  are  witlings  to  g^uarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  bus  been  In  U5e.  STATB  KeQUlRGflbNT:) 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


KENTUCKY  LAMPS 


ARE     -THE 

KENTUCKY  ELECTRICAL  CO., 


Owensboro,  Ky. 


With  every  order  for  50  STOMBAUCH    CUY  ANCHORS  of 

any  one  size,  to  be  tal^en  in  a  single  shipment,  received 
during  April,  we  will  give  a 

WRENCH    FREE. 

The  experience  of  hundreds  of  users  of  STOMBAUCH 
CUY  ANCHORS  proves  that  they  are  all  we  claim  for 
them.  Send  your  orders  to  us  with  the  understanding 
that  if  you  do  not  find  them  so,  any  not  damaged  may 
be  returned  to  our  factory  by  freight,  at  our  expense, 
within  30  days. 

STOMBAUCH    GUY  ANCHORS. 


W.  N.  IVIATTHEWS  ^  BROTHERS, 

603    CARLETON     BLDC,   ST.   LOUIS. 


GLOBE 

AUTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINES. 


:noiimi 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


CO., 


ERIE,  PENNSYLVANIA. 


JEFFREY°ii:CHAINS 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 

N 


GAS  ENGINES   FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

EgDeclally  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  teste  at  Holyote  enable  ns  to  guarantee : 
The  Largest  Power  ever  obtained  /rom  a  wheel  q,'  the  mme  diameter.    The  highest  speed 
ei'er  oblained  for  the  same  pmver.      The  highest  mean  efficiency  ever  realized  witen 
running  Jrom  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greats  p** 
si6?e  strength.    A  gate  uimfualed  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  fix  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago.  III. 
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PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 

Engines  and  Launches. 

SEND  FOR  CATALOG. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Um'on  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  alt  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  'I'ourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

^6i  Broaitway,  -  New  Yorkljis  Vine  St.,  ■  Cincinnati 
601  Chest  St..-  Pliilaclclpliia'su?  Snilthficld  St.,  Pittabur^ 
368  Wasliinfjton  St.,  Bostotiis34  ^"P<:i'i"'"  St.,  -  Cleveland 
301  Main  St..  •  -  Rulfalu  17  Campus-Martlus,  Detroit 
212  Clark  St...    •     Cliltai."J|3 '<'"L'St..East,Toronto,ODt. 


DIXON'S  BELT   DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     JEB»EY  CITY,  Jf,  J. 

TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING, 
CHICAGO. 

CHICAGO  TELEPHONE  COMPANY. 


THE  SARGENT  CO., 


37.000  TELEPHONES  IH  SERVICE. 


Business  or  Residence,  i6  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT, 


803  l^ashington  Street, 
CHICAGO,  Ilil.. 


WE  BUY  OLD  BELTS 

Olt  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AIFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


For  use  In 

Electric  Plants 

and 

Power   Stations. 

EM'S  Dry 

_  „     Noi-Flaie 
DryPaini  Paint, 

PUMP  The  star 

Brass  Works, 

67-6VS.  Canal  St.. 
Cb'cago,  III. 


STUDENTS 


Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the   study     of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publishing  Co., 

suite  510  Marquette  BIdg.,      -      CHICAGO 


Practical  Kunning  ot  uynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  In  dynamos  ana 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 


AXJL,   EMPLOYES 

In  tbe  opernting  department  of  the  "Alton  Road  "  are 
required  to  pnea  mental  and  physical  examinations 
calculated  to  secure  nbeolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  syetein,  the  result  being  that  one 
of  the  safest  railways  in  iht^  world  is 

"the  omlv  wAy  " 


0£10.    J.    OHAKXiTON,  OENT.  PASSBNOBB  AOBIMT, 


REG.TRADE  MARKS 


The  Phosphor  Bronze  SMELTiN^Co.tjMiTED, 

2200   WASHINGTON  AVE.,PHILADELPH1A. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS, WIRE, RODS,  SHEETS,  ETC. 
—  DELTA    rVlETAL  — 

CASTINGS,  STAMPINGS  and  FORCINGS 
OR  I  GINAL  AND  Sole  Makers  in  the  U.S. 


April   i^ 
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CEDAR  POLES, 

LINDSLCy    BROTHERS    COMPANY 

MCNOMIIMCE.  MICH,     and       PORTI- a  N  D,   ORECO  N  . 

WHOLESALE  PRODUCERS 

SO-FOOT    TO    80~FOOT    POLES   OUR  SPCCIALTY 


Dm  EC  BERTHOLD  CROSS 

rULCa.  &  JENNINGS,          ARMS. 

WHITE  CEDAR.  STi   LOUIS.  ^,,,5  ^g^^ 

IDAHO  CEDAR  gp  to  80  ft.  Chemlcal  Building.                    PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

PRIXOIPAIi  OFFICKS,  I«A«I1VAW,  MICH. 


IPaAXaIUwv^  (WwVXoJi^  §iW^kWvv«v  (S(jv«rw  ^ 


CFDAR  POLLS  JOHi^f^fowLER 

JLL//ll\    I    ULL.V./         (705-7   FlSHEff  BLOC-.,  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS, 
Large  Stock  Contlantly  en  Hand. 


Poles 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rards:     PIMCO.IIIIilNti.  IIICH.    eREBIT  BAV,  fTIS.    KEW  liONDOK,  TTIS. 


HOLDING  ANY     BARCAIIM       SALE 


IN    POLES    AND    TIES 


STILL,  we  have  a  large   stock,  especially  in  Toll  Line  Poles  and  Trolley  Ties,  which  we  aro 
willing  to  move  at  right  prices.     Let  us  quote  you. 

MALTBY    LUMBER    CO.,    BAY    CITY,    MICH. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  xo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 

SINGLE,   DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


COOD    MONEY 


18  MADE  BX  SEUCIKCr  «iOOI>  TOOI.8. 
WB  HAKE  600D  TOOLS. 


SMITH  &  HEMENWAY  CO.,  T\%%?il'':''""  296  Broadway,  New  York  City. 


Cedar  Poles.    Q.  W.  SMITH,    Producer. 


Three  Central  Yards.    OtTlce,  839,  22S  Dearborn  St.,  Chicago. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Miln  Office,  Lewlsburf ,  Tena.,  Bnncb  Office, 

Kellerten,  la.,  Oak  Mills,  Montlcelle,  Ark. 


.acpi 


lol-fcs 


Forfastemigall  kinds  of  strnctare  to  kick  aodstone  work 

Patentee  and  M'Cr.  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOLEDO,  OHIO. 


ANDERSON  &  SONS, 

16  Macomb  St..  Detroit,  Mich. 

Digging  Sets,    Arm  Braces,     Guy  Hods, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  Work  for 

TELEPHONE   AND    RAILWAY    CONSTRUCTION. 


THE  HORIX  MFG.  CO., 

CLEVELAND,    OHIO, 

MANUFACTURERS  OF 

r  I  iM  o  s— 

BRASS  AND  IRON. 


G.  J.  HUEBEL  &  GG., 

MENOMINEE,  MICH. 


Our   Stock   of 


POLES 

Is   Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard.  Wis. 

Nathan  and   Bagley,  Mich. 


POLES 


W.  C  STERUNB  ft  SON, 

MONROE,  MICH. 

ElsTCD  Pole  Yuda  In  Mlcbleui. 

Wlioles.le  Prodaceii  for  K  jeu». 


TIES. 


CENTRAL  MANUFACTURINC  CO. 

CHATTANCOCA,  TENN., 

Humfaetorcn  and  Dsftlart  1b 

Ytlliw  I'Int  Crow  Arms,  Loeutt  Pins,  Oak  Pins,   Eltctrleal 
Mouldings,  Oik  Brackets.    Large  stocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.    ^^WBITE  US. 


M.KLEtN    &  SON, 

To  work  your  way  up. 
With  these  you  will 
not  fall.  If  you  don't 
know  about  them  send  for  onr  cata- 
logue. It  costs  nothing. 

Headquatiers  for  Linemen's  Tools. 


TGGLS 


MATHIAS  KLEIN  &  SON,  "-"-^.J-p-Bn-st 


CHICAGO,  ILL. 


CEDAR 


DAVIS  AND  SUIT 
COMPANY, 

MARINETTE,  WIS. 

Write  tor  DellTered  Prle... 


POLES 


lMiaiiaDOlisArm,BracM&PinCo, 

Succesaors  to  J>  B.  MACERS, 

MANUFACTURCNS  Or 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Office:  126  S.  Marldlen  St..  Inilliniiiolli.  Ind. 
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Westinghouse  Motors 


Universally 
adopted  for 
Industrial 
Service  in 
Factories, 
Machine 
Shops,  Mills 
and  Mines. 


Simple 
Construction. 

Economical 
Operation. 


Direct-Current  Westingfaousc  Motor  Operating  Pump, 

Westinghouse  Electric 


&  Mfg.  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in   U.  S.  and   Canada. 


«><^<s^«s«8^><s.«•^^•J«s>^s^^<s>^Hs><s>4>«•<s^«■<^-<s><s><s^^<s>4><$>s^s^^ 


THE  GORDON  PRIMARY  CELL. 


♦ 

♦ 
: 
; 
; 
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i 
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American 

Bridge  Company! 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


W^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  »tc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland.  Ohio. 
Denver,  Colo. 
Duluth.  Minn. 
East  Berlin.  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette,   Ind, 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg.  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Salt  Lake  City,  Utah.  " 
Sydney.    N.    S.   W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


The  most  improved,  eflficient, 
long  lived  and  economic  primary 
cell  of  the  ne^w  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Gordon  Battery  Co., 

13  and  15  Lalght  Street,  New  York. 


EDISON  LALANDE  BATTERIES. 


rOR  •*•  CNQINCa, 
«LOT  MACHINES, 
AUTOMOBILES, 
nAILnOAD  SIGNALa, 
CROSSING   BELLS. 
SMALL  MOTORS. 
CTC. 


CONSTANT  cunncNT. 

NO  LOCAL    ACTION, 
WILL  NOT  FREEZE. 
LIQUID  TIQHT 
CELLS  FOH 
PORTABLC 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY. 

IWriFTH  AVENUE,  NEW  YORK. 


April  13,  1901 


WESTERN    ELECTRICIAN' 


FORT  WAYNE  ELECTRIC  WORKS 


«> 

«> 


(INCORPORATED). 


''Wood"    Measuring    Instruments 


AMMETER. 
FOR  ALTERNATING  OR  DIRECT  CURRENTS. 


ARE  NOTED  FOR  THEIR 


ACCURACY, 

RELIABILITY 

AND 

PERMANENCE  of  CALIBRATION. 


Constructed  upon  the  Gravity  Principle. 


Contain  No  Springs  or  Permanent  Magnets. 


Cari  Be  Left  \n  Circu.it  Continuously  With- 
out Danger  of  Overheating. 


VOLT  METER. 
FOR  ALTERNATING  OR  DIRECr  CURRENTS. 


WE    ALSO    MAKE    INSTRUMENTS    FOR    ARC    CIRCUITS. 
SEND    FOR    BULLETIN. 


I     MAIN  OFFICE  AND  FACTORY,       FORT    WAYN  E,    I N  DIANA. 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
:3I5  MONAONOCK  BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &    SUPPLY   CO., 

I  120  REAL  ESTATE  TRUST  BLOC., 

PHILADELPHIA,   PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

Tlie  Lftrgest  and  Oldest  MacnfactujeTS  of  Rheo- 
stats In  the  World. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF ■ 

STEBIi  OUTIiET  AND  JUHrCTIOIf  BOXES, 
SWITCHBOARDS,   PAKEI.    BOARDS.   SWITCHES,  ETC. 


American  Titrifiei  CoMnit  Coisany, 

MANTJPACTUBEBS  OF 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  OfBces;  39  CorOandt  St.,  N.  T. 


Crlmshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  abore  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crlmshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


RDAM^MDc.  J         CHICAGO: 
BRANCHES.  J  ^,„  Dearborn  St. 


BOSTON: 
'  134  Consre55  St. 


SAN  FRANCISCO: 
71  Flood  Bulldlntr. 


IMPROVED 


i%  ALTERNATOR 

-  1     SANDUSKY 

OHIO 


2,000  UfiltTS 
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SIURIEVANX 

ElECXBIC 
MOTORS 


I  FARIES  ADJUSTABLE  LAMP  HOLDERS  | 


Permit  the  Electric  lilcht  to  be 

Iiiataatly  Placed  Where 

It  I8  Needed. 


Ill  I, 


ir   fih.ip.  factory,   st'irr.  '.'iJkr.  rC'sldt' 
tht-  Incandvsceitt  lump  Is  used. 

PATilflCIIC  lln     Q  or  fidJiiKtablt*  ttalitcm.  nnrtables. 
uftlALUOUr  fVDi   0  ^'ti&ndo1ltTR.w(viibrnuket9,»)i&de8. 
Hfd  liijnn  appllctitloTi. 


♦ 

•♦•♦•♦1 


IVIP'O.i  CO.,  Deoa-fcur,  III. 
►♦•♦•♦•♦•♦•♦I 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  steels, 
tubes,  rods  and  special  shapes.     Catalogou  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


■   N. CANAL  ST.  ^'^OiwoRMIB 

c  H I  c  A  G  0- 1 LL  ■  USA-  »f.K:s'.r 


rif'^°°''ro&l2 


ta.    liln.  Small  and 

medium,    siscs  jej 

(       Completelyenclosed 

Readily-   portable 


B.F.STURIEVANTCO. 

BOSTON.MASS. 

NIWYORX  -  PHIWOriPHIA  -CHICAOO 
I.  O  N  D  O  >f 
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MOGADORE  INSULATOR  CO., 

M*NUr*CTURERS 

I riu;  Electrical  Supplies 

I       Tubings.  Bushings,  Knobs  and  Cleats 
i  °"VactS":'""  MOGADORE,  0. 


For  Porcelain  or  Clay  In* 
Bulating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOGADORE.  OHIO. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSULAT0K5. 

WANUFACTURERS  OP 

PORCEUIN    OR     CLAY     SPECIALTIES, 

Knobi,  Cleats.  Clrcull  Breakers, 
THE    BOVVBRS    MANUFACTUglNQ    CO., 
MOGADORE,  OHIO. 


MWimi-Mmm 


SOLE  AMERICAN  AGENTS 

AND 

LICENSED    MANUFACTURERS 

Fon 

-BOUTON  A  CO.. OP  FRANCE. 


DE    DION   ''MOTORETTES 


9  9 


STANDARD 

OF  THE 

WORLD. 


•'MotOTetti's"may  be  seen  and  tried 
at  CHICAGO  OFFICE.  147  /Michigan 
Avenue. 


N,  Y.  Typ&  *'Motorett«. 


DE    DION-BOUTON     MOTORETTE    CO. 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


Clinton  E.  Woods  AUTOMOBILES 


side  View 

Light 

Stanhope. 


Sead  for 
Catalogue. 


-.^         Lowest 
Priced 
Electric 
^'chlcle 
ill  the 
World. 


MANUFACTURED  BV 


WOODS,  WARING   &  COMPANY, 

Oeneral  Offices:    Stel/iway  Hall,  21  Van  Buren  8t.,Ch)oaKOt  III. 


iBIackOiamond  File  Works! 


4S 


Kst.  18«3. 


Inc.  180S. 


Tweivt 
Medals 
Awarded  at 
International 
Expositieni. 


Special 
Prlie 

Gold  Medal 
at  Atlanta, 
1895. 


^  ova,  eooDs  abb  on  sai,b  ik  bvbbit  i/EADixe  habdwakb  cv 

Vt  STOBB  XN  THK  VKITBD  STATES  AJTD  CANADA.  W 

I  G.  &  H.  BARNETT  COMPANY,  | 

ZA  PUII   Anei   DUIA      DA  c9 


PHILADELPHIA,  PA. 
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CUY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  Insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  In  tbe  center  of  the  clay  beds  and  can  furnish  the  best  of  material  In  the  clay  Une. 
All  sizias  and  styles  according  to  the  requirements  of  the  Board  of  Uadcrwiiten.    Send  for  prices. 

CaNTOH  iNSUlftTOB  AND  GUY  CO.,  ClMTOH,  OHIO. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Gbmebal  Opficks:    164  MARKET  STEEET, 

-NEWARK,  N.  J. 

Millions  in  use  on  One  Hundred  and  Forty- 
Five  (145)  railroads  in  the  United  Slates,  on 
over  Seven  Thousand  Five  Hundred  (7,500) 
miles  of  track. 


•iy^l/A 


h  MINERftl  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  Bldg.,  Chicago,  III. 


GAS  ENGINE  IGNITERS 

FOR  STATIONARY,  MARINE  AND  AUTOMOBILE  ENGINES. 


DYNAMO     IGNITER, 

SI  2.00. 

MAGNETO  IGNITER, 

8  1 8.00. 


A  gas  engine  Is  not  com- 
plete without  one  of  these 
iBolters-  WillpfiveUs  co.^t  In 
a  few  month.';  and  will  make 
a  better  spark  than  a  baUer.v. 
FU11.V  guaranteed. 


SEhDFOR 
CIRCULAR. 


-THiE    OARL.ISI.B    A     P-flMCK 

232  East  Clifton  Ave.,  CINCINNATI,  OHIO. 


?flL  XXVID.       $3  Per  Auui.     ?SgJ3f.!,'i  ^^.X^cSL" 


CHICAGO,  APRIL  20,  1901,      s,°rr.Ur™i?„'i''.rsr<5L*.-      lo  cents  a  copy.     No.  16. 


Sim  PL  EX    WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r  "ixsoh""''     Simplex  Electrical  Company, 

linadnock  Block,  CHICAGO.  75-81    Cornhlll,   BOSTO  N,  MASS. 


*0N'/: 


IS89— Paris  Exposition, 
nedal  for  Robber  Inaalstion. 

1893— TTorld's  Fair, 
Hedal  for  Bobber  Insolatisn. 


TRADE  MARIb 


THE  STAITDARD  FOB 

BVBBEB  OrsVI^ATIOir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  T4or  Wires 
THE  OKONITE  CO.,  Ltd 

a"i'.r„'i  cV;.",'.'/.  \»""'"*-     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen't  Suit 
W.  H.  Hodgint,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONH,   TBLEORAPH   AND   FIRE   ALARn    CABLES. 

All  Wires  are  tested  at  Factory.  JONESBORO,  BSD. 


"  PHONO  =ELEGTRIC  " 


WIRE 


'IT'S 
TOUGH. 


Combines  High    Tensile  Strength, 
High     Elastic     Limit     and    Great 
Toughness  with  Remarkable  Wear- 
ing Qualities. 
Trolley  —  Telephone  —  Telegraph. 

BRIDGEPORT  BRASS  CO.. 

19  Murray  St..  New  York. 


PAPER  PULLEYS 

Rockwbod  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterlincr  KxtFA  BIa«tc  Flnjabfiigr  Varnisb. 

Sterling:  Blaek  Air  Drying  Varntali. 

9t«rtiBsr  Black  Core  n«t«  Vamlali. 


THE  STERLING  VARNISH  CO., 

PlttebuTB.  Pa..  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

96  Colmore  Row.  Birmingham,  England. 


BENUmE  SWEDISH 


Hi 


e»»' 


S^ 


M^ 


■B!5Er~lJ  EXCHANGE  EQUIPMENT. 


KrSCT  TP./l.H^MlTT£H 

MVJi/sriNC.  jVc  - 

mi  LOHO  mSTAHCE,  - 


TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.    Vv«  help  new 
companies  tostart  right  and  old  exchanges  to  itriprove. 
ERICSSON  TELEPHONE  CO. ,296  Broadway,  New  York, 


Standard  Underground  Gable  Go. 

-^1     322  The  Kookerv,        Westinghoir^eBldg.,        56  Llberfv  St..         1225  Betz  Bldg., 
-'^    I  Chicago.  piti^burs.  ^'e\v  Yotk  Citv.       Philadelphia,- Pa. 

I  Mills  Bldir,  San  FrancUeo.    ^  Treraont  Bldg..  Boston. 

p  Electric  Cables,Conduifs,  Wires  and  Accessories. 

I  Also  Hish  Krade  Bpblier  Covfreil  Wires  and  Cables. 

HOLOPHANE  CLASS  CO., 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  «ioi,i>     Mi  A  rl  »  I  a 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


I  HE  United  §tates  Garbon  Gompany. 

1  r\   n-i 


rSPECIALTIES  A  SPECIE 
L  ELECTROLYTIC. 


*4j-^ 


^^i^iALTERNATING.  DIRECT^ 
ENCLOSED.  OPEMj 


U \^-^^^^Tr^t^^—^  I   U       \J 

.  ^,,^:  "nd'    Omo-U.  5.    A^ 


WESTIIN  ElecMoal  \\fmm\  (Jo. 


1 14-120  WUliam  St.,  NEWARK,  N.  J  ,  U.  S.  A. 


%mM  Bial 
Mm  Instrmenis. 


Tfaeee  Instmments  are 
based  upon  the  same  gen- 
eral priadple  and  are  jost 
■a  acrorate  aa  oar  re^lar 
Standard  Portable  Direct 
Ooxrent  Voltmeters  and 
Anuneters,  bnt  are  much 
larger,  and  the  working 
ports  are  Incloeed  in  a 
neatly  designed,  dost-proof 
cast-iron  case  whleb  e^ect* 
It^T  Bhlelds  the  instm- 
ments from  distDrbing  In- 
flnences  of  external  mag- 
•etSc  fields. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter, 

Style  B.       "Flush  Type." 


BERLIS— Enropeaa  'Westin 
Electrical  iDStrument  Co.,  Rlt- 
terstrasoe  So. «. 

Mention  the  Westebk  Klbctrician  when  writ  in^  for  catalogues 


Weston  Siasdard 


Portable  I>lrect  BeadlDg 
Yoltmeters  and  limivolt- 
meters.  Ammeters  and  Mll- 
ammeters,  Wattmetera 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Circuits. 

Onr  portable  iQStraments 
are  recognized  as  standards 
tbroQ^hont  the  civiUzed 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
met«r8  and  Ammeiers  are 
still  better. 

They  are  the  most  relia- 
ble, abeolate  etandards  for 
Laboratory  nae. 
LOSnO>"-E1Uott  Eros,,  Xa 
101  tt.  Martina  Late 


2,000  IN  USE. 

Bipolar  and  JTuItiroJar  3tfotor# 
from  J^  to  .^0  horsepower,  .Dyn*- 
mo3  from  10  lights  to  700.  We  sell 
or  rent.  Good  profits  for  agenta. 
The  Hobart  Elec.  Mfj[.Co.,Troy,Ohto 


Another  Reason 


vi-hy  Bullock  Generators  and 
Motors  are  best;  is  because 
they  have  laminated  arma- 
ture and  pole  cores.  By  this 
construction  an  exact  knowl- 
edge of  every  part  of  the 
metal  is  obtaiQed.  No  blow 
holes,  sand  or  other  defects 
in  the  metal  of  Bullock  ma- 
chines. Send  for  our  descrip- 
tive bulletins. 

Bullock.  Electric  Mfg.  Co., 

Cincinnati,  U.S.A. 


Queen  $t  Co., 

1010  Chestniit  St.,  Fbils. 

480  MONOK  BLD6.,  C;:iC«tO. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Coils. 


[PDOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
:    GLOBES,  SHADES,  Etc. 

i  SEND    FOR  «  COPY  OF  OUR  NEW  AND 
LATEST    CATALOGUE. 

|PittsbnrgIi.    RewYori    CMcago. 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 

Conduits. 


^A/^O^O 


%w^ 


^ 
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CNO    CLCVATIOn. 


OONDUITS. 

We  Mike  Any 

Size 

Desired. 


LON6ITUO1NAL        SCCTlON      OHOnriM* 
J0IN1 

THE  aiicHieAsr  pipe  co.,  bax  city,  siicaieAiv. 


N.  1.  R. 


National 

India 
Kubber  Co.*s 

RUBBER  COVERED 
^A/IReS  AND   CABI_ES. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


^ECTfiO  QALVAN/ZjED  (ONDU/T 


»  "  ALL  FITTINGS 

RICHMOND!  CONDUIT  CO. 


WESTERN  ELECTRiaAN 


April  20,  1901 


ANNOUNCEMENT! 

Little  Willie  >»«  The  Old  Man 


p.  S.  We  have  a  catalogue  that  Is  a 
catalogue — an  up-to-date  cata- 
logue. Even  if  yon  do  not  favor 
us  with  your  business  you  can- 
not afford  to  be  without  it,  ior 
a  number  of  reasons.  If  yon 
can't  guess  one  of  those  reasons 
from  this  "ad,"  write  us. 


WE    HAVE    MADE    A    NEW   CONTRACT   (WITH    AN   OLD   FRIEND)   AND 
HAVE   OPENED   OUR 


it 


AD  STUDIO 


JJ 


AT  ADDRESS  BELOW.  WE  STIRRED  UP  SUCH  A  MUSS  SEVERAL 
YEARS  AGO,  AND  EVERYBODY  ''ROASTED"  US  SO,  THAT  WE  WENT 
ABROAD  PARIS  EXPO.,  ALBERT  EDWARD,  ETC.-BUT  WE  LIKE  THE 
ELEC.  SUPPLY  BUSINESS,  AND  WHEN  OUR  OLD  EMPLOYER,  MR. 
PAUL  CABLE,  ''CABLED"  US,  OFFERINC  A  YEAR'S  CONTRACT  TO 
ADVERTISE  HIS  NEW  SUPPLY  HOUSE,  WE-WELL,  HERE  WE  ARE! 
KEEP  YOUR  EYE  ON  OUR  AD  STUDIO  AND  THE 

MISSOURI  ELECTRICAL  MANUFACTURING  CO., 


p.  D.  CABLE, 

President. 


F.  B.  LITTLE, 

Vice-President. 


R.  W.  MOORE, 

Secretary. 


W.  F.  LITTLE, 

Treasurer. 


General  Offices,  1216  Washington  Ave.,  ST.  LOUIS,  MO. 


April 


20,  I90I 


WESTERN  ELECTRICIAN 


PLATINUM 


IN  SHEET  OR  WIRE,  ANY  SIZE,  SHAPE  OR  DEGREE  OF   HARDNESS 
FOR  ALL  PURPOSES. 

:b^k:e>i^  «&  00. 

408-4IO-412~IM  N.  J.  Railroad  An.,  Newark,  N.  J. 
Scrap  and  Native  Plallnnm  Purchaseil.         New  York  Oillce,  120  Liberty  Streel. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 
THE  BEARDSLEY  GRAVITY  DAM. 

Porfive  cents  in  stamps,  we  will  mail  to«ny  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK.  Sec'y  and Treas.,  for  particulars.       ELKHART.  IND, 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-678  FIRST  AVENUE.  NEW  YORK. 
TRADE    ^^        I        Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE   FOR  ATTRACTIVE   BULLETINS. 

Chlcafo,      Phllidelpbli.      Bostoo.      CIcTetaad.      St.  Lonls.     Mllwankee.      ClDclnnit),      DtDver,     St.  Pial. 


G.  I.  INCANDESCENT  LAMPS. 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S.  Patent  OfBce  gives  me  the  ability 
to  render  Inventors  valuable  service  In  pro- 
curing their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  and  foreign  patent  laws. 
Patent  LItlsatlon.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MD. 
Washington  Office,  602  F  Street,  N.  W. 


NEW  PRICE 
FOR  I90I. 


KRHSltflRBIilPMi 


GUARANTEED 

TO  STAND 
50,000  VOLTS. 


UNDERGROUND   AND   INTERIOR. 

eVABA^rXIlED  ABSOIiVTEIiY  EI^EGTBOIiTSIS  PROOF. 

An  absolute  Non-Conductor.     Guarantees  perfect  Insulation.    No  bonding  of  cables  In  Its  use. 
Better  service  over  cables  enclosed  in  it.    Construction  very  rapid,  using  only  ordinary  labor. 

Price,  F.  O.  B.  destination,  cheaper  than  any  other  Gondnlt. 
ForpromptdellveryforlOOl  ELECTROLYSIS   PROOF  CONDUIT    MFG.   CO., 

orders  should  be  placed  now.  605  MANHATTAN   BLDG.,  CHICAGO. 


a 


Crown 


"Insulated  Conductors  # 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or  stranded    bare    copper    conductors;  also    lead  -  encased    and    armored    for   aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENG. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co. ...22 

AtioQ  SmokiDg  Pipe  Co — 

Alexander,  Thomas 12 

American  Battery  Company..— 
American  Bridge  Company.. .13 
American  District  Steam  Co .  .20 

Amer.  Electric  Fuse  Co lO 

Amer.  El.  Telephone  Co 16 

American  Electrical  Works.. .11 
Amer.  Reflt.  &  Lighting  Co. ..11 

Amer.  School  of  Corresp 5 

Amer.  Steel  AVTire  Company.  3 
Amer.  Toll  Telephone  Co....  17 
Amer.  Vitrified  Conduit  Co. ..21 

Anderson  &  Sons,  W.  H 19 

Baker  &  Company 3 

Ball  Engine  Company 18 

Barnaclo.F.W 3 

Barnes  Company,  Wallace ....  10 

Bamett  Company,  G.  &  H 22 

Beardsley  Gravity  Dam  & 

Construction  Co 3 

Becker  Brothers 12 

Benson,  D.  L 10 

Berthold  &  Jennings 19 

Besly  &  Co..  Charles  H 22 

Big  Four  R.R — 

Bissell  Company,  The  F — 

Blue  Ridge  Locust  Pin  Co 19 

Bossert  EL  Construction  Co.  .21 
Bowers  Manttfacturing  Co  ..  .22 

Bridgeport  Brass  Co 1 

Brunt  Porcelain  Works,  G.  F.  7 
Bullock  Electric  Mfg.  Co 1 

Camp  Engineering  Company.l2 
Canton  Insulator  &,  Clay  Co.  .22 

Carlisle  A  Finch  Co — 

Central  Electric  Co . . .     5 

Central  Mfg.  Company 19 

Central  Telephone  &  EL  Co.  .— 


Century  Teleph.  Cons.  Co — 

Chicago  i  Alton  Railroad... .18 

C.  &N.  W.  R.  R 18 

Chicago  Edison  Company —  4 
Chic.  Fuse  Wire  &  Mfg.  Co. ..18 
Chic.  House  Wrecking  Co — 

C,  M.  &St.  P.  R.  R 18 

Chicago  Mica  Company 13 

Chicago  Telephone  Co 7 

Chic.  Telephone  Supply  Co...  16 

Church,  Isaac 22 

Cleveland  Armature  Works.  ..— 
Columbus  Batt.  &  Spec.  Co..  10 
Continuous  Rail  Joint  Com- 
pany of  America 22 

Co-Operative  Tel.  Const.  Co.  16 

Couch  &  Seeley  Co 15 

Cream  Flux  Company 10 

Crescent  Mfg.  Company — 

Crocker- WTieeler  Company..— 

Cutler-Hammer  Mfg.  Co 2 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Darlington  Electric  Foun- 
tain &  Supply  Company — 21 

Davis  &  Stitt  Company 19 

Dearborn  Drug  &  Chem.  Co..  9 
DeDion-Bouton  MotoretteCo.22 

Diamond  Meter  Company — 

Dielil  Mfg.  Company 5 

DLson  Crucible  Co.,  Joseph. .18 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 11 

Edwards  &.  Company 17 

Eldredge  Electric  Mfg.  Co.. .  12 
Electrical  Engineer  Institute.  12 
Electric  Appliance  Company. 10 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company. ..U 
Elec.  Motor  it  Equipment  Co.l4 


Electrolysis  Proof  Conduit 

Manufacturing  Co 13 

Ericsson  Telephone  Company  1 

Faries  Manufacturing  Co — 

Parr  Tel.  &  Con.  Supp.  Co. ..  .16 
"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.SI 

Fowler.JohnH 19 

Franklin  Eng.  &  Elec.  Co....— 

Franklin  Model  Shop 11 

General  Electric  Company...  9 
General  Electric  Repair  Co. . .  12 
General     Incandescent    Arc 

Light  Company 3 

General  Incand.  Lamp  Co....  3 
Globe  Auto.  Telephone  Co....  17 

Gordon  Battery  Company 4 

Gould  Storage  Battery  Co — 

Great   Western    Smelting   & 

Refining  Company 12 

Gregory  Electric  Company. ..12 
Hartford  Steam  Boiler  In- 
spection &,  Insurance  Co..  .13 
Hazard  Manufacturing  Co... 22 

Heath  Electric  Company 11 

Helios-Upton  Company 8 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co 13 

Holophane  Glass  Company. ..  1 

Horlx  Mfg.  Co.,  The 19 

Huebel&Co.,  C.J 19 

Humphrey,  Henry  H 10 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 11 

Independent  TeL  Const.  Co..  16 
Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &.  Gutta  Percha 
Insulating  Company 4 


F'ox-    OX^sslfled    Ix:i.aie3 


Intemat'l  Corres.  Schools 17 

Jeffrey  Manufacturing  Co 18 

Johnston,  Thomas  J '.U 

Kansas  City  TeL  Mfg.  Co 17 

Kartavert  Manufacturing  Co. 22 
Kellogg  Switchboard  &  Sup- 
ply Company 16,  17 

Kentucky  Electrical  Co 4 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathias 19 

Kokomo  TeL  &  EL  M.  Co 16 

Leather  Preserv.  M.  Corp — 

Leclanche  Battery  Company.l2 

LeffelA  Co.,  James 18 

Lindsley  Brothers  Company.. 19 

Lowell  Model.Co 11 

Malt  by  Lumber  Company 19 

Manhattan  Elec.  Supply  Co..— 
Manhattan  Gen'l  Const.  Co.— 

Manross,  F.  N — 

Mason  TeL  Pay  Station  Co. .  .— 

Matthews  AjBro.,  W.  N 14 

McLennan  &  Company ,  K . ; , .  10 

McRoy,  John  T 10 

Mica  Insulator  Company — 

Michigan  Pipe  Company 1 

Mlller-Knoblock  EL  M.  Co....— 

Miscellaneous  Advs 12 

Missouri  Electrical  Mfg.  Co..  2 

Modem  Gas  Engine  Co 13 

Mogadore  Insulator  Co — 

Monarch  Fire  AppL  Co 17 

Monon  Railroad IS 

MunsellA  Co.,  Eugene 10 

National  Carbon  Company... — 
National  India  Rubber  Co....  l 
National  Tel.  Equlpm.  Co....  15 

New  York  Ins.  Wire  Co 21 

Non- Polarizing  Dry  Batt.  Co.  4 
North  Electric  Company... 


of    A.CL'%r&trt±mGXJcx^t:k.±mi 


Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 4 

Okonite  Company,  The 1 

Ozan  Lumber  Company 19 

Pacific  Electric  Company — 

Palmer  A  Olson 13 

Palmer  Brothers 18 

Paragon  Fan  &  Motor  Co — 

Perrizo  &  Sons 19 

Peru  Elec.  Mfg.  Company....  16 

^Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .  .11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Pignolet.  L.  M 10 

Pittsburg  &L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company 1 

Raven  Mining  Co 22 

Eels  inger,  Hugo 7 

R.  L  Teleph.  &  Elec.  Co 16 

Richmondt  Conduit  Co 1 

Eockwood  Mfg.  Company 1 

Roebling's  Sons  Co.,  J.  A 11 

Rose  Electric  Company 12 

Sage  &  Bro.,  F.  B 16 

Sargent  Company,  The 18 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company..— 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The,.  1 

Smith  &  Hemenway  Co 19 

Smith  Co..  S.  Morgan 17 

Smith,  O.  W 19 

Smith,  Theo 16 

Spahr  &  Swingle i 16 

Spies  Electric  Company 16 

Spon  &  Chamberlain — 

SpragTie  Electric  Company  . .  7 
See    ^E*ckfc&    G* 


Standard.ConstruotionCo.  ...16 

Standard  TeL  &  Elec.  Co 15 

Standard  Underg.  Cable  Co. ...  l 
Stanley  Elec.  Mfg.  Company..'9 

Stanley  Instrument  Co 22 

Star  Brass  Works 13 

Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company.  ..— 
Sterling  Varnish  Co.,  The....  1 

Stewart  &  Co.,  Frank  H — 

Stllwell  -  Blerce      &    Smlth- 

Vaile  Company 13 

Stow  Mfg.  Company — 

Stromberg-Carlson   TeL  Mfg. 

Company 17 

Sturtevant  Company,  B.  F....22 

Swarts  Metal  Refining  Co — 

Swedish- American  TeL  Co.  ..17 

Tenn.  Lumber  Company 19 

Thomas,  Wilcox  &  Dletz 16 

Torrey  Cedar  Company 19 

Union  Switchboard  Co 15 

United  States  Carbon  Co l 

Valentine-Clark  Co.,  The 19 

Varley  Duplex  Magnet  Co.,    15 

Viaduct  Mfg.  Company 16 

Vulcanized  Fiber  Company. .22 

Wagner,  Herbert  A 10 

Walsh's  Sons  &  Company 12 

Warren  EL  Mfg.  Company  ...21 

Western  Electric  Co 7 

Western  EL  Supply  Company. — 
Western  TeLConst.  Company.l5 
Westinghouse      Electric     & 

Manufacturing  Company..  .30 
Weston  Electrical  Inst.  Co...  1- 

WlUyoung,  Elmer  G ...— 

Woods,  Waring*  Co 22 

Worcester  Cormpftny.,  C.  H. . .  19 

Wright  &  Craycroft 6 

Zerbe  Company 12 
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PARAGON 
FAN  MOTORS. 


\A/RITI 


F'OI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO 


WE  EXCEL  AND  UNDERSELL  ALL 

and  are  manufactariog  and  selling 
all  kinds  of 

ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWINC  ARE  SOME  OF  OUR  SPECIALTrES: 


FLASH  LIGHT. 

HERE  ARE  OUR  PRICES.  REMEMBER 

VOLTMETER.  WE  UNDERSELL  ALL.  HAND  LANTERN. 

Ammeters  and  Voltmeters,  0  to  So $3.00 

Pocket  Flash  Lights 1.50 

£lectric  Hand  Lanterns - 3.00 

Electric  Carriage  Lights 5.00 

Battery  Fan  Motors 5.95 

AGENTS  WANTED.    Send  tor  catalogue-JUST  OUT. 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Gordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


KENTUCKY 

INCANDESCENT 

LAMPS 

Once  tried  will  make  a  steady 

Customer.    Price  Rigiit. 

Quality  Riglit. 

SEND  A  TRIAL  ORDER. 


KENTUCKY    ELECTRICAL    CO., 

Manufacturers  KENTUCKY    |  ^^rs  AN^DYrMOS.     OWENSBORO,    KY. 


O.  K. 

ALWAYS 
RELIABLE. 

BA' 

FTERY. 

USED  FOR 
BELL  WORK, 

Nb.     6 

n  1/ 

Adopted  by  the 
Government, 
Railroad 
and 

Telephone 
Companies. 

OK 

K  mill 

7x21/43:2% 

Crade   Crossings, 
Telephones,  Gas 
Englneand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

r       SEND     FOR      PRICE-LIST,     1901 

The  Non-Polarizing  Dry  Battery  Co., 

WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS 

303  DEARBORN  ST. 

447  BROADWAY, 
''CHICAGO.                         NEW  YORK  CITY. 

There  Is  No  Higher-Class  india-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  the 

xi^*r-rix    f-i-exibi-e:  -tub 


\hfl  RE. 


I   The  India-Rubber  and  Gutta-Percha  Insulating  Co.,  li 

'  MAIN  OFFICE.  Clenwood  Works.  I 


MAIN  OFFICE,  Clenwood  Works, 


f      •!.  W.  CODFREY,  Manager  Sales, 

16  Corttandt  Street,  NEW  YORK. 


YOIMK 


,    IM-  Y. 


(10923) 
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ARilERICAIN  SCHOOL 
o/tORREiPONDtNCE 


The  AMERICAN    SCHOOL  OF    CORRESPONDENCE   offers  ambitious  men 

the  opportunity  of  a  lifetime  to  get  a  technical  education, _^ 

Send  for  prospectus  describing  the  ^ 

rnrr    C/^UAT  incninL*  in  stationary.  Electrical,  Mechanical, 

rKtt   MllULAKMllr  J  Marine  and  Locomotive  Engineering, 

_^^^^_^_^_^___^_____^__^  Heating,  Ventilation  and  Plumbing, 

^— — ^^— ^^^^^^  Mechanical  Drawing. 

This  offer  is  made  for  the  purpose  of  securing  a  few  representative  stu- 
dents in  all  parts  of  the  country,  in  the  confident  belief  that  they  will 
advertise  the  school  more  effectually  by  their  progress  than  an  army  of 
agents. 

Why  the  American  School  of  Correspondence  is  Superior  to  all  other 
correspondence  schools: 

It  is  conducted  as  an  Educational  Institution  and  not  as  a  commercial 
enterprise. 

It  is  chartered  by  the  Commonwealth  of  Massachusetts  as  an  institution 
of  learning. 

It  is  located  In  the  educational  and  industrial  center  of  the  country. 

It  is  in  close  proximity  to  three  of  the  greatest  technical  schools  of  the 
land,  and  a  number  of  the  instructors  are  also  regular  teacherd  in  two 
of  these  schools. 

It  appeals  to  educated  men:  among  Us  students  are  graduates  from 
Cornell.  University  of  Wisconsin.  Massachusetts  Institute  of  Technology, 
Worcester  Polytechnic  Institute,  Bowdoin  College,  etc.,  etc. 

AHERICAN  SCHOOL  OF  CORRESPONDENCE, 

(Cbartered  by  tlie  Comtnonwealtb  of  Massacbusetts.) 
Boston,  Mass  ,  U.  S.  A. 


Falcon  Fan  Motors 


FOR     . 


DIRECT  CURRENT 

HADE  WITH  UNIVERSAL  JOINr,  WHICH  HAKES  IT   AD- 
JUSTABLE AS  EITHER  WALL  OR  DESK  FAN. 


100  to  125, 

200  to  250 

Volts. 

12  and  16 
inch. 

Noiseless, 
Artistic. 


Three 
Speeds. 


Send  for 

Catalogue 

and 

Prices. 


DESK  ADJUSTHENT. 

WE  ALSO  CARRY  IN  STOCK   A    LINE    OF    DIRECT   CUR- 
RENT CEILINQ  FANS.     PRICES  ON  APPLICATION. 


braird  ^kdrirdntQiaug, 

ELECTRICAL  SUPPLIES, 

264-266=268=270  Fifth  Ave.,  CHICAGO. 


DIEHL  ELECTRIC  FAN  iriT£::L'^7^, 

1900.  Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.  Use 
or  sale  of  infringements  stopped  by  injunctions. 

BRACKET  FAN  MOTORS,  f/ry  ;^e:: 

where  it  would  be  impracticable  to  use  the  desk  pattern.  They  possess  all  the  good 
features  of  our  desk  fan  motors.  Endorsed  and  approved  by  thousands  of  users 
throughout  the  world.  Thoroughly  eflacient,  highly  durable.  Made  with  universal 
joint  which  admits  of  turning  of  fan  in  any  direction,  up,  down  or  sidewise.  Fur- 
nished with  starting  and  regulating  switch,  three  variations  of  speed. 


OUR  CEILING 

P  A  ^1  O     have   no    equal. 
_  r^^l^W     Adopted  by  most  of 

'^  the  central  stations  throughout  the 

world  on  account  of  their  high  eflSciency,  durability  and  freedom  from  repairs. 
We  are  the  original  and  largest  manufacturers  of  ceiling  fans  in  the  world. 
Many  seasons  of  constant  use  have  demonstrated  the  superiority  of  our 
products  and  the  great  demand  for  them  throughout  the  world  is  one  of  the 
best  recommendations  that  we  can  offer  for  their  adoption.  Catalogues  on 
application. 


lEML.     IVI 

Main  Office  and  Works:  ELIZABETHPORT,  N.  J. 


-^SHOWROOMS:- 


NEW  YORK,  561-563  Broadway. 
BOSTON,  128-132  Essex  St. 

NEW  OREANS 


CHICA60,  192-194  Van  Buren  St. 
PHILADELPHIA,  W.  Irwin  Gheyney  &  Co. 
NEWoian-Spranley  Co.,  Ltd. 
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ELECTRICAL 
MOULDINGS. 

BEST,  CHEAPEST  AND  QUICKEST  DELIVERY. 

WE  CARRY  A  LARGE  STOCK  OF 

Hard  and  Soft  Wood  Mouldings. 

Plain  or  Polished— Special  Patterns  on  Sliorl  Notice. 


518  to  542  West  Twenty-First  Street  (Pilsen  Station),  CHICAGO,  ILL. 


WRIGHT  &  GRAYGROFT. 

MeDtlon  the  Western  Electpiciajj  when  wrltlne. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Inc.  El.  Lt.  Manipulator  Co. 
ADchorM  (Tel.  A  Tel.) 

Maubews  oc  Bro.,  W.  N. 
Ammnaolktor*. 

Central  Electric  Co. 

Edwards  &.  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ar«  l>»mpB. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  ArcLt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouee  El.  &  Mfg.  Co. 
Amtonaobll**. 

DeDion-Bouton  Motorette  Co. 

LovveU  Model  Co. 

Woods,  Waring  &  Co. 
Babbitt         MatAl        and 

loXdev.  .  „  ,    ^ 

Gr.  WestemSm.  andRefg.Co. 

Swarts  Metal  Refining  Co. 
BatterteH  and  Jara. 

Central  Electric  Co. 

Columbus  Batt.  A  Spec.  Co. 

EdlEon  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  ct  Swingle. 
Bella*  Bnaaerat  Dto. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bolt    Dreaalaff. 

Leather  Preserver  Mfg.  Corp. 
Beltlnv  „      ,  .       „ 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowera. 

Sturtevant  Co.,  B.  F. 
Botlera.  „      .  , 

Chicago  House  Wrecking  Co. 
BoltM  (BxnanBlon). 

Church,  Isaac. 
Booka.  Bleotrloal. 

Electrician  Publishing  Co. 
Brldsea    and    Baildlnffa 

<St*ol)> 

American  Bridge  Co. 
Brnahea. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-GraphUe  Co. 

Sage  A  Bro..  F.  B. 

Western  Electric  Company. 
Cabloa  (See  Insulated  Wires.) 
Cnblea,   Bleotrto  (Seelnsu- 

latedWlres)Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Oarbona,      Polnta       and 

Platea. 

Central  Electric  Co. 

Chicago  Edlion  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

tfnlted  States  Carbon  Co. 

Weatem  Elect.  Supply  Co. 
Caatftara. 

Sargent  Co..  The. 

Smith  Co.,  S.  Morgan. 
Obaflna, 

JtlTrey  Mfg.  Co. 
Olr««lt    Brealcora. 

Cntt«  Elec.  A  Mfg.  Co. 

Western  Electric  Companv. 
Goal   A   Aabaa  Handllss 

Maoblaav^. 

Jtirr»7  Utg.  Co. 


Cotla  and  Hasneta. 

Mlller-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 
Componnd. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnlt  and   Condnlta. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Michigan  Pipe  Company. 

Rlchmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectora    and   Terml- 

nala  ^Patent). 

American  Elec.  Fuse  Co. 
Conatractlon  &  Repalra. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Spies  Electric  Company. 

western  Electric  Co. 
Contractors    and     Bleo- 

trlc   I^lffht  Planta. 

Beardsley    Gravity    Dam    & 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanlev  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.A  Mfg.Co. 
Copper-  •«<»rai».  Bnnsrht. 

Swarts  Metal  Refining  Co. 
Copper  IVIrea. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Sunnly  Co. 

Missiourl  Elecirli^iil  Mfe.  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Undereround  C.  Co. 

Western  Electric  Company. 
Correapondence  Sehoola 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Crna>-Ann  Brares.  Etc. 

Anderson  A  Sons.  W.  H. 
Crnnn-Amia,     PIna      and 

Braclceta. 

Blue  Ridee  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfp.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

Michigan  Pipe  Company. 

Tennesaee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onta    and  STrltchea. 

Bossert  Elec.  Const.  Co. 

Hrunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appl  iance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cnta. 

Franklin  Eng.  A  Electro  Co. 
DTnamna  and  Motora. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Companv. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

Franklin  Model  Shop. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregorv  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Palmer  A  Olson. 

Scboieman  AHayden. 


Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Blectrlo  Fonntalna. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Blectrlc   RallYraya. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electrlc€o. 

Westinghouse  EL  A  Mfg.  Co. 
ElTtrIc  P*ia:i»»*. 

Elec.  Motor  A  Equipment  Co. 
Blectrloal   and  Heclian* 

leal  Bnsrlneera. 

Benson,  D.  L. 

Humphrey.  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  A  Lundy. 

Wagner,  Herbert  A. 
Blectrlcal   Inatmiiktenta. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Plgnolet,  L.  M. 

Queen  &  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

WUlyoung,  Elmer  G. 
Blectro-Platlns  MacVy. 

Besly  A  Co.,  Cbas.  H. 

CrocKer- Wheeler  Company. 

General  Electric  Co. 
BlevatoTa-Coaveyora. 

Jeffrey  Mfg.  Co. 
Bnfclnea,   6aa. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 
Bnsrlnea.  Steam, 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Bxb'at  Steam  Apparat'a. 

American  District  Steam  Co. 
Fan  Ontflta. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Bamett  Co.,G.  A  H. 
Fire  Bxtln^nlabera. 

Monarch  Fire  Appliance  Co. 
Flexible  Shafta. 

Stow  Mfg.  Co. 
Foricea. 

Sturtevant  Co..  B.  F. 
Fnaea  akid   Fnne  l^lre. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chlcaeo  Fuse  Wire  A  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Geara. 

Besly  ACo..Chas.  H. 
General    Bleo.  Snppllea. 

BIssell  Company.  The  P. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globea     and    Bleetrlcal 

Glaaavrare. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Grapblte    Speclaltlea, 

Besly  ACo.,Clia8.  H. 


Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
HeatluR     and    Ventllat- 
Insr  Apparatna. 

Sturtevant  Co..  B.  F. 
Holdera,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
I^m  iters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatora   and   Inaulat- 

InK  Matertala. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  3.  F. 

Canton  Insulator  A  Clay  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co..  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Inanlated      Wlrea       and 

Cables— Maenet   Wirea. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Elec-trlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.WIre  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Mlller-Knoblock  El.  Mfg.  Co. 

Missouri  Electrical  Mffj.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction    Boxea. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
l^anipa,    Incandeaeent. 

Central  Electric  Co. 

Chicago  Edson  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept, 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

^Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlngnouse  El.  A  Mfg.  Co. 
Lampa,   Inc..   Adjnstern. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
Lamps,    Incandescent  — 

Replacers  A  Cleaner^. 

Inc.  El.  Lt.  Manipulator  Co. 
IjllBrblnlngr  Arreatera. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

WCbtlnghouse  El.  A  Mfg.  Co. 
Llnemen'a  Gllmbera. 

Anderson  A  Sons.  W.  H; 

Klein  A  Son,  Mathlas. 

Smith  A  Hemenway  Co. 


Maffnet   ^Vtrea. 

(See  Insulated  Wires.) 
mechanical    Hacbinery. 

Besly  &  Co.,  Chas.  H. 

Chicago  House  Wrecking  Co. 

Robertson  A  Sons,  Jas.  L. 

Stllwell-Blerce  Smith- Valle. 
Metera. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatna,  Blec. 

Crocker- Wheeler,    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors— See    Dynamos  and 

Motors. 
Mnaldings,  Blectrloal. 

Wright  A  Craycroft. 
PackinBT. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneya. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Phoapbor  BronEe. 

Besly  A  Co..  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platlnnm    Bonsbt     and 

Sold. 

Baker  A  Companv. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles    and   Tlea. 

Berthold  A  Jennings. 

Davis  AStItt  Co. 

Fowler,  .John  H. 

Huebel  A  Co.,  C,  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Ozan  Lumbdr  Company. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Canton  Insulator  A  Clay  Co. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Power      TTansmisalon 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smlth-Vaile. 
Pnlleya. 

Rockwood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smith- Valle. 
Rnll    BondJi. 

American  Steel  A  Wire  Co. 
Roll  Jolnta. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rcflnera. 

Gt.  West.  Sm.and  RefinlngCo. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Partes  Mfg.  Co. 

Smith,  Theo. 
Ro-W1ndlnfir— Repaira. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheontnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro.,  P.  B. 

Westinchouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Rose  Electric  Company. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
Soldering  Flnx. 

Cream  Flux  Co. 
Speaklnp?   Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

ElBCtrlc  Appliance  Co. 


V^r  AJ-ptx»t>etioai  ixxdesK   of  A<3,^ex^tmerxxetxtm   (See   Po&re   3a 


Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed    ludioators. 

Besly  A  Co.,  Chaa.  H, 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 

Manross,  P.  N. 
Steel  Boxea. 

Bossert  Elec.  Const.  Co. 
Storage  Batterlea. 

imerlcan  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Hellos-Upton  Co. 
Structural  Iron  "Work. 

American  Bridge  Co. 
Tape  a.  Inaulatln^. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telepbonea.     Telephone 

Material    and    STTltcb- 

board  a. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  P. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co 

Century  Telephone  Cons.  Co. 

Chicago  Telephone  Sup.  Co. 

Co-Operative  Tel.  Const.  Co. 

Couch  &  Seelev  Co. 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.   Supply  Co. 

Globe  Automatic  Tel.  Co. 

Horlx  Mf)?.  Co.,  The 

Independent  Tel.  Const.  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfe.  Co. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

MisROuri  Electrical  Mfg.  Co. 

National  Tel.  Equlpm.  Co. 

North  Electric  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish- American  Tel.  Co. 

Thomas,  Wilcox  A  DIetz. 

Union  Switchboard  Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 
Telephone  SerTicp. 

Chicago  Telephone  Co. 
Tool  a. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Mi.^sourl  Electrical  Mfg.  Co. 

Smith  A  Hemenway  Co. 
Trnnsformera. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co 
Trncka,  Blectrlo  Car. 

General  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co 
Turbine  Water  'Wheels. 

Leffel  A  Co.,  Jas. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smith-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vnlcanlsed     Fibre. 

Vulcanized  Fibre  Co. 
W^blte.WasblnK    U*ch*a. 

Star  Brass  Works. 
W^lre.   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebltng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Cq* 
X-Rny  Ontflta.  '^ 

Queen  A  Co.  ' 

WUlyoung,  Elmer  O.- 
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IMS 


CARBONS 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


^.SitCT;?^    _FC!R£NCLOSED  LONG-BURNING  ARC  LAMPS.        ^^'^'=Xj>^- 


CURRENT,., ,---  i.E;1-£-i.CJ,l?4»w ,^    <^  . 


UNEQUALJ-HTiN  ClUALIT 
AND    EFFICIE><r^ 


FJOR- 
^  =  --A  LiT'EfH  N  ATI'MS 
,6kEgJLSAJ  ,^  _  eU.RS  EN'T 
,jL4M'PiS 


l^OLUTH^  STEADY 

Vrilliant^  light. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


30NS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 


••••••••••••••••■••• 


ELECTRIC  PCWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPOHDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:     B27-B3I   WEST  34th  ST.,  NEW  YORK. 
BRANCH  OFFICES:  CHICAGO,  BOSTON,  ST.  LOUIS,  BALTIMORE. 


CHICAGO  TELEPHONE  COMPANY. 


37.000  TEIIPHOHES  IM  SEIVICE. 

Business  or  Residence,  i6  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT,  "^^^^rciG^^r** 


HIGH  GRADE 

Porcelain  Insulators, 


ALL    STYLES    AND    SIZES, 


36 


20 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON    HAVING    BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 

EVERY    PIECE    MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PCRCELAIN  WORKS, 

-o.  ■  EAST    LIVERPOOL,    OHIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  220, 

250,  500 

Volts. 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 

CHICAQO.  NEW  YORK. 

AriERICAN  ELECTRIC  COMPANV.  Northwestern  Agents,  St.  Paul.  nino. 

MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,  St.  Louis,  no. 

STANDARD  ELECTRIC  CO.,  CALIPORNIA  ELECTRICAL  WORKS, 


Cincinnati,  Ohio. 


ANTWERP, 

32  Rue  Boudewyns. 


San  Francisco,  Cal. 
LONDON, 
Bridge  Chambers,  171  Queen  Victoria  PARIS, 

St.,  E.  C,  and  North  Woolwich,  E.  46  Avenue  de  Breteull. 
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New  Continental  Lamp 


FOR 


110  VOLT  DIRECT  CURRENT  CIRCUITS 


AN  IMPORTANT  ADVANCE  IN  ARC  LIGHTING 

A  Gain  in  Light  Economy  of  35%  over  all  other 

Arc  Lamps 


97  Volts  at  Arc  with  110  Volts  at  Mains 
102     "     "    "      "    115     * 


Will   guarantee    31    Ampere    Lamp    to  give  the  same 
light   as   an   ordinary   5   Ampere  Lamp 

NO  DEAD  RESISTANCE 

The  Patents  are  fundamental  and  are  owned  by  this  Company 


HELIO$-UPTUN  COMPANY,  PHILADELPHIA,  PA. 
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WE  ANALYZE  Fuel  Oils,  Coals,  Metals,  Waters,  Iron  Ores,  Oements,  Lime-Rock,  Clays,  etc. 

ASSAY  LABORATORIES  now  finished;  all  kinds  of  Gold,  Silver  and  other  metal  determinations  and  assay  work 
can  be  done. 

WE    DO    NOT    INSPECT,  NOR    FURNISH     ENGINEERING    ADVICE. 
STRICTLY    LABORATORY    WORK    ONLY. 

Laboratory  Department  DEARBORN  DRUG  AND  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  and  34  RIALTO  BUILDING,  CHICAGO,  ILL. 


WM.  H.  EDGAR,  President. 


Telephone,  Harrison  1358  and  1373. 


■^^^^^JtSjfSj*^^^-^S-M-^^JiS-^J*^-M,^^JtS^^^S^^J*,^,^4*^,^,^^^J*^^Sji^Sj!tS^^JitJiJlt^^^^^^S^^^^ 


-lis 
In 

In 

Ik 


GENERAL  ELECTRIC  COMPANY 

Railway  Parks  Properly  Lighted 

For  Pavilions  and  Terminal   Stations  the   Power  Circuit    Single 

Globe  Enclosed  Arc  Lamp. 


^ 


Use  General  Electric  Enclosed  Arc  Lamps. 

For  Water  Fronts,  Parks  and 
Promenades  the  Power  Circuit 
Double  Globe  Enclosed  Arc  Lamp. 


GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 


Chicago  Office,  Monadnock  Building. 


Sales  Offices  in  all  Large  Cities. 


In 


•*«SPS'4a'.< 


Alternating  or  Direct  Current 

Generators  «-  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  nig.  Co., 


Pittsfield,  nass. 


j     Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 

Northern  Electrical  flfg.  Co., 

riadison.  Wis. 


WESTERN   ELECTRICIAN 


April  20,  1901 


FREE 


INFORMATION 
DESCRIPTIVE  MATTER 
CORRESPONDENCE 
ADVICE 


-icv^^vj-r- 


Eaco  Hotel  Telephone  Service. 

The  greatest  opening  in  the  country  for  worl<  for 
contractors.  Nine-tenths  of  the  hotels  inthe  United 
States  have  unsatisfactory  annunciator  systems.  The 
Eaco  Hotel  Telephone  system  makes  the  service  of 
even  a  poor  hotel  superior.  No  hotel  man  will 
refuse  to  listen  to  a  proposition  to  make  his  house 
more  efficient  and  serviceable  to  the  general  public. 

ELECTRIC  APPLIANCE  COMPANY, 

02   AND   94   WEST   VAN    BUREN   STREET,   CHICAGO. 


FUSE 

Mclntire  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Bloclts. 

Cheap,  Good.       MAGNET     WIRE.        Guaranteed. 


-T\A^O 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:    345-347  S.  Canal  St. 


MICA  WASHERS 


PRICES    RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.    117  Lake  St.,  Chicago. 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 
Railway   Lighting   and   Power  Plants, 

416  LOCUST  ST.,  ST.  LOUIS,  MO. 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Snite  1305,  Chemical  Bldg.,  St.  Louis. 


D.   L.   BENSON, 

CONSULTINQ.  CONSTRUCTINQ, 

ELECTRICAL  AND 

MECtlANICAL    BNQINBER, 

S20  MONADNOCK  BLOCK, 

Teleplione  Main  3244.  CHICACO. 


SPRINGS 

All   Small  Springs  Used 
by  Electrical  Trade. 


TtieWallaceBarnesCo. 

Bristol,  Conn. 

ESTABLISHED  18.'>7. 

Siiltmlt  samples  for  itrii-e^. 


i^oxj  :n^e>e>i>  i^i 


Gale's  Commutator 
Compound. 


Tiie  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  outtlng.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   85.00  per  dozen     Send  50c.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KU-I  puuail    a    nn  Sole  JIannfactnrers, 

■    fflCLCnilAll    n    uUi|    009,  100   Wasblnston  Street,      •     CHIOAeo. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


(AjAr\M/hUwl 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


ypLT-AMMsrep 


VOLT=AMMETERS, 


POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circnlts,  Locating  Faults.  Grounds, 

RELIABLE.      'ACCURATK 
Send  for  Circular. 
L.  M.PICNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


CREAM  FLUX 

AH  ABSOI.rTEIi'r  NON-GOBBOSITE  INS17I.ATIKe 
■OIiDEBIltre  FliVX  FOB  ALIi  hetaxs. 

Oontalna  do  acid  or  any  element  Injurious  to  eltctrical  connectionsa 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  All  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  !n  oue-balf  the  time 
with  Cream  Flux  than  you  can  with  the  same  amount  of  any  other  flux  Put  up  In  cans  at 
15c.,  25c..  500.  and  75c.  Special  prices  In  Quantity.  Send  16c.  for  trial  boi.  wegUBranit9 
It  mntt  If  not  amtlstaotory  money  will  be  refunded. 


THIS  IS  WHAT  0?ffE  VSBB  HAS  TO  SAX  OF  IT: 

((  AFTER  having  tried  the  various  soldering  salts  on  the  market,  and  after  giving  yom 
■**■    C-eam  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
flexible  drop  cord  work,  we  can  safely  say  It  meets  all  claims  you  make  for  it.    I  consider  it 
one  of  the  best  ever  offered  for  sale.  Very  truly, 

"Per  J.  H.  Goehst,  Constr.  Sujit.  CHICAGO  EDISON  CO." 

FOB  SAXK  BT  AXI<  S1TPPI<Y  HOUSES  OB 


CREAM  FLUX  CO., 


SolftMinufaeturert, 
100  Washington  St., 


CHICAGO. 


DON'T  BUOKI-E 


Short  Circuits  do  not  Injure  but 
IMPROVE  Them. 


^n 


i-tii^ri^s. 


Coliis  Battery  ni  Sjecialty  Co, 

25  North  Scioto  Street, 

COLUMBUS,   OHIO. 
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CVOINC  r.   PMIUJPB, 


e.  M.  HBUIHSToa,  JM., 


AMER  CAN  ELECTRICAL  WORKS, 

FBOTIDESOB,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES  FOR  AERIAL  AND  UNDERGROUND  USE 

Hew  York  Stobk,  W.  J.  Watson,  26  Cortlaodt  St. 
Ohxoaoo  Stobb.  F.  B.  Dooohoe.  82  Lake  St. 
MOITTBRAL  BSAlfOH.Bugeoe  F.  FUUlps'  ElfiCtrteftl  WorKfi 
MAIN   OFFICES  AND  FACTORIES,    PHILLIPSDALE,    R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Manafactared  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT.   MICH. 


Six  Years  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    •    NEW  YORK  CITY. 

Patent  Cautet.        Patent  Soliciting. 


GASOLINE  MOTORS 


FOR- 


BICYCLES,  VEHICLES,  LAUNCHES. 
LOWELL  MODEL  CO., 

NORTH   CHELMSFORD,    MASS. 


The  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co.. 
f  1 6  Bedford  St.,      Boston,  Mass. 


I^CAA^     F~F9A.IMKI-IN      IVI^^KL. 


I'Vri/XIVI^. 


Sets  of  castinprs  and  material  furnished  in 
various  stages  of  completion.  Wrought  iron 
flelds;arinatureformedof  punchings  of  sheet 
Iron  contains  eight  slots.  Pulley  for  round 
or  flat  belt.  Terminal  wires  to  binding  screws 
set  in  fibre  connection  board  at  top  of  pole 
pieces.  Kun  as  motor  will  drive  sewing  ma- 
chine, dental  engine  or  watchmaker's  lathe. 
Ten-volt  current.  Run  as  a  generator  will  light 
four  6-candle  lamps.  Thie  machineinnot  a  toy 
but  is  designed  for  use.  Many  interesting  ex- 
periments can  be  performed  with  these  ma- 
chines. Full  size  detail  blue  prints  furnished 
with  each  set  of  material,  showing  how  to  con- 
nect for  both  SERIES  and  SHUNT  windings. 

The  change  can  be  made  from  one  winding 
to  ttie  other  whenever  desired . 

Write  for  Dynamo  Circular  No.  16. 

FRANKLIN  MODELSHOP, 

129-131  WestSlsiStreet,  NEW  YORK  CITY. 


Insulated 
Rubber 
Wires  aimd  Cables. 
John  A^  Roebling's  Sons  Co« 


WORKS    AT 

TRENTON.  N.  J. 


NATIONAL  CODE  STANOARO 

0.  K."  Weatherproof  Wire. 
Slow-Barning  Weatherproof 
and  Slow-Bmlng  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

^^       Otfice  and  Factory:  PAWTUCKET.  R.  I. 


The  next  international  numbers  of  the 
WESTERN  ELECTRICIAN  will  be  ELEC- 
TRIC LIGHT  AND  POWER  NUMBERS, 
covering  the  National  Electric  Light 
Association's  meeting  at  Niagara  Falls, 
May  21,  22  and  23.  There  will  be 
two  special  convention  numbers,  to  be 
dated  May  18  and  25,  and  their  large 
domestic  and  foreign  circulation  will  be 
of  great  value  to  your  business.  It  is 
not  too  early  to  reserve  space  for  these 
splendid  special  convention  numbers. 
Send  in  your  order  NOW  and  get  a 
good  position. 


EDISON  LALANDE  BATTERIES. 


ron  AAS  ENQINCS, 
SLOT  MACHINES, 
AUTOMOBILES, 

RAILROAD  SIGNALS, 
CROSSING   BELLS, 
SMALL  MOTORS, 
KTC. 


CONSTANT  CURRENT. 
NO  LOCAL  ACTION. 
WILL  NOT  FREEZE. 
LIQUID  TIGHT 
CELLS  FOR 
PORTASLC 
WORK. 


FULL  DESCRIPTION  IN  BOOKLET  NO.  4. 

EDISON    MANUFACTURING    COMPANY, 

t«l  FIFTH  AVENUE.  NEW  YORK. 


REFLECTORS! 


SirTER-PIiATED 

9IIRROB 

REFIiKCTORS 

FOB 

INCAKOeSCENT 

CliUSTERS. 


Made    In   many   sizes   and   styles.    Trimmed 
with  prisms  if  desired. 

We  also  manufacture 

Sliver  and  Opal  Olass  Inverted  Double  Cone 
Reflectors,  Cbandellers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres. 
Halls  and 
Public  Buildlngfs. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil.  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 

AMERICAN  REFLECTOR  &  LIGHTING  COIVIPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  8.  A. 
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WANTED. 

Commulaior  assembler,  .Sitite  experience  ami 
wages  wonted.  Address  "J.ci.."  care  Western 
K  lee  in  clan,  510  Marquette   Hullding,  ChicnKO. 


WANTED. 

A  good,  icmperate.  Industrious  man  for  a 
smair  electric  light  plant.  .Must  understand 
boilers,  engines  and  dynamos,  and  be  able  to  do 
lino  work.  Addn-ss  -  \V.  T.."  care  Wesit-rn 
Electrician.  .'ilO  Marquette  Bulldlnji. Chicago. 


WANTED. 

By  a  well-established  llrm  liavinj-'  a  Chicago 
house,  some  tlrst-ciass  specialty  that  can  iw  sold 
to  the  electrical  trade  through  tht-  West  and 
South.  X  A  CO..  care  Western  Klecirlclan,  iilli 
Mar'ia«'ttu  Hullding,',  Chica;_'o. 


WANTED. 

Assistant,  to  work  on  test  floor  of  concern 
manufacinring  direct-current  dynamos  and 
motors  from  IK.  W.  to  250  K.  W.  Must  havo 
had  previous  exi^erience  In  testing.  Answer  in 
confidence.  State  i)ast  experience  and  salary 
expected.  Address  -MIDULE  WEST."  care 
Western  Electrician.  510  Marquette  liulldlng. 
Chicago. 


WANTED. 

Experienced  and  thoroughly  competent  me- 
chanical draftsman  and  designer.  Permanent 
position  to  the  rlnht  person.  Address  MIL- 
WAUKEE ELECTRIC  CO.,  286  Reed  Street. 
^Milwaukee,  Wis. 


WANTED. 

First-class  experienced  mechanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apjily  by  letter  to  Chief  Draftsman. 
P.  O.  Box  911.  Pittsburg,  Pa.,  stating  experi- 
ence in  full  and  giving  references. 


WANTED. 

By  an  electric  construction  company  In 
Michigan,  a  competent  man  to  act  as  general 
foreman  in  charge  of  construction  work.  Must 
be  experienced  and  active.  State  age,  qualitica- 
lions.  references,  etc.  Address  "Box  210,"'  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


WANTED. 

A  position  Is  offered  with  a  Arm  of  electrical 
contractors  to  an  educated  man  capable  of  mak- 
ing estimates  and  getting  business.  Apply, 
giving  experience  and  full  particulars,  to  •■  Box 
110,"  care  Western  Elactrician,  510  Marquette 
Building,  Chicago. 


U.  S  ENGINEER  OFFICE.  735  N.  Capitol 
St.,  Washington,  D.  C.  April  10.  1901.  Sealed 
proposals  will  be  received  here  until  noon.  May 
9.  1901.  and  then  i>uhlicly  ppencd,  for  furnish- 
ing cast  Iron  and  steel  caole  racks,  porcelain 
insulator  clamps,  insulators  and  accessories, 
for  electrical  installalion  for  New  BuildlTig  for 
Government  Printing  Office.  Information 
furnished  on  ai»plicaLion.  JOHN  STEPHEN 
SEWELL,  Capt.  Engrs. 


WANTED. 

Position  by  electrical  workman  and  stationary 
engineer.  Understands  installing  and  mainte- 
nance of  electric  lighting'  and  motors,  and  ma- 
chinery Ihroughoul.  Will  accept  steady  posi- 
tion at  reasonable  salary.  Fifteen  years' 
experience;  licensed,  and  references.  Address, 
with  particulars.  "ELECTRIC  POWICR,"  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


Plant  For  Sale. 

Controlling  interest  in  Electric  Light 
Plant  in  County  Seat  town  of  3,500  to 
4,000  people  in  Iowa.  Plant  is  making 
money,  is  in  good  condition,  and  earning 
15?-  A  good  investment  for  anyone.  Ad- 
dress INVESTMENT,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


FOR    SALE. 

One  lOO'line  "l^vpress"  type  telephone 
switchboard  In  handsome  oak  cabinet;  50  to  60 
series  and  brldglnt;  telephones,  platinum  con- 
tacts; one  50-wtre  aerial  cable,  140  feet  long: 
one  50  wire  "  Moon"  fusible  terminal  head  with 
outer  casing;  one  50-wire  combination  liu'ht- 
ning  arrester  and  distributing  board  in  cabinet: 
200  6-pin  cross-arms,  braces,  lag  screws,  etc. 
The  above  goods  have  been  in  use  but  a  short 
time.  Wlil  sell  all  or  any  part  very  cheap.  Made 
by  the  largest  telephone  manufacturer  in  the 
C.  S.  Shipped  onapproval.  ^Ve  have  outgrown 
the  system  and  desire  to  put  in  the  central  en- 
ergy tystem.  Address  '■  EXPRESS,"  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


ELECTRIC  LIGHT  PLANT. 

BoLi\AR,  Mo.,  April  9.  1901. 

Bids  will  be  received  by  tbe  City  of  Bol 
ivar.Mo.,  until  7:30p  ra.  of  April  30.  1901. 
for  machinery,  appliances  and  materials, 
delivered  f.  o.  b.  cars  Bolivar.  Mo  ,  for 
a  Municipal  Electric  Light  Plant,  in  ac- 
cordance with  the  official  plans  and  speci- 
tications  of  said  city.  Bids  will  also  be 
received  on  the  work  erected,  as  per  said 
speciOcations  and  plans. 

Bids  must  be  sealed  and  addressed  to 
E    L.  Schofield,  City  Clerk. 

Certified  check  required  for  3  per  cent, 
of  amount  of  bid,  but  no  check  for  less 
than  S50  00. 

Plans  and  specifications  are  on  file  and 
may  be  seen  at  the  office  of  said  City  Clerk 
at  Bolivar,  Mo  ,  and  at  the  office  of  Owen 
Ford,  Consulting  and  Supervising  En- 
gineer, 710  Security  Building,  St.  Louis, 
Mo. 

The  right  to  reject  any  and  all  bids  is 
reserved, 

J.  K.  LEAVITT,  Mayor. 

E.  L.  SCHOFIELD,  City  Clerk. 


Franchise  and  Grounds 

For  a  term  of  years  will  be  given  by  the  vil- 
lageof  Cabery,  111.,  for  electric-light  purposes 
and  pumping  water  for  the  village.  Cabery  Is  a 
prosperous  town  of  about  GOO  people.  A  good 
patronage  can  easily  be  obtained.  For  full 
panicuiars  address  P.  M.  R  A.  VKNSKILDE,  Trus- 
tee of  the  village  of  Cabery,  111. 


WE   BUY 

AND  SELL 

SECOND-HAND  ELECTRICAL  MACHINERY. 

WALSH'S  SONS  &  CO.. 

160  WMNIMaTON   6T. 

Nevurk.  n.  t. 

FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  Incbes. 
THOMAS  ALEXANDER,  188  E.  Randolph  St., 
Chicago. 


HIGH-SPEED   AUTOMATIC  ENGINES. 

AVe  mal^e  a  specialty  of  this  class  of  machinery. 
Our  stock  changes  so  rapidly  that  we  deem  It 
useless  to  give  list  here.  We  handle  everything 
in  the  line  of  Steam  Power  Equipment.  All  of 
It  is  thoroughly  repaired  and  reflnished.  "Write 
for  particulars.  CAMP  ■^r^OINK  rBIN€i 
CO  .  IS  S4.  Canal  tit.,  Chicaf^o,  111. 


-I^NJ 


ei^R^i 


Engineers  of  standing  and  aoquaiotance  la 
Europe  wish  to  arrange  for  handling  several 
good  inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11   Broadway,  New  York. 


We  Can  Ship  at  Once  -. 

2—100  K.  W.  140  volt  Edison  Blpolars. 

1—200  K.  W.  Fort  Wayne.  I.IOO  volt  Alternator. 

1—240  K.  W.  Stanley,  2  phase.  1,100  or  2,LiOO  volts. 

2— 1'jO  K.  W.  a  type  General  Electric  Alternators. 

4— lOOK.  W.  Westlnghouse,  1,100  volt  Alter- 
nators. 

1—120  K.  W.  Slattery.  1. 100  volt  Alternator. 

2— 45  K.  W.  120  volt  Edison  Blpolars. 

1-90  K.  W.  Standard.  2,200  volt  Alternator. 

1—60  K.  W.  National,  2,200  volt  Alternator. 

1-26x48  Allls  Corliss. 

1—16x23x15  Armington  &  Sims  Cross-com- 
pound. 

1—iax  19x15  Mcintosh  &  Seymour  Tandem- 
compound. 

1— 18VS  X  18  Ideal,  and  many  other  Items  In 

ELECTRICAL  AND  STEAM  APPARATUS. 

Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  CO., 

E.  H.  Chknet,  Manager. 
20«  Dearborn  Street,  CHICAGO. 


FOR  SALE. 

MOTORS 

In  110  volt.  2-20  V.  and  500  v.  d.  c.  All 
sizes  from  H  h.  p.  to  200  h.  p.  Alternating 
motors  from  1  to  15  h.  p. 

GENERATORS 

125  v.,  250  V.  and  550  v.  d.  c.  from  1  k.  w. 

to  300  k.  w.    650  v..  1.100  v.  and  2.200  v. 

alternailng  from   18  k.   w.   to  240  k.  w. 

Single  phase,  two  phase  and  three  phase. 
Every  machine  listed  In  our  Bargain  Sheet  Is 
actually  In  stock  in  our  works.  Every  machine 
is  guaranteed.  We  have  the  largest  stock  of 
electrical  apparatus  in  the  world.  Send  for  our 
monthly  Bargain  Sheet  with  lowest  «f/  iras/t 
prices. 

GREGORY  ELECTRIC   CO., 

64'66-68-6C-62    South    Clinton    Street,  CHICAGO. 


ALL  ARC  LAMPS,  $3.00. 

UIKEt  T    (  latltKST: 
T.-ll.,  H  3,    K  •?.  mill  Tjpp  1);  Wood,  siiii;l<-  itiitih;  liriinli,  ilniibli':    W.   K.,   14   hour; 

American,  Hinf^le;  Dull,  double. 
ALTEKXATINO  CruRENT:    HcUoii,  No.  3  :  Hilio.s,  No.  4  ;  Helio.s,  No.  ,■5 ;  A.  B.,  No.  «. 


ROSE    ELECTRIC    CO., 


ST.    LOUIS,    MO. 


One  M.  P.  8o  T.  H.  500  V.  Railway  Generator. 

One  D,  62  T.  H.  500  V.  Railway  Generator. 

Three  13  in.  x  52  ft.  Heavy  Double  Leather  Belts. 

Two  Tubular  Boilers,  16  ft.  x  60  in.,  with  44  4-in.  Flues. 

Two  Tubular  Boilers,  14  ft.  x  60  in.,  with  64  3}:  -in.  Flues. 

These  boilers  have  full  fronts  and  complete  with  neces- 
sary fixtures,  including  U.  S.  Rocking  Grate  Bars. 

With  the  generators  are  included  circuit  breaker, 
current  indicator,  rheostat  and  three-pole  switch. 

All  of  the  above  equipment  is  in  good  operative  con- 
dition, having  been  in  service  up  to  the  day  we  started  our 
new  power  station. 

If  interested,  correspond  with  the 

DECATUR  TRACTION  &  ELECTRIC  COMPANY, 

DECATUR,   ILLINOIS. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

hny  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcato. 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book. 
"Can  I  Become  aa  Electrical  Engifnecr?" 

We  teach  Elet?trICQ.l   Enpineerlng,  Eleo- 
Drlc  Lighting,  Electric  Kaihvaj  a, Mechan- 
ical Engineering,  Mechanical   Drawing, 
etc.,  at  your  home,   by  mtkil.    Institute  I 
indorsed  by  Tboe.  A.  Edison. 

Electrical  Engineer  Institute, 
Oept.  K.  240-242  W.  23d  St..  New  York. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocketfinstru- 
ment  indicating  In  volts.  Connect- 
ing posts  have  non-removable  nuts. 
Light  weight  and  neat  in  appear- 
ance. 

Kiaredge  Klectric  Mrg.  Co., 
Springneld,  Mass.,  U.  S.  A. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


ECK 


ER 


Brothers 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  PRICE  LIST. 

for  everything  elec- 


REPAIRS  t?icrincMfnf°:  National  Electric  Company's  Machines. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


MANUFACTURERS 

BABBITT  METAL,  BAR,  WIRE  SOLDER, 

PIG  LEAD,  INGOT  COPPER.  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago, 
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STAR 
WHITEWASH 

AND  DRY 
PAINT  PUMP 


••  PALMER    (a     OLSON" 

I.     2.     3.     5.     7"2.     10     H.     P. 

ARTS! 

AND    TREASURES 

Of  the  Ancier\ts  Ka.ve 
been,  lost,  urvtil  revived 
in    the    design    of    the 

PALMER. 
®.  OLSON 

Electric 

Motors. 


THE  STAR  BRASS 

WORKS 

67  69  S    Canar  St.. 

Chicago    Hi 

Send     l3i      tiriHlai-s 

and  prices 


Catalogue'and  price  lists  on  application. 

Pa^lmer  (Ei  Olsorv. 

MANVFACTUR.ERS, 

210  Centre  Street, 
NEW  YORK. 


THOROUGH  INSPECTIONS 

AND 

Insurance    against    Loss    or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 
VVM.  B.  FRANKLIN,  Vice-President, 
P.  B.  ALLEN,  Second  Vice-President, 
.T.  B.  PIERCE,  Secretary, 
L.  B.  BRAINERD,  Treasurer. 
L.  P.MIDDLEBROOK,  AEst.  Secretary. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

EIO  Marquette   BIdg..  CHICAGO. 


IflBRE-QRAPHim 
'COMMUMTOM^j 


."btW -VM?,R\tm  \Wt " 


There's  No  Friction 

with  the  Fibre-Graph itc  Commutator  Brush. 
Being  90  per  cent,  pure  graphite,  it  insures  low 
resistance,  no  sparking  under  a  van-ing  load, and 
longer  wear.  There  is  no  greasing  required. 
The  Fibre-Graphite  is  ihercforc  the  most  eco- 
nomic brush  on  1  he  market.     Send  for  price  list. 

HOLMES   FIBRE-GRAPHITE   MFG.  CO. 

5l55Wal(efield  SI..  Oermanlown,  PHILADELPillA. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begalatlon, 

Oreat  Capacity,  High  Efficiency, 

Perfect  Cylinder  6ate,  Steady  Hotion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  Geirs  and 
Power  Transmission  Machinery. 

WRITE  FOR  CATAIiOeVE. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

357  Lehman  Street,  DAYTON,  OHIO. 


*«■• 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


: 
: 

♦ 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  ate. 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure -Niost  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works : 


Albany,  N.  Y, 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  111. 


Canton,  Ohio.  _ 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira.  N,  Y. 
Groton,  N.  Y. 
Horseheads,   N.   Y. 


Lafayette,  Ind. 
Milwaukee,    Wis. 
Minneapolis.  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg.  Pa. 
Rochester,  N.  Y. 


Seattle.  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Sydney.    N.    S.    W. 
Trenton,  N.  J. 
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BREWSTER  UNIVERSAL  SIGN  RECEPTACLES. 


A  SYSTEM  OF  UNITS 


From  which  may  quickly  be  formed,  wired  and   installed 
anything  in  the  shape  of  thoroughly  weatherproof 


ELECTRIC  SIGNS  or  ELECTRICAL  DECORATIONS  ofanystjieorvadeiy 


KREWSTER 

AHiu  comai 


KECEPTACIiES    ASSEIIBIyED 
ECTEU    TOGETHEB. 


Illustrating  method  of  use  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,    or   for  merchants  who   want  to    keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  different. 


PABTS  OF  THE  UNIT  BEADX 
TO  ASSEUBIiE. 


•  THE  COSINECTllVe  MMJS..' 


MAY  BE  INCREASED   BY 

CONNECTIIMG  UP  YOUR 

FARMERS 


AND 


OUTLYING  DISTRICTS. 

Others  are  Making  their  Plants  Pay  Fair 

Interest   on   their    Investments 

that  Formerly  Showed 

a   Shortage. 


NEW  FEATURES! 


ALL  TROUBLE  POINTS 

ELIMINATED. 

No  Listening  Keys. 

No  Clearing-Out  Drops. 

No  Ringing  Keys. 

No  Complications  in  Your  Cord  Circuit. 

No  Delays — Always  Ready  for  Business. 

WE  WILL  TELL  YOU  HOW  IT'S  DONE. 
WRITE  TO 


CLEVELAND,  63-75 frankfortst.,  OHIO. 

Chicago  omce.  1511  Monadnook  Blnrk. 


y 


5  or  6-inch 


STOMBAUGH    GUY  ANCHORS, 

With  or  Without  Rods, 

Will  hold  the  strain  of  any  ordinary  telephone, 
electric  light  or  railway  pole. 

.    THE     NET    COST. 

5-Inch,  without  rod,    $0.42  6-inch,  without  rod,  S0.7S 

5-inch,  with  rod,  .69  6-inch,  with  rod,  1 .35 

5-inch  Wrench,       -        1.80  6-Inch  Wrench,     -       3.06 

8-inch  Anchor,  with  rod,  will  hold  the  heaviest  strain,  4.50 
A  Wrench  must  be  used  for  all  5  and  6-Inch  Anchors. 

15  or  20  minutes  is  all  that  is  required  to  bore 
them  into  the  ground— then  they  are  ready  to  take 
the  strain. 

Best  results  follow  where  Anchors  with  rods  are  used. 
See  our  offer  In  last  week's  Western  Electrician. 


W.  N.  MATTHEWS  &  BROTHERS, 


603  CARLETON  BUILDINC, 


ST.  LOUIS. 
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IS 


A 


'HON 


SWITCHBOARD 

SHOULD  POSSESS  THE  FOLLOWING 
QUALITIES: 

Swiftness  of  Operation, 
Simplicity  of  Construction, 
Facility  of  Inspection, 
Freedom  from  Complications, 

Neatness  of  Design— Least   Possible    Chance  for  Trouble— Greatest 

Possible  Ease  and  Quickness  of  Repairlog- 

Positiveness  of  Busy  Signal. 


THESE  ARE  SOME  OF  THE  GOOD  POINTS  OF 
THE  ONION  SWITCHBOARD.  THERE  ARE  OTHERS. 


Our  new  Automatic  Call  and  Supervisory  Signal  are  the  most 
positive  and  reliable  on  the  market.  NO  BATTERY  STANDING 
O.N  THE  LINE. 

THE  UNION  SWITCHBOARD  CO., 


COUCH  &  SEELEY  CO.. 


BOSTON,     MASS. 


HIGHEST  GRADE 

SWITCHBOARDS 

AND 

TELEPHONES 

FOR 

LARGE  AND  SMALL 

EXCHANGES. 

Send  for  Catalogue. 


WE     MAKE     THE 
FINEST  LINE   OF 

SWITCHBOARDS 

For  1000  Drops  or  Less 
Ever  Produced. 

MAGNETO   BELL 


COMMON    BATTERY 
SYSTEMS. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  deduced  to  a 

Slinininni. 

The  Method  of  Operating  that  we  have  adopted   has   been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

strict     U^    'Voi.jr    ^p^csi-Fi^^^l^ns. 

National  Telephone  Equipment  Co., 

330-S33  liafayette  Avenue,  Detroit,  Mich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


J.  H-  Van  Vlissingen',  PreBident. 
L.  G.  "Wheeleb,  Vice-President. 


W.  C-  Heinroth,  Treasurer. 

L.  G.  Bowman,  Secretary  and  General  Manager. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

153-159  South  Jefferson  St.,  CHICAGO,  ILL. 

NEW  WESTERN  EXPRESS  No.  3 

BRIDGING  TELEPHONE 

ON    FAIRLY   WELL  CONSTRUCTED    LINES  WILL   RING    FROM 
25  TO  35  TELEPHONES. 

NOTICE    THE    GOOD    POINTS: 

The  heaviest  telephone  generator  made. 
Wide  cut  gear. 
Heavy  cast  bearings. 
Silk  wound  armature. 
Platinum  contact  hook  switch. 
Rpceiver  has  no  exposed  metal  parts. 
Finest  adjustable  arm  in  use . 
Transmitter  has  heavy  cast  brass  front. 
Ringers  1200  or  1600  ohms'  resistance. 
Magnetos  can  be  removed  from  backboards 

without  cutting  wires- 
All  connections  soldered. 
Two  batteries. 


New  western  Express 

No.  3 
Bhidginq  Telephone. 


WRITE  FOR   PRICES. 


ORDERS  FILLED  PROMPTLY. 


MAGNETS. 

]iIA«lirETS.  SOI,EIiroi»S  AND  INDrCTION  COII.S  ]!IADE 
ANY  SIZE  AND  TO  ANY  RESISTANCE  FOB 
TELEPHONE  AND  SWITCH- 
BOARD ^VORK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


J 

PHILLIPSDALE,  R.  i. 
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Mil  Incandescent  Lamii  Adjuster 

and  Controller. 


Has  no  springs 
or  strings  to  give 
you  trouble. 
WIti  iioid  the 
heaviest  as  weli 
as  tiie  ligiitest 
shade  and  not 
fall  or  slip.  Can 
use  half  shade 
as  weli  as  the 
large  shade. 
Will  last  a  life- 
time. Easy  to 
operate,  tiandy  to 
adjust.  A  d  j  usts 
your  lamp  up  or 
down  on  cord. 
Adjusts  lamp  at 
anyangie.Throws 
reflection  where 
you  want  It,  out 
to   side  of  room 


or  at  any  angle.  Will  pass  Fire  Underwriters'  In- 
spection. Ask  your  supply  men  for  It.  Prices  and 
discounts  on  application. 

THEO.  SMITH, 


Manufacturer 


tSl   THROOP  ST.. 


CHICAGO.  ILL. 


NEW_TYPE 


"Bug  i 
Proof" 

RINGS  WELL, 
LOOKS  SWELL, 
SELLS  WELL. 

WRITE  FOR  PRICES. 

Liberal  Discount  to 
Trade. 

SPIES 
Electric  Company, 

87-89  W.  Van  Buren  SI. 
Chicago.  III. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I. TELEPHONED  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


We  are  prepared  to  furnlsti  you  an  estimate,  with  plans  and  specifications, for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Information. 
The  Independent   Telephone  Construction  Co.,  334  Dearborn  Street,  CHICAGO. 


Vy  £      ARE      I  IM       B  U  S  I  IM  ESS      ">'  ^^^l^^'  ^^^otb    aerlal"  and 
.,,,,,  ,  u       .  underground. 

( 'ompetent  cable  splicers  always  on  hand. 

CO-OPERATIVE    TELEPHONE     COHSTRUCTIOM     COMPAHY.     CHICIGO. 

THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St. .Chicago,  have  on  hand.ready  for  prompt  delivery.  70  standard  malie  telephones 
which  have  been  In  use  less  than  12  months  and  which  are  In  Brst-clasB  condition.  They  are 
ready  to  dispose  of  same  as  followa  : 

10  Bridelne'Fhonea 89.50  each 

50  Series  "  7.50     " 

10  Desk  "  5.SO     * 

Anyone  interested  In  Cheap  Ttlephonss  will  do  well  to  write  the  above  company  without  delay 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  up  the  most  efflclent  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  yoii. 
Write  us  for  Information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO.. 

KOKOMO,  IND. 


DEALERSIANDICONTRACTORS 

For  Satisfactory  Interoommunlcatlns: 


HON 


At  bottom  prices,  write  to  ^ 

THOMAS,  WILCOX  &  DIETZ,       •       -      Cleveland,  Ohio. 


READY  FOR  THE  MARKET. 

"PEHOO,"  the  iie\r  style  Creole  rosette.  In- 
solation perfect,  lone  fDse,  superior 
In  every  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 

FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IR 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


SPECIAL 
BRIDGING    PHONE 


Kijuipped  with  our  new  flve-bar  nickeled 
bridging  Generator.  1,600-ohm  adjustable 
Ringer.  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm.  and  hard 
rubbt'F  Hell  style  Hi-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mile  line  of 
No.  12  iron  wire  and  is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE    CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72.88  MARKET  ST..  CHICAGO,  ILL. 


..VIADUCT. 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL 


Eureka  Depolarizing 
Solution  for  battery  cells. 

WRITE  rS  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO 
TELEPHONE 

SUPPLT  CC^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


A  Direct  Reading  Ohmmeter. 

Obmiueteris, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAei:  &  BBO., 

Successors  to  American  Electric  Specialty  Ce.» 
128  Liberty  »t.,  TVew  Xorl£  City.       v 

New  York   Agents   Wirt   Electrlo  Co.  Kheo- 
Gtats  and  Brushes. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  llluslratlons. 


Cloth  SI. 00. 
Paper     .60. 


By  CLARK  CARYL  RASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  is  the  first  one  presenting  the  matter  In  such  shape  that  the  layman 
may  understaad  It,  and,  at  the  same  time,  not  written  In  a  childish  manner. 


This  little  work  Is  not  Intended  for  the  Instruc- 
tion of  experts,  nor  as  a  Kul'le  for  professors. 
The  author  has  endeavored  to  bring  tlio  matter 
down  to  the  level  of  those  whosH  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourchaptersarpdevoted  to  Static  Electricity; 
three  each  to  Chemical. Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry; 
Applied  Electro-Mapnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  given 
to  Illustrate  the  practical  application  of  element- 
ary principles  Is  KalnlDg  for  It  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FDR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., 510 marquette bldg, CHICAGO. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  Ho.  36. 


New  powgrf ul  transmitter. 

Concealed  cord. 

BrlderlQg  and  eeriei, 

V«ry  oompaot. 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightni::g 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCnON  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Bia  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sono. 

let  us  tell  you  about  them. 
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We  Cater  to  Those  Who 

Demand  the  Best. 


onss] 


talaybsDaa  ar*— Thar  lb*r 
B»4«,  tut  l«aj*r.  COST  IX»5  FOK 
MAINTENANCE,  tha-w  bUhar  afric- 
*«B07.  aaK*  batfar  aj)pa>r«se«.  claaaa 
raw  aubacii^ara  battar,  uid  cnaBa 
oatlactJaBa  aular  <ban  acj  olbar  Kind- 


Swedish-American 
Telephone  Company, 

69-75    W.    JACKSON    &LVD.,   CHICAGO,    ILL. 


TELEPHONES. 


DO  YOU  WANT 
QUICK  SHIPMENTS^ 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele^ 
phones,  Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 

le  '\A^.  IWIIssouri  JK->re>.  ICansas  OI«y,  ISAo. 


SLOT  MACHINES 

FOR   TOLL   LINES. 

PAY  STATIONS  ^J'onNVESTMENT. 


WE  HAVE  THEM  FOR  LOCAL  AND  LONG  DISTANCE 
LINES.    WRITE  FOR  PRICES. 


Complete  iostructionB  how  to  defraud  all  other 

makes  of  pay  stations  will  be  sent  00 

request. 


THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 


KELLOGG 

PAY  STATIONS 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


No  electrical  connections. 
Signals  mechanically  produced. 
Eachsloigivesadifferent  and  distinct  signaL 
Coins  deposited  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,    the   combination 

being  changeable  as  often  as  desired. 
Can  be  used  with ^ny  telephone  that  has  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  GO. 

220  South  Green  Street, 
CHICAGO. 

NEW  YORK  OFFICE:     346  Broadway. 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOl  PH  STREET. 


8 


TELEPHONES  and 


SWITCHBOARDS 


for  any  size  exchange. 


ui 

CO 


CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jacl(Son  Boul.,     TEI        MCP      Pfl 

CHICAGO,  u.  s.  A.         I  CLi  IfirUi  UUi 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


I  Our  Students 
!       Succeed 

{Our  instruction  helps  students  to 
better  positioos  and  higher  sala- 
I      ries.    This  is  what  a  student  says: 

A  Iilncman  Benefited. 

My  coarse  hns  been  a  benefit  to  me  in 
many  ways.  "When  I  enrolled,  I  was  work- 
ing aa  a  lineman.    

Owing  to  the  ex- 
cellence of yoorin- 
fltmction,  I  was 
advanced  to  the 
position  of  dynamo 
tender, and  thento 
trimmer,  with  an 
increase  in  wageB. 
I  am  now  getting 
practical  experi- 
ence in  bandlinj? 
machinery  and 
winding  arma- 
tures. T  shall  al- 
ways be  a  good 
friend  of  the 
schools. 

Feed  W.  Houghtaling, 
Three  Biver^,  Mich, 

Instruction  by  Mail 

for  Electrical  Workers  In  Electri- 
cal Kngineering,  Power  and  Light- 
ing, Railways,  Lighting,  Car  Run- 
ning.   Monthly  payments. 

When  writing,  state  subject  In 
which  interested. 

1NTEE5ATI0NAL  COBBESPOSDESCE  SCHOOLS 


jEbwARCfS  A^pCo 


door  switch 


(Tlie  liuiig:cxi). 


Porcelain  Insulalion. 
Wire  Connections  in  Front. 

St)leA-l.igh  s  whendnor  is  open  : 
out  when  aoor  is  closed. 

1  Style  B- Lighlswhend'irtrisclosed: 

out  when  door  is  open. 
I  TmE  ECO    OORSWICH  OPERATES 
LIGHTi-EVERY  OTHER  TIME." 


^EM^Y"'"^  H-v 
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Gold 

MedaL 
I'arls, 
1900. 


MEDIUM    AND 

HIGH    SPEED 


ENGINES. 


lAUL. 


:iMOI!MI 


HIGHEST    Eh-.^.. 
BEST  CONSTRUCTION. 


CO. 


CHICACO  OFFICE:  ,     , 

1526  Monadnock  Bulldlrig. 


ERIE,  PENNSYLVANIA. 


JEFFREY  gitrr  DREDGES 


FOR  CATALOGUE. 


THEJEFFREY  MFG. CO 
COLUMBUS,  OHIO. 


BAS  ENGINES   FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  BOO 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN   BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 

WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Xspeoiallr  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  testa  at  Holyoke  enable  us  to  guarantee ; 
IV  Largest  Power  ever  obtained  Jrom  a  wheel  o^  the  same  diameter.    The  highest  speed 
ever  obtai-ned  /or  the  same  power.      The  highest  mean  eMdency  ever  realized  when 
running  from  half  Co  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  p$t 
sible  strength.    A  gate  unequaXed  in  quickness  and  eaae  of  opening  and  dosing. 
Tests  show  orer  81  per  cent,  average  efficiency  wUh  half  to  full  water. 

State  your  Head  and  send  forJ24  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln^his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago,  111. 


^m^mm:m:Qm:mmm.e2 


gl     MONDN  TRAINS      § 


MDNON ROUTE 


rnS  DIRECT  LINE BETneeN 

CniCAGO, 

INDIANAPOLIS 

I  AND 

CINCINNATI. 

4Trairv5  dail/ 

CITY  OFFICE  232  CLARK  ST., 
■■-wrt^t^-  cnicAGO. 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SBND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


f  HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  ail  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

435  vine  St.,    .    Cincinnati 


461  Broadway,  -  New  York 
601  Chcs't  St.,  •  Philadelphi; 
368  Washlnirtoii  St.,  Bostoi 
301  Main  St..  •  •  BufTali 
aia  Clark  St...    •     Chicagi 


234  Superior  St.,  •  C\e\ 

17  Campus-Martlus,  Detroit 

3  Kln£St.,EasC,Toronto,ODt. 


GRAPHITE  FOR  RESISTANCE... 

Made  In  almost  anj  form  required  and  of  1  ohm  or  1,000,000  okms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 

JOi^BPH  DIXOK  CBVCIBL,E  CO.,    -    JBBSEY  CITY,  M.  J. 

TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING 
CHICA60. 


THE  SARGENT  GO., 


f  l_  M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  buili  from  patterns  per- 
fected under  systematic  tests  in  tbe  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contemn 
plating  the  improvement  of  powers,  will  And  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  REQUlRETieNT^ 
AND  SEND  FOR  CATALOQUB. 

S-  MORGAN  SMITH  CO.,  York,  Pa. 

New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages,  140  Illustrations.    Flexible   Cloth  Bidding.    Size  of  Type  Paee 
5  1-3x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marquetle  BldQ..  CHICAGO. 


TRADE  MAKK. 

Tested  Fuse  ^Vire  and  Faee  liinka 

standard  tor  Accuracy. 


In  the  manufacture  of  Fusea  tbere  are  two  essentials. 


isTj  accuracy:  2d,  uniformity. 

The  steady  incre&Be  In  our  but^inefle  duiln^  the  past 
twelve  yeara  Is  the  best  evidence  that  our  ^oodsmeet 
all  requirementB. 

All  kinds  of  Telephone  Fuses  and  Sases, 
well  made  and  at  low  prices. 

CHICACO  FUSE  WIRE  &  MFC.  CO., 

S8-A4  N.  J^fferann<;t..ChrMi7o   8.1.1  Rrnadvav.  New  York. 


AT.T.    EMPLOYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  physical  examinations 
calculated  to  secure  absolute  safety  to  pasBengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  ona 
of  the  safest  railways  In  tho  wurUl  \n 

"the   ONL-T   \VAT" 


REG.TRADE MARKS   Xhe  Rhosphor  Bronze  Smeltin^Co.Iimited, 

2200  Washington  avXphiladelphia. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 
INGOTS,CASTINGS,WIRE,RODS,  SHEETS, ETC. 
'9/u.^jsfu^Jiu,v/-  —  DELTA    METAL-^ 

/X  CASTINGS,  STAMPINGS  and  FORCINGS 

^.  ORIGINAL  AND  SoleMakers  in  the  U.S. 
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CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

ME-NOMIINirE.  MICH,    and      PORTl- A  N  o,  oRCCO  N  . 
WHOLESALE  PRODUCERS 

SO-FOOT    TO    80~FOOT    POLES   OUR   vSPCC/Atrr 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARWIS. 

WHITE  CEDAR.  STb   LOUIS.  LONG  LEAF 

IDAHO  CEDAR  up  to  80  ft.       Chemlcal  Butldlng.  PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

the:  laORTEIR-IVIORSE  OO., 


PRIXUIPAIi  OFFrCES, 


HA.etmx'w,  3HCH. 


IPjCMiAWii^  Qsf>xdv^fji>J6ju  tiW^kiyvvftV  iiMrc^  ^ 


CEDAR  POLLS  JOHN  H. FOWLER 

JLL//ll\    I    U1.L.V/        (705-7  FI5HE/?  Bi-Ofr,,  CH/CAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgi  Stock  Constantly  on  Hand. 


Poles 


HOLDING  ANY    BARCAIN     SALc 


IN    POLES    AND    TIES 


STILLa  ■^e  have  a  large    stock,  especially  in  Toll  Line  Poles  and  Trolley  Ties,  which  we  are 
willing  to  move  at  right  prices.    Let  us  quote  you. 

MALTBY    LUMBER    CO..    BAY    CITY,    MICH. 

CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rmrds:    PIKCOJ«XI9iG.  3IICH.    GBEEIT  BA'F,  WIS.    STEW  dOlVDOW,  WIS. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


Construction  Tools  and  Materials. 

Cross-Arm  Braces, 
Pole  Steps,  Digging  Bars 
and  Shovels, 
Conduit  Cleaners,  Reels, 

PIKE  POLES,  DISTRIBUTING  POLE  TOPS. 


All  Steel  Cable  Reel  .lack. 


Special  Tools  or  Apparatus  Manufactured 
to  Drawings  or  Samples. 


CORRESPONDENCE  SOLICITED. 


W.  H.  ANDERSON  &  SONS, 

Tool  Manwfacturers, 

18  and  20  Macomb  St.,      -       Detroit,  Mich. 


THE  UP-TO-DATE    AMERICAN    TOOL    HOUSE. 

HAVE  YOU  THE  GREEN  BOOK? 

sjsdti^H  <&  he>:me^jvw.a.y  CO. 

UTICA    DROP    FORCE    &    TOOL    CO, 
296    BROADWAY,         ....         NEW    YORK    CITY. 

BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr. 


.ASIHE\^IL.I 


MANUFACTUBERS    OF.. 


LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  60,000  per  day.  Write  forprices  on  pin  and  bracket  specialties 

STREET  RAILWAY  TIES. 

Our  specialty,  7  foot  white  cedar  ties  for  Electric 
and  Street  Bailways. 

I^^^l       1™^^  PERRIZO&SONS, 

^^^  ^i^  ^^"  ^^"  ^^^  ■  Daggett,  Mich. 

Cedar  Poles,    Q  W  SMITH,    Producer. 

Three  Central  Yards.    Office,  830,  225  Dearborn  St.,  Chicago. 

CEDAR  POLES  ''"'"'^  '^*°  ^^^^^^ "'  ^'  ^'^^' 

^=^==^==  Ozan  Lumber  Co.,  -    St.  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Tean.,  Branch  Office, 

Kellerton,  la..  Oak  Mills,  Montlcello,  Ark. 


THE  HORIX  MFG.  CO., 

CLEVELAND,    OHIO, 

MANUFACTURERS  OF 

r  I  IM  OS- 
BRASS  AND  IRON. 


Preserve  Your  Copies 


OF  THB 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

MniteRin  Marquette  Baildtncr        «        ^        .       .        CHICAfirt 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Our  Stock   of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS   AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and   Bagley,  Mich, 


POLES 


W.  C  STERLING  ft  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  fer  ao  yeari. 


TIES. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

]fumfu:tar.n  vid  £)«.len  [n 

Yeltow  I'in*  Croif  Arms,  Losutt  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^^WEITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  (or  DeUyered  Priest. 


POLES 


^S&e 


TOOLS 


M.KLEIIN    &   5I0N. 

To  work  your  way  up. 
With  these  you  will 
not  fall.  If  you  don't 
know  ahout  them  send  for  oar  cata- 
logue. It  costs  nothing. 

Headquarters  for  Linemen's  Tools.  _ 

MATHIAS  KLEIN  &  SON,  "-"cZiSlSo^rSt" 


IniliaiiapolisArDi.BracKet&PiDCo. 

Successors  to  J>  B.  MACERS, 

MANUFACTUnCRS   Of 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'ofh'ce;  12B  S.  Merldlin  SI.,  InddnftpoHK.  1r>(l. 
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ENGINE  TYPE 
GENERATORS 

Installed  in  the  best  equipped  Traction,  Lighting  and  Power  Stations. 


Westinghouse 


'Westinghouse  Engine  Type  Alternating  Current  Generators  Installed. 

Westinghouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and   Canada. 

126P 


We  Can't  give  you  the  Earth!     But  we 

GIVE  YOU  Electricity  Free. 


By  installing  our  system  of 
underground  steam  heating  mains, 
for  the  sale  of  exhaust  steam,  electric 
companies  who  are  operating  our 
system  of  exhaust  steam  heating 
report  that  they  are  paying  all  station 
expenses  and  a  good  interest  on  their 
investment  for  steam  mains.  This 
is  no  fairy  tale,  but  an  actual  fact, 
which  we  will  guarantee.  Write  for 
our  new  pamphlet. 


American  District  Steam  Go. 

LOCKPORT,   N.  Y. 


Mention  Westbrn  Electbician. 
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♦ 
1 


♦ 


♦ 


►•♦•♦•♦•♦•♦•♦•♦•♦« 


►•♦•♦•♦•♦•♦•♦•♦a 


FORT  Wayne  electric  works 


(INCORPORATED), 


The  Latest  Development 
in   Transformers, 

OUR 

"WOOD"  TYPE  A 

OILTRANSFORMERS. 

Capacities  : 
From   5  to    1,200   Lights. 


OUR    BULLETIN  NO.  1013 

WILL  GIVE  YOU  DETAILS. 

WRITE  FOR  ONE. 


SOME  FACTS: 

Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


t 


♦ 
? 


♦ 
♦ 
♦ 


TYPE    A    s    Kw.  UNIT 


: 


Main  Office  and  Factory: 


Fort  Wayne,  Ind. 


►•♦•♦•♦•♦•♦•♦I 


WESTERN  ACENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONADNOCK   BLOCK, 
CHICAGO,  ILL. 


ELECTRIC  FOUNTAINS 


DARLIN.CTON 

ELECTRIC  FOUNTAIN    &    SUPPLY   CO., 

I  120  REAL  ESTATE  TRUST  BLOC, 

PHILADELPHIA,   PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THECUTLER-HAMMERMFG.CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Mana/sctorers  of  Rheo- 
stats la  the  World, 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
tSWITCHBOABBS,   PANEL.    BOARBS.    SWITCHKS,  KXC. 


American  Vilrifled  Conduit  Company, 

MANUPACTURBB8  Off 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  XastftUation 

of  Condalt  Syetems. 
General  OfBces:  89  Cortlsndt  St..  N.  T. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  paes  Inspection  and  carry  tbe  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  &°d  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
■3-17  Cortlandt  St..  New  York. 


RDAMrHRc.J        CHICAOO: 
BRANCHES.  ^^,„  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO : 
71  Flood  Building. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

oitia 
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a  WIMERftL  PBODUOT 

FOR  HIOH-ORADE 

INSULATION 

RAVEN  MINING  CO.,  Marquette  BIdg.,  Chicago,  III. 


•JDi^J/A 


VULCANIZED  FIBRE. 


Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheetSt 
tubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 


VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KARTAVERT. 

HARD  AND  PLEXIBLB  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

Fttr  Eleetnoal  and  Mecbsnlcal  Purposes,  Railway  Dust  Ooardi,  Wutten 
and  PaoklAKS.   Patent  losulatiDK  Cleats. 

MAJrOTACTURKD  BT 

THE   KARTAVERT  UANUFAlTTDRINe  CO..  Wilmlngtoo,   Dll. 


'         N  CANAL  ST.  'l^n«lWDll«« 

c  Hi  c  A  G  0- 1 LL-  u-SA-  nr.sr^'r 


ELECTRIC  WIRING  TUBES, 

TSOUGV  KNOBS,  INSULATORS. 

31ANUFACTURER3  OF 

PORCELAIN    OR     CLAY     SPECIALTIES. 

Knob.,  Cleals.  CIkdIi  Brcikers. 

THE    BOWERS    MANUFACTURINQ    CO., 

MOGADORE,   OHIO. 


OVR.  SPECIAMYjHif  h  grade 
engines  of  medium  capacity 
for  hi^h  or  low  pressure. 
60  sizes  tmder  200  H.P. 


B-F-STURIEVANTCO. 

BOSTON,  MASS. 

HTWrOftX  -  PmiAOIIPHIA  •  CRICAaO 
1^  O  V  D  O  N 


STANLEY  A.  C.  WATTIHIETERS. 

Permanint  Accuracy  Guiranteed. 

STAMLEY  INSTRUMENT  CO., 

New  York:  146  Broadway. 
San  Francisco:  31-33  New  Montgomery  St. 
Canada:  The  Royal  Electric  Co.,  Montreal  and 
Toronto. 


Ijcpansi^n  Bol-ts 


ForfastemngallkinilsofsUactiiretobrickandBtoDewprk 


r»t«i>t«eaQdM'rr.|8AA0  CHURCM, 
8end  tor  catalogue  C.  TOLEDO,  OHIO- 


iE;M©NriQyTQN: 


•       SOkE   AMCRICAff    A^^EftTS 
AND 
LICENBCD    MANUFACTURCRS 
'  row 
N-BOUTon  4  CO.. OF  FRANCE. 


COIylie^\Ni\fa       O.O.ON.BO 

DE   DION    ''WIOTORETTES" 


STANDARD 

or  THE 

WORLD. 


■'.MoioreUetf"mov  be  scenand  trl(d 
HI  CHICAQO  OFFICE,  147  Mlchljfnn 
Avenue. 

N.  Y.  Type  '*WIotorette.' 

DE    DION-BOUTON     MOTORETTE    CO, 

Church  Lane  and  37th  St..  Brooklyn,  N.  Y. 


GlintonLWoods  AUTOMOBILES 


side  View 

LIgbt 

Staiibope. 


Send  for 
Catalogue. 


Lowest 

Priced 

Electric 

Vehicle 

In  the 

World. 


MANUFACTURED  BY 


WOODS,  WARING   &  COMPANY, 

Ceneral  Offices:    Stelnway  Hall,  21  Van  Buren  St.,  Ohioago,  III. 


CLAY  AND  PORCELAIN  MATERIAL. 

Clay  Tubes,  insulators,  Cleats,  Knobs  and  Novelties. 

We  are  located  Id  the  center  of  the  clay  beds  and  can  furnish  the  best  of  material  In  the  clay  line. 
All  sizes  and  styles  according  to  the  requirements  of  the  Board  ot  Uaderwrlters.    Send  for  prices. 

Canton  JNSULftTOR  and  Clay  Co.,  Canton,  Ohio. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
AMERICA. : 


General  Offices;     164  iMARKET  STKEET, 
NEWARK,    N.    J, 

Millious  iji  use  on  One  Hundred  and  Forty-Five  (14p) 
railroads  in  the  United  Stales,  on  over  Seven  Thousand  Five 
Hundred  (7,500)  miles  of  track. 


HAZARD  MANUFACTURING  CO., 

Wires  and  Cables. 


HIGH-GRADE  RUBBER 

COVERED, 

WEATHERPROOF 


aSKBKAI.  OjfFICE  Ain>  WOBKS, 

Wakesbarre.  Ea. 


MAGNET.  OFFICE,  ANNUNCIATOR  WIRE. 

Nkw  York  Office,  Chicago  Officb, 

CO  Dey  St.  lS01-2,Marq«ette  BWg 


^BlackDiamond  File  Works  s 


E«t.  18«3. 


Ins.  1805. 


Twelv* 
Medals 
Awarded  at 
International 
ExposiUen*. 


Special 
Prize 

Gold  Medal 
at  Atlanli, 
1896. 


2a  ovb  etoonm  abb  on  »aim  m  kvebt  ubiadiho  habdwajib 

Vi  8TOBB  nr  THB  VltlTBD  STATB*  AKD  OASADA. 

I  G.  &  H.  BARNETT  GOMPANy,  | 

^  PHILADELPHIA,  PA.  Pf 


I 


AKRON  GENERATORS  andMOTORS. 


Mnllt  in  sizes  from  1  K.  W.  to  300  K.  W. 


GUARANTEED 
MECHANICALLY 

AND 

ELECTRICALLY 

PERFECT. 

Highest  efficiency  and 
modern  design. 

Akron  Electrical 
Mfg.  Company, 

AKRON,  -   OHIO. 


Vol,  XXYIII.       $3  Per  Annul.     »,?.^ft  &-". 


Electrician 
g  CoiUTJany,  Chicago. 


CHICAGO,  APRIL  27,  1901.       r.t'f.tUt«TtraSrcr.!        lO  Cents  a  Copy.       1.  17. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   BELLING  AGENT. 

H.  R.  HIXSON, 

1137  .Monadaock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


18S9'Psrls  Exposition, 
Hedal  for  Bnbber  Imfliilation. 

1893— ^Vorld'a  Fair, 
Hedal  for  Bobber  Inanlatlsm. 


THE  8TANDAKD  FOB 

BVBBEB  IKSUIiATIOIir. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""Z?"  Wires. 
THE  OKONITE  CO.,  Ltd 

ffS';.l»'rcV»ly,:  }""■«"«■     253  Broadway,  New  York. 

<S^  INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


/,-«""»\ 
i^"^' 


Geo.  T.  Manson,  Gen*l  SuH 
W.  H.  Hodgint,  Secy. 


MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARrNE  AND  INSIDE  USE. 

TELEPHONE.   TELBQRAPH  AND   FIRE   ALARTl   CABLES. 

All  WIrei  «r«  tested  at  Factory.  JONESBOHO,  ISD. 


JheUnited  States  Garbon  Gompany. 
'    /7r\   r 


fSPECIALTIES  A SPECIAU3S 
1  ELECTROLYTIC. 


iji^':^.vALTERNATING.  DIRECT:  1 
W^^'^'        ENCLOSED.   OPEN.I 


Cleveland,"  Ohio.  U.  5.    A. 
MOT  IN  CARBON!     TRU5 


Our  Process 
Prevents  Vege- 
table Growths 
from  Reaching 

Conduits. 


'XA^O^O 


/////«Me»»sswsss«S5 


OOlMDCIi-r-S. 

We  Make  Any 

Size 

Desired. 


too    CLCVATIOrt.  (.ONCITUOINAL        teCTION      •HOIVIN* 

THK   JniCHKGAJr   PIPS   CO.,   BA¥    CXTIT,   9IICSIGAN, 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllncr  Extra  Black  FlnisMne  TarnlBb, 

Sterling  JSlaek  Air  Drvlne  Varnlali, 

Sterling  Black  Cor«  Vlat«  TamUlt. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  S.  A^ 


THE  STERLING  VARNISH  CO., 

96  ColmoreRow,  Birmingham,  England. 


This  .No.  176  is  handy 
for  a  desk  'phone  or  a 
wall  'phone— just  suits 
your  PARTICULAR  sub- 
scriber. 


STANDARD  OF  THE  WORLD. 


ERICSSON  TELEPHONE  COi^^sw^y  NEW  YORK 


Full  equipments  for 
exchanges  and  private 
lines.  Ask  for  Cata- 
logue and  informa- 
tion. 


M 


2,000  IN  USE. 

Bipolar  and  UulUroI^r  Uoton 
from  K  to  60  horsepower.  Dyna- 
mos from  10  Ughta  to  700.  We  sell 
or  rent,  Qood  profits  for  agenU. 

Tbe  Hobart  Elec  MieXo..Tray,Olilo 


WE   BUY  AND  SELL 

SECOND-HAND  ELEOTRICAL  MACHINERY. 
WALSH'S  SONS  &  CO., 

MO  WWHIM.TaH  ST.,  NcaWRIC.  N.  4. 


HOLOPHANE  CLASS  CO., 


IB  Eas-I:  sand    S-fe., 


Cofflpound  Prism 
Globes  and  SKadei 

FOR   ALL  KINDS  OF  LIGHTINS. 

TWO  «soi.D      Ha  A  «l  «a  I  o 
OKIE  siijTeb  ivi  e  q  a  1 8 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


ii 


PHONO  -ELECTRIC  " 


WIRE 


'IT'S 
TOUGH. 


■phono-Eleciric" 


Combines  High    Tensile  Strength, 
High     Elastic     Limit    and    Great 
Toughness  with  Remarkable  Wear- 
ing Qualities. 
Trolley  —  Telephone  —  Telegraph. 

BRIDGEPORT  BRASS  CO., 

19  Mnrtiy  St.,  New  York. 


^ESTIIH  EleeMcal  Ingtoment  Co., 


f  tiioB  tludtri  ForUble  Biriet  &dia^ 


'WeateB  Staadard  Portable  Direct 
BeadiBB  MllUvoItaaeter. 


114  120  WUliam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Voltmetert,  liiliiioltieters,  Yoiliinietert, 
AiBoeters,    Hllliiininetert, 

6roiMd  Detectert  a«d  Circuit  Testers, 
OliRinetert,  Portable  Galianoneters. 

Our  Portable  TnstTuments  are  Tecognized  as 
The  Standard  the  world  over.  The  Seml-Port- 
able  Laboratory  Standards  are  still  better. 

Our  Stat'on   Voltmeters  and  Aminetera  are 

DQsurpassed  in  point  of  eiireme  accuracy  and 
lowest  consumption,  of  energy. 

Mention  the  Westeex  Electbicias  when  writ- 
ing for  catalogues. 

LONDON— Elliott  Bros..  >'o.  101  St.  Martfns 

Lane. 

BERLIN— European  Weston  Electrical  In- 
strument Co.,  Bltierstrasse  No.  88. 


^ueen  $c  Co., 

1010  Cliestiiiit  St.,  Phlla. 

480  MONON  BLDG.,  CmICASO, 


Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra> 
Focus  Tubes,  induction  Colls. 


D.  L.  BENSON, 

CONSITLTINQ.  CONSTRUCTINQ, 

BLECTRICAt.  AND 

MECHANICAL  BNalNBER, 

S20  MONADNOCK  BLOCK, 

Talephona  Main  3244.  CHiOACO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHIUDELPHIA 


A  Third  Reason 


why  Bullock  Generators  and 
Mvt'tors  are  always  selected 
by  good  engineers  is  because 
they  .ire  well  ventilated.  In 
building  the  armature  core, 
spacing  pieces,  made  of  em- 
bossed iron,_  are  inserted  at 
sliort  inten'a'ls,  thus  avoiding 
useless  metal  as  when  brass 
ventilating  plates  are  used. 
In  operation  the  air  rushes 
through  the  slots  thus  formed, 
keeping  the  windings  and 
core  perfectly  cool.  Send 
for  our  descriptive  bulletins. 

Bullock  Electric  Mfg.  Co., 

Cincinnati,  U.S.A. 
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Morse  Learners'  Instrument. 


TELEGRAPH 
INSTRUMENTS, 

TELEPHONES, 


Steel  Lever  Key. 


Railway  and  Electrical  Supplies. 


Instruments,   Batteries,   Insulated    Wires 

and   Line   Equipments. 


Box  Relay. 


SEND    FOR    PRICES. 

CATALOGUES    AND    LEARN- 
ERS' MANUAL  FREE 

ON   APPLICATION. 


Main  Line  Sounding  Relay. 


We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Milford,  Conn.,  which  is  rapidly  being  enlarged, 
and  can  beat  the  world  in  prices  on  the  instruments,  supplies,  etc.,  manufactured 
by  us.    We  make  only  the  best. 


^ 
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A  BATTERY  OF   Cbloribe  Hccumulatovs 

is  the  simplest  and  most  satisfactory    means   of    regulating   pressure    at    THE    END    OF   A    LONG    RAILWAY 
FEEDER  which  requires  large  amounts  of  energy  for  short  periods. 

A  MATERIAL  ECONOMY  IS  GAINED  by  keeping  the  generators  fully  loaded  and  a  safeguard  is  secured 
in  case  of  emergency. 


Bulletins  illustrating 
the  application  of 
Chloride  Accumulators 
to  Electric  Railways 
mailed  upon  request. 

Sales        I         Xew-  York. 
Offices:  {     100  Broadway. 
K   L^5 


The  Electric  Storage  Battery  Co. 


Allegheny  Avenue  and  19th  Street,  Philadelphia,  Pa. 


Boston. 
eoSiateSt. 


Chicago, 
Marquette  lildg. 


Baltdiobe. 
Equitable  Bldg 


St.  Louis. 
U'ainwrlght  Bldg 


Cleveland, 
New  England  Building. 


San  Francisco, 
Nevada  Block. 


Detroit, 
Michigan  Electric  Co. 


PUTINUM    FOR  CONTACT  POINTS  IN   ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.     PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
We  sell  PLATINUM  in  any  quantity,  either  large  orsmall.    We  buy  PLATINUM    or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

]ba.k:e>i«   «&   oo., 

MANUFACTURERS  OF   PLATINUM   IN   ALL  SHAPES. 

Newark.  N.  J.  New  York  Office.  120  Liberty  Street. 


Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in   accordance   with    the    specifications    of  the  largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows  : 


H ;  O  ll5ilMMIi'**'iM§ 


aSfcEt 


Q      Hi^li!?*»^liK!S5llliaiE£i 


ZH   ^,   ^ 


o  wiMrif iiSL«*»#iawSJEaiasiOi 


Bundle   of  Telephone  Wire 
with  Seal  Attached. 


»  w  ^^  I  ^        O  I  I  D  C  T  I  T  I  I  T  I  C\  IVI     °^  inferior  wires  by  seeing  that  every  bundle  is  tagged 


A I  Q  n     Copper  "Wire,  bare  and  insulated,  single  and 
ALuU     stranded,  for  telephone,  light  and  power. 

GALVANIZED   STRAND. 


(according  to  grade)  with  one  of  these  seals. 

AMERICAN  STEEL  &  WIRE  CO., 

THE   ROOKERY,    CHICAGO,   ILL. 


i»»»*^««>»«*>*»*«»>*«'*«»«*«»i 
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ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  M  f g.  Co . . . .  — 

Akron  Smoking  Pipe  Co 26 

Alexander.  Thomas li 

American  Battery  Company.  .12 
American  Bridge  Company...  10 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  El.  Telephone  Co 19 

American  Electrical  "Works... 13 
Amer.  Refit.  &  Lighting  Co. ..13 

Amer.  School  of  Corresp — 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co  —  21 
Amer.  Vitrified  Conduit  Co. ..25 

Anderson  &  Sons,  W.  H 23 

Baker  i  Company 3 

Ball  Engine  Company 22 

Barnaclo,  F.  W 5 

Barnes  Company.  Wallace 12 

Bamett  Company,  G.  &  H 26 

Beardsley  Gravity  Dam  & 

Construction  Co 5 

Becker  Brothers — 

Beoham.  George  W 23 

Benson,  D.  L 1 

Berthold  &  Jennings 23 

Besly  i  Co..  Charles  H 26 

Big  Four  R.E — 

Blssell  Company,  The  F 20 

Bine  Ridge  Locust  Pin  Co — 

Bossert  EL  Construction  Co.  .25 
Bowers  JIanufacturing  Co  ..  .26 

Bridgeport  Brass  Co  1 

Bnmt  Porcelain  Works.  G.  F.  7 

Bullock  Electric  Mfg.  Co  1 

Bannell  Telegraphic  Jc  El.  Co.  2 
Camp  Engineering  Company.l4 

Carlisle  i  Finch  Co 26 

Central  Electric  Co 5 

Central  Mfg.  Company 23 

Central  Telephone  &  EL  Co.  .20 


Century  Teleph.  Cons.  Co — 

Chicago  &  Alton  Railroad... .22 

C.  &N.  W.  R-  R 22 

Chicago  Edison  Company —  4 
Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chic.  House  Wrecking  Co.  ...16 

C,  M.  &St.  P.  E.  R 22 

Chicago  Mica  Company 20 

Chicago  Telephone  Co 26 

Chic.  Telephone  Supply  Co... 20 

Church,  Isaac 13 

Cleveland  Armature  Works.. .12 
Columbus  Batt.  &  Spec.  Co..  — 
Continuous  Rail  Joint  Com- 
pany of  America 26 

CooUdge  Fuel  &  Supply  Co. .23 
Co-Operative  TeL  Const.  Co.  20 

Couch  &.  Seeley  Co — 

Cream  Flus  Company 12 

Crescent  Mfg.  Company 14 

Crocker- Wheeler  Company.. — 

Cutler-Hammer  Mfg.  Co 25 

Cutter  Elec.  &  Mfg.  Company.  1 

D.  <fe  W.  Fuse  Company — 

Darlington  Electric"  Foun- 
tain &  Supply  Company —  25 

Davis  AStitt  Company 23 

Dearborn  Drug  &  Chem.  Co.. 11 
DeDion-Boutoa  MotoretteCo.2e 
Diamond  Meter  Company —  4 

Diehl  Mfg.  Company 8 

Dixon  Crucible  Co.,  Joseph.. 22 
Edison  Decorative  &  Minia- 
ture Lamp  Department 12 

Edison  Mfg.  Company 5 

Edwards  &  Company 13 

Eldredge  Electric  Mfg.  Co.. .  — 
Electrical  Engineer  Institute,— 
Electric  Appliance  Company .  13 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company... 24 
Elec.  Motor  i  Equipment  Co.  7 


,.23 


.11 


Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 

Faries  Manufacturing  Co 26 

Farr  Tel.  &  Con.  Supp.  Co. . .  .19 
"For  Sale"Advertisements  ..  14 
Ft.  Wayne  Elec.  Works.,  Inc. 

Fowler,  John  H 

Franklin  Eng.  &  Elec.  Co. 
General  Electric  Company. 
General  Electric  Repair  Co. . .  — 
General     Incandescent    Arc 

Light  Company 12 

General  Incand.  Lamp  Co — 12 
Globe  Auto.  Telephone  Co.... 21 
Gordon  Battery  Company....  4 

Gould  Storage  Battery  Co 6 

Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company...  14 

Harris  Machinery  Co 14 

Hartford  Steam  Boiler  In- 
spection .t  Insurance  Co..  .— 
Hazard  Manufacturing  Co...— 
Heath  Electric  Company  — 13 

Helios-Upton  Company 8 

HobartElec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company...  1 

Horix  Mfg.  Co.,  The 21 

Huebel  A  Co..  C.  J 23 

Humphrey,  Henry  H 12 

Illinois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company — 

Independent  TeL  Const.  Co. .20 
Independent  Tel.  Supply  Co. 2U 
Indianapolis  Arm,  Bracket  & 

Pin  Company 23 

Indiana  Rub.  &  Ins.  W.  Co....  I 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools  ...22 


f^oxr    OXa.Sfslfled    Ixxdes 


Okonite  Company,  The l 

Ozan  Lumber  Company 23 

Pacific  Electric  Company 16 

Palmer  A  Olson 5 

Palmer  Brothers 22 

Paragon  FantS;  Motor  Co — 

Parsell  A  Weed 13 

Perrizo  &  Sons — 

Peru  Elec.  Mfg.  Company. ...23 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  .13 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 22 

Pignolet.  L.  M 12 

Pittsburg  &  L.  S.  Iron  Co 23 

Porter-Morse  Company 23 

Queen  &  Company 1 

Raven  Mining  Co 26 

Eelsinger,  Hugo — 

R.  L  Teleph.  &  Elec.  Co — 

Richmondt  Conduit  Co .o 

Rockwood  Mfg.  Company.. ..   1 

Roebling's  Sons  Co.,  J.  A 13 

Rose  Electric  Company 14 

Sage  &  Bro.,  F.  B 20 

Sargent  Company,  The 22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  .24 

Schureman  &  Hayden 14 

Scott.  Charles  W 19 

Shelby  Electric  Company 1 

Simplex  Electrical  Co.,  The..  1 

Smith  &  Hemenway  Co 20 

Smith  Co. ,  S.  Morgan 22 

Smith, O.W 23 

Smith,  Theo 14 

Spahr  &  Swingle 20 

Spies  Electric  Company 20 

Spon  &  Chamberlain — 

Sprague  Electric  Company  ..  4 
Standard  Construction  Co 20 


Jeffrey  Manufacturing  Co 22 

Johnston,  Thomas  J 13 

Kansas  City  Tel.  Mfg.  Co — 

Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard  &  Sup- 
ply Company 19, 

Kentucky  Electrical  Co 

Keystone  Elect.  Inst.  Co 

Klein  &  Son,  Mathias 

KokomoTel.  &  El.  M.  Co 

Leather  Preserv.  M.  Corp 

Leclanche  Battery  Company. 

Leffel&  Co.,  James 

Lindsley  Brothers  Company.. 

Lowell  Model  Co 

Maltby  Lumber  Company . . . 
Manhattan  Elec.  Supply  Co.. 
Manhattan  Gen'l  Const.   Co. 

Manross,  F.  N 

Mason  Tel.  Pay  Station  Co. . . 

Matthews  &  Bro . ,  W.  N 

McLennan  Sl  Company,  K . . . . 

McRoy,  John  T 

Mica  Insulator  Company 

Michigan  Pipe  Company 

Miller-Knoblock  El.  M.  Co.... 

Miscellaneous  Advs 

Missouri  Electrical  Mfg.  Co. . 

Modem  Gas  Engine  Co 

Mogadore  Insulator  Co 

Monarch  Fire  AppL  Co 

Monon  Railroad 

Muiisell&  Co.,  Eugene 

National  Carbon  Company. . . 
National  India  Rubber  Co 
National  TeL  Equipm.  Co 
New  York  Ins.  Wire  Co.. 
Non- Polarizing  Dry  Batt.  Co. 

North  Electric  Company 

Northern  Elec.  Mfg.  Co 

Ohio  Electric  Works 


Standard  TeL  &  Elec.  Co 19 

Standard  Underg.  Cable  Co. .  .— 
Stanley  Elec.  Mfg,  Company  ..U 

Stanley  Instrument  Co 5 

Star  Brass  Works — 

Sterling  &  Son,  W.  C 23 

Sterling  Electric  Company ...  18 

SterUng  Varnish  Co..  The l 

Stewart  &  Co.,  Frank  H 26 

Stilwell  -  Bierce      &    Smlth- 

Vaile  Company 23 

Stow  Mfg.  Company 22 

Stromberg-Carlson   TeL  Mfg. 

Company i8 

Sturtevant  Company,  B.  F....26 

S warts  Metal  Refining  Co 15 

Swedish- American  TeL  Co.. .18 

Tenn.  Lumber  Company 23 

Thomas,  Wilcox  &  Dietz 20 

Torrey  Cedar  Company 23 

Union  Switchboard  Co 21 

United  States  Carbon  Co 1 

Valentine-Clark  Co.,  The 23 

Varley  Duplex  Magnet  Co. .    2i 

Viaduct  Mfg.  Company 20 

Vulcanized  Fiber  Company.. 26 

Wagner,  Herbert  A 12 

Walsh's  Sons  ifc  Company i 

Warren  EL  Mfg.  Company  . .  .25 

Western  Electric  Co 7 

Western  EL  Supply  Company.  9 
Western  TeLConst.  Company.  19 
Westinghouse       Electric     & 

Manufacturing  Company. .  .24 
Weston  Electrical  Inst.  Co. ..  1 
Whiting  Foundry  Equip.  Co.24 

Willyoung,  Elmer  G i2 

Woods,  Waring  &  Co 4 

Worcester  Company.,  C.  H..-23 

Wright  &  Craycroft — 

Yurgae  Signalphone  Mfg.  Co.i7 
Zerbe  Company \^ 
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PARAGON 
FAN  MOTORS 


>A/RI' 


»RICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO 


ELECTRIC  POWER 


LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving,  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPONDENCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    B27-631   WEST  34th  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


BOSTON, 


ST.  LOUIS, 


THE  GORDON  PRIMARY  CELL 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


KENTUCKY 

INCANDESCENT 

LAMPS 

Once  tried  will  make  a  steady 

Customer.    Price  Right. 

Quality  Right. 

SEND  A  TRIAL  ORDER. 


KENTUCKY    ELECTRICAL    CO., 

Manufacturers  KENTUCKY    ]}J^„«*oN°3",'^^^^^^^^^^^  OWENSBORO,    KY. 


Clinton  E.  Woods  AUTOMOBILES 


WOODS,  WARING   <&,  COMPANY, 

General  Offices:    Stelnway  Hall,  21  Van  Buren  St.,  Chicago,  III. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERN  TYPE  "E.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 
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"PALMER     (Si     OLSON" 
I,     2,    3,     5.    T/i.    10     H.     P. 

Planets 


Circle 

round  and  round 

and 

never  stop. 

Well  constructed  Arma- 
tvires  in  well  designed 
motors  resemble  them  in 
ma-ny  respects. 


Catalogue  and  price-lists  on  application. 


PALMER. 
(Si  OLSON 

MANUFACTURERS, 

210  Centre  Street, 
NEW  YORK. 


Columbia  Lamps. 


UnequaletJ 
in  Quality. 

Highest 
Efficiency. 

Longest 
Life. 

Uniformity 
In  Initial 
Candle 
\    Power. 

Made  in  All 
Candle 
Powers  and 
All  Voltages. 

220-Volt 

Lamps 

a  Specialty. 

No  Delay  In 
Shipments. 


SALES  AGENTS, 

264=266=268=270  Fifth  Ave.,  CHICAGO. 


EDISON 

BATTERY  FAN  OUTFITS 


...WITH. 


EDISON  LALANDE  CELLS 

Arc  the  only  efficient  battery  fan  outfits  on  the 
market.    Invaluable  for  the  sick  room. 


Write  for  Catalogue  No.  4. 

EDISON     MFG.     CO., 

135   5TH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  cent,  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIM  ST.        Write  M.W.  STARK,  Soc'y  and  Treas.,  tor  particulars.       ELKHART.  IND. 


ARE    GUARANTEED 

Best  Insulators.    Are  absolute  non-conduciors.    100^  better  service  obtained  over  wires  enclosed 
in  them.    Indestructible.    Water  and  dampness  make  them  as    hard   as  iion  when  laid  a  solid 
body  of  asphalt  from  manhole  to  manhole.    Price,  F.  O.  B.  destination,  cheapest  of  any. 
We  build  complete  subwavs. 

ELECTROLYSIS  PROOF  CONDUIT  MFC.  CO., 

605  MANHATTAN  BLDC,  CHICAGO. 


Patents 


Fifteen  years  of  continual  practice  before 
theU.  S.  Patent  Oftiee  gives  me  the  ability 
to  render  inventors  valuable  service  In  pro- 
curing their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  S.  and  foreign  patent  laws. 
Patent  Lltlsation.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building.  BALTIMORE,  MD. 

Washington  Office,  602  F  Street,  N.  W. 


iLECTfiO  QALVAN/ZJED  (ONM/r 


,DERGt 


ALL  FITTINGS 


RICHMOND!  CONDUIT  CO. 

■>     iviilw>vuk.e:e    usa-  < 


^ERr  IT  IS.  Ev^eRV  Othch  Weei^  - 
IKmTDHE  ELEnrRl^AL  ritei^MHair^ 


»T^ 


Type  "H.' 


J  The  most  popular  type 
1  of  Switchboard  Instru- 

Jment    on     the      market    ' 
I  Size,     appearance,     sj-f,'  I 
I  tern,  accuracy,  durability 
(  and  price  are  rieht.    All 
,  ranges,  either  series  Or 
^  sbunt  Ammeters.  Par     ' 
ticularly  adapted  to 
isolated  plants 
and    feeder 


HUK. 


panels. 


WHY   USE  0LD=FA5HI0NED 

JEWELED      METERS     AND     LOSE     MONEY     WHEN 
STANLEY  METERS  ARE  PERMANENTLY  ACCURATE? 

SEND     FOR     DESCRIPTION. 

Stanley  Instrument  Company, 

General  Sales  Department:  146  Broadway,  NEW  YORK,  N.  V. 

Pacific  Coast  Agency:  33  New  Montgomery  St.,  San  Francisco,  Cal. 


IHGTON.MASS.ttSA. 


^  ^^ 
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GOULD  STORAGE   BATTERIES. 


9Ce»KK8X8»SK6Ce»»Xa8X«K9S»»3 


e:8Peciai.l,y  adapted  fob 

STREET  RAILWAY 
POWER  PLANTS. 

ALSO  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33(1  St. 
Work..  PEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED    ARC    LAMPS   FOR   ALL   CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  n  BROADWAY,  NEW  YORK. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


▲d]ilBt«r«»   Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
AncboFH  (Tel.  &  Tel.) 

Matthews  A  Bro..  W.  N. 
AKBuna  Imtora. 

Bunnell  Teletrraphic  A  El.  Co. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Aro  Lamps. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnehouse  El.  &  Mtg.  Co. 
AvitomobU«B. 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 

Woods,  SVarlng  &  Co. 
Babbitt         Uetal        and 

SoldeF. 

Gr.  WestemSm.  and  Kefg.Co. 

Swarts  Metal  Refining  Co. 
Batteries  and  Jara. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

CjlumbuB  Batt.  &  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  *t  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co..  The 

National  Carbon  Co. 

•Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Woriis. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A  Swingle. 
Bella,  Buaaera,  Eto. 

BunnellTelegraphlc  A  El  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dreaalnir. 

Leather  Preserver  Mfg.  Corp. 
Beltlns. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrera, 

Sturtevant  Co.,  B.  F. 
Bollera. 

Chicago  House  Wrecking  Co. 
BoltM  (Exi»iiiMi»n>. 

Church,  Isaac. 
Bnoka.   Bleetrlcal. 

Electrician  Publishing  Co. 
Rrldsea    and     Biilldlnsa 

(Steel). 

American  Bridge  Co. 
Rrnahea. 

Itecker  Bros. 

Central  Electric  Co. 

r.eneral  Kleclrlcal  Repair  Co. 

Hohart  Elec.  Mfe.  Co. 

Holmes  FIbre-Gniphlte  Co. 

Sage  A  Bm..  F.  H. 

Western  Electric  Gompnnv. 
Cablca  \See  Insulated  Wires.) 
rnhlen.   Electric  (Seelnsu- 

latedWlres)Coiiper,  Sheet 

nnd  n^r, 

American  EI^c.  Worki*. 

American  Stpcl  A  Wire  Co. 

Central  Electric  Co. 

npneral  Electric  Co. 

Mlss'^nri  Electrical  Mfg.  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Undertjround  C.  Co 

Westprn  Elect.  Supply  Co. 

We-^tern  Electric  Companv. 
Carhona,       Polnta       and 

PIntea. 

Central  Electric  Cn 

Chlcaeo  Edlron  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslneer.  Hutro. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co 
Tnatinaa. 

Sargent  Co..  The. 

Smith  Co.,  S.  Morgan. 
Cbalna. 

JaffreT  Mfg.  Co. 
Ctrevlt    Brealrera. 

Ontt«r  El'^c.  A  Mfe.  Co. 

Western  Eleci  rlc  Companv. 
Caal    A   Aabaa  Handllnv 

Maebla^rr* 

Jaffrty  llff.  no. 
CoIIr   nnd   Mnsmeta. 

MlUer-Knohlock  El.  Mfg.  Co 


Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

SlcLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condalt   and    Condnltn. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and   Termi- 
nals  (Patent). 

American  Elec.  Fuse  Co. 
ConHtroctlon  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric Ll^bt  Plants. 

Beardsley    Gravity    Dam    & 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestinghouseElec.A  Mfg.Co. 
Coprer.  **Tni».  Rnnfirht. 

Swarts  Metal  Reflntng  Co. 
Copper  "Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  Telegraphic  \'  EI.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfe.  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The, 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A, 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Scbools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
C*-o«w-Arin  Rraeep.  Etc. 

Anderson  A  Sons.  W.  H. 
CroHs-Armst     Pins      and 

Brnclcets. 

Blue  Rldee  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfe.  Co 

Independent  Tel.  Supply  Co. 

Tndnlis.  Arm.  Brack.  A  Pin  Co. 

Michigan  Pipe  Company. 

Tennescee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onts    and  STrltcbes. 

Rossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works.  G.  F. 

Kiinn<llTolc[rruphlc.V  El.  T'o, 

Central  Electric  Co. 

Chlcaco  Edison  Co. 

n.  AW.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

npnerftl  Inc.  Arc  Lltrht  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

WestlnghouseEl.  &  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DTTinmon    and    Motni*it. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mftr.  Co. 

Bt(nn'-HTele;,'r:iphlcARl.Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Companv. 

Ft.  Wayne  Elec.   Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Kentucky  Electrical  Co. 

Lowell  Model  Co. 

MIS!;oiirl  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Palmer  »t  Olson. 
I'ars.-li  &  Weed. 

Schureman  AHayden. 

Sprague  Electric  Co. 


Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  P. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Slfg.  Co. 
Bleotrlo  Fountains. 

Darlington  Electric  Fountain 
&  Supply  Company. 
Electric   Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
El«»etric  S*isn'.-. 

Elec.  Motor  A  Equipment  Co. 
Electrical   and  Mechan- 
ical Enslneers, 

Benson.  D.  L. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical    Instrnmenta. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Kevstone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Electro-Platlnsr  Mncli'j'. 

Besly  A  Co..  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Enf?lnes,    Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
Entwines.    Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co..  B.  F. 
Exb'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfit  a. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  P. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

BarnettCcG.  A  H. 
Fire  ExtlnKnlsbers. 

Monarch  Fire  Appliance  Co. 
Flexible  Sbafts. 

Stow  Mfg.  Co. 
For|B;es. 

Sturtevant  Co.,  B.  P. 
Fonnrtry  F(|nipnienf  s. 

Whiting  F'oundry  Equip.  Co. 
Fnses   and    Fnse   Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  FuseWlreA  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

^Veste^n  Electric  Company. 
Gears. 

Besly  A  Co.,  Chas.  H. 
GenernI    Elec.  Snpplles. 

Blssell  Company,  The  F 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 
.    Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Stewart  A  Co.,  Prank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globea     and     Electrical 

Glasairare. 

Holophane  Glass  Co. 


Phcenli  Glass  Co. 
Western  Elect.  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heating     and    Ventilat- 
ing: Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,    Inc.    Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Ifiniters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
InNpection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators   and    Insnlat- 

Ine  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  JIfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 
,    Ohio  Electric  Works. 

Okonlte  Co..  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Insniated      Wires       and 

Cables— Maprnet  "Wires, 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eleotrlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

MIller-Knoblock  El.  Mfg.  Co. 

Mi'^sourl  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  WIreCo. 

Ohio  Electric  Works. 

Okonlte  Co..  The. 

Phillips.  Euijene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
.Innfflon    Boxen. 

Rossert  Elect.  Const.  Co. 

I).  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incandescent. 

Central  Ele£!trlc'  Co. 

Chicago  Ed3son  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Kentucky  Electrical  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,    Inc.,    Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith.  Theo. 
LnmpR.    fncandescent  — 

Replaeerfa  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
LlBrblnlnr;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons,  W.  H; 


Klein  &  Son,  Mathlas. 
Smith  A  Hemenway  Co. 
Masnet    Wires. 

(See  Insulated  Wires.) 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
Mining-  Apparatus,  Elec. 

Crocker- Wheeler    Compa  ny. 

Jeffrey  Mfff.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

WestlnghouseEl.  A  Mfg.Co. 
Motors  — See    Dynamos  and 

Motors. 
01  ouldin^»a.  Electrical. 

Wright  A  Craycroft. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent    Attorneys. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Phospbor   Bronze. 

Besly  A  Co..  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bongbt      and 

Sold. 

Baker  A  Company. 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
poles    and    Ties, 

Benham.  George  W. 

Bertbold  A  Jennlnes. 

Coolld^e  Fuel  A  Supply  Co. 

Davis  AStltt  Co. 

Fowler.  .lohn  H. 

Huebel  A  Co.,  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Ozan  Lumber  Company. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter-Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son.  W.  G. 

Torrev  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works.  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
PoTver      Transmission 

Mncblnery.' 

.Teffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smlth-Vaile. 
Pnlleys. 

HarrLs  Machinery  Co, 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

StUwell-BIerce  Smlth-Vaile. 
Roil    Bonds, 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West.  Sm.annReflnlnKCo. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Partes  Mfg.  Co. 

Smith,  Theo. 
Re-WIn  dine— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Cp. 

Saee  A  Rro.,  F.  B. 

Westinghouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 

Alexander,  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Harris  Machinery  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Rose  Electric  Company. 

Schureman  A  Havden. 

Walsh's  Sons  A  Co. 
Sbndes. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Pacific  Electric  Co. 
Solderinc:  Flnx. 

Cream  Flux  Co. 
SpeaUIni?  Tubes. 

Central  Electric  Co.  .   , 

Edwards  A  Company. 
Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Z^ox?   JVix>]:ia.toe>tlo^l    lude^K    of   iVcl^ejrtlAeuAex^tfli    See    Pa^o 


[    Speed    ladlcators, 

]        Besly  A  CO..  Chas.  H. 
Queen  A  Go. 

Robertson  &  Sons,  Jas.  L. 
Weston  Electrical  Inst.  Co. 
Springs. 
American  Steel  A  Wire  Co 
Barnes  Co.,  The  Wallace. 
Manross.  F.  N. 
Steel    Boxes. 

Bossert  Elec.  Const.  Co. 
Storaee    Batteriea. 
\merlcan  Battery  Co. 
Columbus  Batt.  A  Spec.  Co 
Electric  Storage  Batten'  Co. 
Gould  Storage  Battery  Co. 
Helios-Upton  Co. 
Structural   Iron    Work. 

American  Bridge  Co. 
Tapea,  Inaulatlufr. 
American  Electrical  Works. 
American  Steel  A  Wire  C6. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Teleernph  »«nppllefi. 

Bunnell  Telegraphic  A  El.  Co. 
Telephones,     Telephoti.- 
Materlal    and    S-vritch- 
boarda. 

American  Elec.  Fuse  Co. 
American  El.  Telephone  Co. 
American  Toll  Telephone  Co. 
Blssell  Company.  The  P. 
BunneilTelegraphicA  El.  Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co, 
Century  Telephone  Cons.  Co, 
Chicago  Telephone  Sup.  Co. 
Co-Operatlye  Tel.  Const.  Co. 
Couch  &  Seeley  Co. 
Ericsson  Telephone  Co. 
Parr  Tel.  A  Cons.  Supply  Co. 
Globe  Automatic  Tel.  Co. 
llorix  Mfg.  Co.,  The 
Indejiendent  Tel.  Const.  Co. 
Independent  Tel.  Supply  Co. 
Kansas  City  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mason  Telep.  Pay  Station  Co. 
Missouri  Electrical  Mfg.  Co. 
National  Tel.  Equipm.  Co. 
North  Electric  Co. 
Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 
Scott.  Charles  W. 
Standard  Construction  Co. 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co 
Swedish-American  Tel.  Co. 
Thomas,  Wilcox  A  Dletz. 
Union  Switchboard  Co. 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Western  Tel.  Const.  Co 
Vnrgae  Slgnalphnne  Mfg.  Co. 
Telephone  Herviee. 
Chicago  Telephone  Co. 
Tnola. 
Anderson  A  Sons,  W.  H. 
Klein  A  Son,  MathlH«:. 
Missouri  Electrical  Mfg.  Co. 
Smith  &  Hemenway  Co. 
Trnnsformera. 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works.   Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfff.  Co 
Trucka,  Electric  Car. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 
Tnrblne  Water  'Wheela. 
Leffel  A  Co.,  Jas. 
Smith  Co..  S.  Morgan. 
StUwell-BIerce  Smlth-Vaile, 
Varnishes. 

Sterling  Varnish  Co. 
Vnlcanlaed    Fibre. 
Vulcanized  Fibre  Co. 
W^hlte-'WaabfluK    Bl'cb'a. 

Star  Brass  Works. 
Wire.    Bare. 

American  Steel  A  Wire  CO. 

Besly  A  Co..  Chas  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Ontflta. 

Queen  A  Oo. 

Willyounff,  Elmw  O. 
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BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 

A^» 'V/' C^  ^T^  T"^  TV/T       /^TT^"  f   T^TTT^^^     From  which  may  quickly  be  formed,  wired  and   installed 
^5   Y   ^5    L    JlLIVI       V_/r       LJ-IN  1    1    ^5     anything  in  the  shape  of  thoroughly  weatherproof         L. 

ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS    ofanystyleorvarlety. 


•  When  through  using 
the  receptacles  in  the 
shape  of  .one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
_  something  else— some- 
_  thing  entirely  different. 


THREE   BRElt'STER   RECEFTACI.ES   ASSEMBIiEIt 
AITI>    GOMNBCTED    TOQETHEB. 


Illustrating  method  of  use  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who   want  to   keep 

abreast  of  the  times  by-electrical  advertising  and- 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PABTS  OF  TBE  UNIT  BEAD'S' 
TO  ASSEUBIiE. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


•  THE  COMNECTISTG  lilSIK.' 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT   LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR    "BRUNT"   TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


FAN  MOTORS 


DIRECT  CURRENT 

SINGLY  ON 

110-220-500   VOLT 

CIRCUITS. 


In  Groups  in  Series. 

Two  llOFans  ODZ20V. 
Five  1 10  Fans  on  550  V. 
Three  170  Fans  on  SOO  V. 
Two    250  Fans  on  500  V. 


ARCTIC    CEILING    FAN    MOTORS. 

WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AMERICAN  BLBCTRIC  COMPJVNV,  Northwestern  Aieiitl,  St.  Paul,  nino. 
MERCANTILB  ELECTRJC  CO.,  8io  Spruce  St..  St.  Louis,  Ho. 

CALIFORNIA  ELECTRICAL  WORKS, 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


Son  Francisco,  Cal. 


ANTWERP, 
aa  Rqo  BondewTBi. 


LONDON, 

Bridffo  Cb  aaibara.  171  QooonVlctorla 

St.,  B.  <;.,  tat  NarU  Waolirlch,  B. 


PARIS, 
46  Aranna  da  BrataaU. 
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New  Continental  Lamp 

FOR 

MO  Volt  Direct  Current  Circuits 

AN   IMPORTANT  ADVANCE  IN  ARC  LIGHTING 
A  Gain  in  Light  Economy  of  35yo  over  all  other  Arc  Lamps 

97  Volts  at  Arc  with  110  Volts  at  Mains 
102      ''      "     ''       ""     lis      '^      "      " 

in"!       ii       (i      ii        (i      |2n      ((       ((        a 


Will  guarantee  31  Ampere  Lamp  to  give  the  same 
light  as  an  ordinary  5  Ampere  Lamp 

NO  DEAD  RESISTANCE 

The  Patents  are  fundamental  and  are  owned  by  this  Company 


HELIOS-UPTON  COMPANY.  PHILADELPHIA.  PA. 


STANDARD  OF  THE  WORLD. 

We  are  the  original  and  largest  manufacturers  of 
ceiling  fans  in  the  world.  Many  seasons  of  constant 
use  have  absolutely  demonstrated  the  superiority  of 
Diehl  fans,  and  the  large  and  constantly  increasing  de- 
mand for  them  throughout  this 
and  other  countries  is  one  of  the  best  0'' 

recommendations  for  their   adoption 
that  we  can  offer. 

Diehl  fans    are    copied;,  but  never 
equaled.      They  are  withciut  question 
the  most  perfect  fans  on  the   market. 
Electrically  and  mechanic  ally  perfect, 
attractive  in  appearance,   splendidly 
finished,  highly  efficient,  noise- 
less in  operation,    free  from  re- 
pairs— are  some  of  their  impor- 
tant features.      Fourteen  years' 
experience  in    the  manufacture 
of  ceiling  fans  assures  perfection 
in  all  respects. 


OUR  CEILING  AND  ELECTROLIER  FAN  PATENTS 
SUSTAINED  Br  U.  S.  COURT  DECISION. 

Use  or  sale  of  infringements  stopped  by  injunctions 
March  Sth  and  December  5th,  1900. 

We  furnish   two  types  of  ceiling    fans,   two  or  four 
blades.  We  carry  the  largest  line  of 
'  designs  and  finishes  to  meet  all  pos- 

sible requirements. 

Cut  illustrates  ceiling  fan   No.  13 
with   switch.      It  has   a  very   orna- 
mental corona  and  basket,  also  switch 
controlling    fan    when    operated  on 
no  or  220  volt  circuits. 
All  standard  fans  wound  for  direct 
arc  circuits  of  any  amperage  at 
same   price    as   no   volt.       All 
ceiling   fans    have  blades    with 
60-inch  sweep. 

Investigate  the  merits  of 
Diehl  fans  before  placing  your 
orders. 


DIEHL  MANUFACTURING  CO., 


r  NEW  YORK,  561-563  Broadway. 

«i.n...     „--.. CHICAGO,   (92-194  Van  Buren  St. 

SHOW     ROOMS      BOSTON,   12.8-132  Essex  St. 

iiuuilltf    I  pHlLADELPl'IA,  W.  IrwInCheyney&Co. 

NEWORLEAIIS,  Newman-Spranley  Co.,  Ltd. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


i 
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NOW  15  THE  TIME 
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...   TO  BUY  .   .   . 


CONSTRUCTION 
MATERIAL 


Paranite  Rubber  Covered  Wires  and  Cables. 

Warren  Alternating  Apparatus. 

Eddy  Direct  Current  Generators  and  Motors. 

Roebling's  Wires  and  Cables. 

Telephones,  Switchboards  and  Line  Supplies. 

Electric  Railway  Supplies. 

Largest  and  Most  Complete  Line  of 

"Everything  Electrical"  in  America. 

Prompt  Shipments  from  St.  Louis  Stock. 


WESTERN  ELECTRICAL  SUPPLY  CO. 

ST.  LOUIS,  U.  S.  A. 

Write  US  for  Prices,  Descriptive  Matter  and  Catalogues. 
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MAY  1 7IH 

WILL  BE  PRESS  DAY  FOR  THE  FIRST 
SPECIAL  NUMBER  OF  THE  WESTERN 
ELECTRICIAN,  COVERING  THE  NIAGARA 
FALLS  MEETING  OF  THE  NATIONAL 
ELECTRIC  LIGHT  ASSOCIATION. 

COPY  FOR  ADVERTISEMENTS  CAN- 
NOT BE  RECEIVED  AFTER  MAY  i6th, 
AND  SHOULD  BE  FORWARDED  MUCH 
EARLIER  TO  SECURE  THE  BEST  ATTEN- 
TION AND  GOOD  LOCATION.  IT  IS  NOT 
TOO  EARLY  NOW  TO  FORWARD  COPY. 

THIS  SPECIAL  INTERNATIONAL  NUM- 
BER, BESIDES  CIRCULATING  THE 
WORLD  OVER,  WILL  BE  MUCH  IN  EVI- 
DENCE AT  THE  CONVENTION  ITSELF 
AND  AT  THE  PAN-AMERICAN  EXPOSI- 
TION, AND  WILL  CONTAIN  MANY 
SPECIAL  FEATURES  INTERESTING  TO 
THE  DELEGATES  AND  VISITORS  TO  THE 
CONVENTION  AND  TO  THE  PAN-AMERI- 
CAN EXPOSITION. 

MAY  24IH 

WILL  BE  PRESS  DAY  FOR  OUR  SPECIAL 
CONVENTION  REPORT  NUMBER  (COPY 
RECEIVED  UP  TO  MAY  23d),  IN  WHICH 
WILL  APPEAR  A  FULL  REPORT  OF  THE 
NIAGARA  MEETING,  INCLUDING  A  FULL 
ACCOUNT  OF  THE  PROCEEDINGS,  NEWS 
AND  GOSSIP  OF  THE  CONVENTION, 
NAMES  OF  THE  NEW  OFFICERS,  AND  OF 
THE  DELEGATES  AND  OTHERS  AT- 
TENDING THE  MEETING,  AND  EVERY- 
THING OF  VALUE  AND  INTEREST  RE- 
LATING TO  THIS  NOTABLE  GATHERING 
OF  LEADING  ELECTRIC  LIGHT  AND 
POWER   MEN. 

BOTH  OF  THESE  NUMBERS  WILL  BE 
ILLUSTRATED  IN  THE  WESTERN  ELEC- 
TRICIAN'S BEST  STYLE,  AND  UNDOUBT- 
EDLY THEY  WILL  BE  THE  MOST 
VALUABLE  AND  WIDELY  CIRCULATED 
ELECTRIC  LIGHT  AND  POWER  NUM- 
BERS ISSUED  BY  ANY  JOURNAL  DURING 
THE  ENTIRE  YEAR. 

BENEFIT  YOUR  BUSINESS 
BY  PLACING  A  LIBERAL 
ADVERTISING  ANNOUNCE- 
MENT IN  BOTH  OF   THESE 

SPECIAL  INTERNATIONAL 
NUMBERS. 


^^^^H^•H^^^^^W^^^•^»t"H^^i•^l^^H•^^^H^^^^^'^■^■I■■I■■I■■I■■^'I"I"^I■■l■■^^^ 

AS  GOOD  AS  THE  NAME. 

COLUMBIA  CARBONS 

FOR  ENCLOSED  AND  OPEN  ARCS. 


A  FEW  YEARS  AGO  PRACTICALLY  ALL  THE 
HIGH  GRADE  CARBONS  CONSUMED  IN  THE 
U,  S.  WERE  SUPPLIED  BY  IMPORTERS.  TO- 
DAY WE  ARE  SUPPLYING  THE  BULK  OF  THE 
TRADE  IN  THIS  COUNTRY  REQUIRING  HIGH 
GRADE  CARBONS  BECAUSE  COLUMBIA 
CARBONS  ARE 


6UARANTEED  SUPERIOR 


TO  ANY  IMPORTED  CARBON.  SEND  US  A 
TRIAL  ORDER.  IF  THEY  ARE  NOT  ALL  WE 
CLAIM  FOR  THEM,  YOU  CAN  RETURN  THEM 
AT  OUR  EXPENSE.  THE  PRINCIPAL  CENTRAL 
STATIONS  HAVE  DISCARDED  IMPORTED 
CARBONS  FOR  THE  COLUMBIA  BECAUSE 
THEY  ARE  ACKNOWLEDGED  FAR  SUPERIOR 


TO  IMPORTED  CARBONS.  | 

SAMPLES  FURNISHED  FREE  OF  EXPENSE.  ■f 

NATIONAL  CARBON  COMPANY,        I 

1198  W.  Madison  Ave.,  CLEVELAND,  OHIO.      I 

j.4.^.^^.^,^.^4^..H^^H^4-i-^4^^^^-i^^^^^^^^^H^^^^^^^^M^^■^^^■!■■I■■I■■^■^^l■^I■■^^!■■I■■^■I■!■^■l^$ 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices :  100  BROADWAY,  NEW  YORK 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,   Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Sail  Lake  City,  Utah. 
Sydney,    N.    S,    W, 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 
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Use   our  Engine  and  Dynamo  Oils  witliout  collecting  and  filtering  same 
through  a  good  filter.    These  oils  are  high  priced  but  do  not  wear  out. 

D  O  N  '  T  use  our  Cylinder  Oils  on  small,  cheap  Engines  and  Pumps. 

We  do  not  carry  or  make  cheap  oils.  Use  our  oils  only  on  your  high  grade,  high  duly  plants. 

i-UBRiCATiNO    ^11-    c3E:F>iek.r9'-riviEr4-r. 

DEARBORN      DRUG  AND     CHEMICAL     WORKS, 

27,  28,  29,  30,  31,  32,  33  and  34  RIALTO  BUILDING, 
Wm.  H.  Edgar,  President. 


WRITE      US 
Make  of  Engine, 
Kind  of  Plant, 

Steam  Pressure,  and 
State  your  troubles. 


CHICAGO.  ILL. 


TELEPHONE,  HARRISON  1358  AND  1373. 


% 

% 
% 

■% 

•»5 
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THE  GENERAL  ELECTRIC  COMPANY'S 

INSTALLATIONS 


SUB-STATION  OF  THE  BUFFALO  GENERAL  ELECTRIC  COMPANY. 

GENERAL  OFFICES,  SCHENECTADY,  N.  Y. 

Chicago  Office,  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


:? }f  }f  jf  s' p*- s«"' }?•  p ■  ^' ^=' :? 8? »r ^'•  jr-  jr  1^ ^" ^- ^  ^- ^'•  ^- k* p"- p" ^'■•  p" :? ^i' :?:«':?:?:«■•  s? :? :r- s? ^r a? »r *•'•  »•'■  ji'-  :?•  ^i" »r :?  jf  :?■  ^- ff- :«■•:«■•:? :e :?:?  jr a?:?:? :f  jf  ^ :r s? K" :? 


Alternating  or  Direct  Current 

Generators  "^  Motors. 

Factory  and  5hop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  ilfg.  Co., 

Pittsfield,  riass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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HOOT  MON! 

You  hae  heard  nae  doot  o'  the  Cutmann 
wattmeter.  There's  no  sic  anither.  For 
alternating  current  worl<  it's  the  very 
best,  an'  you  couidna  do  ony  better  than 
to  try  it. 

The  maimers  guarantee  it,  an',  for  the 
matter  o'  that,  so  do  we. 


SEND  TRIAL  ORDER.       SEND  IT  NOW. 

ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL    SUPPLIES, 
92  and  94  West  Van  Buren  St.,  Chicago. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  aU  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


EMPIRE 


CLOTH 

IND 

PAPER 


A  high-grade  insalator.composed  of  specially  woven  mnslin 
or  prepared  bond  paper,  treated  Tfith  two  evenly  distribnted 
coats  of  linseed  oil,  parified  by  onr  own  process  and  thor- 
oughly baked.    Average  breakdown  test,  506  volts  per  mil. 


CHICAei<». 


MIGA  INSULATOR  COMPANY, 

"Originators" 


fiKW  YORK. 


ENGINEERING. 

^    HERBERT  A.  WAGNER, 

Consulting  Engineer 

Railway  Lighting   and  Power  Planit, 

41 B  LOCUST  IT.,  ST.  LOUIS,  MO. 


MANROSS 

HAIR  SPRINGS 

rOR    ELECTRIC 

I^DIC^TII^r.  /%rNiO  RECORDING 


Largest  Manufacturers  of 
Hair  Springs  in  tlie  United  States. 

Non-JIagnetic  nalr  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


SPRINGS 

All   Small  Springs  Used 
by  Electrical  Trade. 

TlieWallace  Barnes  Co,, 

Bristol,  Conn. 

ESTABLISHED  18u7. 
Submit  sarapleu  for  prices, 
^sortinciit.  lil>,'h-itnt(le   1 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  and  prevent  euttlng.    Absolutely  will  not  gum  the  brushes. 
SOe.  per  atlck.   SS.OO  per  dozen     Bend  50e.  ttor  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Kl|.|  euiini    9    AA  Sole  llannfBOtnrers, 

a    fflCLCnilAII    V    uUii    90»,  100   WasUnston  street,      .     CHIOACIO. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  SentnlOlllcei:    6T2-678.flRST  AVENUE,  NEW  YORK. 
THADC    ^g       I       Mark. 

Manufaeturars  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

wniTC  ron  attractive  bulletins. 
BranoK    OfFloos: 

Cblcip,      Phlliilelplili,      Boiton,      einelud,      SI.  Loab,     Mllw»liw,      CIdcIdhiII,      DtDver,     SI.  Pul. 


G.  I.  INCANDESCENT  LAMPS. 


Price 

J2.00, 
Delivered. 


mm 


A  THOROUGH  school  for  the  beginner— a  valuable 
J\  reference  book  for  the  expert.  If  not  found  sat- 
isfactory money  refunded  upon  return  of  book  in 
good  condition,  Contains  a  dictionary  defining  1,500 
electrical  words,  terms  and  phrases.  It  carries  you  from 
the  fundamental  principles  of  electricity  to  the  finished 

dynamo  

E.  B.  Waugaman, 

Electrical  Wlreman.  Kittanning,  Pa. 

Cleveland  Armature  Works,  Cleveland,  Ohio. 
GeDtlemen:— I  received  your  book,  Practical  Electric- 
ity, and  would  not  part  with  it  for  four  times  Its  cost  If  I 
could  not  get  auother  copy.  Yours  truly.  E.  R.  Waugaman. 

CLEVEUND  ARMATURE  WORKS.I28IHaniiltonSt.,Cleveland.O. 


(HMj  C4MU 


M 
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McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

136  WASHINGTON  ST.,  CHICAGO 


VOLT=AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
y  Circuits,  Locating  Faults,  Grounds, 
^^'    t  etc. 
^^^  RELIABLE.       ACCURATE. 

A^am^S         Send  /or  Circular. 
STTT  L.  M.  PICNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


CREAM  FLUX 

Air  ABSOIilTTEIi'T  KON.COBROSrrE  IKS1TI.ATIKC» 
■OI.DEBIK6  FliUX.  FOB  AIiI.  METAIiS. 

Contains  no  acid  or  any  element  injurious  tO  electrical  connections. 

ENDORSED  BY  THE  NATIONAL  BOARD  OF  FIRE  UNDERWRITERS  AND  ALL  USERS. 

YOU  CAN  make  more  than  double  the  number  of  perfect  connections  !n  one-naif  the  time 
with  Cream  Flux  than  you  cao  with  tbe  same  amount  of  any  other  flux  Put  up  in  cans  at 
16c..  25c.,  50c.  and  76c.  Special  prices  in  quantity.  Send  150.  for  trial  box.  Weguaraatee 
it  mad  It  aot  tatMmctory  tnoaey  will  be  nfund^d. 


THIS  IS  IVHAT  ONE  USER  HAS  TO  SAY  OF  IT: 

it  AFTER  baving  tried  the  varioui  soldering  salts  on  the  market,  and  after  giving  youx 
■^^    C-eun  Flux  severe  tests  on  heavy  cable  connections,  and  on  the  finest  stranded 
ileilble  drop  cord  work,  we  can  safely  say  it  meets  all  claims  you  make  for  it.    I  consider  it 
one  of  tbe  best  ever  offered  for  sale.  Very  truly. 

"Per  J,  H.  Qoehst,  Gonstr.  Sunt.  CHICAGO  EDISON  CO." 


FOB  SAXE  BT  AXIi  SVPPIiX  HOUSES  OB 


CREAM  FLUX  CO., 


Sot*  Manufaolurert, 
100  Washington  St., 


CHICAGO. 


Henry  H.  Humphrey, 

CoDsnlting 

Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


AMERICANlIfr 

ARE  THE   BEST.    Send  lor  descriptive  Circular. 

Absolutely  Non-lnfrlngiRg. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  IIIS9.         171  S.  Clinton  St.,  Chicago.  Ill, 


PHOTOMETERS 

For  Central  Stations,  Laboratories,  Lamp  Factories,  Etc.^ 

IN  UWE  BY 

Edison  Illuminating  Co..  N.  Y. ;  Narragansett  Electric  LIpbt  Co. ;  Buckeye  Elec- 
tric Co.;  Yale  University;  Harvard  University:  Case  School  Applied  Science; 
Worcester  rolytecbnic  Institute;  Ohio  State  University;  University  of  Virginia; 
Clark6on  School  of  Technology;  Adelbert  College,  etc.,  etc. 

OUR  No.  1  STATION  PHOTOMETER  has  recently  been  redesigned;  it 
baa  every  possible  convenience  and  Is  rigidly  accurate.    Write  for  particulars. 

simple  Rotators  for  Mean  Horizontal  C.  P.:  Universal  Rotators  for  Mean 
Spherical  C.  P. ;  Amyl  Acetate  Standards  (certified  by  the  Reicbsanstalt)  la  stock.. 

We  make  a  full  line  of  Electrical  Test  Inst  rumen  ts. 
Correspondence  Invited. 

ELM  ERG.WILLYOUNG,  97-99  Fulton  St,,  New  YoiL 


April  2-.   1901 
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■VOCNC  p.  PMUJPC, 


e.  «.  nBMW«TO«,  JM.,  I 


AMERICAN  ELECTRICAL  WORKS. 

■  /^/   BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERK^ANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

KVW  YOKK  OTOBK,  W.  J.  WfttlOIl,  M  COFtlaodt  51. 

Ohioaqo  Storb.  F.  E.  DoDohoe,  82  Lake  St. 
MomrmKAL  B&AXOH.Bugaoe  F.  PlUlUpi'  BleecriMl  Worki. 

MAIN   OFFICES   AND   FACTORIES.    PHILUPSDALC.    R.   I 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  ibe  Market. 
Wrlie  for  Prices. 

Maaafactaral  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,   MICH. 


ol-bs 


ForfasteniDgallkiQds  of  siractareto  brick  and  atone  work 

Patentee  and  MTr.  ISAAC  CHURCH, 
Send  for  cataiogme  a  TOLEDO.  OHIO. 


Six  Yeirs  with  GenertI  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


WE  BUY  OLD  BELTS 

OK  5CRAPS.  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR   AND   RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


The  Franklin  Model  Gas  Engine. 


■HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

SEND  FOR  ENGINE  CATALOGUE  NO.   16. 

PARSELL    <&,    WEED, 


129-131  YV'est  31st  Street, 


BTew  "Vork  City 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  C04 


WORKS    AT 
TRENTON,  N.  J. 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow-Bnrning  leatlierproDf 
and  Slof-Barning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


400  "Us;d  "  Outriggers,  good  as  new,  complete  witli  Eddy  'Windlass  and  Bracket 
shown  in  cut.  By  using  our  Outrigger  you  can  save  Pole  and  Suspension  Pulleys — 
Strand  for  Suspension  and  get  a  GOOD  Windlass  and  Iron  Bracket  free.  Our  price  is 
very  little  more  than  twice  the  cost  of  new  "Windlass  alone. 


Also  150    Miles   No.  6  "Used"  W.  P.  Copper  Wire. 
175    Miles  No.  10  "Used"  W.  P.  Copper  Wire. 

tSnbject  to  previoiis  sale  at  15o.  per  lb.  for  6,  and  16c.  for  A  o.  10. 
'So  orders  accepted  for  less  than  500  lbs. 

This  Wire  has  all  been  thoroughly  overhauled,  the  bad  places  in  the  insula- 
tion cut  out  and  soldered  and  taped  coonectioos  made  where  necessary. 

"WRITE  FOR  PRICES  IF  INTERESTED. 

W.  N.  MATTHEWS  &  BROS. 


320  N.  6th  Street, 


ST.  LOUIS. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc..  etc. 

Thousands  of  ttils  style  used  In  show  windows. 

Qet  our  Catalogue  and  Prlce.«. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST..  CHICAGO. 
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April 


27,  1901 


WANTED. 

To  lease.a  telephone  plant  In  a  };rowlnjiwesifrn 
town.foratermofyears.  Would  like  to  hear  from 
l>anlcs  havint:  a  plant  for  sale  or  lease.  Address 
GEO.  1).  OOI'LL).  2620  Western  Ave  .  -Mattooii. 
111. 


WANTED. 

A  good,  temperate.  Industrious  man  for  a 
small  electric  I'shi  plant.  .Must  uiider&iand 
boilers,  engines  and  dvnamo*.  ana  be  able  to  do 
line  work  Addr^-ss '"  W  T.."  care  Wesu-rn 
Electrician,  rao  Maniiiottc  building,  Chicago. 


WANTED. 

Salesman  for  an  elecirUal  supply  bouse  in 
Michigan.  Would  be  part  of  the  time  in  the 
house  and  part  of  the  time  on  the  road  State 
qualincatlons,  salary  expected,  ^'here  last  em- 
ployed, etc.  Address  mix  310.  carL*  Western 
Electrician.  510  Marqueite  lildj,'..  i.'hlcago. 


WANTED. 

Position  i)v  engineer  who  has  had  12  years' 
practical  experience  withcorlissand  hiiib  speed 
engines,  boilers,  pumps,  dynamos  (both  alter- 
nating and  direct  current),  line  work  and  wiring. 
Can  furn'sh  good  references.  Will  call  and  see 
parties  in  need  of  an  engineer.  Address 
'•  ENGIXEKR."  care  Western  Electrician.  olO 
Marquette  lUdg  .  Chicago. 


WANTED. 

Experienced  and  thoroughly  competent  me- 
chanical draftsman  and  designer.  Permanent 
position  to  the  right  person,  .address  MIL- 
WAUKEE ELECTRIC  CO  ,  286  Reed  Street, 
Milwaul^ee,  Wis. 


WANTED. 

First-class  experienced  mechanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman, 
P.O.Box  911,  Piitsbuvg,  Pa.,  stating  experi- 
ence In  full  and  giving  references. 

WANTED. 

By  an  electric  construction  company  In 
Michigan,  a  competent  man  to  act  as  general 
foreman  in  charge  of  construction  work.  Must 
be  experienced  and  active.  State  age.  qualifica- 
tions, references,  etc.  Address  "  Box  210."  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


WANTED. 

A  position  is  offered  with  a  Arm  of  electrical 
contractors  to  an  educated  m^n  capable  of  mak- 
ing estimates  and  getting  business.  Apply. 
giving  experience  and  full  particulars,  to  "  Box 
110."  care  Western  El  sctrlclan,  510  Marquette 
Building.  Chicago. 


U.  S  ENGINEER  OFFICE.  735  N.  Capitol 
St..  Washington.  D.  C.  April  10,  1901  Sealed 
proposals  will  be  received  here  until  noon,  May 
9,  1901,  and  then  publicly  opened,  for  furnish- 
ing cast  iron  and  steel  ca  jle  racks,  porcelain 
insulator  clamps.  Insulators  and  accessories, 
for  electrical  installation  for  New  Building  for 
Government  Printing  Office.  Information 
furniahed  on  application.  JOHN  STEPHEN 
SEWELL,  Capl.  Engrs. 


WANTED. 

C Situation  bv  unall-around  engineer, electrician 
and  machinist:  IH  vears' experience  In  the  care 
of  electric  light,  waterworks  and  electric  power 
plants,  electric  and  compressed  air  and  mining 
machinery.  At  prc^.^'nt  master  mechanic  of  a 
large  mining  plant  Good  reasons  for  leaving. 
Steady,  honest  and  strictly  temperate.  Best 
of  references.  Competent  to  lake  charge  of  any 
l>lant.  Would  like  steady  position.  Address  V., 
care  Western  Electrician,  010  Marquette  Bldg., 
Chicago. 


WANTED. 

A  young  man  of  experience  to  manage  a  tele- 
phoneexchangeof  150 subscribers  InaSouthern 
Kentucijy  town  of  :J.0O0  inhabitants.  Must 
have  tirst-class  recommendations.  Address 
"  KENTt'i.'KY.' care  Western  Electrician,  510 
Marquette  Bldg..  Clii.iisrn. 


WANTED. 

Partner  or  company  wanted  with  some 
money  to  extend  and  complete  an  Ai  Mu- 
tual Telephone  plant  in  Iowa.  All  new 
and  paying  l8^.  We  invite  close  investi- 
gation. Or  would  not  object  to  going  into 
a  mutual  consolidation  on  equitable  terms, 
which  we  believe  could  be  effected  by, 
and  made  to  pay  in,  our  vicinity.  Ad- 
dress ■■TELEPHONE,"  care  Western 
Electrician,  510  Marquette  Bldg.,  Chica- 
go-   


TO    EXCHANGE. 

Teiepbony  "scholarahip  In  the  International 
Correspondence  School,  for  buggy.  Must  be  in 
good  condition.  Address  J.  J.  SHELTO>' 
Poseyville,  Ind. 


NOTICE  TO  CONTRACTORS. 


St.  .Toseiili.  .Mich..  April  I'J.  1901. 

Scalod  pi'oposnls  will  In?  reeoived  b.v 
the  Board  of  Public  Woi'ks  ot:  St. 
.TcKSepli.  Mioh..  until  1  o'eloeU  p.  in.. 
May  !i.  ]!)01,  I'of  furnishing  all  lalim- 
and  material  necessary  to  construct  a 
complete  electric  light  plant  for  light- 
ing the  streets  of  the  city  of  St. 
.Joseph.  Mich.  Propositions  will  be 
considered  on  constant  current  arc 
dynamo,  also  on  alternating  dynamo. 

The  plant  will  consist  of  the  follow- 
ing: 

One  dynamo,  capacity  125  enclosed 
arc  lamps  each. 

One  100-horsepower  gas  engine. 

One  hundred  and  -twenty  enclosed 
arc  lamps. 

One  gasoline  taiik  to  hold  5,000  gal- 
lons. 

About  11  miles  pole  and  wire  line. 

Bids  must  be  made  upon  blank 
forms  furnished  by  the  city.  Each  bid 
must  be  accompanied  bj'  a  certified 
check  for  the  sum  of  $500.  The  Board 
of  Public  Works  reserves  the  right  to 
reject  any  and  all  bids.  Plans  and 
specifications  are  on  file  with  the 
Board  of  Public  Works,  St.  .loseph. 
.Mich.  Also  with  H.  D.  Hallett,  en- 
gineer, 108  Grand  avenue,  .\urora,  111. 
FRANK  N.  WILKINSON, 
Chairman  Lighting  Committee. 


Franchise  and  Grounds 


For  a  term  of  years  will  begiven  byi  the  ;vil- 
lageof  Cabery,  III.,  for  electric-light  purposes 
and  pumping  water  for  the  village.  Cabery  is  a 
prosperous  town  of  about  600  people.  A  good 
patronage  can  easily  be  obtained.  For  full 
particulars  address  P.  M.RiVRNSKILDE,  Trus- 
tee of  the  village  of  Cabery,  III. 


ELECTRIC  LIGHTS  AND  WATER 


Bids  will  be  received  by  the  City  Council  of 
Carroll  ton,  III.,  up  to  May  9,  igoi,  for  lighting  city 
with  45  arc  lights,  of  2,000  candle  power  each,  and 
for  operating  city  waterworks 


Propositions  for  lighting  must  be  submitted 
under  Common  Sense  schedule,  and  per  1,000 
lamp  hours,  and  miist  be  accompanied  by  a  certi- 
fied check  for  S250.00.  A  5-year  contract  and  a 
lo-year  franchise  will  be  given  Bids  (o  be  sealed 
and  addressed  to  D.  E.  Fox.  chairman  of  Water- 
works Committee,  CarrolUon,  III.  The  City  re- 
serves the  right  to  reject  any  and  all  bids,  and  to 
terminate  pumping  contract  on  thirty  days'  notice. 

M.  E.  McMAHON.  Mayor. 

ROY  PENDT,  Clerk. 
CarrolUon,  111.,  April  20,  igor. 


WANTED. 

Situation  by  practical  electrician  who  Is  ca- 
pable of  doing  general  electrical  work  ;  electrical 
construction  super! ntendcncy  solicited.  Address 
■' E.  J.."  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

One  100  to  120  K.  W.,  500  volt.  D.  C.  generator. 
Also  an  engine,  either  Corliss  or  high  speed,  to 
operate  same.  Apparatus  must  be  in  good  oper- 
ative condition  and  reasonable  in  price. 
BELLEVILLE  DEEP  WELL  WATER  CO., 
Belleville.  111. 


FOR  SALE. 

150,000  pounds  second-hand  insulated  copper 
wire,  sizes  G.  8  and  10.  G.  MATIIES'  SONS  RAG 
COMPANY,  1533  No.  Broadway,  Si.  Louis,   Mo. 


FOR  SALE. 

MOTORS 

in  lin  volt.  220  V.  and  500  v.  d.  c.  All 
sizes  from  V2  h.  p.  to  200  h.  p.  Alternating 
motors  from  1  to  15  b.  p. 

GENERATORS 

125  v.,  250  V.  and  550  v.  d.  c.  from  1  k.  w. 

to  300  k.  w.    550  v..  1.100  V.  and  2,200  v. 

alternating  from   18  k.   w.   to  240  k.  w. 

Single  phase,  two  phase  and  three  phase. 
Every  machine  listed  in  our  Bargain  Sheet  is 
actually  In  stock  In  our  works.  Every  machine 
is  guaranteed.  We  have  the  largest  stock  of 
electrical  apparatus  in  the  world.  Send  for  our 
monthly  Bargain  Sheet  with  Ibwest  «e/  casA 
orlces 

iSREGORY   ELECTRIC    CO., 

64-BG.58.eC.E2    Souhi    Cllnlon    SIrect.  CHICAGO. 


ALL  ARC  LAMPS,  $3.00. 


DIRECT  CURRENT: 


-H.,  M  2,    K 


and  Type  T» :  "Wood,  sinffle  clutch:  Krtisli,  ,lonble;   W.  E.,    14   hour; 
American,  Nin^le;  ISall,  double. 
.II-TERNATING  CURRENT:    Helios,  No.  :i  :  Helios,  No.  4 ;  Helios,  No.5;  A.  B.,  No.  6. 


ROSE    ELECTRIC    CO., 


ST.     LOUIS,    MO. 


F"  O  R      S  A.  1.  E  . 

One  M.  P.  8o  T.  H.  500  V.  Railway  Generator. 

One  D.  62  T.  H.  500  V.  Railway  Generator. 

Three  13  in.  x  52  ft.  Heavy  Double  Leather  Belts. 

Two  Tubular  Boilers,  16  ft.  x  60  in.,  with  44  4-in.  Flues. 

Two  Tubular  Boilers,  14  ft.  x  60  in.,  with  64  3,' 2 -in.  Flues. 

These  boilers  have  full  fronts  and  complete  with  neces- 
sary fixtures,  including  U.  S.  Rocking  Grate  Bars. 

With  the  generators  are  included  circuit  breaker, 
current  indicator,  rheostat  and  three-pole  switch. 

All  of  the  above  equipment  is  in  good  operative  con- 
dition, having  been  in  service  up  to  the  day  we  started  our 
new  power  station. 

If  interested,  correspond  with  the 

DECATUR  TRACTION  &  ELECTRIC  COMPANY, 

DECaT  UR,   ILLINOIS. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xl0H  inches. 
THOMAS  ALEXANDER.  183  E.  Randolph  St., 
Chicago. 

We  Can  Ship  at  Once: 

2—100  K.  W.  140  volt  Edison  Blpolars. 

1—200  K.  W.  Fort  Wayne,  1,100  volt  Alternator. 

1— 240K.  W.  Stanley,  a  phase.  1,100  or  2.200  volts. 

2—120  K.  W.  Atype  General  Electric  Alternators. 

4—100 K.  W.  Westinghouse,  i.iOO  Tolt  Alter- 
Dators. 

1—120  K.  W.  Slattery.  1,100  volt  Alternator. 

2— 45K.  W.  128  volt  Edison  Bipolars. 

1-90  h .  W.  Standard.  2,200  volt  Alternator. 

1^60  K.  \V.  National.  2,200  volt  Alternator. 

1-26x48  AUis  Corliss. 

1-16x23x15   ArmingtOQ   &  Sims  Cross-com- 
pound. 

1—iax  19x15    Mcintosh  &   Seymo.ur  Tandem- 
coinp<*und. 

1-18^^  X  IS  Ideal,  and  many  other  items  in 
ELECTRICAL  AND  STEAM  APPARATUS. 
Write  for  our  latest  price-list  No.  40. 

ILLINOIS  MAINTENANCE  CO., 

E.  H.  Cheney,  Manager. 
204  Dearborn  Street,  CHICAGO. 


A  NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 

everybody  wants  them. 
They    are   Cheap,    SiCrong: 

and  Oroamental. 
FinishedinCherry,Green, 
Mahoffany,  Black:  JSnamel 
and  Xatural  Wood. 

Patented  and  manufactured  by 
the 

CRESCENT  MFG.  CO., 

62  W.  lackson  Blvd..  Chicago,  III. 

Eastern  Depot: 

Webtern  Electric  Co.,  N.  Y. 


Smith's  Patented  Incan- 


descent  Lamp  Adjuster 

AND  CONTROLLER. 


SIMPLE. 
NEAT 
AND 
ATTRACTIVE. 


Adjusts  lamp 
up  or  down,  or 
throws  rellectlon 
to  side  of  room, 
or  just  where  you 
want  it. 


THEO.  SMITH, 

Manufacturer, 
151   THROOP  ST.,  CHICAGO,  ILL. 


H 

gh  speed  Engine 

Bargains 

> 

o.        H.  P. 

Maker. 

Cylinders, 

200 

IJuckeve 

16^4  .X  27 

;           90 

Atlas  C. 

14  X  80 

1             75 

Westinghouse 

12  X  11 

1             65 

Beck-Taylor 

low  X  12 

I              60 

Kail 

10  X  12 

1              40 

A.  .SiS. 

S%  X  12 

Camp  Engineering  Co..  47  W.  Lake  St..  <  hicagclil. 

EVERYTHING   IN   "SECOND  -  HAND 
MACHINERY." 

Boilers,  engines,  piimiis.  iron  and  wood  work- 
ing machini-ry.  Saw  and  planing  mills  a 
.specialty.  Pulleys,  .sbafting.  bahgers.  boxes, 
gearing,  helling,  etc.  Everything  guaranteed 
as  represented.  Our  i>rices  are  the  lowest. 
HARRIS  MACHINERY  CO.,  Minneapolis.  Minn. 


1^1^! 


EDgineers  of  standing  and  aoqualataoce  in 
Europe  wish  .^o  arrange  for  handling  several 
good  inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers.  11   Broadway,  New  York. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

trith  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Gliica{0. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

in  to  117  East  131st  St.,  N.  Y. 
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885 


SWARTS  METAL  REFINING  CO., 

i  Foreman  Bros.  Banking  Co.,  I  „„, 
gi°dlt4ii?s°ikency.       | wSf "  20  &  22  N.  Dbs  Plajncs  St.,  Chicago 


MANHATTAN 

ELECTRICAL  SUPPLY  CO. 


JHe  Mt=--^ 

^^y  We  are  the  Largest  Manufacturers  of  Electrical  Supplies  in  this  Country. 

Cross-Arms,  Pins,  Brackets,  Braces  and  Tools 


Over  1,000.000 

used  annually. 

Write  for  prices. 


No.  16  'Phone. 


Get  our   price  on 
this  instrument. 


When  you  start  your  spring  construction,  START  RIGHT  by  buying  good  material  at  right  prices. 

WE  HAVE  BOTH  AND  MAKE  PROMPT  SHIPMENTS, 

Electric  Light  and  Telephone  Supplies. 

SEND  US  YOUR  NAME  AND  ADDRESS  FOR  NEW  CATALOGUE,  READY  MAY  1st,  AND  MENTION  THE  WESTERN  ELECTRICIAN. 

186-188  Fifth  Ave.,  CHICAGO.  32  Cortlandt  St.,  NEW  YORK. 


i6 


WESTERN  ELECTRICIAN 


April  27,  1901 


TELEPHONES  FOR  $5.25  EACH! 

Splendid  bargains  in  standard  make  telephones  of  which  exchange  managers  and  others  should  avail  themselves. 
By  special  arrangement  vrith  various  telephone  companies  ■we  have  come  into  possession  of  a  large  number  of 
"used"  telephones.  "While  they  have  seen  more  or  less  service,  they  are,  nevertheless,  in  flrst-class  condition.  They 
have  been  thoroughly  tested  and  overhauled  and  are  in  perfect  working  order.  They  are  complete,  and  of  standard 
make.  Will  be  sold  for  $5.26  each  while  they  last.  "We  also  have  several  hundred  'phones  ranging  in  price 
from  $5.76  to  $7.50  each.  These  are  also  of  standard  make  and  of  a  slightly  better  grade  than  our  leader.  They 
are  the  biggest  bargains  ever  offered  to  users  of  telephones. 

TELEPHONE  SUPPLIES. 


We  are  also  in  position  to  furnish  anything  in  tele- 
phone   supplies  —  wire,  batteries,  tools,  brackets, 
pins,   cross-arms,  insulators,   etc.,   at  prices  that 
will  astonish  you.  We  can  also  furnish  a  number  of  high-grade  switchboards,of  various  capacities,  in  fine  condition, 


at  ridiculously  low  figures.    Let  us  tell  you  about  them. 

DYNAMOS  AND  MOTORS. 


We  sell  the  "Chicago"  noiseless  dynamos  and 
motors  at  one-third  the  price  of  other  makes. 
They   range    in    size  from  13  to  300  lights 
and  from  ^4  to  12  horsepower.    We  sell  them  under  an  absolutely  binding  guarantee  for  two  years'  service.    They 
are  as  good  as  any  machine  on  the  market.    It  will  pay  you  to  look  into  them. 

We  carry  in  stock  for  immediate  shipment  a  large  quantity  of  short  lap,  oak  tanned 
leather  belting,  fully  guaranteed,  all  widths,  single  and  double  thick,  at  70  and  5 
per  cent  discount  from  standard  prices. 

information  concerning  the    above    and 
our    other    bargains    in    second  -  hand 


BELTING. 

OUR  CATALOG  NUMBER  156  gives  FULL 

machinery  and  electrical  supplies  of  all  kinds.     Mailed  on  request. 

Chicago  House  Wrecking  Co., 

WEST    35TH  AND    IRON    STREETS,    CHICAGO. 


•••••••••——•———•t 


I  THE  JOHNSTON  AUTOMATIC   INTER-GOMMUNIGATING  SYSTEM  ' 

For     Stores,    Warehouses     and     Residences,    or 
wherever  inter-communicating  phones  are  needed. 


Office  Desk  Plione, 
Style  "H." 


Bell  Transmitter. 
Sample  Transmitter,  $1.00. 


Factory  Phone, 
Style    "  B." 


No  central  switchboard,  you  can  connect  YOURSELF  and  when  you 
hang  up  the  receiver  your  line  is  automatically  opened.  No  chance 
for  lines  becoming  "DEAD,"  no  cord  or  plug  ;  neat  and  complete, 
low  in  price ;  none  but  the  best  material  used  in  construction. 
Can  be  used  with  BATTERY  CALL  SYSTEM  OR  MAGNETO 
CALL  SYSTEM.  This  system  can  be  connected  with  central 
office  lines.  Our  inter-communicating  switch  can  be  applied  to 
any  present  system  of  inter-communicating  phones. 
For  particulars  and  prices,   address 

PACIFIC    ELECTRIC    CO., 


House  Phone, 
Style"  D." 


LA    CROSSE,    WIS. 


Factory  or  House  Phone, 
-tyle  "C." 


ESTIMATES    FURNISHED    FOR    COMPLETE    EQUIPMENT    OF    PLANTS. 


(SOLE    MANUFACTURERS.) 
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ZSSSZSNG-ZSR      COIKEPANIX: 


POI.ICX:  ±r^  FIRZ:  AI.ARIXI  DZSPARTIXEZSNTS 

EVERYBODY! 


YOU    CAN    SAVE    TIME    AXI>    MONEY    BY    TJSINO    THE 
CEXTKAIi    ENERGY    OR    INTERCOMMUNICATINO 


TELEPHONES  AND  SIGNALPHONES 


SIMPLE  IN  CONSTRUCTION, 

LOW  IN  COST, 

PERFECT  IN  OPERATION, 

ECONOMICAL 

IN  MAINTENANCE, 

NO  LOCAL  BATTERIES. 


IF    YOU     DON'T     BELIEVE     IT 
ITE    US. 


Cljm>V  ^i4C..*At\. 


Hotel  or  Interior'Phone. 


SIgnalphone  and  Fire  Alarm. 


YURGAE  SIGNALPHONE  MAN'F'G  GO. 


IVIII.\A/AUJKEE,     \A^IS. 
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PARTY  LINE,  SELECTIVE  SIGNAL, 
NON-INTERFERING 

TELEPHONES 


HUNDREDS 

IN  USE. 


GUARANTEE 
SUCCESSFUL 
OPERATION. 

* 

NO  CODE 
OF  SIGNALS. 

EXCLUSIVE 

PATENTS. 


AN 
UNQUALIFIED 
SUCCESS. 

YOUR  BELL, 
ONLY,  RINGS. 

NO  BELLS 
CONTINUALLY 
RINGING. 

WRITE  FOR 
PRICES  AND 
PARTICULARS. 


WE  ARE  THE  ONLY  MANUFACTURERS  OFFERING 

SELECTIVE  SIGNAL  TELEPHONES. 

STERLING  ELECTRIC  CO., 

Factory  and   Main  OfHces:  Lafayette,  I nd. 
Branch  :  1260  Monadnock  BIdg.,  Chicago. 


;tQO«f;o.<w«(.<w«««««»c»»^^ 


TELEPHONES  and 


SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


u% 


CORRESPONDENCE   SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TEI       UCP     Pfl 
CHICAGO,  U.  S.  A.  I  CLi  IVIrUi  UUi 


BUT 


You  bought  a  bicycle,  you  would  not  choose  one  with  iron  tires  and  cone  bearings. 

You  bought  a  cloclc,  you  would  not  choose  one  with  wooden  wheels. 

You  wanta  light,  you  don't  use  a  dish  of  grease  with  a  rag. 

You  want  to  travel,  you  don't  go  on  a  canalboat. 

You  take  your  girl  for  a  ride,  you  don't  use  an  ox  team. 

You  wantthe  latest  news,  you  don't  look  in  the  almanac. 

You  get  sick,  the  doctors  don't  bleed  (?)  you  (that  is,  your  veins). 

You  harvest  your  wheat,  you  don't  cut  it  with  a  scythe. 

You  want  to  talk  from  one  point  to  another,  you  don't  want  to  be  compelled  to  use  a 
megaphone. 

You  buy  a  telephone  you  should  not  want  one  equipped  with  antiquated  Transmitters 
and  Receivers— Transmfttersthat  have  ancient  and  crude  methods  for  retaining 
carbon  granules,  such  as  corn  plasters,  felt,  flannel  rags,  etc.,  etc.;  also  carbon 
■    diaphragms, 

YOU    DO   WANT   AN    UP-TO-DATE   SCIENTIFIC    DEVICE,  AS    SHOWN    HEREWITH. 
PAT.  SEPT.  5th,    1899,   No.  632,355.  I  PAT.  FEB.  5th,    I90I,  No.  667,327. 

OUR    TRANSMITTERS     AND     RECEIVERS     ARE     GUARANTEED     FOR     5     YEARS. 
WRITE  US  FOR  FULL  PARTICULARS. 


NOTICE  \ 

ALL  INFRINGERS  WILL 
. BE   PROSECUTED. 


SWEDISH-AMERICAN 
TELEPHONE  GO. 

69-71-73-76  West   Jackson  Boulevard, 
Chicago,  III.     . 
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TELEPHONE    PROPERTY    IS    AT    LAST  MADE    SAFE. 

On  the  i8th  day  of  December  1900,  the  United  States  Govern" 
ment  granted  a  patent  to  the  undersigned  which,  in  the  opinion  o' 
every  practical  man  who  has  examined  it,  is  the  safest,  surest 
and  most  complete  protection  to  electrical  apparatus,  and  more 
especially  to  telephone  switchboards  and  telephone  property 
generally,  that  has  ever  been  attempted.  This  patent  is  known 
as  an  "ELECTRIC  SWITCH,"  patent  No.  664,061,  and  has 
recently  been  patented  In  foreign  countries. 

WHAT  THE  INVENTION  ACTUALLY  ACCOMPLISHES. 
First:     Instead  of  the   universal  annoying   disadvantage  of 
the  uncertain  contact  of  the  old    style  screw  and  washer,   a 
certain  safe  and  sure  contact  is  secured. 

Second:  All  practical  men  realize  that  no  lightning  arresters 
nor  diverters  of  high  pres^ure  currents  give  perfect  immunity 
from  damage  and  destruction  to  switchboards  and  telephone 
property;  this  device  makes  all  such  property  as  safe  as  any 
other  property.  Under  the  old  style,  the  tedious  labor,  and  the 
long  time  required  to  disconnect  the  conduptors,  made  it  prac- 
tically Impossible  to  do  so,  and  for  these  reasons  failed  absolutely  to  avert  serious  loss.  The  damage  In  nine  cases  out  of  ten  had  been  sustained  before  the 
switchboards  could  possibly  be  disconnected.  With  this  switch  one  thousand  subscribers  can  be  easily  disconnected  within  ten  seconds,  and  every  con- 
ductor grounded,  making  the  telephone  property  as  well  as  the  building  perfectly  secure.  Another  strong  feature  of  the  Invention  is  that  every  conductor 
can  be  as  quickly  connected  as  disconnected,  requiring  no  loss  of  time  whatsoever.  The  switch  is  as  readily  attached  to  metallic  circuits  as  to  common 
returns,  and  ground  and  wire. 

Fourth:  The  very  strongest  feature  of  this  Important  invention,  and  the  one  of  paramount  importance  to  all  telephone  property  holders,  is  the  quick  and 
sure  means  to  shield  telephone  property  positively  and  without  doubt  from  the  storm,  and  to  obviate  terrific  damage  and  often  absolute  destruction, 
for  however  appalling  the  storm,  and  however  distressing  the  anxiety  and  the  solicitude  for  the  exchange,  the  most  obtuse  and  inexperienced  operator  can 
Instantly  disconnect  and  ground  every  conductor  of  the  exchange.  Again,  we  care  not  what  voltage  from  arc  circuits  or  from  trolley  lines  are  poured  into 
the  exchange,  this  switch  diverts  the  currents  to  earth,  and  all  is  safe.  This  fact  being  true,  it  is  worth  many  times  more  than  its  cost  for  the  quietude 
and  peace  of  mind  it  affords.  Surely,  from  a  business  and  commercial  standpoint,  no  exchange  can  afford  to  be  without  this  safeguard  to  valuable  properly. 
For  testimonials,  further  particulars  and  explanation  of  cut,  address 


Kokomo  Telephones  fori  900. 

New  Tubular  Arm;  No  com  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  togethir  with  the 

Kokomo  Long-Distance  Transmitter. 

Making  up  the  most  efficient  Telephone  on  the  market  for 
Exchange  and  Toll-line  work.  we  hare  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Wrife  us  (or  information, 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO.  IMP. 

NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  fflechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and   Maintenance  Reduced  to  a 

SUnimnm. 

The  Method  of  Operating  that  we  have  adopted  has   been 

determined  npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  beat  telephone 

engineers,  to  be  nnexcelled. 

National  Telephone  Equipment  Co., 

330-S32  I/afayette   Avenue,  Detroit,   9Iich. 

STANDARD 

Telephone  andEJectric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE, 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


J.  H.  VAN  VLISSINQEN,  President. 
L.  Q.  WHEELER,  Vice-President. 


wn.  C.  HEINROTH,  Treasurer. 

L.  a.  BOWnAN,  Sec'y  and  Qen'I  Manager. 


Western  Telephone  Construction  Go. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL ! 

We  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Chicago  to  Winthrop  Harbor,  III.  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Building:,  Chicago,  III. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY : 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHERBUILOING,  CHICAGO,  ILL. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  "EXPO"  No.  36. 


Kbtt  powerful  transmitter. 

Concealed  cord. 

Bridgring  and  eeiieft. 

"Vmrj  oompaot. 


36  to  50  Jackson  Blvd.,  GHIGAGO,  ILL. 

Ournew  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success:  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCriON  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  Big  Lot  of  Second-hand  Phones,  in  Good  OrdeRi 
Can  Be  Had  for  a  Sohq. 

let  us  tell  you  about  them. 
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THE 


CHEAPEST 


AND 


BEST 


TELEPHONE 

CABLES. 


"REGULAR"  OR 
"CONFERENCE" 
SPECIFICATIONS. 

Dry  paper,  single  or  double 
wrapped,  twisted  in  pairs, 
lenj^th  of  twist  not  to  exceed 
three  inches,  formed  into  a 
core  and  loosely  arranged  in 
reversed  layers. 

Five  Hundred  Megohms 

per  mile  insulation  resistance. 

Static  Capacity  Absolutely 
Guaranteed. 

All  subject  to  purchaser's 
tests,  and  factory  tests  are 
open  to  purchaser's  experts  if 
desired. 

Shipped  to  all  parts  of  the 
United  States.  Samples  and 
BOTTOM   PRICES    on    application. 


THE  F.  BISSELL  CO., 

114-116  ST.  CLAIR  STREET, 
TOLEDO,   OHIO. 


j^  iM  r«i  o  uiiM  ^  E  ivi  K  isi  nr  • 

We  are  prepared  lo  furnish  you  an  estimate,  with  plans  and  specifications. for  any  size  te'eptione 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  information. 
The  Independent   Telephone  Construction  Co-,  33<»  Dearborn  Street,  CHICAGO. 


To  piili  In.  erect  and  connect 
up  cables,  both  aerial  and 
underground. 


WE  ARE  IN  BUSINESS 

C'om|ietenl  cable  sviUcers  always  on  hand, 

CO  OPERtTIVE    TELEPHONE    CGHSTRUCTIOH     COMPAHY.     CHICIGD. 

THE  INDEPENDENT  TELEPHONE  SUPPLY  CO., 

Of  19  So.  Canal  St.. Chicago,  have  on  hand.readj-  for  prompt  delivery.  70  standard  malte  telephones 
which  have  been  In  use  le-s  tban  12  months  and  which  are  In  first-class  condition.  They  are 
ready  lo  dispose  of  same  as  folIowB  : 

10  Brid^riDg  'Phones 80.ESO  each 

50  Series  '*  7.50     " 

10  nesfe  "  5.SO     * 

Anyone  interested  in  Cheap  Telephones  will  do  well  to  write  the  above  company  without  delay 


MERCHANTS,     The  GREEN   BOOK  is  full  of  money-makers.     Gel  it. 


SMITH  &  HEMENWAY  CO., 


Utica  Drop  Forge 
&  Tool  Co.. 


296  Broadway,  NEW  YORK  CITY. 


DEALERSZanHCONTRACTORS 

For  Satisfactory  Interoommunlcatingr 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


Success 

Comes  only  to  those  telephone excbanges which  usethc 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  wn.lnut  wood- 
work. New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

AU  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  hrldglng.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  colls,  construction  material  of  all  kinds. 


No.    1  .     r>  =  «U-   ToI*»r»hort«= 


WBITE  FOB  OATALO«VE. 


Cent ralTelephone  &  Electric  Co., 

909  MARKET  STRFET.  ST.  lOUIS.  MO. 


Silk 

COVERED 


MAGNO  WIRE 


COTTON 
COVERED. 


Plenty  of  it.  All  sizes.  Prices  rlqht 

Electro  maq nets  limit  and  rewound. 
Induction  coilsljuiltto  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  Mf&.CO. 

South    Bend,     Indiano. 


SPECIAL 
BRIDGING    PHONE 


ICqiilpped  with  our  new  five-bar  nickeled 
hrldging  Generator.  l,GOO-ohm  adjustable 
Rin^'er,  Carbon  Lit^btning  Arresters,  special 
LonK  Distance  Adjustable  Tran'^mltier 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bi-polar  Receiver. 

This  instrument  guaranteed  to  ring  60 
well-adjusted  bel's  on  a  100-mile  line  of 
No.  12  Iron  wire  and  is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST.,  CHICAGO.  ILL. 


.VIADUGL 

BALTIMORE,  MAKE 

TELEPHONES 

AND    EVERYTHING    ELECTRICAL; 


Eureka  Depolarizing 
Solution  for  battery  cells. 

WKITE   US  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 

CHICAGO 
TELEPHONE 

SUPPLY  CO.^  CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 
TiHE 

OHIO  ELECTRIC  WORKS. 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  with  dis- 
count sheet^ 

NEW  TYPE 

"Bug 
Proof" 

R'NGS  WELL, 
LOOKS  SWELL, 
SELLS  WELL. 

WRITE  FOR  PRICES. 

Liberal  Discount  to 
Trade. 

SPIES 
Eleclilc  Company, 

87-89  W.  Van  Buren  St. 
Chicago,  III. 


A  Direct  Beading  Ohmmeter. 

Ohmmeteris, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  lSAO£  <&  BBO., 

Successors  to  American  Electric  Specialty  Co., 
liiS  l^iberty  »t.,  Kew  Xork  City.  ' 

New  York   Agents  Wirt  Electric  Co.  Kheo- 
Btats  and  BnistieB. 
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ONE  OF  THE  LATEST  FEATURES  OF  THE 


Union  Switchboard  Co.'s 


NEW  SYSTEM 

Is  an  automatic  subscriber's  call,  without 
battery  standing  on  the  line. 

Do  you  appreciate  the  value  of  this  ? 

It  means  that  if  a  line  becomes  grounded 
the  subscriber  on  that  line  is  not  pre- 
vented from  signaling  exchange,  as  is 
the  case  with  other  automatic  calls. 

We  have  other  novel  features  that  make 
our  system  the  SIMPLEST,  SWIFTEST 
and  LEAST  EXPENSIVE  to  construct 
and  operate. 


The  Union  Switchboard  Company, 

ERIE,  PA. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  have  proven 
the  reliability  of  our  apparatus. 


Our  Machines  are  strictly  automatic,  because  when 
the  coin  is  deposited  the  machine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking. 

SATISFACTION    GUARANTEED. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINCTON,  MICH. 


KELLOGG 
THREE  SLOT  PAY  STATION. 


KELLOGG 

PAY  STATIONS 


FOR  TELEPHONE 
TOLL  LINES. 


No  electrical  connections. 

Signals  mecbanicallv  produced. 

Each  slot  gives  a  different  and  distinct  signal. 

Coins  deposited  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,    the   combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Green  Street, 
CHICAGO. 

NEW  YORK  OFFICE:    346  Broadway. 


Takes  up  wear  and  allows  use  of  ornamental  Cap,  Screw  or 
Lock  Nut  for  head. 

Patent  applied  Fok. 

PONY  ARMS.  TWO  STYLES. 

Write  (or  Prices  aod  Circulars. 

Brass  and  Bronze  Castings,  Grey 
and  Malleable  Iron  Castings,  Electro 
Platine.  Enameliag.Metal  Spinning 
B.nd  Stamping,  Binding  Posts, 
Thumb  Nuts,  Screws. 

WRITE  rOR  PRICES. 

Pustal  and  Western  Union  Wires  In  OfBce. 


Design  No.  5. 


PONY  DESIGN  No, 


The  Horix  Manufacturing  Co., 


CLEVELAND. 
OHIO. 


I^on  cannot  operate  this  ma- 
chine Tirith  a  penny  on  a  string, 
or  by  irorking  ivires  through 
slots. 

TRY  THE  OTHERS. 

'We  have   machines   for   all 
kinds  of  service. 
Sent  on  30  days'  trial. 


THE  AMERICAN  TCLL 

TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 


il 

\ 

^) 

\ :                 j 

\l^^.-  .fttfi^ 

,      TRADE  MARK 

MAGNETS. 

MAGNETS,  SOIiEWOIDS  AND  INDrCTION  COirS  MADK 
ANY  SIZE  ANB  TO  ANY  RESISTANCE  FOB 
TEI-EPHONE  AND  SWITCH- 
BOARD ^VOBK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


PHILLIPSDALE,  R.  I. 


GLOBE 

AUTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 
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Gold 
Medal, 
Paris. 
1900. 


MEDIUM    AND 

HIGH    SPEED 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


(itk.Ul. 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


:imoiime: 


ERIE,  PENNSYLVANIA. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0.  : 


GAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N,  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  aaapted  to  all  kinds  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  testa  at  Holyoke  enable  us  to  guarantee : 
IV  Largest  Poioer  ever  obtained  /rom  a  wheel  o,'  the  same  diameter.    The  highest  spec*, 
ever  obtained  for  the  saTne  power.      The  highest  mean  eMcienaj  ever  realized  whe? 
running  from  half  to  fvXl  gate.     We  guarantee  also:  A  runner  of  the  greatest  po^ 
sible  strength.    A  gate  unegualed  in  quickness  aiid  ease  of  opening  and  closing. 
Tests  show  oi-er  81  per  cent,  average  e_fficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  adminis- 
tration, which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  fix  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicapo.  111. 


:^.m'Mmm:Q:Q:Q:aMmmMA 


I     MONON  TRAINS      f 


MDNDN ROUTE 


r/ff  DIRECT  LINE  BETWEEN 

CHICAGO. 

INDIANAPOLIS, 

AND 

iCINCINNATI. 

I  4Trairv5  daily 

\  CITY  OFFICE  232  CLARK  ST., 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Umon  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  Ko  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  New 
England.  Send  4  cents  postage  for 
■'California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,  -  NewVnrk 
wi  Chcs't  St., .  Philadclpliia 
1C8  Washington  St.,  Boston 
701  Main  Sl„    •    -     Buffalo 

ai3  Clark  St.,-    •     ChkaRo 


j3SVlnr  St.,  •  Cincinnati 
507  Smitlilield  St..  PittsLurc 
234  Superior  St.,  •  Cl(;vcl«nii 
17  Campu5-Martius,  Detroit 
a  KlngSt., East, Toronto, OqL 


THE  SARGENT  CO., 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

.JOSEPH  l>[XON  CRUOIBM?  CO..    -     JSRNBY  CITY,  N.J. 

TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING 
CHICA60. 

M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Worki 

Qives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  REQUIRETieNT^ 
AND  SEND  FOR  CATALOGUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BSTABLIBHSD  1875, 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTJ-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drlllina;,  Tapping.  Reamlnp,  Emery  Grinding,  etc. 
"Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig.  Sonnentbal  &  Co., 

85  Queen  Victoria  Street,  London,  EnKland. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  Bldg.,  Chicago. 


The  Search 
for  Work 

This  is  an  age  of  special- 
ists.  The  man  who  can 
do  something  better 
than  anyone  else  In  al- 
ways sure  of  remunera- 
tive employment.  He 
doesn't  search  lor  work; 
employers  search  for 
him.  We  teach  the 
theory  of  engineering 
and  the  trades  to  men 
and  women  already  at 
work.  We  qualify  young 
people  to  anpport  them- 
selves while  learning. 
Write  for  free  circular 


Salaried  Positions 
for  Learners 


Vif  aiNO  Irnrii  1);  mall  31ochnnlcal,  St<^am,  Klt-clrlrnl, 
iU\\  nnil  aUnlnn  EnftlnerrliiBi  Shiiji  nnd  Foundry 
rraFUc(>«  MeclionlCftl  Drawing;  Arcliilccturp:  Arclil- 
tccturol  Uravrlnit;  I'lumbln^',  llf&llnff  onil  Vinlilo- 
lion;  Shoot  Metal  Wort(  Telcphonj;  Tclr^-rnphj  i 
ClipmUlrj;  Ornnmenlnl  Dentpn;  I.i'tlprlnir;  Ilouk- 
krcplnit;  BIcnOKraphj;  Tcnchinn!  KnjrllHh  HrnnrhcH; 
LuroRiollve  llunnlnn;  (for  enBineern  and  firouien 
only);  KlpclrothprajipaUc"  f  f  or  physiciane  and 
nuraeBonly).  "When  writing  state  eobjout  in 
which  intereBted. 

International  Correspondence  Schools. 
Box  1002(  Scranton,  Pa. 

KxtnlillHhoil  IHUI.       t'Bpltnl«l,&00,0*)0. 


AT.T,    EMPLOYES 

In  the  operating  depnnment  of  (ho  "  AUim  Road  "  are 
required  to  pass  mental  and  phyHlcal  examinations 
calculated  to  eecure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptneas,  and  accuracy  are  re- 
warded by  the  merit  Byelem,  the  result  being  that  one 
of  the  safeBt  railways  In  the  world  la 

"the    only   ■WAT" 


i^<^«c»cii^«%K'Ceeaca^iCc^^&:i 


OSIO.  J-  OSARXiTOlS't  qick-u  FAssENamR  AOfiurri 


pEG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTII^CO.llMITED, 
— — ^  2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 
INGOTS,CASTINGS, WIRE, RODS,SHEETS, ETC. 

'5^4oWu^&,,v/-  — DELTA    METAL 

X\  CASTINGS,  STAMPINGS  and  FORCINGS 

/dE"LTa\.  original  and  SoueMakers  in  the  U.S. 
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CEDAR  POLES 

LINDSLCY    BROTHERS    COMPANY 

MCNOMINEE.  M/CH.    a/vo      PORTl- a  N  d,  0  RECo  N. 
WHO'LESALE  PRODUCERS 

SO-^OOT    TO   80-FOOT    POLES   OUff  SPCCIALTY 


Pni  EC  BERTHOLD          | CROSS 

rULCO.  &  JENNINGS,          ARMS. 

WHITE  CEDAR.  ST i,   LOUIS.             LONC  LEAF 

IDAHO  CEDAR  up  to  80  fti  Chemlcal  SullOlng.                    PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

THE  f^or-ter-iviorse:  00., 


PRIXClPAl,  OFFICES, 


»A€insA.wr,  aiioH. 


1Pa?^XaW\^  (W\«^X<^\U/  §iM>^kWvftV  (Sijveriv  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


HOLDING  ANY     BAKCAIIM       SALE 


IN   POLES    AND    TIES 


TILL,  we  have  a  large   stock,  especially  in  Toll  Line  Poles  and  Trolley  Ties,  which  we  are 
willing  to  move  at  right  prices.    Let  us  quote  you. 

MALTBY    LUMBER    CO..    BAY    CITY,    MICH. 

CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rmrds:    PIHCO.N'XlXe,  3IICH.    GBEEH  BAf,  'WIS.    IITEW  IiONOOB,  fTia. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


BOILER  FEED  PUMPS. 


SINGLE,    DUPLEX 
AND  TRIPLEX. 

Electrically   driven 

TRIPLEX 
PUMPS. 


Steam  and  Power  Pumps  for  all  Purposes. 

Use  exhaust  steam  and  supply  boilers  with  PURE  HOT 
WATER  and  prevent  the  solid  matter  from  going  into 
the  boilers,  saving  from  lo  to  25  per  cent,  of  your  fuel 
bills.  Our  latest  design  is  made  entirely  of  CAST  IRON, 
designed  for  use  where  water  contains  acid  salt  or 
other  impurities  which  pit  or  corrode  wrought  iron  or 
steel.     We  also  build 

AIR  COMPRESSORS, 

Jet  and  surface  CONDENSERS, 


FILTER  PRESSES  AND   OIL  MILL  MACHINERY. 


-IF   INTERESTED    ADDRESS- 


The    Stilwell-Bierce    &   Smith -Yaile   Co., 

257  LEHMAN  STREET,  DAYTON,  OHIO,  U.  S.  A. 

Chicago,  311  Dearborn  Street. 
Philadelphia,  612  Arch  Street. 


New  York,  141  Broadway.  Boston,  73  Oliver  Street. 

New  Orleans,  304  Hennen  Building. 


CEDAR  POLES. 


GEORGE   W.  BENHAM,  Producer, 

PETOSKEV,  MICH. 

Clean  stock  and  good  assortment  ready  for 
sMpment.        Write  for  prices. 


Cedar  Poles.    Q.  W.  SMITH,    Producer. 


Three  Central  Yards.    OfHce,  830,  225  Dearborn  St.,  Chicago. 


CEDAR  POLES  "^'"f '"»".«"  "i"-/"*- 

Ozan  Lumber  Co.,  ■   St,  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  pilTng,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsbur;,  Teno.,  Branch  Office, 
Kellerton,  la..  Oak  Mills,  Montlcello,  Ark. 


TOOLS,   CROSS   ARM    BRACES, 

DISTRIBUTING     POLE    TOPS. 

IRON    AND    STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St.,  Detroit,  Mich. 


*t=»L^^r    <50. 


^^^I-I^^E:  F'CfEl-  AND  s^ 

WHITE  Vt.UAK  ^^^•^a       :. 

andP^CII''lC  OOA(»T      F^  ^^  ^^  ^m  ^9  a 

OFFICE.  88B  Guaranty  Bldg.,  mNNEAPOLIS,  MINIir. 


READY  FOR  THE  MARKET. 

"PBHOO,"  the  new  style  Creole  rosette.   !■• 

■nlatlon  perfect,  Ion vffaee,  anperlor 

iB  every  detail. 

Peru  Electric  Mfg.  Co..  Peru.  Ind. 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Oup  Stock  of 


POLES 

Is    Complete. 

lain  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich, 


POLES 


W.  C  STERLING  &  SON, 

MONROE,  MICH. 


TIES. 


Eleren  Pole  Yards  In  Mlcblnin. 

Wliolesale  Producers  for  30  jeut. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

MannCmctaran  ftnd  D«alen  In 

Villtw  Hin*  Croii  Arms,  Loeuil  Pins,  Oak  Pins,    Electrleil 
Mouldings,  Oak  Brackets.     Large  slocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.    ^T"  WBITE  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  for  DeUyered  Price*. 


POLES 


w^Sm 


TOOLS 


M.KLEIN    &   510N. 

To  work  your  way  up. 
With  these  you  will 
not  fail.  If  youdoo'e 
know  about  them  send  for  our  cata- 
logue. It  costs  nothing. 

Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  "-^c^Sl^o"^" 


InllianaDoli^A^ffl,  Bracket  &P}ii  Co. 

Succ«saors  to  J>  B.  MAQEliS, 

Arms,  Brickets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'oriice;  I26t.  M.tldl.n  SI.,  Indl.na.ollt.  in<. 
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Westinghouse 


Electric  &  flanufacturing  Co.,  Pittsburg,  Pa. 


Electrical 


Apparatus 


The  Standard  of  Excellence 

Ail  Principal  Cities  in  U.  S.  and  Canada. 


Incandescent 


Lamps 


126  Q. 


Sawyer=Man  Electric  Co., 

Allegheny,  Pa. 


ii!k_r  ^cranes 


ELECTRIC^    TRAVELERS. 


H 


For  All  Purposes. 


I 


Air  Hoists, 

I  15  standard  3izes. 

TheWhitingCupola.l.OOOinuse. 

COMPL.ETE 
FOUNDRY   EqUIPlTENTS. 

ENGINEERS  AND  DESIGNERS 

OF  Foundry  Plants  p..  m 

Mannfactare  of  Car  Wheels  and  Pipe,  O.H.  Steel 
and  Malleable  Castings. 

|lljttm5,$nnita5%ipipntCix 

Geieral  Offices  aid  Works: 
i56th  STREET,  HARVEY,  ILL.,   U.  Sr  A. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


OOPffTBSIWTS. 

Chaptbr  I. — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV.  —  Simple 
Switchboards  for  Small  Exchanges.  ^XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX  —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX. — Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV. — Storage  Batteries. 
XXXVI. — Specifications. 

518  large  octavo  pages,  379  lllus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  0£Bce  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  Of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Collies  of  this  or  any  other   electrical  book  published  sent  Jtrefaid, 
to  any  address  in  the  vjorld,  on  receift  of  Jirice. 

510  Marquette  Building, 

CHICAQO,  ILLINOIS. 
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Fort  Wayne  electric  works 


The  Latest  Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OILTRANSFORMERS, 

Capacities  : 
From    5  to    1 ,260   Lights. 


OUR    BULLETIN  NO.  1013 

WILL  GIVE  you  DETAILS. 

WRITE  FOR  ONE. 


(INCORPORATED). 


TYPE  A  5  Kw.  UNIT 


I    Main  Office  and  Factory: 


SOME  FACTS; 

Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design, 


Fort  Wayne,  Ind. 


t 


WESTERN  AGENTS: 

J.  HOLT  GATES  &  CO., 
13-15  MONADNOCK   BLOCK, 
CHICAGO,  ILL.         ° 


ELECTRIC  FOUNTAINS 


DARLINGTON 

ELECTRIC  FOUNTAIN    &   SUPPLY   CO. 

I  120  REAL  ESTATE  TRUST  BLDC., 

PHILADELPHIA,   PA. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THECUTLER-HAMMERMFG.CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Mauufacturers  of  Rheo- 
stats In  the  World. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JVHTCTIOIV  BOXES, 

8WITCHBOABBS,   FANEI.    BOARDS.   8W1TCHK8,  £TC. 

«jnriojk,   IMK^A^  'v^rvK. 


Aierican  Yitrifieil  Condnit  CofflBany, 

MAKTJPACrOBBBS  OP 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  OfBces:  39  Cortlandt  St.,  S.  T. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St..  New  York. 


BRANCHES:  I  3„CHK:AG0:^^_ 


BOSTON : 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 


ALTERNATOR 

SANDUSKY 

OniG 


1 
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STUKTEYANI 

ELECTRIC 

TANS 


In  100  -types  and  sizes 
Special  designs  for  re- 
quirements J3  We  tuild 
both  fan  and  motor  j3 


B.F.STURTEVANTCO. 

BOSTON.  MASS. 

NEW  YORK  -  PMIUDIIPHIA  -CHICAGO 


;  FARIES  ADJUSTABLE  LAMP  HOLDERS  ; 


Permit  the  Electric  lilffht  to  be 

Instantly  Placed  Where 

It  Is  Needed. 


Miule  for  Hhop.  factory,  store,  omce,  rcttldenen 
wheruver  tbu  lnc&ade»oent  lamp  Im  uned. 

llAIALUDUC  NO.   0  <-h»ml>-lk'iv.waltbruckott).ahiules, 
cUv,  ^^lli  bv  iiiiillL-d  upon  appUcutloR. 


RIES  IVIF-O^i  00.,  Oooai:iJir,  III. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets^ 
luMs,  roids  and  special  chapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


OUC^iiNtmeit 
Will.  N.T 


Lubricates  any  thins 

N.CANALST.    .     ^"n*lwoiiBB 

c  H I  c  A  6  0  •  I LL  •  u-SA-  ■r.Kis'.r 


MOGADORE  INSULATOR  CO., 

MANUrACTURERS 

;rnd"c.l;  Electrical  Supplies 

Tubings,  Bashings,  Knobs  ind  Cleats. 

MOGADORE,  0. 


Buydlrectfrom 
Factory. 


For  Porcelain  or  Clay  In* 
•ulatlng  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOGADORE.  OHIO. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS.  INSULATORS. 

MANUFACTURERS  OP 

PORCELAIN    OR     CLAY     SPECIALTIES, 

Kqot>i,  Cleats,  Circoll  Bre.kera. 
THE   BOWERS    MANUFACTURINO    CO.. 
MOGADORE,  OHIO. 


&E  DioN:-B:ojJi;^is[i 


SOLE  AMERICAN   AGENTS 

AND 
LICENSED    MANUFACTURERS 
ron 
ON-SOUTON  A  CO., OF  FRANCE. 


DE    DION    *'MOTORETTES" 


STANDARD 

OF  THE 

WORLD. 


"Motoreties"  may  be  seen  and  tried 
at  CHICAQO  OPFICE,  147  Mlchlsan 
Avenue. 


N.  Y.  Type  '^Motorette.' 


DE     DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyrt,  N.  Y. 


CHICAGO  TELEPHONE  COMPANY. 


37,000  TELEPHOIIES  IK  SERHCt. 

Business  or  Residence,  16  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT,  ""^KJlSSri^r** 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Gbnbral  OrncBs:  164  MARKET  STREET,  ' 
NEWARK,  N.  J. 

Millions  In  use  on  One  nundred  and  Forty- 
Five  (145)  railroads  in  the  United  States,  on 
over  Seven  Thousand  Five  Hundred  (7,500) 
miles  of  track. 


Stewart  Cord  Adjuster. 

(Patbntkd  Aoa.  21,  1900.) 

Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  is  suspended. 
Made  of  red  or  black  fibre. 

Price,  delivered  by  luail.  $1.10  per  hundred. 

prRj^NK  HI.  s-re^A/AR-r  «  oo.. 

Manufacturers  and  Dealers  In  Electrical  Supplies.         35  N.  7th  St.,  Philadelphia. 


H  'JiWtA 


a  WINEBftL  PRODUCT 

FOR  HIQH-QRADE 

IMSULATiON  I 


RAVEN  MINING  CO.,  Marquette  Bldg.,  Chicago,  III. 


I  Black  Diamond  File  Works  s 


OVB  €iOOIf»  AJSE  ON  »AX.U  IK  ETKBY  I^BASIMO  BABJDWABB 
BTOBB  IN  THK  VNITBD  STATES  Aim  OAKAOA. 


I  G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,  PA.  ^ 


CAS  ENGINE  IGNITERS 

For  STATIONARY,  MARINE  AND  AUTOMOBILE  ENGINES. 


Dynamo 
Igniter, 
$f2.00. 


Can  ho  uned 
with  any  kind 
oi^as  or  gaso- 
line engine. 


Magneto  ^ 
lgnifer,|| 
$18.00. 


FULLV 
GUARANTEED. 

Send  lor  circular. 


The  Carlisle  &  Pitich  Co.,  232  E.  Clifton  Ave., Cincinnati,  O-.-i 


Vol.  XXVffl.       $3  Per  Aiiiiui.     aSf.iSU'Sli^'I'h'i-iSS 


CHICA&O,  MAT  4,  1901. 


Entered  at  nhlCBgoPoHtoflloeaB  lf|   P^uv*    a    Aahw  Uh        1Q 

mRllDiatleruftiie second  class.  Ill   vEiTS  A   vOPYi  JlUt      lOi 


CIR/IDI     CV  INSULATED 

Oinrlr^L.CiA.  wires  and  cables. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WCSTERN  ECt-LING  AGENT, 

H.  R.  HIXSON, 

in7Monadnock  Block  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


^ON/-!: 


18S9'Farla  Exposition, 
Hedal  for  Rubber  Imsalatton. 

1893— TTorld'a  Fair, 
Hedal  for  Babber  Insalatisn. 


TRADE  MAMb 


THE  STAKDABD  FOB 

BVBREB  ISrSULrATIOK. 

Sole  Manufacturers  of 


OkoDite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^o'.?"  Wires. 
THE  OKONITE  CO.,  Ltd 

ff&Vc'irr.*,;  }"""ii««-     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Sutt 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TBLEQRAPH   AND   FIRE   ALARfl    CABLES. 

All  Wire*  are  tested  at  Factory.  JOXE^SOBO,  IMI. 


"  PHONO  -ELECTRIC  " 


WIRE 


'IT'S 
TOUGH.' 


Phono-Electric" 


Combines   High    Tensile   Strength, 
High     Elastic     Limit    ancl    Great 
Toughness  with  Remarkable  Wear- 
ing Qualities. 
Trolley  —  Telephone  —  Telegraph. 

BRIDGEPORT  BRASS  CO., 

19  Murray  St.,  New  York. 


CEOAR 

)MS     DISXANCe    "PHON. 


ROLES 

\A/R  1  TE        US 


A, P. Hopkins  &  Co. Escanaba,Mich. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Conmpany,  Indianapolis,  Indiana,  U.  S.  A. 


IMITATED  BY  MANY 

ONLY  THE  BEST  GOODS  ARE  IMITATED. 

LOOK  AT  THE   LONG  LIST  OF  OUR  IMITATORS  AND 
DECIDE  FOR  YOURSELF. 


EQUALED  BY  NONE 

OUR     MOTTO.       THE     RECOLLECTION     OF    QUALITY 
REMAINS  LONG  AFTER  THE  PRICE  IS  FORGOTTEN. 

ERICSSON  TELEPHONE  CO.,  296  Broadway,  New  York. 


OREOS^T 

Qgr  Process 

Praients  Vogi- 

tibti  Srowtiis 

fnin  Reaching 

Gondults. 


^A^^ol^ 


■//////////////////ss^mm^ssms 


[10    CLtVATtOH. 


»ui-rs. 

We  Mike  Any 

Size 

Desired. 


kONClTUOlMAL        secTIOM     tHOWIM» 
JOINT 

THE    MlCHICAIg   PIPE    CO^   BAY    CITY,    MICHieAy. 

HOLOPHANE  CLASS  CO., 


and.  S-fe., 


Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  MOLD        HJI  A  #1  «k  I  a 

Awarded  at  Paris  Exposition. 
WRITE  FOR  CATALOGUE. 


The  United  States  Garbon  Company. 

lB%^^=n  r\   n- 

:leveland  '  Ohio.  u. '5.   r 

MOT  INi   CARBO^J 


[SPECWmESASPECI 
L  ELECTROLYTIC 


.ALTERNATING.  DIRECT  ^ 
ENCLOSED.  OPEI«.J 


2,000  IN  USE.  iOueen  ^  Co., 

polar   and     Maltirolar   Motor*        ^(^   •*  ^^  ^^  ■  ■  ▼▼         ^i^^  ^^  ■  J 

.  „.         ^^^^  Chestnut  St.,  Phila. 


Bipolar  and  Maltirolar  Motor* 
from  ^  to  50  horsepower.  Dyna- 
mos from  10  lights  to  700.  We  sell 
or  rent-  Good  profits  for  agents. 

The  UobartElec.  Mfz.Co.Jroy.Ohlo 


A  Fourth  Reason 


why  the  very  best  engineers 
specify  Bullock  Generators 
and  Mdtors  in  every  instance 
is  because  they  have  machine 
formed  coils.  This  facilitates 
repairs,  as  It  requires  but  a 
short  time  to  replace  an  in- 
jured coil.  Send  for  our 
descriptive  bulletins. 

Bullock  Electric  Mfg.  Co., 

Cincinnati,  U.S.A. 


480  IHONON  BLDc  c::icAa». 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Rs); 
Focus  Tubes,  Induction  Colls. 


[PHOENIX  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
I    GLOBES,  SHADES,  Etc. 

f   SEND  FOR  A   COPY  OF  OUR  NEW  AND 
T  LATEST  CATALOGUE. 

I  PittsMrgh.    New  York.    Chicago. 


.kjL.  Standard  Underground  Gable  Go. 


^ESTnS  ElEotwoal  hmmnl  Co., 


II4-I20  WilUam  St.,  NEWARK,  N.  J.,  U.  S.  A, 


ShMaySial 
SUtioa  Insirmests 


The*<e  lastnuneots  are 
t)M«dapoa  thi  fame  eea- 
«ral  principle  and  are  juat 
MM  accarat'}  as  our  r«^)ar 
etaodard  Fortib  e  inrect 
<Jarrent  Voltmeters  and 
Ammeters,  bat  are  mach 
larger,  and  tbe  working 
part^  are  iocloeed  in  a 
aoatltr  designed  dost-proof 
•cast-iron  case  which  effect- 
iTely  shields  the  lostrn- 
xnents  from  disturbing  in- 
:fliienoe«  of  external  mag- 
metic  fields. 


BEBLIK— Enropean  Weston 
Electrical  Inetrumeat  Co.,  Rit- 
•erstnuiBe  No.  88, 


Weston  Standard   Illnniinated 

l>ial  Potential  Indicator, 

Style  B. 

Mention  the  ■Westebs  Electriciah  wb^&vritlng  for  catalogues 


f sstoB  Standard 

Portable  Direct  Beading 
Voltmeters  and  i.'-Iilli volt- 
meter-*. Ammeters  and  Mll- 
ammtters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating  and  Direct  Current 
Circuits. 

Oar  portable  iDstniments 
are  recognised  agetandardB 
throak<hout  the  civilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
etlll  better. 

'Tbfj  are  the  mort  relia- 
ble, etxinlnte  standard*  tor 
Laboratory  ti«©. 

London-ElIiAtt  Brofl.,  Ko. 
101  ot.  ^lartius  Lane 


I        ^1     322  The  Rookery,        Westingbouse  Bldg..        56  Libertv  St..         1225  Betz  Bldg., 
I     .^      I  Chicago.  PittsbiirK.  New  York  City.       Philadelphia,    Pa. 

I  ^        I  Mills  Bldg..  San  Francisco,  Tremont  Hide.,  Boston, 


|r  Eleclrlc  Cables,Condulfs,Wires  and  Accessories. 

AUo  Ilish  liraile  Knbher  «ovtTed  Wireo  and  Cables. 


N.  I.  R. 


National 

India 
Bnbber  Co.'i 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


fLECTfiO  QALVAN/ZjED  (ONDU/r 


ALL  FITTINGS 


RICHMOND!  CONDUIT  CO. 

^       IVUl^W/VUKEE     USA-    <     ' 
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Morse  Learners'  Instrument 


Steel  Lever  Key. 


Railway  and  Electrical  Supplies 


THE 


BEEKMAN 


MEDICAL 


APPARATUS. 


Instruments,   Batteries,   Insulated   Wires 

and   Line  Equipments. 


Box  Relay 


SEND    FOR    PRlCESc 

CATALOGUES   AND    LEARN- 
ERS' MANUAL  FREE 

ON   APPLICATION. 


Main  Line  Soundlne  Relay. 


We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Mllford,  Conn.,  which  is  rapidly  being  enlarged, 
and  can  beat  the  world  in  prices  on  the  instruments,  supplies,  etc.,  manufactured 
by  us.    We  make  only  the  best. 


May  4,  1901 


WESTERN    ELECTRICIAN 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  skilled  workmanship,  It  Is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  mlnlniiim.   A  successful  lamp  manufacturer  can  not  afford  to  experiment  witli  poor  materials.  This  explains  the  popularity  of 
BA.KER     &     CO.'S  B 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ^^ 


IIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  cents  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and  Treas.,  for  particulars.       ELKHART.IND. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  tnd  General  Offlcet:    672-678  FIRST  AVENUE,  NEW  YORK. 
TRADE    ^^       I       Mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRtTC   rOR   ATTRACTIVE   BULLETINS. 

Chlcico.      Pbllidelpbla.      noatoo,      CleTcland,      St.  Loots ,      MUwankee.      ClaclnDatl.       Diaver,     St.  Paol. 

G.  I.  INCANDESCENT  LAMPS. 


milTNICIPAI.    PIiANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

15  MONADNOCK  BLOCK, 
CHICAGO. 


J.  HOLT  GATES  &  CO., 


(COMPOSEDIOF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes  not  only  the 
best,  but  most  inexpensive,  subways.  Best  of  insulators.  Indestructible.  Water, 
gas  and  frost  proof .  100^  better  service  over  wires  in  them.  No  induction.  7 
foot  lengths,  3-inch  and  3i-inch  bore.  Weighs  2  lbs.  to  foot.  Sizes  made  from  \i 
to  8  inches.  ^^  BUILD  COMPLETE  SUBWAYS. 

ELECTROIYSISPROOF  CONDUIT  MFG.  CO.,  "'^--y^^^^-^ji'-Buiidi^g. 


(( 


Crown 


"Insulated  Conductors  #i 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.... 24 

Akron  Smoking  Pipe  Co — 

Alexander,  Thomas 14 

American  Battery  Company.  .— 
American  Bridge  Company...  10 
American  District  Steam  Co..  10 

Amer.  Electric  Fuse  Co 12 

Amer.  El.  Telephone  Co 18 

American  Electrical  Works... 13 
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Amer.  School  of  Corresp 15 

Amer.  Steel  &  Wire  Company.  3 
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Ball  Engine  Company 20 
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Becker  Brothers 14 
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Benson,  D.  L 24 

Berthold  iJenrtings 21 

Besly  &  Co.,  Charles  H 24 

Big  Four  S.R: 15 

Bissell  Company,  The  F 18 

Blue  Ridge  Locust  Pin  Co ....  21 
Bossert  El.  Construction  Co.  .23 
Bowers  Manufacturing  Co  . . . — 

Bridgeport  Brass  Co  1 

Brunt  Porcelain  Works,  G.  F.  7 
Bullock  Electric  Mfg.  Co  ....  1 
Bunnell  Telegraphic  A  El.  Co.  2 
Camp  Engineering  Company.  14 

Carlisle  &  Finch  Co — 

Central  Electric  Co 5 

Central  Mfg.  Company 21 

Central  Telephone  &  EL  Co.  .— 


Chaillet,  Adolphe  A 12 

Chicago  &  Alton  Railroad.. .  .20 

C.&N.  W.R  R 20 

Chicago  Edison  Company. ...  4 
Chic.  Fuse  Wire  &  Mfg.  Co. ..20 
Chic.  House  Wrecking  Co..  ..— 

C,  M.  &St.  P.  R.  R 20 

Chicago  Mica  Company 15 

Chicago  Telephone  Co  13 

Chic.  Telephone  Supply  Co.. .18 

Church,  Isaac 13 

Cleveland  Armature  Works.  ..— 
Columbus  Batt.  &  Spec.  Co..  12 
Continuous  Rail  Joint  Com- 
pany of  America 24 

Coolldge  Fuel  &  Supply  Co. .21 

Couch  &Seeley  Co 17 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..  5 

Cutler-Hammer  Mfg.  Co 23 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Davis  &  Stitt  Company 31 

Dearborn  Drug  &,  Chem.  Co..  11 
DeDion-Bouton  MotoretteCo.ai 
Diamond  Meter  Company — — 

Diehl  Mfg.  Company 8 

Dixon  Crucible  Co.,  Joseph.. 20 

Edison  Decorative  &  Minia- 
ture Lamp  Department 12 

Edison  Mfg.  Company 5 

Edwards  &  Company 13 

Eidredge  Electric  Mfg.  Co.. .  14 
Electrical  Engineer  Instltute.14 
Electric  Appliance  Company  ,12 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company ...  15 
Elec.  Motor  &.  Equipment  Co.  8 
Electrolysis  Proof  Conduit 

Manufacturing  Co 3 

Ericsson  Telephone  Company  1 


Faries  Manufacturing  Co — 

Farr  Tel.  &  Con.  Supp.  Co ....  1 8 
"For  Sale" Advertisements  ..  14 
Ft.  Wayne  Elec.  Works.,  Inc.. 23 

Fowler.JohnH 21 

Franklin  Eng.  &  Elec.  Co....  14 

Gates  &  Co.,  J.  Holt  3 

General  Electric  Company. . .  1 L 
General  Electric  Repair  Co.  ..14 
General     Incandescent    Arc 

Light  Company 3 

General  Incand.  Lamp  Co.. ..  3 
Globe  Auto.  Telephone  Co..  ..19 
Gordon  Battery  Company....  4 
Gould  Storage  Battery  Co....— 
Great   Western    Smelting   & 

Refining  Company 14 

Gregory  Electric  Company. ..14 

Harris  ilachinery  Co 14 

Hartford  Steam  BoUer  In- 
spection &  Insurance  Co...  15 
Hazard  Manufacturing  Co.  .24 
Heath  Electric  Company  ....13 

Helios-Upton  Company 7 

HobartElec.  Mfg.  Company..  I 

Holmes  Fibre-Graph.  Co 14 

Holophane  Glass  Company. ..  I 

Hopkins  &  Co.,  A.  P 1 

Horix  Mfg.  Co.,  The 21 

Huebel&Co..C.  J 21 

Humphrey,  Henry  H 12 

Hyde  it  Co.,  W.  H 18 

Illinois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company..  .  13 
Independent  Tel.  Const.  Co.. 18 
Independent  TeL  Supply  Co. 18 
Indianapolis  Arm,  Bracket  & 

Pin  Company 21 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 


Intemat'l  Corres.  SchoolB, .  ..15 
Jeffrey  Manufacturing  Co ....  30 

Johnston,  Thomas  J 13 

Kansas  City  TeL  Mfg.  Co 18 

Kartavert  Manufacturing  Co. 24 
Kellogg  Switchboard  &  Sup- 
ply Company 19,  20 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathias 21 

Kokomo  Tel.  &  EL  M.  Co 18 

Leather  Preserv.  M.  Corp — 

Leclanche  Battery  Company.l4 

LefEelA  Co.,  James 20 

Lindsley  Brothers  Company.. 21 
Lowell  Model  Co 14 

Maltby  Lumber  Company ...  31 
Manhattan  Elec.  Supply  Co..  10 
Manhattan  Qen'l  Const.  Co.— 

Manross,  F.  N — 

Mason  TeL  Pay  Station  Co. .  .— 

Matthews  &  Bro.,  W.  N 19 

McLennan  &  Company ,  K ....  12 

McRoy,  John  T 12 

Mica  Insulator  Company — 

Michigan  Pipe  Company 1 

Mlller-Knoblock  EL  M.  Co....— 

MisceilaneouB  Advs 14 

Missouri  Electrical  Mfg.  Co..  9 

Modem  Gas  Engine  Co 20 

Mogadore  Insulator  Co — 

Monarch  Fire  AppL  Go 5 

Monon  Railroad. 20 

Munsell  &  Co.,  Eugene 13 

National  Carbon  Company...— 
National  Conduit  &  Cable  Co.i2 
National  India  Rubber  Co ... .  1 
National  TeL  Equlpm.  Co....  17 

New  York  Ina.  Wire  Co 23 

Non- Polarizing  Dry  Batt.  Co.  4 
Northern  Elec.  Mfg.  Co 11 


Fox*    OXa.S(9l£lecl    Xxide^E    of    A.<X^%rGtrttm&txxG>xx'tm 


Ohio  Electric  Works 4 

Okonite  Company,  The I 

Ozan  Lumber  Company 21 

Pacific  Electric  Company — 

Palmer  &  Olson 5 

Palmer  Brothers 20 

Paragon  Fan&  Motor  Co — 

ParsellA  Weed 13 

Perrlzo  &  Sons 21 

Peru  Elec.  Mfg.  Company 12 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  .13 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 20 

Pignolet,  L.  M 13 

Pittsburg  &  L.  S.  Iron  Co 21 

Porter-Morse  Company 21 

Queen  &  Company 1 

Raven  Mining  Co 24 

Relsinger,  Hugo 7 

R.  I.  Teleph.  &  Elec.  Co 18 

RIchmondt  Conduit  Co l 

Rockwood  Mfg.  Company,, ..  l 

Roebling's  Sons  Co.,  J.  A 13 

Rose  Electric  Company 14 

SageA  Bro.,  F.  B 18 

Sargent  Company,  The 5 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  ,— 

Schureman  &  Hayden 14 

Scott,  Charles  W — 

Shelby  Electric  Company . . . .  — 
Simplex  Electrical  Co.,  The,.  1 

Smith  &  Hemenway  Co 12 

Smith  Co.,  S.  Morgan 13 

Smith.O.  W 21 

Smith,  Theo 13 

Spahr  &  Swingle 20 

Spies  Electric  Company 15 

Spon  &  Chamberlain 14 

Sprague  Electric  Company  ..  4 

See    T*iQ.f£&    Oi 


Standard  Construotion  Co 18 

Standard  TeL  &  Elec.  Co 17 

Standard  TJnderg.  Cable  Co. . .  l 
Stanley  Elec.  Mfg.  Company. .11 

Stanley  Instrument  Co 5 

Star  Brass  Works I4 

Sterling  &  Son,  W.  C 21 

Sterling  Electric  Company.  ..— 
Sterling  Varnish  Co..  The.... 24 

Stewart  &  Co.,  Frank  H — 

Stilwell  -  Blerce     &    Smlth- 

Vaile  Company 15 

Stow  Mfg.  Company — 

Stromberg-Carlson   TeL  Mfg. 

Company 17 

Sturtevant  Company,  B.  P.... 24 

Swarts  Metal  Refining  Co — 

Swedish- American  Tel.  C0...16 

Tenn.  Lumber  Company 21 

Thomas,  Wilcox  &  Dietz 20 

Torrey  Cedar  Company 21 

Union  Switchboard  Co I9 

United  States  Carbon  Co I 

Valentine-Clark  Co.,  The. ...21 
Varley  Duplex  Magnet  Co . .  19 
Vulcanized  Fiber  Company. .24 

Wagner,  Herbert  A 12 

Walsh's  Sons  &  Company 14 

Warren  EL  Mfg.  Company  ...  23 

Western  Electric  Co 7 

Western  EL  Supply  Company.— 
Western  TeLConst.  Company.  18 
Westinghouse       Electric     & 

Manufacturing  Company. .  22 
Weston  Electrical  Inst.  Co. . .  l 

WiUyoung,  Elmer  Q — 

Wittenberg  Cedar  Co 31 

Worcester  Company.,  0.  H. .  21 

Wright  &  Craycroft 6 

Yurgae  Signalphone  Mfg.  C0.I6 
Zerbe  Company 14 
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PARAGON 
FAN  MOTORS. 


^A/l 


•RICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine- driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPOIDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    B27-B3I  WEST  34th  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


CHICAGO. 


BOSTON. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


^ 


WE  EXCEL  AND  UNDERSELL  ALL 

and  are  manufacturing  and  selling 
all  kinds  of 


^ 


ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWING  ARE  SOME  OF  OUR  SPECIALTIES: 


FLASH  UaHT.  i 

HERE  ARE  OUR  PRICES.  REMEMBER 

VOLTMETER.  WE  UNDERSELL  ALL.  HAND  LANTERN. 

Ammeters  and  Voltmeters,  0  to  !30 $2.00 

Pocket  Flash  Liffhta 1.50 

Electric  Hand  I.antern8 3.00 

Electric  Carriage  Lights R.OO 

Battery  Fan  Motors 5.95 

AGENTS  WANTED.    Send  for  catalogue- JUST  OUT. 


OHIO  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


O.  K.  BATTERY. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 


>''"«ii(*u 


Tx2y,x2% 


USED  FOR 
BELL  WORK, 

Crade   Crossings, 
Telephones,  Gas 
Engineand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND     FOR      PRICE-LIST.     190 


The  Non-Polarizing  Dry  Battery  Co., 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEABBORN  ST..  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


There  is  No  Higher-Class  india-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHA>A/. 


Authorized  Manufacturers  of  the 

ix-r*nx:   f-i-e:xi  b  l.e:  tub 


AA^I  RE. 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works,  | 


^      J.  W.  GODFREY,  Manager  Sales, 

I S  Cortlandt  Street,  N  EW  YORK. 


YOIMKERS,    IM.  Y.    I 


:«»::»::: 


(10923) 


!«H»»HH::»:t;«:t::::«:H:H»»!t::!:;:::«:H>HHHH:::!:ffl««n 
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"  PALMER     (a     OLSON" 

I,     2.     3.     5,     Tyi.     10     H.     P. 

Capitalists 

to  the 
extent  of  a  t'wo-cent  stamp 

wa.nted, 

to  send  for  our  handsome 

illustra-ted 

pamphlet  and  prices. 


Catalogue  and  price-lists  on  application. 

PALMER. 
<a  OLSON 

MANUFACTURERS. 

210  Centre  Street, 
NEW  YORK. 


Ceiling  Fan  Motors 


FOR 


Direct  and  Alternating 
Currents. 


ALL 
FINISHES. 


ALL 
VOLTAGES. 


DIEHL—CBNTRAL— EMPIRE— TUERK. 

Noiseless— Artistic — Durable. 
WRITE  FOR  CATALOaUB  AND  PRICES. 

264-266=268-270  Fifth  Ave., 
CHICAGO. 


TRADE  MARK. 


EDISON 

BATTERY  FAN  OUTFITS 


.WITH. 


EDISON  LALANDE  CELLS 

Are  the  only  efficient  battery  fan  outfits  on  tbe 
market.    Invaluable  for  the  sick  room. 


Write  lor  Catalog:ue  No.  4. 

EDISON     MFG.     CO., 

135   5TH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

e9l  OLD  COLONY  BUILDING 
CHICAGO. 


THE  SARGENT  CO.. 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire  Appliance  Co.; 

27  WILLIAM  STREET,  NEW  YORK. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK,  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  MO.,  642  Century  Building. 
BOSTON,  MASS.,  31   State  Street.  CHARLOTTE,  N.  C,  29i  S.  Trycn  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.        ATLANTA,  GA.,  English-American  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER.  COLO.,  311    Kittredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 

CROCKER -WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere,  N.  Ji. 


WHY   USE  OLD=FASHIONED 

JEWELED   METERS  AND  LOSE  MONEY  WHEN 
STANLEY  METERS  ARE  PERMANENTLY  ACCURATE? 

SEND     FOR    DESCRIPTION. 

Stanley  Instrument  Company, 

General  Sales  Department:  146  Broadway,  NEW  YORK,  N.  Y. 

Pacific  Coast  Agency:  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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ELECTRICAL 
MOULDINGS. 

BEST,  CHEAPEST  AND  QUICKEST  DELIVERY. 


WE  CARRY  A  LARGE  STOCK  OF 

Hard  and  Soft  Wood  Mouldings. 

Plain  or  Polished — Special  Patterns  on  Short  Notice. 


518  to  542  West  Twenty-First  Street  (Pilsen  Station),  CHICAGO,  ILL. 


WRIGHT  &  GRAYGROFT 

MentloD  tbe  "Westeen  Electbician  when  writing. 


AAJmstsrSf  Ibq.  Lmmpn. 

Inc.  El.  Lt.  Manipulator  Co. 
AnchurH  (T«i.  Oc  Tel.) 

Matthews  &  Bro..  W.  N. 
▲BBvmelAtora. 

Uunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Edwards  &,  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Aro   Ij«mp». 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

HeUos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnshouse  El.  &  Mfg.  Co. 
Amtomobllvfl. 

DeDion-Bouton  Motorette  Co. 

Lowell  Model  Co. 
Bmbhltt         H«t«l         and 

Solder. 

Or.  Western  Sm.  and  Ref  g.Co. 

Swarts  Metal  Refining  Co. 
Bmtterte*  and  Jars. 

Bunnell  Telegraphic  &  El.  Co. 

Central  Electric  Co. 

Columbus  Batt.  A  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  &  Swingle. 
BellK,  BnxBerB.  Dto. 

BuiinellTelegraphic  A  El  Co. 
Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 
Spies  Electric  Company. 

western  Electric  Co. 
Western  Elec.  Supply  Co. 
Bait    Dreaslna:. 

Leather  Preserrer  Mfg.  Corp. 
Beltlnv. 
Chicago  House  Wrecking  Co. 
Leather  Preserver  Mfg.  Corp. 
Blovrera. 

Sturteyant  Co.,  B.  F. 
Bollera. 

Chicago  House  Wrecking  Co. 
Bolts  (Expansion). 

Church,  Isaac. 
Boolu,  Bleotrloal. 
Electrician  Publishing  Co. 
Hyde  A  Co.,  W.  H. 
Bridse*    and    Bnlldlnff* 
(■taal). 

American  Bridge  Co. 
Brn>ltea> 
Becker  Bros. 
Central  Electric  Co. 
General  Electrical  Repair  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Sage  A  Bro.,  F.  B. 
Western  Electric  Company. 
Cables  (See  Insulated  Wires.) 
Cables,  Bleotrle  (Seelnsu- 
latedW Ires) Copper,  Sheet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
General  Electric  Co. 
Missouri  Electrical  Mfe.  Co. 
National  Conduit  ^:  Cable  Co. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Carbane,      Points       and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
RelslQger.  Hugo. 
United  Stales  Carbon  Co. 
Western  Elect.  Supply  Co 
Ca«tlB«s. 
SarpentCo.,  The. 
Smith  Oo..  8.  Morgan. 
<7balns. 

JafTrej  Ufq;.  Co. 
Olrealt    Breakers. 
OQtt«r  Eleo.  A  Ufff.  Co. 
Western  Electric  Company. 
Ceal  A  Aakea  Handling 
tIaeblnevF* 
Uitnr  Hfr.  Co. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Colls  and  Hasneta. 

MlUer-Knoblock  El.  Mfg.  Co, 

Varley  Uuplex  Magnet  Co. 

Western  Electric  Company. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Michigan  Pipe  Company. 

Richmondt  Conduit  Co. 

Sprague  Electric  Co. 

western  Elect.  Supply  Co. 
Connectors    and   Termi- 
nals   (Patent). 

American  Elec.  Fuse  Co. 
Construction  &  Bepalrs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Parsell  &  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Bleo- 
trle LlfiTht  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  WkB.,  Inc. 

Gates  A  Co.,  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

■WestlnghouseElec.A  Mfg.Co. 
Copper.  •4prap.  Boncrht. 

Swarts  Metal  Refining  Co. 
Copper  ^BV^lres. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  TelegraiihiCiVEi.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ge  neral  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Scbools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond ,  Schools. 
CroMM-Arm  Braces,  Btc. 

Anderson  A  Sons,  W.  H. 
Cross-Arms,     Pins      and 

BraeUets. 

Blue  Rfdge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

Michigan  Pipe  Company. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Corupany. 
Cut-Onts    and  Sinrltcbes. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DTnamns  and  Motors. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Bunnell  Telegraphic  A  El.  f  :o. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.   Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Oo. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Workf . 


Palmer  A  Olson. 

Parsell  &  Weed. 

Cichureman  AHayden. 

Sprague  Klectric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric   RallwaTB' 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Blectrlc  l*iicnK. 

Elec.  Motor  A  Equipment  Co. 
Bleotrloal   and  Slecban< 

leal  Bnfflneers. 

Benson,  D.  L. 

Challlet,  Adolphe  A. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Blectrloal  Instruments. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Blectro-Platlns  Maob'y- 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
BleTatora-Coaveyors. 

Jeffrey  Mfg.  Co. 
Engines,   Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
BuKlnes.   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co.,  B.  F. 
Bxb'st  Steam  Apparat'a. 

American  District  Steam  Co. 
Fan  Outflte. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,Q.  A  H. 
Fire  Bxtlnsrulsbers. 

Monarch  Fire  Appliance  Co. 
Flexible  Sbafts. 

Stow  Mfg.  Co. 
Forg-es. 

Sturtevant  Co.,  B.  F. 
Fnses  and   Fuse  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General    Blee.  Snpplles. 

Blssell  Company,  The  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Stewart  &  Co.,  Prank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 


^ojr 


Western  Elect.  Supply  Co. 


Globes     and     Blectrleal 
UlassTTarc. 

Hoioptiane  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co. 
Grapblte    Speolaltle». 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Plbre-Graphlte  Co. 
Heatlnic     and   Ventllat- 
InsT  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
Igrniters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators   and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  S.  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

"Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  «.     Ifg.  Co. 
Insulated      Wires       and 

Cables— Magnet   Wires. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.Wlre  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

MlUer-Knoblock  El.  Mfg.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co..  The. 

Phillips.  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Simples  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incandesoent. 

Central  Elftctplc-Co. 

Chicago  Eclson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 

Smith,  Theo. 
Lamps,    Incandescent  — 

ReplacerN  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
LlR-btnlnff-  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 


Linemen's  Ollntbers, 

Anderson  A  Sons,  W.  H ; 
Klein  A  Son,  Matblas. 
Smith  A  Hemenway  Co. 
Mavnet    W^ires. 

(See  Insulated  Wires.) 
Meters. 
Diamond  Meter  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Inc.  Arc  Light  Co. 
Mica. 
Chicago  Mica  Co. 
Munsell  A  Co.,  Eugene. 
Mlnlnv  Apparatus,  Blec. 
Crocker -Wheeler    Company. 
Jeffrey  Mfg.  Co. 
General  Electric  Co. 
Northern  Elec  Mfg.  Co. 
Stanley  Electric  Mfg.  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Motors— See    Dynamos  and 

Motors. 
MonldiDgs,  Blectrleal. 

Wright  A  Craycrof t. 
Paclanff. 
Besly  A  Co.,  Chaa.  H. 
Robertson  A  Sons,  Jas.  L. 
Patent  AttorneT-s. 
Barnaclo,  P.  W. 
Johnston,  Thomas  J. 
PboBpbor  Bronze. 
Besly  A  Co.,  Chas.  H. 
Phosphor  Bronze Sm.Co., Ltd. 
Platinum    Bouffbt      and 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Poles    and   Ties. 
Benham,  George  W. 
Berthold  A  Jennings. 
Coolidge  Fuel  A  Supply  Co. 
Davis  A  Stitt  Co. 
Fowler,  John  H. 
Hopkins  A  Co.,  A.  P. 
Huebel  A  Co.,  C.  J. 
Llndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Ozan  Lumber  Company. 
Perrizo  A  Sons. 
Pittsburg  A  L.  S.  Iron  Co, 
Porter- Morse  Co. 
Smith.  O.  W. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Wittenberg  Cedar  Co. 
Worcester, Co.,  C.  H. 
Porcelain. 
Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Co. 
Brunt  Porcelain  Works.  G.  P. 
Mogadore  Insulator  Co. 
Peru  Elec.  Mfg.  Co. 
Poorer      Transmission 
Macblnerr. 
Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce    Smlth-Valle. 
PnllCTB* 
Harris  Machinery  Co. 
Rockwood  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smlth-Valle. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 
Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 
Gt.  West.  Sm.ana  Refining  Co. 
Swarts  Metal  Refining  Co. 
Retlectors. 
Amer.  Reflector  A  Ltg.  Co. 
Paries  Mfg.  Co. 
Smith.  Theo. 
Re-Wtndlntc—Repalrs. 
Becker  Bros. 
Chicago  Edison  Co. 
Cleveland  Armature  Works, 
General  Electrical  Repair  Co. 
Gregory  Electric  Co. 
Schureman  A  Hayden. 
Rbeostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro.,  F.  B. 
Westinehouse  El.  A  Mfg.  Co- 
Second-Hand  Macb'T* 
Alexander,  Thomas. 
Chicago  House  Wrecking  Co_ 
Gregory  Electric  Co. 
Harris  Machinery  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro..  W.  N. 
Rose  Electric  Company. 
Schureman  A  Hayden. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co, 
Paries  Mfg.  Co. 
Pacific  Electric  Co. 
Speaklnic  Tubes. 
Central  Electric  Co. 
Edwards  A  Company. 


Electric  Appliance  Co. 
Wesiern  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed   Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co^  The  Wallace. 

ManrosB,  P.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

imerican  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

HeUos-Upton  Co. 
Strnetnral  Iron  W^ork. 

American  Bridge  Co. 
Tapes,  Insulatlns-. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telegraph  Biinpplies. 

Bunnell  Telegraph  Ic  A  El.  Co. 
Telephones,     Telepbon*- 

Materlal    and    Swltcb- 

baards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Blssell  Company,  The  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  &  Seeley  Co. 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co. 

Horlx  Alfg.  Co.,  The 

Independent  Tel.  Const.  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Tel.  Equlpm.  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 

Scott,  Charles  W. 

Standard  Construction  Co, 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 

Yurgae  Slgnalphone  Mfg.  Co. 
Telephone  SerTlce. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   tnc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 

Westinghouse  El.  A  Mfg.   Co 
Trucks.  Blectrlo  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbine  Water  Wheeln. 

LeflTel  &  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Valle. 
Varnishes, 

Sterling  Varnish  Co. 
Vulcanised    Fibre. 

Vulcanized  Fibre  Co. 
Whlte-'Washlns'    M*ch'« 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co..  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co..  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co, 
X-Ray  Ontflts. 

Queen  A  Oo. 

Wlllyoung,  Blmsr  O. 


.A.d'«reirt:lfiiei33.exi't:A    (See    X*^fi:e    3- 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tradfi 
mark  "ELECTRA." 


F0F5i  ENCLOSED  LONG-BURNING  ARC  LAMPS,  .-i 


^i 


roR 

D-l  R  E  e  T_ 

CURRENT 
AR.&  LAMPS 


MBmBi^QmmE 


UNEQUALLED  IN  QUALl' 
AND    EFFICIEtKf? 


JT^-xAB|OLLrfa>^  STEADY 
O^feWD  >RILLIANT  .  LIGHT 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


^•M~:"X"M":~:"X"X~x-x~:~X"X'«:< 

Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


HELIOS-UPTON  STORAGE  BATTERIES 

FOR    STREET    RAILWAYS,  POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND    ELECTRIC    ELEVATORS. 

niTTpn If  OIIDDI  IFO  H^in  DFDHIIIO  ^^  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
DnI  ICllT  uUrrLlLU  nllU  nLrnlriUi  Electnc  storage  Battery  Company,  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


IUA.DEL.I 


CIHICAOO,   II.I.. 


lODY,    IVIA.J 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING     BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UHDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "BRUNT." 


THr  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,  OHIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  220, 

350,  500 

Volts. 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMENT. 

WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY,  Northwestern  Agents,  St.  Paul,  Minn 

MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,  St.  Louis  Mo. 

PHILADELPHIA,  933  Market  St. 

STANDARD  ELECTRIC  CO.,  CALIFORNIA  ELECTRICAL  WORKS, 

Cincinnati,  Ohio.  San  Francisco,  Cal. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS, 

32  Rue  Boudewyns.  St..  E.  C,  and  North  Woolwich,  E.  40  Avenue  de  Breteull. 
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BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 


From  which  may  quickly  be  formed,  wired  and   installed 
anything  in  the  shape  of  thoroughly  weatherproof 


A  SYSTEM  OF  UNITS 

ELECTRIC  SIGNS  or  ELECTRICAL  DECORATIONS  .i ..,.., i.o...,i«,. 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some-  ^ 
thing  entirely  different. 


THREE    BREn'STER    RECEFTACLiES   ASSEUBI/ED 
AMO    CONNECTED    TOQETHEB. 


Illustrating  method  of  use  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who   want  to   keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 

r2-14  Beaver  Street,  NEWARK,  N.  J. 


PARTS  OF  THE  UNIT  BEADT 
TO  ASSEDIBEiE. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


•  THE  CONNECTIIKe  I.IKK." 


^ 


USE  OR  SALE  OF 


Infringements  X"  Injunctions. 

Our  ceiling  and  electrolier  fan  patents  sustained  by  U.  S.  court  decision.     Use  or  sale  of  im- 
fringeraents  stopped  by  injunction  March  8th  and  December  5th,  igoo. 


ik;   f'a.im    lyi 


The  enviable  reputation  we  have  estab- 
lished in  the  manufacture  of  high  grade 
ceiling  fans  has  been  fully  maintained  in 
our  production  of  DESK  FANS.  They 
are  acknowledged  by  users  to  be  the  best 
ever  produced.  Following  are  some  of 
the  important  features  they  possess; 

Silk  Insulation  on  armature  wires, 
Hard-drawn  copper  commutator  bars. 
Self-aligning  bronze  bearings, 
Improved  self-oiling  oil  cup, 
Unbreakable  tbree-speed  switch  base, 
Very  strong  guards — no  solder  used. 
Body  of  fan  richly  enameled  and  embellished 

wiih  fine  gold  stripes. 
Absolutely  the  highest  efficient  fans    on 

the  market. 


Endorsed  and  approved  by  thousands  of  users  throughout  the  world, 
of  fans  assures  perfection  in  all  respects. 


14  years  in   the  manufacture 


DIEMl-  IVIF~0.  00 

Main  Office  and  Worl(s:  ELIZABETHPORT,  N.  J. 

SHOWROOMS: 

NEW  YORK,  561-563  Broadway.  CHICAGO,  i92-'94  Van  Buren  St. 

BOSTON,  128-132  Essex  St.  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 

NEW   ORLEANS,   Newman-Spranley  Co.,    Ltd. 
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AD  STUDIO 


WE'RE  GOING  TO  "DRIVE" 
THAT  CATALOGUE  ALL  OVER 
THE  UNITED  STATES-WRITE 
FOR  ONE'AND  DON'T 
FORGET 


WE  ARE  THE- 


Missouri  Electrical  Manufacturing  Go. 


p.  D.  CABLE.       F.B.  LITTLE,       R.W.MOORE,       W.  F.  LITTLE, 

President.  Vice-Pres't.  Secretary.  Treasurer. 


General  Offices,  1216  Washington  Avenue,    ST.  LOUIS,  MO. 


MAY  1 7IH 


WILL  BE  PRESS  DAY  FOR  THE  FIRST 
SPECIAL  NUMBER  OF  THE  WESTERN 
ELECTRICIAN,  COVERING  THE  NIAGARA 
FALLS  MEETING  OF  THE  NATIONAL 
ELECTRIC  LIGHT  ASSOCIATION. 

COPY  FOR  ADVERTISEMENTS  CAN- 
NOT BE  RECEIVED  AFTER  MAY  i6th, 
AND  SHOULD  BE  FORWARDED  MUCH 
EARLIER  TO  SECURE  THE  BEST  ATTEN- 
TION AND  GOOD  LOCATION.  IT  IS  NOT 
TOO  EARLY  NOW  TO  FORWARD  COPY. 

THIS  SPECIAL  INTERNATIONAL  NUM- 
BER, B'ESIDES  CIRCULATING  THE 
WORLD  OVER,  WILL  BE  MUCH  IN  EVI- 
DENCE AT  THE  CONVENTION  ITSELF 
AND  AT  THE  PAN-AMERICAN  EXPOSI- 
TION, AND  WILL  CONTAIN  MANY 
SPECIAL  FEATURES  INTERESTING  TO 
THE  DELEGATES  AND  VISITORS  TO  THE 
CONVENTION  AND  TO  THE  PAN-AMERI- 
CAN EXPOSITION. 

MAY  24IH 

WILL  BE  PRESS  DAY  FOR  OUR  SPECIAL 
CONVENTION  REPORT  NUMBER  (COPY 
RECEIVED  UP  TO  MAY  23d),  IN  WHICH 
WILL  APPEAR  A  FULL  REPORT  OF  THE 
NIAGARA  MEETING,  INCLUDING  A  FULL 
ACCOUNT  OF  THE  PROCEEDINGS,  NEWS 
AND  GOSSIP  OF  THE  CONVENTION, 
NAMES  OF  THE  NEW  OFFICERS,  AND  OF 
THE  DELEGATES  AND  OTHERS  AT- 
TENDING THE  MEETING,  AND  EVERY- 
THING OF  VALUE  AND  INTEREST  RE- 
LATING TO  THIS  NOTABLE  GATHERING 
OF  LEADING  ELECTRIC  LIGHT  AND 
POWER   MEN. 

BOTH  OF  THESE  NUMBERS  WILL  BE 
ILLUSTRATED  IN  THE  WESTERN  ELEC- 
TRICIAN'S BEST  STYLE,  AND  UNDOUBT- 
EDLY THEY  WILL  BE  THE  MOST 
VALUABLE  AND  WIDELY  CIRCULATED 
ELECTRIC  LIGHT  AND  POWER  NUM- 
BERS ISSUED  BY  ANY  JOURNAL  DURING 
THE  ENTIRE  YEAR. 

BENEFIT  YOUR  BUSINESS 
BY  PLACING  A  LIBERAL 
ADVERTISING  ANNOUNCE- 
MENT IN  BOTH  OF   THESE 

SPECIAL  INTERNATIONAL 
NUMBERS. 
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An  Endless  Chain  of  Losses! 

Electric  Light  and  Power  Companies  all  over  the  country  are  losing  SS 
per  cent,  of  their  profits  by  not  utilizing  their  exhaust  steam.  Their  more  progress- 
ive brethren,  who  have  installed  the  Holly  System  of  Underground  Mains, 
are  enabled  to  pay  their  entire  coal  and  labor  bill  for  the  year  and  6  per  cent,  on 
the  in'bestment  from  the  sale  of  exhaust  steam. 

Under  the  circumstances,  can  you  longer  afford  to  turn  a  deaf  ear  to  our 
wishes  to  let  us  explain  our  system  thoroughly  ?  A  word  from  you  will  bring 
facts  and  figures  that  will  astonish  you.    Write  for  our  new  pamphlet. 

AMERICAN  DISTRICT  STEAM  CO., 


85% 

[OSS, 


85^ 
Joss^ 


85% 
loss, 


Mention  Western  Electrician. 


85% 
loss, 


85% 
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85% 
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American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structure 


s 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  guotalions  and 
deliveries  for  any  part  of  the  world. 


■^^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  ate. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works: 


Albany.  N.  Y. 
Athens,   Pa. 
Boston,  Mass. 
Buffalo.  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  111. 


uLuiKioaE,  I 


Canton.  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette.  Ind. 
Milwaukee,  Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
San  Francisco,   Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
.  Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


Manhattan  Electrical  Supply  Co. 


Manufacturers,  Wholesale  and  Retail  Dealers. 


MATCHLESS    TIME    FINDER    AND   EARLY 
RISER  OUTFIT. 


We  manufacture  a  number  of  styles 
of  early  risers,  some  without  the 
electric  light  attachment,  which  are 
cheaper,  yet  answer  the  purpose. 

We  are  the  largest  manufacturers 
of  General  Electrical  Supplies  in  this 
Country. 


WRITE  FOR  464-PAGE  NO.  12  CATALOGUE  AND  PRICES. 


NEW  YORK, 

32  Cortlandt  St. 


CHICAGO, 

188  Fifth  Ave. 
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IVIEIM 


We   have   completed   our  Assay   Laboratory   in   conjunction   with   our   Analytical    Laboratories— one  of  the  most 
perfect  in  the  world.    All  kinds  of  Assay  work;  also  wet  processes  in  experimental  determinations. 


\VE  DO  KOT  GO  OUT  IKSPECTIKO. 


WHEN  IN  CHICAGO  CAI^r,  AND  SEE  VS. 


lORIM 


uo    &    01 


;ivii 


27,  28,  29,  30,  31,  32,  33  and  34  Rialto  Building,   CHICAGO,  ILL. 

^A^IVI.     H.  KBO^^R,    Fir-esidsn-t.  TELEPHONE,  HAHBISON    I3S8  and  I37S. 


THE  GENERAL  ELECTRIC  COMPANY'S 


AIternating=Current 
Lightning    Arresters 


MAY  BE  DEPENDED  UPON  IN  A  CRISIS. 


WRITE  FOR  PAMPHLET. 


il 

1 

i>^ 

1 

9 

1  W 

^^1 

FOR  LINES. 


FOR  STATIONS. 


1ft. 

'a 
:?:?  jT  jT :?  jf  ^~• :?  ^="•  s"-  s''  ^"• :?  jf  jf  K" :?  8?  :«"■:?:?  :^ :?  :f  jp  :?:?  j?  :?:«'  a? :?:?  jp  :r  sf :?  ^  j?  jf  K"'  »f  K"-  :?:?:?  *r  K"  :?■*?:?  K'  :?■  :f  *'■  K'  sf"  »?•  K"  :?:?'  9?  »p  sp  j?  K"  :?  j?  9^ 


GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

Sales  Offices  in  All  Large  Cities.  Chicago  Office,  Monadnock  Bldg. 


Alternating  or  Direct  Current 

Generators  -^  Motors- 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 


Pittsfield,  flass. 


Catalogues  and  Circulars  oa  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 


12 


WESTERN    ELECTRICIAN 


May  4,  1901 


THIS  IS  AN  ADVERTISEMENT 


We  wish  to  call  your  attention  to 
the  Cutmann  Integrating  Watt- 
meter, for  alternating  current. 
It  is  the  best  wattmeter  made. 
Thousands  are  being  sold.  You 
will  adopt  it  when  you  have  tried 
one.     Write  us  or  send  trial  order, 

ELECTRIC  APPLIANCE  COMPANY, 

92-94  West  Van   Buren  St.,  Chicago. 


FUSE 

Mclntlre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Good.       MAGNET     WIRE.        Guaranteed. 


-Tr\A/o 


(lO 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICACO:   345-347  S.  Canal  St. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 

Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICACO. 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer 
Railway  Lighting  and  Power  Plants, 

415  LOCUST  $T.,  ST.  LOUIS,  MO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

-KH^^'f  Testing  Batteries  and  Battery 
;!SiSffii  circuits,  Locating  Faults,  Grounds, 

J^i  etc. 
^  ^         RELIABLE.       ACCURATE. 
K^^^-xJ  Send  for  Circular. 

8«S  L.  IM.PICNOLET. 

78-80  Cortlanot  St.,  NEW  YORK,  N.  Y- 


Henry  H.  Humphrey, 

Consulting 

Electrical  Engineer. 
Cbntxai.  Lighting  Stations, 
Electric  Power  Transmi.ssion. 
Snite  1305,  Chemical  Bldg.,  St.  Louis. 


(^HAILLET,  ADOLPHE    A. 

Consulting  Electrical  Engineer. 

Plans  and  specifications  for  Electric  Lleht- 
ing  and  Power  Planls.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  .SQUARE,  liUFFAI.O,  >'.Y. 


^S'OXJ  IVE>E>I>  I^I 


lT™ni'j,^ii^lLi''i'M^'1ili 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  euttlng.   Absolutely  will  not  gum  the  brushes. 
ffOc.  per  stick.   S5.0O  per  dozen    Send  50c.  for  trial  stick. 
FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.|  ei|||B|i    a     AA  Sole  Alannfaotnrers, 

•    HICLCllflAn    tt    uUi|    009,  100   iraaliincton  street,      .     CHICAeO. 

DO  YOU  KNOW  "PERU  GOODS P" 

A  handsome,  complete  and  compact  catalogue  of  standard  electrical  material  mailed  to  the 
trade  u]X)n  application.    Every  article  has  special  merit.    Every  article  is  worth  your  while  In- 


PERU  ELECTRIC  MANUFACTURING  COMPANY, 


NEW  YORK. 


PERU.  IND. 


CHICAGO. 


YOUNG  AMERICAN  TOOL  MAKERS. 


SMITH  &  HEMENWAY  CO.,  I 


Utica  Drop  Forge 


Tool  Co. 


The  CiRRKSr    BOOK  is  fall  of 

good  Tools.    Abk  for  it. 

296  Broadway,  HEW  YORK  CITY. 


ok  ir\i 


SxA/JKtuTK,. 


McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  ^  CABLE  CO. 


Manufacturers 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 


FOR  TELEPHONE, TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


CEMENT    LINED    PIPE    FOR    CONDUITS.     Executive  Offices, Times  Building,  NEW  YORK,  N.Y. 


Columbus  Storage  Batteries 

Are  being  thoroughly  tested  in  splendidly  equipped  laboratories  of 
sdme  of  the  largest  electrical  manufacturing  establishments  in  the 
United  States.  Supply  houses,  telephone  exchanges,  universities,  etc., 
are  likewise  making  complete  tests.  They  all  confirm  the  claims 
which  we  make  for  high  efficiency,  low  internal  resistance  and  unusually 
uniform  discharge. 

The  tests  prove  conclusively  that  the  cells  have  a  capacity  equal 
to  their  rating. 

The  active  material  will  not  disintegrate,  for,  due  to  the  special 
treatment  which  it  receives,  it  has  a  consistency  resembling  limestone. 

SEND    FOR   A    CATALOGUE. 

The  Columbus  Battery  and  Specialty  Co., 

25  N.  Scioto  St.,  COLUMBUS,  OHIO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 
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AMERICAN  ELECTRICAL  WORKS, 

•  •     ■     -  PBOTTDIOrCB,  B.  I.  ' 

BARE  AE  INSULATED  ELECTRIC  f  IRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Haw  XOBK  Stokb,  W.  J.  Wmuon,  M  Cortlandt  84. 
OMioAoo  Brou,  F.  m.  Donotioa,  St  Lake  St. 
MoRBBAi.  BBuroa.Kiif  M*  r.  rkfiUpi'  IHimmi  Wnka. 

MAIN  OFPieiS  AHB  FACTORIES,  PHILUPSSALK,   R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

MaDofactared  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,   MICH. 


msi^n  ^^li:s 


f  orfasteDineallkindsof  strQctureto  brick  and  stone  work 


patentee  and  Jl'i'r, 
Send  for  catalo^e  C. 


ISAAC  CHURCH, 

TOLEDO.  OHIO. 


Six  Y«irs  with  General  Etectrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Causei.        Patent  Soliciting. 


rne  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


THE  FRANKLIN  MODEL  DYNAMO 


lO  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings,  Punchings  and  Materials  in 
sets  with  Blue-prints  and  Directions. 

To  the  electrical  student,  amateur  or  ingenious 
person  these  machines  are  of  the  greatest  interest,  as 
they  furnish  practical  experience  In  construction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCULAR  NO.  16. 


PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  City. 


Insulated 
Rubber 
Wires  aimd  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON.  N.  J. 


NATIONAL  CODE  STANDARD 

0.  K."  Weafterproof  Wire. 
Slof-Barning  Weatherproof 
W  and  Slow-Barning  Wire. 


Prices  arid  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Qives  a  tilgher  percentege  of  useful  effect  than  any  other  water-whee) 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  suarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  lo  use.  STATE  RBQUIRBneNT5 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Smitli's  Patented  incan- 


descent  Lamp  Adjuster 

AND  CONTROLLER. 


THEO.  SMITH, 

Manufacturer, 
151   THROOP  ST.,  CHICAGO,  ILL 


CHICAGO  TELEPHONE  COMPANY. 


37,000  TELEPHOKES  III  SIRYICE. 

Business  or  Residence,  i6  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT,  "'^^T/Jl^^^ri^T'*' 
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WANTED  AT  ONCE. 

A  man  of  experience  to  superintend  construc- 
lloD  of  telei'done  system.  A  permanent  position 
to  the  right  man.  Address,  with  references. 
THE  HILLSUORO  TELEPHONE  CO..  HUls- 
boro.  Ohio. 


WANTED. 

Position  as  line  foreman  on  trolley  road  or 
with  a  construction  company.  Twelve  years' 
experience  on  trolley  and  feed  wire.  Sober  arid 
Industrious.  Can  Rive  best  of  references. 
ALONZO.  17  LetbeoSt..  Middleiown,  Ohio. 


WANTED. 

Salesman  for  an  electrical  supply  house  in 
Michigan.  Would  be  part  of  the  time  in  the 
boose  and  part  of  the  time  on  the  road.  State 
qualifications,  salarv  expected,  where  last  em- 
ployed, etc.  Address  ItOX  310,  care  Western 
Electrician.  510  Marquette  Bldp.,  Chicago. 

WANTED. 

A.  young  man  of  experience  to  manage  a  tele- 
phone exchange  of  150 subscribers  InaSouthern 
Kentucky  town  of  3,000  Inhabitants.  Must 
have  tirst-class  recommendations.  Address 
"KENTrCKY,"  care  Western  Electrician.  510 
Marquette lildg.,  Chicago. 


WANTED. 

Plrst-class  experienced  mechanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman, 
P.  O.  Box  911.  Pittsburg,  Pa.,  stating  experi- 
ence In  full  and  giving  references. 


WANTED. 

Partner  or  company  wanted  with  some 
money  to  extend  and  complete  an  Ai  Mu- 
toal  Telephone  plant  in  Iowa.  All  new 
and  paying  i8^.  We  invite  close  investi- 
gation. Or  would  not  object  to  going  into 
a  mutual  consolidation  on  equitable  terms, 
which  we  believe  could  be  effected  by, 
and  made  to  pay  in,  our  vicinity.  Ad- 
dress ■■TELEPHONE,"  care  Western 
Electrician,  510  Marquette  Bldg.,  Chica- 
go. 


U.  S  ENGINEER  OFFICE,  735  N.  Capitol 
St.,  Washington,  D.  C.  April  10,  1901  Sealed 
proposals  will  be  received  here  until  noon,  May 
9.  1901.  and  then  publicly  opened,  for  furnish- 
ing cast  Iron  and  steel  ca  )le  racks,  porcelain 
Insulator  clamps,  insulators  and  accessories. 
for  electrical  Installation  for  New  Building  for 
Government  Printing  Office.  Information 
furnished  on  application.  JOHN  STEPHEN 
8EWELL,  Capt.  Engrs. 


FOR  SALE. 

150,000  pounds  second-hand  Insulated  copper 
wire,  sizes  6.  8  and  10.  G.  MATHES'  SONS  RAG 
COMPANY,  1533  No.  Broadway.  St.  Louis.  Mo. 


FOR  SALE-A  BARGAIN. 

160  hard  mbber  cells,  7x7xlOH  Inches. 
THOMAS  ALEXANDER,  188  E.  Randolph  St., 
Chicago. 


WE   BUY  AND  SELL 

tECOMD-HAND  ELECTRICAL  MACHINERY. 
WALSH'S  SONS  it,  CO., 

IM  W««l<III.TeM   ST..  NEWARK.  N.  4. 


High  Speed  Engine  Bargains 


No. 
1 
1 
1 
1 
1 
1 


H.  P. 

200 
90 
75 
65 
60 
40 


Maker. 
Buckeve 
Atlas  C. 
Westlnghouse 
Heck-Taylor 
Ball 
A.  A  S. 


Cylinders. 

IRS  .-i  27 
14  .\  20 
12.\  It 

10-4  X  12 
lu  X  12 
8V4  X  12 


Camp  Engineering  Co..  47  W.  Lake  St.,  Chicago.  III. 


TO  AVOID  MOVING  TWICE, 

We  win  make  espei-ially  low  pr  ees  on  the  fol- 
lowing Hpitaraiuri  for  a  few  days: 

One  60  k.  w.  mulcipnlar  t<;xcelslor,  I'^s-volt  Gen- 
erator. dlrect-tMuneeted  to  a  New  York 
Safety  Engine,  12  x  13,  nractlcally  new. 

One  76  k.  w.  ii'i)-volt  multipolar,  American  Ball 
Generator,  dlreec-couDected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  160  h.  p.  lux  i.")  Phn^nlx  KnKlne. 

One  300  h  p.  i4xJ4xl(;  New  Yor<£  Safety  Tan- 
dem CompouDd  Knglue. 

One  100  h.  p.  13x12  rh<i-uix  Engine. 

Two  too  k.  w.  (i-pole,  Triumph.  HO-volt  Gen- 
firators 

Two  50  k.  w.  Triumph,  multipolar,  iio-volt  Gen- 
erators. 

Two50k,  w.  .lenoev,  bipolar,  UO-volt  Generators. 

Two 25  k.  w.  Jenney.  bipolar,  no-volt  Generators. 

One  "JSO  h.  p.  WorthinEton  Water-tube  lioller. 
good  for  l.'io  pounds  Hartford.  . 

Three  lOO  h.  p.,  Gox  is,  I'hti^Dix  Boiler,  good  for 
9.5  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY. 

E.  H.  Cheney,  Mgr.         204  Dearborn  St.,  Chicago. 


EVERYTHING    IN    "SECOND  •  HAND 
MACHINERY." 

Boilers,  engines.  i)umps.  iron  and  wood  work- 
ing machinery,  saw  aud  planing  mills  a 
specialty.  Pulleys,  shafting,  bangers,  boxes, 
gearing'*  beltlDg.'etc.  Everything  guaranteed 
as  represented.  Our  prices  are  the  lowest. 
HARRIS  MACHINERV  CO..  Minneapolis.  Minn. 


I^I^S 


:uR^i 


ALL  ARC  LAMPS,  $3.00. 

DIRECT  CURRENT: 
T.-H.,  M  3,    K  3  anil  Type  D;  Wood,  single  oliiteh;  Brush,  double;   W.  E.,    14  hour; 

American,  single;  Ball,  double. 
ALTERNATING  CURRENT:    Hellon,  No.  3 ;  Helios,  No.  4 ;  Helios,  No.  5 ;  A.  B.,  No.  6. 


ROSE    ELECTRIC    CO., 


ST.    LOUIS,    MO. 


Engineers  of  standing  and  aoqualntance  la 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  "We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11   Broadway,  New  York. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Cliica{0. 


"JiREGORYI 

"~  ELECTRIC  coT 

"54-62  5.CUNT0N  5T.  CHICAGO 

FOR  SALE. 

■2-20-250  volt  Generators. 

One  9-k.  w.  Gibbs  multipolar. 

One  12-k.  w.  Card. 

One  20-i;.  w.  T.-H. 

One  25-k.  w.  C  &  C. 

One  30-k.  w.  Westlnghouse  multipolar. 

Two40-k.  w.  Gerieral  Klectric  multipolars. 

Two  50-k.  w.  General  Electric  multipolars. 

Send  for  our  Monthly  Bargain  Sheet,  with  net 

prices  on  machines  in  stock  at  our  works.    All 
apparatus  fully  guaranteed. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  Illustrated  book. 

"CiQ  I  Become  aa  Electrics!  Ea£fneer?" 

■We  teach  Electrical  EntrlneerlnB,  Eleo- 
trlc  Lighting,  Electric  RallwayB.Mechan. 
leal  Engineering,  Mechanical  Drawing, 
etc.,  at  your  home,  by  mail,  Xnititutfl 
indorsed  bxThos.  A.  EcUsoo. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  Instru- 
ment indicating  in  volts.  Connect- 
ing posts  have  non-removable  nuts. 
Light  weight  and  neat  Jn  appear- 
ance. 

Bldred^e  Electric  aife.  Co., 
Springfield,  Maas.,  U.S.  A. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ml  to  117  East  131st  St.,  N.  Y. 


Others 


39-43 
W.  WASHINGTON  ST. 
CHICAGO. 


REPAIRS 


For  Everytliing  Electrical,  Including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


JBru! 
for  Dy 
and  n 


rushes 
names 
Motors. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


MANUFACTURERS 

BABBITT  METAL,  BAR.  WIRE  SOLDER 

PIG  LEAD,  INGOT  COPPER,  SPELTER.  ETC, 

GREATWESTERN  SMELTING  AND  REFINING  CO.,  Chicago. 


GASOLINE 
BICYCLE  MOTORS. 

CASTINGS.  WITH  BLUE  PRINTS,  $8.50. 
ALSO  MARINE  AND  VEHICLE  MOTORS. 

Lowell  Model  Co.,  North  Ghelmsforil,  Mass. 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

LATEST  AMERICAN  PRACTICE. 


Nearly  300  pages  and  79  Illustra- 
tions. Clotb.  $1.00.  Send  for  full 
descriptive  circular. 

SPON  &,  CHAMBERLAIN, 

12  Cortland!  St..  New  York,  U.  S.  A. 


STAR 
WHITEWASH 

AND  DRY 
PAINT  PUMP 

For  use   in    Electric 

Plants  and  Power 

Stations. 


THE  STAR  BRASS 

WORKS. 

67-69  S.  Canal  SL, 

Chicago,  III. 

Send     for     clrculors 
and  prices. 


FIBRE-GRmm 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush. 
Being  90  percent,  pure  graphite,  it  insurca  low 
rcBistance,  no  sparking  umier  a  varying  load, and 
longer  wear.  There  is  no  greasing  required. 
The  Fihrc-Graphitc  is  therefore  the  most  eco- 
nomic brush  on  Ihe  market.     Send  for  price  list. 

HOLMES   FIBRE-GRAPHITE   MFG.  CO. 

5155  Wakefield  St..  Germantown.  PHILADELPHIA. 
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Technical  Education  by  Mail 

lie  AiuiTlrnii  Srhnul  nt  rurrpsiKin-l.'nci'  otftfrs  instruction  in 
Engineeriiifr  Courses  under  a  staff  of  instructors  trnined  in 
tlie  best  technical  schools  of  the  counirv.  It  is  clmrtered 
inder  the  edticattonal  laxvs  of  Massachusetts.  It  is  located 
tt  Boston,  the  home  of  three  of  the  foremost  technical 
ichools  of  the  land.  It  is  not  intended  to  take  the  place  of 
1  residence  Sthoijl,  but  to  enable  that  class  of  auibiiioiis 
people  who  h.we  no  opportimity  to  ntteiid  a  residence  school 
to  pursue  — under  the  ctiidance  of  able  instructors  —  studies 
.during  their  leisure  moments  which  they  feel  to  be  of  value  in 
their  daily  lives.  To  introduce  the  high  standard  of  instruc- 
tion the  Trustees  have  voted  to  award  a  limited  number  of 

Free  Scholarships 

Inrsr  Engineering 

lodudlng  aTborough  Course  In  Mechanical  Drawing 


s  offer  also  affords  a 
nd  Mechanical  Draivii 


evcellent  opportunity  for  individLial 
1  Mathematics,  the  Natural  Sciences 
:.     Prospectus  on  request. 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Boston,  Mass.,  U.  S.  A. 


NEW  TYPE 

"Bug 
Proof" 

RINGS  WELL, 
LOOKS  SWELL, 
SELLS  WELL. 

WRITE  FOR  PRICES. 

Liberal  Discount  to 
Trade. 

SPIES 
Electric  Company, 

87-89  W.  Van  Buren  St- 
Ciiicago,  III. 


Big  F< 


our 


The« 

•Buffalo 

Koute  * 


1901 

Peui=Ainerican 

£.xposition 

iBi^  Four  Route  in  coniiectioii  with! 
!  Lake  Shore  &  Michigan  Southern  and  I 
I  New  York  Central  R.R.  offers  the  finest  | 
I  equipped  train  service  at  frequent  in- 1 
^tervals  to  Buffalo  from.  Soutli  &  West,  J 
M.  E.  IngaHs,  fyesidenf. 
Warren  J.  Lynch.  Cenl  Pass.  AA 
*■  W.P.Deppe.  A.  G.  P.  A, 

CincInnatL 


Our  Students 
Succeed 

Our  instruction  helps  stvidents  to 
better  poaltions  and  higher  siila- 
ries.    This  is  what  a  student  says: 

A  Lluenian  Benefltfd. 

My  course  hfts  been  a  benefit  to  me  in 
mnny  wnyr    '"""       '^  ■■    .   - 

iog   lis  H  1 
OwinK  to  the  ei- 
CBlleiice  of  your  in- 
Btract; 


advi 


iced     I0 


the 


sition  of  dymtiuo 
tender,  and  then  to 
trimmor,  with  an 
increase  in  waces. 
I  am  now  getting 
practical  experi- 
ence in  faandling 
mach  inery  and 
windinp  a  rma  - 
turee.  1  shall  al- 
ways be  a  Kood 
friend  of  the 
schools. 

Fbed  W.  Houghtaling, 
Three  Rivers,  Mich. 

Insfruction  by  Mail 

for  Electrical  Workers  In  Electri- 
cal Engineering,  Power  and  LiKht- 
ing,  Railways,  Lighting,  Cur  Run- 
ning.   Monthly  payments. 

When  writing,  state  subject   in 
which  interested. 

ISTERNATIOS.tL  CORRESPO.VDENrK  BCHOOLS 

Established  1891.    Capital  $l,60o,000. 

Box    iiKv:  Screnton.  l*u. 


THOROUGH  INSPECTIONS 

AND 

Insurance    against    Loss    or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 

\VM.  B.  FRANKLIN,  Vice-President, 
P.  B.  ALLEN,  Second  Vice-President, 
J.  B.  PIERCE.  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  F.MIDDLEBEOOK.Asst.  Secretary. 


THE  TELEPHONE  HAND-BOOK 

BY 

HEEBERT  LAWS  WEBB. 

Price  91.00. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  eio  Marquette  Bulldlni,  Cblcaga 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


Thai  there  are  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begolation, 

ereat  Capacity,  High  Efficiency, 

Perfect  Cylinder  «ate.  Steady  Motion. 

We  Also  Have  a  Full  Line  of  Modern  Patterns  for  fieirs  and 
Power  Transmission  Machinery. 

IVBITI!  FOB  CATALOGUE. 


The  Stilwell-Bierce  &  Smith-Yaile  Co., 

857  liehman  Street,  DAYTOK,  OHIO. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  I. — History  and  Principles  of  the  Magneto  Telephone.  IL — History 
and  Principles  of  the  Battery  Transmitter,  in. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  Xlll.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX. — Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV.  —  Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

518  large  octavo  piges,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or   any  other    electrical  book   published   sent  prepaid, 
to  any  address  in  the  zuorld,  on  receipt  of  price. 

510  Marquette  Building, 

CmCAOO,  ILLINOIS. 


Electrician  Publishing  Co., 
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BUT 


You  bought  a  bicycle,  you  would  not  choose  one  with  iron  tires  and  cone  bearings. 

You  bought  a  clock,  you  would  not  choose  one  with  wooden  wheels. 

You  wanta  light,  you  don't  use  a  dish  of  grease  with  a  rag. 

You  want  to  travel,  you  don't  go  on  a  canalboat. 

You  take  your  girl  for  a  ride,  you  don't  use  an  ox  team. 

You  want  the  latest  news,  you  don't  look  in  the  almanac. 

You  get  sick,  the  doctors  don't  bleed  (?)  you  (that  is,  your  veins). 

You  harvest  your  wheat,  you  don't  cut  it  with  a  scythe. 

You  want  to  talk  from  one  point  to  another,  you  don't  want  to  be  compelled  to  use  a 

megaphone. 
You  buy  a  telephone  you  should  not  want  one  equipped  with  antiquated  Transmitters 

and  Receivers— Transmittersthat  have  ancient  and  crude  methods  for  retaining 

carbon  granules,  such  as  corn  plasters,  felt,  flannel  rags,  etc.,  etc.;  also  carbon 

diaphragms, 

YOU    DO    WANT    AN    UP-TO-DATE    SCIENTIFIC    DEVICE,   AS    SHOWN     HEREWITH. 
PAT.  SEPT.  5th,    1899,   No.  632,355.  I  PAT.  FEB.  5th,    I90I,   No.  667,327. 

OUR    TRANSMITTERS     AND     RECEIVERS     ARE     GUARANTEED     FOR     5     YEARS. 


WRITE  US  FOR  FULL  PARTICULARS. 


NOTICE ! 

ALL  INFRINGERS  WILL 
BE   PROSECUTED. 


SWEDISH-AMERICAN 
TELEPHONE  GO. 

69-71-73-75  West    Jackson  Boulevard, 
Chicago,  III. 


HELP!  FIRE!  POLICE! 


-TMEIVI     QUIOK     BY     IJSIIMG     TMI 

YURGAE 

Telephones 


AND 


SIgnalphones. 


CAN   BE  USED  WITH  ANY   FIRE-ALARM,   POLICE,    MESSENGER    CALL    OR    HOTEL    CALL    SYSTEM. 


NO  NEW  WIRING  REQUIRED-PERFECT  SERVICE-WRITE  FOR  PRICES. 


Yurgae    Signalphone  MTg  Co. 

128  Sycamore  Street,  MILWAUKEE,  WIS. 
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TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


THE  FINEST 

EXCHANGE  TELEPHONE 

IN  THE  WORLD. 

LOWEST  PRICES. 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        IICO      Hfl 
CHICAGO,  U.  S.  A.  I  CLi    IflrUi   UUi 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

Tlie  Method  of  Operating  that  ire  have  adopted  has   been 

determined  npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  beat  telephone 

eDgineers,  to  be  unexcelled. 


National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue.  Detroit,  Mich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


GUARANTEED  FOR  5  YEARS. 

PROMPT  SHIPMEIVTS. 
CAPACITY,  100  PER  DAY. 

SEND  FOR  CATALOGUE. 

COUCH   $c  SEELEY  CO., 

26     Bin-Ford     Si:., 
BOSTON,  -  IVli 
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THE 


CHEAPEST 


AND 


BEST 


TELEPHONE 

GABLES. 


"REGULAR"  OR 
"CONFERENCE" 
SPECIFICATIONS. 

Dry  paper,  single  or  double 
wrapped,  twisted  in  pairs, 
length  of  twist  not  to  exceed 
three  inches,  formed  into  a 
core  and  loosely  arranged  in 
reversed  layers. 

Five  Hundred  Megohms 

per  mile  insulation  resistance. 

Static  Capacity  Absolutely 
Guaranteed. 

All  subject  to  purchaser's 
tests,  and  factory  tests  are 
open  to  purchaser's  experts  if 
desired. 

Shipped  to  all  parts  of  the 
United  States.  Samples  and 
BOTTOM   PRICES    on    application. 


THE  F.  BISSELL  CO., 

114-116  ST.  GLAIR  STREET, 
TOLEDO,   OHIO. 


Weare  prepared  to  furnish  you  an  estimate,  wllti  plans  and  speclficatlons.for  any  size  telephone 
plant.    We  are  agents  (or  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Information. 
The  Independent   Telephone  Construction  Co.,  33d  Dearborn  Street,  CHICAGO, 


Independent  Telephone  Supply  Co., 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


IB  ^A^.   IVIissouri   ^Vve. 


Kansas  OI«y,  INMo. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE, 


Kokomo  Telephones  for  1 900. 

New  Tubular  Arm;  No  cord  in  sight. 
High-Grade  Full  Nickel-Plated  Bell, 

Bipolar  Receiver,  together  with  the 

Kokomo  Long-Distance  Transmitter, 

Making  ii|t  tbe  most  efficient  Telepbone  on  the  market  for 
Exchange  and  Toll-line  work.  We  have  improved  the 
Telephone,  also  the  price,  to  a  point  that  will  interest  you. 
Write  us  for  information. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


J.  H.  VAN  VLISSINQEN,  President, 
L.  O.  WMEElER,  Vice-President. 


Wn.  C.  HBINROTH,  Treasurer, 

L,  U.  BOWriAN,  Sec'y  and  Uen'l  Manae;er. 


Western  Telephone  Construction  Go. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL ! 

We  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Cliicagfo  to  Wintlirop  Hartor,  III.  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Buildings,  Chicago,  III. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY : 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Parlft  "EXPO"   No.  36. 


H*w  powttrful  transmitter. 

Concealed  cord. 

Bridging  and  eeiiei. 

T«r7  oompkot. 


36  to  50  Jaclison  Blvd.,  CHICAGO,  ILL. 

Ournew  No.  igoo  Telephonaswith  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success:  likewise  our 
MULTIPLE    SWITCHBOARDS. 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTRUCTION  MATERIAL  AND  TOOLS  LOWEST  PRICES, 

A  BiQ  Lot  of  Second-hand  Phones,  in  Good  Order, 
Can  Be  Had  for  a  Sorq. 

LET  US  TELL  YOU  ABOUT  THEM, 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


SPECIAL 
BRIDGING    PHONE 


Equipped  with  our  new  flve-bar  nickeled 
Bridging  Generator,  1,600-ohm  adjustable 
Ringer,  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bl-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusled  bells  on  a  100-mlle  line  of 
Ko.  12  iron  wire  and  fs  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED, 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72.88  MARKET  ST..  CHICAGO,  ILL. 


S  AREYOU  LOOKING  FOR  TROUBLE? 

IP  so,  GET  A  COPY  OF 

TELEPHONE  TROUBLES 

-VND  HOIV  TO  FIND  THEM 


BOTH  MAGNETO  AND   COMMON   BATTERY 
SYSTEMS. 


S  Sth  Edition  Just  Out.     Price,  25c.  J 

9  Liberal  Discounts  to  .Vgents.  9 

5  Address  5 

•  W.  H.  HYDE  &  CO.,  i 

J  Drawer  1504.          Milivuukee,  U.  .'S.  A.  Z 


CHICAGO 
TELEPHONE 

SUPPLY  CO.^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


A  Direct  Beading  Ohmmeter, 

Ohmmeters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery- 

F.  B.  ISA6I]  <&  BBO., 

Successors  to  Amerlcaa  Electric  Specialty  Oo.p 
las  Iiiberty  St.,  IXexr  Xork  City. 

New  York    Agents   Wirt   Electric   Co.   Rh60- 
Btata  and  Brushes. 
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STOMBAUGH  GUY  ANCHORS 

ARE  SOLD  BY 

All  Dealers  in  Electrical  and  Telephone  Supplies. 


A  WRENCH  MUST  BE  USED  WITH  ALL 
3H,  5  AND  6  IN.  ANCHORS. 


3M,  5  AND  6  IN.  ANCHORS. 

THE  QUICKEST  ANCHOR    TO  INSTALL. 

THE  HARDEST  TO  POLL    OUT. 

THE  CHEAPEST  IN  EVERY  RESPECT. 

W.  N.  MATTHEWS  $c  BROS., 

SOLE  DISTRIBUTING  AGENTS, 

603  CARLETON  BLDC,  ST.  LOUIS. 


Xoa  cannot  operate  this  ma- 
chine with  a  penny  on  a  string 
or  by  iForking  ivires  throngh 
slots. 


irTRY  THE  OTHERS. 


TVe  have   machines   for  all 
kinds  of  service. 
Sent  on  30  clays'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  00., 

50  Sheriff  St.,  Cleveland,  0. 


KELLOGG 

PAY  STATIONS 


FOR  TELEPHONE 
TOLL  LINES. 

Ko  electrical  connections. 

Signals  raechanicallv  produced. 

Eacb  slot  gives  a  different  and  distinct  signal. 

Coins  deposited  in  the  wrong  slot  fall  out  at 

■  the  side. 
Have  a  combination  loct.    the   combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backhoari 

KELLOGG  SWITCHBOARD  &  SUPPLY  GO. 

229  South  Green  Street, 

KELLOGG  CHICAGO. 

THREE  SLOT  PAY  STATION.  new  YOEK  office:    346  Broadway. 


ONE  OF  THE  LATEST  FEATURES  OF  THE 

Union  Switchboard  Co.'s 

NEW  SYSTEM 


Is  an  automatic  subscriber's  call,  without 
battery  standing  on  the  line. 

Do  you  appreciate  the  value  of  this  ? 

It  means  that  if  a  line  becomes  grounded 
the  subscriber  on  that  line  is  not  pre- 
vented from  signaling  exchange,  as  is 
the  case  with  other  automatic  calls. 

We  have  other  novel  features  that  make 
our  system  the  SIMPLEST,  SWIFTEST 
and  LEAST  EXPENSIVE  to  construct 
and  operate. 


The  Union  Switchboard  Company, 

ERIE,  PA. 


TBAPE   MARK 


MAGNETS. 

UAeNETS,  S0L.i:?r01D!S  AITD  INDIJCTIOIir  COIIiS  lUADE 

ANY  SIZE  AND  TO  ANY  RESIST ANCE  FOR 

TEIiEPHONE  AND  STf'ITCH- 

ROARD  WORK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 


VARLEY  DUPLEX  MAGNET  CO., 

PHILLIPSDALE,  R.  I. 


FISHER  BLDC'CHICACO. 


GLOBE 

AUTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 
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Gold 
MedaU 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


I  A.  CI. 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


:noine   CO., 

ERIE,  PENNSYLVANIA. 


JEFFREY  I^CHAINS 


FOR  CATALOGUE. 


THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


eAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 
CYLINDER  TYPE. 

Built  in  sizes  from  4  to  500 

horse-power. 
GASOLINE  ENGINES,  same 

ch3 r3ct6 ristics  3s  3E30V6 
THESE  ENGINES  CAN  BE   DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  iodern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Xspeoiallr  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Bacent  testa  at  Holyoke  enable  na  to  gnurantee ; 
IV  Largest  Power  ever  obtained  from  a  wheel  oj  (he  tame  diameter.    The  highest  epeeA 
ever  obtained  /or  the  same  power.      The  highest  mean  efficiency  ever  realized  what 
runntng  fr&m  half  to  full  gale.     We  guarantee  also :  A  runner  of  the  greatest  pw 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Heaxl  and  send  for,124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


Career  and  Character  of  Abra- 
ham Lincoln. 

An  address  by  Joseph  Choate, 
Ambassador  to  Great  Britain,  on 
the  career  and  character  of  Abra- 
ham Lincoln — his  early  life — his 
early  struggles  with  the  world — his 
character  as  developed  in  the  later 
years  of  his  life  and  his  admlnis 
tration,  which  placed  his  name  so 
high  on  the  world's  roll  of  honor 
and  fame,  has  been  published  by 
the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  may  be  had  by 
sending  six  (6)  cents  in  postage 
to  F.  A.  Miller,  General  Passen- 
ger Agent,  Chicago.  111. 


i      MDNDN  TRAINS      P 


%lChi.~(^i'rrL£^ 


MDNDN  ROUTE 


Tfte  DIRECT  L INE  BETWEEN     M 

..  CHICAGO.  I 
I  INDIANAPOLIS  J 

m  AND  i 

If  CINCINNATI.! 

I  4Trairv5  daily  j 

M  CITY  OFFICE  232  CLARK  ST,  il 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoiine 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH 'WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Umon  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  Ko  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


j5i  Broadway,  -  New  York 
6:.i  Ches't  St.,  -  Philadelphia 
;'_.3  Washinpton  St.,  Boston 
^-.■r  Main  St..  •  -  Buffalo 
313  Clark  St..-    •     Chicago 


435  Vine  St..  .  CinclnnaU 
507  Smithfield  St..  PittsburK 
234  Superior  St.,  -  Cleveland 
17  Cam  pus- Marti  us,  Detroit 
a  Kine3t.,Eact,ToroDto,ODt. 


GRAPHITE  FOR  RESISTANCE... 

Made  In  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         , 

JOSEPH  niXON  CBUCrBI.E  CO.,    -    JKBSET  CITT,  N.  J. 


DEALERSIZEIIOONTRACTORS 

For  Satisfactory  Intsrcommunloatlner 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,       •        -      Cleveland,  Ohio. 


KELLOGG  SWITGHBGARD  AND  SUPPLY  CGMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
yt^m   Sk.m    ^reparod    «e    P'urnlsK   Bes't  Qualify 

FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IRE 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Page? ,  140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  liinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishins:  Co., 

510  Marquette  Building,  CHICAQO. 


Eureka  Depglarizing 

SgLUTIGN  for  battery  cells. 

WRITE  US  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


TRADE  HAKK. 

Tested  Fnne  Wire  and  Fnse  I^inke 

Standard  Mr  Accuracy. 


In  the  operntlne  department  of  the  "Alton  Road  "  are 
required  to  paes  mental  and  physical  examinations 
calculated  to  secure  abBolute  safety  to  paaeengera  and 
freight.  Fidelity,  promptness,  and  aucuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  la  the  world  Is 

"TBCB  ONX.T  ■WA'T" 


In  the  manutacture  of  Fusea  tbare  are  two  essentials, 
1st.  accuracy;  2d.  uniformity. 

The  steady  increaae  In  our  busniefls  duilDK  the  past 
twelve  yeare  is  the  bestevldenc*  that  our  groodsineet 
ail  requirementa. 

All  kinds  of  Telephone  Fuses  and  Bases, 
well  n-iade  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

.18.64  N.  JeHerBonSt.Chlcaeo  ft-l.!  Broadway,  New  York. 


OHIOAQO.    lEiLJJ'Oia. 


REG.TRADE  MARKS 


^Lt^ 


The  Phosphor  Bronze  Smeltii^Co.Qmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS, WIRE, RODS.SHEETS,  ETC. 

—  DELTA    METAL-^ 

CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  SoleMakers  in  the   U.S. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MeNOMllVEE.  MiCH.    and      PORT  1- a N  D,  O RECo  n. 
WHOLESALE  PRODUCERS 

^0-FOOT    TO   SO-FOOT    POLES   OUR  SPCCIaLTY 


Dm  EC  BERTHOLD  CROSS 

rULEO.  &  JENNINGS,          ARMS. 

WHITE  CEDAR.  STi,   LOUIS.  lONC  LEAF 

IDAHO  CEDAR  up  to  80  ft.  Chemlcal  Bunding.                    PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

_      orte:r-iviorse:  oo., 

FKIXCIPAt  OFFICES,  SASIWAW.  3IIOH. 


1Pa?5XaW)v^  (m^^fji>J6ju  §!W^^uvvftV  <^A^rw  ^ 


CFDARPflirS  JOHN  H. FOWLER 

JLU/||\    I     UL.L.U         1705-7   F/SHEff  BLOC:,  CH/CAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Slock  Constantly  on  Hand. 


Poles 


BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr.  X^SI-IE^/I  ^^E,    IM.   ^., 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  in  operation.  Capacity,  60.000  per  day.  Write  for  prices  on  pin  and  bracket  specialties 


tWANUFACTUREBS    OF.. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

Cards:    PIHCOSSlIte,  HICH.    SBEBK  BAT,  WIS.    KEW  I.ONDOK,inS. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


WE     ARE     NOT 
HOLDING    ANY 


BARCAIIM     SALE 

IN    POLES    AND    TIES 

STILL,  we  haTe  a  large   stock,  especially  In  Toll  Line  Poles  and  Trolley  Ties,  which  we  are 
willing  to  move  at  right  prices.    Let  us  quote  you. 

MALTBY    LUMBER    CO.,    BAY    CITY,    MICH. 


Practical  Running  of  Dynamos^ 

A  little  booklet  on  the  care  and  th>  loeaOng 
and  remedjlng  of  troubtoi  In  dysamos  ana 

motors. 

Catalogue  of  mechanical  and  eleitrlcal  books 
tree. 

ELECTRICIAN  PUBLISHING  COMPANY, 

RidMarniiette  Bide..  Chicago 


THE  HORIX  MFG.  GO., 

CLEVELAND,    OHIO, 

MANUFACTURERS  OF 

S  1- I  IM  OS- 
BRASS  AND  IRON. 


CEDAR 


\A/ITTEI>I 


WITTENBERG, 


BERO 
CO., 

WISCONSIN. 


POLES. 


COOI_l^<5E  F'UEL.  AND  SU|3^|_V'    CO. 

TTHITE  CRDAR  ^^^^1        ^^  ^B 

and  PACIFIC  COAIST      F^  W^  ks  ^m  «3  . 

OFFICE,  836  Guaranty  Bldg.,  MIXKEAPOIilS,  MIISN. 


CEDAR  POLES. 


GEORGE   W.  BENHAM,  Producer, 

PETOSKEY,   MICH. 

Clean  stock  and  good  assortment  ready  for 
shipment.        Write  for  prices. 


Cedar  Poles.    Q.  W.  SMITH,    Producer. 


Three  Central  Yards.    OfTlce,  830,  225  Dearborn  St.,  Chicago. 


CEDAR  POLES  H'""?  T^™'"  ";»■/''«■ 

^=:^=^===.  Ozan  Lumber  Co.,  •   St.  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Teao.,  Braacb  Office, 

KeUertoo,  la.,  Oak  Mills,  Moatlcello.  Ark. 


ANDERSON  &  SONS, 

16  Macomb  St..  Detroit.  Mich. 

Digging  Sets,    Arm  Braces,     Guy  Rods, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  Work  for 

TELEPHONE   AND    RAILWAY    CONSTRUCTION. 


STREET  RAILWAY  TIES. 

Oar  specialty,  7  foot  white  cedar  ties  for  Electric 
and  Street  Bailways. 

PERRIZO&SONS, 

Daggett,  IMIch. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

IDS  Illustrations. 


By  CLARK  CARYL  HASKINS. 


Cloth  $1.00. 
Paper     .50. 


A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  hooks  about  electricity  upon  the  market,  but 
this  is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  it,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  intended  for  the  Instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry:' 
Applied  Electro-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  given 
to  illustrate  thepractlealapplicationof  element- 
ary principles  Is  gaining  for  It  a  reputation  as  a 
text  hook  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., 510 marquette bldg, CHICAGO. 


0.  J.  HUEBEL  &  GO., 

MENOMINEE,  MICH. 


Onr  Stock  of 


POLES 


Is   Complete. 


Main  Yard  at  Menomineei 

BRANCH   YARDS   AT 

Wausaukee  and  Packard.  Wis. 

Nathan   and   Bagley,  Mich. 


POLES 


W.  C  STERUNO  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  f^r  ao  yean. 


TIES. 


iflSTTi  I 


M.KLEIN    &  5I0N. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

ICumfactnr.r*  uid  C.lflrf  In 

Yall.w  r^ine  Croti  Arms,  Loouit  Pins,  Oak  Pins,    Electrical 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
Delivered  prices  quoted.  F.  O.  B.  cars,  yonr  city.  In  any  quantity.   ^^WBITB  US. 


CEDAR 


DAVIS  AND  STITT 
COMPANY, 

MARINETTE,  WIS. 

Write  (or  DellTered  Prlcaa. 


POLES 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  Is  of  Interest  to  all  linemen.  Get  a 
copy  now,      FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  ''USSSJ^^ll"- 


WianaDOlisAriii.Bracra&PiiCfl. 

Successors  to  J.  B.  MACERS, 

HANUFACTUnCRB    OF 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

OIIicf:  I2ES.  Mttldlan  St..  IndUnipolll.  Inil. 
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Lightning  Arresters 


•••• 


•••• 
•••■ 

••■■ 


Assure  Protection  to 
Valuable  Electrical  Apparatus* 

ABSOLUTELY  NON-ARCING, 


Prevent    Generator    Current    from    following    in     wake     of 

lightning  discharge, 

SPECIAL  TYPES  OF  ARRESTERS  FOR  HIGH  VOLTAGE 
ALTERNATING  AND  DIRECT  CURRENT  SYSTEMS. 


Westinghouse  Electric 

&  rianufacturing  Co.,  Pittsburg,  Pa. 


•••■ 

•••■ 

■••■ 

••••  - 

•••• 

•••■ 

•••■ 

•••■ 

•••• 


:::: 


All  Principal  Cities  in  U.  S.  and  Canada. 


•••• 
•••• 
•••• 


•■•■ 
■••• 
•■•■ 
•••■ 
•••• 


•••• 


••••••••• 


•  •••>••■•••••••••••••>••■■>■•••••••••••••••■••••••••■•■■•■••••••■■■  •••■•■•■■•■••••a 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.    CONTENTS.— CHAPTER  I:  Electricity;  Positive  aod  Negative;  Conductors, 
iSon-CoDQuctors  and  jQsulalors;  Electro-Motive  Force;  Volts;  Resistance;  Onms;  Current;  Am- 

eeres.—CHAPTEK  II:  Dynamos;  Macnets;  Field  Coils:  Electro  Ma(?Dets;  Permanent  Magnets.— 
HAPTERIII:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected:  HeatinR  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction:  Series  "Wound  Dynamos;  Shunt  Wound  Dynamos;  ExcitinR  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamiis;  Filaments;  Connections;  Flashiop:;  Exhaustinp;  Testing; 
Candle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.-CHAPTKR  VI:  The  Arc  Light;  How  Formed: 
■Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  filol^es;  Shape  of  Carbons  Under  Different 
Conditions  of  Uurning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
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FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED.) 


SOMETHING  NEW 

Our  TYPE  K 
ntegrating  Wattmeter 

Weighs   less  than    1  3    pounds  and  can   be  installed   in  a  space 
6^   inches,  by   8^    inches. 


SOME  INTERESTING   POINTS, 


This  Meter  will  Record  Accurately  the  Eaergy  of  Alternating  Current  Circuits  Regardless  of    the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.     Meters  are  DIRECT  READING. 

THE  CALIBRATION  IS  PERMANENT  AND  RELIABLE. 

CONVENIENT  TO  HANDLE,  EASY  TO  INSTALL  AND  REPAIR. 

ALL  PARTS  ARE  STANDARD  AND  INTERCHANGEABLE. 

Write   for   Bulletin    1012. 
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FORT  WAYNE, 


-MAIN     OFFICE    AND     FACTORY- 


INDIANA. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  ilarquette 
Bldg,,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so .     . 


Patents 


Fifteen  years  of  continual  practice  before 
theU  S.  Patent  Office  gives  me  tbe  ability 
to  render  Inrentors  valuable  service  In  pro- 
curing tbelr  patents.  1  am  an  electrtoal  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  and  foreign  patent  laws. 
Patent  Littffatlon.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MO. 
Washington  Office,  602  F  Street,  N.  W.  v    i 


RHEOSTATS  The  Bossert  Electric  Construction  Co. 


FOR  ALL  PURPOSES. 

THECUTLER-HAMMERMFG.CO., 

MILWAUKEE,  WIS. 

The  Largest  and  oldest  Maoufacttirers  of  Rheo- 


stats In  the  World. 


^MANUFACTURERS  OF 

STEEIi  OUTLET  AJTD  JUWCTIOW  BOXES, 
(SWrrCHBOABDS,   PANEL,    BOABDS.   SWITCHES,  ETC. 


Aierican  Vitrified  Conilnit  Company, 

SUNTJPACTirEEES  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  InstaUatloo 

of  Conduit  Systems. 
General  Offices;  89  Cortlandt  St.,  S.  T. 


CrImshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspectioo  and  carry  the  above  TRADE-MARKS  on  our  tags,    We  also  maaufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
ij.iT  Cortlandt  St.,  New  York. 


BRANCHES:]  3„'™C*SS=St. 


BOSTON: 
134  Cofifress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

onio 
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D.  L.  BENSON, 

CONSULTING.  CONSTRUCTINO, 

ELECTRICAL  AND 

MECHANICAL    ENQINEER, 

020  MONADNOCK  BLOCK, 

Tdtphona  Main  3244.  CHIOACO. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Cables. 


HIGH-GRADE  RUBBER 

COVERED, 

WEATHERPROOF 


QaxaBAi.  Office  and  Wobks, 
WUltetbarre.  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

Nsw  YOBK  Officb,  Ohicaoo  Office, 
60  Dey  St lJOl-2  Marquette  BMg 


SPRINGS 

Att   Small  Springs  Used 
by  Electrical  Trade. 

TheWillaceBarnesGo., 

Bristol,  Conn. 

ESTABLISHED  Ifc".:. 

Submit Bamplett  Tor  prlocs. 

Coror'rif  a-.*ortment.  hlgh-irnMle  r^'d  rnlted  »it«el 
hIvtiivm  in  iHCrvk.     (?iitAlotr  tip<^n  »|i|il1i'Atl><Q. 


VULCANIZED  FIBRE. 

Highut  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets. 
Catalogues  and  samples  on  application. 


tubes,  roids  and  special  shapes. 

VULCANIZED  FIBRE 


CO.,  -    Wilmington,  Del. 


•jy^j-rA 


RAVEN  MINING  CO. 


ft  WINERftL  PRODUCT 

FOR  HIGH-GRADE 

IMSULATiOW 

Marquette  BIdg.,  Chicago,  III. 


Wl^i-^-mOmUJm 


BECAUSE 

TH£^I0E5  /IRE  R*IMUn 

mANCrLEsAHir  Rbh| 
Allc>idu  ml  LqwL 


N.CANALST.    .  "'^""Aiwonnre 
CHICAGO-ILL'U-SAT. 


KARTAVERT. 

HARP  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINO. 

For  Electrical  aod  AlechaDlcal  Purposes,  Railway  Dust  Gusrdt,  WMber^ 
and  Faoklngs,    Patent  TneiiiftHnE  oieatf . 


MAiaTFACTUBED  BT 


THE   KARTAVERT  UAHUfAGTlffilN6  CO.,  WllmlngtoB,   Dil 
STERLING   EXTRA    INSULATING    VARNISH. 

SterUngr  Extra  Black  FlnlnlilDg;  TarniBb, 

St«rlliie  Black  Air  Drylnc  Vamlsli,  _ 

SterllBf  Black  Core  Plate  Tamlalu 


THE  STERLING  VARNISH  CO., 

PIttsbnrg,  Pi.,  U.  S.  A. 


THE  STERLING  VARRISH  CO., 

95  ColmoreRow,  Blrnilngham,  England. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 


AMERICA. 


fiENEKAi.  Offices:     164  MARKET  STBEET, 

NEWARK,    N.    J. 

MUHons  in   use  on  One  Hundred  and  Forty-Five    (145) 

railroads  In  the  United  States,  on  over  Seven  Thousand   Five 

Hundred  (7.600)  miles  of  track. 


M^^m^Wm^^^^i 


Q^m^mst^ 


SOLE  AMERICAN  AGENTS 

AND 

LICENSED    MANUFACTURERS 

FOR 

DC  OlON-BOUroN  *CO.  OF  FRANCE. 


DE   DION    "MOTORETTES" 


STANDARD 

OF  THE 

WORLD. 


"Moto^tfe»'*inay  t)6 scensiid  tried 
at  CHICAGO  OPFICB,  147  Michigan 
Avenue. 


N,  Y-  Typo  '*Motoretto." 


DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


ENGINE  TYPE  GENERATORS. 


DIRECT- 
CURRENT. 

Mechanically, 
Electrically 
and  in 
General   Design 
Superior  to  All, 

AKROF 
ELECTRICAL 
MFG. 
COMPANY, 

AKRON,  0. 

Butlt  In  sizes  from 
6.6   K.  W.to  )76  K.  W. 


I  Black  Diamond  File  Works 


EsC  1803. 


Lne.  18»5. 


Twaiy* 
Medals 
Awarded  at 
inlernational 
Exposilisnt. 


SpscitI 
Prize 

Gold  Medil 
At  Atlanta, 
1895. 


OVB  OOOJD8  ABE  OUT  8AXB  IN  BVKBT  I<EAI>I)re  HAJBDWABB  0^ 
BTOBK  or  THB  VSTITBD  8TATKB  AND  OAKADA.  {j^ 

I  G.  &  H,  BARNETT  COMPANY,  | 

S  PHILADELPHIA,  PA.  ^ 


IT  DOES  AWAY 
WITH  ACHIMNEY 


s 


MKmCHLDMFT 

COSTS  TAR  I^I^SS 

Is  independent  ofvn&er.  The  fan  if 
f  oxitivg  in  action.  Responds  instantly 
to  ntdden  demands  for  more  <teani'. 
Btirns  dusp  fuel.  Costs  practicaljy  notliing 
£>r  opfrktioi-w^ien  exhaust  steam  is  utilixid 


B.r.  STimiEYANX  (o  BOSTON. 

VIKW  YORK-  PHIIADEIPMIA  -  C)IICAO0  •  I-ONBQN 


, ,  Vol.  nyiii. 


Wife..   AMHaiH  Coprrlght,  1901,  bj  EUeotrlclan 

rER  HRIUli  PubllatalnK  Compur.  Chicago. 
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llVIPLiEX    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN    SELLING  AGENT. 

H.  R.  HIXSON, 

I  I37Mona<inocl  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


18S9— Paris  Exposition, 
Hedal  for  Babber  Insulation. 

1893— ^V^orld's  Fair, 
Medal  for  Babber  Insulation. 


THE  STAHTDABD  FOB 

BVBBEB  INSULATIOir. 

TRADEMARK,  Solo  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "^tiooV  Wires. 
THE  OKONITE  CO.,  Ltd. 

[H.n.t.r..     253  Broadway,  New  York. 


f|U(t4  L.  CtndM, 
Duant  ChHvar, 


Geo.  T.  Minson,  Gan'l  Siat 
W.  H.  Hadgint,  Stey. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH   AND   FIRE   ALARn   CABLES. 

All  Wirti  ira  taslad  at  Factory.  JONESBOBO,  IDS. 


"  PHONO  -ELECTRIC  " 


WIRE 


'IT'S 
TOUGH. 


"Phono-Eleciric" 


Combines   High    Tensile  Strength, 
High    Elastic     Limit    and    Great 
Toughness  with  Remarkable  Wear- 
ing Qualities. 
Trolley  —  Telephone  —  Telegraph. 

BRIDGEPORT  BRASS  CO., 

■9  Murray  St.,  New  York. 


CEDAR    m      RDL-ES 

ONG     DIST/INCE    "PMONE^///  (_^  WRITE        US 

A. P. HOPKINS  &  C0.E5CANABA.MlCH. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


STANDARD   OF  THE   WORLD. 

JUST  A    FEW  LEADERS  AND    WE   HAVE   MANY  MORE.    SOMETHING  IN   OUR  LINE  IS 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 

KBICSSOW  TBLEPHOISE  CO.,  896  Broadway,  IfEW  YOBK. 


2,000  IN  USE. 


Bipolar  and  Multipolar  Hotori 
from  K  to  50  horsepower.  Dynm- 
mo3  from  10  lights  to  700.  We  Mil 
or  rent-  Good  profits  for  agents. 
The  Hobirt  Elec.  MIk.Co.. Troy. Ohio 


WE  BUY  AND  SELL 

SECOHD-HAND  EUeTRICAL  MACHINEBy. 
WALSH'S  SONS  *  CO., 

MO  Vammareii  St.,  ncwark.  N.  J. 


HOLOPHANE  GLASS  CO., 


Zsts-fe  32nci 


Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 

TWO  «oi.i>      M  a  «1  «a  I  M 
ONK  siEiVKR  In  e  u  a  I  8 

Awarded  at  Paris  Exaaaltlon. 


WRITE  FOR  CATALOGUE. 


The  United  §tates  Garbon  Company. 


fsPECiALriES  A  special; 

L  ELECTROLYTIC. 


U VAU—VS^ 


ai^ALTERNATING.  DIRECXl 
ENCLOSED.  OPEN.! 


U     \J 


Cleveland,    umio.  u.  o.    a. 
not  in  carbom    trust 


BEARDSLEY   GRAVITY  DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Plants. 
THE  BEARDSLEY  GRAVITY  DAM. 

For  five  cents  in  stamps,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.       Write  M.  W.  STARK,  Sec'y  andTreas.,for  particulars.      ELKHART.  INO. 


WESTIIH  Electrioai  H\nm\  Co. 

^■i^^      114-120  William  St.,  NEWARK,  N.  J  ,  U.  S.  A. 


Weston 


'^Bonnd  Pattent*^ 
Type  *•. 


Ammeter. 


BEBtix— European   Weslon    Electrical  Instru- 
ment 00..  Ritterstrasse  No.  88. 
London— Elliott  Bros..  No.  101  St.  Martin's  Lane. 

We  desire  to  call  attention  to  a  line  of 
cheap  but  e.xcellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volls. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Inslruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operat'on. 
Mention  the  Westers  ECectbicias  when  writ- 
ing tor  catalogue. 


A  fifth  Reason 


why  good  engineers  select 
Bullock  Dynamos  and  Mo- 
tors is  because  the  coils  of 
the  armature  are  protected 
from  mechanical  injury.  This 
i&  accomplished  by  wooden 
wfedges  inserted  into  grooves 
near  the  top  of  the  slots. 
These  wedges  also  serve  to 
retain  the  coils  and  niake 
band  wires  unnecessary. 
Send  for  our  descriptive- 
bulletins. 

Bullock  Electric  Mfg.  Co., 

Cincinnati,  U.  S.  A. 


>ueen  $c  Co., 

1010  Chestnnt  St.,  Pbils. 

480  MONON  BLDG,,  c::ic«se. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Colls. 


D.  L.   BENSON, 


CONSULTINO,  CONSTRUCTINQ, 
ELECTRICAL  AND 

MECHANICAL   ENaiNEER, 


520  MONADNOCK  BLOCK, 

Talephone  Main  3244.  CHICAGO. 

I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA, 
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Morse  Learners'  Instrument. 


TELEGRAPH 
INSTRUMENTS, 

TELEPHONES, 


Lever  Lee:  Key. 


Railway  and  Electrical  Supplies. 


Instruments,   Batteries,    Insulated   Wires 

and  Line  Equipments. 


SEND    FOR    PRICES. 

CATALOGUES   AND    LEARN- 
ERS' MANUAL  FREE 

ON    APPLICATION. 


Aluminum  Lever  Sounder. 


Main  Line  Sounding  Relay. 


We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Milford,  Conn.,  and  are  adding  valuable  improve- 
ments to  the  District  Call  Boxes  and  Registers  manufactured  by  said  company.  Our 
new  plant  is  rapidly  being  enlarged,  and  we  can  beat  the  world  in  prices  on  the 
instruments,  supplies,  etc.,  manufactured  by  us.    We  make  only  the  best. 
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A  BATTERY  OF  "Cbloribc  Hccumulators 

is  the  simplest  and  most  satisfactory    means   of   regulating   pressure    at   THE    END    OF  A    LONG    RAILWAY 
FEEDER  which  requires  large  amounts  of  energy  for  short  periods. 

A  MATERIAL  ECONOMY  IS  GAINED  by  keeping  the  generators  fully  loaddd  and  a  safeguard  is  secured 
in  case  of  emergency.  '■ 


Bulletins  illustrating 
the  application  of 
Ciiloride  Accumulators 
to  Electric  Railways 
mailed  upon  request. 

Saxes       t        ^'Ew  Yoek, 
Offices:  f    100  Broadway. 
R  25         


The  Electric  STORAcas  Battery  Co. 


Allegheny  Avenue  and  19th  5treet,  Philadelphia,  Pa. 


Boston. 
60  State  St. 


Chicago,  Baltimore. 

Marquette  Bldg.^     Equitable  Bldg. 


St.  LoT7ia, 
Walnwright  Bldg. 


Cleveland, 
Kew  England  Building. 


San  Francibco, 
Nevada  Block. 


Detboit, 
Michigan  Electric  Co. 


PUTINUM    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
'  We  sell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
-  containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:BA.K:E^It    «&    oo., 

MANUFACTURERS  OF  PLATINUM   IN   ALL  SHAPES. 

Newark,  N.  1.  New  York  Office,  120  Liberty  Street. 


Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in  accordance  with   the    specifications   of  the  largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows  : 


j< 

<a: 

'"id 

ICC 

hi 

H  Id 
01 
2H 


Q ,  :  MliMlSs^tJiia 


Bundle   of  Telephone  Wire 
with  Seal  Attached. 


Jk  \l  ^\  I  ^       C  I  I  D  C  T  I  T  I  I  T  I  ^\  lil     of  inferior  wires  by  seeing  that  every  bundle  is  tagged 
MYV/Il^       0\/DOIIIwIIwI«     (according  to  grade)  with  one  of  these  seals. 

lion     Copper  Wire,  bare  and  insulated,  single  and        AUCDinAil     CTCCI       Qr   liflDC    HO 
ALoU    stranded,  for  telephone,  light  and  power.  Alfllllf  lUAIl     O  I  EEL    Qb    iflllk    UUij 

GALVANIZED  STRAND.  THE  ROOKERY,    CHICAGO.   ILL. 


i 
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Miscellaneous  Adva 14 

Missouri  Electrical  Mfg.  Co..— 
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PARAGON 
FAN  MOTORS. 


^A/Rl- 


CHICAGO  EDISON  COMPANY,  139  Adams  street,  CHICAGO. 


ELECTRIC  POWER 


LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  today 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

GORRESPOIDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES;    627-631  WEST  341h  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


CHICAGO, 


ST.  LOUIS. 


BALTIMORE. 


GOULD  STORAGE   BATTERIES. 


ESFECIALiLT  AI>AF_TED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

usi  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric    Fire    Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33(1  St. 
Work..  DEPEW,  N.  Y.  NEW  YORK.  N.  Y.,  U.  S.  A. 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotalimis  and 
deliveries  for  any  part  of  the  world. 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  stc. 


General  Offices :  100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works: 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
EufFalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  111. 


ULUHIOaE.   H.  v..  flt-M. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth.  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette,  Ind. 
Milwaukee,  Wis. 
Minneapolis,  Minn. 
New    Orleans,    La, 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle.  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "E." 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  «.  A. 
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SEARCHLIGHT 
PROJECTORS 


AND 


STEAMBOAT 
HEADLIGHTS 


ALL  SIZES.    ANY  CANDLEPOWER. 

THE  CARLISLE  &   FINCH   CO., 

232    EAST    CLIFTON   AVE., 

CINCINNATI,  O. 

Send  for  Catalogue  "A." 


Double  Qalvanized 
Telephone  Wire. 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

Discount  on  car  lots  and  over,  2J4%. 

A  carload  of  wire  is  30,000  lbs.  east  of  the  Mississippi  River,  and  24,000  lbs.  west 
of  the  Mississippi  River. 

Actual  freight  allowance  not  to  exceed  35c  per  100  lbs.  can  be  made  when  wire  is 
shipped  from  Worcester  or  Trenton. 

ALSO 

NATIONAL  TELEPHONE  CABLES, 

IXL  TRIPLE  BRAID  WEATHERPROOF  WIRE, 
BARE  COPPER  WIRE, 

OKONITE    TELEPHONE  AND    TELEORAPH    WIRE, 
ANNUNCIATOR,  OFFICE,  MAGNET  WIRES. 

264-266=268-270  Fifth  Ave., 
CHICAGO. 


TRADE  HWK. 


••  PALMER     (a     OLSON" 

1.    2,     3,    5.    T/z,    10     H.    P. 

CKeaprvess 

Appeals  to  most  of  men. 

Why  not  to  YOU? 

Our  machines  cost  MORE 

to  purchase. 

But  a  good  deaLl   LESS   to 

maLinta-in. 

Which  do  you   prefer? 


Catalogue  and  price-lists  on  application. 

PALMER. 
®.  OLSON 

MANUFACTUR.ERS. 

210  Centre  Street. 
NEW  YORK. 


STEWART  Cord  Adjuster. 

(Patented  Aug.  21,  1900.) 

Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  is  suspended. 
Made  of  red  or  black  fibre. 

Price,  delivered  by  mail,  $1.10  per  Iiundred. 

Manufacturers  and  Dealers  in  Electrical  Supplies.         35  N.  7th  St.,  Philadelphia. 


llWIli^lSllODPEDNIllJi 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  onl3'  the  best,  but  most  inexpensive,  subwa3'S.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  ioo%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-icch  and  3j^-inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  ij^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 
ELECTROLYSJS  PROOF  CONDUIT  MANUFACTURING  CO.,  1116  and  1 1 1  6  Manhattan  Building.  CHICIG". 


IKEUNICIPAIm    ^ImANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

J.  HOLT  GATES  &  CO.,  ''  ""S'JJS ''""'' 


^ECTPO  ([ALVAN/ZfD  (ONDU/T 

'    i-NTEP.oR     p(oNmjir 

'**     ALL  FITTINGS 

RICHMONDT  ELECTRIC  WIRE  COMDli/T  Z^. 

Of   MILWAUKEE,  WIS. 

ADDRF5S    ALL  CORRESPONDENCE  JO  EAmRY  OFFICE  WAWEGAN.ILL. 


on^  Of  OUR  ^peciAmes 

WHY   USE  0LD=FA5HI0NED 

JEWELED      METERS     AND     LOSE     MONEY     WHEN 
STANLEY  METERS  ARE  PERMANENTLY  ACCURATE? 


SEND    FOR    DESCRIPTION. 


Stanley  Instrument  Company, 

General  Sales  Department:  146  Broadway,  NEW  YORK,  N.  Y. 

Pacific  Coast  Agency:  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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YOU-NEED-A  FAN 


OUR 

PEERLESS 

DIRECT 

CURRENT 

CEILING 

FANS 

CAN'T  BE  BEAT. 
GUARANTEED  FOR  TWO  YEARS. 

TELEPHONES  and 

TELEPHONE  SUPPLIES. 

WRITE  US. 

ST.  LOUIS  ELECTRICAL   SUPPLY  CO., 


i  I  18  Pine  St., 


ST.  LOUIS,  MO. 


0Xi:K83:8»3»3C8»X9»X9S»3C«8SX8»»»»XKa«a« 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS  FOR  ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

^cbjwa.rk:,  3V.  J. 

SALES  OFFICE:  11  BROADWAY,  NEW  YORK. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AAJmatcrfl,  In*.  LasipH. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancliorn  (Tel.  &  Tel.) 

Mflithews  vt  Bro.,  W.  N. 
AnBuneiatorB. 

liunnell  TelLL,'raphic  &  El.  Co. 

Ceniral  Eleciric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Oblo  Electric  Works. 

Western  Eleciric  Co. 

Western  Elec.  Supply  Co. 
Aro  liampa. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helfos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
AvtomobllcB. 

DeDlon-BoutonMotoretteCo. 

Lowell  Model  Co. 
Babbitt         Metal         and 

Solder. 

Or  Western  Sm,  and  Refg.Co. 

Swarts  Metal  Reflnlng  Co. 
Batteries  and  Jar*. 

Bimnell  TeleL<raphic  *fe  El.  Co. 

Central  Electric  Co. 

Columbus  fiatt.  <fc  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co..  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Worka. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spabr  A  Swingle. 
BellB,  Bamsera*  Blto. 

BunnellTelegraphiCiVEl  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    Dresaiav. 

Leather  Preserver  Mfg.  Corp. 
BeltlBV. 

Chicago  House  Wrecking  Co. 

Leather  Preserrer  Mfg.  Corp. 
Blovrera. 

SturteTantCo.,B.  F. 
Bollera. 

Chicago  House  Wrecking  Co. 
Bolttd  (Expansion). 

Cburch,  Isaac. 
Boolce.  Rlectrloal. 

Electrician  Publishing  Co. 

Hyde  A  Co.,  W.  H. 
Brldvea    and    Bnlldlnffa 

(Steel). 

American  Bridge  Co. 
Brnahea. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  Bro.,  F.  B. 

Western  Electric  Company, 
Cablea  (See  Insulated  Wires.) 
Cablea,  Blectrle  (Seelnsu- 

latedWlre8)Copper»  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfe.  Co. 

National  Conduit  iCableCo. 

New  York  Ins.  Wire  Co. 

Simpler  Electrical  Co. 

Standard  Underground  C.  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Carbana^      Polata       anA 

Platea. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  (jarbon  Co. 

RelBlnger.  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co, 
Caattav*- 

SarpentCo..  The. 

Smith  Co.,  S.  Morgan. 
Cbalaa. 

JafTrey  Mf  p.  Co. 
CIrealt   Breaker  a. 

Cnttar  Eleo.  A  Mfg.  Co. 

Western  Electric  Company. 
Gaal  A  Aahaa  Handllas 

NaaktaevF* 

J«ffn7  Mfr  Go. 


I   Colla  and  HaKneta.  | 

'      MlUer-Knoblock  El.  Mfg.  Co.  " 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis    Proof  Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Richmondt  El. Wire  Cond.  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectora    and   Termi* 

nala   (Patent). 

American  Elec.  Fuse  Co. 
ConatractlOB  A  Repaira. 

Becker  Bros. 

(Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractora    and     Elec- 
tric   LiBTbt  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates  A  Co.,  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.A  Mfg.Co. 
Copper.  Mf'ran.  Bnnsht. 

Swarts  Metal  Reflnlng  Co. 
Copper  'Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  Telegrapblc  A  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mig.  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company, 
Correapondence  Scboola 

Amer.  School  of  Corresp, 

Electrical  Engineer  Inst, 

Int.  Correspond.  Schools. 
Croaw-Ann  Brares.  Etc. 

Anderson  A  Sons.  W.  H. 
Croaa-AmtSt     Pina      and 

Braclceta. 

Blue  Ridee  Locust  Pin  Co. 

Central  F>lectrlc  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpis.  Arm.  Brack.  A  Pin  Co. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Outfl    and  S^rttcbes. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works.  G.  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westinghouae  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DTnamna  and  Motora. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

BiinnellTeleKraphlc  AEl.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Lowell  Model  Co. 

Mercantile  Electric  Co. 

Mlsi=ouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worka. 

Palmer  A  Olson. 

Parsell  &  Weed. 

Scboreman  A  Hayden. 

Sprague  Electric  Co, 


Stanley  Electric  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric   RallirarB. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El,  A  Mfg.  Co. 
Elt'etrie  >*iKnf<r, 

Elec.  Motor  A  Equipment  Co. 
Blectrioal  and  Mecban- 

ical  Ensrineera. 

Benson,  D.  L. 

ChalUet,  Adolphe  A. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Inatrnnkenta. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Go. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Electro-PIatlnc  Macb'y 

EeslT  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
EI  eT-at  or  a- Conveyors. 

Jeffrey  Mfg.  Co. 
Engrinea^  Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
Engrinea.   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co.,  B.  F, 
Exb*Ht  Steam  Apparat'a. 

American  District  Steam  Go. 
Fan  Oatflta. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Oblo  Electric  Works. 

St.  Louis  TClcc.  Siiitply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

BamettCo.,G.  AH. 
Fire  Ext  I  ngm  I  ah  era. 

Monarch  Fire  Appliance  Co. 
Flexible  Sbafta. 

Stow  Mfg.  Co. 
Forgrea. 

Sturtevant  Co.,  B.  F. 
Fnaea  and  Fuse  "Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co . 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  (Company. 
Genra. 

Besly  ACo.,ChaB.  H. 
General    Elec.  Snppllea. 

Blssell  Company,  The  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Mercantile  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Stewart  A  Co.,  Frank  H. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globea     and     Electrical 

Glaaavrare. 

Holophane  Glass  Co. 

Phcenlx  Glass  Co. 


I      Western  Elect.  Supply  Co. 
Graphite    Speoialtiea. 

Besly  A  Co.,  Chas.  H. 

Dlson  Crucible  Co.,  Jos. 

Holmes  Fibre- Graphite  Co. 
Heatinic    and    Ventilat- 
ing: Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders*  Inc.  Lanip. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Igniters. 

Carlisle  A  Finch  Co. 

Columbus  Bait,  A  Spec.  Co, 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co, 
InNtitnte^. 

Worcester  Polytechnic  Inst. 
Tnaalatora   and   Insulat* 

iuRT  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  3.  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edisoji  Co.     . 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCcThe. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cablea— Masrnet  TTlrea. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 
■  American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  EL  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Miller-Knoblock  El.  Mfg.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Jnnction   Boxea. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lampa,    Incandescent. 

Central  Electric'  Co. 

Chicago  Emson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt,  Manipulator  Co. 

Smith,  Theo. 
Lampn,    Incandftscent  — 

ReplacerH  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
I/lK-btnlngr  Arreatera, 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Iitnemea'a  cnimbera. 

Anderson  A  Sons,  W.  H; 

Klein  A  Son,  Mathlas. 


Smith  A  Hemenway  Co. 
Uaffuct  mrires. 

(See  Insulated  Wires.) 
Ittetera. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mlcft  Co. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Bleo. 

Crocker- Wheeler    Company. 

Jeflfrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg,  Co. 
Motors  —  See    Dynamos   and 

Motors. 
moaldings, Electrical. 

Wright  A  Craycroft. 
Oilins:  Viystems. 

Slegrist  Lubricator  Co. 
Packing. 

Besly  A  Co,,  Chas.  H, 

Robertson  A  Sons,  Jaa.  L. 
Patent  Attorneys. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Phoapbor  Bronse. 

Besly  A  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum    Bouffbt     and 

Sold. 

Baker  A  Com  pan  v. 

Gt.  West.  Sm.  and  Reflnlng  Co. 

Swarts  Metal  Refining  Co. 
Poles  and  Ties. 

Benham,  George  W. 

Berthold  &  Jennings. 

Coolidge  Fuel  A  Supply  Co. 

Fowler,  John  H. 

Hopkins  A  Co.,  A.  P. 

Huebel  A  Co.,  C.  J. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Ozan  Lumber  Company, 

Perrizo  A  Sons, 

Pittsburg  A  L.  S.  Iron  Co. 

Porter- Morse  Co. 

Smith,  O,  W, 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Wittenberg  Cedar  Co, 

Worcester  I  Co.,  C,  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.-Co. 
PoTrer      Tranamlasion 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

StUwell-Blerce    Smlth-Valle. 
Pulleys. 

Harris  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Valle. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reflnera. 

Gt.  West.  Sm.andReflnlngCo. 

Swarts  Metal  Reflnlng  Co. 
Rcflectora. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Smith,  Theo. 
Re-WTin  dins— Repaira. 

Becker  Bros. 

Chicago  Edison  Co. 

Cleveland  Armature  Works. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro.,  F.  B. 

Westinehouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y^ 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Harris  :\lachincry  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Rose  Electric  Company. 

Schureman  A  Harden. 

Walsh's  Sons  A  (Jo. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 

Pacific  Electric  Co. 
Speakinp:  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 


^ox*   AX^i:L&.laG>t±G^ii.   Indesc    of   A.eL^^T±±mGXXxeT%,±m.  (See    Po-sc^    8* 


I      Westsm  Elec.  Supply  Co. 
Speed   Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sodb,  Jas.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co,  The  Wallace. 

ManroBs,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

imerlcan  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co, 

Helios -Upton  Co. 
■traetaral  Iron  Work. 

American  Bridge  Co. 
Tapes.  Inaulatlnv. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.;  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Telegraph  Nupplies. 

Bunnell  Telegraphic  A  El.  Co. 
Telephonea,     Telephone 

Material    and    S-rritch- 

feoarda. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  Tne  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Const.  Co, 

Chicago  Telephone  Sup.  Co. 

Couch  &  Seeley  Co. 

Ericsson  Telephone  Co. 

Farr  Tel,  A  Cons.  Supply  Co, 

Globe  Automatic  Tel.  Co, 

Horix  Mfg.  Co..  The 

Independent  Tel.  Const.  Co. 

Independent  TeL  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co, 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.Co. 

Kusel  Tel.  A  FA.  Mfg.Co., D.  A. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co» 

jrisBourl  Electrical  Mfg,  Co. 

National  Tel.  Equlpm.  Go. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co.       | 

St.  Louis  Elec.  Supply  Co. 

Scott,  Charles  W. 

Standard  Construction  Co.     • 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Swedish-American  Tel.  Co. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 

Yurgae  Slgnalphone  Mfg.  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Toola. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
Tranaformera. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   tnc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Western  Electric  CIo. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  4  Mfg.  Co 
TrncIca,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine  Water  Wlieela. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Valle. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanlaed    Fibre- 
Vulcanized  Fibre  Co. 
Wliite-'Waahinc    ll'ch*a. 

Star  Brass  Works. 
W^lre.  Bare. 

American  Steel  A  Wire  COr     ' 

Besly  A  Co..  Chas.  H.  ; 

Central  Electric  Co.  -     ' 

Electric  Appliance  Co.  J 

Indepehdent  Tel.  Supply  CO  j 

Okonlte  Co.,  The  ■ 

Phillips  Insulated  Wire  Co.    { 

Roebllng's  Sons  Co.,  J.  A.      i 

Standard  Underground  C.  Cc 

Western  Electric  Co. 

Western  Eleotrlcal  Sup.  Oo. 
X-Ray  Oatfl«■.^ 

Queen  4C  Co. 

wmjounc,  Klmtr  0. 
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Manhattan  Electrical  Supply  Co., 


NEW  YORK, 
32  Cortlandt  Street. 


CHICAGO, 

188  Fifth  Avenue. 


Write  for  450  page    catalogue   and   disconnts   to 
the  trade. 

We    are    the    largest    manafactnrers    of  general 
electrical  supplies  in  this  country. 


GOOD  GOODS  AND  RIGHT  PRICES. 


HIGH  GRADE 

Porcelain  Insulators, 


ALL    STYLES    AND    SIZES. 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING     BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    iWARKED    "BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,    OHIO. 


Tuerk  Alternating  Current  Ceiling  Fan. 


BLADES 

ADJUSTABLE 

WHILE 

FAN  IS  IN 

nOTION. 


ONLY 

100  WATTS 

AT 

FULL  SPEED. 


WRITE  FOR  BULLETIN. 


WESTERN  ELECTRIC  COMPANY 


CniCAQO. 


NEW  YORK. 


AMERICAN  BLBCTWIC  CUVIPANY,   NorthwesMrn  Aicents.  3t    Paul.  ninn. 

MERCANTILE  ELECTRIC  CO.,8io  Spruce  St..  St   Louis,  Ho. 

PHILADELPHIA,  933  Market  St. 

STANDARD  ELECTRIC  CO..  CALIFORNIA  ELECTRICAL  WORKS. 

Cincinnati.  Ohio.  San  Pranclaco.  Cal. 


ANTWERP. 
3a  Rqi  Boudewxni. 


LONDON, 

Bridg*  CIiafflb«rj,  171  QaaaoVlctorla 

St..  B.  C  and  North  Woolwich.  B. 


PARIS, 
46  Avenue  de  BrotaoU, 
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Paragon 
Fan  Motors 


FOR    DIRECT    CURRENT. 


I90I. 

HIGHEST  EFFICIENCY,  ATTRACTIVE  IN  DESIGN, 
HANDSOMELY  FINISHED. 

GUARANTEED  ELECTRICALLY 
AND  MECHANICALLY. 


BULLETIN  No.  61 


Contains  full  descriptions.  Illustrations  and  prices  of  DESK,  BRACKET 
TRUNNION  AND  CEILING  FANS.    Mailed  promptly  upon  request. 


Paragon  Fan  £  Motor  Co. 

572-578  FIRST  AVENUE,  NEW  YORK  CITY. 


BBAXCH  OFFICES: 


CHICAQO,  ILL.,  48  West  Jackson  Boulevard. 
PHILADELPHIA,  PA..  522  Drexel  Building. 
BOSTON,  nASS..3i  nilk  Street. 
ST.  LOUIS.  MO  .  638  Century  Building. 


CLEVELAND,  OHIO,  39-47  East  Prospect  St. 
MILWAUKEE,  WIS.,  408  Uihleln  Building. 
DENVER,  COLO.,  1732  Champa  Street. 
CINCINNATI,  OHIO,  57  Perin  Building. 


EXPORT  DEPr.,  N.  V.,  572-578  First  Avenue. 


G.  I 

INCAND 

LAMPS. 


NT 


General  Incandescent  Lamp  Co., 


MAY  1 7TH 


WILL  BE  PRESS  DAY  FOR  THE  FIRST 
SPECIAL  NUMBER  OF  THE  WESTERN 
ELECTRICIAN,  COVERING  THE  NIAGARA 
FALLS  MEETING  OF  THE  NATIONAL 
ELECTRIC  LIGHT  ASSOCIATION. 

COPY  FOR  ADVERTISEMENTS  CAN- 
NOT BE  RECEIVED  AFTER  MAY  i6th, 
AND  SHOULD  BE  FORWARDED  MUCH 
EARLIER  TO  SECURE  THE  BEST  ATTEN- 
TION AND  GOOD  LOCATION.  IT  IS  NOT 
TOO  EARLY  NOW  TO  FORWARD  COPY, 

THIS  SPECIAL  INTERNATIONAL  NUM- 
BER, BESIDES  CIRCULATING  THE 
WORLD  OVER,  WILL  BE  MUCH  IN  EVI- 
DENCE AT  THE  CONVENTION  ITSELF 
AND  AT  THE  PAN-AMERICAN  EXPOSI- 
TION, AND  WILL  CONTAIN  MANY 
SPECIAL  FEATURES  INTERESTING  TO 
THE  DELEGATES  AND  VISITORS  TO  THE 
CONVENTION  AND  TO  THE  PAN-AMERI- 
CAN EXPOSITION. 

MAY  24TH 

WILL  BE  PRESS  DAY  FOR  OUR  SPECIAL 
CONVENTION  REPORT  NUMBER  (COPY 
RECEIVED  UP  TO  MAY  23d),  IN  WHICH 
WILL  APPEAR  A  FULL  REPORT  OF  THE 
NIAGARA  MEETING,  INCLUDING  A  FULL 
ACCOUNT  OF  THE  PROCEEDINGS,  NEWS 
AND  GOSSIP  OF  THE  CONVENTION, 
NAMES  OF  THE  NEW  OFFICERS,  AND  OF 
THE  DELEGATES  AND  OTHERS  AT- 
TENDING THE  MEETING,  AND  EVERY- 
THING OF  VALUE  AND  INTEREST  RE- 
LATING TO  THIS  NOTABLE  GATHERING 
OF  LEADING  ELECTRIC  LIGHT  AND 
POWER   MEN. 

BOTH  OF  THESE  NUMBERS  WILL  BE 
ILLUSTRATED  IN  THE  WESTERN  ELEC- 
TRICIAN'S BEST  STYLE,  AND  UNDOUBT- 
EDLY THEY  WILL  BE  THE  MOST 
VALUABLE  AND  WIDELY  CIRCULATED 
ELECTRIC  LIGHT  AND  POWER  NUM- 
BERS ISSUED  BY  ANY  JOURNAL  DURING 
THE  ENTIRE  YEAR. 

BENEFIT  YOUR  BUSINESS 
BY  PLACING  A  LIBERAL 
ADVERTISING  ANNOUNCE- 
MENT IN  BOTH  OF   THESE 

SPECIAL  INTERNATIONAL 
NUMBERS. 


May  II,  1901 
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...INTRODUCTORY... 

MERCANTILE  ELECTRIC  CO 

CUPPLES  STATION,  8J0-8I2  SPRUCE  ST., 

SAINT  LOUIS, 

Exclusive  Agents  of  the 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO.  NEW  YORK. 

Introduce  Their   Business   and   Its  Advantages  to  Users 
of  General  Electrical  Supplies* 


DYNAMOS 


ForLighting  and  Power  Purposes  for 
Central  and  Isolated  Plants,  for  Mu= 
nicipal  Series  Arc  Lighting  Systems. 


"QUALITY  OF  SUPPLIES  AND  PROMPT  SERVICE." 


MERCANTILE  ELECTRIC  CO., 


CUPPLES  STATION, 


810-812  SPRUCE  ST., 


SAINT  LOUIS. 
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YOU  TAKE  NO  CHANGES  WHEN  YOU  BUY 

THE  SIEGRIST  SYSTEM 


T¥E    HAVE    EQUIPPED     THE    F0I.L.011^IX0    PI.AKTS: 


Metropolitan  West  Side  Elevated  Railway  Co.,  Chicago,  111. 

St.  Louis  Transit  Co.,  St.  Louis,  Mo.  (3  Plants,  450,000  H.  P.) 

McCormick  Harvesting  Machine  Co.,  Chicago,  111.  (2  Plants.) 

Missouri  Edison  Electric  Co.,  St.  Louis,  Mo.    (2  Plants.) 

Cudahy  Packing  Company,  Kansas  City,  Mo. 

Union  Gas  &  Electric  Co.,  Bay  City,  Mich. 

B.  F.  Goodrich  Company,  Akron,  Ohio. 

Grand  Crossing  Tack  Company,  Grand  Crossing,   111. 

Diamond  Rubber  Company,  Akron,  Ohio. 

.\rmour  Packing  Company,  Kansas  City,  Mo. 

Milwaukee  Harvester  Company,  Milwaukee,  Wis. 

Cleveland  Electric  Illuminating  Co.,  Cleveland,  Ohio. 

Lacombe  Electric  Company,  Denver,  Colo. 

Atlanta  Railway  &  Power  Co.,  Atlanta,  Ga. 


Elgin  National  Watch  Co.,  Elgin,  111. 

Honolulu  Rapid  Transit  and  Land  Co.,  H.  I. 

Imperial  Electric  Light,  Heat  &  Power  Co.,  St.  Louis,  Mo. 

Armour  &  Company,  South  Omaha,  Neb. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Co.,  St.  Joseph,  Mo. 

Havana  Electric  Railway  Co.,  Havana,  Cuba. 

Anheuser-Busch  Brewing  Association,  St.  Louis,  Mo. 

Memphis  Light  &  Power  Co.,  Memphis,  Tenn. 

The  Laclede  Power  Co.,  St.  Louis,  Mo. 

Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Parsons  Pulp  &  Paper  Co.,  Parsons,  W.  Va. 

Singer  Manufacturing  Co.,  Elizabethport,  N.  J. 

Kingan  &  Company,  Ltd.,  Indianapolis,  Ind. 


WRITE    TO    ANY    OF    THE    ABOVE    USERS    AND     SEE    WHAT    THEY    HAYE    TO    SAY, 

OR    ADDRESS    SIEGRIST    lilJBRICATOR    CO. 


Tlirce-riiiiip  AiitoiiiatU;  Oiliiij;  Table. 


Automatic  Oil  Cup. 


Sig:lit  Feed  liUbricator. 


WRITE  FOR  ILLUSTRATED  CATALOGUE,  NAMING  WESTERN  ELECTRICIAW. 

SIEGRIST  LUBRICATOR  CO., 


Ul 


IVI< 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 

TREATMENT. 


WHAT      IS      THE      TROUBLE      IN      YOUR       BOILERS  ? 

It  matters  not  what  you  THINK  it  is. 

State  size  of  plant  and  type  of  boilers;  also  send  a  gallon  of  Water 
for  Analysis;  our  charge  for  Analysis  of  water  is  $10.00  but  if  favored 
with  your  order  for  a  suitable  compound,  this  charge  will  be  cancelled. 

Our  liA.BOKA.TORV  is  the  place  to  decide  your  trouble.    Call  and  see  It  or  write  us. 

Dearborn  Drug  and  Chemical  Works, 
27,  28,  29,  30,  3i,  32,  33  and  34  RIALTO  BUILDING, 

CHICAGO,    ILL. 

WM.  H.  EDGAR,  President.  Telephone  Harrison  1373  and  1358. 


THE  GENERAL  ELECTRIC  COMPANY'S 


Alternating = Current 
Lightning    Arresters 


MAY  BE  DEPENDED  UPON  IN  A  CRISIS. 


WRITE  FOR  PAMPHLET. 


^       5ales  Offices  in  Ail  Large  Cities.  Chiicago  Office,  Monadnock  Bldg.       ^ 

}f  ^  jT  jT  K"  K' S*  :*"  js' K" :?:?:?:?:?;?  S"  J?  :?:?:>' J?  J? :?;?:?  J?  s*' :?  ^s' s? :?:?  s?  jf"  8f' ^^^ :?:?  K' ^P:?:?  s*" :?  ^P:*"  jf  s? :?  K"  :P ;? :? 


FOR  LINES. 


FOR  STATIONS. 


GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

5ales  Offices  in  Ail  Large  Cities.  Chiicago  Office,  Monadnock  Bldg. 


Alternating  or  Direct  Current 

Generators  -^  Motors. 

Factory  and  Shop  Equipments,  Mining,  Railway  and 
Lighting  Work.  

Power  Plants  for  Long  Distance  Transmission. 


Stanley  Electric  flfg.  Co., 


Pittsfield,  nass. 


Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Northern  Electrical  flfg.  Co., 

riadison,  Wis. 
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ONE 


UST  ONE  AOAMS-BACNALL  arc  lamp  on 
trial  order  will  allow  you  to  become  ac- 
quainted with  it  to  a  greater  degree  than 
all  the  advertising  we  can  do.  Suppose  it 
does  cost  a  little  more.  You  don't  want 
bargain-counter   arc   lamps,  but  the  best. 

We    have    many    different    kinds    and    will 
send  literature  regarding  them  if  you  wish  it. 


ELECTRIC  APPLIANCE  COMPANY, 

92  and  94  West  Van  Buren  St.,  Chicago. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


OILED 


A       SEMI-FIREPROOF       INSULATION       OF     VERY       HIGH 
RESISTANCE]    AND    GREAT     MECHANICAL     EFFICIENCY 

MICA  INSULATOR  COMPANY 


ORIGINATORS" 


CHICAGO 


NEW  YORK 


ENGINEERING. 

^^    HERBERT  A.  WACNER, 

Consulting  Engineer 

Railway   Lighting   and   Power   Plants, 

41  e  LOCUST  ST.,  ST.  LOUIS,  MO. 


VOLT=AMMETERS, 


POCKET  SIZE. 

.pocitcT  3  For  Testing  Batteries  and  Battery 
^-SSw  Circuits,  Locating  Faults,  Grounds, 

_><<^  etc. 
yT  ^         RELIABLE.       ACCURATE. 
^m^^^S  Send  for  Circular. 

ISS  L.M.PICNOLET. 

78-80  Cortlanat  St.,  NEW  YORK,  N.  Y- 


Henry  H.  Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


(^HAILLET,  ADOLPHE   A. 

ConsultlDg  Electrical  Englaeer. 

flansand  speclflcattonsfor  Electric  Ligbt- 
ing  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  .SQUARE,  BUFFALO,  N.Y. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   aS.OO  per  dozen     Send  50c.  for  trial  stick. 
FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku^lPiliinU    a     AA  Sole  Alannflactnrers, 

g    HICLCnNAN    ft    uUii    900,100   WasUnston  street,      •     CHIOAeo. 


•iyiJj/A 


a  MINERai  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  Bldg-.,  Chicago,  III. 


U/Aff^U    OUR  Advertisements  for  fine  tools.    If  Interested,  ask 
for  the  GREEN  BOOK. 


SMITH  &  HEMENWAY  CO.,  ^1^0^°''^  296  Broadway,  NEW  YORK  CITY. 


JjJa'lki 
MajuA  Cvw. 

%\XKt  -^ 


McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


X4v 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Manufacturers 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


'J 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,  IN.  Y. 


THE  HORIX  MFG.  CO., 

CLEVELAND,    OHIO, 

MANUFACTURERS  OF 

iTIIMOS— 

BRASS  AND  IRON. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

General  Offices:    164  MARKET  STREET, 

NEWARK,  N.  J. 

^     Millions  In  use  on  One  Hundred  and  Forty- 
r^  Ti^^R^"  Five  (145)  railroads  in  the  United  States,  on 

^S'i.-'f-^-'^-f*'^      over    Seven    Thousand    Five    Hundred  {7,500) 
'■^  '  miles  of  track. 


CARGENT  &  LUNDY, 

Engineers,  ' 

1000,  46  E.  VAN  BUREN  ST.,  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUNDY. 


WILLYOrBTG  INSTRrHIENTS 

ARE  ALWAYS  ABREAST   WITH 

MOST     ADVANCED     SCIENCE. 


:;   WE  ARE    SPECIALISTS   IN    MEASUREMENT. 


WE  MIKE  A  FULL  LINE  OF 

Electrical    Test    Ihstbumehts. 

Clr- 


Get  on  our  mailing  list :  It  js  a  11  beral  education, 
culars  constantly  being  Issued- 

DON'T    BUY    UNTIL    YOU    HAVE    WRITTEN    US- 
ELMER     C.    WILLYOUNG. 
97-99  Frankfort  St.,  NEW  YORK. 
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ENS  F.  nauirs. 


o.  n.  RiaHMvoa,  j«.,  i 


AMERICAN  ELECTRICAL  WORKS, 

•  r   •    -  FBOTIDEH'OB,  B.  I.  ' 

BARE  AND  IMLATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kaw  YoBK  8TOSK,  W.J.  WauoD,  -M  voruaaat  si. 
OKXOAao  Btobb,  F.  K.  DoDohoe,  82  Lake  St. 
MoHTKKAl.  BBAXOB.BuKaoa  F.  PhUlXpi'  BtootTlMl  Works. 
MAIN  OFFieCa  AND  FACTORICS,   PHILUP8D«LC,   R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  tbe  Market. 
Write  for  Prices. 

Maniif  sctnred  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


pansion  Bol-ts 


ForfasteoiDgall  kinds  of  stroctare  to  brick  and  stone  work 

PaMntee  and  MTr,  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOl.mn.  OHIO. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway.    -    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 

WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


The  Franklin  Model  Gas  Engine. 


-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  eitlier  horizontal  or  vertical  types. 

SEKD  FOR  ENGINE  CATALOGUE  NO.   16. 

PARSELL    &    WEED, 


lii9-131  West  3l8t  Street, 


Sew  York  City 


Smith's  Patented  Incan- 


descent  Lamp  Adjuster 

AND  CONTROLLER. 


SIMPLE, 
NEAT 
AND 
ATTRACTIVE. 


Adjusts  lamp 
up  or  down,  or 
throws  reflection 
to  side  of  room, 
or  just  wtiere  you 
want  it. 


EDISON 

BATTERY  FAN  OUTFITS 


...WITH. 


EDISON  LALANDE  CELLS 

Are  the  only  efBclent  battery  fan  outfits  on  tho 
market.     Invaluable  for  the  sick  rooa. 


THEO.  SMITH, 

Manufacturer, 
151   THROOP  ST.,  [CHICAGO,  ILL. 


NEW  TYPE 

"Bue 
Proof" 

RINGS  WELL, 
LOOKS  SWELL, 
SELLS  WELL. 

WRITE  FOR  PRICES. 

Liberal  Discount  to 
Trade. 

SPIES 

Electric  Company, 

87-89  W.VanBuren  St., 
Ctilcago,  III. 


Write  lor  Catalogue  No.  4. 

:DIS0N     MFG.     CO., 

(35  5TH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


HELIOS-UPTON  STORAGE  BATTERIES 

FOR   STREET    RAILWAYS,  POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND   ELECTRIC    ELEVATORS. 

niTTflllf  Olinni  irO  HMn  ntnilinO  ^^  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
Dn  I   I  Lit  I     uUriLIEu   nllU     nLrnlllUi   Slectnc    storage    Battery     Company.      Send     us  dimensions     of    plates 

required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 


HELIOS-UPTON  COMPANY, 


•HI 


>IHIA.j 


»HICA.OO,   II-I-. 


►Y,    IVIA.J 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire, 
Slof-Bnriiliig  Weatherproof 
and  Slow-Bttrnlng  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
^^^  any  system  of  incandescent  elec- 
^^^  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 


Convex,  reflecting  slightly  be- 
^^^  low  the  horizontal  in  all   direc- 
tions.    Used  in  stores,   etc.,  for 
general  illumination. 

0£T  OrS  PRICES. 

American    Reflector    &.    Lighting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 
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WANTED. 

Partner  or  company  wanted  wilh  some 
moaey  to  extend  and  complete  an  Ai  Mu- 
tual Telephone  plant  in  Iowa.  All  new 
and  paying  iS^.  We  invite  close  investi- 
gation. Or  would  not  object  to  going  into 
a  mutaal  consolidation  on  equitable  terms, 
which  we  believe  could  be  effected  by, 
and  made  to  pay  in,  our  vicinity.  Ad- 
dress -'TELEPHONE,"  care  Western 
Electrician,  510  Marquette  BIdg.,  Chica- 
go. 


WANTED  AT  ONCE. 

A  man  of  experience  to  superintend  construc- 
tion of  telephone  system.  A  permanent  position 
to  the  right  man.  Address,  with  references. 
THE  HILLSBOKO  TELEPHONE  CO.,  HUls- 
boro,  Ohio. 


WANTED,    AT    ONCE. 

Two  good  all-around  telephone  men.  wages 
$2.00  per  day.  Also  three  f.'ood  telephone  i>irls 
to  operate  switchboard,  wages  *15.00  per  month 
and  board.  One  girl  to  keep  books  and  attend 
switchboard,  praciiral  operator  preferred, 
wayes  from  82U.OO  to  g-2o.OO  jier  month  and 
board  Address  FINCH  TELEPnONK  EX- 
CHANGF.  Geo.  W.  Fincb.  prop.,  rooms  3  to  7 
Daley  Block,  Escanaba,  Mich. 


WANTED. 

Position  wanted  by  an  industrious,  well  ed- 
ucated and  lemperate  young  man,  with  some 
good  contracting  or  construction  comjiany 
where  Sunday  work  is  noi  required,  uver  two 
years'  e.^perieni  e  in  electric  plant  work.  Good 
references.  Address  "C."  care  Westtrn  Elec- 
trician. 510  Marquette  Bldg.,  Chicago. 


WANTED. 

Position,  by  a  young  man  wilh  nine  vears'  ex 
perlence  as  lineman;  can  do  all-around  work 
Sober  and  not  afraia  of  work.  Best  of  refer- 
ences. Address  A-10,  care  Western  Electrician. 
510  Marquette  Hldg.,  Chicago. 


WANTED. 

First-class  experienced  mechanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman, 
P.  O.  Box  911,  Pittsburg,  Pa.,  stating  experi- 
ence in  full  and  giving  references. 


WANTED. 

Position,  by  an  electrician  and  stationary 
engineer;  understand  installing  and  make  re- 
pairs both  inelectrical  and  steam  construction 
work;  all-around  man;  have  reference  and  12 
years"  exjierience.  Will  accejit  steady  position 
at  reasonable  salar%-.  Address,  with  particulars, 
ENGINEER,  care  Western  Electrician,  510 
Marquette  Bldg..  Chicago. 


FOR  SALE. 

150,000  pounds  second-hand  Insulated  copper 
wire,  sizes  6.  8  and  10.  G.  MATHES'  SONS  RAG 
COMPANY,  1533  No.  Broadway.  St.  Louis.  Mo. 


Tfae    Worcester    Polytechnic    Institute, 

WORCESTER.  MASS.. 
T.  C.  MEN'1>ENHALL,  rh.D..LL.D.,  Pre.si- 
dent.  Courses  of  study  in  Mechanical,  Civil 
and  Elc;trlcal  Engineering,  Chemistry  and 
GeneralSclence.  New  and  extensive  laborato- 
ries in  Engineering,  l^leciriclty.  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities In  Hydraulics.  200-page  catalogue,  shov!- 
ing  apfiointmi-nts  secured  by  graduates,  >iiaiUd 
^re,:    Address  J.  K.  MAKSHAtT.,  Reffi^trar. 


High  Speed  Engine 

Bargains 

No.        H.  P.         Maker. 
1          200       Buckeye 
1            90       Atlas  C. 
1            75       Westlnghouse 
1           65       Beck-Taylor 
1           60       Ball 
1            40       A.  AS. 

Cylinders. 

16i4  X  27 
14x20 
12x11 

low  X  12 
10  X  12 
8VS  X  12 

Camp  Engineering  Co.,  47  W.  Lake  St.,  Chicago,  III. 

TO  AVOID  MOVING  TWICE, 

We  will  make  especially  low  prices  on  the  fol- 
lowing ap[iar;itus  for  a  few  days: 

One  50  k.  w.  nniltlpniar.  Excelsior,  l2&-volt  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Eof^lue,  12  x  13,  practically  new. 

One 76  k.  w.  ii:5-voU  multipolar,  American  Ball 
Generator,  direct-connected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  150  h.  p.  KJ.xlB  Phrenlx  EnRloe. 

One  300  h.  p.  I4x'-'4xl6  New  Y oris  Safety  Tan- 
dem Compound  Engine. 

One  100  b.  p.  13  X  12  Phoenix  Engine. 

Two  100  k.  w.  6-pole,  Triumph.  110  volt  Gen- 
erators. 

Two 50  k.  w.  Triumph,  multipolar,  llO-volt  Gen- 
erators. 

Two  50  k.  w.  J  enoey,  bipolar.  1  lO-volt  Generators. 

Two  25  k.  w.  Jenoey,  bipolar,  llO-volt  Generators. 

One  250  h.  p.  Worthlngton  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  iflOh.  p.,  GOx  is,  Phijcnix  Boiler,  good  for 
95  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney,  Mgr.         204  Dearborn  St.,  Chicago. 


EVERYTHING   IN   "SECOND-HAND 
MACHINERY." 

Boilers. engines,  pumps,  iron  and  wood  work- 
ing machinery.  Saw  and  planing  mills  a 
specialty.  Pulleys,  shafting,  hangers,  boxes, 
gearing,  belling,  etc.  Everything  guaranteed 
as  represented.  Our  jTlces  are  the  lowest 
HARRIS  MACHINERV  CO..  Minneapolis,  Minn. 


-l^fMS 


:«-vROi 


Engineers  of  standing  and  acquaintance  In 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers.  11   Broadway,  New  York. 

SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  thoae  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Ciiica{o. 


'5'regory: 

"^  ELECTRiccof 

"54-62  5.CLIMTON  3T.  CHICAGO 

FOR  SALE. 

220-250  volt  Generators. 

One  9-k.  w.  GIbbs  multipolar. 

One  12-k.  w.  Card. 

One  20-k.  w.  T.-H. 

Onu  25-k.  w.  C  A  C. 

One  30-k.  w.  Westlnghouse  multipolar. 

Two  40-k.  w.  General  Electric  multipolars. 

Two  50-k.  w.  General  Electric  multipolars. 

Send  for  our  Monthly  Bargain  5heet,  with  net 

prices  on  machines  in  stock  at  our  works.    All 
apparatus  fully  guaranteed. 


FOR  SALE-A  BARGAIN. 

160  hard  rubber  cells,  7x7xlOH  Inches. 
THOMAS  ALBXANDEB,  188  E.  Bandolph  St., 
Cblcago. 


A   NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 
everybody  wants  them. 

They    are   Cheap,   Strong: 
and  Ornameiital. 

Flnlshedln  Cherry,  Green, 

llahosany.  Black  Enamel 

and  IVatnral  ITood. 
Patented  and  manufactured  by 

the 

CRESCENT  MFG.  CO., 

62  W.  lackson  Blvd.,  Chicago,  III. 

Eastern  Depot: 

VVeitern  Electric  Co.,  N.  Y. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


ALL  ARC  LAMPS,  $3.00. 

DIRECT  CCKKENT: 
T.-H.,  M  3,    K  2  and  Type  D;  Wood,  single  clutch;  Brush,  double;  W.  E.,   14  hour; 

American,  single;  Ball,  double. 
ALTERNATING  CURRENT:    Helios,  No.  3 ;  Helios,  No.  4;  Helios,  No.  5;  A.  B.,  No.  6. 

ROSE    ELECTRIC    CO.. ST.    LOUIS.    MO. 

400  "Us!d  "  Outriggers,  gooi  as  new,  complete  with  Eddy  Windlass  and  Bracket 
shown  in  cut.  By  using  our  Outrigger  you  can  save  Pole  and  Suspension  Pulleys — 
Strand  for  Suspension  and  get  a  GOOD  Windlass  and  Iron  Bracket  free.  Our  price  is 
very  little  more  than  twice  the  cost  of  new  Windlass  alone. 


pv  ^oXe  Cvv&a\v 


Also  150    Miles  No.  6  "Used"  W.  P.  Copper  Wire. 
ITS    Miles  No.  10  "Used"  W.  P.  Copper  Wire. 

t^nbject  to  previous  sale  at  15o.  per  lb.  for  O,  and  16c.  for  Ao.  10< 
Ko  orders  accepted  for  less  than  50O  lbs. 

This  Wire  lias  all  been  thoroughly  overhauled,  the  bad  places  in  the  insula- 
tion cut  out  and  soldered  and  taped  connectioDs  made  where  necessary* 

"WRITE  FOR  PRICES  IF  INTERESTED. 

W.  N.  MATTHEWS  &  BROS. 

320  N.  6th  Street,  ST.  LOUIS. 


BBTABIilSHBD  1875. 

COMBINATION  OF 

Stow  Flexible  Sheft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drillinc,  Tapping.  Reaming.  Emery  GrlndlDg,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'I  European  Agents,  Selig,  Sonnenthal  &  Co., 
85  Queen  Vlccorla  Street,  LondoQ,  England. 


i 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co, 


WORKS    AT 

TRENTON,  N. 


J. 

I 
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885 


SWARTS  METAL  REFINING  CO., 

i  Foreman  Bros.  Banking  Co    I 
grdit^eft^s'ikency.       | Sf "  20  &  22  N.  Dbs  Plajncs  St.,  Chicago. 


NATIONAL 

ELECTRIC 

LIGHT 

ASSOCIATION 

Niagara  Falls, 

New  York, 

May  21-24,  1901. 

DnilTE    '^^^  Wabash  R.  R.,  "The 
nUUIC:  Niagara  Falls  Short  Line." 

RATF-  ^^^^  ^"^  one-third  ($16.00 
nitlCifrom  Chicago)  on  the  Cer- 
tificate Plan. 

ACCOMMODATIONS:SarS: 

ing  Cars  and  Wabash  Dining  Car. 

TRAIN  SERVICE:S^,?erjoTn^ 

Wabash  No.  6,  leaving  3:15  P.  M., 
May  20,  arriving  at  Niagara  Falls 
next  morning  at  7  o'clock. 

For  Tickets  and  Sleeping  Car  Reservations,  Call  on 

N.  C.  KEERAN, 

Wabash   City   Office,   97    Adams    Street. 
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BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 


A  SYSTEM  OF  UNITS 


From  which  may  quickly  be  formed,  wired  and  installed 
anything  in  the  shape  of  thoroughly  weatherproof 


ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS    of  any  s.yle  or  variety 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some-  "^ 
thing  entirely  different. 


THBEE    BBEAVSTER   BEGEPTACL.ES   ASSEHBIiED 
AKD   CONNBCTED   T06ETHEB. 


lUastrating  method  of  use  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who  want  to   keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PABTS  OF  THE  VHXT  BEAD'S' 
TO  ASSEMBIiE. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


■  THE  COKNECTIHre  I.IMK.' 


X 
X 


DIEHL  ELECTRIC  FANS 

X    STANDARD  OF  THE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 

CEILING  FANS 


i 


No.  28.    CEILINO. 
4  Blades  witli  Swltcti.     Htgh  Efficiency,  Low  Price. 


2    DIFFERENT   TYPES, 
10    DESIGNS, 
20    FINISHES, 

2  OR    4    BLADES, 

3  SPEEDS. 


To  suit  all  conditions  and  any  volt- 
age on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS, 

g,  12  AND  le-iNCH, 

I  I  O,  220,  250,  500  VOLTS, 
THREE  SPEEDS. 


SEND   FOR   DESCRIPTIVE 
CATALOQUE. 


I6.INCH  BRACKET  FAN. 
Electrical  and  Mechanical  Perfection. 


DIEHL     MANUFACTURING    CO., 


NEW  YORK,  561-563  Broadway. 

cun\u    Dnnuc  1  Chicago,  192-194  van  Buren  st. 

oHUW    nUUIYlo      boston,  128-132  Essex  St. 
%M  1  PHILADELPHIA,  W.  Irwin  Cheyney  &  Co. 

jF  NEW  ORLEANS,  Newman-Spranley  Co.,  Ltd. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  IM.  J. 
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WESTERN  KNIFE  SWITCH 


♦ 
♦ 

♦ 


This   is   a  special   switch  made  to   meet   the  requirements   of  a  good  switch  for  little  monej-.       We  make  it  in   sizes  up   to 

and    including    150    amperes. 

DIPPED  AND  LACQUERED  FINISH  ENAIVIBLED  SLATE  BASE 

For    no   and   220   Volt   Circuits. 


SINGLE  POLE. 

DOUBLE  POLE. 

TRIPLE    POLE. 

Trade  No. 

Amperes. 

Price. 

Code  Word. 

Price. 

Code  Word. 

Price. 

Code  Word. 

19363 
19364 

19365 
19366 
19367 

25 

50 

75 

100 

150 

'So.  85 
1.25 
1.70 
3. CO 
4.80 

Strawcolor 

Strawcutter 

Streak 

Streaked 

Stream 

$T.05 

'•75 
2. So 
4.90 
8.25 

Streaming 

Streamlet 

Street 

Streetward 

Strength 

1 

S  1.60 

2.30 

3-9° 

7-35 

12.38 

Strengthless 

Strengthening 

Stress 

Strew 

Strewing 

FUSE  CONNECTIONS. 


SINGLE  POLE.                                         '!            DOUBLE  POLE. 

TRIPLE    POLE. 

Trade  No. 

Amperes. 

Price. 

Code   Word. 

Price. 

Code  Word. 

Price. 

Code  Word. 

19368 
19369 
19370 

19371 
19372 

25 
50 
75 

ICO 

15° 

Si. 30 
1.90 
2-55 
4-5° 
7.20 

Strewment 

Stricken 

Strict 

Strictly 

Strictness 

$   1.30 

2.25 

3.85 

6.50 

10.80 

Stride 

Striding 

Strife 

Strifeful 

Strigment 

$  2.10 

3  00 

5.20 

9.  So 

16.50 

Strike 

Striker 

Striking 

String 

Stringboard 

FAN    MOTOR    SWITCHES. 

Western    500-Volt    Switch. 

Made   especially   to    meet   the   demand   for    a  knife  switch  for  ceiling  fan  and  small  motor  work.     Guaranteed  full  capacity. 

DIPPED  AND  LACQUERED  POLISHED  SI  ATE  BASE 


Made  in    these  sizes   only: 


Trade  No. 
19373 
'9374 
19375 
19376 


5  Amperes 
25 

5 
10         " 


Double  Pole,  Plain ......  S  i .  20 

"  "         "      2.25 

"           "      Fusible. .  . .    1.80 
"    3-00 


Code  Word. 
Strip 
Stripling 
Striving 
Stroke 


WESTERN  ELECTRICAL  SUPPLY  GO. 


DISCOUNTS  ON  APPLICATION. 


ST.  LOUIS,  U.  S.  A. 


♦ 


♦ 

t 

♦ 


? 


♦ 
♦ 


♦ 


i 

♦ 

t 

♦ 

♦ 


♦ 
♦ 
♦ 
♦ 


♦ 
♦ 


♦ 
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STERUINC    REIMEWABLE 


RUSE 


Copper    Tipped 
Soldered    Fuse. 

X  to  2  Amperes. 


CAN    BE     RE-FUSED. 
IS  INDESTRUCTIBLE. 


Will     admit    of 
rough  handling. 

100  Good  Fuses 
in  Each  100. 


COST  i   CENT  EACH. 

RE-FUSED  FOR    ".    OF   A   CENT. 


Try  100.    You  will  use  none  other. 


SOLE  MANUFACTURERS: 

STERLING  ELECTRIC  CO. 


BRANCH, 

1260  MonadnoGk,  Chicago,  III. 


FACTORY  AND  OFFICES, 

LAFAYETTE,  IND. 


AMERICAN  ELECTRIC  TELEPHONE  GO. 


Our  Paris  '*EXPO**  No.  36, 


N«w  powerful  transmitter. 

Coocealed  cord. 

Brldgrlng  and  series, 

Terr  QompuiL 


36  to  50  Jackson  Blvd.,  CHICAGO,  ILL. 

Our  new  No.  igoo  Telephones  with  Disc  Carbon  Lightning 
Arrester  for  SERIES  and  BRIDGING  work  are  winners. 
Try  them. 

OUR  CENTRAL  ENERGY  SYSTEM 

is  a  great  success;  likewise  our 
MULTIPLE    SWITCHBOARDS, 

Telephone  Apparatus 

Of  All  Kinds  Manufactured. 

CONSTDUCTIDN  MATERIAL  AND  TOOLS  LOWEST  PRICES. 

A  BiQ  Lot  of  Second-hand  Phones,  in  Good  Ordeii, 
Can  Be  Had  for  a  Song. 

let  us  tell  you  about  them. 


UNION  SWITCHBOARD 

IS  THE  ONLY  MULTIPLE  TELEPHONE  SYSTEM 
WHICH  USES  AN  AUXILIARY  BOARD. 


By  means  of  this  auxiliary  Switchboard,  IMMEDIATE  ANSWERS 
and  ALL  CALLS  can  be  given  from  Central,  thus  securing 
INSTANTANEOUS  SERVICE-a  result  never  before  attained  In 
Multiple  Switchboard  practice. 


MANUFACTURED  ONLY  BY 


The  Union  Switchboard  Co., 


J.  H.  VAN  VLISSINQEN,  President. 
L.  a.  WHEELER,  Vice-President. 


Wn.  C.  HEINROTH,  Treasurer. 

L.  0.  B0WI1AN,  Sec'y  uid  Oen'l  Manager. 


Western  Telephone  Construction  Co. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL! 

We  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Chicago  to  Winthrop  Harbor,  III.  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Building,  Chicago,  III. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY: 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL. 


THE  YURGAE  P/ItT&"s' 


ALL "CENTRAL  ENERGY. 


»> 


EXCHANGE,   INTERCOMMUNICATING,  FIRE 
ALARM,  POLICE  and  MESSENGER  SYSTEMS. 

WRITE  US  FOR  PRICES,  CATALOGUE  AND  DISPLAY  SHEET. 


Yurgae    Signalphone    Mfg.  Co., 

MILWAUKEE,   WIS. 
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TELEPHONES  and 

SWITCHBOARDS 

for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TCI        UCO      All 
CHICAGO,  U.  S.  A.  I  CLi   IflrUi   bill 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  SEethod  of  Operating  tbat  we  bave  adopted   has   been 

determined   upon,  by  long  years  of  experience   and 

practical  operation  by  tbe  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

^    330-333  Lafayette  Avenue,  Detroit,  Mich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


THE  FINEST 

EXCHANGE  TELEPHONE 

IN  THE  WORLD. 

LOWEST  PRICES. 


GUARANTEED  FOR  5  YEARS. 

PROMPT  SHIPMEJTTS. 
CAPACITY,  100  PER  DAT. 

SEND  FOR  CATALOGUE. 

COUCH   «  SEELEY  CO., 

26     Binf^rd     S-t., 
BOSTON^    /        -  IVIASS. 
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THE 


CHEAPEST 


AND 


BEST 


TELEPHONE 

GABLES. 


"REGULAR"  OR 
"CONFERENCE" 
SPECIFICATIONS. 


Dry  paper,  single  or  double 
wrapped,  twisted  in  pairs, 
length  of  twist  not  to  exceed 
three  inches,  formed  into  a 
core  and  loosely  arranged  in 
reversed  layers. 

Five  Hundred  Megohms 

per  mile  insulation  resistance. 

Static  Capacity  Absolutely 
Guaranteed. 

All  subject  to  purchaser's 
tests,  and  factory  tests  are 
open  to  purchaser's  experts  if 
desired. 

Shipped  to  all  parts  of  the 
United  States.  Samples  and 
BOTTOM  PRICES    on    application. 


THE  F.  BISSELL  CO., 

114-116  ST.  CLAIR  STREET, 
TOLEDO,   OHIO. 


Independent  Telephone  Supply  Go,, 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


.A.  IM  IM  ^  «^  r«i  ^  E  IVI  K  t^ -T- • 

We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  specifications.for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  information. 
The  Independent   Telephone  Construction  Co.,  334  Dearborn  Street^  CHICAGO. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/I 


ALSO 

SWITCHBOARD 

CABLB. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE. 


KOKOMO  TELEPHONES 


\A/ill  Sa-tis-Fy  YOU. 

NOTHING  IN  FRONT  OF  THEM. 
Write  ns  for  particnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 


No. 
20. 


KOKOMO,  IND. 


DEALERSZmUCONTR  ACTORS 

For  Satisfactory  Interoommunlcatlngr 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


SPRINGS  _ 

All   Small  Springs  Used  H— .c 

by  Electrical  Trade.  ^-— -- 

TheWallace  Barnes  Co.,  ^-^ 


ESTABLISIJKI)  1857. 
SubDiit  samples  foi-  prices. 


Oi 


aij-k'tp  aHflortment.  hiKh-gnide  cold  rolled  steel 
alwiiya  in  stofk.    (.'atiiloK  upon  (ii)|ilii'iiliuii. 


■^^   "MAN ROSS"    '"^^ 

HAIR  SPRINGS 

FOR   ELECTRIC 

■  rVDICATIWG  /%ND  RECORDING 
CAUCES    STEAM     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestvllle,  Conn. 


Success 

Comes  only  to  those  telephoneexchangeswhlch  usetht 
BEST  material.  11  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  tlnlsh  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  coils,  construction  material  of  all  kinds. 


No.  1.   Desk  Telephone. 


WB1T£  FOB  OATAI-OGUE. 


CenfralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO, 


ESTABLISHED    laoQ. 

NOTICE  ! 

The  old  original 

D,  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1109  Pine  St.. 

»T.  i.oiJii!»,  aio. 


The  oldest  and 
most  reliable 
manufacturer  of 
t(.>lc|ihones  and 
switchboards  !□ 
the  west.  Write 
lur  catfclogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor. 


SPECIAL 
BRIDGING    PHONE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Generator,  1,600-ohm  adjustable 
Ringer,  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bi-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  lOO-mlle  line  of 
No.  12  iron  wire  and  is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS   ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST.,  CHICAGO,  ILL. 


S  ARE  YOU  LOOKING  FOR  TROUBLE? 

•  IF  SO,  GET  A  COPY  OF 

I  TELEPHONE  TROUBLES 

AND  HOW  TO  FIND  THEM 


BOTH  MAGNETO  AND   COMMON   BATTERY  * 

SYSTEMS.  Z 

8th  Ediiion  Just  Out.     Price,  25c.  S 

Liberal  Discounts  to  Agents.  J 

Address  W 

W.  H.  HYDE  &  CO.,  • 

Drawer  1564.  Milwaukee,  IJ.  S.  A.  S 


! 

CHICAGO 
TELEPHONE 

SUPPLY  CO.=^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


A  Direct  Reading  Ohmmeter. 

Oliniineters, 

Ammeters, 

Toltmeterg. 

Special  Electrical  Machinery. 

F.  B.  SAOK  &  BBO., 

Successors  to  American  Electric  Specialty  Co., 
1»3  liiberty  »t.,  Kew  Tork  City.      ' 

New  York  Agents  Wirt  Electrlo  Co.  Rhe6- 
atats  and  Brusbei. 
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TELEPHONE    PROPERTY    IS    AT    LAST  MADE    SAFE. 

On  the  i8th  day  of  December  1900,  the  United  States  Govern* 
ment  granted  a  patent  to  the  undersigned  n  hicb,  in  the  opin  ion  of 
every  practical  man  who  has  examined  it,  is  the  safest,  surett 
and  most  complete  protection  to  electrical  apparatus,  and  more 
especially  to  telephone  switchboards  and  telephone  property 
generally,  that  has  ever  been  attempted.  This  patent  is  known 
as  an  "ELECTRIC  SWITCH,"  paient  No.  664,061,  and  has 
recently  been  patented  in  foreign  countries. 

WHAT  THE  INVENTION  ACTUALLY  ACCOMPLISHES. 
First:    Instead  of  the   universal  annoying   disadvantage  of 
the  uncertain  contact  of  the  old    style  screw  and  washer,   a 
certain  safe  and  sure  contact  is  secured. 

Second:  All  practical  men  realize  that  no  lightning  arresters 
nor  diverters  of  high  pressure  currents  give  perfect  immunity 
from  damage  and  destruction  to  switchboards  and  telephone 
property;  this  device  makes  all  such  property  as  safe  as  any 
other  property.  Under  the  old  style,  the  tedious  labor,  and  the 
long  time  required  to  disconnect  the  conductors,  made  it  prac- 
tically impassible  to  do  so,  and  for  these  reasons  failed  absolutely  to  avert  serious  loss.  The  damage  in  nine  cases  out  of  ten  had  been  sustained  before  the 
switchboards  could  possibly  be  disconnected.  With  this  switch  one  thousand  subscribe! s  can  be  easily  disconnected  within  ten  seconds,  and  every  con- 
ductor grounded,  making  the  telephone  property  as  well  as  the  building  perfectly  secure.  Another  strong  feature  cf  the  invention  is  that  every  conductor 
can  be  as  quickly  connected  as  disconnected,  requiring  no  loss  of  time  whatsoever.  The  switch  is  as  readily  attached  to  metallic  circuits  as  to  common 
returns,  and  ground  and  wire. 

Fourth:  Tne  very  strongest  feature  of  this  important  invention,  and  the  one  of  paramount  importance  to  all  telephone  property  holders,  isthe  quick  and 
sure  means  to  shield  telephone  property  positively  and  without  doubt  from  the  storm,  and  to  obviate  terrific  damage  and  often  absolute  destruction, 
for  however  appalling  the  storm,  and  however  distressing  the  anxiety  and  the  solicitude  for  the  exchange,  the  most  obtuse  and  inexperienced  operator  can 
Instantly  disconnect  and  ground  every  conductor  of  the  exchange.  Again,  we  care  not  what  voltage  from  arc  circuits  or  from  trolley  lines  are  poured  into 
the  exchange,  this  switch  diverts  the  currents  to  earth,  and  all  is  safe.  This  fact  being  true,  it  is  worth  many  times  more  than  its  cost  for  the  quietude 
and  peace  of  mind  it  affords.  5urely,  from  a  business  and  commercial  standpoint,  no  exchange  can  afford  to  be  without  this  safeguard  to  valuable  properly. 
For  testimonials,  further  particulars  and  explanation  of  cut,  address 

C:i-i^^RI-ES     \A^.     SCO-TT,     l-y  noh  bu  rg,     'Vo  ,     U.     ^.     ^k.. 


AMERICAN"  Sl^r 

ARE  THE  BEST.   Send  for  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  1189.        171  S.  Clinton  St.,  Chicago,  III, 


OHIO  ELECTRIC  WORKS. 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  Illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  with  dis- 
count sheet. 


Eureka  Depolarizing 
Solution  for  battery  cells. 

WRITE   US  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


Cotton 
COVERED, 


STUDENTS 

Will   find   that   the  Westew- 
Electrician    can    help    thenj 
wonderfully   in   the    study    o) 
electricity.     Subscribe  now. 
^3  00   per  year,  in  advance 

Electrician  Publishing  Co., 

CHICAGO 


iuite  510  Marauette  BIdg., 


fon  cannot  operate  this  ma- 
chine irith  a  penny  on  a  string 
or  by  -working  wires  through 
slots. 

TRY  THE  OTHERS. 

We  have  machines  for  all 
kinds  of  service. 
Sent  on  30  days'  trial. 


THE  AMERICAN  TOLL 
TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 


KELLOGG 

PAY  STATIONS 


cIl^E^Eo  MAGNtT  WIRE  oVvVRro. 

Plenty  of  it.  All  sizes.  Prices  riqht 
Electro  maqnetsliuilt  and  rewound. 
Induction  coils Ijuilt  to  specification. 

The  MILLER-KNOBLOCK  ELECTRIC  ME&.CO. 

South    Bend,     Indiana. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterlings  Extra  Blach  Flninlilng:  Tarnlsb, 

Sterling;  Black  Air  'Drying  TarnlBli, 

Sterling:  Black  Core  Plate  Tamiili. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow,  Birmingham.  England. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  hive  proven 
tfie  reliability  of  our  apparatus. 

:BU'T'       3V03VE;        A.sa       OOOP. 

Our  Machines  are  strictly  automatic,  because  "when 
the  coin  is  deposited  the  machine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public  Catalogue 
for  the  asking. 

SATISFACTION   GUARANTEED. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINGTON,  MICH. 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


No  electrical  connectioDs. 

Signals  raechanicallv  produced. 

Eachsloi  givesadiffeTeDt  and  distinct  signal 

Coins  deposited  in  the  wrong  slot  fall  out  at 

tbeside. 
Have  a  combination  lock,    the   combination 

lein^'  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  tas  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Green  Street, 
CHICAGO. 

NEW  YOEK  OFFICE:    346  Broadway. 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 
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Gold 
MedELl, 
Paris. 
1900. 


MEDIUM    AND 

HICH    SPEED 

THE 


CHICAGO  OFFICE:  .    „    „^, 

1 526  Monadnock  Building. 


ENGINES. 


:noini 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


CO. 


ERIE,  PENNSYLVANIA. 


JEFFREY  git^T  DREDGES 


FOR  CArALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


BAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse- power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  iodern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

iBpeoi&Uj  adapted  to  all  klndB  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Kecent  testA  at  Holyoke  enable  na  to  guarantee ; 
IV  Largest  Power  ever  obtained  from  a  wheel  0^'  tfte  tame  diameter.    The  Mgjust  spBe& 
ever  obtaimd  for  the  same  power.      The  highest  mean  efficiency  ever  realised  when 
running  fr(ym  half  to  fuU  gate.     We  ^arantee  also :  A  runner  of  the  gtreateit  pt» 
rtWe  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Teats  efuno  over  81  per  cent,  average  efficiency  vnth  nhlf  to  full  water. 

State  your  Head  and  send  for,124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A 


SUMMER   HOMES. 

In  the  Lake  Country  of  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  &,  St. 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorts.  Among  the 
list  are:  Fo.x  Lake,  Delavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra,  Ttie 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqua,  Star  Lake, 
Frontenac.  White  Hear,  Minnelonka, 
Marquett"",  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illust'ated  booklets  "Summer 
Homes  for  1001"  and  "In  the  Lake 
Country,"  serd  addr(ss,with  six  cents  in 
postage,  to  F.  A.  Miller, General  Passen- 
ger Agent.  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  111. 


MDNDN  RDUTL 


i'fArtlE  DIRECT  LINE BETWEeN     te 

!   CHICAGO,  i 
MNDIANAPOmI 

AND  I 

CINCINN/Vri. 

411*51113  daily  \ 

I  CITY  OFFICE  232  CLAR^  ST,   || 
I        x-^'^a^^^  cniCAGO.       ti 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever)'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
•'California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


j6i  Broadway.  -  New  York 
Soi  Ches't  St.,  -  Philadelphia 
368  Washington  St.,  Boston 
3or  Main  St.,  •  •  Buffalo 
ataClarIc  St..-    •     Chlcaeo 


435  Vine  St..  •  Cincinnati 
507Smithficld  St..  Plttsbur? 
334  Superior  St.,  -  Cleveland 
17  Campus-Martlus,  Detroit 
a  KIiii[St.,£act,TeroBto,OBt. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CRrGIBLrE  CO..    -    JEBSEIT  CITY.  H.  J. 


TROPENAS  DEPARTMENT 


THE  SARGENT  CO., 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDING 
CHICAGO. 

M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water*wbeel 
heretofore  made.  All  sizes,  rlgbt  and  left  band,  are  built  from  patterns  per> 
fected  under  systematic  tests  in  Ibe  Holyoke  Testing  Flume. 

Parties  having  power  plants  wbich  are  unsatisfactory,  and  those  contem. 
plating  Ibe  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
wltb  us,  as  we  are  willing:  to  guarantee  results  where  others  have  failed,  no 
inattM-  what  make  of  turbine  baa  been  In  use.  STATB  REQUIRBnBNTf 
AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Bound  Volumes 

OF  THE 

)|yESTERN  [lECTRIGIAN 

FOR  SALE. 

From  Vol.  I  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bulldlne,  CHICAGO. 


The  Search 
for  Work 

This  is  an  age  of  special- 
ists. The  man  who  can 
do  Bometbing  better 
tban  anyone  else  Is  al- 
ways sure  of  remunera- 
tive employment.  He 
doesn't  search  for  work; 
employers  search  for 
him.  We  teach  the 
theory  of  engineering 
and  the  trades  to  men 
and  women  already  at 
work.  We  qualify  young 
people  to  support  them- 
selves while  learning. 
Write  for  free  circular 


Salaried  Positions 
for  Learners 


Wo  alno  tench  hj  mall  Blcchnnleal,  Slcatn,  Klcrtrlrnl, 
Civil  and  Mlnlnp  KnplnccrltiK;  Bhoji  and  Foundry 
Pracdro;  Slerhnolciil  Drawing;  Arehlt^clurp;  Archi- 
tectural Drawing;  riumblop,  llrnllnK  and  Venllla' 
Hon;  Sheet  Bli-tal  Work;  Tclcphorj;  TclcBrnphj ; 
i'hpmlNlrj;  Ornamental  Deilgn;  I-ctlcrlnR;  I.oul- 
kropln^:  Stcnograpbj;  TeochinK;  KngllHh  HrnnrhiK; 
Loromotlve  Kunnlnic  (for  engineers  nnfi  fironiRn 
only);  KlrctrolhcmpPollcH  (for  physicianH  ftnd 
nurueu  only).  When  writing  state  Bobjoct  in 
which  intereBted. 

International  Correspondence  Schools. 
'  Box  1002|  Scranton,  Pa. 

EHtabllxhcd  18U1.       Capital  ai.GOO.OOO. 


When  Traveling  Northwest 

See  that  your  ticket  reads  via 


For  St.PiUl,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Tvjelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND. 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  -  WIS. 


AT.T.   EMFIiOYBS 

In  tbe  operating  department  of  the  "Alton  Koad  "  are 
required  to  pass  mental  and  physical  examlnatlona 
calculated  to  aecure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"THE   ONLY  TVAY" 


,   OStAJlX.rrON,  OKm.  PASSBNOBB  AOBH^ 


REG-TRADE  MARKS 


J /n-jli/if'}  Mff/'/r.' 


The  Phosphor  Bronze  SmeltinsCo.Iimited, 

2200   WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 

INGOTS.CASTINGS, WIRE, R0DS,SHEETS,  ETC. 
—  DELTA    METAL-^ 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SoleMakers  in  the   U.S. 
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CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

Mf  NOMINCE.  MICH.    A^o       PORTL  A  N  D,   ORECO  N. 

WHOLESALE  PRODUCERS 

^0-FOOT    TO   80-FOOT    POLES   OUR  SPCCIALTY 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.: 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAr 

PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

TME  F>OR-rE:R-IVIORS 


PHIXClPAt  OFFICES. 


SAeiNAW.HICH. 


IPaXXaWi^  OsT^tjoJ^  ^iW^kWiftV  ^MTcs/  ©eC 


Cedar 


TORREY 
CEDAR  CO., 

CUNTONVILLE,  WIS. 
Larg*  Stock  Conttanllyon  Hand. 


Poles 


WE  ARE  NOT   BARGAIN     SALE 


HOLDING   ANY 


IN   POLES   AND    TIES 


STILL,  we  have  a  large  stock,  especially  In  Toll  Line  Poles  and  Trolley  Ties,  which  we  are 
willing  to  move  at  right  prices.    Let  us  quote  you. 

MALTBY    LUMBER    CO.,    BAY    CITY,    MICH. 

CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

iTards:    PIKCOXSIIlEe,  UICH.    GBEEM  BAT,  WIS.    UTEW  IJOIVDON,  1V1B. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

0.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


OILER  FEED  PUMPS. 


SINGLE,    DUPLEX 
AND  TRIPLEX. 

Electrically  driven 

TRIPLEX 
PUMPS: 


Steam  and  Power  Pumps  for  all  Purposes. 

OUR  FEED  WATER  HEATERS  AND  PURIFIERS 

Use  exhaust  steam  and  supply  boilers  with  PURE  HOT 
WATER  and  prevent  the  solid  matter  from  going  into 
the  boilers,  saving  from  10  to  25  per  cent,  of  your  fuel 
bills.  Our  latest  design  is  made  entirely  of  CASTIRON, 
designed  for  use  where  water  contains  acid  salt  or 
other  impurities  which  pit  or  corrode  wrought  iron  or 
steel.     We  also  build 

AIR  COMPRESSORS, 

Jet  and  surface  CONDENSERS, 


FILTER  PRESSES  AND   OIL  MILL  MACHINERY. 


IF   INTERESTED    ADDRESS- 


The    Stilwell-Bierce   &   Smith -Vaile   Co., 

257  LEHMAN  STREET,  DAYTON,  OHIO,  U.  S.  A. 


Chicago,  311  Dearborn  Street. 
Philadelphia,  612  Arch  Street. 


New  York,  141  Broadway.  Boston,  73  Oliver  Street, 

New  Orleans,  304  Hennen  Building. 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY,  MICH. 

Clean  Btock  and  good  assortment  ready  for 
ahipmept.       Write  for  pricea. 


CEDAR  POLES  '^'''"'^  *""  ^^^^^"^  ^'  ^'  '^'^^' 

=^^^==^:^=  Ozan  Lumber  Co.,  -   St.  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewlsburg,  Tena.,  Branch  Office, 

KeUertoD,  la.,  Oak  Mills,  Montlcello.  Ark. 


ANDERSON  &  SONS, 

1 6  Macomb  St.,  Detroit,  Mich. 

Digging  Sets,    Arm  Braces,     Guy  Rods, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  Work  for 
TELEPHONE   AND    RAILWAY    CONSTRUCTION. 


COOI- 


idoe:  FXJi 

tfHITE  CRDAR 


:^  AND   SVJI 


►l-Y  o^. 


And  P.A.CI  PIC  CiO,A.BT      W^^^  ^^^^^  ^^^H  ^^^H  ^^^^P  ■ 

OFFICE,  836  Gaaranty  Bldg.,  ]!II]VNEAPOL,IS,  MIS JT. 


CEDAR 


AA/ITTENBERO 
CEDiD^R     CO., 

WITTENBERG,    -     WISCONSIN. 


POLES. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Otlt  Stock   of 


POLES 

la    Complete. 

Main  Yard  at  Menomineei 

BRANCH   YARDS   AT 

Wausaukee  and  Packard.  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C  STERLING  &  SON, 

MONROE.  MICH. 

EloTen  Pole  Yards  Ipltflchlgan. 

;ale  ' 


TIES. 


'W^lesale  Producers  f^r  30  yean. 


Cedar  Poles.   O.W.SMITH,   P""l"cer. 


Three  Central  Yards.   Ofllce,  839,  225  Dearborn  St.,  Chicago. 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

Veiltw  I'ine  Cross  Arms,  Loousl  Pins,  Oak  Pins,    Eiecirlcil 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 
DellTered  prices  qaoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.   ^^WBITE  US. 


M.I^LEIN    &  510N- 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about  them. 
It  Is  of  interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  «'Sc^2S'J!"S^'- 


IMianaiiolisAriii.BracM&PiiiCo. 

Succuaorc  to  •>.  B.  MACERS, 


Armt,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'Olficr:  126  S.  M.rldl.n  St.,  Indl.n.poll..  Ind. 
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Westinghouse 


Fan  Motors 

Simple  Mechanically. 
Perfect  Electrically* 

NO  BRUSHES. 

NO  COMMUTATOR. 

QUIET  RUNNING. 

Westinghouse  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 

All  Principal  Cities  in  U.  S.  and  Canada. 


For  50  and  100  Volt  Circuits. 


'I' 


^<',^!^«|c4»4a^^^»^»^«^35|a«|t«^^^j|a!|3^^^3»|3^»|s.^.|5^!|s!|s^s|5^4)«^s^ 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  llluslratlons. 


Clolh  $1.00. 
Paper     .60. 


By  CLARK  CARYL  HASKINS. 

A  BOOK  OEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 


There  are  many  elementary  books  aoout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  Intended  for  the  Instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endenvored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourchaptersaredevoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry: 
Applied  Electro-MaRnetlsm-  Force.  Work  ana 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  given 
to  illustrate  thepractlcalapplicationof  element- 
ary principles  Is  gaining  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FDR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., 5io marquette bldo, CHICAGO. 


TRADE  MARK 


MAGNETS. 

HAONHTS,  SOlrEKOIDS  AND  HVBrCTIOUT  COILS  ]IIAD£ 
ANY  SIZE  AND  TO  ANY  RESISTANCE  FOB 
TEI.EFHONE  AND  SWITCH- 
BOARD WORK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


PHILLIPSDALE,  R.  I. 


NONA/    READY!! 


WESTERN  ELEGTRICIAN'S 

MOONLIGHT  SCHEDULE 


ARRANGED   IN   BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Bide..  Chicago. 


Central  Battery  System 


FULL 

MULTIPLE 

SWITCH 


LAMP 
SIGNAL 
BOARD 


AND  THE  INSTRUMENTS  TO 
GO  WITH  THEM. 
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1  FORT  WAYNE  ELECTRIC  WORKS. 

(INCORPORATED.) 

SOMETHING  NEW 

Our  TYPE  K 
Integrating  Wattmeter 

Weighs   less  tinan    1  3   pounds  and  can   be  installed  in  a  space 
6^^    inches  by   8^   inches. 

SOME  INTERESTING   POINTS. 

This  Meter  will  Record  Accurately  the  Energy  of  Alternating  Current  Circuits  Regardless  of   the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.     Meters  are  DIRECT  READING. 

THE  CALIBRATION  IS  PERMANENT  AND  RELIABLE. 

CONVENIENT  TO  HANDLE,  EASY  TO  INSTALL  AND  REPAIR. 

ALL  PARTS  ARE  STANDARD  AND  INTERCHANGEABLE. 

Write  for   Bulletin    1012. 


i 

FORT  WAYNE, 


-MAIN     OFFICE    AND    FACTORY- 


INDIANA. 


THE    PEIHCO    FUSE    ROSETTE 

Has  large,  heavy  contacts  between  cap  and  base,  which  havea  knife- 
like action,  making  a  solid,  broad  and  long  electrical  connectionithat 
is  so  strong  that  it  Is  Impossible  to  pull  cap  from  base.  Send  "Our 
jobber  a  sample  order.    Price,  I3]cents;  lots  of  250,  I0». 

PERU  ELECTRIC  MFG.  COMPANY,  PERU,  INDIANA. 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S-  Patent  Office  gives  me  the  ability 
to  render  inventors  valuable  service  In  pro- 
curing their  patents,  1  am  an  electrloal  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  ajid  foreign  patent  laws. 
Patent  Litigation.  Opinions. 

F.  W.  BARNACLO, 

809-811  EqulUble  Building.  BALTIMORE,  MDl 
Washington  Office,  602  F  Street,  N.  W. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufscttirers  of  Bheo- 
stats  In  the  World. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  jrWCTIOK  BOXES, 
SWITCHBOARDS,   PANEIi    BOABD8.    SWITCHES,  ETC. 


American  Yitrifleil  Coniliiit  Comiiany, 

xASurAcruBEBB  oy 

VITRIFIED  SALT  GLAZED 

UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offlces:  39  Cortlsndt  St.,  N.  T. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carr;  the  above  TRADE-MARKS  o°o°r  tags.    IVe  also  manufacture  Crimshaw  and  Competition  Tapes  ^nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


1«*1N  OPPICB: 
■3->7  CortUndt  St.,  New  York. 


BRANCHES:  {3,0  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO : 
71  Flood  Bulldlntr. 


IMPROVED 


ALTERNATOR 

SANDUSKY 

*■■»'»  OHIO 
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FARIES  ADJUSTABLE  LAMP  HOLDERS 


of  every  conceiva- 
ble form  for  every 
conceivable  purpose 


B.F.STDR1EVANTC0. 

BOSTON.  MASS. 

NEW  YOSX  •  PKIIADIIPHIA  -  CHICAGO 


Permit  theElectrtelilvM  tobe 

Instaatly  Placed  Where 

It  I»  Meeded. 


Madt*  for  9hi'p  rni-i.irv.  utort'.  ofllce.  rcsltlonee— in  fact, 
wherwer  tlie  liic:inilL>^-cnt  lamp  It  used. 

niTil  nCIIC  Ha  D  of  ntlJtixtAhtc  holdern.  pnrtAbted. 
uAIALUgUC  NOi  0  0hHn(le11ers.walIbnu;ket9.BhitdC8. 
eto.,  vk'lll  hv  mailed  upon  uppltcntlon. 


IVI 


Deoa-fcur,  Hi.    o 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  ptifposcs,  in  sheets, 
tutxs,  rods  and  special  shapes.     Catalogues  and  samples  on  appU^tion. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


MOGADORE  INSULATOR  CO., 

MANUrACTURERS 

'.rc.^;  Electrical  Supplies 

Tubings,  Bushings,  Knobs  ind  Cleats. 
^"''FkctSf/:'""  MOGADORE,  0. 


For   Porcelain  or  Clay  In* 
sulating  Specialties,  such  as 
I  Bushings,  Knobs  or  Cleats, 
I  Address, 
!    THE  AKRON  SMOKING  PIPE  CO., 

MOGADORE,  OHIO. 


ELECTRIC  WIRING  TUBES. 

TROLLEY  KNOBS,  INSULATORS. 

MANUPACTUBER3  OF 

PORCELAIN   OR     CLAY     SPECIALTIES, 

Kaobt,  CtcaU,  Circuit  Breifcers. 
THE   BOWBRS   MANUFACTURING    CO., 
MOGADORE,  OHIO. 


CHICAGO  TELEPHONE  COMPANY. 


37.000  TELEPHONES  III  SERVICE. 

Business  or  Residence,  1 6  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT,  '"''^SSt^iXlSt''' 

THE  GORDON  PRIMARY  CELL 


The  most  improved,  efBlcient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Gordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


i  Black  Diamond  File  Works!' 


Bst.  ISM. 


Ine.  189S. 


2A  OVH  eOODH  ABE  OH  SAl^E  IH  EV£BV  I.EAVIMe  HABOWABE 
V(  STOBS  nr  THB  VHTTBD  STATES  AHI>  OAHADA. 


Twelv* 
Medalt 
Awarded  at 
International 
Expotilient. 


Special 
Prfza 

Gold  Medal 
at  Atlanta, 
1896. 


I  e.  &  H.  BtRNEH  COMPINV,  | 

S  PHILADELPHIA,  PA.  ?Z 


NATIONAL  ELECTRIC  LIGHT  CONVENTION    NUMBER. 


Tol.  XXYin. 


^9  Dtftt  Amhmm  Copyright,  1001,  by  Etectrtclan 

#0   rEn  RIHIIIt  Publlahlng  Oomp&ny,  Cblcago. 


CHICAGO,  MAY  18,  1901. 


10  Cents  a  Copy. 


No,  20. 


CimiDI     PV  INSULATED 

Ollvll      ^CiVV    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""h"r."ixson?''''     Simplex  Electrical  Company, 

ll37Mona(lnock  Block. CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 


;lon/> 


1889— Parla  Bxpositlon, 
Hedal  for  Bnbber  latanlatl*!!. 

1893— W^orld'a  Fair, 
Kedal  for  Bnbber  Inaalatlanu 


THE  8TAKDABD  FOR 

BVBBEB  ISrSVI.A'nOH. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ''tSUS'-  Wires. 
THE  OKONITE  CO.,  Ltd 


StUtri  L  ClndM.  I  >!.,..._ 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gon'l  Stii 
W.  H.  Hodgini.  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


-^«*■■"^.(.^. 


MANUFACTURERS  OF 


Paranlte  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH  AND   FIRE   ALARn   CABLES. 

All  WIrat  tro  totted  at  F*ctar|.  JOSTESBORO,  IWD. 


'  PHONO  ^ELECTRIC" 


WIRE 


'IT'S 
TOUGH. 


Trolley--Telephone--TelegTaph. 

If  you   want  a  strong,  tough  and 
reliable  line  wire,  use 

"PHONO-ELECTRIC.  " 
BRIDGEPORT  BRASS  CO., 

19  Mnrtiy  St..  New  York. 


CEDAR 


RDLES 


A.P.hOPKINS  &  CO.ESCANABA.MlCH. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


ERICSSON  SWITCHBOARDS 

<lf  all  f)ize8.    TelephflUea  for  all  uses.    Write 
f«»r  particalars  and  tell  yonr  needs. 

ERICSSON  TELEPHONE  CO., 

296  Broadway,  NEW  YORK. 


Standard  Underground  Gable  Go. 

V'  I    322  The  Rookery,       Westingbouse  Bldg..        56  Liberty  St.,         1225  Betz  Bldg., 
'      I  Chicago.  Pittsburgh.  New  York  City.       Philadelphia,    Pa. 

I  Mills  Bldg.,  San  Francisco.  Tremont  Bldg.,  Boston, 

p  Electric  Cables,Conduifs,Wires  and  Accessories. 

AImo  High  <];rade  Rubber  Covered  Wires  anrt  Cables. 


HOLOPHANE  CLASS  CO., 

IS  east:  sand.  Si:.,  IMKVS^  Y^RtC. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTIN6. 

TWO  (iOl.D      Mi  A  ^  «i  I  a 
OMBSILVEK  IVI  GO  a  19 

Awarded  at  Porls  Exposition. 
WRITE  FOR  CATALOGUE. 


rSPECIAUlES  A  SPECU 

Lelectrolytic. 


TheUnited  States  Garbon  Company. 


g£^LTER^MTIN6.  DIRECT 
^^        EHCLOSEO.  OPEWj 


U VALr-^.S' 


^ESTQH  ElecMcal  \ammni  Co., 

"^■^  Wa»erly  Park,  ESSEX  CO.,  N.  J. 

fdaSladdPorUWDDinctkaiM  '*■•'*'*'  Millit<rft«ters,  Voltiinitin. 

^  AmnetirSi    yilliiniineters, 

Sround  Detectors  and  Circuit  Testers, 
Ohnmeters,  Portable  SalvaDometere. 

Behlis— Earopean    Weston   Electrical  Instru- 

meni  Co..  Patterstrasse.  No.  88, 
LosiwJK— Elliott  Bros.,  >*o.  101  St.  Martin's  Lane. 

Our  Ponable  Instruments  are  recognized  ae 
The  Standard  the  world  c.-er.  The  Scml-Port- 
able  Laboratory  Standards  are  still  letter. 

Our  Statloa  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Mention  the  Westebm  ELEcnactAN  when  writ- 
t  Stawdard  Portable  Ulreet  log  for  cacalugues. 

MmmAimg  Anaeter. 


2,000  IN  USE. 

Bipolar  and  Uultlpolar  Hoton 
from  H  to  50  horsepower.  Dyna- 
mos from  10  lights  to  700.  We  sell 
or  rent.  Good  profits  for  agentf. 
The  HobartEIec.  MffE.Co.Jroy.Ohlo 


Queen  $c  Co., 

lOlO  Chestnut  St.,  Fhila. 

480  MONON  BLD6..  C'.ilCAtO. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra; 
FocusTubes,  Induction  Colls. 


A  Sixth  Reason 


why  Bullock  Dynamos  and 
Motors  pre  preferred  is  be- 
cause all  parts  are  standard- 
ized and  interchangeable. 
This  is,  important,  as  it  is 
only  necessary  to  keep  one 
set  of  spare  parts  for  several  • 
machines.  Send  for  our 
descriptive  bulletins. 

Bulf<kk  Electric  Mfg.  Co., 

'Cincinnati,  U.S.A. 


"Bullock  Electric 
Mfg,  Co,, 

CINCINNATI,  U.  S.  A. 

Wagner  Electric 
Mfg.  Co., 

ST.  LOUIS,  U.  S.  A. 

Direct  and  Attermding  Current 
Equipments  for  Electric  Light  and 
Power.  287 


iPflOENIX  GLASS  CO.I 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 

GLOBES,SHADES,Etc.    :: 

—  1 1 

•  BEND  FOR  «  COPY  OF  OUR  NEW  AND  '  < 
LATEST  CATALOGUE.        |  | 

Plttsburgli.    RewYork,    CMcago. ;; 


N.  ).  R. 


>A/if«l 


National 

India 
Bnbber  Co.'« 

RUBBER  COVERED 
OFFICC  AND  FACTORY:  BRISTOL.  R.  I. 


/FIBHE-GRAPHITEf 

coMMuwonyll 

BRUSH       1/ 


.  ■blLV^-vy^.RXtkTWC, 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brtuh. 
Being  ()o  percent.  p".rc  graphite,  i*  insurei  low 
reiiatance,iio  tparlcing  tinder  a  varying  load, and 
longer  wear.  There  is  no  greasing  rci^uircH. 
The  Fibre-Graphite  is  therefore  the  most  ceo- 
Domic  brush  on  ihe  market.     Send  for  price  lin. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISS  Wakefield  Sl.,aermanlown,  PHILADCLPHIA. 


:m^mm^^ 
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MANUfACTURERS  OF 


Morse  Learners'  Instrument. 


TELEGRAPH 
INSTRUMENTS, 

TELEPHONES, 


Lever  Lesr  Key. 


Instruments,   Batteries,    Insulated   Wires 

and  Line  Equipments. 


SEND    FOR    PRICES. 

CATALOGUES   AND    LEARN- 
ERS' MANUAL  FREE 

ON    APPLICATION. 


Aluminum  Lever  Sounder. 


Main  Line  Soundinsr  Relay. 


We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Milford,  Conn.,  and  are  adding  valuable  innprove- 
ments  to  the  District  Call  Boxes  and  Registers  manufactured  by  said  company.  Our 
new  plant  is  rapidly  being'enlarged,  and  we  can  beat  the  world  in  prices  on  the 
instruments,  supplies,  etc.,  manufactured  by  us.    We  make  only  the  best. 


May  i8,  igot 
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An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  manufacturer  can  not  afford  to  experiment  witii  poor  materials.  Tills  explains  ihe  popularity  of 
BAKER    &    OO.'S  ra 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  "^ 


INUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  aljove  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OPPICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  i 


310  Dearborn  St. 


BOSTON: 
134  Congress  5t. 


SAN  FRANCISCO: 
71  Flood  Building. 


n 


Crown 


"  Insulated  Conductors  H 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or  stranded    bare    copper    conductors;  also    lead  -  encased    and    armored    for   aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 
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Akron  Electrical  Mf  ^.  Co ....  42 

Atron  Smoking  Pipe  Co 21 

Alberene  Stone  Company .     .16 

Alexander,  Thomas 22 

American  Battery  Company.  .— 
American  Bridge  Company... 24 
American  Circular  Loom  Co.  9 
American  District  Steam  Co. .40 

Amer.  Electric  Fuse  Co 20 

Amer.  El.  Telephone  Co 31 

American  Electrical  Works.. .21 
Amer.  Eeflt.  &  Lighting  Co. ..21 

Amer.  School  of  Corresp 33 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co.... 30 
Amer.  VitrlSed  Conduit  Co. ..32 
Anderson  &  Sons,  W.  H 34 

BabcockA  Wilcox  Co 36 

Baker  &  Company 3 

Ball  Engine  Company 38 

Baruaclo,  F.  W 22 

Barnes  Company,  ■Wallflce....38 

Bamett  Company,  G.  &  H 4  J 

Beardsley  Gravity  Dam  & 

Construction  Co 5,  14 

Becker  Brothers 22 

Benham,  George  W 35 

Benson,  D,  L 32 

Berthold  &  Jennings 35 

Besly  &  Co.,  Charles  H 42 

Big  Four  R,E 33 

Bissell  Company,  The  F 32 

Blakely  Printing  Company.  28 
Blue  Ridge  Locust  Pin  Co — 34 
Bossert  El.  Construction  Co.  .34 
Boston  El.  Htg.  &  Power  Co.  10 
Bowers  Manufacturing  Co  ... — 

Bridgeport  Brass  Co 1 

Brunt  Porcelain  Works,  G.  F.IO 
Bullock  Electric  Mfg.  Co..  I,  15 
Bunnell  Telegraphic  A  El.  Co.  2 


Camp  Engineering  Company.22 

Carlisle  A  Finch  Co 42 

Central  Electric  Co 5 


Central  Mfg.  Company. 35 

Central  Telephone  &  El.  Co..— 
Century  Telephone  Const.  Co.32 

Chaillet ,  Adolphe  A 20 

Chicago  &  Alton  Railroad.. .  .38 

C.&N.  W.R.  R 38 

Chicago  Edison  Company.!,  17 
Chic.  Fuse  Wire  &  Mfg.  Co. ..33 
Chic.  House  Wrecking  Co...,— 

C,  M.  &St.  P.  R.  R 38 

Chicago  Mica  Company 42 

Chicago  Telephone  Co 41 

Chic.  Telephone  Supply  Co.. .32 

Church,  Isaac 21 

College  City  Electric  Co 23 

Columbus  Batt.  &  Spec.  Co..  22 
Continuous  Rail  Joint  Com- 
pany of  America 42 

Coolldge  Fuel  &  Supply  Co. .35 
Consolidated  Railway  Elec- 
tric Lighting  A  Equip  Co. .14 

Couch  &  Seeley  Co — 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..— 

Cutler- Hammer  Mf g .  Co 35 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  19 
DeDlon-BoutonMotoretteCo.  4 

Diamond  Meter  Company 4 

Diehl  Mfg.  Company 12 

Dixon  Crucible  Co.,  Joseph. .38 
Edison  Decorative  &  Minia- 
ture Lamp  Department 20 

Edison  Mfg.  Company 24 

Edwards  &  Company 23 

Eldredge  Electric  Mfg.  Co.. .  22 
Electrical  Engineer  Institnte.aj 
Electric  Appliance  Company. 20 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company...  16 
Elec.  Motor  i  Equipment  Co.24 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 
Faries  Manufacturing  Co — 


Farr  Tel.  &  Con.  Supp.  Co. . .  .32 
"For  Sale"Advertlsements  ..  22 
Ft.  Wayne  Elec.  Works.,  Inc. -11 

Fowler,  John  H 31,  35 

Franklin  Eng.  &  Elec.  Co....— 

Gates  &  Co.,  J.  Holt  5 

General  Electric  Company. . .  19 
General  Electric  Repair  Co... 22 
General     Incandescent    Arc 

Light  Company 5 

General  Incand.  Lamp  Co — 

Globe  Auto.  Telephone  Co.. ..30 
Gordon  Battery  Company.... :w 

Gould  Storage  Battery  Co 18 

Great   Western    Smelting   & 

Refining  Company 22 

Gregory  Electric  Company.. .22 

Harris  Machinery  Co 22 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co ...  38 
Hazard  Manufacturing  Co. ..42 

Heath  Electric  Company 21 

Helios-Upton  Company 26 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co i 

Holophane  Glass  Company...  1 

Hopkins.t  Co.,  A.  P 1 

Huebel&Co.,  C.  J 35 

Humphrey,  Henry  H 20 

Hyde  &  Co.,  W.  H 32 

Illinois  Maintenance  Co 22 

Incandescent  Electric  Light 

Manipulator  Company 32 

Independent  TeL  Conat.  Co.  .32 
Independent  Tel.  Supply  Co.3i 
Indianapolis  Arm,  Bracket  & 

Pin  Company 35 

Indiana  Rub.  &  Ins.  W.Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 7 

Intemat'l  Corres.  Schools.... 3:J 

.Tandus  Electric  Company  ..25 
Jeffrey  Manufacturing  Co ....  38 
Johnston,  Thomas  J 21 

Kansas  City  TeL  Mfg.  Co 32 


Kartavert  Manufacturing  Co. 42 
Kellogg  Swltchlward  &  Sup-, 

ply  Company 28,  30,  33 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathias 35 

Kokomo.Tel.  &  El,  M.  Co 32 

KuselTel.&El.Mfg.Co.,D.A. — 

Lafayette  College 4 

Lea  Electric  Mfg.  Co 10 

Leather  Preserv.  M.  Corp — 

Leclanche  Battery  Company.22 

Leffel  &  Co.,  James 41 

Lindsley  Brothers  Company.. 35 
Lowell  Model  Co 33 

Malt  by  Lumber  Company ....  35 
Manhattan  Elec.  Supply  Co. .29 
Manhattan  Gen'l  Const.  Co.  8 

Manross,  F.  N... — 

Mason  Tel.  Pay  Station  Co...— 

Matthews  &  Bro.,  W.  N 34 

McLennan  &  Company,  K..  ..20 

McRoy,  John  T 20 

Mica  Insulator  Company — 

Miller-Knoblock  El.  M.  Co....— 

Miscellaneous  Advs 23 

Missouri  Electrical  Mfg.  Co.. 11 

Modern  Gas  Engine  Co 88 

Mogadore  Insulator  Co — 

Monarch  Fire  AppL  Co 34 

Monon  Railroad 38 

MunselltSc  Co.,  Eugene 20 

National  Carbon  Company... 23 
National  Conduit  &  Cable  Co.20 

National  India  Rubber  Co l 

National  Tel.  Equlpm.  Co... .31 

New  York  Ins.  Wire  Co 3 

Non-Polarl2lng  Dry  Batt.  Co.  4 
Northern  Elec.  Mfg.  Co 19 

Ohio  Electric  Works 4 

Okonlte  Company,  The 1. 13 

Ozan  Lumber  Company 35 

Pacific  Electric  Company — 

Palmer  &,  Olson 5 
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Palmer  Brothers 38 

Paragon  Fan  &  Motor  Co — 

Parsell  &  Weed 21 

Perrizo  &  Sons 35 

Peru  Elec.  Mfg.  Company 20 

Phillips,  Eugene  F 21 

Phillips  Insulated  Wire  Co. .  .21 

Phoenix  Glass  Com  pany l 

Phosphor-Bronze  S.  Co 38 

Plgnolet,  L.  M.... 20 

Pittsburg  &  L.  S.  Iron  Co 35 

Porter-Morse  Company 35 

Queen  »fe  Company 1 

Raven  Mining  Co 42 

Relsinger,  Hugo 7 

Reynolds  Electric  Co 39 

Reynolds  Mfg.  Company  — 31 

R.  L  Teleph.  &  Elec.  Co 32 

RIchmondtEl.WireCond.  Co.  5 

Roche,  William 30 

Rockwood  Mfg.  Company l 

Roebling's  Sons  Co.,  J.  A 33 

Rose  Electric  Company 22 

SageA  Bro.,  F.  B 32 

St.  Louis  Elec.  Supply  Co.... 20 

Sargent  Company,  The 38 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company..— 

Schureman  &  Hayden 22 

Shelby  Electric  Company....— 
Simplex  Electrical  Co.,  The..  1 

Smith  &  Hemenway  Co 20 

Smith  Co.,  S.  Morgan 38 

Smith,  O.  W 35 

Spahr  &  Swingle 32 

Specialty  Mfg.  Company 21 

Spies  Electric  Company 24 

Spou  &  Chamberlain 38 

Sprague  Electric  Company  ..18 
Standard  Construction  Co. . .  .33 

Standard  TeL  &  Elec.  Co 31 

Standard  Underg.  Cable  Co. ..  1 
Stanley  Elec.  Mfg.  Company..l9 
Stanley  Instrument  Co 5 

See    Pjafi:e    0« 


Star  Brass  Works 43 

Sterling  &  Son,  W.  C 35 

Sterling  Electric  Company... — 

Sterling  Varnish  Co.,  The 42 

Stewart  &  Co.,  Frank  H 5 

Stilwell  -  Bierce      &    Smlth- 

Vaile  Company 35 

Stow  Mfg.  Company — 

Stromberg-Carlson   Tel.  Mfg. 

Company J...3I 

Sturtevant  Company,  B.  F....37 
Swarts  Metal  Refining  Co....— 

Tenn.  Lumber  Company 35 

Thomas,  Wilcox  &  Dietz 32 

Torrey  Cedar  Company 3a 

Turner  Brass  Woriis 33 

Union  Switchboard  Co 31 

United  States  Carbon  Co... .  I,  27 

U.  S.  Wire  Conduit  Co 5 

Valentine-Clark  Co.,  The 35 

Varley  Duplex  Magnet  Co..  30 
Vosburgh,  W.  C.  Ml"g.  Co  ..  .10 
Vulcanized  Fiber  Company. .42 

Wabash  R.  R.  Co 20 

Wagner  Electric  Mfg,  Co....  15 

Wagner,  Herbert  A 20 

Walsh's  Sons  &  Company 22 

Warren  EL  Mfg.  Company  ...  33 

Western  Electric  Co 7 

Western  EL  Supply  Company. — 
Western  Tel. Const.  Company. 3 1 
Westlnghouse      Electric     & 

Manufacturing  Company..  40 
Weston  Electrical  lust.  Co...  1 

Wlllyoung,  Elmer  G — 

Wisconsin  Central  R,  R 38 

Wittenberg  Cedar  Co 35 

Worcester  Company.,  C.  H..  35 
\VoreeBter  Polytechnic  Inst.  22 

Wright  &  Craycroft 6 

Wrigley,  Thomas 24 

Vurgae  Signalphone  Mfg.  Co.30 

Zerbe  Company 22 
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PARAGON 
FAN  MOTORS 


^A^Rl' 


>RICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO. 


LAFAYETTE 
{COLLEGE, 

EASTON.  PA. 

Thoroughly  equipped  technical  courses  in 

Civil,  Mining  and  Electrical  Engineering 
and  Chemistry. 

FOR    CATALOGUES   ADDRESS   THE    REGISTRAR. 


\ 


SOLE    AMERICAN    AGENTS 


i^    "f^t/jl^^W^^^  LICENSED    MANUFACTURERS 


J? 


DE   DION   ''MOTORETTES 


STANDARD 

OF  THE 

WORLD. 


"Motorettes"  may  be  seen  and  tried 
at  CHICAGO  OPPICB.  147  Michigan 
Avenue. 

N.  Y^  Type  "Wlotorette.*' 

DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


O^        WB  EXCEL  AND  UNDERSELL  ALL  ^^j 

A5r>  and  are  manufacturing  and  selling  ■JJ\M 

I    V  all  kinds  of  M  \ 

ELECTRICAL  NOVELTIES  AND  SUPPLIES. 


THE  FOLLOWINC  ARE  SOME  OF  OUR  SPECIALTIES: 


FLASH  Lianr. 

HERE  ARE  OUR  PRICES.  REMEMBER 

VOLTMETER.  WE  UNDERSELL  ALL.  HAND  LANTERN. 

Ammeters  and  Toltmeters,  O  to  !SO $3.00 

Pocket  Flash  Ughts 1.50 

Electric  Hand  I.anternB S.OO 

Electric  Carriage  l^iglits 5.00 

Battery  Fan  Motors fi.95 

AGENTS  WANTED.    Send  for  oat&logue-JUST  OUT. 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio. 


O.  K.  BATTERY. 


\ 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Government, 
Railroad 
and 

Telephone 
Companies. 


'•"-••(^fc 


USED  FOR 
BELL  WORK, 

Crade   Crossings, 
Telephones,  Gas 
Engineand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND     FOR      PRICE-LIST.     1901 


The  Non-Polarizing  Dry  Battery  Co., 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEARBORN  ST..  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bail  Bearing^. 


DIAMOIMD  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 
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Sometimes  You  Want     % 

:«: 

to  put  on  a.  cord  adjuster   A 
after  lamp  is  suspended   y 

T"^  Stewart  I 
Cord 
Adjuster  | 


$1.00  PER  HUNDRED 

is  tlie  best  and  cheapest 
you  can  buy 


FRANK  H.  STEWART  &  CO. 

35  N.  7th  St. 
PHILADELPHIA. 


Telephone  Construction 


Material 


NATIONAL   TELEPHONE   CABLE, 

Lead  Encased,  Single  and  Double  Wrapped. 


CAREFULLY  MADE. 


CROSS  ARMS, 

PINS.  BRACKETS, 

Lag    Screws    aad   Bolts, 

INSULATORS. 


LOW  STATIC  CAPACITY. 


TOOLS 

OP  ALL  KINDS, 

BATTERIES,    TAPE    aad 

TELEPHONE  FUSES. 


OKONITB  WIRE 

IS  THE  STANDARD  THROUGHOUT  THE  WORLD  IN  TELE- 
PHONE CONSTRUCTION. 

USED    ONCE,    ALWAYS    USED. 

(E^ntmt  €i«irirCiim;rang, 

264''266'268'270  Fifth  Ave., 
CHICAGO. 


••  PALMER     m.    OLSON" 
I.    2,    5.    B,    lyi.    10    H.    P. 

A  DreoLin 

R.ealized 
irv  motor 
corvstructiorv. 


Catalogue  and  price-lists  on  application. 

PALMER. 
®.  OLSON 

MANVFACTVR.ERS, 

210  Centre  Street, 
NEW  YORK. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Ranway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  cents  in  stamps,  we  will  mail  to  «ny  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and Treas., for  particulars.       ELKHART.  INO. 


WEHDmiS'PRDDFCDNDDlf 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  3j^-inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  i^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1115  and  1116  Manhattan  Building.  CHIC'C. 

GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  ind  General  Officet:    672-578  FIRST  AVENUE,  NEW  YORK. 
Trade    ^b       I       mark. 

Manufacturers  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITE  FOK  ATTRACTIVE  .ULLETINS. 

CUato.      PhllidelphU.      Boston,      eieveliiid,      St.  Lonla,      MUwinkee,      Clnclnintl,      Drnvef.     SI.  PmI. 

G.  !■  INCANDESCENT  LAMPS. 


IVIUNICIPAIm    PIiANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

15  AAONADNOCK  BLOCK, 
CHICAGO. 


J.  HOLT  GATES  &  CO., 


ILECTfiO  (fALVAN/ZJED  QNDU/T 

— —       -        »  INTERIOR     ,Mn(ONDUir 

RICHMOND!  ELrCTRIC  WIRC  C0MD17/T  {:.^. 

Of  MILWAUKEE,  WIS. 

ADDRe55    ALL  CORRESPONDZNCE  TO  FAQTORY  OFHCL  WMIKEGM.ILL. 


U.  S.  Wire  Conduit  Co, 

SfEW  KEKSlXeTOHr,  PA. 

Manufacturers  of  "Standard"  Interior  and  Exterior  Flexible  Enameled 

WIRE  CONDUIT  TUBING 

PITTSBURG  FREIGHT  RATFS. 

Representative  houses  wanted  to  handle  our  goods. 


WHY   USE  OLD=FASHIONED 

JEWELED      METERS     AND     LOSE     MONEY     WHEN 
STANLEY  METERS  ARE  PERMANENTLY  ACCURATE? 


SEND    FOR    DESCRIPTION. 


Stanley  Instrument  Company, 

General  Sales  Department:  146  Broadway,  NEW  YORK,  N.  Y. 

Pacific  Coast  Agency:  33  New  MoDtgomer}'  St.,  $aq  Francisco,  Cal, 
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ELECTRICAL 
MOULDINGS. 

BEST,  CHEAPEST  AND  QUICKEST  DELIVERY. 


WE  CARRY  A  LARGE  STOCK  OF 


Hard  and  Soft  Wood  Mouldings. 

Plain  or  Polished — Special  Patterns  on  Short  Notice. 


Bin  to  542  West  Twentv-First  Street  (Pilsen  Station^  CHICAGO,  ILL. 


WRIGHT  &  GRAYGROFT. 

Mention  the  Wfstfrn  Kr.KPTi'TrTA  v  whpn  wrltine. 


I 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Adjastcrs,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
AnohorN  (Tel.  A  Tel.) 

Matthews  A  liro..  W.  N. 
AmnanolMtora. 

BunneilTeleg^raphiCvS:  El.  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  AppUanceCo. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Are  Lampa. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  ArcLt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Jandu>  Electric  Co. 

U'li  Electric  MfK-  Co. 

Manhattan  Gen'l  Const.  Co. 

Rose  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Automobiles* 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 
Bablfltt         lletal        and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
Batteries  and  Jars. 

BiinnellTele^'raphicAEl.Co. 

Central  Electric  Co. 

Columbus  Batt.  &  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Koch..-,  Williiim. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solotion. 

Spahr  k  Swingle. 
Bells,  Boasers*  Bte. 

BunnellTeieKraphlcAEl  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Stnes  Electric  Company. 

western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt   Dresslnv 

Leather  Preserver  Mfg.  Corp. 
Belting. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blo-rrers. 

Slurtevant  Co.,  B.  F. 
Boilers. 

liuhcurk  &  Wilcox  Co. 

Chicago  House  Wrecking  Co. 
Bolts  <ExpanBiOD). 

Church,  Isaac. 

Wri-lev,  Tho.. 

Books,  Bleotrloal. 

Electrician  Publishing  Co. 
Hyde  A  Co..  W.  H. 
Bridges    and    Bnlidlns* 
(■teel). 

American  Bridge  Co. 
Brnslies. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage  A  Bro.,  F.  B. 

AVestern  Electric  Company. 
Cables  (See  Insulated  Wires.) 
Cables,  Eleotrlo  (Seelnsu- 

latedWlre8>Copper,  Sbeet 

and  Bar. 

American  Elec.  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Conduit  &  CableCo. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Elect.  Supply  Co. 

We?;lern  Electric  Company. 
Carbons,      Points       and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger,  Hugo. 

United  States  Carbon  Co. 

Western  Elect.  Supply  Co. 
Casttaffs. 

SareentCo.,  The. 

Smith  Co.,  8.  Morgan. 
Cbatn*. 

Jeffrey  Mfg.  Co. 
Clr««lt    Breakers. 

Ontter  Klec.  &  Mfg.  Co. 

Western  Electric  Company. 


Caal  A  AskM  Handltnv  I 

Haeklaery. 

Jstrrey  Mfc.  Co. 
Colls  and  Maffnets. 

Mliler-Knoblock  El.  Mfg.  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnit  and   Condnltn. 

Am«Ti(.'ari  Circular  Loom  Co. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Ricbmondt  El. Wire  Cond.  Co. 

Sprague  Electric  Co. 

U   S.  AVirc  Conduit  Co. 

Western  Elect.  Supply  Co. 
Connectors    and   Ternkl- 

nalfl   (Patent). 

American  Elec.  Fuse  Co. 
Conntractlon  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Con  tractors    and     Bleo- 

trlc  Llgrbt  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Cons.Ry.El.Ltii.  &  Equip.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

Gales  A  Co..  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wa,^'ner  Eleciric  Ml'^.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec. A  Mfg.Co. 
Copper.  «*<*rnT>.  Bonsht. 

Swarts  Metal  Refining  Co. 
Copper  TVIres. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co, 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'8  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Schools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Crof>«-Ami  Braces.  Etc. 

Anderson  A  Sons,  W.  H. 
CroHH-Arms,     Pins      and 

Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm,  Brack.  A  Pin  Co. 

TennesRce  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onts    and   Svrltcbes. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works.  G.  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co, 

Col     K         y  E  ■iurlj  C 

D.  A  W.  Fuse  Co. 

Electric  AppUanceCo. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng.  A  Electro  Co. 
Drnamos  and  Motors. 

Akron  Electrical  ?ilfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Go. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 


Ohio  Electric  Worki. 

Palmer  A  Olson. 

Parsell  A  Weed. 

Bchureman  A  Hayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevant  Co..  B.  P. 

Wai.'ner  ICIeclric  Mff;.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric   Ratlvrays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Elt^rtilc  »isnw. 

Elec-  Motor  A  Equipment  Co. 
dectrloal   and  Slecban- 

ical   Engineers. 

Benson,  D.  L. 

Chaillet,  Adolphe  A. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instrnments. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mf^.  Co. 

Stanley  Instrument  Co. 

Wagner  ICIeclric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 
Electro-Platlns  Macb'y. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
BlCTators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,   Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
EnKlnes,  Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co.,  B.  F. 
Exli*st  Steam  Apparat's. 

American  District  Steam  Co. 
Fan  Ontflfs. 

Boston  r.Iec.  Heat.  A  Pow.Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker -Wheeler  Company. 

DIehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

Genei-al  Inc.  Arc  Light  Co, 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Specialty  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  P. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,G.  A  H. 
Fire  Bxtln^nlsbers. 

Monarch  Fire  Appliance  Co. 
FIa»lierH. 

Reynolds  Electric  Company. 

Reynolds  Mfg.  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
ForKCB* 

Sturtevant  Co.,  B.  P. 
Fnses  and   Fnse  VE^Ire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co . 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co..  Chas.  H. 
General    Bleo.  Supplies. 

Blssell  Company.  The  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec,  Supply  Co. 


Stewart  A  Co.,  Frank  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Blectrieal 

Olassvrare. 

Holophane  Glass  Co. 

Phoenix  Glass  Co. 

VoshuvLjh  MTi;.  Co..  W.  C. 

Western  Elect.  Supply  Co. 
ijrraphlte    Specialties. 

Besly  A  Co.,  Chas.  U. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co, 
Heatlnitr     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co.,  Frank  H. 
I^miters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
InstftuteN. 

Lafavette  College. 

Worcester  Polytechnic  Inst. 
Insulators   and   Insulat- 
ing: Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works.  3.  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel,   Supply  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene, 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works, 

Okonlte  Co.,  The, 

Peru  Elec.  Mfg.  Co, 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Magnet  Wires. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El,  Co. 

Central  Electric  Co, 

Electric  Appliance  Co. 

General  Electric  Co, 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ina.WIre  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch,  A  Sup.  Co. 

Miller-Knoblock  El,  Mfg.  Co, 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co, 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company, 
Junction    Boxes. 

Bossert  Elect,  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  EcBson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co, 

Ohio  Electric  Works, 

Sawyer-Man  Elec.  Co, 

Shelby  Electric  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
Lamps.    Incandescent  — 

Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
LlKhtnlnK  Arresters, 

American  Elec.  Fuse  Co. 


I      Ft.  Wayne  Elec,  Wks.,  Inc. 

General  Electric  Co. 

Webtinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons.  W.  H; 

Klein  A  Son,  Mathlas, 

Smith  A  Hemenway  Co. 
Maornet    Wires. 

<See  Insulated  Wiiea.) 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Inc.  Arc  Light  Co, 
IMlca. 

Chicago  Mica  Co. 

Munsell  A  Co.,  Eugene. 
MInlnfi:  Apparatus,  Elec, 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
BIotorB  — See    Dynamos  and 

Motors. 
VI  ouldings.  Electrical. 

Wright  A  Craycroft. 
Packing. 

Besly  A  Co.,  Chas.  H. 

Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys, 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bouerht     and 

Sold, 

Baker  A  Company, 

Gt.  West.  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles   and  Tlas. 

Benham,  George  W. 

Berthold  &  Jennings. 

Coolidge  Fuel  A  Supply  Co. 

Fowler,  John  H. 

Hopkins  A  Co..  A.  P. 

Huebel  A  Co.,  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Ozan  Lumber  Company. 

Perrlzo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter- Morse  Co. 

Smith,  O.  W. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Wittenberg  Cedar  Co. 

Worcester. Co.,  C.  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  P. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Poorer      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smith-Vaile. 
Pulleys. 

Harris  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Vaile, 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America, 
Refiners. 

Gt.  West,  Sm.and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Paries  Mfg.  Co. 

Smith.  Theo. 
Re- Wl  nd  Ingr— Repair  s. 

Becker  Bros. 

Chicago  Edison  Co. 

General  Electrical  Repair  Co. 

Gregory  Electric  Co, 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro..  P.  B. 

Westlnehouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y- 

Alexander,  Thomas. 

Chicago  House  Wrecking  Co, 

Gregory  Electric  Co. 

Harris  Machinery  Co. 

Illinois  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Rose  Electric  Company. 

Schureman  A  Hayden. 

Walsh's  Sons  A  Co, 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
Speaklnic  Tnbes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 


^"^^^ A^yfc^^g»r^tf>^^f^Q^ -w-n^^^-^    f>^ 


Central  Electric  Co. 
Electric  Appliance  Co, 

j%.^^^'^^^^*n4Si*^±m    See    Fage    3. 


Western  Elec,  Supply  Co. 
Speed   Indicators. 

Besly  A  Co,,  Chas.  H. 

Queen  A  Co. 

Robertson  A  Sons,  Jas.  L 

Weston  Electrical  Inst.  Co 
Sprlnffs. 
■  American  Steel  A  Wire  Co. 

Barnes  Co^  The  Wallace. 

Manrosa,  P.  N. 
Steel  Boxes. 

Bossert  Elec.  Const,  Co, 
Stone. 

Alljerene  Stone  Compauv, 
Stornre  Batteries. 

American  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co, 

Hellos-Upton  Co. 
Strnetural  Iron  W^ork. 

American  Bridge  Co. 
Tapes,  Insulntlnfc. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Teleirrnph  Hnpplieia. 

Bunnell  Telegraphic  A  El.  Co, 
Telephones,     Telephone 

Material    and    Switch- 
boards. 

American  Elec,  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Blssell  Company,  The  P. 

BunnellTelegraphicAEl.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Const.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  &  Seeley  Co. 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co, 

Independent  TeL  Const.  Co, 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup,  Co. 

Kokomo  Tel,  A  El.  Mfg.Co. 

Kusel  Tel.  A  El,  Mfg.Co  ,D.  A. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

Missouri  Electrical  Mfg.  Co 

National  Tel.  Equlpm.  Co 

Palmer  Bros. 

R.  I.  Telephone  A  Elec,  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Construction  Co. 

Standard  Tel,  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel,  Const.  Co. 

Yurgac  Signalphone  Mfg.  Co, 
Telephone  t^ervice. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Go,| 

Smith  &  Hemenway  Co. 
TTclieo. 

Turner  Brass  Works. 
Transformers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inel 

General  Electric  Co. 

Gregorv  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  KU'ctric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg,  Cd 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El,  A  Mfg.  C<?_ 
Turbine  Water  Wheels. 

Leflfel  A  Co.,  Jas, 

Smith  Co..  S,  Morgan. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vnlcanlxed    Fibre. 

Vulcanized  PIbre  Co. 
'Whlte-W^ashlnar    H*ch*B. 

Star  Brass  Works. 
W^lre.    Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas   H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel,  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J,  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 

Queen  A  Co. 

Willyoune,  Elmar  a. 
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CARBONS         OAFRBOIMS 

The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


AND    EFFIGIES 


.uieh^  steady 
illiant,  light. 


/  \ 


HUGO  REISINGER II  BROADWAY  NEW  YORK. 


30IMS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 
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There  is  No  Higher-Class  India-Rubber  insulation 
For  Wires  and  Cables  than 


HABIRSHA\A/ 


Authorized  Manufacturers  of  the 

A.n-'rix:   f-ue:xibl.e:  tub 


'\^/t 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 


;  [     J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK. 


YOIMKERS,   IM  .  Y. 

(10923) 


Western   Electric  Generators. 


ISOLATED 
PLANTS. 


Lighting 
and 
Power 
Purposes. 


CENTRAL  STATIONS. 


ARC  LIQHTINQ 
SYSTEMS. 


Write 

for 

Bulletin. 


WESTERN  ELECTRIC  COMPANY. 

CHICAQO.  NEW  YORK. 

AMERICAN  ELECTRIC  COIPANV.  Northwestern  Ag.nts.  St.  Paul,  Mlo".  MriRCANTILE  ELECTRIC  CO..  8io  Spruce  Street,  St.  Louis,  IHo. 

THE  KILBOURNE  &  CLARK  COMPANY,  Sis-Sn  Second  Ave.,  Seattle,  Washineton. 

STANDARD  ELECTRIC  CO.,  Cincinnati,  Ohio.  CALIFORNIA  ELECTRICAL  WORKS,  San  Francisco,  Cal. 

PARIS,  46  Avenue  de  Breteuil. 


PHILADELPHIA,  933  Hirket  Street. 
ANTWERP,  32  Rue  Boudewyns. 


LONDON,  IBrldge  Chambers,  171  Queen  Victoria  St.,  E.  C,  and  North  Woolwich,  E. 
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CIRCULAR   LOOM 


ff 


^  qXRCUU^  cNRCULq^  c\RCUU^ 

^W    TRADE   M3     ^  Bg     TRADE   H^     ^  M     "T^AOB    ^B  ^ 
^  n   MARK    Ho     2  H   ^'^'^'^   M  ^     ^  ' 


THE    IDEAL  FLEXIBLE   CONDUIT 


Approved   by   all   Official   Boards   of   Inspection 
Throughout   the   United   States 


Indorsed   and   Used   by   the   Leading   Engineers 
Architects   and   Contractors 


AMERICAN  CIRCULAR  LOOM  COMPANY 

CHELSEA,  MASS. 


NEW    YORK    OFFICE 

R.  B.   COREY 

26    CORTLANDT    STREET 


CHICAGO    OFFICE 

T.  G.   GRIER 

128    W.     JACKSON    BOULEVABD 
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Boston  Eleciric 
HEADNd  AND  Power  Ca 

155  NilhStreet, 

Boston. 


.  '     We  Manufacture 
Entirely  NEW  Types  of 

GOOb  BRBEZC 

Apparatus  of  Artistic  Designs;  Superior 
Workmansliip  and  Modern  Golistruction. 


Used  as  a  Substittfte  for  Ordinary  Desk  Fans 
and  Especially  Constructed  for  Hotels  and 
Restaurants  to  be  Placed  on  th6 
Banquet  Table. 

Write  for  Catalogue. 


THIS  IS  OUR 
STANDARD 

Northall  Swinging  Cover  En- 
closed Arc  Lamp,  which  opens 
like  this,  simply  by  pressing 
a  spring,  and  closes  with  a  snap. 


HOW'$THI$'°.'BABr? 


If  you  want  one  I  know  where 
you  can  get  it. 


Just  write 


The  Lea 
Electric  Mfg.  Co., 

ELWOOD,  IND. 


I 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT    LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


^©MWf^^ 


ASK  YOUR  DEALER  FOR   "BRUNT"   TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


I 
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DIEHL  ELECTRIC  FANS 


Attractive  Appearance. 
Perfect  Construction. 


Artistically  Finished. 
Highest  Efficiency. 


no,  220,  250,  500  Volts. 


3  Speeds 


Self-Aligning  Bearings. 


DESK  FAN  MOTOR. 

9-12-16  Inches. 


BRACKET  FAN  MOTOR. 

9-12-16  Inches. 


TWO  TYPES  OF  CEILING   FANS 


BOTH     HIGH    GRADE 


8  Designs  and  20  Finishes. 


TO  SUIT  ALL  CONDITIONS. 


No.  38.     With  Switch. 

Moderate  I'rice. 


Made  to  operate  singly 
OR    110,   170.   220, 
250,   600    volt    cir- 
cuits, or  In  series  on    ^ 
500  volt  circuit. 


2  or  4  blades,  wiih  or 
without  speed  regu- 
lators. 


Perfect  Lubrication. 


Noiseless   in   Operation. 


No.  17.    Electrolier. 

Exquisite  Design. 


SEND     FOR    CATALOGUE. 


DIEHL  MANUFACTURING  CO, 


SHOW  ROOMS 


r  561-563  Broadway,  NEW  YORK. 

192-194  Van  Buren  Street.  CHICAGO. 
'j     128-132  Essex  Street.   BOSTON. 
I     1217  Filbert  Street.  PHILADELPHIA,  W.  Irwin  Ctieyney  &  Co. 
(^  330-342  Baronnes.  NEW  ORLEANS.  Newman-Spranley  Co..  Ltd. 


MAIN    OFFICE    AND    WORKS: 

ELIZABETHPORT,  N.  J 
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A    WELL    KNOWN    PLANT 
IN  THE  ELECTRICAL  FIELD. 


THE  STANDARD  FOR  RUDDER  INSUUTION. 


THE  OKONITE  CO.,  Ltd 


9 


WILLARD  L.  CANDEE,     )  „ 
H.  DURANT  CHEEVER,  f  ™^°aBers. 
GEO.  T.  MANSON,  General  Supt. 
W.  H.  HODGINS,  Secretary. 


253  BROADWAY, 

NEW  YORK. 


♦ 
♦ 
♦ 
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I  THE  CONSOLIDATED  "AXLE  LIGHT"  SYSTEM 

I  M^  FlECTRIC  lights  and  FAN5 


i 


FOB    AI/I<    KINDS    OF 


IMOER 


: 
: 
: 
; 
: 


Dynamo  Operated  from  the  Car  Axle. 


Electricity  generated  from  the  car  axle  while  the  car  is  in  motion  and  supplied 
automatically  from  a  storage  battery  when  the  car  is  stationary. 

Each  car  carries  its  own  electric  lighting  and  ventilating  apparatus,  being 
entirely  independent  of  all  other  cars  and  of  any  distant  stationary  plant. 

Electric  lights  and  fans  keep  a  car  bright  and  cool  and  avoid  all  discomfort  from 
heat,  smoke  and  glare,  and  all  danger  from  fire  or  explosions  where  gas  or  oil  lamps 
are  used. 

The  "Axle  Light "  equipment  is  automatic  and  self-regulattng  in  its  operation, 
and,  therefore,  its  cost  of  maiiitenance  is  insignificant  when  compared  with  the 
expense  incurred  by  railway  companies  using  gas  or  oil  lamps  in  passenger  cars. 


SEND    FOR     ILLUSTRATED    CATALOGUE. 


Consolidated  Railway  Electric  Lighting  &  Equipment  Co. 


100  Broadway,   NEW  YORK. 


JNO.  T    DICKINSON,  General  Agent, 
S19  THE  ROOKERY,  CHICAGO. 


JAMES  L.  TAYLOR,  Third  Vice-President. 

J.  L.  WATSON,  Secretary  and  Treasurer. 


L^^cdcj^/A^ 


I 


Vice-President  and  General  Manager. 


DO 

YOU 

WANT 

A 
DAM 


IF   SO,   ADDRESS    THE 


BEARDSLEY  GRAVITY  DAM 
&  CONSTRUCTION  COMPANY 

AT  ELKHART,  INDIANA, 


Contractors  and  Builders  of 


Dams,  Hydraulic  Head  Works,  Power  Plants,  Etc. 


On   receipt  of  5  cents  In  stamps  a  78-pase  book  entitled  the 
"GRAVITY  DAM  "  will  be  sent  to  any  address. 


MR.  E.   R.   BEARDSLEY,  the    President  of  the  company,   is   one   of 
the  oldest  dam  builders  In  the  United  States. 


Address  M .  W.  STARK,  Secretary. 
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SALES  ORGANIZATION 


WAGNER 
ELECTRIC 
MFQ.  CO. 


J5  K.  W.  TYPE  "M"  WAGNER  TRANSFORMER, 
1,100  or  2,200  to  1 10  or  220  Volts. 


This  is  our  latest  production  in 
Static  Transformers,  and,  while  our 
Type  G  proved  superior  to  competing 
designs,  we  predict  even  greater  success 
for  this  line*  Bulletins  will  soon  be 
ready  for  distribution. 


BULLOCK 
ELECTRIC 
MFQ.  CO. 


65  H.  P.  TYPE  H,  BULLOCK  MOTOR. 

Our  Type  ^'H^^  Motors  and  Gener- 
ator are  eminently  adapted  for  all  services 
where  an  open  motor  will  do.  Where 
machines  are  exposed  to  dirt,  moisture, 
gases  or  other  destructive  elements,  our 
'Must  proof"  Type  ''N''  Motors  are  to 
be  preferred.     Send  for  bulletins. 


WE    CONTRACT    TO    FURNISH     THE     COMPLETE 
EQUIPMENT     FOR     PLANTS     OF     ANY    SIZE. 


SALES  ORGANIZATION 

Wagner  Electric  Mfg.  Co,,  Bullock  Electric  Mfg.  Co., 


ST.  LOUIS,  MO. 


U.  S.  A. 


CINCINNATI,  O. 


i6 
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W.  C.  VOSBURGH 

MFG.  CO.i  LIMITED. 


Designers 

and 

Manufac- 
turers 

of 


Gas 

and 


Electric 
Fixtures 

26910  281  State  St., 

BROOKLYN, 
NEW  YORK. 


Samples  of  our  goods  can  be  seen 
in  Collective  Exhibit,  Section  S,  Elec- 
tricity Building,  Pan-American  Ex- 
position. 


Better  goods  than  ours 
are  not  made. 


i, 


teETTER 


^iB^sm 


iB^IO 


Etc. 


''  'iocs  I'ot  Cro-nvble , 


,  v.u, 


c  slat 


e  or"  ni« 


rlW 


Sa%, 


flew  Y<>K»^ 


S>«><S><»<S><S><Jks><j>^^«S>^«5.<5><$)^<5»SkJ,<s.^«S>,S>.S><5,4>4>.$,<5k$>«kS.«i.^«><S> 


Will  be  press  day  for  our 
Special  Convention  Re- 
port Number  (copy  re- 
ceived up  to  May  22d),  in 
which  will  appear  a  full 
report  of  the  Niagara 
meeting  of  the  National 
Electric  Light  Association, 
including  a  full  account 
of  the  proceedings,  news 
and  gossip  of  the  conven- 
t  tion,  names  of  the  new 
officers,  and  of  the  dele- 
gates and  others  attending 
the  meeting,  and  every- 
thing of  value  and  interest 
relating  to  this  notable 
gathering  of  leading  electric 
light  and  power  men. 


Benefit  your    business 
by  placing  a  liberal  adver- 
tising   announcement    in 
I  this 

I     SPECIAL 
I  INTERNATIONAL 
i      NUMBER. 


Mav  i8.  iQOi 
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Chica^go  Edison  Compocrvy  furnishes 
electricity  for  light  a^r^d  power  from 
its  cervtrocl  sta».tions  to  its  customers 
throughout  the    city    of   Chica^go    ^    ^ 

Many  years'  experience  in  KigK  gre^de 
electriceJ  constriactior^  plaices  this 
con^parvy  irv  the  leocd  irv  this  bre^nch  of 
work.     La^rge   corvtra^cts   solicited    ^   ^ 


Electric  lighting  s\applies  of  ^1  kirvds 
corvstocrvtly    or^    ha^r^d    Oct    lo^vest 
ma^rket  prices     ^     ^     ^     ^    ^    ^    ^ 

Acordia^l  irvvitoction  is  extervded  to 
person.s  visitir^g  Chicago  to  call  at 
the  gerveroJ  offices  of  the  compacivy  irv 
the  Edison  Building,  139  Adams  Street, 
Q^r^d  secure .  pa^ss  for  irvspectirvg  the 
vQcriovis   power  pl©».rYts   \c    ^    ^    ^    ^ 


i8 
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LUNDELL  "SPLIT=POLE"  GENERATORS 

ARE  THE  HOST  HODERN  AND  SUCCESSFUL  DYNAMOS  ON  THE  MARKET. 


CORRESPONDENCE  INVITED. 


I  SPRAGUE  ELECTRIC  COMPANY, 

I  GENERAL  OFFICES:     527-531  West  34th  Street,  New  York. 

f        BRANCH  OFFICES:    CHICAGO,  Fisher  BIdg.    BOSTON,  275  Devonshire  St.    ST.  LOUIS,  Security  BIdg.    BALTIMORE,  Quardfan  Trust  BIdg. 


vJCJULU  storage 

BATTERIES  for 

CENTRAL  STATION 
AND  POWER  PLANTS. 


See  the  Largest  Single  Cell  in  the  World, 
discharging  every  day  ^^  Pan-American. 

SEND  FOR  DESCRIPTION  AND  CATALOGUE. 

GOULD   STORAGE   BATTERY  CO., 

NEW  YORK  OFFICE,   25  WEST  33d  STREET, 
Works,  DEPEW.  N.  Y.  NEW   YORK,   N.   Y. ,   U.   S.   A, 
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DO  YOU  KNOW 


ALL  YOU  WANT  TO  ABOUT  THE  COAL  YOU 
BURN-THE  FUfL  OIL-TmE  WATER  YOU  USE- 
THe  RETURNS  TO  THE  BOILERS-THE  Q.LS  YOU 
USE- BABBITT  METAL-OTHER  iwETaLS-CE- 
MEWTS-LIMe  ROCK-PATENT  PRfePARATiOWS* 


WOULD  OUR  LABORATORY  ANALYSES  HELP  YOU  ? 


ANALYTICAL    DEPARTMENT  ■ 


DEARBORN  DRUG  «c  CHEMICAL  WORKS, 

CHICA.OO, 


WM.  H.  EDGAR,  President. 


27,  28,  29,  30,  3  1 ,  32,  33  AND 
34  RIALTO   BUILDING, 
Telephone  Harrison  1 358  and  1373 


•     •     •       111  iJt     •     •     • 


EDI50N  LAiWP 


% 

% 


The  Standard  of  the  World 

Represents   the   greatest    experience.     Therefore    the    highest 
quality.     The  lamp  makes  the  light==not  the  dynamo. 

Commands  the  highest  price— -is  the  cheapest  to  use.  By 
the  experience  of  customers  buying  TWELVE  MILLION  lamps 
a  year. 

FIVE  niLLION  LAHPS  IN  STOCK. 

Prompt  Shipments.     All  Kinds.     Any  Quantity. 

Barrel  Lots  (200),  18  cents;  8,  10,  16,  20  Candle  Power. 
Edison  and  Westlnghouse  Base. 

GENERAL  ELECTRIC  COMPANY, 

HARRISON,  N.  J. 


^ 


Northern 

Motors 


are  of  such   compact   and 
symmetrical     design     that 
they    are    easily    operated 
in    any    situation   for    any 
kind  of  work.    They  can 
be  belted,  geared  or  direct- 
connected     to    the    driven 
machine.     Our  Engineering 
Corps  has  made  an  exhaustive  study  of  the  various  wood  and 
metal  working  machines  in  use  by  manufacturers  for  the  pur- 
pose of  determining  the  best  methods  of  electric  drive,  and  we 
have  the  results  of  years  of  patient  investigation  carefully  com- 
piled for  the  benefit  of  our  customers.    We  have  made  some 
of  the  largest   installations  for  complete    electric  drive  in 
Northern  Spherical  Motor.  Inclosed  Type.  Amcrica  and  challcngc  a  comparison  of  cconomical  results. 

We  build  all  sizes  of  Generators  and  Motors  lor  either  Alternating  or  Direct  Current.     AsIc  for  Bulletin  No.  240. 


STANLEY  ELECTRIC  MFG.  CO., 


PITTSFIELD,  MASS. 


NORTHERN  ELECTRICAL  MFG.  CO. 

MADISON,  WIS. 
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2x2=4. 

The  problem  of  Arc  Lighting  has  been  reduced  to  just 
such  a  simple  proposition.  The  A-B  Arc  Lamp  has  no 
complex  features.  It  will  be  to  you  !a  source  of  profit, 
and  then  it  is  a  comfort  to  know  that  you  have  the  best. 
If  your  trial  order  has  not  been  mailed,  it  is  IIMPORTANT 
that  you  send  it  at  once. 


ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL    SUPPLIES, 

92  and  94  West  Van  Buren  Street,       •        CHICAGO. 


Mclntlre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 

Fuse  Blocks. 

Cheap,  Good.       MACNET     WIRE.        Guaranteed. 


-T\A^O 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   345-347  S.  Canal  St. 


AMBER  MICA 


vjgeime:    ivi  tj  im 


L.  I-     &     CO  IVI 


WE  ARE  DIRECT  IMPORTERS  FROM  THE 
LARGEST  AND  BEST  MINES  IN  CANADA 
AND  ARE  ESPECIALLY  WELL  EQUIPPED 
TO  FURNISH  A  SUPERIOR  QUALITY  AT 
A  LOW  PRICE.  ALL  OTHER  QUALITIES. 
^V  IMY. 


C  IH  I  C  A.  ^  ^— IM 


;\A^    Y( 


RK. 


E 


NGINEERING, 


HERBERT  A.  WAGNER, 

Consulting  Engineer, 
RAILWAY  LIGHTiNG   AND  POWER   PLANTS. 


VOLT=AMMETERS, 


POCKET  SIZE. 

^ocKcT  jj  For  Testing  Batteries  and  Battery 
X^'iroS^  Circuits,  Locating  Faults,  Grounds, 


/l>. 


etc. 


RELIABLE.       ACCURATE. 
Send  /or  Circular. 
L.  M.PiCNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


Henry  H.  Humphrey, 

Consnlting 

Electrical  Engineer. 
Central  Lighting   Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


(]HAILLET,  ADOLPHE   A. 

Consulting  Electrical  Engineer. 

plans  and  sped  Heat  Ions  for  Electric  Light- 
ing and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE.  BUFFALO.  N.Y. 


^S'OU  IVE>E>I>  lOD! 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  aiitf  prevent  cutting.    At)solutely  will  not  gum  the  brushes. 
SOc.  per  stick.   S5.00  per  dozen    Send  50c.  for  trial  stick. 
FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.l  PllUaU    a    Afi  Sole  Alannfactnrerg, 

g    IHCLCHIlAH    M    llUij    »0»,  lOO   trashlnKton  street,      .     CHIOAttO. 


THE     PEMCO     FUSE    ROSETTE 


Has  large,  heavy  contacts  between  cap  and  base,  whicti  have  a  knife- 
like action,  making  a  solid,  broad  and  long  electrical  connection  that 
is  so  strong  that  it  is  impossible  to  pull  cap  from  base.  Send  your 
jobber  a  sample  order.    Price,   13  cents;  lots  of  230,  \0%. 

PERU  ELECTRIC  MFG.  COMPANY,  PERU,  INDIANA. 


^/^/\n       HJI^IVIErV    Is  made  by  selling;   sood  iooIh.     Qoality  is  first 
''*^^-^"      nn^^i^gi  T    „,itT»  ns     wee  the  eK£KK  KOOK: 

SMITH  &  HEMENWAY  CO.,  n.'oi°r,^.^"°°  296  Broadway,  NEW  YORK  city. 


(UL  ddudidAL 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

)  38  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Manufacturers 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


YOU-NEED-A  FAN 

OUR   PEERLESS   DIRECT 
CURRENT    CEILINC    FANS 

CAN'T    BE   BEAT. 
GUARANTEED   FOR  TWO  YEARS. 

TELEPHONES  and 

TELEPHONE  SUPPLIES. 

WRITE  US. 

ST.  LOUIS  ELECTRICAL   SUPPLY  CO., 

II  18  Pine  St.,         -       -        ST.  LOUIS,  MO. 

DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.     Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  ■  Made" 
in  all  sizes  up  to  10  inches. 

EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)               Harrison,  N.  J. 
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■vacHC  r.  PMUirs, 


«.  K.  mMmmmrom,  jm.. 


AMER  CAN  ELECTRICAL  WORKS. 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kxw  HuKK  STOKK,  W.  J.  Wmuon,  M  Ooruanill  lu. 
OXXOAOO  Btobi,  F.  E.  DCCOllOtt.  83  Lllke  St. 

MoirrsBAi,  BKAiroM.Bncna  F.  ruiUiH'  BaatilMl  Wnki. 

MAIN  OFriCie  AMD  FACTORIKS,  PMILUPSDALI,   R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Maotdsctared  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT.   MICH. 


Ix:pansion  Bol-ts 


Forfastemngallkinds  of  stmctare  to  brick  and  stone  work 

Patentee  and  il'f'r,  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOLEDO,  OHIO. 


Six  Yairs  with  Gflneral  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway.    -    NEW  YORK  CITY. 

Patent  Cautet.        Pattnt  Soliciting. 


For  Porcelain  or  Clayln* 
sulating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOGADORE,  OHIO. 


THE  FRANKLIN  MODEL  DYNAMO 


10  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings.  Punchings  and  Materials  in 
sets  with  Blue-prints  and  Directions. 

To  the  electrical  student,  amateur  or  ingenious 
per-on  these  machines  are  of  the  greatest  interest,  as 
they  furnish  practical  experience  In  construction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 


PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  City. 


SPECIALTY    WATER    MOTOR. 

Sizes  from  6  inches  to  '20  inelies.     Triple. 

A  highly  eflicient    Water  Motor  at   a   price 

within  the  reach  of  all.    Our  motors  are  mecnan- 

ically  correct  and  well  constructed.     Suitable 

for  all  kinds  of  light  machinery 


Patent  Applied  For. 
WATER    DESK    FAN. 

Operated  by  water  pres^ure  of  30  pounds  and 
above.  Durable,  efticleut,  attractive.  Can  be 
fitted  up  with  rubber  hose. 

Price.  $7.50. 


TRIUMPH    EXHAUST   FAN-Beited. 

The  only  Fan  made  with  flat,  square  back, 
adjustable  self-oiling  boxes,  with  Phosphor 
Bronze  Bearings.  Most  easily  installed.  Sim- 
ply  lagged  or  bolted  to  opening.   Sizes.  i4to96in- 

Catalogue  and  Discounts  on  Application. 
Export  quotations,  F.  O.  B.,  N.  Y.    We  manu- 
facture Desk  Fans,  Counter  and  Floor  Column 
Fans,  direct-connected,  for  waterpower;  Belted 
('eiline  Fans. 


SPECIALTY    MFC.    CO. 


TRIUMPH    EXHAUST    FAN 

With  Detachable  Motor  lor  all  standard  voltages 
of  Direct  Current,  correct  electrical  and  mechan- 
ical construction.  Most  eflicient.  Motor  amply 
protected  and  convenient  for  iospection.  Self- 
oiling  boxes,  carbon  brushes  and  automaticfeed. 
rheostat  with  automatic  release.  Motormay  be 
detached  and  utilized  for  other  purposes. 

Motor  and  Fan  Frame  shipped  separately, 
making  installation  simple  and  easy.  Sizes, 
30  inches,  36  inches.  42  inches  and  iS  inches. 

400  &  402  S.  Meridian  Street, 
9       INDIANAPOLIS,   IND.,   U.  S.  A. 


New  Reynolds 


For  givingttie  flashing  and  changeable  effect  to  electric  signs, 
show  windows,  outside  displays,  etc. 


All  that  is  perfect  in  flasher  construction-     Saves  one-half  the  current 
in  an  electric  sign  and  makes  ten  people  see  it  where  one  would  otherwise. 

Adjustable  to  any  conceivable  combination  and  can  be  changed  to  any 
other  in  a  few  minutes. 


WRITE  FOR  PRICES. 


REYNOLDS  MANUFACTURING  CO., 


177  ADAMS  STREET,  CHICAGO. 


NATIONAL  CODE  STANOARD 

"0.  K."  Weatherproof  Wire. 
Slow-Bflming  Weatherproof 
and  Slof-Biirning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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WANTED. 

Three  first-class  »raTellne  salesmen  for  elec- 
trical supplies  Address  'auo."  care  Western 
EiectrlclaQ,  510  Marquette  Bldg.,  Chicago. 


WANTED. 

Owing  to  chani,'es  which  the  adverllser  con- 
tea3plates  making  In  his  electric  light  plant, 
will  be  in  marliet  for  an  additional  aUcrnator 
of  from  twelve  hundred  to  fifteen  hundred  lights, 
2,000  or  2.400  volts.  16.000  alternations,  speed 
not  over  l.WO  and  less  preferred.  Address 
"ALTEBNATOR,"  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


WANTED— POSITION 


As  engineer  In  medium  size  plant  or  as  assistant 
In  large  power  plant.  Am  at  present  running 
a  160  K.  W.  plant,  have  six  years'  experience, 
am  strictly  temperate:  good  references;  also  a 
good  reason  for  wanting  to  change.  Address 
"TEMPERATE,"  care  Western  Electrician, 
510  Marqueite  Bldg  ,  Chicago. 


WANTED. 

First-class  experienced  mechanical  draftsmen 
wanted  at  once;  some  of  them  acquainted  with 
electrical  work.  Those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman, 
P  O.  Box  911.  Pittsburg,  Pa.,  stating  experi- 
ence In  full  and  giving  references. 

WANTED. 

Position  wanted  by  an  industrious,  well  ed- 
ucated and  temperate  young  man,  with  some 
good  contracting  or  construction  company 
where  Sunday  worii  is  not  required.  Over  two 
years'  experience  in  electric  plant  work.  Good 
references.  Address  "G."  care  Western  Elec- 
trician. 510  Marquette  Bldg.,  Chicago. 

WANTED— POSITION 

As  superintendent  or  electrician  of  lighting 
plant  Sow  operating  station  of  over  700  K.W., 
using  Corliss  engines.  Ten  years'  experience 
in  all  branches  of  electrical  work,  tlfteen  years 
with  steam.  Address  -SUPERINTENDENT," 
care  Western  Electrician,  510  Marquette  Bldg. . 
Chicago. 

FOR  SALE. 

150,000  pounds  second-hand  Insulated  copper 
wire,  sizes  6.  8  and  10.  G.  MATHES"  SONS  RAG 
COMPANY,  1533  No.  Broadway,  St.  Louis,  Mo. 


An  electric  light  plant,  in  town  of  1,500. 
Plant  in  good  shape  and  paying  well,  but 
present  owners  lack  capital  to  increase  to 
meet  the  growing  demands  of  the  town. 
Two  boilers,  engine  and  two  dynamos. 
Has  run  six  years;  franchise  has  19  years 
to  run  yet.  City  contract.  Will  sell  for 
$4,000,  part  time.  This  is  bargain  for  any- 
one, and  especially  so  lor  a  practical  man 
who  can  own  and  operate  it  himself.  Ad- 
dress "BARGAIN,"  care  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago. 


rOD    CAl  r    Lot  of  62  volt  fans 
rUn    OHLL.  fo**  sale  at  very  low 


prices. 

pIIS''  Walsh's  Sons  &  Co. 


NEWARK, 
N.  J. 


FOR  SALE. 

3.000  lbs.  of  mercury.  Address.  statSnewhat 
price  you  will  pay.  "MERCU  t<y."  care  West- 
ern Electeician,  610  Marquette  Building. 
Cblcago. 


TO  AVOID  MOVING  TWICE, 

We  will  make  especially  low  prices  on  the  fol- 
lowing apparatus  for  a  few  days : 

One  60  k.  w.  multipolar.  Kxcelslor,  l-ift-volt  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Engine.  12  x  13.  practically  new. 

One  7S  k.  w.  rj5-voU  multipolar,  American  Ball 
Generator,  direct-connected  loan  American 
Ball  Kuglne.  complete  with  sub-base,  used 
three  months. 

One  160  h.  p.  1GX15  Phmnix  Enpine. 

One  300  h  p.  I4x  24x11;  New  Yori  Safety  Tan- 
dem Compound  Englue. 

One  100  h.  p.  I3x  I'J  Ph(.i;nlx  Engine. 

Two  100  k.  w.  G-pole,  Triumph.  IlO-volt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  lio-volt  Gen- 
erators. 

TwosOk.w.Jenney, bipolar,  HO-voIt  Generators. 

Two26k.  w.Jenney,  bipolar,  uo-volt  Generators. 

One  250  h.  p.  WorthlnKton  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  looh.  p..  cox  18.  PhwDlx  Boiler,  good  for 
95  pounds  Hartforrt. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 
B.  n.  Cheney,  Mgr.         204  Dearborn  St.,  Chicago, 


EVERYTHING    IN   "SECOND-HAND 
MACHINERY." 

Boilers, engines,  pumps,  Iron  and  wood  work- 
ing machinery.  Saw  and  planing  mills  a 
specialty.  Pulleys,  shafting,  bangers,  boxes, 
gearing,  belting,  etc.  Everything  guaranteed 
as  represented.  Our  prices  are  the  lowest 
HARRIS  MACHINERY  CO..  Minneapolis,  Minn. 


IWlVgl^TI^IMi 


Engineers  of  standing  and  acquaintance  In 
Europe  wish  to  arrange  (or  handling  several 
good  Inyentlons  abroad.  We  want  such  as  are 
adapted  for  the  organization  o(  companies,  etc 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11    Broadway,  New  York. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  vrishingto 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaio. 


"GREGORY: 

-^  electricm: 

<54-62  5.CLINT0N  5T. CHICAGO 

FOR  SALE. 

220-250  volt  Generators. 

One  9-k.  w.  Glbbs  multipolar. 

One  12-k.  w.  Card. 

One  20-k.  w.  T.-H. 

Onu  25-k.  w.  C  &.C. 

One  30-k.  w.  Westinghouse  multipolar. 

Two  40-k.  w.  General'  Electric  multlpolara. 

Two  50-k.  w.  General  Electric  multipolars. 

Send  for  our  Monthly  Bargain  Sheet,  with  net 

prices  on  machines  in  stock  at  our  works.    All 
apparatus  fully  guaranteed. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7x10^  inches. 
THOMAS  ALEXANDER,  188  E.  Randolph  St., 
Chicago. 


FOR  SALE. 


83-50  Volt  Fan  Motors. 

2-100  Volt  Fan  Motors. 
618— 20  Ampere  Shallenberger  Meters. 
230—40  Ampere  Shallenberger  Meters. 

57—80  Ampere  Shallenberger  Meters. 

All  of  the  above  for  16,000  Alternations. 

ADDRESS 

THE  ALLEGHENY  COUNTY  LIGHT  CO. 
43E  Sixth  Avenue,  PITTSBURG,  PA. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOB  CIHCULAK  ANI>  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


ALL  ARC  LAMPS,  $3.00. 

DIBECT  CUKRENT: 
T.-H.,  M  2,    K  2  and  Type  D;  ■Wood,  8in|;le  clutch;  ISrnsh,  double;  "W.  E,,   14  hour; 

American,  single;  Ball,  double. 
AI-TEKNATING  CURRENT:   Helios,  No.  3 ;  Helios,  No.  4;  Helios,  No.  5;  A.  B.,  No.  6. 


ROSE    ELECTRIC    CO., 


ST.    LOUIS,    MO. 


The    Worcester    Polytecboic    Institute, 

■WORCESTER,  MASS., 
T.  C.  MENDENHAI.I.,  Ph.D.,  I,!,.!).,  Presi- 
dent. Courses  of  study  in  Mechanical,  Civil 
and  Electrical  Engineering,  Chemistry  and 
GeneralScience.  New  and  extensive  laborato- 
ries in  Engineering,  Electricity,  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities in  Hydraulics.  200-page  catalogue,  shtyw- 
ing  appointments  secured  by  grnduaies.  tnaiUd 
^ree.    Address  J.  K.  MARSHALl.,  Regristrar. 


High  Speed  Engine  Bargains 


HP. 

200 
90 
75 
65 
60 
40 


Maker. 
Buciceye 
Atlas  C. 
■WestlnghouBe 
Beck-Taylor 
Ball 
A.  is. 


Cylinders. 

16H  X  27 
14x20 
12x11 

lOK  X  12 
10x12 
SH  X  12 


Camp  Engineering  Co.,  47  W.  Lake  SL,  Chicago,  IIL 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

"Write  for  our  free  lIlnBtrated  book. 

*'Caa  1  Become  an  Electrical  Ea{faeer?** 

We  teach  Electrical  EnRlneArlne,  Eleo* 
trio  Ll^htlne:,  Eleotric  RBilw&vB,KechaD> 
leal  Engineerlnff,  Hechanlcal  Drawine, 
etc.,  at  your  home,  by  malL  InitltnM 
Indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-24Z  W.  Z3d  St..  New  York. 


Eldredge  Battery  Voltmeter, 

Fop  Testing   Primary  and  Storage 
Batteries,  0  to  3  Volts. 


The  only  low-price  pocket  Instm* 
ment  Indicating  In  volts.  Coiuiect- 
Ing  posts  have  Don-remoTabtenatB> 
Light  weight  and  neat  In  appeari 
ance. 

Kiaredce  KlectrlcHfigr.  Co^ 
Sprtngfleld.  Mane-.  U.  8.  A. 


Patents 


Fifteen  years  of  cootlnual  practice  before 
the  U.  S.  Patent  Office  gives  me  the  ability 
to  render  Inventors  valuable  service  In  pro- 
curing their  patents.  1  am  an  electrloal  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  and  foreign  patent  lawB. 
Patent  Litigation.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building.  BALTIMORE,  MO. 

Washliigiuii  Uliica,  ou<.  r  ^iroai,  n.  v«. 


ECK 


ER 


Brothers 


39-43 

W.  WASHINGTON  ST., 

CHICAGO. 


Manfrs. 
of  the 
well  ( 
known 


Perfection 


Brushes 

for 
Dynamos 

and 
Motors. 


SEND  rOR  DESCRIPTIVE  CIRCULAFi   AND  PRICE  LIST. 


REPAIRS  l^iXf^cT.idTg!!?;  National  Electric  Company's  Machines. 


Send  your  BURNT-OUT  TRANSFORMERS  to  the 

General  Electrical  Repair  Co., 

141  SO.  CLINTON  ST.,  CHICAGO. 
We  can  REPAIR  them  or  will  BUY  them. 


MANUFACTURERS 

BABBin  METAL,  BAR.  WIRE  SOLDER 

PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago, 


Why  Not  Make  a  Test  Yourself  ? 

Dead  short  circuit  a 

Columbus  Storage  Battery 

Cell  a  number  of  times  and  see  if  the  plates 
buckle.  See  if  this  severe  treatment  causes 
the  filling  to  drop  out.  Test  the  cells  for 
efficienc}'.      Test  them  any  wa}'  you  like. 

WE'RE    NOT    AFRAID. 


The  Columbus  Battery  &  Specialty  Co., 


i 


Write  lor  aCatalogue. 


25  H.  Scioto  St.,  CoLuiBUS,  Ohio- 


I 
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CLOCK     SWITCH 

TURNS  OUT  SHOW  WINDOW  LIGHTS  ANY 
TIME  DESIRED  AFTER  STORE  IS  CLOSED. 

YOU  ONLY  NEED  TO  WIND  THE  CLOCK.  SWITCH  IS  AUTOMATIC. 


Perfectly  Reliable. 
Sent  on  ten  days'  trial. 


RETAIL  PRICES: 

15  Amp.,  D.  P.,  $4.50 
25  Amp,  D.  P.,  5.00 
50  Amp.,  D.  P.,  6.00 


Galeseurg,  111..  Dec.  27,  1900. 
We.  the  undersigned  merobants  of  Galesbiirg,  III.,  have  in  use  one  of  the  Clock  Switches 
made  by  tiie  Colleiie  City   Electric  Company,  and  find  it  satisfactory  in  every  way.    It  is 
easily  set  and  does  riot  get  out  of  order. 

NELSOX.  MARKS  &  CO..  Drv  Goods. 
ANDERSON,  DRAKE  A  CO.,  Wall  Paper,  Paints. 
THE  GALESBURG  SHOE  CO..  Bootsand  Shoes. 
W.  A.  ANDERSON  &  CO..  Boots  and  Shoes. 

COLLEGE  CITY  ELECTRIC  CO., 

CALESBURG,  ILL. 


THESE 
OTB.    I.ITT1.E 


<l 


SHOW    WINDOWS," 

COSIINeOUT 

ETEW  AS  THEV  DO 

ETERYTf'EEK,  CAK'T  GIVE 

YOr  AlV  ADEqCATE  IDEA  OF  ALI. 

THE  GOODS  'WE  UANITFAC- 

TUBE,  BUT 

OUR     CATALOGUE    CAN  I 

SEND  FOR  IT  ! 

EDWARDS  &  CO., 

NEW  YORK. 


jEbwARDS  A^pCo 


The  R.  F.-A.   I.   Monitor  Bell.  7 

rPntl-llt.ll.  , 


rifir "?. 


WESTERN  ELECTRIC  CO. 

NEW  YORK, 
^Eastern  Sellios  Agents. 


Hammer  rod  supported  in  two  places 
and  thrown  strait,'ht  out  jind  in  by  the 
annnfure,  striking  gont'  on  inHide. 
neiir  edge.thus  fe'irint'ii  full,  flear  tone. 

AH  spnDfa  made  or  Phosphor  Bronze 
.ind  so  foi-med  that  there  is  least  pos- 
siule  ytrain. 

Contacts  are  platinized,  adjastnient 
IS  made  by  pressure  on  the  standard 
which  supports  one  contact.  SoBcrews 
or  nuts  being^  used  in  the  adjustment, 
bell  does  not  get  out  oC  order  b3-  oper- 
ation. 

Ordinarily  the  weak  point  is  the 
pivot,  the  unreliable  one  the  adjust- 
ing screw  and  nut.  An  these  defects 
have  been  eliminated,  this  bell  «-ill 
stiind  hard  usage  and  opemte  under 
adverse  conditions. 

The  hammer  entirely  eoncealed  by 
gong  and  cannot  be  tampered  with. 

It  is  especially  adajited  for  use  on 
street  cars.as.in  addition  to  the  advan- 
tages mentioned,  it  is  dut^i.  Insect  and 
moisture  proof. 


^Bwyomi  H-v 


I  Columbia  Wins  I 


COLUMBIA   CARBONS 

WILL  BE  U5ED  EXCLUSIVELY  BY  THE  

Pan=American  Exposition. 

5EE  OUR  EXHIBIT,  WHICH  WILL  INTEREST  YOU. 


National  Carbon  Co.,  Cleveland,  0. 
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BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 


A  SYSTEM  OF  UNITS 


From  which  may  quickly  be  formed,  wired  and   installed 
anything  in  the  shape  of  thoroughly  weatherproof 


ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS    of  any  style  or  variety 


When  through  usin 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  different. 


THREE    BBEWSTER   BECEFTACIiBS   ASSEHBIiED 
ARD    COWNECTED   TOOETHEB. 

Illustrating  method  of  use  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,    or   for  merchants  who   want  to   keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PABTS  or  TBE  UNIT  BEADT 
TO  AS8EaiBIiE. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


THE  COKNECTINCi  I/INK." 


EDISON 

BATTERY  FAN  OUTFITS 


.WiTH... 


EDISON  LALANDE  CELLS 

Are  the  only  efficient  battery  fan  outfits  on  tho 
market.    Invaluable  for  the  sick  rooa. 


Write  lor  Catalogue  Xo.  4. 

EDISON     MFG.     CO., 

135   5  TH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


I       American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 

Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure 'inost  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices :  100  BROADWAY,  NEW  YORK 


■V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works: 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo.  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  III. 


UUJHIMC.  N.  Y..  tt-w. 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth.  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N,  Y. 
Horseheads,  N.  Y. 


Lafayette.  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash. 
Sjn  Francisco,  Cal. 
Salt  Lake  City,  Utah. 
Sydney,    N.   S.  W. 
Trenton.  N.  J. 
Wilmington,   Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


SEGCHDAHL    PATENT 

HAVE  YOU  SEEN 
THE  NEW  TYPE 

"BUG 
PROOF" 

If  not,  send  for 

Samples  and 

Prices. 

ITWILLINTERESTYOU. 

Special  Inducements  to 
the   trade. 

Made  In  all  Sizes  from 

2  In.  up  to  14  In. 

SPIES 

ELECTRIC  COMPANY 

SOLE     MAKERS, 

87-89  W.  Van  BurenSt.' 
CHICAGO,  ILL. 


Thos.  Wrigley'i 

steel  Toggle  Bolt,  Insulated  t| 
Arc  Lamp  Ground  Breakers! 
and  Steel  Girder   Clamps. 


Insulated     ly     Arc  Lamp, 

Ground  Breakers  with  Glass  Ball. 


THOS.  WRIGLEY, 

300-306  Dearborn  Street,        CHICAGO,  ILL 
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MANT'D 
FOR 


CIRCUITS 


THE  Jandus  Electric  Company 


;^a^        Cleveland,  OhiD. 

Chicago.  /Yeyy  Yorf<,  F/7/7ade/phia, 

■i557MonadnochB/k.       ll  Broadwai/.  ^'""^^'f/SIfBLoe. 


BosTon. 

C5J(noyv/es,  7 Arch  ST. 
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HELIOS-UPTON  STORAGE  BATTERIES 

FOR    STREET    RAILWAYS,  POWER    AND    LIGHTING    PLANTS,    FOR 

ELECTRICAL    VEHICLES,    TELEGRAPH,   TELEPHONE 

AND    ELECTRIC    ELEVATORS. 

ftjl^vpnw  Alinni  irO  H^in  ntnjIinO  ^^  make  very  low  prices  for  repairs  of  batteries  manufactured  by  the 
Unl  ILIiT  uUrrLlLU  HIlU  nLrnlnUi  Electnc  storage  Battery  Company.  Send  us  dimensions  of  plates 
required  and  the  number  and  we  will  make  you  a  quotation  that  will  save  you  money.  We  will  guarantee  that  our  plates  can  be  used  with 
better  results  in  installations  of  the  Electric  Storage  Battery  Co.  than  the  plates  of  their  own  manufacture.  To  sustain  our  claims  we  refer  you 
to  the  Kansas  City  Electric  Light  Company,  who  have  a  large  installation,  manufactured  and  installed  by  this  Company. 

HELIOS-UPTON  COMPANY, 


I 


•HII-ADE:L.I»HIAi 


CHICAGO, 


lABODY,    IVIASS.  ^ 
J 


Pah^ericah  Exposition 


THE 


mm 


IS  THE 

SnORTEST  LIKE 


TO 


BVrfALO 


FROM    . 

KANSAS  CITY,  ST.L0UIS.(Hi(ACO 

AND  INTERMEDIATE  POINTS. 

FOR    DEJCWPTIVt    MATTCR.   R-MEi   ETC 

CALL  ON  NEAREST  TICKET  ACCNT   OR  ADDRESS 

C.5.CRANE     Genl  Pass,  c  Ticket  ActNi,  5T.L0UIS 


THR  TELEP^HOKR  HAND-BOOK] 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ''RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

ifember  of  the  American  Institute  of  Electrical  Engineers,  and  of  ilie  Institution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables.''    Joint  Author  of  "Electricity  in  Daily  Life." 

leo  P>aso8,  133  lllus-tra-tions,  Clo-fcH,  F-lancl-Boolc  Size,  Price  $I.OO. 

^^tract  fk-om  Preface.— "This  little  book  has  no  pretension  lobe  considered  a  complete  treatise  on  telephony  as  it  exists  In  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  isl 
feu  that  there  Is  a  demand  for  a  practical  book  on  telephone  working  and  manaf,'emeut.  and  the  TEL  EP BONE  HAND-BOOIC  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  fewj 
chapterB  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the  I 
Dook  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 

No  pains  have  been  spared  to  make  It  the  best  book  of  Its  ki 
everything  regarding  telephone  work  and  management.    It  con 


CHAPTER    1.    The  Inventloh  of  the  Telephone. 

2.  Sound     Waves.    Articulate     Speech 

3.  Electric    Telephony.    The    Befi    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coll:    Its   Use    In    the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet    Telephones, 
The    Bell    Telephone    Receiver. 
Other  forms  of  Magnet  .Telephones, 
The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadler's   Bl-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Biittcher    Receivers. 


nd.     It  Is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
forms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

OONTBNTS 


anyone  can  understand  and  learn  from  It  I 
the  entire  electrical  fraternity. 


9. 
10. 

11. 

12. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 
23. 
24. 

25. 
26. 

27. 


Carbon   Transmitters. 

The    BInke    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER  28. 
29. 
30. 
31. 


42. 


Fai>u«ii«d  »nd  for  .ale  by  ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Building,  Chlcaso 


Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  lu  Telephony. 

Electromagnetic  Retardation. 

Exchange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Telepb- 
ony. 

Recent  Progress.    Appendix. 
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ASWes  e, 


HIGHEST  QUALITY. 
LONGEST  LIFE. 
LOWEST  PRICE. 


n 


Carbons, 

High  Tension, 

Plain  and  Copper 

Coated, 

Enclosed. 

Direct  and  Alternating, 

Solid  and  Cored. 


Carbon 
Brushes, 

Telephone  and 

Battery 

Specialties, 

Electrolytic 
Carbons. 


THE  UNITED  STATES  CARBON  CO. 

Cleveland,  Ohio. 


IM 


».AIVII 


Not  in  Trust. 
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Switchboards 


AND 


Telephones. 


OUR     EXHIBIT 
, AT    THE 
PAN-AMERICAN 
EXPOSITION. 


THE     MOST     COMPLETE       LINE 

OF   TELEPHONE    APPARATUS 

EVER    SHOWN. 


litkoup  Signal  Sn'itchboard  for   Ceatral  Battery. 


KELLOGG  SWITCHBOARD  AND 

SUPPLY   COMPANY. 
233  Green  St.,  CHICAGO,  ILL. 


Central  Battery  Wall    Set. 


THE  BLAKELY 


ESTABLISHED 

1871. 


\ 


\ 


PRINTING  CO.      ^^., 


0^ 


•i. 


■9^ 


•y* 


A- 


ce^^  ..v^ 


vv*^ 


v~ 


.6< 


.vJ^' 


>>:v*^ 


A<V^ 


.ve^ 


><* 


CO' 


,\o^ 


<<v' 


.oS-^ 


v.-"- 


^ 


Largest 
Newspaper 
And  Periodical 
Publishing 
House  in 
America. 


f^Oi* 


x6*^ 


.//••''•• 


126  =  132   MARKET 
STREET,  CHICAGO. 


■■I 


i 
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MANHATTAN 

ELECTRICAL 
SUPPLY    CO. 


LARGE  STOCK  OF 


Gross-Arms,  Pins, 
Brackets,  Braces  "nd  Tools 

ALWAYS  ON  HAND. 

When  you  start   your   spring    construction,    START    RIGHT 
by  buying 

^^^^^^Vv^vW  GOOD  MATERIAL  AT  RIGHT  PRICES. 
We  Have  Both  and  Make  Prompt  Shipments. 

ELECTRIC  LIGHT  AND  TELEPHONE  SUPPLIES. 


We  Are  the  Largest  Manufacturers  of  Electrical  Supplies  in  this  Country. 

A  FSmr   OF  THE   G-OODS   ITITX:   IKEAKXS. 


JHE    MESCO. 

*^r  batteB* 


¥ 


32  OORTLANDT  STREET,  NEW  YORK.    186-188  FIFTH  AVENUE,  CHICAGO. 
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THE  YURGAE  'i^l 

ALL  ''CENTRAL  ENERGY." 


EXCHANGE,   INTERCOMMUNICATING,  FIRE 
ALARM,  POLICE  and  MESSENGER  SYSTEMS. 

WRITE  US  FOR  PRICES,  CATALOGUE  AND  DISPLAY  SHEET. 


Yurgae    Signalphone    Mfg.  Co., 

MILWAUKEE,   WIS. 


KELLOGG 

PAY  STATIONS 


KELLOGG 
THREE  SLOT  PAY  STATION. 


FOR  TELEPHONE 
TOLL  LINES. 


No  electrical  connections. 

Signals  mecbanically  produced. 

Each  slot  gives  a  different  and  distinct  sig^ial. 

Coins  deposited  In  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,  the  combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backboard. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

220  South  Creen  Street, 
CHICAGO. 

NEW  YOEK  OFFICE:    346  Broadway. 


Ton  cannot  operate  this  ma- 
chineivithapennyon  a  string 
or  by  irorking;  irires  throngh 
■lots. 

TRY  THE  OTHERS. 

fVe  have  macbines  for  all 
kinds  of  service. 
(Sent  on  30  day*'  trial. 


THE  AMERICAN  TOLL 
TELEPHONE  CO., 

so  Sheriff  St.,  Cleveland,  0. 


MAGNETS 


HAeXSTS,  SOIiKNOIDS  AXD  INDrCTIOIT  COILrS  HADE 

ANT  SIZE  AND  TO  ANT  BESI8TANCE  FOB 

TEIiEPHONE  AND  SW^ITCH- 

ROABD  TVOBK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


i 


FISHER  BLDC,  CHICAGO. 


PHILLIP8DALE,  R.  I. 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE  CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY.  31-45  WEST  RANDOLPH  STREET. 


♦ 


t 
t 
t 


"New  Standard"  Dry  Batteries 

ARE  THE  STANDARD  OF 

OUR  NAVY  AND  THE  WORLD. 


An  experience  of  many  years  in  dry 
battery  manufacture  has  given  this 
battery  the  supremacy  it  holds  over  all 
others. 

It  Is  the  best  dry  cell  ever  made. 

They  are  made  in  all  standard  and 
special  sizes. 


THE  "AUTOGAS"  DRY  BATTERY  FOR  PORTABLE 
SERVICE  IS  THE  BEST  MADE. 


compactness 
is  a  requisite, 


ROCHE, 


42 


INVENTOR 

VESEY 


CftM-COKTAa 


AND    SOLE    MANUFACTURER, 

STREET,  NEW    YORK. 
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TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        UCO      f^fl 
CHICAGO,  U.  S.  A.  I  CLi   IfirUi   UUa 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Donble  SuperTisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Slaintenance  Bednced  to  a 

Minimnm. 

The  Method  of  Operating  that  we  have  adopted  has   been 

determined   upon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


Youwant  to  avoid  trouble  in 
your  exchange  apparatus/ 

You  want  to  cut  down  expen- 
ses in  switchboard  repairs 

You  want  to  give  your  sub- 
scribers an  immediate 
answer  when  they  call 

You  want  the  latest  and  best 
telephone  switchboard  to 
be  had  anywhere  .... 

IF 


eET  A 


UNION 

TELEPHONE 

SWITCHBOARD 

MADE  BY 

The  Union  Switchboard  Go. 

ERIE,  PA. 


f 


TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 


IT  REPRESENTS   THE    HIGHEST   TYPE   OF   MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  is  Complete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-50  W.  Jackson  Boulevard.  CHICAGO,  U,  S.  A. 


No.  35. 
CENTRAL   ENERCr 

Telephone. 


J.  H.  VAN  VLISSINQEN,  President. 
L.  a.  WHEELER.  Vice-President. 


Wn.  C.  HEINROTH,  Treasurer. 

L.  a.  BOWnAN,  Sec'y  and  Oen'i  Manager. 


Western  Telephone  Construction  Go. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL ! 

We  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Chicagfo  to  Winthrop  Harbor,  III.  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Buildingf,  Chicago,  111. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY: 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL. 
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Pole  Houses,  Double'lNDEPENDENT  TELEPHONE  SUPPLY  CO., 


Enclosure 


J 

Absolutely  dry.  all  doors  close  against 
shoulders,  with  supporting  straps,  painted 
three  coats  lead,  50  pairs,  $7.00:  75  pairs, 
$7.50;  100  pairs,  $S.oo. 


Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


le  ^A^.   Mllssour  J   A.ve. 


.A  1^  IM ^ Ulf^ ^ K IVI  K 1^ T . 

Weare  prepared  to  furnish  you  an  estimate,  with  plans  and  speclflcatlons.for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  informaiion. 


The  Independent   Telephone  Construction  Co.,  334  Dearborn  Street,  CHICAGO. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


Iron   Pole  Seats,  light,   strong, 
convenient,  safe,  cheap.    Cost  $4.00  each. 

If  a  man  fell  from  a  seat  like  that,  could 
be  reasonably  sue  you? 


^4    to  3  amperes,   one  set  free  with  dis- 
tributing panels.      Extras,    $1.00  per   C. 


$g.oo  per  M. 

Cable  Distributing 
Boards, 

Combining  screw  contacts  with  washers, 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


\ni.--9   i 


Bi-^ 


View 
of  Two 
Panels, 
Capacity 

Fifty  Pairs 
or  One 
Hundred 

Conductors. 


Dimensions  of  Panel  Boards: 

25  Conductors.  4^3  inches  by  12  inches. 
50  "  4^        ■■        •■    2I>^      '■ 

75  "  4H       "        "    31 

100  "  4J4       "        "    40>^     " 

Send  for  catalogue  on 
CROSS  CONNECTING  BOARDS. 

100  conductors,  gj'g  inches  by  38)^2  inches. 


FARR 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE, 


KOKOMO  TELEPHONES 


\A/ill  Sa-tis-Fy  YOLJ. 

NOTHING  IN  FRONT  OF  THEM. 
liVrite  as  for  particnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

NO;  KOKOMO,  IND. 


DEALERSZanuCGNTRACTGRS 

For  Satisfactory  Intaroommunloating: 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,       •       -      Cleveland,  Ohio. 


EuREKi  Depolarizing 
Solution  for  battery  cells. 

WRITE   US  ABOUT  IT. 

8PAHR    &     SWINGLE. 

IMILLERSBURC,   OHIO. 


^ 


The  Incandescent  Lamp  Replacer  ano 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St..      Boston.  Mass. 


American  Titrifled  Conilnit  ComBany, 

UANTTFACTrmEBB  07 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General- Offices:  39  Cortlandt  St.,  N.  Y. 


D.  L.   BEIMSON, 

CONSULTINQ,  CONSTRUCTINQ, 

ELECTRICAL  AND 

MECHANICAL   BNQINEER, 

620  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHICAGO. 


THE  F,  BISSELL  CO, 

TOLEDO,  OHIO, 

Makeri  of 

Telephone  Specialties. 


Central  Battery  System 


FULL 

MULTIPLE 

SWITCH 


LAMP 
SIGNAL 
BOARD 


AND  THE  INSTRUMENTS  TO 
CO  WITH  THEM. 


A  Direct  Beading  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  S(A€}i:  &  BBO., 

Successors  to  American  Electric  Bpeclsltr  0»., 
1»8  £.lberty  St.,  Kew  Xork  Ctty. 

New  York   Agents  Wirt  Eleotrlo  Co.  Kheo- 


itatfl  and  Brushei. 


SPECIAL 
BRIDGING    PHONE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Generator,  1,600-ohm  adjustable 
Ringer,  Carbon  Llgbtnlng  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bi-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mlle  Una  of 
No.  12  iron  wire  and  Is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND  FOR    SAMPLE    AND    BE  CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST.,  CHICAGO,  ILL 


AREiYOU  LOOKING  FOKTROUBLE? 

IF  SO,  GET  A  COPY  OF 

TELEPHONE  TROUBLES 

AND  HOW  TO  FIND  THEM 


LE?  I 

Esl 


BOTH  MAGNETO  AND   COMMON   BATTERY 
SYSTEMS. 

Sth  Edition  Just  Out.     Price,  25c. 


Liberal  Discounts  to  Agents. 
Address 


t       W.  H.  HYDE  &  CO., 

S    Drawer  1564.  Milwaukee,  II.  .S.  A. 


CHICAGO 
TELEPHONE 

SUPPLY  GC^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

UeatloD  tills  paper. 
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One  Customer  Writes: 

"We  have  used  this  torch  to  displace  the  common  gasoline  torches  for  all  kinds  of    line    work. 

"The  old  style  torch  was  never  satisfactory  for  line  work,  and  especially  if  there  was  any  wind 
blowing,  but  with  this  torch  we  find  that  we  can  handle  No.  6  and  No.  4  wire  out  of  doors  very  nicely, 
and  in  some  cases  much  more  convenient  than  with  a  slush  pot  and  furnace;  the  wind  seems  to  have 
but  very  little  effect  upon  it. 

"I  am  very  sure  that  it  is  only  necessary  to  get  this  torch  introduced  to  make  it  a  fast  seller, 
especially  to  any  that  will  appreciate  a  torch  that  will  work  when  they  want  it  to." 

THE  TURNER  MOGUL  GASOLINE  TORCH.  ,n 


SI^HIJFACTrBED  BY 


I'KICE,  SO.OO  XKT. 


The  Turner  Brass  Works, 


ISO  K:in^le  Street, 


OHIC.^00. 


GASOLINE    MOTOR    CASTINGS 

For  Constructing  Automobile 
Motors,  4  H.  P,  and  74  H.  P. 

OPPOSITE     CYLINDER     BALANCED     TYPE 
WITH  BLUE  PRINTS, 

bOV^KI^k     AMODK^    CO., 

North  Chelmsford,  Mass. 


TRADE  HARK. 

Tested  Fuse  Wire  and  Fuse  I<inks. 

standard  for  Aecnracy. 


In  the  manafactnre  of  Fuses  there  are  two  eseentials. 


isT,  accuracy;  2d,  uniformity, 
The  steady  increaaelQ  our  busiiiesB  during  the  past 
twelve  years  is  the  beat  evidence  that  our  goods  meet 
all  reqnirements, 

""All  kinds  of  Telephone  Fuses  and  Bases, 
well  made  and  at  low  prices. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

911, 358  Deuborn  St.,  Chfujo.    853  Broadway,  New  York. 


BisF. 


our 


The^ 

'BuffaJo 

Route ' 


1901 

Pan=Ainerican 

ELxposition 

I  Big  Foot  Eonte  in  connection  ■witlil 
I  Lake  Shore&Michigan  Southern  and  I 
I  New  York  Central  R.R,  offersthe  finest  | 
I  equipped  train  serrice  at  frequent  in-f 
^tervals  to  Bufialo  from  Soutli  &  West.| 
M.  E.  Itt^Us,  President. 
Warren  J.  Lynch,  Genl  Pass,  Agt, 
W.RDeppe,A.G,RA. 
CinclnnatL 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 


229  SO.  GREEN  ST. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/I 


CHICAGO. 
'nish    Best  Quality 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co< 


WORKS    AT 
TRENTON.  N.  J. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


Technical  Education  by  Mail 


The  .tmcrlpan  School  of  Corresponilpnce  offers  ii 

Engineering  Courses  under  a  staff  of  instructors  t 

tlie  best  technical  schools   of  the  counlry.     It  is  chanered 

ider  the  educational  laws  of  Massachusetts.  It  is  located 
in   Boston,  the  home  of    three  of   ihe  foremost    technical 

hools  of  the  land.  It  is  not  intended  to  take  the  place  of 
a  residence  school,  but  to  enable  that  class  of  ambitions 
people  vho  have  no  opportiinitj"  to  attend  a  residence  school 
to  p  irs  e  —  under  the  guidance  of  afile  instructors — studies 
dunng  their  leisure  moments  which  they  feel  to  be  of  value  in 
ihcir  laily  lives.  To  introduce  the  high  staiidardof  instnic- 
lion  tho  Trustees  have  voted  to  award  a  limited  number  of 

Free  Scholarships 

J        Electrical    T^  •  • 

Inr^rrEngmeenng 

iDCludiog  a  Thorough  Course  in  Mechanical  Drawing 

This  offer  also  affords  an  excellent  oppottuniry  for  individual 
and  private  instruction  in  Mithematics,  the  Natural  Sciences 
and  Mechanical  Drawing.     Prospectus  on  request. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Boston,  Mass.,  TJ.  S.  A. 


Our  Students 
Succeed 

Our  instruction  helps  students  to 
better  positions  and  higher  sala- 
ries.   This  is  what  a  student  says: 

A  Lineman  Benefited. 

My  coarse  has  been  a  benefit  to  me  in 
many  ways.  When  I  enrolled,  I  was  work- 
ing as  a  lineman. 
Owinfi  to  the  ex- 
cellence of yoarin- 
BtractioD,  I  was 
advanced  to  the 
position  of  dynamo 
tender,  and  then  to 
trimnier.  with  an 
increase  in  wapea. 
I  am  now  getting 
practical  eiperi- 
ence  in  handlinir 
machinery  and 
winding  arma- 
tures, T  Bhall  al- 
ways be  a  good 
friend  of  the 
ecboola. 

Feed  W.  Hocghtalihg, 
Three  Rivers,  Micb. 

Instruction  by  Mail 

for  Electrical  Workers  In  Electri- 
cal Engineering,  Power  and  Light- 
ing, Railways,  Lighting.  Car  Run- 
ning.   Monthly  payments. 

When  writiug,  state  subject  In 
which  interested. 

ISTEESATIOS.iL  CORRESPONDESCK  SCHOOLS 


IMPROVED 

WARREN 


ALTERNATOR 

SANDUSKY 
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LARGE    STOCKS.    PROMPT    SHIPMENT.    WRITE    FOR    DELIVERED    PRICES. 


m 

DO 


BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  Mgr.  .AStHE\/IL_L 

LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  In  operation.  Capacity,  60.000  per  day.  Write  forpriees  on  pin  and  bracket  specialties 


M*NUr*CTUHERS    OF.. 


Ideal  Fire  Protection 

FOR  ELECTRICAL  APPARATUS. 

SEE  IT  AT  ELECTRIC  LIGHT  CONVENTION, 

INTERNATIONAL  HOTEL.  NIAGARA  FALLS,,Rooms  116-118. 


The  Bossert  Electric  Construction  Go. 


-MANUFACTURERS  OF- 


STEEL  OVTLET  AND  JUNCTION  BOXES, 
8WITCHBOABDS,   PANEIi    BOARDS.    SWITCHES,  ETC. 


Construction  Tools  and  Materials. 

Cross-Arm  Braces, 
Pole  Steps,  Digging  Bars 
and  Shovels. 
Conduit  Cleaners,  Reels, 

PIKE  POLES,  DISTRIBUTING  POLE  TOPS. 

Special  Tools  or  Apparatus  Manufactured 
to  Drawings  or  Samples. 

CORRESPONDENCE  SOLICITED. 

W.  H. ANDERSON  &  SONS, 

Tool  Manufacturers, 

18  and  20  Macomb  St.,  Detroit,  Mich. 


All  Steel  Cable  Reel  Jack. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  I,  E.  E, 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary  Converters — 

Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 

pbase     System  —  Three-phase     System  —  Monocyclic  System — 

Frequency — Calculation  of  Transmission    Line,    Etc.,   Etc. 

Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
in  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO. 


STOMBAUGH  GUY  ANCHORS 


■liiiill 


A  WRENCH  MUST  BE  USED  WITH  ALL 
3%,  5  AND  6  IN.  ANCHORS. 


3H,  5  AND  6  IN.  ANCHORS. 

CITIZENS'   ELECTRIC  LIGHT  CO.,  CLINTON,  ILL., 

Write  under  date,  April  29,  ISOl : 

..  »  «  4  THE  STOMBAUOH  GUY  ANCHORS  have  given  perfect  satisfaction. 
The  Guys  are  holding  35-foot  poles,  on  which  are  suspended  3S-lh.  Arc  Lamps. 
They  are  surely  lahor-savers,  and  that  means  a  money-saver. 

"Yours  respectfully,       .1.  J.  STOCK,  Manaoeb." 


FOR  SALE  BY  ALL  ELECTRICAL  SUPPLY  DEALERS. 

W.  N.  MATTHEWS  ^  BROS., 

SOLE  DISTRIBUTING  AGENTS, 

603  CARLETON  BLDC,  ST.  LOUIS. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


i 

ARRANGED   IN   BOOK   FORIVI,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It.  t 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago,    i 


Mav  i8,  igoi 
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CEDAR  POLLS 

LINDSLCy    BROTHERS    COMPANY 

MCNOMIIVEE.  M(CH.    AMD      PORTl-AN  D,   ORECON. 

WHOLESALE  PRODUCERS 

^0-FOOT   TO    80~FOOT    POLES   OUR  SPCCIALTY 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  DP  to  80  ft. 


BERTHOLD  CROSS 

&  JENNINGS,  ARMS. 

ST.  LOUIS.  LONG  LEAF 

Chemical  Building.  PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

PRIXVIPAIi  OFFICES,  SAeiKAW,  3IIOH. 


IPJ^XaWji^  (Mi^^fjeJ^M   §lW^kWi«V   ^MTCS/  ^ 


CEDAR  PflirS  JOHN  H. FOWLER 

JL.U/1    \    I    U1.L.V         (705-7   F/SHEff  Bi-OG-..  CHiCAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg«  Stock  Constantly  on  Hand. 


Poles 


ONE  BOATLOAD  OF 

And  have  four  more  coming  at  Detroit,  BESIDES 
dozens    of  cars  every  week  at  our  inland  yards. 

All  this  don't  hinder  us  from  quoting  LOW  PRICES  ?o"?e*e"ryo"!r'^uirie=.""'"°""'' 

MALTBY  LUMBER  CO.,BayCity,  Mich. 


WE  ARE  ESPECIALLY  STRONG  OK 

25  ft-  6  and  7  inch  and  M  ft,  6  inch  tops. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rards:    PIHCO.VM5IG.  MICH.    GREEBT  BAX,  WIS.    STEW  tOSfOOS.inS. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  tlVholesaiers  of  White  Cedar  Products. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  xo  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS. 

SINGLE,  DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PDMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Compressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.. 

267  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A^ 


CEDAR  POLES. 


GEORGE   W.   BtNHAM,  Producer, 

PETOSKEV,  MICH. 


CEDAR  POLES  '^"'"'^ '"''  ^^'^^'^^ '''  ^'  '^'^^' 

-  07an  Lumber  Co..  -    St.  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewlsburg,  Tena.,  Braoch  Office, 

Kellertoo,  la.,  Oak  Mills,  Montlcello,  Ark. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manu  facturers  of  Rheo- 
stats in  the  World. 


COOL.IDOE:  F'VJEL-  AND  SUPPl-Y   C?0. 

TTHITR  CF.DAR  K^^^  ■        BT*  ^S 

and  PACIFIC  COAST      F^^^^vCaa^Sa 

OFFICE,  836  Claaranty  BIdg.,  MIlVNEAPOIilS,  mSlV. 


CEDAR 


^A/l-^-^Erli  BERO 

CEDAR     CO., 

WITTENBERG,    -     WISCONSIN. 


POLES. 


STREET  RAILWAY  TIES. 

Our  specialty,  7  foot  white  cedar  ties  for  £lectric 
and  Street  Railways. 

E^X  PERRIZO&SON8, 

I  ^^9  ■  Daggett,  Mich. 


G.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Oar  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and   Bagley,  Mich. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 


TIES. 


ElOTon  Pole  Yards  in  Mlchiean. 

Wholesale  FrodacerB  for  30  jean. 


Cedar  Poles.    Q.  W.  SMITH,    Producer- 


Three  Central  Yards.    Office,  839,  225  Dearborn  St.,  Chicago. 


CENTRAL  MANUFACTURINC  CO. 

CHATTANOOGA,  TENN., 

Yiltaw  Hina  Croi.  Arms,  Loouii  Pins,  Oak  Pin.,    Electrleil 
Mouidingi,  Oak  Bracket..     Large  slocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^yWBITE  US. 


nTPi 


M. KLEIN    &  SON 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    about    ihem. 
It  is  of  Interest  to  all  iiuemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  ''i?HV/G°o^'££.''" 


lniliaDapolis-Ari,BracM&Pinco. 

Succ«saors  to  J.  S.  MAGERS, 

MANUrACTURCRS  OF 

Armt,  Brickets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  lock  Blocks. 

'oilier:  I2SS.  Meridian  SI.,  Inilllnipolli.  Ind. 
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It 


*HIS  is  an  up-to-date  Babcock  &  Wilcox  boiler,  designed  for  a  working  pressure  of  200  pounds,    it  is  con- 
structed throughout  of  wrought  steel.  No  other  sectional  boiler  is  so  built.  This  is  the  type  now  used  by 


The  Metropolitan  Street  Railway  Co.,  N.  Y. 

The  Manhattan  Elevated  Railway  Co. 

The  Boston  Electric  Light  Co. 

The  Atlas  Cement  Co. 

The  Metropolitan  Street  Railway  Co.,  Kansas  City. 

The  American  Sugar  Refining  Co. 

The  Boston  Edison  Co. 

The  Baldwin  Locomotive  Works. 

The  Boston  Elevated  Railway  Co. 

The  Consolidated  Traction  Co.,  Pittsburg. 

The  Pennsylvania  Railroad  Co. 

The  Commonwealth  Electric  Co.,  Chicago. 

United  States  Navy  Yards. 

The  South  Side  Elevated  Railroad,  Chicago. 

and  hundreds 


The  Cambria  Steel  Co. 

The  Atlanta  Railway  &  Power  Co. 

The  New  Orleans  Drainage  Commission. 

The  Georgia  Electric  Light  Co. 

Philadelphia  Public  Buildings. 

United  States  Electric  Light  Co.,  Washington. 

The  Independent   Electric  Light  &  Power  Co.,  San 

Francisco. 
The  Cleveland  Electric  Railway  Co. 
The  Cincinnati  Edison  Co. 
San  Francisco  Gas  &  Electric  Co. 
The  Los  Angeles  Pacific  Railroad  Co. 
The  Central  London  Railway. 
The  New  South  Wales  Government  Tramways, 
of  others. 


The  Babcock  &  Wilcox  Co. 


85  LIBERTY  STREET,  NEW  YORK. 


'ii 


BOSTON,  35  Federal  Street. 

PHILADELPHIA,  mo  North  American  Building. 
SAN  FRANCISCO,  32  First  Street. 
PITTSBURG,  604  Empire  Building. 
NEW  ORLEANS,  339  Carondelet  Street. 


Branch  Offices: 


CHICAGO,  1215  Marquette  Building. 
ATLANTA,  GA.,  817  Equitable  Building. 
CLEVELAND,  415  Cuyahoga  Building. 
MEXICO  CITY,  7  Avenida  Juarez. 
HAVANA,  CUBA,  ii6>^  Calle  de  la  Habana, 


Send  for  our  book,  "Steam. 
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STURTEVANT 

ELECTRIC  PROPELLER  FANS 


MANUFACTURED   IN   ALL   SIZES  FROM 

18-incK  to  120-in.cK 


In,  smaLll  SLrvd  medi\jm  sizes  the 
motor  is  of  the  bipola^r  type, 
entirely  enclosed  a^nd  d\ist-proof, 
designed  for  the  specific  pvirpose  of 
driving   the   proper   size   of  fa.n    ^   ^ 

The  fa.n  bla-des  are  so  formed  as  to  pick  \ip  the  a.ir  at  the  inlet  edge 
at  low  velocity,  to  move  it  forward  in  an  axia.!  direction,  and  when  well 
under  the  influence  of  the  blaLde  to  discharge  it  at  maximum  velocity. 
As  Bl  naturatl  result,  the  efficiency  is  very  high.  The  wheel  is  partia-lly 
enclosed  within  a.  conoidal  inlet  ring  which  decreases  the  frictional 
resistance. 


CAPACITIES  FROM 

2.000 

TO 

175.000 

cubic  feet  per  inirvute 

Large  fans  are  usually  equipped 
with  motors  of  the  eight-pole  pattern, 
supported  upon  an  independent 
pedestal. 

All  motors  are  of  the  same  high 
grade  as  our  regular  commercial 
machines.  The  entire  equipment  is 
in  each  case  designed  and  built 
within  our  own  works. 

Send  for  our  new  Cata- 
logue No.  116  of  Disc 
and  Propeller  Fa,n.s  ^ 


B.  F.  STURTEVANT  CO..  BOSTON.  MASS. 


J^eta  yorK 


Thiladelphia 


'^ 


Chicago 


London 
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Gold 
Medal, 
Paris. 
1900. 


MEDIUM    AND 

HIGH    SPEED 

THE 


CHICAGO  OFFICE:  _    ,.    . 

1526  Monadnock  Building. 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


:noine 

ERIE,  PENNSYLVANIA. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


m. 


i 


FOR  CATALOGUE, 


I  THEJEFFREY  MFG. CO. 
COLUMBUS,  0.  ■ 


6AS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  iodern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


THESE  ENGINES  CAN  BE 


SPRINGS 

ALL    SMALL    SPRINGS    USED 
sr    ELECTRICAL    TRADE, 

MOTOR    OR    MOTOR     VEHICLE     MFRS. 


THE  WALLACE  BARNES  CO. 


Established    185  7. 


BRISTOL,   CONN. 


Submit  samples  for  prices.    Complete  assortment,   high-grade  coi>d 
rolled  steel  always  In  stock.    Catalog  upon  application. 


SUMMER  HOMES. 

la  the  Lake  Country  of  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway,  are  hundreds  oE  most 
charming  summer  resorts.  Among  the 
list  are;  Fox  Lake,  Delavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqua,  Star  Lake, 
Fronlenac,  AVhite  Bear,  Minnetonka, 
Marquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc.,  etc. 

For  illustrated  booklets  "Summer 
Homes  for  1001"  and  "In  the  Lake 
Country,"  send  address, with  six  cents  in 
postase,  to  F.  A.  Miller, General  Passen- 
per  Agent,  Chicago,  Milwaukee  *.fe  St. 
Paul  Railway,  Chicago,  111. 


g      MDNON  TRAINS      ;i 


MDNDN ROUTE 


i;     Trie  DIRECT  LIN£  BETWEEN     iv 

S    CHICAGO,  s 

I  INDIANAPOLIS  I 

fCINCINN/Vri.| 

I  4Trairv3  daily  [j 

;|  CITY  OFFICE  232  CLAR^  5T,  || 

'11  I   -^>_/f;=^W»    CHICAGO.         eI 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOO. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning'.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever)'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
•'California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,  •  New  York 
601  Chcs't  St.,  -  Philadclphi; 
368  Washineton  St.,  Boston 
301  Main  St.,  •  •  Buffalo 
313  Clark  St.,  •    •     Chicago 


435  Vine  St..  -  Cincinnati 
S07Smithficld  St.,  Pittsburg- 
334  Superior  St.,  -  Clcvelanil 
17  Campus -Martlus.  Detroit 
3  KlDgSt.,East.Toronto,ODt. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  UlXOar  CBUOIBIiB  CO.,    -    JEB8EY  CITY,  Hr.  J. 


\ 


TROPENAS  DEPARTMENT 


SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

691  OLD  COLONY  BUILDIIO 
CHICAGO. 


THE  SARGENT  CO.. 


f  |_  M'CORMICK  TURBIME. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  U5e.  STATE  REQUIREnENTi 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


i 


THOROUGH  INSPEGTIOHS 

AND 

Insurance    against    Loss   or     Damage    to 

Properly  and    Loss  lOf  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J,  M.  ALLEN,  President, 
WM.  B.  FRANKLIN,  Vice-President, 
P.  B.  ALLEN,  Second  Vlc«-Presldent, 
J.  B.  PIERCE,  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  F.MIDDLEBROOK,  Asst.  Secretary. 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

LATEST  AMERICAN  PRACTICE. 


Nearly  300  pages  and  79  Illustra- 
tions. Cloth.  $1.00.  Send  for  full 
descriptive  circular. 

SPON  &  CHAMBERLAIN, 

12  Cortlandt  St.,  New  York,  U.  S.  A. 


When  Traveling  Northwest 

See  that  your  ticket  reads  via 
^A/ISCOIMSI■M 

RA.II-'NA/A.Y 

For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily    from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  -  WIS. 


\ 


AT,T.   EMPIjOYES 

In  the  operating  department  of  the  "Alton  Koad  "  are 
required  to  pass  mental  and  physical  exanilnatlona 
calculated  to  secure  absolute  safety  to  passengers  and 
frelpht.  Fidelity,  promplnese,  and  accuracy  are  re- 
warded hy  the  merit  Bysteni,  the  result  being  that  one 
of  the  ealest  railways  in  the  world  ia 

"the    ONI^y   WAX"" 


REG.TRADE MARKS   Jhe  Rhosphor  Bronz E  Smeltin^Co.[imited, 

2200   WASHINGTON  AVE.,PHILADELPHIA. 
I      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^ 

„  INGOTS.CASTINGS, WIRE, RODS.SHEETS, ETC. 

>/« ,/,/„> il„n,r  — DELTA    METAL 

VX  CASTINGS,  STAMPINGS  rnd  FORCINGS 

/dELTa\  oRI  GINAL  and  Sole:  Makers  in  the   U.S. 
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THE    ORIGINAL 


REYNOLDS  FLASHER 


A  proven  success  for  use  on  electric 
signs  and  show  window  display,  sav- 
ing from  30  to  50  per  cent,  on  light 
bill,  and  increasing  the  attractiveness. 

Made  Only  by 

REYNOLDS  ELECTRIC  CO. 

221  Fifth  Avenue,  CHICAGO,  ILL. 


PRACTICAL  ELECTRICITY 

PRICE,   $2.00   PREPAID. 

287  Pagea.      427  Questions  and  Ansvrers.     95  lllastratioas.     20  Tables  {all  that's  required) 
Size,  6x4^  Inches.    Flexible  Blading,    Set  la  a  good,  readable  size  type. 

TS  a  SCHOOL  for  the  beginner  and  a  VALUABLE  REFERENCE  for  the  Electrical  Engineer.  If  you 
■*■  are  willing  to  study  carefully  the  nineteen  chapters,  and  work  out  correctly  the  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  given  in  back  of  book  to  verify  your  own 
answers,  you  (whether  you  are  the  college  student,  the  ambitious  young  man.  the"  staiionary 
engineer,  the  motorman.  or  anyone  else  whom  the  study  of  electricity  would  benefii)  will  have 
a  knowledge  of  electricity  which  you  could  not  acquire" from  any  other  source  for  ten  times  the 
cost  of  this  little  book. 


Chapter. 
I— Wiring. 

II— Electric  Batteries,  Electric  Plating. 
Ill— Magnetism. 
IV— The  Magnetic  Circuit. 
V— Magnetic  Traction. 
VI— Magnetic  Leakage. 
VII— Energy   in   Electric   Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IS— Calculation  of  EMF's  in  Electric  Ma- 
chines. 
X— Counter  EMF. 


Chapter. 

XI— Hysteresis  and  Eddy  Currents. 
XII— Armature  Reaction. 
XIII — Sparking. 

XIY^Winding  of  Dynamos  and  Motors. 
XV— Proper  Method  of  Connecting  Dj;na- 

mos  and  Motors— Self  Excitation. 
XVI— Diseases  of  Dynamos  and  Motors, 
i?- '  Their  Symptoms  and  How  to  Cure 

Them. 
XVII— Arc  and  Incandescent  Lamps. 
XVIII— Measuring  Instruments. 
XIX— Alternating  Current. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


By  CLARK  CARYL  RASKINS. 


Cloth  SI. 00. 
Paper      .50. 


A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE, 

There  are  many  elementary  books  anout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  underrtand  it,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  Intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeiTored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry: 
.Applied  Electrfi-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Dereloping 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  given 
to  illustrate  thepractlcaiapplicationof  element- 
ary principles  is  gaining  for  it  a  reputation  as  a 
text-hook  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO.,  siomarquettebldg.,  CHICAGO. 


r 


\  PRACTICAL  FEATURES 

I  OF  TELEPHONE  WORK. 

♦ 

i 


By  A.  E.  DOBBS. 

,  7  by  5 1-4  Inches.  Illustratei.    134  pages.   Appendix,    75  Gents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author.  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING 

BIO  MARQUETTE  BUILDING,  CHICAGO. 


CO., 


INDEPENDENT 

TELEPHONE 

CONVENTION 


BUFFALO, 

June  I  1-13,    1901. 

THE  WESTERN  ELECTRICIAN 

Of  June  8th  and  15th  will  cover  this 
important  annual  event  in  telephone 
circles,'  which  promises  to  be  the  most 
interesting  and  instructive  meeting  in 
the  history  of  the  association.  To 
increase  your  business  among  the  tele- 
phone exchanges  of  the  world  you 
should  be  largely  represented  in  the 
advertising  columns  of  the  above 
numbers 


NOW   IS   THE   TIME   TO 
RESERVE   YOUR   SPACE. 


Western 
Electrician 


510  Marquette  BIdg.,  CHICAGO, 
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Lightning  Arresters 


Assure  Protection  to 
Valuable  Electrical  Apparatus* 

The  result  of  years  of  experience  and  investigation. 


Prevent    Generator    Current    from    following    in     wake     of     / 

lightning  discharge. 


Westinghouse   Electric 

&  nanufacturing  Co.,  Pittsburg,  Pa. 


•••••••• 

•••••••• 

■*••• 

■••• 
■••• 


::::  ' 


••••      J 
••••      1 

•••• 
•••• 
•••• 
•••• 
■••• 
•■••      I 


All  Principal  Cities  in  U*  S*  and  Canada. 


•••••••••••••••••••••• 
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DON'T  WAIT  UNTIL  THE  CRASH  COMES 

And  you  are  in  the  hands  of  the  sheriff,  but 
install  the  Holly  System  of  Underground 

Steam  Mains  at  once, 
which  will  enable  you  to 
sell  your  exhaust  steam  for 
enough  to  pay  all  your  sta- 
tion expenses  and  interest  on 
the  investment  for  steam 
mains,  thus  securing  your 
electric  current  free.  It  is 
cheaper  than  waterpower. 

WRITE  FOR  OUR  NEW  PAMPHLET  GIVING  FULL  EXPLANATIONS.    MENTION  WESTERN  ELECTRIQAN. 

AMERICAN  DISTRICT  STEAM  CO.,  lockport.n.y. 


May  18,   1 90 1 
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FORT  WAYNE  ELECTRIC  WORKS 

(INCORPORATED). 

THE    "WOOD"    SYSTEMS    m    LIGHT    AND    POWER. 

-== SPECIAL    BOOSTER   SETS. ^ 


We  are 
Prepared  to 
Build  Booster 
Sets  to  Special 
Specifications. 


75    K.  W.    BOOSTER. 


Highest 

Efficiency 

and 

Durability 

Guaranteed. 


FOR  INFORMATION  ON    ANY  KIND  OF    ELECTRICAL   APPARATUS,  WRITE  TO  ONE  OF  OUR. BRANCH 

OFFICES,  OR  TO  THE  MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE, 


NDIANA. 


♦♦♦♦W  > 


i^^' 


LPFFFL 


NIAGARA 


TURBINES 


JAM 


ADAPTED    FOR    DRIVING 
ALL    KINDS    OF 

WATER     POWER 
PLANTS 

.  .  .  SPECIAL    FEATURES  .  .  . 

High  speed,  combined  with  efficiency.  Gate  easily 
controlled  by  governor.  Close  regulation  and  steady 
motion    make    them     desirable   for    direct    couple. 

SPtCIAL  tTTENTION  GIVEN  TO   DESIGNING  «ND  BUILDING 
HORIZONUL   WHEELS    FOR    DIFFICULT    SITUATIONS. 

EIGHT  NIAGARA  TYPE  under  220  FEET, 

Niagara  Falls, 

FOUR  NIAGARA  TYPE  under  60  FEET, 

Montano.     21  3riIeM'  Electrii'  TrunsmisHion. 

FOUR  NIAGARA  TYPE  under  125  and  200  FEET, 

Utah.     05  anil  50  Miles'  Electric  Tran«mfK!«fon. 

FOUR  NIAGARA  TYPE  under  21  FEET, 

Montana.'  50  Miles'   Electric  TransniiSNion. 

PAMPHLETS  AND  PHOTOGRAPHS  '  PLEASE  ADVISE  POWER  REQUIRED 

ON  REgUEST.  AND  YOUR  HEAD  OF  WATER. 

Mention  tlie   tBTESTEKX    ELECTKICIAN. 


O        r^r\  SPRINGFIELD, 

OC  ^^  Vi^  ■)  OHIO,   U.  S.  A. 


▼ 
1 


i 
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STAR 
WHITEWASH 

ANO  DRY 
PAINT  PUMP 

For  ui»«   In    Elcotrtc 
PlaotAftnd  Power 


»«■       THE  STAR  BRASS 
•  WORKS, 

67-69  S.  Canal  St.. 
Chicago,  III. 

8«nd      for     drcuUn 
ftnd  prices. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


SuriiBAi.  Office  ahs  Works, 
WUkesbarre.  Pa. 


Niw  York  Offici. 
eo  Dey  St 


Oricago  Officb, 
I»)l-2  Marqiintte  Bldg 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  losulation  and  mechanical  piupoics,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO..  -    Wilmington,  Del. 


•iyiiJ/A 


ft  NINERftl  PMDUGT 


FOR  HIOH-CRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  Bldg..  Chicago,  III. 


GRINDS  1 

pimc 


'         UCAMALST.         '"\nn. «     —"J 


N.CANALST. 

CHICAGO-ILL- 


T'ltTAiwOftKOR 


KARTAVERT. 

BAfiP  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

Vor  BlMMeal  aa4  Mwhmilcal  Purpoees,  Raltway  Dost  Ooardi,  Wmun 
UM  pMUags.   Patent  Ttvmi.Hng  ointi. 

MAxmiAonmBii  BT 

THE  KAflTAVEBI  liANUfACTWINe  CO..  Wllnlngtoi,   M 


STERLING   EXTRA    INSULATING    VARNISH. 

•t«rUBK  Bxtra  BIacIk  Plnlnliinsr  TamlBli, 

Hterllns:  Black  Air  Drylnc  TamJah,  _  ' 

St«rUBC  Black  Core  Vl«t«  Tamlalu 


THE  STERLING  VARNISH  CO., 

rittsburg.  Pi.,  U.  S.  A. 


THE  STERLINB  VARNISH  CO.. 

9S  ColmoreRow.  Birminghim,  Fnglaie 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 


AMERICA. 


GKNBBil.  OrricEs:     16-1  MARKET  STREET, 
NEWARK,    N.    J. 

HlUlons  In  use  on  One  Hundred  and  Forty-Plve  (145) 
raHroa<i3  in  ibe  United  States,  on  over  Seven  Toousand  Five 
Hundred  (T.GOO)  miles  of  traclc. 


CHICAGO  TELEPHONE  COMPANY. 


37.000  TELEPHOIItS  IK  SEBYICE. 

Business  or  Residence,  i6  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


i  Black  Diamond  File  Works 


Bat.  IMS. 


IBC.  I8»5. 


Twalv* 
Medals 
Awarded  at 
Inlarnational 
Expotltiani- 


3«  OVS  CtOODCI  ABB  ON  BAliE  ISI  AVKBY  I.EAI>I](G  HABDWABI 
V|  MTOBB  IN  THB  ITKITBD  liTATBS  AlTD  OAXADA. 

I  G.  &  H.  BARNETT  COMPANY, 

§  PHILADELPHIA,  PA. 


Low  rates  for  all.   Small  rates  for  small  users. 


COMTRACT  DEPARTMENT,  •"VircSri^ffr"*' 


GARR  COMMUTATOR  TRUING   DEVICE. 

DIRECTLY  ATTACHABLE  TO 
ANY  MACHINE  HAVING  A 

REMOVABLE  BEARING   CAP. 

Built  In  Two  Sizes, 

TYPE  A. 

Op«r8tlve  on  Cotnmula- 
torg  up  10  and  Includlni 
20  Inches  In  diameter  nni 
12  incb  face. 

TYPE  B. 

Adaptf^d  to  Commutators 
up  to  and  including  48 
Inches  In  diameter  and 
18  Inch  face. 

WRITE  FOR 

UESCRIPTIVE 

MATTER. 

THE  AKRON  ELECimCAL  MANUFACTURINrbo.,    AKRON,  OHIO. 


GAS  ENGINE  IGNITERSj 

FDR  STATIONARY,  MARINE  AND  AUTOMOBILE  ENGINES. 


DYNAvo     IGNITER, 

$12. CO. 

fMACNETO  IGNITER 
$18  OO. 


A  j;as  engine  Is  not  com- 
plete without  one  of  these 
Igniters.  Will  save  its  cosi  In 
a  few  months  and  will  make 
a  better  fipnrk  than  a  buttery. 
Fully  Kuaranteed, 


inw*"^" 


SEND  FOR 
CIRCULAR. 


^. 


'■*: ii»;:i::i.i=Ji(*ii,;ii,iSiiUi 

-the:   CiEkRL.1  si-IE  &   piimcm   co.| 

232IEast  Clifton  Ave.,  CINCINNATI,  OHIO. 


».! 


J 


NATIONAL  ELECTRIC  LIGHT  CONVENTION  REPORT  NUMBER. 


Vol.  II7III.       $3  Pei  Ahh. 


PuIjIuMqk  CompiLny,  Chicago. 


CHICABO,  MAY  25,  1901. 


10  Cents  A  Copy.       NO.  21, 


SIMPLEX 


INSULATED 
WIRES   AND    CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  U^DEBCRO^JND  AND  SUBMARINE. 


acstcrn  selling  agent, 
H.  R.  HIXSON, 

>  I  3?  Monadnoci  Block.  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlll,  BOSTON,  MASS. 


*0N'^ 


1889— Fsrla  BxpoaltioB, 
Hedal  for  Babber  Insolatlaa. 

1893~TVoTld's  Fair, 
Kedal  for  Bobber  lasnlatiOB. 


THK  STAKDAAD  FOB 

BUBBEB  IWSrLATIOIir. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "T^r  Wires. 
THE  OKONITE  CO.,  Ltd 


ffSSi-wSi'',"'.  }ih«.«.'.. 


253  Broadway,  Hew  York. 


Gao.  T.  Mtnion,  Gtii'l  Sail 
W.  H.  Hidglni,  Sec». 


INDIANA  RUBBER  AND  INSUUTED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TBLEORAPH   AND   FIRB   ALARH    CABLES. 

All  WIrtt  u»  tntid  at  FactoiT.  JOXESBOBO,  rSB. 


"  PHONO -ELECTRIC" 


WIRE 


'IT'S 
TOUGH.". 


Trolley--Telephone--Teleg:raph. 

If  you   want  a  strong,  lough   and 
reliable  line  wire,  use 

"PHONO-ELECTRIC." 


BRIDGEPORT  BRASS  CO.. 

19  Murray  St..  New  York. 


"Phono-Electric 


CEDAR    m      RQl-ES 

INS     DISTANCE     "PHONE:.__y ///(^  VV  R  I  T  E        US 

A. P. HOPKINS  &  C0.E5CANABA.MlCH. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


USED  BY  SIGNAL  CORPS  U.  S.  ARMY  and  ADOPTED  AS  THEIR  STANDARD. 

OUR  TELEPHONES  STAND  EVERY  TEST  AND  ARE  ALWAYS  SATISFACTORY. 
GIVE  THEM  A  TRIAL  AND  BE  CONVINCED.    PARTICULARS  FREE. 

ERICSSON   TELEPHONE  CO.,  296   BROADWAY,  NEW  YORK. 


Seventh  Reason 

why  Bullock  Dynamos  and 
Mii'sors  are  specified  by  the 
better  cUss  o(  engineers  is 
because  they  are  built  accord- 
ing to  the  reaiinmendations 
of  the  Committee  on  Stand- 
ardization appointed  by  the 
American  Institute  of  Elec- 
trical Engineers.     Send  for 
our  descriptive  bulletins. 

Bullock  Electric  Mfg.  Co., 

CiDcionati,  U.S.A. 

i<5                                                        • 

Queen  tc  Co., 

1010  Cbeatnnt  St.,  Phila. 

480  MONON  BLB6.,  CwlCAOO. 

I-T-E 

CIRCUIT  BREAKERS 

CUnER  ELECTRICAL  CO.,  PHILADELPHIA 

«a^  2,000  IN  USE. 

^^^^■^^P    Bipolar   »d    MulClroUr   Uoton 
^^^^^^HB      rromHto50  borsepower.    DyiiA' 
^^^^^^^B     moB  from  10  UghU  to  7O0.    We  mU 

^^^^■^^■Ka  orreDC  Qood  proQts  for  ftgenta. 

^■BpB^^  TheHofMrtElecMIt.Co..Troy,Ohlt 

Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instrument*,  X-Raj 
FocusTubes,  Induction  Coils. 

OHIO  ELECTRIC  WORKS. 

CLEVELAND,  OHIO, 

Are  now  mailing  their   new  illus- 
trated   catalogue   of    the    leading 
Electric  Novelties  and  Appliances. 
Write  for  an   early  copy  with  dis- 
count sheet. 

fiBB_^   CONTINUOUS  RAIL  JOINT  COMPANY 

gSiH^^^^^^^^K^U                      GBlfXKAl.  OmcEs:    164  MABKET  STREET, 
;  ^^^9|^^^^^^HH|^^^^te^                             NEWARK,  N.  J. 
^^^S3^^99^^^S^^^^^^^^^^^b     MiltfODS  In  use  on  One  Hundred  and  Forty- 
-*^^^^^^^^^^^SBB|^^^£3^^^  F1'«  (145)  railroads  in  tbe  Dniled  States,  on 
"^"■^-^^^Sj^r^^SgSBKCfff**     over  Seven   Thousand   Five   Hundred  (7,500) 
^SV^B^EItfWS^*'                    miles  of  track. 

^ESTIIH  Electeal  Ingtoment  Co., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


Weitou  "Boand  Pattern"  Voltmeter, 
Style  F. 


We  desire  to  call  attention  to  a  line  pi 
cbeap  but  excellent  Switchboard  Instra- 
ments  for  Direct-Current  Circnits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instrnments  are  particolarly 
suitable  for  Isolated  Plan  is  and  Feeder 
Circnits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  730  volts. 
Ammeters  in  ranges  from  i  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLIX— European  Wesion  Elertrical  Instru- 
ment Co..  Br.terttrasse  So.  B8. 

Lo.sDOS— EUlottBroj-.So.lOlSt.MarttnsLane. 

Mention  tlieT\-E9TEES  Electbicus  when  writ- 
ing tor  ca'.aiogues. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Street  Railway  and  Electric  Hants, 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  ceota  in  stamps,  we  will  mail  to  «ny  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.       ^rlte  M.  W.  STARK,  Sec'y  and Treas.,  for  particulars.       ELKHART.  IHD. 

HOLOPHANE  CLASS  CO., 

IB  Eas-fc  sand    S-fe.,  N  E>M^  Y^RK- 

Gompound  Prisiti 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTINS. 

ON  B  8U.VBB    M  6  d  3  I  8 

Awarded  at  Ptr'.i  Eipotltlon. 

WRITE  FOR  CATALOGUE. 
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Morse  Learners'  Instrument. 


Lever  Leg  Key. 


Railway  and  Electrical  Supplies. 


Instruments,   Batteries,    Insulated   Wires 

and   Line  Equipmen^ts. 


SEND    FOR    PRICES. 

CATALOGUES   AND    LEARN- 
ERS' MANUAL  FREE 

ON    APPLICATION. 


Aluminum  Lever  Sounder. 


Main  Lfne  Soundfner  Relay. 


We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Milford,  Conn.,  and  are  adding  valuable  improve- 
ments to  the  District  Call  Boxes  and  Registers  manufactured  by  said  company.  Our 
new  plant  is  rapidly  being  enlarged,  and  we  can  beat  the  world  in  prices  on  the 
instruments,  supplies,  etc.,  manufactured  by  us.    We  make  only  the  best. 
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A.  D.  C.  CENTRAL  STATION  Equipped  with  "CblOri&C  Bccumulators 

MEANS   AN    UP-TO-DATE    LIGHTING    PLANT. 

By  storing  the  current  during  the  periods  of  light  loads  the  generating  units  are  operated  economically: 

B}'  suppl3'ing  this  current  during  periods  of  heavy  loads  the  number  of  generating  units  required  is  reduced  to  a  minimum: 

By  being  always  available  in  case  of  emergency,  Chloride  Accumulators   '■'•remove  a  constant  load  from  the  Generat 

Manager  s  mind.'''' 

Send  for  Descriptive 
Bulletins  describing 
ottier  advantages. 


The  Electric  Storage  Battery  Co. 


Allegheny  Avenue  and  19th  Street,  Philadelphia,  Pa. 


Sales        I        New  York, 
Offices:  T     100  Hroadway. 
R  -29 


Boston,  Chicago,  Baltimore. 

60  State  St.        Marquette  Bldg.  Equitable  Bldg 


St.  Louis. 
WaiDwright  Bldg. 


San  Francisco, 
Nevada  Block, 


Cleveland. 
New  England  Building, 


Detroit, 
Michigan  Electric  Co 


I^I^^^^II^XJ^ML     For  Incamdescemt  Lamps  and  Everything  Else, 


PUMINUH    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
We  sell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


]BA.K:B>ie     «&    CO., 

MANUFACTURERS  OF   PLATINUM   IN   ALL  SHAPES. 

Newark.  N.  I.  New  York  Office,  120  Liberty  Street. 


♦ 

♦ 
♦ 
♦ 

♦ 


♦ 


Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in   accordance  with   the    specifications   of  the  largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows  : 


_i< 

<tr 
UJO 

I  DC 
HI 

H  Id 
OX 
ZH 


Q. 


« 


iF**«ie 


iiliiii 


MriIEEl.^^*^li 


KiKii 


Bundle   of  Telephone  Wire 
with  Seal  Attached. 


AVOID    SUBSTITUTION 

■  I  on     Copper  "Wire,  bare  and  insulated,  single  and 
ALuU     stranded,  for  telephone,  light  and  power. 

GALVANIZED  STRAND. 


of  inferior  wires  by  seeing  that  every  bundle  is  tagged 
(according  to  grade)  with  one  of  these  seals. 

AMERICAN  STEEL  &  WIRE  CO., 

THE  ROOKERY,    CHICAGO.   ILL. 


a 
♦ 

♦ 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co ....  — 

Akron  Smoking  Pipe  Co ^0 

Albereoe  Stone  Company.  .  :24 

Alexander,  Thomas 22 

American  Battery  Company. .  22 
American  Bridge  Company.. .23 
American  District  Steam  Co. .33 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Heater  Co.. 20 

Amer.  El.  Telephone  Co 33 

American  Electrical  Works.. .21 
Amer.  Refit.  &  Lighting  Co. ..21 

Amer.  School  of  Corresp 32 

Amer.  Steel  &  "Wire  Company.  3 
Amer.  Toll  Telephone  Co ....  30 
Amer.  Vitrified  Conduit  Co.. .32 
Anderson  &  Sons.  W.  H 3i 

Baker  &  Company 3 

Ball  Engine  Company 3S 

Barnaclo,  F.  W 21 

Barnes  Company,  Wallace — — 

Bamett  Company,  G.  &  H 40 

Beardsley  Gravity  Dam  & 

Construction  Co 1 

Becker  Brothers — 

Belknap  Motor  Company 20 

Benham.  George  W 35 

Benson,  D.  L 21 

Berthold  &  Jennings 35 

Besly  &  Co.,  Charles  H 40 

Big  Four  R.K — 

Bissell  Company,  The  F — 

Bine  Ridge  Locust  Pin  Co — — 
Bossert  EL  Constmction  Co.  .34 
Boston  El.  Htg.  &  Po-n-erCo.  10 
Bowers  STannfacturing  Co  . .  .40 

Bridgeport  Brass  Co  1 

Brunt  Porcelain  Works,  G.  F.17 
Bnllock  Electric  Mfg.  Co.,  1,  15 
Bunnell  Telegraphic  &  EL  Co.  2 

Camp  Engineering  Company.22 

Carlisle  &  Finch  Co — 

Central  Electric  Co 12 

Central  MIg.  Company 35 


Central  Telephone  &  El.  Co.  .32 
Century  Telephone  Const.  Co.32 

Chaillet,  Adolphe  A 20 

Chicago  &  Alton  Railroad..  ..36 

C.  &N.  W.  R.  R 36 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co.  ..22 
Chic.  House  Wrecking  Co 23 

C,  M.  &St.  P.  R.  R 36 

Chicago  Mica  Company 40 

Chicago  Telephone  Co  40 

Chic.  Telephone  Supply  Co.. .32 

Church,  Isaac 31 

College  City  Electric  Co 10 

Columbus  Batt.  &  Spec.  Co..  — 
Continuous  Rail  Joint  Com- 
pany of  Ajnerica 1 

Coolldge  Fuel  &  Supply  Co.. 35 

Couch  &  Seeley  Co — 

Crescent  Mfg.  Company 22 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co 35 

Cutter  Elec.  &  Mfg.  Company.  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  19 
DeDion-Bouton  MotoretteCo.  4 
Diamond  Meter  Company —  7 

Diehl  Mfg.  Company 26 

Dixon  Crucible  Co.,  Joseph. .36 

Edison  Decorative  &  Minia- 
ture Lamp  Department 20 

Edison  Mfg.  Company 22 

Edwards  &  Company 25 

Eldredge  Electric  Mfg.  Co.. .  — 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company.  20 
Electric  Storage  Battery  Co . .  3 
Electrician  Pnb.  Company... 31 
Elec.  Motor  &  Equipment  Co.26 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 

Faries  Manufacturing  Co 40 

Farr  Tel.  &  Con.  Supp.Co.30,  32 


"For  Sale" Advertisements  ..  22 
Ft.  Wayne  Elec.  Works.,  Inc.. 39 

Fowler,  .lohn  H  35 

Franklin  Eng.  &  Elec.  Co.  ...— 

Gates  &  Co.,  J.  Holt  5 

General  Electric  Company.  8,  9 
General  Electric  Repair  Co...— 
General     Incandescent    Arc 

Light  Company 14 

General  Incand.  Lamp  Co — 14 
Globe  Auto.  Telephone  Co..  ..33 
Gordon  Battery  Company.... 32 
Gould  Storage  Battery  Co  — 18 
Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company.. .22 

Harris  Mach  inery  Co 23 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co.. . — 
Hazard  Manufacturing  Co...— 
Heath  Electric  Company  ....21 

Helios-Upton  Company 5 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. ..  I 
Holtzer-Cabot  Electric  Co. ..  4 

Hopkins  .&  Co.,  A.  P 1 

Huebel&Co.,  C.  J 35 

Humphrey,  Henry  H 20 

Hunter  Fan  &  Motor  Co 25 

Illinois  Maintenance  Co 22 

Incandescent  Electric  Light 

Manipulator  Company — 

Independent  TeL  Const.  Co.. 32 
Independent  TeL  Supply  Co.32 
Indianapolis  Arm,  Bracket  & 

Pin  Company 35 

Indiana  Rub.  &  Ins.  W.  Co... .  1 
India  Rubber  A;  Gutta  Percha 

Insulating  Company 30 

Intemat'l  Corres.  Schools  .  ..22 

Jeffrey  Manuiacturtng  Co ...  .36 
Johnston,  Thomas  J 21 

Kansas  City  TeL  Mfg.  Co — 


Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 28,  34 

Keystone  Elect.  Inst.  Co 21 

Klein  &  Son,  Mathias 35 

KokomoTel.  &  El.  M.  Co 33 

KuselTel.  AELMfg.Co.,  D.A.  33 

Lafayette  College 4 

Lea  Electric  Mfg.  Co 10 

Leather  Preserv.  M.  Corp 36 

Leavitt,  R.  H 35 

Leclanche  Battery  Company.22 

Leffel&  Co.,  James 27 

Lindsley  Brothers  Company.. 35 
Lowell  Model  Co — 

Maltby  Lumber  Company ....  35 
Manhattan  Elec.  Supply  Co..— 
Manhattan  Gen'l  Const.   Co.  4 

Manross,  F.  N 19 

Mason  Tel.  Pay  Station  Co... 30 

MatthewsA  Ero.,  W.  N 35 

McLennan  &  Company,  K  —  20 

McRoy,  John  T 20 

Mica  Insulator  Company — 

Mietz,  A 40 

Miscellaneous  Advs 22 

Missouri  Electrical  Mfg.  Co..n 

Modem  Gas  Engine  Co 36 

Mogadore  Insulator  Co 40 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 36 

MunseU&  Co.,  Eugene 20 

National  Carbon  Company...— 
National  Conduit  &  Cable  Co.20 

National  India  Rubber  Co — 

National  TeL  Equlpm.  Co, ...31 

New  York  Ins.  Wire  Co 19 

Non-Polarizing  Dry  Batt.  Co.— 
Northern  Elec.  Mfg.  Co 19 

Ohio  Electric  Works 1 

Okonite  Company,  The 1, 13 

Ozan  Lumber  Company 35 

Pacific  Electric  Company 33 


I^or    Ol^ssiCieca    'Ex^CL^isl    o*    .^^jgk%reirt:lseX33.eX3.t:fi 


Palmer  &  Olson 5 

Palmer  Brothers 36 

Paragon  Fan  &  Motor  Co — 

Parsell&  Weed 10,21 

Perrizo  &,  Sons — 

Peru  Elec.  Mfg.  Company ....  5 

PhiUips,  Eugene  F 21 

PhiUips  Insulated  Wire  Co. .  .21 

Phosnix  Glass  Company — 

Phosphor-Bronze  S.  Co 36 

Pignolet,  L.  M 20 

Pittsburg  &  L.  S.  Iron  Co 35 

Porter-Morse  Company 35 

Queen  &  Company 1 

Raven  Mining  Co ', . . . .21 

Reislnger,  Hugo — 

Reynolds"  Electric  Co 6 

Reynolds  Mfg.  Company  —  7 

R.  L  Teleph.  &  Elec.  Co — 

RlchmondtEl.WireCond.  Co.  5 

Rockwood  Mfg.  Company 1 

Roebling's  Sons  Co.,  J.  A 30 

Rose  Polytechnic  Institute. .20 

Sage&  Bro.,  F.  B 32 

St.  Louis  Elec.  Supply  Co —  4 

Sargent  Company,  The 36 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.. 38 

Schureman  &  Hayden 22 

Shelby  Electric  Company I 

Simplex  Electrical  Co.,  The..  I 
Simplex  Interior  Telep.  Co.,  33 

Smith  &  Hemenway  Co 20 

Smith  Co.,  S.Morgan 21 

Smith,  O.  W a5 

Spahr  &  Swingle 32 

Specialty  Mfg.  Company  ....  6 

Spies  Electric  Company 19 

Spon  &  Chamberlain — 

Sprague  Electric  Company  ..18 
Standard  Construction  Co.  ...32 

Standard  TeL  &  Elec.  Co 31 

Standard  Underg.  Cable  Co.  ..— 
Stanley  Elec.  Mfg.  Company„19 

See    E*<afi:e    O* 


Stanley  Instrument  Co 5 

Star  Brass  Works 33 

Sterling  &  Son,  W.  C 35 

Sterling  Electric  Company.  ..28 

Sterling  Varnish  Co.,  The 36 

Stewart  &  Co.,  Frank  H 5 

Stilwell  -  Bierce     &    Smith- 

VaUe  Company 23 

Stow  Mfg.  Company 5 

Stromberg-Carlson   TeL  Mfg. 

Company 31 

Sturtevant  Company,  B.  F....40 
Swarts  Metal  Refining  Co . . . ,  27 

Tenn.  Lumber  Company 35 

Thomas,  Wilcox  &  Dietz 32 

Torrey  Cedar  Company 35 

Turner  Brass  Works 34 

Union  Switchboard  Co 33 

United  States  Carbon  Co J6 

U.  S.  Wire  Conduit  Co 5 

Valentine- Clark  Co.,  The ^ 

Varley  Duplex  Magnet  Co. .  30 
Vosburgh,  W.  C.  Mfg.  Co  ..  .24 
Vulcanized  Fiber  Company.. 40 

Wabash  R.  R.  Co.. 34 

Wagner  Electric  Mfg.  Co....  15 

Wagner,  Herbert  A 20 

Walsh's  Sons  &  Company 22 

Warren  El.  Mfg.  Company  ...  21 

Western  Electric  Co 7 

Western  El.  Supply  Company.29 
Western  TeL  Const.  Company.  33 
Westlnghouse      Electric     & 

Manufacturing  Company. .  38 
Weston  Electrical  Inst.  Co...  1 

WlHyoung,  Elmer  G 21 

Wisconsin  Central  R.  R 36 

Wittenberg  Cedar  Co 35 

Worcester  Company.,  C.  H..  35 
Worcester  Polytechnic  Inst.  23 
Wright  &  Craycroft — 

Yurgae  Signalphone  Mfg.  Co.28 

Zerbe  Company 22 
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PARAGON 
FAN  MOTORS. 


\A/^Ri-rE: 


ICES. 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO 


>♦»♦•♦•♦•♦• 


LAFAYETTE  I 
ICOLLEGE, 

EASTON,  PA. 

Thoroughly  equipped  technical  courses  in 

Civil,  Mining  and  Electrical  Engineering 
and  Chemistry. 


FOR   CATALOGUES   ADDRESS   THE    REGISTRAR. 


«♦«♦»♦■♦>♦•♦•♦•♦•♦■♦•♦•♦•♦•♦•♦•♦•♦>♦■ 


ilg,TfgJSl-^i 


SOLE  AMERICAN  AGENTS 

AND 

LICENSED    MANUFACTURERS 

rOB 

BOUTON&CO.   OF  FRANCE. 


DE   DION   ''MOTORETTES" 


ARE  THE 

STANDARD 

OF  THE 

WORLD. 

"Motoretles"mav  be  seen  and  tried 


at  CHICAQO  OFFICE,  147  Michigan  \ 

A  ...... .i.  V 


N.  Yj  Type  "Motorette.' 


DE    DiON-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  ii  BROADWAY,  NEW  YORK. 


YOU-NEED-A  FAN 

OUR  PEERLESS  DIRECT 
CURRENT   CEILING   FAIMS 

CAN'T  BE  BEAT. 
GUARANTEED  FOR  TWO  YEARS. 

TELEPHONES  and 

TELEPHONE  SUPPLIES. 

WRITE  US. 

ST.  LOUIS  ELECTRICAL   SUPPLY  CO., 

I  I  18  Pine  St.,         -       -        ST.  LOUIS,  MO. 


«>!S><S>«^'Sks><s><s.^<$><$><8.<S>'S>.$><j>«..^<!>^^^<S>($><j..$.«>.S>-5><s><S><S>S><S.<^*<5'<S><S'^*<S><$>«'<s>*<S><5>*«>«^ 


TMI 


\A^II 


A   HOT  TIME 

IN   EVERY  OLD   TOWN   THIS  SUMMER. 

Keep  Cool»H.-C.  Fan  Motors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages. 

HOLTZER-CABOT  ELECTRIC  CO., 

Send  for  1901  Catalogue  and  Prices.     397  Dearbom  St.,  GHICA60.  Factory,  Brookline,  Mass. 
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Sometimes  You  Want 


to  put  on  a  cord  adjuster    X 
after  lamp  is   suspended    *^ 


T"^  Stewart 
Cord 
Adjuster 

AT 

$1.00  PER  HUNDRED 

is  the  best  and  cheapest 
you  can  buy 

FRANK  H.  STEWART  &  CO. 

35  N.  7th  St. 
PHILADELPHIA. 


HELIOS-UPTON 

Storage 
Batteries 


For  Street  Railways,   Central  Station   Lighting,  and 
Power  Plants,  Isolated  Lighting  Plants,  Elec- 
tric   Vehicles,     Telegraph,    Telephone, 
Fire     Alarm,    and      Police     Signal 
Service,    Electric    Launches, 
Mining     Locomotives, 


And  all    Purposes  to   which    Batteries  are 
Applicable. 


HELIOS-UPTON  COMPANY 


NEW  YORK  AGENTS: 

THOMAS  &  BETTS, 

141  Broadway.  N.  Y. 


CHICAGO,  ILL. 
PHILADELPHIA,    PA. 
PEABODY,  MASS. 


"PALMER    (a     OLSON" 

1,    2,    3,    a,    7X.    10    H.    P. 

FOR    COMPACTNESS. 

DURABILITY. 

HIGHEST    EFFICIENCY, 

SIMPLICITY. 

NOISELESSNESS. 


Detailed     Mechanical     and     BZlec* 

trical  Perfection  and  Graceful 

Design    in 

Motor 
Con.str\iction. . 

Catalogue  and  price-lists  on  application. 

PALMER. 
<a  OLSON 

MANVFACTUR.ERS, 

210  Centre  Street, 
NEW  YORK. 


The  "Pemco"  Rosette 


it  of  greatest  value. 


The  solid  manner  In  which 
they  are  built,  the  general 
design  and  the  ease  with 
which  they  are  used  make 
Send  a  simple  order  to  your  jabber 


PERU  ELECTRIC  MFG.  COIHPANY,  Peru,  Indiana. 


MfiMSlSfRDDraPtlt 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  31^-inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  lyi  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 
ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1 115  and  1116  Manhattan  Building,  CHICJG1. 


ESTABUSHBD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.     For  Portable 
nriUiDE,  Tapping.  Reamlnp,  Emery  Grinding,  etc. 


"Write  for  Catalogue  and  Prices. 

STOW  MFG.  C0.(  BInghamton, 


H.  Y. 


Gen'l  European  Agents,  Selig,  SonneHtbal  &  Co., 
B5  Queen  Victoria  Street,  London,  England. 


IKEUNICIPAIji    PImANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

15  MONADNOCK  BLOGKi 
CHICAGO. 


J.  HOLT  GATES  &  CO., 


U.  S.  Wire  Conduit  Co 

KEW  KENSUreTOir,  PA. 

Manufacturers  of  ''Standard"  Interior  and  Exterior  Flexible  Enameled 

WIRE  CONDUIT  TUBING 

PITTSBURG  FREIGHT  RATES. 

Representative  houses  wanted  to  handle  our  goods. 


flfCTfiO  QALVAN/ZjED  Qndu/t 

I**     ALL  FITTINGS 

RICHMONDT  ELECTRIC  WIRE  COWUIT  CO. 

Of   MILWAUICEE,  WIS. 

ADDRC55    ALL  CORRESPONDINCE  TO  rMTORY  OFFICE  WAI/KEGAN./LL. 


BEARING  METERS. 


DON'T   FORQET 

YOU  ARE.  LOSING   MONEY  BY  USING  OLD  FASHIONED    END 
STANLEY  METERS   SAVE  YOU  THIS  LOSS. 

SEND  FOR   DESCRIPTION. 

Stanley    Instrument    Company. 

General  Sales  Department :    144  Broadway,  NEW  YORK,   N.  Y. 

Pacific  Coast  Agency:  33  New  Montgomery   St.,  SAN  FiJANCISCO,  CAL. 


WESTERN   ELECTRICIAN 


May  25,  1901 


JUNIOR  WATER  DESK  FAN. 


r4UBt  Applied  For. 


Operated  by  water  pressure  of  30  pounds  and 
above.  Durable,  efllcleot,  attractive.  Can  be 
fitted  up  wltli  rubber  hose. 


SPECIALTY  WATER  MOTOR. 


Km^^' 


Sizes  from  6  inches  to  '20  inches.    Triple, 

A  highly  elticlent   Water  Motor  at   a  price 

within  the  reach  of  all.    Our  motors  are  mecnan- 

ically  correct  and  well  constructed.     Suitable 

for  all  kinds  of  light  machinery. 


Price,  $7.60. 
CATALOGrS  AND  OISCOUNTt^  ON  APPIvICATlON. 

Export  quotations,  F.  O.  B.  N.  Y.      We    manufacture   Desk   Fans,   Counter    and 
Floor  Column  I-'aos.  direct-connected,  for  waterpower;  Belted  Ceiling  Fans. 


Specialty  Mfg,  Co., 


400  &  402  S.  MERIDIAN  STREET, 
INDIANAPOLIS,  IND.,  U.  S.  A. 


THE    ORIGINAL 


REYNOLDS  FLASHER. 


A  proven  success  for  use  on  electric 
signs  and  show  window  display,  sav- 
ing from  30  to  50  per  cent,  on  liglit 
bill,  and  increasing  the  attractiveness. 

Made  Only  by 

REYNOLDS  ELECTRIC  CO. 

221  Fifth  Avenue,  CHICAGO,  ILL. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AdJnBterB.   Inc.  Lampn. 

Inc.  EL  Li.  Manlpulalor  Co. 
Auchurei  (Tei.  A.  Tel.) 

Matthews  <&  Bro..  W.  N. 
AMsmmolKt  o  rs. 

IiunnellTelei,'mphlc>.fc  El.  Co, 

Central  Electric  Co. 

Edwards  &.  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  liAmpB. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Lea  Electric  Mfg.  Co. 

Manhattan  Gen'i  Const.  Co. 

Wealem  Electric  Co. 

Western  Elec.  Supply  Co. 

WestLnghouse  El.  &  Mfg.  Co. 
Automobiles. 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 
Babbitt  II«t»l         and 

Solder. 

Gr.  Western  Sm.  andKefg.Co. 

Swarts  Me'tal  Refining  Co. 
Bmtterlea  «nd  Jars. 

Bunnell  Telegraphic  &  Ei.  Co. 

Central  Electric  Co. 

Columbus  Bait.  &  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  X  Swingle. 
BellVt   BnaserB.  Bto. 

BunnellTele'^'raphicAEl  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    DreHBlnff. 

Leather  Preserver  Mfg.  Corp. 
Beltlnv. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Chicago  House  Wrecking  Co. 
BoltN  (Exi>aiiBioii>. 

Church,  Isaac. 
Books.  Bleetrloal. 

Electrician  Publishing  Co. 
Bridges    and     Bnlldlnffs 

(Steel). 

American  Bridge  Co. 
Drnshes. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmea  Fibre-Graphite  Co. 

Sage  A  Bro.,  P.  B. 

Western  Electric  Company. 
Cables  (.See  Insulated  Wires.) 
Cables.  Bleotrlo  (Seelnsu- 

latedWlre8)Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Condnlt&CableCo. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Oarboas,      Points       and 

Plates. 

Central  Electric  Co. 

Ohloago  Edlion  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Belsinger,  Hugo. 

United  States  Carbon  Co. 

Weitem  Elect.  Supply  Co 
Casttavs. 

SarMntOo.,The. 

Smith  Co.,  S.  Morgan. 
Cbalas. 

J«ffr«7  Hfff.  Oo. 
Ofrenlt   Breakers. 

Ontler  Elec.  A  Mfg.  Go. 

Western  Electric  Company. 
Gaal   A  Askee  HandUmv 

Haektaeer* 

Taffny  Mfff.  Oo. 
Colls  and  Mavnets. 

"Varley  Duplex  SlaKnet  Co. 

Western  Electric  Company, 


Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and   Conduits. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Richmondt  El.WlreCond.Co. 

Sprague  Electric  Co. 

U-  ^5   'Wire  Conduit  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals  OPatent). 

American  Elec.  Fuse  Co. 
Conotroctlon  &  Repairs, 

Becker  Bros. 

Chicago  Edtson  Co. 

General  Electrical  Repair  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Blec- 

trlc  litsrlit  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates  A  Co.,  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warner  Electric  Mft;.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseElec.A  Mfg.Co. 
Coprer.  «*<Tap.  Bousht. 

Swarts  Metal  Refining  Co. 
Copper  'Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  Telegraphic  \-  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfp.  Co. 

National  India  Rubber  Co. 

OkonlteCo..The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Schools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
C*oaa-Arni  Hraces.  Etc. 

Anderson  A  Sons,  W.  H. 
CroHN-Armst     Pins      and 

Brackets. 

Blue  RIdse  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Tndpls.  Arm.  Brack.  A  Pin  Co. 

Ltfaviii,  R.  II. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Outs    and  Switches. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works.  G.  P. 

Bunnell  Telegraphic  A  EL  Co. 

Central  Electric  Co. 

Chicago  Edison  Co 

CoUeLife  Cltv  Electric  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DTnamos   and  Motors. 

Akron  Electrical  Mfg.  Co. 

Belknap  Jlotor  Company. 

Bullock  Elec.  Mfg.  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Rouse  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfe.  Co. 

Holtzer-Cabot  ■Electric  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Worke. 

Palmer  A  Olson. 

Parsell  A  Weed. 

Scbnreman  AHayden. 

SpracTi*  Electric  Co. 

Stanley  Electric  Mfg.  Co. 


Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrlft  HeaiinsT   Appl. 

Amer.  Electrical  Heater  Co. 
Bleotrlo   Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
JElK^trlc  e^isuK. 

Elec.  Motor  A  Equipment  Co. 
Electrical   and  Median- 

leal  Bnerlneers. 

Benson,  D.  L. 

Chaillet,  Adolphe  A. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   luatrnments. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Plgnolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  . Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Blectro-Platlngr  Mach'y. 

Besly  A  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevator  s-Conveyors. 

Jeffrey  Mfg.  Co. 
Cnfclnes,   Gas. 

Mletz.  A. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
Bnsrlnes.   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co.,  B.  F. 
Bxh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Pan  Outflfs. 

Boston  Ek-c.  Heat.  APow.Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Diehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light.  Cn. 

HoUzer- Cabot  Electric  ro. 

Hnnter  Fan  A  Motor  Co, 

Ohio  Electric  Work.'). 

St.  Louis  Elec.  Snpplv  Co. 

Specialty  Mf?.  Complin\-. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Piles. 

Barnett  C0..G.  A  H. 
Pire  Kxtlnflrnlshers. 

Monarch  Fire  Appliance  Co. 
Pla'-horH. 

Reynold'^  Electric  Company. 

Reynolds  Mfg.  Conipaiiv. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Porses. 

Sturtevant  Co.,  B.  F. 
Pnsea  and   Pnse  'Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co . 

D.  A  W.  Fuse  Co. 

Electric  Anpllance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  ACc.Chas.  H. 
General    Bleo.   Supplies. 

Blssell  Company.  The  P. 

Bunnell  Telegraphic  A  El,  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Manhattan  Elec.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Stewart  A  Co.,  Frank  H. 

Western  Electric  Oo. 


Western  Elect.  Supply  Co. 
'  Globes     and     Electrical 
Glassvrare. 

Hoiophane  Glass  Co. 
Phcenlx  Glass  Co. 
Vosburgh  JIfg.  Co..  W.  C, 
Western.  Elect.  Supply  Uo. 
Graphite    Specialties. 

Besly  A  Co.,  Ohas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
HeatiuRT     and    Ventllal- 

1ns  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Iffuiters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Co. 
Institutes. 

Lafayette  College, 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Insulators   and   Insulat- 
ing- Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

"Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Ohio  Electric  Works. 

OkoniteCo.,The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      'Wires       and 

Cnbles— Magnet   Wires. 

American  Elec.  Fuse  Co. 

American  Electrical   Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction    Boxes, 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lainps,    Incandescent. 

Central  Electric-  Co. 

Chicago  Eolson  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,    Inc.,    AdJnsterN. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
LampN.    InennflHHcent  — 

Rf^plaeers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
LlfchtnlnfT  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 


Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons,  W.  H; 
Klein  A  Son,  Mathias. 
Smith  A  Hemenway  Co. 
Maernet    W^lres. 

(See  Insulated  Wires.) 
Meters. 
Diamond  Meter  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Inc.  Arc  Light  Co. 
Mica, 
Chicago  Mica  Co. 
Munsell  A  Co.,  Eugene. 
niinlng:  Apparatus,  Elec, 
Crocker- Wheeler    Company. 
Jeffrey  Mfg.  Co. 
General  Electric  Co. 
Northern  Elec.  Mfg.  Co. 
Stanley  Electric  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Motors  — See    Dynamos  and 

Motors. 
in  oul<l  ings«  Electrical. 

Wright  A  Craycroft. 
Packing. 
Besly  A  Co.,  Chas.  H. 
Robertson  A  Sons,  Jas.  L. 
Patent  Attorneys, 
Barnaclo,  P.  W. 
Johnston.  Thomas  J. 
Phosphor  Bronze. 
Besly  A  Co.,  Chas.  H. 
Phosphor  Bronze  Sm. Co., Ltd. 
Platinum     Bought     and 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Poles   and   Ties. 
Benham.  George  W. 
Berthold  &  Jennings. 
Coolidge  Fuel  A  Supply  Co. 
Fowler,  John  H. 
Hopkins  A  Co..  A.  P. 
Huebel  A  Co.,  C.  J. 
Llndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Ozan  Lumber  Company, 
Perrlzo  A  Sons. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter-Morse  Co. 
Smith,  O.  W. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentlne-Clark  Co.,  The. 
Wittenberg  Cedar  Co. 
WorcesterCo.,  C.  H. 
Porcelain. 
Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Co. 
Brunt  Porcelain  Works,  G.  F. 
Mogadore  Insulator  Co. 
Peru  Elec.  Mfg.  Co. 
PoTrer      Transmission 
Machinery. 
JeflFrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stihvell-Blerce    Smith-Valle. 
Pulleys. 
Harris  Machinery  Co. 
Rockwood  Mfg.  Co. 
Smith  Co..  S.  Morgan. 
Stllwell-Blerce  Smlth-Vaile. 
Rail    Bondit. 

American  Steel  A  Wire  Co. 
Rail  Joints. 
Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 
Gt.  West.  Sm.ann  ReflntngCo. 
Swarts  Metal  Refining  Co. 
Reflectors. 
Amer.  Reflector  A  Ltg.  Co. 
Paries  Mfg.  Co. 
Smith.  Theo. 
Re-W^lndlng — Repairs. 
Becker  Bros. 
Chicago  Edison  Co. 
General  Electrical  Repair  Co. 
Gregory  Electric  Co. 
Schureman  A  Hayden. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro..  F.  B. 
Westinchouse  El.  A  Mfg.  Co. 
Second-Hand  Mach'y. 
Alexander,  Thomas. 
Chicago  House  Wrecking  Co. 
Gregory  Electric  Co, 
Harris  Alachlnery  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro..  W.  N. 
Schureman  A  Hayden. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co. 
Paries  Mfg.  Co. 
Pacific  Electric  Co. 
Speaklnic   Tubes. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed    Indioators. 
Bealy  A  Co.,  Chaa.  H. 


I^ox*   .AJ.plia.tse'tloa.l    iTxd&^sc    of   ^^^d-vejrtlfiiexxiesi-tA    (See    P^e;e    &m 


Queen  A  Co. 

Robertson  A  Sons,  Jaa.  L. 

Weston  Electrical  Inst.  Co. 
Spring*. 

American  Steel  A  Wire  Co. 

Barnes  Co^  The  Wallace. 

Manross,  P.  N, 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stnnp. 

Alberene  Stone  Comi)any. 
Storasre  Batteries. 
imencan  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Hellos-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes,  Insulating, 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telesrapli  Hoppiles. 

Bunnell  Telegraphic  A  El.  Co. 
Telephones,     Telephon*; 

Material    and    Sw^ltch- 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

BunnellTelegrapblcAEl.Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  TclephoneConst.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  &  Seeley  Co. 

Ericsson  Telephone  Co. 

Farr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co, 

Iloltzer-Cabot  Electric  <'o. 

Independent  Tel.  Const.  Co. 

Independent  TeL  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Kusel  Tel.  A  El.  Mfg.Co  .D.  A. 

Manhattan  Elec.  Supply  Co. 

Mason  Telep.  Pay  Station  Co. 

Missouri  Electrical  Mfg.  Co. 

National  TeL  Equipm.  Co. 

Palmer  Bros. 

R.  J.  Telephone  A  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Simplex  Interior  Telep  Co. 

Standard  Construction  Co 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.  M .  Co 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 

Yurgae  Slgnalphone  Mfg.  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son.  Mathias. 

Missouri  Electrical  Mfg.  Co. 

Smith  A  Hemenway  Co. 
T"relie«. 

Turner  Brass  Works 
Transformers. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works.   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.   Co 
Trucks,  Electric  Car. 

General  Electric  Oo, 

Westlnghouse  EL  A  Mfg.  Co 
Tnrblne  Water  Whefln. 

Leffel  A  Co.,  Jas. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanised     PIbre. 

Vulcanized  Fibre  Co. 
W^hlte-W^nnhlng     M'<>h'«. 

Star  Brass  Works. 
'Wire.    Bare. 

American  Steel  A  Wire  Co. 

Beslv  A  Co..  Chas    H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 

Queen  A  Co. 
'WiUyoune,  Blmar  a. 


May  25,  1901 


WESTERN   ELECTRICIAN 


■Ml 


New  Reynolds 


For  giving  the  flashing  and  changeable  effect  to  electric  signs, 
show  windows,  outside  displays,  etc. 


All  that  is  perfect  in  flasher  construction.     Saves  one-half  the  current 
in  an  electric  sign  and  makes  ten  people  see  it  where  one  would  otherwise. 

Adjustable  to  any  conceivable  combination  and  can  be  changed  to  any 
other  in  a  few  minutes. 


WRITE  FOR  PRICES, 


REYNOLDS  MANUFACTURING  CO., 


177  ADAMS  STREET,  CHICAGO. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  8.  A. 


Western   Electric  Generators. 


ISOLATED 
PLANTS. 


CENTRAL  STATIONS. 


Lighting 
and 
Power 
Purposes. 


ARC  LIGHTING 
SYSTEMS. 


WESTERN  ELECTRIC  COMPANY. 


CHICAQO. 


NEW  YORK. 


Write 

for 

Bulletin. 


AMERICAN  ELECTRIC  COHPANY,  Northwestern  Agents,  St.  Paul,  Minn.  MfiRCANTILE  ELECTRIC  CO.,  810  Spruce  Street,  St.  Louis,  Mo. 

mcKn-AT.  cijii.iK.v  THE  iaLBOURNE&  CLARK  COMPANY,  815-817  Second  Ave.,  Seattle,  Washinston.  „..  „,„„^^,      c 

STANDARD  ELECTRIC  CO.,  Cincinnati,  Obio.  CALIFORNIA  ELECTRICAL  WORKS,  San  Francisco,  Cal. 

ANTWERP,  32  Rue  Boudewyns.  LONDON,   Bridge  Chambers,  171  Queen  Victoria  St.,  E.  C,  and  North  Woolwich,  E.  PARIS,  46  Avenue  dc  Breteuil. 


PHILADELPHIA,  933  Market  Street. 
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The 

General  Electric 

Company's 


COMPENSATED     TYPE     ALTERNATING 
CURRENT    GENERATORS. 


Automatically    maintain    accurate   voltage    regulation    under    all    the 
varying  conditions  of  Arc   and  Incandescent  Lighting   and  Power  service. 

GENERAL   OFFICES:     SCHENECTADY,    N.  Y. 
New  York  Office,  44  Broad  St.  Sales  offices  in  all  large  cities. 
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Galesburq,  III.,  Dec.  27,  1900.  ; 
We,   the  undersigned  merchants  of  Galesburg,  111.,  have  In  use  one  of  the  Clock  Switches 

made  by   the  College  City  Klectric  Company,  and  find  It  satisfactory  in  every  way.    It  is  easily  I 

set  and  does  not  get  out  of  order.  ' 
The  Galesburg  Shoe  Co.,  Boots  and  Shoes.           >'elsdn,  Marks  &  Co..  Dry  Goods. 

W.  A.  Anderson  &  Co.,  Boots  and  Shoes.  Andebsok,  Drake  &  Co,  Wall  Paper,  Paints.  i 

COLLEGE  CITY  ELECTRIC  CO.,  Calesburg.  III.    ' 

THIS  IS  OUR  I 
STANDARD     | 

Northall  Swinging  Cover  En-  ; 
closed  Arc  Lamp,  which  opens  ] 
like  this,  simply  by  pressing  ** 
a  spring,  and  closes  with  a  snap. 


THE     BEST    WAY 

Clock 
Switch 


Turns  out  show  window  lights 
any  time  desired  after  store  is 
closed.  You  only  need  to  wind 
the  clock.  Switch  is  automatic. 
Perfectly  rellab'e.  Sent  on  ten 
days'  trial. 


Retail 
Prices 


16  Amp.,  D.  P..  $4.60 
25  Amp..  D.  P..  5.00 
BOAmp.,  D.  P.,    6.00 


FOR 


BABY? 


If  you  want  one  I  know  where 
you  can  get  it. 


The  Lea 
Electric  Mfg.  Co., 

ELWOOD,  IND. 


Tlie  Franklin  Experimental  Models. 


We  furnish  complete 
sets  of  Tastings. Materials 
and  Blue-prints  for  this 
one-half  H.  P. Gas  Engine 
and  the  50  v  alt  Dynamo. 

WRITE  FOR  CIRCULARS 

No.  16.  i;;: 


PARSELL  t(  WEED, 


129-131  West  31st  Street, 


NEW  YORK  CITY. 


i 

I 

i 
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AD.  STUDIO 


-Homeward     bound   from      National     Convention 
and   Buffalo  Exposition. 


From 
the 


NOTICE 
AD.  STUDIO. 


THIS  IS  NOT  THE  PORTRAIT  OF  OUR  BOSS. 

IT'S  A  PICTURE  OF  A  MAN  WE  MET  AT  THE  CONVENTION 
WHO  SAID  WE  DIDN'T  KNOW  HOW  TO  ADVERTISE  OUR  BUSI- 
NESS. HE  SAID  HE  DIDN'T  LIKE  OUR  STYLE  BECAUSE  EVERY- 
BODY TALKED  ABOUT  US.  H£  BELIEVED  IN  "DIGNIFIED" 
ADVERTISING  (BECAUSE  NOBODY  TALKED  ABOUTIT!)- 
"QUIET  AND  DIGNIFIED"  THAT'S  WHAT  HE  WANTED. 

WE  LEFT  OUR  "HOUSE"  OR  THE  "IMPRESSION"  OF  IT  AT 
NIAGARA  AND  BUFFALO  AND  NOW  WE'RE  OUT  AFTER  YOU 
-BUSINESSISWHAT  WE'RE  AFTER-HAVE  YOU  GOT  IT-OUR 
CATALOG  ?      TRY  US-TRY  US. 


THE  MISSOURI  ELECTRICAL  MANUFACTURING  CO, 


p.  D.  CABLE,  F.B.  LITTLE,  R.W.MOORE,  W.  F.  LITTLE, 

President.  Vice-Pres't.  Secretary.  Treasurer. 


P.  S.    GIVE  US  A  WHIRL  ON  AN  ORDER.    YOU    DON'T  KNOW  WHAT 
THE  NEW  HOUSE  CAN   DO  UNTIL  YOU  TRY  IT.      THEN  TRY  IT, 


ST.  LOUIS,  MO. 
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FAN  MOTORS 


WALL  ADJUSTMENT. 


"CENTRAL 


99 


Direct 
Current 

CEILINQ  FAN. 

Polished  brass  finish.  110  to 
120  volts.  Two  blades;  with  or 
without  lights. 


''EMPIRE" 

Direct  Current  Celling  Fan. 
Polished  brass  finish.  115  volts. 
Two  blades. 


''TUERK" 

Alternating  Current  Celling  Fan. 
Any  finish.  Any  frequency.  52 
and  104  volts.     Two  blades. 


JJ 


"FALCON 


Direct 
Current. 

12,  15  and  18  Inch, 
lis,  220  and  250  volts. 

Made  with  Universal  Joint 
so  that  it  can  be  used  as  either 
Desk  or  Bracket  Fan. 


"DIEHL" 

Direct 
Current 
Ceiling  Fans. 


Plain  and  Ornamental. 
With  and  Without  Lights. 
Two  and  Four  Blades. 
Any  Finish.  Any  Voltage. 


niii^ 


SEND  FOR 

1901  CATALOGUE 

AND  PRICES. 


DESK  ADJUSTMENT. 


a 


GENERAL 
ELECTRIC 

Alternating 
Current 

DESK  AND  BRACKET  FANS. 

All  Styles. 
Any  Frequency. 
Any  Voltage. 


99 


"  WESTINGHOUSE  " 

Alternating  Current,  13-lnch 
Desk  Fan.  SO  and  100  volts.  7,200 
and  16, 000  alternations^ 


"BATTERY  FANS" 

EDISON-LALANDB 
OUTFITS. 

No.  I.     9-lnch  Fan;  four  c^lls. 
No.  2.     7-Inch  Fan;  three  cells. 


ELECTRICAL  SUPPLIES, 
264=266=268=270    FIFTH    AVENUE,    CHICAGO. 
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IT  BRINGS  GOOD  LUGK 


A    WELL    KMOWN    PLANT 
IN  THE  ELECTRICAL  FIELD. 


t 
t 


♦ 

t 
t 

♦ 


THE  STANDARD  FOR  RDRRER  INSULATION. 


THE  OKONITE  CO.,  Ltd., 


WILLARD  L    CANDEE,     I  j. 
H.  DURANT  CHEEVER,  f  ™a°ag"s- 
GEO.  T.  MANSON,  General  Supt. 
W.  H.  HODGINS,  Secretary. 


253  BROADWAY, 

NEW  YORK. 
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G.  I. 


Extra  Oman 
Lamp  with 
Globe. 


lental 
Outer 


Enclosed  Arc  Lamps  are  Now  Manufactured  for  Every 

mercial  Circuit. 

\  Type  L.  r.  for  Multiple  Connection  on  100  to  125  Volt  D,  C.  Constant 

I  Light  and  Power  Circuits.     Bulletin  No.  72. 

\,  Type  L.  2,  for  Multiple  Connection  on  200  to  250  Volt  D.  C.  Constant 

/  Light  and  Power  Circuits.     Bulletin  No.  72. 

j  Type  L.  3,  for  Multiple  Series  Connection  on  200  to  600  Volt  CoDStant 

(  D,  C.  Light,  Power  and  Railway  Circuits.     Bulletin  No.  74. 

I  Type  L.  5,  for  use  in  Series  on  5  to  7  Ampere  Constant  Current  D.  C. 

}  Bulletin  No   75. 

\  Type    L     6,    for    use    in    Multiple     01 

"/  Bulletin  No.  82. 

j  Type   L.    7,      for     use     in     series     on 

(  With  G.  I.  Regulators.     Bulletin   No. 

J  Type     "  O,  "     for   100    to     125    Volt 

(  D.  C.    Circuits.      Bulletin   No.    71. 


Constant  Potential    A.    C. 

Constant  Current     A.      C. 

83. 

Multiple,  200  'to   250   Volt 


Lamp  with  Metal  Reflector. 


Glassware,  Shells,  Reflectors,  Trimming  Devices,  etc.,  etc.  All  Interchangeable. 


BENERAL  INCANDESCENT  ARC  IIBHT  CO. 


P 


Factory  and  General  Offices,  572-578  First  Ave.,  Bet.  33d  and  34tii  Sts., 


CABLE  ADDRESS,  "INSULL"  NEW  YORK. 


WRITE  FOR 
BULLETINS. 


DISTRICT 

BOSTON  MASS.,  31  Milk  St. 
ST.  LOUIS,  MO.,  638  Century  Building. 
CHICAGO,  ILL.,  48  W.  Jacitson  Boulevard. 
EXPORT  DEPARTMENT,  572-578  First  Ave.,  N.  Y. 


offices: 

PHILADELPHIA,  PA.,  522  Drexel  Building. 
CLEVELAND,  OHIO,  39-47  East  Prospect  St. 
CINCINNATI,  OHIO,  57  Perin  Building. 
DENVER  COLO.,  1732  Ctiampa  St. 


NEW  YORK. 


WRITE   FOR 
BULLETINS. 


SALES  AGENTS  EVERYWHERE. 


Switcliboards.  Quici(-Breal(  Switclies.  Rlieostafs,  Speed  Regulators.     Higli-Tension  Apparatus. 

Panel  Boards.  Push- Button  Switches.  Circuit-Breaiters-U.  L.  &  0.  L.    Underground  Apparatus. 

Automatic  Switches.   Flush  Receptacles  and  Plugs.  Wright  Discount  Meters.  Incandescent  Lamps. 


IVI 


PARAGON  ROTARY  CONVERTER. 


Bipolar  and  Multipolar  Rotary  Converters. 
Motor  Generators.       House  Pumps. 
Exhaust  Fans.  Organ  Blowers. 

Sewing  Machine  Transmitters. 


DESK,  BRACKET,  TRUNNION 
AND  CEILING  FANS. 


PARAGON  DESK  FANS. 


Gl 

INCANDESCENT  LAMPS. 


CLEVELAND. 


GENERAL  INCANDESCENT  LAMP  CO., 

Cable  Address:  "I nsuM"  Cleveland. 


NEW  YORK. 
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SALES  ORGANIZATION 


WAGNER 
ELECTRIC 
MFG.  CO. 


15  K.  W.  TYPE  "M"  WAGNER  TRANSFORMER, 
1,100  or  2,200  to  J  JO  or  220  Volts. 


This  is  our  latest  production  in 
Static  Transformers^  and,  while  our 
Type  G  proved  superior  to  competing 
designs,  we  predict  even  greater  success 
for  this  line.  Bulletins  will  soon  be 
ready  for  distribution. 


BULLOCK 
ELECTRIC 
MFG.  CO. 


65  H.  P.  TYPE  H,  BULLOCK  MOTOR. 

Our  Type  ^^H^^  Motors  and  Gener- 
ator are  eminently  adapted  for  all  services 
where  an  open  motor  will  do.  Where 
machines  are  exposed  to  dirt,  moisture, 
gases  or  other  destructive  elements,  our 
"dust  proof'  Type  "N''  Motors  are  to 
be  preferred.     Send  for  bulletins. 


WE    CONTRACT    TO    FURNISH     THE     COMPLETE 
EQUIPMENT     FOR     PLANT5     OF     ANY    SIZE. 


SALES  ORGANIZATION 

Wagner  Electric  Mfg.  Co.,  |  Bullock  Electric  Mfg.  Co., 


ST.  LOUIS,  MO. 


U.  S.  A. 


CINCINNATI,  O. 


•■ 


i6 
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AStates  C. 


HIGHEST  QUALITY. 
LONGEST  LIFE. 
LOWEST  PRICE. 


n 


Carbons, 

High  Tension, 

Plain  and  Copper 

Coated, 

Enclosed, 

Direct  and  Alternating, 

Solid  and  Cored. 


Carbon 
Brushes, 

Telephone  and 

Battery 

Specialties, 

Electrolytic 
Carbons. 


THE  UNITED  STATES  CARBON  GO. 

Cleveland,  Ohio. 

W.  D.  8AYLE,  Receiver. 


\A/R|-rE     F-OR     RRIOES     AND    SAIVII 

BEFORE  MAKING  YOUR  NEXT  CONTRACT. 


Not  in  Trust. 
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* 

^ 
^ 


In  High-Grade  Porcelain  for  Electrical  Pur- 
poses, We  Make  Everything. 


^ 

^ 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

I  EAST  LIVERPOOL,  OHIO. 

* 


^ 
# 
^ 

^ 
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LUNDELL  "SPLIT=POLE"  GENERATORS 

ARE  THE  nOST  JIODERN  AND  SUCCESSFUL  DYNAMOS  ON  THE  HARKET. 


S 


V 


CORRESPONDENCE  INVITED. 

SPRAQUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:     527-531  West  34th  Street,  New  York. 
BRANCH  OFFICES:    CHICAGO,  Fisher  BIdg.    BOSTON,  275  Devonshire  St.    ST.^LOUIS,  Security  Bldg.    BALTIMORE,  Quardian  Trust  BIdg.         I 


VJCJULU  storage 

BATTERIES  for 

CENTRAL  STATION 
AND  POWER  PLANTS. 


See  the  Largest  Single  Cell  in  the  World, 
discharging  every  day  ^^  Pan-American, 


SEND  FOR  DESCRIPTION  AND  CATALOGUE. 

GOULD   STORAGE   BATTERY  CO., 

NEW  YORK  OFFICE,   25  WEST  33d  STREET, 
Works,  DEPEW,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 
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DEARBORN  OILS 


are  used  in  the  large  Street  Railway  and  Elec- 
tric Lighting  Plants  of  San  Diego,  Los  Angeles, 
San   Francisco,    Portland,    St.    Paul,    Chicago, 
Toledo,  Cincinnati  and  many  other  Cities.   Writethese  big  Companies— any  of  them. 
OUR  OILS  ARE  HIGH  PRICEQ-THEY  MAY  BE  TOO  GOOD  FOR  YOU.  WHAT  DO  YOU  THINK? 

DEARBORN     DRiJG    /VIMO     CMEIVIICAI-    \A/ORKS, 

27,  28,  29,  30,  3  1 ,  32,  33  and  34  RIALTO  BUILDING. 

WM.  H.  EDGAR,  President.  CHIOA.GO,  Ilvly. Telephone,  Harrison  1 358  and  1373. 


SECEROAHL    PATENT 

HAVE  YOU  SEEN 
THE   NEW  TYPE 

''BUG 
PROOF" 

If  not,  send  for 

Samples  and 

Prices, 

ITWILLINTERESTYOU. 

Special  Inducements  to 
ttie     rade. 

Made  in  all  Sizes  from 
2  in.  up  to  14  in. 

SPIES 
ELECTRIC  COIHPANY 

SOLE     MAKERS. 

87-89  W.  Van  BurenSt.. 
CHICAGO.  ILL. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
Ad  one,  "with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


■^    '  MANROSS  '     *- 

HAIR  SPRINGS 

FOR   ELECTRIC 

■  ■'WDIC^T.WO  .4IMD  RECORDING 
GAUCCS    STEAM    GAUi 


Largest  Manufacturers  of 
Hair  Springs  in  iiie  United  States. 

Non-JIagnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

Fi  N.  MANROSS,  Forestville,  Conn. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  aboTe  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  IN5ULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


I         CHICAOO: 
\  310  Dearborn  St. 


BOSTON: 
134  Coagress  5t. 


SAN  FRANCISCO: 
71  Flood  Building. 


Northern  Spherica.1  MultipolaLr  Motor 
Inclosed  Type. 


Northern  flotors 


are  of  such  compact  and  symmetrical 
design  that  they  are  easily  operated  in  any 
situation,  for  any  kind  of  work. 

They  can  be  belted,  geared  or  direct- 
connected  to  the  driven  machine.  They 
are  suited  for  work  in  many  places  where 
it  would  be  difficult  if  not  impossible  to 
operate  other  motors.  The  construction 
of  the  bearings  is  such  that  the  motors  can 
be  operated  either  in  a  horizontal,  vertical 
or  inverted  position. 

Our  engineering  corps  has  made  an 
exhaustive  study  of  the  various  wood  and 
metal  working  machines  in  use  by  mills, 
shops  and  factories,  for  the  purpose  of 
determining  the  best  methods  of  electric 
drive.  We  have  the  results  of  years  of 
patient  investigation  carefully  compiled  for 
the  benefit  of  our  customers.  We  have  made 
some  of  the  largest  installations  for  com- 
plete electric  drive  in  America  and  chal- 
lenge a  comparison  of  economical  results. 


We  build  all  sizes  of  Generators  and  Motors  lor  either  Alternating  or  Direct  Current.    Ask  for  Bulletin  No.  24  o. 


STANLEY  ELECTRIC  MFG.  CO. 

PITTSFIELD,  MASS. 


NORTHERN  ELECTRICAL  MFG.  CO., 

MADISON,  WIS. 
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Gutmann  Integrating  Alternating 
Current  Wattmeters. 


Correct  on  all  alternating 
circuits.  Special  printed 
matter   upon  application. 


ELECTRIC  APPLIANCE  COMPANY, 

CHICAGO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to   10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


I 


AMBER  MICA 

EUGEIME     IVI  VJ  IM  S  E  U  I-     &     C  O  IVI  F> 


WE  ARE  DIRECT  IMPORTERS  FROM  THE 
LARGEST  AND  BEST  MINES  IN  CANADA 
AND  ARE  ESPECIALLY  WELL  EQUIPPED 
TO  FURNISH  A  SUPERIOR  QUALITY  AT 
A  LOW  PRICE.  ALL  OTHER  QUALITIES. 
/VIMY.     C  IH  I  C  A  C»  O— IM  E  \A/^    YORK. 


E 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer. 
RAiUWAY  LIGHTING   AND  POWER   PLANTS, 


VOLT=AMMETERS, 

POCKET  SIZE. 

!For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults,  Grounds, 
etc 
'keliable.     accueate. 

Send  for  Circular. 
L.  M.  PICNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  T- 


Henry  H.  Humphrey, 

CoDsnlting 
Electrical  Engineer. 
■  Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


QHAlLLETr  ADOLPHE   A. 

Consulting  Electrical  Eoglaeer. 

Plans  and  specifications  for  Electric  Llgbt- 
ing  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE,  BUFFALO,  N.Y. 


^s'ou  :ne>e>i>  i^! 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  tutting.    Absolutely  will  not  gum  the  brushes. 
SOe.  per  stick.   aS.OO  per  dozen     Send  50c.  toe  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Sole  Hannfaotnrera, 
,  100   irasUnKton  Street,      •     OHfOAOO, 


K.  Mclennan  &  co.,  »o». 


IVI  O  D  E  R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  catalosuo.  199-197  River  St.     DETROIT    MICH 


If  you  see  it  in  the  CREEN  BOOK  of  Hardware  Specialties 
you  will  know  it  is  a  fact.    Send  for  one  and  see  what  it  says. 

SMITH  &  HEMENWAY  CO.,  Ho'oi°£°o'!,^"°°  296  Broadway,  hew  YORK  city. 


-<yK4AMAJi    Mr  Ajto. 


UXlMLl 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


I 

I 


i 


THE  NATIONAL  CONDUIT  &  CABLE  CO 


Manufacturers 
ot 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   UGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


SPEED  VARIATION  OVERCOME 


-BY  THE- 


?n'J"rartory,}PortM,Me..D.S.A. 

BRANCHES:  ALL  PRINCIPAL  CITIES. 


Chapman  Automatic  Voltage  Regulator 

Controls  Varying  Speed  Generators  within 
2  per  cent  on   60  per  cent  Variation.    Also 

BELKNAP   MOTORS   AND   DYNAMOS 

In  Bipolar  and  Multipolar  Types;  Marine— Electric  Plants,  Searchlights; 
also  Electric  Freight  and  Passenger   Elevators  Complete 

MANUFACTURERS  OF  LARGE,  HIGH-GRADE,  EXTRA  SLOW  SPEED  GENERATORS  AND  MOTORS. 

Bellcnap      IVIoiior      Co., 

SOLE    MANUFACTURERS    AND    PATENTEES. 
Avvarded  First  Prize,  Paris  KxpoBition.  Look  out  for  our  fiegnlator  at  the  Pan-American  Exposition. 


i 
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AMERICAN  ELECTRICAL  WORKS, 

•■"  •    -  PKOTXDEHOS,  B.  J.  ' 

BARE  ANB  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERtCANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDER6R0UND  USE. 
Naw  YOBX  Stokb,  W.  J.  Wation,  M  Oortlandl  BL 
OBIOAOO  8TOBB,  F.  B.  Dooohoe.  83  Lake  St. 
MoirrxBAi.  BnAitOH.Buisna  F.  FliBUpi'  EtaettKukl  Woiks. 

MAIN  OFFICES  AND  FACTORIES,   PHILUPSDALE,    R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Mannfactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,   MICH. 


.acpansion 


>l-t! 


[Bi|i^-^°i 


Forfasteiiingallkiiids  of  structure  to  brick  and  stone  irork 

Patentee  and  Slfr,  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOLEDO.  OHIO. 


Six  Yeirs  with  General  Electrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Cautet.       Patent  Soliciting. 

D.   L.   BENSON, 

CONSULTING,  CONSTRUCTINa, 

ELECTRICAL  AND 

MECHANICAL   BNQINEER, 

520  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHIOACO. 


THE  FRANKLIN  MODEL  DYNAMO 


I O  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

Vi'e  furnish  all  Castings,  Punchings  and  Materials  in 
sets  with  Blue-prints  and  Directions. 

To  the  electrical  student,  amateur  or  ingenious 
person  these  machines  are  of  the  greatest  interest,  as 
they  furnish  practical  experience  in  construction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 


PARSELL  i  WEED,  129-131  West  3lsl  St.,  New  York  City. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workb 

Qlves  a  higher  percentaice  of  useful  effect  than  anv  other  water-wheel 
heretofore  made.  All  sizes,  rl^ht  and  left  hand,  are  bu  ilt  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
oiattM-  what  make  of  turbine  has  been  In  uae.  STATB  RBQUlREneNTS 
AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


WILLTOIJBfG  INSTRrUIENTS 

ARE  ALWAYS  ABREAST   WITH 

MOST     ADVANCED     SCIENCE. 


"   WE  ARE    SPECIALISTS   IN   MEASUREMENT. 


WE  MIKE  A  FULL  LINE  OF 

Electriml    Test    Ihstbuments. 

Get  on  our  mailing  list;  It  Is  a  liberal  education.    Cir- 
culars constantly  being  issued. 

DON'T    BUY    UNTIL    YOU    HAVE    WRITTEN     US. 

ELMER     C.    WILLYOUNC, 

97  99  Frankfort  St.  NEW  YORK. 


•iDiJJ-J'A 


a  MINERAL  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  Bldg.,  Chicago,  111. 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S.  Patent  Office  gives  me  the  ability 
to  render  Inventors  valuable  service  In  pro- 
curing their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  n.  8.  and  foreign  patent  laws. 
Patent  Lltlaratlon.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MD. 
Washington  Office,  602  F  Street,  N.  W. 


Ofie^  Of  OUR  ^peciAWDcs 


I  TV 

A    universally    useful  1 

iQStrament.       Designed  ' 

ffor  the  measurement  of  I 

voltage  or  power  on  botb  f 

Direct  ana   Alteroating-  ' 

'  Current  circuita.    Dead-  J 

beat   without    the  use 

'    of  a  mechanical  brace    ' 

Reversing       switch 

on      every   Volt- 


HUK 


IMPROVED 
WARREN 


2,000  LIGHTS 


kALTERNATDR 

1     SANDUSKY 
W  OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slof-BnrniDg  Weatherproof 
and  Slof-Bnrnlng  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

OUice  and  Factory:  PAWTUCKET.  R.  I. 


REFLECTORS! 


91IBBOR 

FOE 

INCANDESCENT 

CLUSTERS. 


Made   in   many  sizes  and   styles.    Trimmed 
with  prisms  If  desired. 

We  also  manufacture 

Silver  and  Opal  Glass  Inverted  Double  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  venti- 
lating 

Churches, 
Theatres,  - 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil.  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights. 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  8.  A. 
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WANTED. 

Experienced,  energetic  salesman  who  thor- 
AUftb)y  understands  electrical  supplies,  for 
Chicago  HnJ  vicnltv.  Address,  with  references 
and  sslarv  expected.  "  X  Y  Z."  care  Western 
Electrician.  510  Marquette  Hldg..  Chicago. 

WANTED. 

PosUioD  as  travellngsalesmanor  construcling 
engineer  with  well  istabllshed  company. 
Twelve  vears"  experience  with  central  station 
work;  well  acquainted  with  Northwestern 
trade.  Address  'SALESMAN,"  care  Western 
Electrician.  510  Marquette  Uldj., Chicago. 

WANTED. 

Position  bv  capable  man  as  manager  of  llf^ht- 
Ing  or  power  plant,  preferably  In  the  South.  Wil 
take  chartieof  the  construction  of  new  plant  or 
the  remodeling  of  an  old  one.  l'nder:j:tand  the 
design  and  construction  of  styani  tieneratlnj,' 
plant  as  well  as  the  electric  part.  References 
of  unquestioned  character.  Addres-^  "SOUTH." 
care  Western  Electrician.  510  Marquette  lildg.. 
Chicago. 


WANTED. 

position  as  manager  of  telephone  exchange 
wanted  by  raarried^man,  age  28.  Soberand  In- 
dustrious." Ten  years'  experience  in  different 
branches.  References  from  past  and  present 
employers.  Would  travel  Southern  stales  for 
responsible  Telephone  Mfg.  L'o.  Address 
••PHONE."  care  Western  Electrician,  510  Mar- 
quette Uldg..  Chicago. 


WANTED. 

Good,  all-around  electricians  and  trouble  men, 
able  to  install  and  operate  motors  and  arc 
tamjis.  Good  wages  and  steady  employment  to 
experienced  and  reliable  men  who  are  willing 
lo  work.  Address  replies,  giving  experience 
and  references,  "X,"  care  Western  Electrician 
510  Marquette  Uldg., Chicago. 


WANTED. 

I  am  the  owner  of  electric  light  station  operat- 
ing two  sets  of  machinery,  boilers,  smokestacks, 
dynamos,  engines  and  pumps.  Advantages  of 
such  a  system  not  appreciated  by  the  town. 
Plant  has*  been  in  operation  two  years  and  all 
modern.  Information  solicited  of  town  want- 
ing new  station  or  of  old  plant  for  sale.  Will 
remove  one  set  of  apparatus  to  new  location. 
Address  "APPARATUS."  care  Western  Electri- 
cian, 510  Marquette  Bldg.,  Chicago. 


WANTED  TO  EXCHANGE. 

$15,000  equity  in  St.  Louis  business  property 
for  an  electric  light  plant  or  controlling  Interest 
in  an  Illinois  country  town.  Address  THE 
OWXER,  Lock  Box  24,  Edwardsvllle,  111. 

CnD    CAI  C    Lot  of  52  volt  fans 
rUn    oHLll.  for  sa\e  at  very  low 

prices. 

"  -  -     -         NEWARK, 


Old  Material 
Purchased. 


Walsh's  Sons  &  Co.,  n 


FOR  SALE. 

Owing  to  the  installation  of  a  central 
power  plant,  we  offer  the  following 
second-hand  stock  for  sale: 


60-k.  w,  EdiBon,  110  volt  generators. 
20-k.  w.  Edison,  110  volt  generators. 
25-h.  p.  C.  A  C  220  volt  motor. 
l.'>-h  p.  G.  E..  M.  P.  220  volt  motor. 
15-h.  p.   Wesilngbouse,  M.    P.  220    volt 

7H-h.  p.  C.  .fe  C.  220  volt  motor 
7H-h.  p.  T.-H.  110  volt  motor. 
5-h.  p.  Lundell  "220  volt  motor. 
2-h.  p.  Mayo  110  volt  motor. 
iH-b.  p.  T.-IT.  110  volt  motor. 
1-h.  p.  T.-H.  110  volt  motor. 
i4-d.  p.   Crocker-Wheeler    110    volt 

j<-h.  p.  0.  &  C.  motor. 
Apply, 

SWIFT  &  CO., 

Purchasing  Dept.,  U.  S.  Yards,  Chicago. 


Two 
Two 
One 
One 
One 

motor. 
One 
One 
One 
One 
One 
One 
One 

motor. 
Doe 


TO   AVOID  MOVING  TWICE, 

We  will  make  especially  low  prces  on  the  fol- 
lowing apparatus  for  a  few  days: 

One  60  k.  w.  multipolar.  Excelsior.  l',i&-voit  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Engine,  12  x  13.  practically  new. 

One  76  k.  w.  r,^5-voU  multipolar,  American  Ball 
Generator,  direct-connected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  150  h.  p.  IC  X  IB  Fhcenlx  Engine. 

One  300  h.  p.  I4x^4xic  New  Yori  Safety  Tan- 
dem Compound  Engine. 

One  100  h.  p.  I3x  i^  Phoenix  Engine. 

Two  100  k.  w.  c-pole.  Triumph.  110  volt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  iio-volt  Gen- 
erators. 

Two  50  k.  w.  Jenney,  bipolar,  no-volt  Generators. 

Two 25  k.  w.  Jenney,  bipolar,  uo-volt  Generators. 

One  260  h.  p.  WorthingtOD  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  lOO  h.  p..  co  x  18.  Pha-nlx  Boiler,  good  for 
95  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney,  Mgr.         204  Dearborn  St.,  Chicago. 


WANTED. 

Three  IOO-UkIiI  second-hand  Brush  arc 
machines  and  two  second-hand  larj^e  hlgh- 
fre-iuency  alternators.  Address  "U.  G.  C.."care 
Western  Electrician,  510  Marcjuette  Uulldin';, 
Chicago. 


FOR  SALE. 

\  300  K.  W.  Stanlev  Alternator,  nearlv  new, 
for  1,000  or  2.01)0  volis.  with  rheostat,  exciter 
and  marble  switchboard,  with  Instruments  and 
switches  complete  for  four  circuits.  Will  be 
sold  for  S'2.6U0.  Is  beinji  changed  on  account 
of  putting  in  three-phaseupparatus.  This  is  a 
groat  bargain.  Address  P.  L.  UTLEV,  Cen- 
tralia.  Wis. 


FOR  SALE. 


83-50  Volt  Fan  Motors. 
2-100  Volt  Fan  Motois. 
618— 20/nipere  Shallenberger  Meters. 
230—40  Ampere  Sliallenberger  Meters. 

57—80  Ampere  Shallenberger  Meters. 

All  of  the  above  for  16,000  Alternations. 

ADDRESS 

THE  ALLEGHENY  COUNTY  LIGHT  CO. 

436  Sixth  Avenue,  PITTSBURG,  PA. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Ghlcato. 


■GREGORY: 

-^  ELECTRIC «: 

"M-6E5.CUNT0N  ST. CHICAGO 

FOR  SALE. 

220-250  volt  Generators. 

One  9-k.  w.  Glbbs  multipolar. 

One  12-k.  w.  Card. 

One  20-k.  w.  T.-H. 

On.    25-k.  w.  C  &  C. 

One  30-k.  w.  Westlnghouse  multipolar. 

Two  40-k.  w.  General  Electric  multlpolart. 

Two  50-k.  w.  General  Electric  multipolars. 

Send  tor  our  Monthly  Bargarn  Sheet,  with  net 

prices  on  machines  In  stock  at  our  works.    All 
apparatus  fully  guaranteed. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7xlOH  Inches. 
THOMAS  ALEXANDER,  168  E.  Randolph  St., 
Chicago. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131sl  St.,  N.  Y. 


EVERYTHING   IN   "SECOND-HAND 
MACHINERY." 

Boilers,  engines,  pumps,  iron  and  wood  work- 
ing macblntry.  Saw  and  planing  mills  a 
specialty.  Pulleys,  shafting,  bangers,  boxes, 
gearing,  belting,  etc.  Everything  guaranteed 
as  represented.  Our  prices  are  the  lowest 
HARRIS  MACHINERY  CO..  Minneapolis.  Minn. 

The    Worcester    Polytechnic    Institute, 

WORCESTER,  MASS., 
T.  C.  MENI>ENHALL,  Ph.D..  LL.I>.,  Presi- 
dent. Courses  of  study  in  Mechanical,  Civil 
and  Electrical  Engineering,  Chemistry  and 
GeueralSclence.  New  and  extensive  laborato- 
ries in  Engineering.  Electricity,  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities In  Hydraulics.    200-page  cataloftue,  shoiu- 

ing    appointments  secured  by    graduates,    mailed 
free     Address  J.  K.  MARSHALL,  Registrar 


A  NOVELTY  I 

Universal  Cord 


IIM\/KNTI^NJ 


Engineers  of  standing  and  aaqualntaace  Id 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  an 
adapted  for  the  organization  of  companies,  etc. 
Liberal  proposltloos  made. 
ZERBE  CO.,  Engineers,  11   Broadway,  New  York. 


High  Speed  Engine 

Bargains 

No.        H.  P.         Maker. 

(Cylinders. 

1           200       Buckeye 

161.4  S27 

1            90       Atlas  C. 

14x20 

1            75       Westingbouse 

12x11 

1           65       Beck-Taylor 

10k<  X  12 

1           60       Ball 

10x12 

1             40        A,  AS. 

8H  X12 

Camp  Engineering  Co.,  47  W.  Ul<e  St.,  Clilcago,lll. 

Spools 


Offer  so  many  advantages  that 
everybody  wants  them. 

They  are  Cheap*  Strong 
and  Ornamental. 

Finishedin  Cherry,Green, 

Mahoeany,  Black  Enamel 

and  nratnral  IVeod. 


ROSE  POLYTECHNIC  INSTITUTE 

L  'cilli.^'i-  Of  l-:n(rinci-iinK.  Meclianiial.  KlfL-triciil.  rivJl 
Inirini-iMinK;  i  heniical  Coiii^t-s;  Architi't'ture.  KxteQ- 
ivi'  shiijis.  .MiiilLTiiiy  fiiiiippt'd  laborutorfes  in  all  d0- 
art  men  ts.  l-Ixiieiises  low.  lutiiyuiir  For  catalog,  add  ren 
C.  L.  MEES.  Piesitlent.Terre  Haute.  Ind. 


EDISON 

BATTERY  FAN  OUTFITS 

...With... 

EDISON  LALANDE  CELLS 
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Bargain 
Offerings. 

WE  ARE  THE  BARGAIN  MACHINERY  HOUSE 
OF  AMERICA. 

When  in  the  market  for  anything  in  the  way  of 
Boilers,  Engines,  Pumps  or  Machinery  of  any  kind,  be 
sure  to  write  for  our  list. 


WE  OFFER  THE  FOLLOWING  ITEMS 
SUBJECT  TO  PRIOR  SALE: 


El-Oue  400-Iight  T.-H.  dynamo. 

1:2— One  500-light  T.-II.   dynamo. 

£3— One   600-light   T.-H.    dynamo. 

E4— One  so-light  IJ.  S.  dynamo. 

E5— One  12-liglit  Excelsior  dyuamo. 

Et;— One  50-light  "Westinghouse  arc  dy- 
namo, 

E7— One  65-liglit  Bnisli  arc  dynamo. 

ES— One  -lo-iight  Schnyler  arc  dynamo. 

E&— One  30-liglit  Schuyler  arc  dynamo. 

EIC— One  50  K.  W..  1000-light,  1003-voU 
"U'estinghouse  generator. 

Ell— One  60  K.  W.,  1200-liglit  Slattery 
generator. 

E12— Two  50  K.  W.,  1000-light.  1000-volt 
Westinghouse    generatoi  s. 

E13— One  4  H.  P.  electric  motor. 

El-1— One  Pillshury  3  II.   P.  motor. 

iri5— One  electric  elevator  hoist,  m;imi- 
factured  by  the  Union  Elevator 
&  JIachine  Co.,  complete  with  ;ill 
attachments. 

E16 — One  electric  motor,  direct-con- 
nected to  drum  for  elevator;  man- 
ufactured by  the  Keystone  Elec- 
tric Co.  Cost  originally,  ?1,4U0. 
AVill  sell  at  sacrifice. 

Ei:— One  SO  K.  AV.  U.  S.  Westinghouse 
generator. 

BOILERS. 

Three  60x18  horizontal  tubular  boi:e:s. 
Two  66x16  horizontal  tubular  boilers. 
One  72xlS  horizontal  tubular  boilers. 
Three  54x16  horizontal  tubular  boilers. 

EyaiNEs. 

Two  250  H.  P.,  high-duty  Atlas,  rope- 
driven. 

One  pair  "Williams,  250  H.  P.  each. 

One  22x60  Kantin-Eitch  Corliss. 

One  12x34  Putnam. 

One  13x34  Fitchburg. 

One  20x30  slide  valve. 

One  lSx2S  Nicols-Burr. 

One  22^x36  Wright  Corliss. 

One  13^4x22^il5  &ross-compound  Arming- 
ton  &  Simms. 

One  15x17  Ideal. 

One  15x16  Ball. 

One  13x12  Ball. 


ENQINES-Continued, 

One  12x12  Armington  &  Simms. 

Oue  pair  twiji  engines,  15x22. 

One    20x40    automatic,     with     Nordburg 
governor. 

One  McEwen  compound. 

Oue  Payne  compound.  ' 

One  10x20x20  Rice  automatic. 

One  14x20  Atlas  slide  valve. 

One  12x20  Atlas  slide  valve. 

Oue  11x16  Atlas  slide  valve. 

One  12x24  automatic. 

Oue  12x24  slide  valve. 

Ten  TifEt  engines,  9x12. 

Ten  TilCt  engines,   8x12   (reversible). 

One  10x18  Buckeye. 

Oue  11x16  Russel  automatic. 

One  Sxl4  Taylor-Beck. 

Six  10x22  Dlain  slide  valve. 

One  9.^14  slide  valve. 

One  lOxlS  vertical. 

One  9x9  vertical  Racine. 

One  9x15x9  Westinghouse. 

One  13x22x13  Westinghouse. 

One  14x24x14  Westinghouse. 

Two  12x20x32. 

One  10x18x10. 

One  6^x6. 

One  11x10   Standard. 

One  10x9. 

One  12.U1. 

MISCELLANEOUS, 

Five  hundred  arc  lamps. 

One   hundred    and    seventy-five    electric 
meters. 

Fifty-five  assorted  transformers. 

Weather-proof  wire,  all  sizes. 

Rubber-covered  wire,  all  sizes. 

Twenty-five   thousand    Edison    incandes- 
cent lamps,  104  volts. 

Seven  hundred  and  fifty  telephones,  in 

food  condition,  used  a  short  time. 
rice.  each.  $5.50. 
Two    hundred    rolls    short    lap    leather 
belting,    all    widths,     smgle    and 
double  thick. 
Shafting,    hangers,    pulleys,     couplings, 
boxes,  etc. 


OUR  CATALOGUE  NO  156  is  the  book 
you  need. 


I 


West  35th  and  Iron  Sts., 
CHICAISO. 


BOILER  FEED  PUMPS. 


SINGLE,    DUPLEX 
AND  TRIPLEX. 

Electrically   driven 

TRIPLEX 
PUMPS: 


Steam  and  Power  Pumps  for  all  Purposes. 

OUR  FEED  WATER  HEATERS  AND  PURIFIERS 

Use  exhaust  steam  and  supply  boilers  with  PURE  HOT 
WATER  and  prevent  the  solid  matter  from  going  into 
the  boilers,  saving  from  lo  to  25  per  cent.  o£  your  fuel 
bills.  Our  latest  design  is  made  entirely  of  CASTIRON» 
designed  for  use  where  water  contains  acid  salt  or 
other  impurities  which  pit  or  corrode  wrought  iron  or 
steel.     We  also  build 

AIR  COMPRESSORS, 

Jet  and  surface  CONDENSERS, 


FILTER  PRESSES  AND   OIL  MILL  MACHINERY. 


IF   INTERESTED    ADDRESS- 


The    Stilwell-Bierce   &   Smith-Vaile   Co., 

257  LEHMAN  STREET,  DAYTON,  OHIO,  U.  S.  A. 


Chicago,  311  Dearborn  Street. 
Philadclptiia,  612  Arcli  Street. 


New  York,  141  Broadway.  Boston,  73  Oliver  Street. 

New  Orleans.  304  Hennen  Building. 


►»♦•♦■♦»♦» 


American 

!  Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


♦ 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa, 
Boston,  Mass, 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  III. 


ULUBDiDaE, 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,   N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis, 
Minneapolis,  Minn- 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester.  N.  Y. 


Seattle,  Wash. 
San  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Svdney.    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 


'1 
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W.C.VOSBURBH 

MFG.  CO.,  LIMITED, 


Designers 

and 

Manufac- 
turers 

of 


Gas 

and 


Electric 
Fixtures 

26910  281  State  St., 

BROOKLYN, 
NEW  YORK, 


Samples  of  our  goods  can  be  seen 
in  Collective  Exhibit,  Section  S,  Elec- 
tricity Building,  Pan-American  Ex- 
position. 


Better  goods  than  ours 
are  not  made. 


i 


k: 


^Better 
Thah 


Etc. 


,  .  Cne:    _ 

■"Under  "^e  Vat  oi^Six  «tC, 
W  slate  or- n^jrl>W 


flew  Y<>K>^ 


Ready  for 
Immediate 
Shipment. 


This  Is  a  selected  list  of  books 
among  which  you  will  find  some 
you  need. 

Adams'  Transformer  Design $1.50 

Allsop's  Telephones,  Their   Con- 
struction and  Fitting 1.25 

Allsop's  Bell  Fitting ••  1.25 

Allsop's  Bell  Construction 1.25 

Hughes'  Magneto  Hand  Telephone  1.00 

Marshall's  Small  Accumulators-  -  •  .50 

Norrie's  Induction  Coils 1.00 

Practical  Electricity .75 

Thompson's  Electric  Tables  and 

Memoranda .50 

Thompson's  Polyphase  Electric  Cur- 
rents and  Alternate  Current 

Motors 5  00 

Watson's  How  To  Run  Engines  and 

Boilers 1,00 

Any  of  the  above  books,  or  any 
other  scientific  books  published, 
sent  postpaid  on  receipt  of  remit- 
tance. Send  for  our  book  catalogue. 


i 


ELECTRICIAN 
PUBLISHIN6  CO, 

51 0  Marquette  BIdg., 
CHICAGO. 
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EDWARDS  &  CO.,  New  York. 

WESTERN   ELECTRIC   CO.,   New  York, 

Eastern   Selling  Agents. 


Tuerk  Alternating  Current  Ceiling  Fan. 


Remember  the  watch  that  you  had  to  wind  up  by  running  the 
stem  along  a  board  ?  Had  fewer  working  parts  than  a  Waltham, 
certainly,  but  took  lots  of  spring  to  make  it  go.  Hardly  so  satis- 
factory a  timepiece,  was  it  ? 

The  Tuerk  Fan  is  comparable  to  the  high-grade  watch.  It  is 
most  efficient  in  operation,  and  gives  no  trouble.  It  is  mechanically 
and  electrically  perfect,  light  in  weight,  and  exceedingly  durable.  It 
is  suitable  for  circuits  of  all  frequencies  and  voltages,  and  while 
the  blades  used  are  of  greater  width  and  sweep  than  on  any  other 
fan,  and  set  at  a  sharper  pitch,  the  consumption  of  current  is  but 
100  watts  at  full  speed — 175  r.  p.  m.  on  40,  50  and 
60  cycle  circuits,  152  r.  p.  m.  on  other  frequencies 
up  to  140  cycles. 


HUNTER  FAN  AND  nOTOR  CO., 


General  and  Export  Agents, 

E.  B.  LATHAM  &  CO., 
39  Vesey  St.,  New  York. 


FULTON,  N.  Y. 


Western  Agents, 

WESTERN  ELECTRIC  CO 
Chicago,  111. 
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BREWSTER  UNIVERSAL  SIBN  RECEPTACLES, 

A^NX/'^>'TpT~'1\/I'       /^C'     I   TMfTn^i     From  which  may  quickly  be  formed,  wired  and   installed 
^5    T    ^5    1    d(lVl       V^Jr       vJ  1  'I  1    X    ^3     anything  in  the  shape  of  thoroughly  weatherproof 

ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS    of  any  s.yle  or  variety 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary  % 
to  make  them  up  into 
something  else — some-  '^l 
thing  entirely  different. 


THREE    8RE1VSTER   BECEFTACIiES   ASSEMBIiED 
AKO    GONNKCTED   TOeETHEB. 


Illustrating  method  of  use  and  simplicity  ^f  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who   want  to   keep 

abreast  of  the  times  by  electrical  advertising,  and 

yet   require  variety. 

THE  ELECTRIC  MCTOR  and  EQUIPMENT  CO., 


PABTS  or  THE  CWIT  BEADT 
TO  ASSEHBIiB. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


THE  COKNECTINCS  IiIKK." 


*>©©<" 


DIEHL  ELECTRIC  FANS 

STANDARD  OF  THE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 

CEILING  FANS 


No.  28.    CBILINa. 
4  Blades  witb  Switcli.     High  Efficiency,  Low  Price. 


2    DIFFERENT    TYPES, 
10    DESIGNS, 
20    FINISHES, 

2  OR    4    BLADES, 

3  SPEEDS. 


To  suit  all  conditions  and  any  volt- 
age on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS. 

9,   12  AND   le-INCH, 

I  I  O,  220,  250,  500  VOLTS, 

THREE  SPEEDS. 


SEND   FOR  DESCRIPTIVE 
CATALOOUE. 


DESK  FAN  MOTOR. 
9-13-16  Inches^ 


DIEHL     MANUFACTURING    CO., 


NEW  YORK.  561-563  Broadway. 

ounui    Dnnup  [Chicago,  192-194  van  ouren  st. 

oHuW     KUUIYlo      BOSTON,   128-132  Essex  St. 

I  PHILADELPHIA,  W.  Irwin  Cheyney&Co. 
I  NEW  ORLEANS,  Newman-Spranley  Co.,  Ltd. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 
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SCRAP  COPPER 


We  pay  highest  market  prices  for  old  copper  wire.  Electric  light 
and  electric  railway  managers  who  desire  to  realize  on  material  of  this  kind 
will  find  it  to  their  advantage  to  communicate  with  us. 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885. 


SWARTS  METAL  REFINING  CO., 

ig^ditfeit^/ikency.       | »sf "  20  &  22  N.  Dgs  PlaiHes  St.,  Chicago 


SAMSON  TURBINES 

AlTD  CASCADE  WATER  WHEELS  FOR  HEADS  FROM  3  FEET  TO  2000  FEET. 


ADAPTED  TO  ALL 
KINDS  OF    ...    . 


Electric  Lighting  and  Power  Plants. 


SPECIAL 
FEATURES: 

High  Speed. 
High  Effleieney. 
Great  Strength. 
FineRegulation. 
Steady  IWotion. 
Balanced  Gate. 
Great  Concen- 
tration of  Power 
in  Limited 
Penstock  Room. 


These  Wheels 
Built  in  Great 
Variety  of  Sizes 
and  Styles,  fo 
Suit  Any  Condi- 
tions or  Re- 
quirements. 
Special  Atten- 
tion Given  to 
Designing  and 
Building 
Wheels  for 
Difficult  Situa- 
tions. 


PAMPKLBTS  OK  BEQUEST.    PtEASE  ADVISE  POWER  BEQUIKED  AND  HEAD  OF  WATEU. 

JAMES  LEFFELI^  CO.,  Springfield,  Ohio,  U.  S.A 
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STERLING    RENEWABLE 


u    s 


Copper    Tipped 
Soldered    Fuse. 

X  to  2  Amperes. 


CAN    BE     RE-FUSED. 
IS  INDESTRUCTIBLE. 


Will     admit    of 
roughhandling. 

100  Good  Fuses 
in  Each  100. 


COST  f   CENT  EACH. 

RE-FUSED  FOR     '■,    OF   A  CENT. 


Try  100.    You  will  use  none  other. 


SOLE  MANUFACTURERS: 

STERLING  ELECTRIC  CO. 


BRANCH, 

1260  Monadnock,  Chicago,  III. 


F/CTORY  AND  OFFICES, 


LAFAYETTE,  IND. 


INSIDE  - 
OUTSIDE, 

LONGDISTANCE, 

LOCAL  or 

INTERCOMMUNICATING. 


No.   3. 

Intercommunicating  Central 

Energy  Wall  'Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 


Send  for  Catalogue  and  No. OB. 

Prices.  Fire,  Police  and  Burglar  Alarm. 

YURGAE 

SIGNALPHONE  MFG.  CO., 

MILWAUKEE,  WIS.,  U.  S.  A. 


KELLOGG  SWITCHBOARD  &  SOPPLY  CO. 


CHICACO. 

Manufacturers  and  Exporters  of 

THE  HIGHEST  GRADE  SWITCHBOARDS 
AND  TELEPHOHES. 


This 
Switch- 
board has 
mechanically 
self-restoring  drops 
of  the  most  compact  and 
efficient  design.    Combined 
ringing  and  listening  l(eys  with 
ringback.  Springs  of  German  sil- 
ver. Genuine  platinum  contacts. 
All  lineapparatu?  mou    tcdupon 
a  steel  frame,  ins-ring    rigidity. 
Drops  and    jacl<s    are    mounted 
upon     steel     strips,  faced    with 
polished   hard    rubber,    and   are 
easily  and  quicldy  removable. 
Cabinets    of    quarter- 
sawed   oal<  with   an 
attractive 
brass  foot 
rail. 


Quartered  oak 
cabinet.  SensI-  | 
tive  receiver; 
transmitter  that 
carries  up  to  the  j 
end  of  the  line. 
Powerful  gener- 
ator. Thislsthe 
instrument  you 
want.  Also  made 
in  the  compact 
type  for  use  with 
dry  batteries. 


250  CAPACITY  MAGNETO  SWITCHBOARD. 


STANDARD  SERIES  TELEPHONE. 


May  25.  1901 


WESTERN    ET.ECTRTCIAN 


29 


Telephones -Switch  Boards 

Complete  Equipment  for  Telephone 
Lines  and  Exchanges. 


Notice  Some  of  the  Good  Points. 


The  Heaviest  Telephone 
Generator   made. 
Wide  Cut  Gear. 
Heavy  Cast  Bearings. 
Silk  Wound  Armature. 
Platinum  Contact  Hook 
Switch-Perfect    Contacts. 
Absolutely    Impossible 
for  Dust  or  Dirt  to 
Accumulate. 

Receiver  has  no   Exposed 
Metal   Parts. 
The  Finest  Finished 
Adjustable  Arm   in  use. 
Transmitter  has  a  Heavy 
Cast  Brass   Front  not 
Stamping;  Cannot  Buckle. 


The  Woodwork  (Oak  or 
Walnut)   has  a  High 
Piano  Finish. 

Ringers    I  200  or    I  600 
Ohms  Resistance. 

Two  Cells  (Wet  or  Dry) 
Batteries. 

The  Magneto  Boxes  can  be 
Removed     from     Back- 
boards     without 
Cutting  Wires. 

This  is  not  true  with 
many  other  makes. 

All    Connections    are 
Soldered. 

Absolutely  Guaranteed. 


Type 

X 

Receiver. 


Western  Express  No.  3. 


Write  us  for  our 
new  telephone  cat- 
alogue just  out.  It 
embodies  every- 
thing new  and  up- 
to-date  in  the 
telephone  line. 


nOST  PERFECT  TELEPHONE  RECEIVER 
EVER  PLACED  ON  THE   nARKET. 


^^    This  is  not  a 
"Dead  Ringer" 

Either  In  Action  or 
Imitation. 

It  can  be  adjusted  while  the 
operator  is  ringing. 

The  Adjustment  is  made  by 
simply  turning  the  Thumb- 
screw. 

The  Armature  is  carried  on 
the  frame  and  by  means  of 
the  Thumb-screw  its  distance 
can  be  varied  the  slightest 
fraction  of  an  inch. 


WESTERN  ELECTRICAL  SUPPLY  CO 


NEW  YORK  OFFICE: 

149  Broadway. 


Warehouse:  9!  Liberty  SI. 


♦ 


♦ 

♦ 
♦ 


t 


♦ 
♦ 
I 
; 
♦ 
♦ 
: 
: 


I 


ST.  LOUIS,  U.  S.  A.     I 
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GALV.  IRON  WIRE  NO.  14. 

Ton  lots  per  100  lbs $  3.70 

No.  12,  ton  lots  per  100  lbs 3. SO 

Brackets,  oak,  per  1,000 12.00 

Pins,  oak,  per  1,000 6.50 

Cross-arms,  per  foot,  2  to  8  Pin 03 

Porcelain  Knob,  No.  4,  per  1,000 7.50 

Glass  Insulators,  bbl.  lots  per  100 2.11 

Headquarters  for  all  Supplies. 

Shipments  made  promptly.    Send  for  our  Hand-book 
of  Information,  sent  free. 


.-^--.^    Exchange  Telephones.  Bridging  Telephones. 


118  &  120  W.  Jackson  Blvd., 
CHICAGO,  ILL. 


Farr  Telephone  &  GonstrudionlSupply  Go. 


A 

^nZ~~E':^%IH 

^^^^^HH 

If  on  cannot  operate  this  ma- 
chine with  a  penny  on  a  string 
or  by  worlilns  wires  through 
■lots. 

TRY  THE  OTHERS. 

We  have  machines  for  all 
kinds  of  serTice. 
Sent  on  30  days'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

60  Sheriff  St.,  Cleveland,  0. 


Insulated 
Rubber 


Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 

WORKS    AT 

TRENTON,  N.  J. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  have  proven 
the  reliability  of  our  apparatus. 

:BUT        IVOIVH?        A.St       GOOD. 

Our  Machines  are  strictly  automatic,  because  when 
the  coin  is  deposited  the  machine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking. 

SATISFACTION   GUARANTEED. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINCTON,  MICH. 


TRADE  MARK 


MAGNETS. 

nAOHTBTS,  SOIiEHrOIDSI  AND  HVBrCTIOK  COILS  HADE  | 

ANT  SIZE  AND  TO  ANY  RESISTANCE  FOB 

TELEPHONE  AND  SWITCH- 

BOAKD  VrOBK. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


J 

PHILtiPSPALB,  R.  I. 


ffx«ugi:»»KK::!:;;;:::tt:»»::::;;:;;;;;;:;::«:;::;::::KH::;!;«»u^^ 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  the 

Anr-rix:   f-i-ex:ibi_e  -tue 


\A^I 


I   The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  jj 


J.  W.  GODFREY,  Manager  Sales, 

I S  Cortlandt  Street,  N  EW  YORK. 


MAIN  OFFICE,  Glenwood  Works, 

YONI<C 


««::»»::« 


S,   IM-  Y. 

(10923) 


«ffl:::H«»»::t»»:t:»taa«HHHH»HH:H:»«HHHHHi::««H«m 
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TELEPHONES  and 

SWITCHBOARDS 

for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TEI        MCf^      fll 
CHICAGO,  U.  S.  A.  I  CLa   IflrUi   UUa 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted  has   been 

determined  upon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-333  liafayette  Avenue,  Detroit,  Mich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


9^ 

i 


i 


►•♦>♦•♦•♦•♦•♦>♦•■< 


INDEPENDENT 

TELEPHONE 

CONVENTION 

BUFFALO, 

June  I  1-13,    1901. 

THE  WESTERN   ELEGTRIGIAN 


Of  June  8th  and  15th  will  cover  this 
important  annual  event  in  telephone 
circles,  which  promises  to  be  the  most 
interesting  and  instructive  meeting  in 
the  history  of  the  association.  To 
increase  your  business  among  the  tele- 
phone exchanges  of  the  world  you 
should  be  largely  represented  in  the 
advertising  columns  of  the  above 
numbers.      ............. 


I 


♦ 


♦ 

t 

♦ 

♦ 


i 


♦ 
i 


NOW    IS    THE   TIME   TO 
ORDER  YOUR   SPACE. 


Western 
Electrician 


♦ 


510  Marquette  BIdg.,  CHICAGO.! 


: 


►»»•♦•♦#♦•♦•♦•♦•♦•♦•♦•■ 
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CSTAOLISHCO    1600. 

NOTICE  ! 

The  old  original 

0,  A,  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1119  Ploe  St.. 
HT.  L.OVll»,  91 0. 


The  oldest  and 
most  reliable 
manufartiirer  of 
telephones  and 
switcbboards  Id 
the  west.  Write 
for  catalogue 
iiQd  price  list. 


D.  A.  KUSEL, 

Proprietor. 


CHICAGO 
TELEPHONE 

SUPPLY  60.=CHICAG0,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


STAR 
WHITEWASH 

AND  DRY 
PAINT  PUMP 

For  use   In    Electric 

Plants  and  Power 

Stations. 


THE  STAR  BRASS 

WORKS, 

67-69  S.  Canal  St., 

Chicago,  III. 

Send     for     clrculare 
and  prices. 


THE  TELEPHONE  HAND-BOOK 

BY 

HEBBERT  LAWS  WEBB. 

Price  91.00. 

The  only  complete  and  practical  work 

of  its  kind  od  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  BulldlnE,  Cblcano 


DEALER83E°:CONTRACTORS 

For  Satisfactory  Interoommunlcatlngr 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,        •        •       Cleveland,  Ohio. 


Independent  Telephone  Supply  Co., 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


.^V  N  1^  ^  «-l  IM  ^  K IVI  K 1^  ^. 

We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  specifications.for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  information. 
The  Independent  Telephone  Construction  Co.,  334  Dearborn  Street,  CHICAGO. 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

HEW  CATALOGUE  FREE, 


KOKOMO  TELEPHONES 


\A/ill  Sa-tis-Fy  YOLJ. 

NOTHING  IN  FRONT  OF  THEiVi. 
liVrite  ns  for  particulars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

N°;  KOKOMO,  IND. 


CABLE  TERMINALS. 

CHEAPEST  AND  BEST  ON  THE  MARKET. 


NEAT, 

COMPACT, 
CONVENIENT, 


SUBSTANTIAL, 

MOISTURE  PROOF, 
WILL  NOT    ARC. 


HARD    RUBBER    INSULATION. 
ALL     CONTACTS     SOLDERED. 


WRITE    FOR    PRICES. 


Century   Telephone    Construction   Co., 

CLEVELAND,    OHIO. 


SPECIAL 
BRIDCING    PHONE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Generator,  1,600-ohm  adjustable 
Ringer.  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitier 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bl-polar  Receiver. 

Thia  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mile  line  ot 
No.  12  iron  wire  and  Is  the  strongest  bridg- 
ing phone  ever  manufactured, 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST.,  CHICAGO,  ILL. 


American  Vltriflea  Coniliiit  Comiiaiiy, 


UAinTFAOTUBEBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St.,  N.  Y. 


Eureka  Depolarizing 
Solution  for  battery  cells. 

WBITB  rs  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


« 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  In  dynamos  and 
motors. 

I»rloe>,   XO  Cents. 
Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

610  Marquette  Bldg.,  Chicago. 


A  Direct  Beading  Obmmeter. 

Oliiumeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAGM  &  BBO., 

SuccessoFB  to  American  Electric  Specialty  Co., 
198  liiberty  St.,  New  Xork  €Ur. 

New  Tork   Agents  Wirt  Electric  Co.  Rheo- 
stats and  BruBhei. 


Success 

Comes  only  io  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  Is  assured. 


We  can  supply  EVERYTHING    USED  WITH   TELEPHONES. 


No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  linlsh  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-poLe  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  ot  various  styles.  Repeating 
coils,  Induction  coils,  construction  material  of  all  kinds. 


No.  1.   Desk  Telephon*. 


WBITE  FOB  CATAIiO€}U£. 

CenfralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  dififerent 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Lalght  Street,  New  York. 
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EXCHANGE  OWNERS! 

Why  not  increase  your  incomes 
by  installing;  the 

SIMPLEX 

INTERIOR 

Telephone  Co.'s 

Apparatus   in  connection    with 

your  exchange  subscribers'  lines?    Hi  *^f^ 

THERE'S  MONEY  IN  IT. 
431   Main  St.,  Cincinnati,  Ohio,  U.  S.  A. 


J.  H.  VAN  VLISSINQEN,  President. 
L.  a.  WHEELER.  Vice-President. 


Wn.  C.  HBINROTH,  Treasurer. 

L.  a.  BOVVnAN,  Sec'y  and  Ge!:'!  Manager. 


Western  Telephone  Construction  Co. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL! 

We.  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Chicago  to  "Winthrop  Harbor,  III,  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Building,  Chicago,  111. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY : 
WINTHROP  HARBOR,  ILL 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL 


TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 


IT  REPRESENTS  THE    HIGHEST  TYPE   OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  is  Complete. 

aimerican  electric  telephone  CO., 

36-50  W.  Jackson  Boulevard,  CHICAGO,  U.  S.  A. 


No.  33. 

CENTRAL   ENERO 
Telephone. 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREH, 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 


Telephone  Manager! 


Is  your  old  Switchboard 


Worn  Out 

Too  Slow 

Too  Small 

Always  Out  of  Repair 

Giving  Bad  Service 


THEN    GET    A 


7 


Union  Switciilioaril. 


THIS    IS     THJE:    OKL.Y     TEIiBPHONE     STVITCHBOARD 

ojr  \rHiCH  IT  IS  FossiBiii:   TO  eiTi:  im- 

nUDIATi:  A9ISWEBS  TO  ALI.  CALLS. 


OUR  AUTOMATIC  CALL  ASTD   SUFflBTISOBY  SIOKAL 

ABE    THE    LEAST    COMPLICATEB    A?fl> 

THE    JIIOST    POSITIVE. 


THE  UNION  SWITCHBOARD   COMPANY, 


Above  we  show  a  cut  of  our  "  Bell  "  transmitter  which  in- 
volves principles  original  with  ourselves.  It  is  of  the  "  solid 
back"  type  with  carbon  block,  both  the  carbon  and  granules 
being  of  the  highest  grade  obtainable.  There  is  nothing  to 
get  out  of  order  and  no  complicated  parts  made  to  mount  on 
box  or  adjustable  arm. 

Net   Prices. 

Single  Transmitter,  -  90c 

Lots  of  1 2,          -       -  -  85c 

Lots  of  25,          -       .  -  75c 

Lots  of  50,          -       -  -  65c 


Where  transmitters   are  desired  to  fasten  on  adjustable 
arm,  add  loc  each  additional. 


PACIFIC  ELECTRIC  CO., 

LA    CROSSE,  WIS. 
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A  NEW  TORCH  FOR  LINEMEN. 

C3IME:    C2(_IS~r^lN/IE:F3    \A/F9l'rE:S: 

"We  have  used  this  torch  to  displace  the  common  gasoline  torches  for  all  kinds  of    line    work. 

"The  old  style  torch  was  never  satisfactory  for  line  work,  and  especially  if  there  was  any  wind 
blowing,  but  with  this  torch  we  find  that  we  can  handle  No.  6  and  No.  4  wire  out  of  doors  very  nicely, 
and  in  some  cases  much  more  convenient  than  with  a  slush  pot  and  furnace;  the  wind  seems  to  have 
but  very  little  effect  upon  it. 

"I  am  very  sure  that  it  is  only  necessary  to  get  this  torch  introduced  to  make  it  a  fast  seller, 
especially  to  any  that  will  appreciate  a  torch  that  will  work  when  they  want  it  to." 

THE  TURNER  MOGUL  GASOLINE  TORCH. 


MAKUFACTURED  BY 


FBICE,  8G.00KET. 


The   Turner 

ISO  IC:iii^ie   street. 


Brass  Works, 


OHIOAOO. 


KELLOGG  SWITCHBOAflD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
yf^m   ^kro    F>reparecl    «a    FurnlsK    Bes't  Quali'ty 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/I 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stocl<. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OrXIiET  AXD  JVKrCTIODT  BOXES, 
8WITCHBOABDS,   PASTEIi    BOARDS,    SWITCHES,  ETC. 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHING  COMPANY,  510  Marquette  BIdg.,  Chicago. 


Our  Catalogue 


IS    NOT 

READY 


BUT   IF   YOU   ARE  TO   DO  ANY 
CONSTRUCTION  THIS  SEASON 


IT   ^A/l 

TO   GET  OUR   PRICES   UPON 

Pike  Poles,  Jehneys,  8-ft.  Tamps,  Diggiio  Bins,  Spoons, 
Shovels,  Cant  and  Carrying  Hooks,  Picks,  Fire  Pots,  Axes, 
Braces,  Anchor  Rods,  Washers,  in  fact  anything  in 

TOOLS  OR  IRON  WORK 

Used   fn   Construction  Work. 

Send  a  list  of  your  probable  requirements  for  quotations. 

W.    H.    ANDERSON    &    SONS, 

Tool  Manufacturers,  Iron  and  Steel  Workers, 
14  and  16  Macomb  St.,  DETROIT,  MICH. 


Fifth  Annual  Convention 

...    OF  THE    .    .    . 

Independent  Teleplione 
Association  of  the  United  States 

BUFFALO,  N.  Y.,  JUNE  11-13,  1901. 


The  Wabash  Road,  <<The  Niagara  Falls 

CkVii^vsT    T.inflk  hS'S  arranged  to  provide  special  Pullman  sleepers  for   the   accommo- 

*  dation  of  delegates  and  supply  men  who  will  use  this  line,  to  leave 

Chicago  at  3:15  p.  m.,  June  10,  and  arrive  in  Buffalo  7:40  next  morning.  Fare  $13  for  the  round  trip. 
First-class  dining  car  service. 

For  sleeping  car  reservations  call  at  City  Ticket  Office,  97  Adams  St.,  or  write  to 


5r.  C.  KEERAX,   C.  P.  &  T.  A. 


C.  S.  CRAlfE, 

G.  P.  &  T.  A., 

St.  liOuis. 


P.  A.  PA1.1IER, 
Chicago. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPaIMY 

MTNOMJIVEE,  M/CH.    A/vo      PORTJ- A  N  D,   OHeO  0  N  . 

WHOLESALE  PRODUCERS 

SO-FOOT    TO    80~FOOT    POL^S   OUR  SPCCIaLTY 


POLES. 


BERTHOLD  CROSS 

&  JENNINGS,  ARMS. 

WHITE  CEDAR.        i          STi.  LOUIS.  lONC  LEAF 

IDAHO  CEDAR  up  to  80  ft.       Chemlcal  BuUdlng.  PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

PKIXCIPAI.  OPFICKS.  SAQIKAir.SIIOH. 


CEDAR  PflirS  JOHN  M.^WLER 

JLU/l    V    I    ULLU        1705-7  F75HE/?  BLOfr.  CHfCAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Slock  Constantly  on  Hand. 


Poles 


ONE  BOATLOAD  OF 

And  have  four  more  coming  at  Detroit,  BESIDES 

dozens    of  cars  every  weel(  at  our  inland  yards. 

All  tills  don't  lllnder  us  from  quoting  LOW  PRICES  «"''-'«r'oum  be  more  than  pleased 

WE  ARE  ESPECIALLY  STRONG  OX 

25  ft.  C  and  7  inch  aad  30  ft.  6  inci  tops. 


STOMBAUGH  GUY  ANCHORS 


A  WRENCH  MUST  BE  USED  WITH  ALL 
3%,  5  AND  6  IN.  ANCHORS. 


8,  10  AND 


3H,  5  AND  6  IN.  ANCHORS. 


THE  SONIA  COTTON  OIL  COMPANY,  ALEXANDRIA,  LA., 
Writes  under  date  of  April  29,  I  SO  I: 

-THE  STOMBAUGH  GDV  ANCHORS  purchased  of  jou  for  fastening  the 
Guy  Ropes  for  our  chimney  100  feet  higha-e  the  cleverest  aDd  safest  thing  of  this 
lilnd  that  could  be  imagined.  They  cannot  be  tampered  or  interfered  with, 
owing  to  their  depth  in  the  ground,  and  insure  perfect  safety. 

T.  P.  SULLIVAN,  Sec." 


FOR  SALE  BY  ALL  ELECTRICAL  SUPPLY  DEALERS. 

W.  IM.  MATTHEWS^  BROS., 

SOLE  DISTRIBUTING  AGENTS, 
603  CARLETON   BLDC,  ST.  LOUIS. 


'  to  receive  your  inquiries. 

MALTBY  LUMBER  CO.,BayCity,  Micli. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rwrds:    FIXCOJiKIXG.  ailCH.    GB£EK  BAT,  TflS.    XEW  I,ONDON,in8. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

0.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY,  MICH. 

Clean  stock  and  good  assortment  rBftdj'  for 
Bhipmeat.       Write  for  prices. 


CEDAR  POLES  '^"'"'^  *"''  ^^^^^"^ "'  ^'  '^'^^' 

-  Ozan  Lumber  Co..  -    St.  Louis. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Msia  Office,  Lewlsburg,  Teno.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Moatlcello,  Ark. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

[HE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
Btats  in  the  World. 


COOI-IDOE  FKJl 

^^HITE  CEDAK 
and  PACIFIC  COAST 


AND 


lUPPI-V'   CO. 


OFFICE,  836  Guaranty  Bldg.,  niNNEAPOIilS,  TOTSH. 


CEDAR 


\A/I 


WITTENBERG, 


NBERO 
S     OO.. 

WISCONSIN. 


POLES. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  BIO  Marquette  BIdg..  CHICAGO. 


R.    H.   LEAVITT, 

CAPRON,  ILL., 

Manufacturer  of 

STANDARD    ELCCTRIC-LIGHT    AND     TELEPHONE 

CROSS-ARM  BRACKETS   AND  PINS. 

Write  us  for  prices.  We  like  it.  Will  sit  up  late 
and  rise  early  to  answer  you  and  |ill  your  orders. 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Oar  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C  STERLING  &  SON, 


MONnOE,   MICH. 

EloTeD  Pole  Yards  In  Mlcblean. 

Wholesale  FroducerB  fiar  30  je%tt. 


TIES. 


M.KLEIN    &  SiON 


Cedar  Poles.    0.  W.  SMITH,    Producer. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  Is  of  interest  to  all  liuemen,  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  '"■'i^c'lSu^.''[£L''-\ 


Three  Central  Yards.    Office.  839,  225  Dearborn  St.,  Chicago. 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

Iluiiifactiir.n  v\d  D..lera  Im 

Yelltw  1*1116  Crosi  Arms,  Looutt  Pins,  Oak  Pln>,    Eleclrieil 
Mouldings,  Oak  Brackeli.     Large  stocks  on  hand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   &-WBITE  US. 


Inilianajolis-Arin,  Bracket  &  Pin  Co, 

Succ.B.ort  to  J.  B.  MACERS, 


Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Oltice;  126$.  M.rldlin  SI.,  Indlinagolll.  Ind. 
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J^Url 


Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


:noiimi 


ERIE,  PENNSYLVANIA. 


JEFFREY  1^  CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS.OHIO. 


QAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


STERLING    EXTRA    INSULATING    VARNISH 

Sterling:  Extra  Black  Finishing  'Vamlsli, 

Stterllng  Black  .Air  Dryiiis  Tarnlali, 

SterUiiE  Black  Core  Plait«  TsmUh. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO. 

95  ColmoreRow,  BirminghBm, England 


TROPENAS  DEPARTMENT 

SMALL  STEEL  CASTINGS 
FOR  ELECTRICAL  WORK. 

THE  SARGENT  CO.,"""SS.V"'""" 


SUMMER   HOMES. 

In  the  Lake  Country  of  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaulcee  &  St 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorts.  Among  the 
list  are:  Fo.v  Lake,  Delavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minncyui,  Star  Lake, 
Fronlenac,  White  Bear,  Minnetonka, 
Marquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

Fur  illust'ated  booklets  "Summer 
Homes  for  1901  "  and  "  In  the  Lake 
Country,"  send  address, with  six  cents  in 
postase,  to  F.  A.  Miller, General  Passen- 
ger Agent,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  111. 


MMM^^mtmwR 


;t     MDNDN  TRAINS     ^ 


MDNONRDUTEl 


C.  H.e.  D.  RwV. 


rn£  Dinecr  l  ine  between     t  i 

i  CHICAGO,  i 
ilNDIANAPOLI^  I 

"^1  AND  i 

J  CINCINNATI. 

1  4Trairv3  daily  \ 

li  CITY  OFFICE  232  CLARK  ST,  % 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SBND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever)'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadway,  ■  New  York 
601  Chest  St.,  -  Philadelphia 
368  Washington  St.,  Boston 
301  Main  St.,  •  -  Buffalo 
aia  Clark  St.,-    •     Chitaeo 


43S  Vine  St,,  .  Cincinnati 
507  Smlihfield  St.,  Plttsburjf 
334  Superior  St.,  •  ClcveUnJ 
17  Campus-Martius,  Detroit 
3  KlneSt.,EaEt,Toronto,Oat. 


DIXON'S  BELT  DRESSING 


AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  UIXUN  CBUCIBIiE  CO.,    -    JEBS£V  CITY,  N. 


J 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
surprisingty  plain,  and  free  from  useless  and  ambiguous 
terms.    Ihe  plan  upon  wliich  it  Is  arranged  is  unique. 

The  book  is,  lirst  of  all,  intended  to  be  plain  and  in- 
Btructive;  some  300  Illustrations  have  been  Introduced, 
so  that  the  mere  pictures  will  atlord  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  In  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  cohunns  of  fine 
tyj'e  papes;  by  means  of  this  index  a  thousand  items  of 
pracUcai  impor.ance  are  aionce  available. 

It  is  an  up-to  dale  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  itisdoubtiui  if  any 
more  atti  active  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  uron  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Mature  and  Source  of  Elec- 
tricity and  Magnetism.  t 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  delinitions  relating  lo  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  fuU; 
Ehctrical  Measurements. 

The  Electric  Railway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries:  Care  and  Management  of  the  Street  Car 
Motor- Electro  Plating. 

The  Teleplione  and  Telegraph;  The  Electric  Elevatnr; 
Accidents  and  Emergencies,  etc.,  etc. 

Tlie  full  one-tliird  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  aie  given  in  the  sim- 
plest and  most  kindly  way  to  assist  rather  than  confuse 

the  learner.    The  names  of  tUe  various  parts  of  the  ma- 

hlne  are  also  given  with  pictorial  Illustrations  of  the  same. 

In  the  Catechism  no  less  than  2r.  full  paire  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


WE  BUY  OLD  BELTS 

OB  5CRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AIFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


ELECTRICAL  BOOKS. 

^Vll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  SIO  Marinette,  CHICAGO. 


When  Traveling  Norfliwesf 

See  that  yourtlchet  reads  via 


For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  WIS. 


ATiTj   EMPtXJYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  paee  mental  and  phyalcal  examlnatlone 
calculated  to  eecure  absolute  safety  to  pasaengers  and 
freight.  Fidelity,  promptnesB,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  la 

"the    only   TV  AT" 


G-ElOi    J.    OSARXjTOM'i  OEffX.  PASaBNOBS  aqbnt, 

OaxoA.00,  lL>xiiJ40ia> 


REG.TRADE  MARKS  THE  PHOSPHOR  BRONZ E  SMELTIN^CO-IIMITED, 
2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RDDS,  SHEETS,  ETC. 
.y-^/n:j/>/H.->JJunjr  — DELTA    METAL-^ 

XV  CASTINGS,  STAMPINGS  and  FORCINGS 

FIT^  ORIGINAL  and  Sole  Makers  in  the  U.S. 
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IM  O  \A/    READVI ! 

WESTERN  ELECTRICIAN'S 


I 


I. 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTBICIAN  PUBLISHINB  CO.,  ^^g'  CHICABfl. 

[LECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


_  PART  f,  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
JTon-C^nauctors  and  iDsulaiors;  Electro -Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
yeres.— CHAPTER  II:  D^-pamos:  Magnets:  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  ni:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: Heating  of  Aimature-s;  Eddy  Currents.— CHAPTER  IV:  Tlie  Current;  How  Produced; 
iTiductlon- Series  "^ound  DjTiamos;  Shunt  Wound  DjTiamos;  Exciting  the  Fields;  Constant  Cur- 
rant and  Constant  Potential  Draamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections:  Flashinji;  Exhaustinfc:  Testing; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light:  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Are  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. — CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Stjies  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  ^\'ith  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
at  Brushes:  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Sand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits throuuh  D>-namo.  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  D>-namo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  D>-namo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits:  Description  of  Parts  and  Operation.- CHAPTER  XII :  Excelsior  System  of  Auto- 
matic Cuirent  Regulation;  DjTiamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Resulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dj-namo;  Armature;  Commutator  and  Brushes;  Controlling  Maenet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  "Ulieatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
SXI:  CoupiiBg  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Over  PIu^  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Prmciples  tlie 
Same  as  m  D\T}amos;  T>-pes;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula;- 
tlon  of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.;  Direction  of  Rotacion  and  Direction  of 
Doirent;  Starting  Motors;  Diagram  of  ConnecUon. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  D\'namos;  Principles  of  the 
Field:  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  "I'rinciples  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  FerranU  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV;  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef* 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformsrs  Continued;  Induction  Coils;  Con- 
verters- Transforming  Up  and  Down;  Design  of  Transforuiors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  I'rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation:  Windingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses:  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism- Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents:  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hoc  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coil  A'oltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficalties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  ana 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangemsnt  of  Jlachines  and  Circuits.— 
CHAPTER  XVTII:  Ohm's  Law;  Strenuth  of  Current;  Formulas  and  Examples;  Power  and  Hea* 
ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Blag.,  CHICAGO. 
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Westinghouse  Electric 

&  nig.  Co.,  Pittsburg;,  Pa. 

Non-Arcing  Lightning  Arresters 


Protect  Valuable  Electrical  Apparatus. 


The  name 


Westinghouse 


is  a  guarantee. 


New  York.  Atlanta,  Boston,  Bu'falo,  Chicago,  Cincinnati.  Dallas,  Philadelphia,  St.  Louis,  San  Francisco,  Syractse,   Tacoma,    Denver,  Mountain  Electric  Co, 
Ahearo  &  Soper,  Ottawa,  Canada.    G.  &  O.  Branilf  &  Co.,  City  ol  Mixico.    Westinghouse  Electric  Co.,  Ltd.,  Norfolk  Street,  Strand,  London,  W.  C. 


Incandescent 


Lamps 


Not  injured  by  vibration. 


Sawyer=Man   Electric  Co. 

After  June  J,  the  Principal  Offices  and  Works  of  the  Sawyer-Man  Electric  Co.  will  be  located  at  510-530  West  23d  St.,  New  York  City. 


We  can  show  you  in  RIA^IT 


AND 


WHITE 


That  the  exhaust  steam  from  your 
engines  can  be  sold  for  three  times  the 
cost  of  production  by  installing  the 

HOLLY 

SYSTEM  OF 

UNDERGROUND 

STEAM  HEATING  MAINS, 

Thus  securing  your  power  free  at  the 
station,  and  cheaper    than    waterpower. 

Write   for  our   new  pamphlet,  giving 
full  details. 


MENTION  WESTERN  ELECTRICIAN. 


AMERICAN  DISTRICT  STEAM  CO.,  lockport,  n.y. 


2\Iay  25,  1901 
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Fort  Wayne  Electric  Works. 


(INCORPORATED.) 


THE  LATEST  DEVELOPMENT 


TRANSFORMERS 


-OUR- 


"WOOD"  TYPE  A 

Oil    Transformers. 


TYPE  A  K  K.-W.  UNIT 


CAPACITIES:    from    5   to    iQoo    Lights. 


SOME   FACTS, 


HIGHEST   EFFICIENCY. 


BEST  REGULATION.  LOW  CORE  LOSS. 


INTERCHANGEABLE  PRIMARIES 
AND  SECONDARIES. 


CAREFUL  MECHANICAL  DESIGN. 


OUR  BULLETIN  No.   :  o  i  3  WILL  GIVE  YOU   DETAILS 
WRITE  FOR  ONE. 


TYPE   A.     5    K.W,    UN!r.,,HANGER   IRONS    DETACHED 


FORT  WAYNE, 


-MAIN    OFFICE    AND    FACTORY- 


INDIANA. 
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:u  WIRING  TUBES, 

■  c,    <NnB5,  IV?1L*T0RS. 

=CI*..TIES. 

-kert. 
■■•.\MJ  ACiLRINO    CO., 
DORt,   OHIO. 


m^^^mi  INSULATOR  CO., 


MANUrJICTURER6 


«dc,;;  Electrical  Supplies 

Tutiii!|(.  B«*hlngi,  Knobs  and  Cleats. 
""Vl.'^g^V"'"  MOGADORE.  0. 

For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKROISMOKINenPECO., 

MOCADORI,  OHIO. 


I  FARIES  ADJUSTABLE  LAMP  HOLDERS  ii 


Permit  the  Electric  Ijicht  to  be 

InaisBtly  Placed  Where 

It  la  Heeded. 


I 


Hftde  for  ibop.  factor?,  atore.  ofPcp.  realdunct<— in  fact. 
wherever  the  ln«:»inle»oent  lamp  in  iiM-d. 

CATALOGUE  Nl.  8  i-n"'""' 

ftc.,  wtU  Ix-  m»llcd  upoD  applit 


^  CO.,  Dooa'feur,  III.    n 


VULCANIZED  FIBRE. 


Higfacst  fndes  for  electrical  insaUtion  aod  sneciuuiical 
tubes,  rods  and  special  sliapc*.     Catalogue*  and  samp! 


in  siiects, 
on  application. 


VULCANIZED  FIBRE  CO.,  -    Wilmington,  Deii 
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GAS  AND  KEROSENE  ENGINE. 


Burns  kerosene;  cheaper  and 
safer  than  gasoline.  Antomatic, 
simple  and  reliable;  no  electric 
battery  or  flame  used.  Perfect 
regulation,  belted  or  directly 
coupled  to  dynamo  for  electric 
lighting,  charging  storage  bat- 
teries, pumping  and  all  other 
power  purposes.  Send  for  cata- 
logue. 


A.  MIETZ,  128-138  Mott  St., New  York. 
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B.F  StURTEVANTCc*. 

B(3^S TON' MASS.       . 

N£W  YORK  •  PHILADELPHI«  ■  CHICAGO  •  LONDON 


Bat.  IMS. 


la*,  ims. 


Tw*l«t 
Midilt 
Awarded  «t 
InltrnatiankI 
ExpoiiUani. 


OVM  «OODS  ABE  OM  SAXB  IX  BTKBT  UtADIHS  HABDWABB  { 
STOBE  IB  THB  VnTBD  STATBS  AHD  OABADA. 


i  Black  Diamond  File  Works 

I  G.  &  H.  BARNEH  COMPANY, 

^  PHILADELPHIA,  PA. 

CHICAGO  TELEPHONE  COMPANY. 


37.000  TEIEPHOHES  IH  SERVICE. 

Business  or  Residence,  i5  cents  per  day  and  up,  co« 
necting  with  the  entire  country  by  Toll  and  Lot 
Distance  lines.  Metallic  Circuits,  Single  or  Part^ 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT, 


S08  WsshlnKton  «i 
OMIOAfiO,  UAj. 


IMI.       $3  Per  Audi,     ^xr'^  !?"J>/^?'f.«.'.*"° 


PutfUshloK  Cumpanj,  Cfiicatfo. 


CHICAGO,  JUNE  1,  1901, 


iO  Ceits  A  Copy.       No.  It 


I  MID  I     CV  INSULATED 

llVIr   LaCiyV    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WCSTERN  SCUIING   AGENT. 

I.  R.  HIXSON, 

1 137  Monidnocli  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTOH,  MASS. 


j^W^ 


ISSS'Fsris  Exposition, 
Kedal  for  Bobber  Imanlatien. 

1893— ^(V^orld's  Fair, 
Sedal  for  Bnbbek  Insnlatioa. 


TlUUfft  iwtRIW 


THE  STAKBARD  FOB 

BVBBEB  INSULATIOBr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape.  Manson  Tape,  Candee  ""^oof"  Wires. 
THE  OKONITE  CO.,  Ltd. 


lhir«l  ChM.tr.  {"""B"- 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen*l  SuK 
W.  H.  Hodgins,  Secy. 


^^^«'""^<^  \ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranlte  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEORAPH  AND   FIRE    ALARH   CABLES. 

All  Wlrti  are  tatted  at  Factarr-  JOSESBOBO,  DID. 


"  PHONO  =ELECTRIC  " 


WIRK       TOUGH." 

Trolley--Telephone --Telegraph. 


It  yoii    want  a  strong,  tough  and 
reliable  line  wire,  use 

"PHONO-ELECTRIC." 
BRIDGEPORT  BRASS  CO.. 

19  Murray  St.,  New  York. 


fPhono-Electric 


CEOAR 


rdl.es 


A.P.tlOPKINS  &  CO.ESCANABA.MlCH. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


-f^    ^  GENUINE  SWEDISH 
COAL- BRAIN 


^y 


cs^ 


Btt^ 


■BBET-^  EXCHANGE  EQUIPMENT. 


:<C.  JiO  KDJUSTMO.  ^O  - 

-r,  rrr  I  wr  ,  g^Q  J315TAHC.' 


TELEPHONES-ALL  KINDS.  TEST  SETS-DESK  SETS.    We  help  new 
companies  tostart  right  and  old  exchanges  to  improve. 
ERICSSON  TELEPHONE  CO. ,296  Broadway,  New  York. 


Standard  Underground  Gable  Go. 

322  The  Rookerv.        Westingbouse  Bldg.,        56  LSbertj-  St.,         1225  Betz  Bldg.. 
Chicago.  -pittsburs-  New  York  City.       Philadelphia,    Pa. 

Mills  Bldg..  San  Francisco.  Tremont  Bldgr..  Boston. 

"^  Electric  Cables,Gondults,Wlres  and  Accessories. 

Al"r»  Hish  <i:radc  Rnbhrr  •*ov*Te<f  Wlre»-  an**  Cahl**!*. 


N.  1.  R 


\A/IRI 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
OFFIC1;  AND  FACTOPY:  BRISTOL.  W.  I 


There's  No  Friction 


with  the  Fibre-Graphite  Commatalor  Brnjlr. 
Being  90  percent,  pire  grapl)ite,i"  insures  low 
resistance, no  (parking  oadcr  a  carving  loa<J,an3 
longer  ■wear.  TLere  is  no  greasing  required. 
The  Fibrc-Grapbite  is  therefore  the  most  eco- 
aomic  brash  oa  ihc  market.     Send  for  price  Ust. 

BOliHES  FIBRE-GRAPHITE  MFG.  CO. 
SI55Vaicetielcl  St.«ermanlo«n,  PfllLADELPIIU. 


^ESTIIH  Electoioal  \n\nm\A  Go. 

"^^^^  Waverly  Park,  T 

WesloaSUsdard  Forlable  Sirtet  M% 


We«t«n  standard  Portab  e  l»ireet 
Meadiac  Voltmeter. 


Waverly  Park,  ESSEX  CO.,  N.  J. 

Vidtmeters,  Uilijioltneters,  VolfanmBters, 

Annieters,    Miiilammeters, 

Groiuit  Detectors  and  Circuit  Testers, 
Obmaeters,  Portable  GalTanoneteri. 

Our  Portable  Instruments  are  reco^lzed  as 
The  *'t«ndard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  bette-^. 

Our  5tattoa  Voltmeter*  and  Ammeters  are 

Tinsijrv>as8€d  in  point  of  extreme  accuracy  and 
lowest  consinuption  of  energy. 

Bkhlpc— Etiropean   Weston   Electrical  Instru- 
ment Co.,  Riiterstra-^se  >'o.  68. 

London— EiUoit  Bros.,  Xo.  101  St.  Martins  Lane. 

Mentlpo  the  WEfixEiiN  Et-EctBrciAH  when  writ- 
inp  for  catalogues. 


ROSE  POLYTECHNIC  INSTITUTE 

ACoUegeof  Enjrlneertni;.  Mechanlcai,  Eleccrical.  HvH 
Engl  nee  ring;  >iemlcal  Courses;  Architecture,  Exten- 
sive shops,  Modemly  equipped  laboratories  In  all  de- 
portments. Expenses  low.  I'Jth  vear  For  catalog,  address 
C.  L.  MEE9.  PresJdent.Terre  Haute.  Ind. 


D.  L.   BENSON, 

CONSULTINQ.  CONSTRUCTINa, 

ELECTRICAL  AND 

MECHANICAL    BNOINEER. 

B20  MONAONOCK  BLOCK, 

Ttlepbone  Main  3244.  CHICAGO. 


'Bullock   Electric 
Mfg,  Co., 

CINCINNATI,  U.  S.  A. 

Wagner  Electric 
Mfg,  Co., 

ST.  LOUIS,  U.S.  A. 

Direct  and  Alternating  Current 
Eqaipmenis  for  Etedric  Light  and 
Po'iuer.  287 


2,000  IN  USE. 

Bipolar  and  Hultirolu-  Uotor» 
from  K  to  60  horsepower.  Dyna- 
mos from  10  Iight«  to  700.  We  oell 
or  rent.  Good  proflts  for  agenU. 
Tbe  Uobart  Elec  M(g.Co..Troy.OM» 


^ueen  $c  Co., 

lOlO  Cliestnat  Ht.,  Phila. 

480  MONON  BLDG.,  CIIICMO. 


Acme  Testing  Sets.  Queen-WIrt 
Switchboard  Instruments,  X-R«y 
FocusTubes,  Induction  Coils. 


r 


[PHOENIX  GLASS  CO.: 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
;    GLOBES,  SHADES,  Etc. 

>   SEND  FOR  A  COPY  OF  OUR  NEW  ANO 
[         LATEST  CATALOGUE. 

: Pittsburgh.    KewYort.   Chicago, 


BEARDSLEY   GRAVITY  DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Builders  of  Straet  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM.  I 

For  five  centa  in  stamps,  we  will  mail  to  any  addreas  our  book  entitled.  The  Gravity  Dam. 
a07  MAIN  ST.    '    Write  M.W.  STARK,  Sec'y and Treas., for  particulars.       ELKHART.  IND. 


HOLOPHANE  CLASS  CO., 

IS  Bas-t:  32rtci.  St:..  IME^M/^  '>rOF3l>C.- 

Gompound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  MOLD        BJi  A  rf  «.  I  O 

OHK SILVER  ivi  e  u  a  I  8 

Awarded  It  Ptrl«  Expatltlon. 
WRITE  FOR  CATALOGUE. 
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S" 


Morse  Learners'  [nstrument. 


Lever  Leg  Key. 


Railway  and  Electrical  Supplies. 


THE 


BEEKMAN 


MEDICAL 


APPARATUS. 


Instruments,   Batteries,    Insulated   Wires 

and  Line   Equipments. 


SEND    FOR    PRICES. 

CATALOGUES   AND    LEARN- 
ERS' MANUAL  FREE 

ON    APPLICATION, 


Aluminum  Lever  Sounder. 


Main  Line  Soundlns  Relay. 


-  We  have  purchased  the  plant,  good  will,  etc.,  of  the  NATIONAL  ELECTRICAL 
MANUFACTURING  COMPANY,  of  Milford,  Conn.,  and  are  adding  valuable  improve- 
ments to  the  District  Call  Boxes  and  Registers  manufactured  by  said  company.  Our 
new  plant  is  rapidly  being  enlarged,  and  we  can  beat  the  world  in  prices  on  the 
instruments,  supplies,  etc.,  manufactured  by  us.    We  make  only  the  best. 


June  I,  1901 


WESTERN   ELECTRICIAN 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  minimim.  A  successful  lamp  manufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ilie  popularity  of 
BA.KER     A     00. 'S  I 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ■ 


L-ATINUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


Crimshaw. 


Raven  White  Core. 


Raven  Blacit  Core. 


ALL  OUR  WIRES  pass  Inspect ioa  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds, 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHBSH 


CHICAaO : 
310  Dearborn  St. 


BOSTON: 
134  Conffre55  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


u 


Crown 


"  Insulated  Conductors  # 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid    or   stranded    bare    copper    conductors;   also    lead  -  encased    and    armored    for    aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co 
Akron  Smoking  Pipe  Co. 

Alexander.  Tbomas 

American  Battery  Company. . 
American  Bridge  Company... 
American  District  Steam  Co. 

Amer.  Electric  Fuse  Co 

Amer.  Electrical  Heater  Co. 

Amer.  El.  Telephone  Co 

American  Electrical  Works., 
Amer.  Reflt.  &  Lighting  Co... 

Amer.  School  of  Corresp 

Amer.  Steel  &  Wire  Company. 
Amer.  Toll  Telephone  Co.... 
Amer.  Vitrified  Conduit  Co.., 
A  nderson  &  Sons.  W.  H 


Baker  A  Company 3 

Ball  Engine  Company 18 

Barnaclo,  F.  W 17 

Barnes  Company,  Wallace. ...18 

Barnett  Company.  G.  &H 22 

Beardsley  GraTity  Dam  & 

Construction  Co 1 

Becker  Brothers 12 

Beoham.  George  W 19 

Benson,  D.  L 1 

Berthold  &  Jennings 19 

Besly  &  Co.,  Charles  H 22 

Big  Four  R-R 16 

Bissell  Company,  The  F — 

Blue  Ridge  Locust  PinCo-...18 
Bossert  El.  Construction  Co.  .17 
Bowers  Manufacturing  Co  ... — 

Bridgeport  Brass  Co  I 

Brunt  Porcelain  Works,  G.  F.  7 

Bullock  Electric  Mfg.  Co 1 

Bonnell  Telegraphic  &  EL  Co.  2 

Camp  Engineering  Company.  12 

CarUsle  A  Finch  Co 21 

Central  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  &_El-  Co..— 


Century  Telephone  Const.  Co.— 

Chaillet,  Adolphe  A 10 

Chicago  &  Alton  Railroad. ...18 

C.&N.  W.R.  R 18 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co...— 

Chic.  House  Wrecking  Co — 

C-.M.&St.  P.R.R...' 18 

Chicago  Mica  Company 22 

Chicago  Telephone  Co  21 

Chic.  Telephone  Supply  Co.. .16 

Church,  Isaac ,.  H 

College  City  Electric  Co 6 

Columbus  Batt.  &  Spec.  Co..  10 
Continuous  Rail  Joint  Com- 
pany of  America 22 

Coolidge  Fuel  &  Supply  Co . .  19 

Couch  &  Seeley  Co — 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..  13 

Cutler-Hammer  Mfg.  Co 19 

Cutter  Elec.  &  Mfg.  Company.— 

D.  i  W.  Fuse  Company 11 

Dearborn  Drug  &  Chem.  Co..  9 
DeDion-Bouton  MotoretteCo.  i 
Diamond  Meter  Company — — 

Diehl  Mfg.  Company 8 

Dixon  Crucible  Co.,  Joseph. .18 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company ,  5 

Edwards  &  Company 16 

Eldredge  Electric  Mfg.  Co.. .  16 
Electrical  Engineer  Institute.!? 
Electric  Appliance  Company. 10 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company. . .  15 
Elec,  Motor  &  Equipment  Co.  9 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  l 

Faries  Manufacturing  Co — 

Farr  Tel.  &  Con.  Supp.Co....  16 


"For  Sale"Advertisements  ..  12 
Ft.  Wayne  Elec.  Works..  Inc.. 21 

Fowler,  John  H  19 

Franklin  Eng.  &  Elec.  Co.. ..17 

Gates  &  Co.,  J.  Holt  5 

General  Electric  Company. ..  8 
General     Incandescent    Arc 

Light  Company 10 

General  Incand.  Lamp  Co....— 
Globe  Auto.  Telephone  Co....  17 
Gordon  Battery  Company.. ..  16 
Gould  Storage  Battery  Co ....  — 
Great   Western    Smelting   & 

Refining  Company 12 

Gregory  Electric  Company...  12 

Harris  Machinery  Co 12 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co.,  .18 
Hazard  Manufacturing  Co. ..22 
Heath  Electric  Company  ....U 

Hellos-Upton  Company 11 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co 1 

Holophane  Glass  Company. ..  1 
Holtzer-Cabot  Electric  Co...  4 

Hopkins  &  Co.,  A.  P 1 

Huebel  &  Co.,  C.  J 19 

Humphrey,  Henry  H 10 

Hyde  &Co.,  W.  H 17 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 11 

Independent  Tel.  Const.  Co. .16 
Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &.  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 7 

Intemat'l  Corres.  Schools.  ...16 

Jeffrey  Manufacturing  Co ....  18 
Johnston,  Thomas  J 11 


Kansas  City  Tel.  Mfg.  Co 15 

Kartavert  Manufacturing  Co. 22 
Kellogg  Switchboard  &  Sup- 
ply Company 14,  15 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathlas 19 

KokomoTel.  &  El.  M.  Co 18 

KuselTeL  AEl.Mfg.Co.,  D.A.  — 

Leather  E*reserv.  M.  Corp — 

Leavitt,  R.  H  19 

Leclanche  Battery  Company.l2 

LeffelA  Co.,  James 18 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co 17 

Maltby  Lumber  Company 19 

Manhattan  Elec.  Supply  Co.. — 
Manhattan  Gen'l  Const.  Co.— 

Manross,  P.  N — 

Mason  Tel.  Pay  Station  Co. . .  — 

Matthews  &  Bros..  W.  N 12 

McLennan  &  Company,  K....  10 

McRoy.John  T 10 

Mica  Insulator-  Company 10 

Mietz,  A 22 

Miscellaneous  Advs 12 

Mlssoiuri  Electrical  Mfg.  Co.  .— 

Modem  Gas  Engine  Co 18 

Mogadore  Insulator  Co — 

Monarch  Fire  Appl.  Co 17 

Monon  Railroad, 18 

MunsellA  Co.,  Eugene — 

National  Carbon  Company. ..13 
National  Conduit  &  Cable  Co.  10 
National  India  Rubber  Co ... .  1 
National  TeL  Equipm.  Co....  15 

New  York  Ins.  Wire  Co 3 

Non-Polarizing  Dry  Batt.  Co.  4 
Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 4 

Okonlte  Company,  The i 

Ozan  Lumber  Company 19 


Pacific  Electric  Company — 

Palmer  A  Olson 5 

Palmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

ParsellA  Weed U 

Perrlzo&Sons 19 

Peru  Elec.  Mfg.  Company....  5 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .  .11 

Phoenix  Glass  Company l 

Phosphor-Bronze  S.  Co 18 

Plgnolet.  L.  M..,.   10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter- Morse  Company 19 

Queen  <fe  Company 1 

Raven  Mining  Co 22 

Relsinger,  Hugo 7 

Reynolds  Electric  Co — 

R.  L  Teleph.  &  Elec.  Co 16 

RIchmondtEl.WlreCond.  Co.  5 

Rockwood  M  f g.  Company 1 

Roebling's  Sons  Co.,  J.  A 14 

Rose  Polytechnic  Institute..  1 

Sage  &  Bro.,  F.  B 16 

St.  Louis  Elec,  Supply  Co....  4 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  .— 

Schureman  &  Hayden 12 

Shelby  Electric  Company  ,..— 
Simplex  Electrical  Co.,  The..  1 
Simplex  Interior  Telep.  Co. .  — 

Smith  &  Hemenway  Co 17 

Smith  Co.,  S.  Morgan 18 

Spahr&  Swingle 16 

Specialty  Mfg.  Company  ....  6 

Spies  Electric  Company 17 

Spon  &  Chamberlain 17 

Sprague  Electric  Company  ..  5 
Standard  Construction  Co.. ..16 

Standard  TeL  &  Elec.  Co 15 

Standard  Underg.  Cable  Co. ..  1 


Stanley  Elec.  Mfg  Company..  ^ 

Stanley  Instrument  Co 5 

Star  Brass  Works 22 

Sterling  &  Son,  W.  C I9 

Sterling  Electric  Company,..— 
Sterling  Varnish  Co.,  The. ...32 

Stewart  &  Co.,  Frank  H 10 

StUwell  -  Blerce      &    Smith- 

Vaile  Company i9 

Stow  Mfg,  Company — 

Stromberg- Carlson    Tel.  Mfg. 

Company is 

Strowger  Aut.  Tel.  Exchange  17 
Sturtevant  Company,  B.  F....22 
Swarts  Metal  Refining  Co ....  — 

Tenn.  Lumber  Company 19 

Thomas,  Wilcox  &  Dietz 16 

Torrey  Cedar  Company 19 

Turner  Brass  Works — 

Union  Switchboard  Co 14 

Valentine-Clark  Co.,  The. ...19 
Varley  Duplex  Magnet  Co. .  14 
Vulcanized  Fiber  Company. .22 

Wabash  R.  R.  Co 13 

Wagner  Electric  Mfg.  Co..-'.   1 

Wagner,  Herbert  A ^10 

Walsh's  Sons  &  Company  ...12 
Warren  El.  Mfg.  Company...  17 

Western  Electric  Co 7 

Western  El.  Supply  Company.— 
Western  TeLConst.  Company.16 
Westlnghouse       Electric     & 

Manufacturing  Company,.  20 
Weston  Electrical  Inst.  Co. ,.  l 

Wlllyoung,  ElmerG — 

Wisconsin  Central  R.  R 17 

Wittenberg  Cedar  Co 19 

Worcester  Company..  C.  H..  19 
Worcester  Polytechnic  Inst,  li 

Wright  t&  Craycrort — 

Yurgae  Signalphone  Mfg.  Co.l4 
Zer  be  Company 12 


X^ox*    Ola-Aslfied    Ix3.de3E    of    A.t9.^eirtl«ezi:a.ei3.t«»    See    JE>»fi:o    O* 
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PARAGON 
FAN  MOTORS. 


\A^RITI 


F-OR 


ICACO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO. 


r 


WE  EXCEL  AND  UNDERSELL  ALL 

and  are  manufacturing  and  selling 
all  kinds  of 


^ 


ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWING  ARE  SOME  OF  OUR  SPECIALTIES: 


VOLTMETER. 


FLASH  LIGHT. 

HERE  ARE  OUR  PRICES.  REMEMBER 
WE  UNDERSELL  ALL. 


HAND  LANTERN. 


Ammetera  and  Voltmeters,  0  to  20 $3,00 

Pocket  Flash  I^lghts 1.60 

Electric  Hand  Lanterns 2.00 

Electric  Carriage  Lights '."   5.00 

Battery  Fan  Slotors '   6.96 

AGENTS  WANTED.    Send  for  catalogue-JUST  OUT. 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio. 


YOU-NEED-A  FAN 

OUR   PEERLESS  DIRECT 
CURRENT    CEILING    FANS 

CAN'T  BE  BEAT. 
GUARANTEED  FOR  TWO  YEARS. 

TELEPHONES  and 

TELEPHONE  SUPPLIES. 

WRITE  US. 

ST.  LOUIS  ELECTRICAL   SUPPLY  CO., 

II  18  Pine  St.,         -       -        ST.  LOUIS,  MO. 


^immm 


SOLE    AMERICAN    AQCNTS 
AND 

LICENSED    MANUFACTURERS 

FOR 

Dc  DION-BOUTON  A  CO.  OF  FRANCE. 


DE   DION   ''MOTORETTES" 

ARE  THE 

STANDARD 

OF  THE 

WORLD. 


"Motorettes"  may  be  seen  and  tried         t 
at  CHICAQO  OPPICB,  147  Mlchliu  \ 

Avenue. 


N.  V,  Type  "Motorette 


DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


O.  K.  BATTERY. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Government, 
Railroad 
and 

Telephone 
Companies. 


USED  FOR 
BELL  WORK, 

Grade   Crossings, 
Telephones,  Gas 
Englneand 
Automobile  Work, 
Lighting  Miniature 
Lamps,  Etc. 

SEND      FOR      PRICE-LIST.     190 


Ti2V4j2% 


The  Non-Polarizing  Dry  Battery  Go. 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEARBORN  ST..  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


A    HOT   TIME 

IN   EVERr  OLD  TOWN  THIS  SUMMER. 

Keep  Cool'^H.-C.  Fan  Motors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages. 

HOLTZER-CABOT  ELECTRIC  CO., 

Send  lor  190t  Catalogue  and  Prices.     397  Dearhom  St.,  CHICAGO.  Factory,  Brookline,  Mass. 
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EDISON 

BATTERY  FAN  OUTFITS 


...WITH. 


EDISON  LALANDE  CELLS 

Are  the  only  efficient  battery  fan  outfits  on  tho 
market.    Invaluable  for  the  sick  rooa. 


Write  for  Catalogne  No.  4. 

EDISON     MFG.    CO., 

135    STH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


NA  TIONAL 

Lead  Covered,  Paper  Insulated 

Telephone 
Cables. 


AERIAL  AND 
UNDERGROUND. 
SINGLE  AND 
DOUBLE  WRAPPED. 


Pive  Hundred  Megohms 

Per  mile  insulation  resistance. 


LOW  STATIC  CAPACITY. 
CAREFULLY  MADE  and  CARE- 
FULLY TESTED. 
QUALITY  and  PRICES  the  BEST. 


SALES  AGENTS, 

264-266-268-270  Fifth  Ave., 
CHICAGO. 


"PALMER     ®.    OLSON 

I,     2.     5.     5,     7/2,     10    H. 

FOR    COMPACTNES 

DURABILITY. 

HIGHEST    EFFICIENCY 

SIMPLICITY. 

NOISELESSNESS. 


Detailed    Mechanical     and     Ele 
trical  Perfection  and  Graceful 
Design    in 

Motor 
Coi\str\iction. 


Catalogue  and  price-lists  on  applloatlo 

PALMER. 
<a  OLSON 

MANUFACTURERS. 

210  Centre  Street, 
NEW  YORK. 


Get  a  Peru  Catalogue 

And  notice  the  difference  between  the  Main  and  Branch  Cut-outs  you  are  using  and  the 
Peru  Mains  and  Branches.     We  think  there  is  cause  for  your  being  dissatisfied. 

PERU  ELECTRIC  VIFC  COMPANY,  Peru,  Ihd. 


KUNICIPAI.    PImANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

15  MONADNOCK  BLOCKi 
CHICAGO. 


J.  HOLT  GATES  &  CO., 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

GORIIESPOIDEICE  IHVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    B27-63I  WEST  34th  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


CHICAGO, 


BOSTON. 


ST.  LOUIS, 


BALTIMORE. 


MDTRDWSlS'PRODfCDNDUII 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  35^ -inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  i^^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROI.YSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1 11 6  and  1 1 1 6  Manhattan  Building,  CHICaGO. 


Qi:CTfiO  (fALVAN/ZJED  (ONDU/T 

■— --   — -^     p^        INTERIOR    ,»in(0NDUIT 
^ ^     ^NDERORO'ii;;^^,--,, 

RICHMONOT  ELECTRIC  WIRE  COMDiy/T  ^^. 

Of   MILWAUKEE,  WIS. 

ADDRfSS    ALL  CORRESPONOZNCE  TO  FACTORY  OFFICE  WA1/KEEAM,/LL. 


TT     T^ 


DON'T   FORGET 

YOU  ARE    LOSING   MONEY  BY  USING  OLD  FASHIONED    END    BEARING  METERS. 
STANLEY  METERS  SAVE  YOU  THIS  LOSS. 

SEND  FOR   DESCRIPTION. 

Stanley    Instrument    Company. 

Qenerai: Sales  Department:    144  Broadway,  NEW  YORK,   N.  Y. 

Pacific. Coast  Agency:  33  New  Montgoniery   St.,  SAN  FRANCISCO,  CAL, 
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THE     BEST    WAY 

Clock 
Switch 

'i'lirns  out  show  window  lights 
any  lime  desired  after  store  is 
closed.  You  only  need  to  wind 
I  lie  clock.  Switch  is  automatic, 
rerfcctly  reliable.  Sent  on  ten 
daj-fa'  trial. 

D^toii  \  15  Amp..  D.  P.,  $4.50 
Sfi.lc  -  25  Amp..  D.  P..  6.00 
P^'"^  UOAmp..D.P..    6.00 

Oalesbuho,  111..  Dec. '27,  1900. 
We    the  undersiL'uea  merubants  of  Galesburg.  lU..  have  in  use  one  of  the  Clock  Switches 
made  bv   the  College  City   Klecirlc  Company,  and  find  it  satisfactory  in  every  way.    It  Is  easily 
set  and  does  not  get  out  of  order.  p,  r-      r»      r-^^^  - 

The  Galesbcro  Suoe  Co..  Boots  and  Shoes.  >elson.  Marks  &  Co.,  Dry  Goods. 

W    A    i\DER90N  A  Co.,  Boots  and  Shoes.  Anderson,  Drake  &  Co.,  Wall  Paper,  Paints. 

COLLEGE  CITY  ELECTRIC  CO..  Calesburg.  Ill- 


TRIUMPH    EXHAUST   FAN-Belted. 

The  only  Fan  made  witli  Hat.  square  back, 
adjustable  self-oiling  boxes,  with  Phosplior 
Bronze  Bearings.  Most  e>»sily  Installed.  Sim- 
ply lagged  or  bolted  to  opening.    Sizes  14  to  96  in. 


Catalogue  and  Discounts  on  Application. 
Export  quotations  F.  O.  B.,  N.  Y.      We  manu- 
facture Desk  Fans,  Counter  and  Floor  Column 
Fans,  direct-connected,  lor  ivaterpower;  Belted 
CelllDg  Fans. 


KTRIUMPH    EXHAUST   FAN 

With  DetachablelMotor'for  all  standard  voltages 
of  Direct  Current,  correct  electrical  and  mechnn- 
ical  construction.  Mostetllcient.  Motor  amply 
protected  and  convenient  for  Inspection.  Selt- 
oiling  boxes,  carbon  brushes  and  automatic  feed 
rheostat  with  automatic  release.  Motor  may  be 
detached  and  utilized  for  other  purposes. 

Motor  and  Fan  Frame  shipped  separately, 
making  installaiiou  simple  and  easy.  Sizes, 
30  Inches,  36  inches,  42  inches  and  48  inches. 


ODCniAl  TV  MCO    on    ^^^  ^'"'  ^"^  ^-  '''"'"^''  ^*^^°'' 
OrLulHLI  I   lYIib.  uU.,  indianapolis,  m.,  u.  s.  a. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


A4JaBt*rs,  In*.  liAmpa. 

Inc  El.  Lt.  Manipulator  Co. 
Aiii-borH  (Tel.  A  Tel.) 
Matthews  ^t  Bro..  W.  N. 

BunnellTeie^'raphlcAEl.  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
A.T«  Lamps. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Helios-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Aotomobll«». 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 
B«b1*ttt         M«t»l         and 

Solder.  ^t>  ,    ^ 

Gr  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
Bntterlea  and  J*"""-  ,  „^ 

Bunnell  Telegraphic  &  El.  Co. 

Central  Electric  Co. 

Columbus  Batt.  A  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

national  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

SpabrX  Swingle. 
Bella.  Bttsser*.  Bte. 

Bunnell TeletiraphicA  El  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt    DreMlnff. 

Leather  Preserver  Mfg.  Corp. 
Beltlnv.  „      ,  .       ^ 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrera. 

SturtevantCo-.B.  F. 
Bollere.  „      ,  , 

Chicago  House  Wrecking  Co. 
BoUm  (Expansion). 

Church,  Isaac. 
Boolca,  Eleotrloal. 

Electrician  publishing  Co. 

Hyde  A  Co..  \V.  H. 
Brldffea    and    BnlldlnKa 

(fteel)- 

American  Bridge  Co. 
OrnnheB. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  Bro..  F.  B. 

We-itern  Electric  Company. 
Cab1«a  (See  Insulated  Wires.) 
Cnblea,  Electric  (Seelnsu- 

latedWlre8)Copper,  Sbeet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfp.  Co. 

National  rondult&CableCo. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Oarbama,      Polnte       and 

Plaice. 

Central  Electric  Co. 

Chicago  Edlion  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

RelBlnger.  Hugo. 

Western  Elect.  Supply  Co. 
Caetteire. 

Smith  Co.,  8.  Morgan. 
Cbalna. 

Jtffroy  MfR.  Co. 
drenlt    Breakere. 

Cutter  Elec.  *  Mfg.  Co. 

Western  Electric  Company. 
Ceal  A  Aebee  Handliav 

JlaelitaMT> 
•ffr*7  Mf  c-  Co. 
rnlla  nnd  Maflrnete. 
Varlev  Dnnlex  Maffnet  Co. 
Western  ElectrtcCompany 


Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Condnlte. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis    Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Richmondt  El.WireCond.Co._ 

Spragne  Electric  Co. 

Western  Elect.  Supply  Co. 
Connector«    and   Termi- 
nals   (Patent). 

American  Elec.  Fuse  Co. 
Conslrnctlon  Sc  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Bleo- 

trlc   Lleht  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates  A  Co.,  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co.      ■■ 

Stanley  Electric  Mfg.  Co. 

Wa^'ner  Electric  Mf^'.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.  A  Mtg.Co. 
Copper.  M'-ran.  Bnaetit. 

Swarts  Metal  Refining  Co. 
Copper  Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  Telegraphic  A  EI.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co, 

Missouri  Electrical  Mfg.  Go. 

National  India  Rubber  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Co. 

Roebllng'8  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C  Co. 

Western  Electric  Company. 
Correspondence  Schools 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools, 
C*o«*>-Arm  Braces.  Ktc 

Anderson  A  Sons,  W.  H. 
CrosB-Arms»     Pins      and 

Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg,  Co 

Independent  Tel.  Supply  Co, 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Leaviti,  R.  II. 

Tennessee  Lumber  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onts    and  Swltcbes. 

Bossert  Elec,  Const.  Co, 

Brunt  Porcelain  Works.  G.  F. 

Bunnell  Telegraphic  A  El,  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

CollCL'c  City  Electric  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks..  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co, 

Western  Electric  Co. 

Western  Electric  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng,  A  Electro  Co, 
Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co, 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co, 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg,  Co. 
Northern  Elec.  Mfg.  Co. 
Ohio  Electric  Works, 
Palmer  A  Olson. 
Parsell  &  Weed. 
Schnreman  A  Haydeo. 
'  ■  Spragn*  Electric  Co. 
Stanley  E'.ectric  Mfg.  Co. 


Sturtevant  Co.,  B.  F, 

\Vagner  Electric  Mfg,  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
ElerCri'*   Heuiinc    Appl. 

Amer.  Electrical  Heater  Co. 
Blectrlo   Rallvrays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co, 
El«Ttrlc  S'lgn*'. 

Elec.  Motor  &  Equipment  Co. 
Blectrloal  and  Hechan- 

Ical  Engineers. 

Benson,  D.  L. 

Chaillet,  Adolphe  A. 

Humphrey,  Henry  H. 

Illinois  Maintenance  Co. 

Sargent  A  Lundy. 

Wagner,  Herbert  A. 
Blectrlcal   Inatrameuts. 

Bunnell  Telegraphic  &  El,  Co. 

Central  Electric  Co, 

Eldredge  Electric  Mfg.  Co, 

Electric  Appliance  Co, 

Ft.  Wayne  Elec,  Wks.,  Inc. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg,  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co, 

Western  Elect,  Supply  Co. 

Westlnghouse  El.  A  Mfg,  Co. 

Weston  Electrical  Inst.  Co. 

WlUyoung.  Elmer  G. 
Dlectro-Platlus  MacVy* 

Besly  ACo..  Chas.  H. 

Crocter-Wheeler  Company. 

General  Electric  Co. 
EleTators-Conveyors. 

Jeffrey  Mfg.  Co, 
Gniclnes,  Gas. 

Mletz,  A. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parsell  A  Weed. 
Knerlnea,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Harris  Machinery  Co. 

Sturtevant  Co.,  B.  F. 
Exh'st  Steam  Apparat's. 

American  District  Steam  Co. 
Pnn  OvtAtS. 

Bunnell  Telegraphic  A  El.  Co, 

Central  Electric  Co. 

Crocker-Wheeler  Company, 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

HoItzer-Cabot  Electric  Co. 

Ohio  Electric  Works. 

St.  Lonis  Elec,  Supjily  Co. 

Specially  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co, 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co-.G.  A  H. 
Fire  Bxtlnenlshern. 

Monarch  Fire  Appliance  Co, 
Fla^luTN. 

Reynold.-i  Eh'ctrlc  Company. 
Flexible  Sbarts. 

Stow  Mfg,  Co. 
Forsres. 

Sturtevant  Co..  B.  F. 
Fnaen    and    Fnae   'Wire. 

American  Rl^r.  Fuse  Co. 

Central  Electrtr  Co. 

ChlcaeoFnseWireAMfg.  Co. 
D.  A  W.  Fuse  Co. 

Electric  Artpllance  Co. 

Western  Elect..  Snnnly  Co. 
Western  Electric  Company. 
Genm, 

Besly  A  On  .  Cbas.  H. 
Oenernl     T1!1^«*.    <lTinT«1l^«. 
BlflBell  CoTTinanv.  Tbp  F 
BunnellT^'lcGTaphic  A  El.  Co. 
Central  ElPftrlc  Co. 
Chlcaeo  Edlijon  Co. 
Electric  Annllance  Co. 
Garl  Electric  Co, 
General  Electric  Co. 
Heath  Electric  Company. 
Manhattan  Elec.  Sunnlv  Co. 
Missouri  Electrical  Mfg,  Co, 
Ohio  ElPiCtT-lc  Works. 
St.  Louis  Elec.  Supply  Co. 
Stewart  A  Co..  Frank  H. 


Western  Electric  Co. 


•   Western  Elect.  Supply  Co. 
Globes     and     Bleotrlcal 
Olassvrare. 

Holophane  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect,  Supply  Co. 
Graphite    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos, 

Holmes  Fibre-Graphite  Co. 
Heatinf?     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B,  F. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
Eerniters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Institutes. 

Rose  Polylechnic'Institute, 

Worcester  Polytechnic  Inst. 
Insulators   and   Insnlat- 

Ins:  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 
'    Brunt  Porcelain  Works,  G.  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co, 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Mi.ssourl  Electrical  Mfg.  Co, 

Mo'gadore  Insulator  Co. 

Munsell  A  Co,,  Eugene, 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works, 

OkontteCo..The. 

Peru  Elec.  Mfg.  Co, 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C,  Co, 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co, 

Westlnghouse  El.  A  Mfg,  Co. 
Insulated      W^ires       and 

Cables— Ha^net   Wires. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El,  Co. 

Central  Electric  Co, 

Eleotrlc  Appliance  Co, 

General  Electric  Co, 

Hazard  Manufacturing  Co, 

Independent  Tel.  Supply  Co, 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkonlteCo,,  The. 

PhiUlps,  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebllng'G  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company, 
Junction    Boxes. 

Bossert  Elect.  Const,  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps,    Incandescent. 

Central  Electric  Co. 

Chicago  Efftson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 
"Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
Lamps,    f ncand*»scent  — 

Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Llphfnlnir  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wki,,  Inc, 

General  Electric  Co. 


Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Ollnkbers. 

Anderson  &  Sons,  W.  H; 

Klein  A  Son,  Mathlas. 

Smith  &  Hemenway  Co. 
Haarnet   KTIres. 

(See  Insulated  Wires.) 
Meters. 

Diamond  Meter  Co, 

Ft.  Wayne  Elec.  Wks,.  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Chicago  Mica  Co. 

Munsell  A  Co,,  Eugene. 
Mlnlnff  Apparatus,  Bleo. 

Crocker-Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
motors  — See    Dynamos  and 

Motors. 
mouldings,  Electrical. 

Wright  A  Craycroft, 
Packlnff. 

Besly  A  Co.,  Chas.  H. 
Patent   AttorncTS. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Phosphor   Bronse. 

Besly  ACo..  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Platlnnm     BooKht      and 

Sold. 

Baker  A  Companv. 

Gt.  West,  Sm.  and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Poles   and   Ties. 

Benham,  George  W." 

Berthold  A  Jennings. 

Coolldge  Fuel  A  Supply  Co. 

Fowler,  John  H. 

Hopkins  A  Co.,  A.  P. 

Huebel  A  Co.,  C  J. 

Lindsley  Bros^  Co. 

Maltby  Lumber  Co. 

Ozan  Lumber  Company. 

Perrizo  A  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

porter-Morse  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Wittenberg  Cedar  Co. 

Worcester  Co.,  C,  H. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Poorer      Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co,,  S,  Morgan. 

Stllwell-Blerce    Smlth-Valle. 
Pnllera. 

Harris  Machinery  Co. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smlth-Valle. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Rcflners. 

Gt,  West,  Sm.ana  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Farles  Mfg.  Co. 
Rfk-Wlndlnnr— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Greporv  Electric  Co. 

Schureman  A  Hayden. 
Rbeontnts. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Snce  A  Bro..  F.  B. 

Westinchouse  El.  A  Mfg.  Co. 

Sernnd-Hand  Mach'r- 

Alexander.  Thomas. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Harris  :\Iflchtnery  Co. 

TillnniB  Maintenance  Co 

Matthews  A  Bros..  W.  N, 

S'^hnreman  A  Havden, 

Walsh's  Sons  A  Co. 
SYifides. 

Amer.  Reflector  A  Ltg.  Co. 

Faries  Mfg.  Co. 

Pacific  Electric  Co. 
^Tiealrlnv   Tubes. 

Central  Electric  Co, 

Edwards  A  Company. 

Electric  Appliance  Co. 

Wentern  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed   Indlaators. 

Betlj  A  Co.,  Chai.  H. 


A.til'«rejrtlflies33iexx^t»    See    P^se    3» 


(Jueen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co^  The  Wallace. 

ManrosB,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

Imerlcan  Battery  Co. 

Columbus  Batt.  A  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Hellos-Upton  Co. 
Structural  Iron  Work. 

American  Bridge  Co. 
Tapes,  Insulating* 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telesraph  tilupplies. 

Bunnell  Telegraphic  A  El,  Co, 
felephones,     Telephone 

Material    and    Sfrltcb* 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Bissell  Company,  The  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co, 

Century  Telephone  Const.  Co. 

Chicago  Telephone  Sup.  Co. 

Couch  &  Seeley  Co. 

Ericsson  Telephone  Co, 

Farr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co. 

Holtzer-t'abot  Electric  Co. 

Independent  Tel.  Const ,  Co. 

Independent  Tel.  Supply  Co. 

Kansas  City  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El,  Mfg.  Co, 

Kusel  Tel,  A  El.  Mfg.Co.,D.  A. 

Manhattan  Elec,  Supply  Co 

Mason  Telep.  Pay  Station  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Tel.  Equlpm.  Co. 

Palmer  Bros. 

R.  I.  Telephone  A  Elec,  Co. 

St.  Louis  Eloc,  Supply  Co. 

Simplex  Interior  Telep.  (^o 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co, 

Stromberg-Carlson  Tel.M.  Co 

Strowger  A  ut.  Tel.  Exchange. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const,  00. 

Yurgae  Signalphone  Mfg.  Co. 
Telephone  Service. 
Chicago  Telephone  Co. 
Tools. 
Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
Torclie-. 

Turner  Brass  Works 
Tr  a  n  B  fo  rm  ers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Klec.  Works,   Inc. 

General  Flectrtc  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfff.  Co. 

Wagner  Electric  Mfg.  Co 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghou-^p  El.  AMfg.  Co 
Trucks.  Blectrlo  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbine  'Wnter  Wlieels. 

Leffel  A  Co..  Jas, 

Smith  Co..  S.  Mfirgan. 

Stllwell-Blerce  Smlth-Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vnlcnntsed     Flbr*. 

Vulcanized  Fibre  Co. 
W^Mte-W^ashlniP    Mich's. 

Star  Brass  Works. 
Wire.   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas   H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

OkonlteCo.,  The 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Cs  ' 

Western  Electric  Co. 

Western  Electrical  Sup,  Oo. 
T-Rar   Ontflts. 

Queen  A  Oo. 

WlDyonnff,  ElUftrO. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad« 
mark  "ELECTRA." 

VVVVVVVVVVVVVVVVVVV*»*%*VVV 


ipPORiENCLOSEil  LONGrBURNlNG  ARC  LAMPS. 


^i 


EL£>S^|I^Aya 


UNEQUALLED  IN  QUALIT 
AND    EFFICIEbKT^ 


l^'-V^%:..? 


ILLIANT    LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc   lamps    counts   for  but 
little   where   poor    carbons  are     S® 
used  in  lamps. 


There  is  No  Higher-Class  India-Rubber  insulation 
For  Wires  and  Cables  than 

M  A  B I  R  S  H  A\A/^. 


Authorized  Manufacturers  of  the 
"TIX     F-I-EXIBUE    TUB 


AA/^I 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Glenwood  Works, 


J.  W.  GODFREY,  Manager  Sales, 

1 6  Cortlandt  Street,  N  EW  YORK. 

•■•■■■■■■■■■■■■■■■I 


<ihh«»::k 


;»«t:«:i 
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YONKER 


•f  ■■••■■•■•ISf 


8K»HH« 


{■■•tttttiimi' 
■■■WiiiiWiiii 


,   IM  -  Y. 

(10923) 

■■•■■■■M>SSI 


■■■■■■■■■■■■■■■■■■■« 


■■■■■■■■■■■■i 


HIGH  GRADE 

Porcelain  Insulators" 


ALL    STYLES    AND    SIZES, 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING     BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY     PIECE     MARKED     "BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,    OHIO. 


WESTERN   ELECTRIC 

Series 
Enclosed 
Alternating 
Arc  System. 


3  Lamps  in  Series 

on  220  to  240  Volts. 

7  Lamps  In  Series 

on  500  to  550  Volts. 

13  Lamps  la  Series 

on  1,000  Volts. 

26  Lamps  In  Series 

on  2,000  Volts. 

Any  number  of  lamps  In  series 
by  using  step-up  or  step-down 
transformer. 


Write  for  Bulletin  No.  7009. 


WESTERN  ELECTRIC  COMPANY 


CHICAQO. 


NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY,  Northwestern  Agents,  St.  Paul.  ninn. 

MERCANTILE  ELECTRIC  CO.,  810  Spruce  St.,  St.  Louis.  Mo 

THE   KILBOURNE  &  CLARK  COrjPANY,  815-817   Seconil    Ave.,   Seattle,    Washington. 

PHILADELPHIA,  933  Market  Street. 


STANDARD  ELECTRIC  CO., 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRIC!  L  WORKS, 
San  Francisco,  Cal. 


ANTWERP, 
ja  Rat  Bandewxns. 


LONDON, 

Bridg*  ChaBiberf ,  171  QoMoVlctorla 

St.,  B.  C,  and  Nsrth  Waolwlch,  B. 


PARIS, 
46  Arenna  da  BrataoU, 
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GENERAL  ELECTRIC  COMPANY'S 


Lightning  Arresters 


For  Alternating  Current — Short  Gap, 

1,000  Volts  to  15,000  Volts, 

Single  and  Double  Pole  for  Station 

and  Lines. 


For  Direct  Current— Magnetic   Blowout, 

6,000  Volts  and  Less, 
Single  Pole  for  Stations,  Lines  and  Cars. 


500  Volt 

Direct  Current  Arrester 

In  Wood  Box. 


2,000  Volt 
Alternating 
Current  Arrester 
In  Iron  Box. 


GENERAL  OFFICE,  SCHENECTADY,   N.  Y. 

5ales  Offices  in  All  Large  Cities. 


V; 
V; 

In 
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In 
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DIEHL  ELECTRIC  FANS 

STANDARD  OF  THE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 

CEILIN6  FANS 


No.  28.    CEILINQ. 
4  Blades  with  Switch.     High  Efficiency,  Low  Price. 


2    DIFFERENT    TYPES, 
10    DESIGNS, 
20    FINISHES, 

2  OR    4    BLADES, 

3  SPEEDS. 


To  suit  all  conditions  and  any  volt- 
age on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS, 

9,   12  AND  le-INCH, 

I  10,  220,  250,  500  VOLTS, 

THREE  SPEEDS. 


SEND  FOR  DESCRIPTIVE 
CATALOaUE. 


BRACKET  FAN  MOTOR. 
9-12-16  inches. 


KDIEHL    MANUFACTURING    CO.,  H 

Ji^                                         I^NEW  YORK.  S6 1-563  Broadway.  J^ 

!*.#      oiiniii    nnnup      <^"'<^ACO,  192-194  Van  Buren  St.                                    I     I                                        MAIN  OFFICE  AND  WORKS:  ^M 

X        SHOW    ROOMS      BOSTON,   128-132  Essex  St.                                                                            ^ ,    ,  ^  «  « .-^ .  . -*^ «-».         ..           ■  A 

«B                                            PHILADELPHIA.  W.IrwInCheyney&Co.                                               ELIZ  AB  ETH  PORT.      N.    J.  1# 

jr                                             I  NEW  ORLEANS,  Newman-Spranley  Co.,  Ltd.                  I     I                   fc  fc-ifc*-»  ■■•  ^  ■    ■  ■  1      ^^  ■«.  ■   f      tm  m     Wi  jr 
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AN  ANALYSIS 


of  the  Coal,  Fuel  Oil,  Lubricating  Oils,  Boiler  Compounds,  Greases, 
Cleaning  Compounds,  Building  Materials,  Brasses,  Metals,  and  other 
substances  or  preparations  you  may  be  using,  will  sometimes  open 
your  eyes  and  save  big  money.  CAN  YOU  USE  US  ? 


ANALYTICAL  DEPARTMENT 

DEARBORN  DRUG  AND  CHEMICAL  WORKS, 

27,  28,  29,  30,  3  1 .  32,  33  and  34  RIALTO  BUILDING, 


WM.  H.  EDGAR,  President. 


OHICA.GO,     II^Xv. 


Telephone,  Harrison  1 358  and  1373. 


BREWSTER  UNIVERSAL  SIGN  RECEPTACLES. 

AO'^ZOT^'PlWr      /^P     f  TMTT^O     ^""  '"''''^''  mayqnicklybe  formed,  wired  and  installed 
^5    I    ^5    1    C^  IVl       \J  r       \J  IN  1    1    ^5     anything  in  the  shape  of  thoroughly  weatherproof 

ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS    of  any  style  or  variety 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  difierent. 


THBEE   BBETTSTEK   BECEFTACIiBS  ASSEMBIjED 
AHD   COHNBCTED   TOeBTHEB. 

lUnstrating  method  of  nie  and  simplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  design  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who  want  to   keep 

abreast  of  the  times  by  electrical  advertising  and 

yet  require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 

SOLE  MANUFACTURERS  AND  SALES  AGENTS.  12-14  Beaver  Street,  NEWARK,  N.  J. 


PABTS  OF  THE  17IVIT  BEADY 
TO  ASSBIHBI^E. 


THE  COKSTECTiaiCr  I.IHK.' 


ne>»e««»»— >«•— —i«»«8— — — — < 
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Mister  Manufacturer! 

HERE  IS  YOUR  SPRING  MEDICINE.        ^ 
Take  One  Northern  Motor — hitch  it  to  any  oid 

machine  in  the  shop — mix  in  a  very  little  good  electric  juice  and 
we  warrant  the  dose  will  effect  such  an  immediate  and 
astonishing  cure  that  you  will  want  more  of  the  remedy.  A 
permanent,  profitable  care. 

Write  for  details  of  the  prescription.     Bulletin  No.  240. 


POWER  PLANTS  FOR  LONG  DISTANCE  TRANSMISSION.     TRANSFORMERS,  INSTRUMENTS,  SWITCHBOARDS. 


Stanley  Electric  Mfg.  Co., 


PITTSFIELD,  MASS. 


Northern  Electrical  Mfg.  Co., 


MADISON,  WIS. 


: 
! 
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JUST  PUBLISHED 


A  new  book  on  Hotel  Telephone, 
Intercommunicating  Telephone 
and  Annunciator  Systems.  Every 
Contractor  should  have  a  copy. 
Sent   upon   application. 


ELECTRIC  APPLIANCE  COMPANY, 

92  and  94  West  Van  Buren  St.,  CHICAGO. 


ELECTRICAL   SUPPLIES. 


TELEPHONE    SUPPLIES. 


FUSE 

NIclntIre  and  American  Joints,  Fuse  Wire,  Lightning  Arresters, 
Fuse  Blocks. 


ohMp,  Good.     MACNET    WIRE. 

— -r>A/o   BIO  2 


AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK:    I  16  Nassau  St. 


CHICAGO:   345-347  S.  Canal  St. 


MICANITE  PLATE 


FOR  COMMUTATOR  SEGMENTS. 
WILL  NOT  OOZE. 


MICA  INSULATOR  CO., 

218   Water  Street.  NEW  YORK. 
I  17  Lake  Street,  CHICAGO. 


E 


NGINEERING, 


HERBERT  A.  WAGNER, 
Consulting  Engineer, 
RAILWAY  LIGHTING   AND  POWER   PLANTS, 


VOLT=AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults,  Grounds, 
JP"   i  etc. 
^  J^         RELIABLE.       ACCURATE. 
rA^L^         Send  for  Circular, 
it    It    I  L.  M.  PIGNOLET. 

78-80  Cortiandt  St.,  NEW  YORK,  N.  Y- 


Henry  H.  Humphrey, 

CoDsalting 

Electrical  Engineer. 
Cbntral  Lighting   Stations, 
Electric  Power  Transmi.ssion. 
Suite  1305,  Chemical  Bldg.,  St.  Loais. 


(^HAILLET,  ADOLPHE   A. 

Consulting  Electrical  Engineer. 

flans  and  speclQcatlons  for  Electric  Llpht- 
log  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ZLLICOTT  SQUARE.  BUFFALO,  N.Y. 


i^ou  :NB>B>r>  lODi 


i.'l'"i,i\i,>tLv""Vllil\ 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutater  In  good  condition  an*  prevent  tutting.    Absolutely  will  not  gum  the  brmhts. 
SOc  per  sticli.   SS.OO  per  dozen.    Bend  50e.  for  trial  stick. 
FOE  SALE  BY  ALL  SUPPLY  HOUSES  OB 

Ku.l  rmiaii    9    nn  Sole  nannfbetnrers, 

■    IHCLCHnAll   K   uUi|    »0».  100   Washington  Street,      .     CHIOAgO. 


Stewart  Cord  Adjuster; 

(Patented  Aug.  21, 1900.) 

Can  be  wrapped  or  looped.     Can  be  adjusted  after  lamp  Is  suspended. 
Made  of  red  or  black  fibre. 

Price,  delivered  by  mail,  $1.10  per  hundred. 

F-R^klM»C   HI.  S-rE\M^iBkRT  A.  ^^., 

Manufacturers  and  Dealers  In  Electrical  Supplies.  35  N.  7th  St.,  Philadelphia. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  General  Offices:    672-678  FIRST  AVENUE.  NEW  YORK. 

trade    ^^       I       Mark. 

Manufaoiurirs  of  HI6H-GRADE  ELECTRICAL  SUPPLIES. 

WRITE   FON  ATTRACTIVE  RULLCTINS. 

Chlcip,      Pblladclpbla.      Bostoa,      Clcvetud.      St.  Loob,     Mllwaokee.      Claclnoitl,       Dfnver.     St.  Paal. 


G.  I.  INCANDESCENT  LAMPS. 


McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

1 38  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Manufacturers 
0) 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

CEMENT   LINED   PIPE    FOR   CONDUITS.  Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


Why  Not  Make  a  Test  Yourself  ? 


Dead  short  circuit  a 

Columbus  Storage  Battery 

Cell  a  number  of  times  and  see  if  the  plates 
buckle.  See  if  this  severe  treatment  causes 
the  filling  to  drop  out.  Test  the  cells  for 
efficiency.     Test  them  any  way  you  like. 


WE'RE    NOT    AFRAID. 


The  Columbus  Battery  &  Specialty  Co., 

Write  for  a  Catalogue.  .  25  N.  SciotO  St.,  GOLUIBUS,  ONIOi 
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AMERICAN  ELECTRICAL  WORKS, 


PBOTTDKUCK,  ■•  I. 


BARE  AND  INSEATED  ELECTRIC  WIRE, 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 


Railway  Feeder  and  Trolley  Wire. 


AMERICANITE,  MAGNET,  OFFICE  AND 

ANNUNCIATOR  WIRES. 
CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nsir  TOBK  Stobs,  W.  J.  Wsuon,  ae  Oortlsudt  8C 
okiOAOo  9ro&H,  F.  ■■  Dfloohoe,  sa  Lalce  St. 
M ojrrmBAi.  Bmuroa,  Buf  toe  F.  FhSUpi'  nmiilMl  Wnki. 


AIM   orriCCS  AND  FACTORIES,    PMILUFSDALI,    R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Manniactartd  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


I^cpansi^n 


lol-ts 


Forfasteniiigallkinds  of  structure  to  brick  and  stone  work 


Patentee  asdM'f'r,  ISAAC  CHURCH 
Send  for  catalogae  C.  TOLEDO.  OHIO. 


Six  Y«n  with  Gengril  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

Pitent  Causes.        Patent  SoIlcltInB> 


rha  Incandescent  Lamp  Raplacer  ana 
Cleaner  replaces  and  cleans  any  c.  p  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


HELIOS-UPTON  COMPANY 

ENCLOSED  ARC  LAMPS 


The  Franklin  Model  Gas  Engine. 


K-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

SEHD  FOR  ENGINE  CATALOGUE  NO.   16. 

PARSELL    &    WEED, 


189-131  tt  eat  3l8t  Street, 


Sew  York  City 


220, 550  Volt  Circuits 

FOR 

RAILWAY  PARKS, 
RAILWAY  STATIONS, 
RAILWAY  CAR  BARNS, 
POWER  CIRCUITS, 
STREET  LIGHTING, 
MILL  LIGHTING, 
FACTORY  LIGHTING, 
Etc,  Etc. 


ARC  LAMPS  FOR  ALL 
CIRCUITS. 


No.  632  J. 


HELIOS-UPTON  C2 

New  York  Agents,  PHILADELPHIA, 

THOMAS  &  BETTS, 


141   Broadway. 


CHICAGO, 

PEABODY,  MASS. 


ii 


NON-ARCING 


D.&W."  PLUG  FUSE. 


Approved  by  the  Underwriters  for  the  High  Voltage  Lamp. 

FITTED  TO  STANDARD  EDISON  CUT-OUT. 


Write  for  Price  List  No.  7. 


Rebate  allowed  on  old  cases. 


See  Our  Exiiibit  at  the  PAN-AMERiCAN  EXPOSITION. 

D.  ^  W.  FUSE  CO., 


'r^v^id^nc^,     R. 


CAPACmES-3  to  30  Amperes,  2B0  Volts. 


-OFFICES 


LONDON,    ENG. 


boston:  newyohk:  Philadelphia:  Chicago:  st.  louis:  Toledo:  ■  ,  c.    .  •    e      i-       ,,a 

Pettingell-Andrews  Co.     Western  Electric  Co.    Western  Electric  Co.     Central  Electric  Co.     Western  Electrical  Supply  Co.     W.  G.  Nagel  &  Co.     Imperial  Electric  Supplies,  Ltd. 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
'<^jj   and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  Is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  tbls  style  used  In  show  windows. 
Qet  our  Cataloi^ue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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WANTED. 

Experienced,  energetic  salesman  who  ihor- 
ouBblv  understands  electrical  supplies,  for 
Chicago  iind  vlcnliy.  Address,  with  references 
and  ^larv  expected.  ••  X  Y  Z,"  cure  Western 
Elecrrlcliin.  510  Marquette  Itidir..  Chicago. 


WANTED. 

Position  as  traveling  salesman  ur  constructing 
engineer  with  well  1  stabllshed  company. 
Twelve  years*  experience  with  central  station 
work;  well  acquainted  with  Northwestern 
trade.  Address  "SALESMAN."  care  Western 
Electrician,  510  Marquette  Bldg.. Chicago. 


WANTED. 

Position  as  electrician,  engineer,  or  assistant 
Id  lighting  plant.  Four  years'  practical  and 
technical  training.  Reference.^  furnished.  Ad- 
dress "C.E.  J.,"  care  of  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


WANTED. 

Position  as  manager  of  telephone  exchange 
wanted  by  married  man,  age  28.  Sober  and  in- 
dustrious.' Ten  years'  experience  In  different 
branches.  References  from  past  and  present 
emplovers.  Would  travel  Southern  states  for 
resjrorislbie  Telephone  Mfg.  Oo.  Address 
"PHOXE,"  care  Western  Electrician,  510  Mar- 
quette Kldg.,  Chicago. 

WANTED. 

Good,  all-around  electricians  and  trouble  men, 
able  to  install  and  operate  motors  and  arc 
lamps.  Good  wages  and  steady  employment  to 
experienced  and  reliable  men  who  are  willing 
to  work.  Address  replies,  giving  experience 
and  references.  "X,"  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


'XA/'A.IMT'K^. 

By  man  of  30,  position  as  manager  or  supt.  of 
telephone  exchange.  Have  had  seven  years' 
practical  work  in  installing,  operating  and 
maintaining  exchanges;  up-to-date  In  wiring 
and  a^sembling  "phones.  Have  now  under  my 
supervision  live  telephone  switchboards,  all 
dllferen*  makes.  Have  held  position  as  city  con- 
struction foreman.  Can  furnish  best  of  refer- 
ences from  present  and  past  employers.  Address 
"J.,"  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


SITUATION  WANTED. 

Mechanical  engineer,  sober,  reliable  and 
competent,  having  had  long  experience  in 
charge  of  men,  machinery  and  power  plants.  Is 
open  for  engagement.  Address  "  MECHAJJ- 
ICAL."  careWestern  Electrician,  510  Marquette 
Bldg.,  Chicago. 

FOR  SALE-CHEAP. 

100  K.  W.  Warren  Alternator,  1,000  volts,  60 
cycles,  2  phase,  with  exciter,  2  rheostats  and  2 
regulating  switches  ;  full  range  of  each  switch, 
10  volts.  Driving  pulley  31  inches  by  16  Inches. 
Entlrelv  new.  Never  unpacked.  Cost  us  at  the 
factorv"$1.800.  THE  CITY  HEAT  &  LIGHT 
CO..  Fosioria,  Ohio. 


FOR  SALE. 

50  LI.  Chicago  Dynamo,  845. 
5  H.  P.  Chica^'o  Motor.  ?45. 
Oommntaior  for  GO  Lt.  Wood  Arc  Dynamo,  $20. 
5,000  Warren  16  C.  P..  50  and  b'l   Volt  Incan- 
descent Lamps.  10  cents  each. 
Will  exchange  Incandescent  lamps  for  second- 
hand electric  machinery     "CONSfJLlDATED." 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR  SALE. 

Our  circular  switchboard,  with  which  we 
fought  the  Bell  Co.  successfully  for  six  and  a 
half  years.  The  capacity  of  this  board  is  900, 
all  direct  connections.  Can  be  seen  in  operation 
now.  and  will  be  sold  cheap  with  five  lOOdrop 
Western  Telephone  construction  boards,  all  in 
goodorder.  Will  be  ready  for  delivery  about 
Sept.  1st. 

These  boardsare  sold  to  be  replaced  by  a  3.000 
capacity  board. 

PEOPLE'S  TELEPHONE  &  TELEGRAPH  CO,, 

KNOXVILLE,  TENN. 


TO   AVOID  MOVING  TWICE, 

We  will  make  especially  low  prices  on  the  fol- 
lowing apparatus  for  a  few  days : 

One  50  k.  w.  multipolar,  Kxcelslor,  l26-volt  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Engine,  12  x  13,  practically  new. 

One  75  k.  w.  r25-volt  multipolar,  American  Ball 
Generator,  direct-connected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  150  h.  p.  1GX15  Phrenix  Engine. 

One  300  h.  p.  14  x  24  x  10  New  Yorn  Safety  Tan- 
dem Compound  Engine. 

One  100  h.  p.  13  X  12  Phrenix  Engine. 

Two  100  k.  w.  6-pole.  Triumph.  llO-volt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  iio-volt  Gen- 
erators. 

Two 50  k.  w.  Jenoey,  bipolar,  1  lO-volt  Generators. 

Two 25  k.  w.  Jenney,  bipolar,  110- volt  Generators. 

One  260  h.  p.  Worthlngton  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  lOO  h.  p.,  GOx  18.  Phoenix  Boiler,  good  for 
95  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney,  Mgr.         204  DearboFU  St.,  Chicago. 


WANTED. 

Three  100-1  i^'ln  -.-cond-hand  Brubh  arc 
machines  and  two  second-hand  large  liiKh- 
frequency  alternators.  Address  "D.  G.  C.."cure 
\Vestern   Electrician.  510  Marquette  Building, 

i."lilcai.'0. 


FOR   SALE. 

A  30(1  K.  W.  Stanlev  Alternator,  nearly  new, 
for  l.OUU  or  2,000  volts,  with  rheostat,  exciter 
and  marble  switchboard,  with  instruments  and 
switches  complete  for  four  circuits.  Will  be 
sold  for  52. Goo.  Is  being  changed  on  account 
of  putting  in  three-phaseapparatus.  This  is  a 
L^'reat  bargain.  Address  P.  L.  UTLEY.  Cen- 
iralla,  Wis. 


FOR  SALE. 


83-50  Volt  Fan  Motors. 
2—100  Volt  Fan  Motors. 
618— 20  Ampere  Shallenberger  Meters. 
230— 40  Ampere  Shallenberger  Meters. 

57—80  Ampere  Shallenberger  Meters. 

All  of  tbe  above  for  16.000  Alternations. 

ADDRESS 

THE  ALLEGHENY  COUNTY  LIGHT  CO. 
435  Sixth  Avenue.  PITTSBURG,  PA. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

trith  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


"GREGORY: 

-^  ELECTRicmT 

"54-62  5.CLINT0N  5T.  CHICAGO 

FOR  SALE. 

220-250  volt  Generators. 

One  9-k.  w.  Gibbs  multipolar. 

One  12-k.  w.  Card. 

One  20-k.  w.  T.-H. 

Om   25-k.  w.  C  &  C. 

One  30-k.  w.  VVestlnghouse  multipolar. 

Two  40-k.  w.  General  Electric  multipolars. 

Two  50-k.  w.  General  Electric  multipolars. 

Send  for  our  Monthly  Bargfarn  Sheet,  with  net 
prices  on  machines  in  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


FOR  SALE-A  BARGAIN. 

160  bard  rubber  cells,  7x7xlOH  Inches. 
THOMAS  ALEXANDER,  188  E.  Randolph  St., 
Cblcagro. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOB  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N,  Y, 


EVERYTHING   IN   "SECOND-HAND 
MACHINERY." 

Boilers,  eDErioes,  pumps,  Iron  and  wood  work- 
ing macblntry.  Saw  and  planing  mills  a 
specialty.  Pulleys,  sbafting,  bangers,  boxes, 
gearing,  belting,  etc.  Everything  guaranteed 
as  represented.  Our  prices  are  tbe  lowest 
HARRIS  MACHINERY  CO.,  MlnoeapoUs,  Minn. 


The    Worcester    Polytechaic    Institute, 

WOKCE.STER,  MASS., 
T.  C.  MENU  EN  HALL,  Ph.D.,  LL.D.,  Presi- 
dent. Courses  of  study  In  Mechanical,  Civil 
and  Electrical  Engineering,  Chemistry  and 
GeneralScIence.  New  and  extensive  laborato- 
rieg  in  Engineering,  Electricity,  Physics,  and 
General  and  Tndusirial  Chemistry  Special  facil- 
ities In  Hydraulics.  200-page  catalogue,  s/imo- 
ing  appoint imnts  secured  by  graduates,  iiiaiLd 
free.    Address  J.  K.  MARSHALL,  Registrar 


BUY  YOUR  BOOKS 

FBOU  THE 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chlcigo. 


-lONJ 


KVJI 


Engineers  of  standing  and  acquaintance  In 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11   Broadway,  New  York. 


High  Speed  Engine 

Bargains 

No.        H.  P. 
1           200 
1            90 
1            76 
1            65 
1            60 
1            40 

Maker. 
Buckeye 
Atlas  C. 
Westlnghouae 
Beck-Taylor 
Ball 
A.  ,SS. 

Cylinders. 

16W  X  27 
14x20 
13  xH 

10«  X  12 
10x12 
8HX12 

Camp  Engineer! 

ng  Co,,  47  W.  Lake  St.,  Chicago,  III. 

FOR  SALE.f'-o"*'""''"'*'""' 


Old  Material 
Purchased. 


r  sale  at  very  low 
prices. 

NEWARK, 


Walsh's  Sons  &  Co.,  V. 


J. 


MANUFACTURERS 

BABBin  METAL,  BAR.  WIRE  SOLDER, 

PIG  LEAD,  INGOT  COPPER,  SPELTER.  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago 


BISTers 


39-43 

W.  WASHINGTON  ST. 

CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CCS  MACHINES. 


IManufacturers 

of  tlie 

Celebrated 


P^rfi^ction 


Brushes 

for  Dynamos 

and  iVIotors. 


325  "Used  "  Outriggers,  as  good  as  new,  complete  with  Eddy  Self-Locking  Windlass 
and  Bracket,  shown  in  cut,  on  pole  mid  way  between  -windlass  and  outrigger.  By 
using  our  Outrigger  you  can  save  Pole  and  Suspension  Pulleys,  strand  for  suspension 
and  get  a  Windlass  and  Iron  Bracket  FREE.  Our  price  is  very  little  more  than 
twice  the  price  of  the  new  Windlass  alone. 


We  also  have  a  qnantUy  of  18  x  18  x  8  x  4^  CLJEAR  ARC 
(wliOBES.  The  price  on  neiv  ones,  $4.50  per  dozen.  On 
"  Used,"  wilh  a  few  carbon  specks  on  them,  $3.50  per  dozen. 
Ko  charge  for  packing;  f.  o.  b.  cars,  St.  Iionis. 

W.  N.  MATTHEWS  &  BROS. 


320  N.  6th  Street, 


ST.  LOUIS. 


June  I,  1901 
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OOLUIVIBIiev    \A/IIMS 

COI-LJIVIBIA     CAIRBOIM3 

WILL  BE  USED  EXCLUSIVELY  BY  THE 

Pari'Amerioan  Exposi'biori. 

SEE  OUR  EXHIBIT,  WHICH  WILL  INTEREST  YOU. 

National  Carbon  Co.,  Cleveland,  O. 


Fifth  Annual  Convention 

...    OF  THE    ... 

Independent  Telephone 
Association  of  the  United  States. 

BUFFALO,  H.  Y.,  JUNE  11-13,  1901. 


The  Wabash  Road,  <<The  Niagara  Falls 

C*  V|  ^■m4-    T  ^"M^    "     has  arranged  to  provide  special  Pullman  sleepers  for   the   accommo- 
^^  9  dation  of  delegates  and  supply  men  who  will  use  this  line,  to  leave 

Chicago  at  3:15  p.  m.,  June  10,  and  arrive  in  Buffalo  7:40  next  morning.  Fare  $13  for  the  round  trip. 
First-class  dining  car  service. 

For  sleeping  car  reservations  call  at  City  Ticket  Office,  97  Adams  St.,  or  write  to 


N.  C.  KEERAN,   C.  P.  &  T.  A. 


C.  S.  CRAKE, 
G.  P.  &  T.  A., 


F.  A.  PAL.MER, 
Chicago. 


ELECTRICAL  MACHINERY 

FOR  POWER  AND  LIGHTING. 

NEW  YORK.  N.  Y.,  39  Cortlandt  Street.        ST.  LOUIS,  HO.,  642  Century  Building. 
BOSTON,   MASS.,  31   Slate  Street.  CHARLOTTE,  N.  C,  29J  S.  Tryen  Street. 

PHILADELPHIA,  PA.,  14  S.  Broad  Street.        ATLANTA,  GA.,  English-American  Building. 
WASHINGTON,  D.  C,  Kellogg  Building.  DENVER.  COLO.,  31 1    Kittredge  Building. 

CHICAGO,  ILL.,  Old  Colony  Building. 

CROCKER -WHEELER 

COMPANY, 

General  Office  and  Works,  Ampere,  N.  Jit 
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INSIDE . 
OUTSIDE, 

LONG  DISTANCE, 

LOCAL  or 

INTERCOMMUNICATINC. 


No.  3. 

Intercommunicating  Central 

Energy  Wall  'Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 


Send  for  Catalogue  and  No.  9B. 

Prices.  Fire,  Police  andlBurglar  Alarm. 

YURGA 

SICNALPHONE  MFG.  CO., 

MILWAUKEE,  WIS.,  U.  8.  A. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 
TRENTON,  N.  J. 


KELLOGG 

PAY  STATIONS 


FOR  TELEPHONE 
TOLL  LINES. 

No  electrical  connections. 

Signals  mechanically  produced. 

Each  slot  gives  a  different  and  distinct  signal. 

Coins  deposited  in  the  wrong  slot  fall  out  at 

the  side. 
Have  a  combination  lock,   the  combination 

being  changeable  as  often  as  desired. 
Can  be  used  with  any  telephone  that  has  a 

backboard. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

229  South  Creen  Street, 

KELLOGG  CHICAGO. 

THREE  SLOT  PAY  STATION.  new  YORK  office:    346  Broadway. 


DID  YOU      I 
EVER  NOTICE  j 

That  every  manufacturer  of  Telephone 
Apparatus  claims  that  his  is  the  Best  ? 
The  word  has  lost  its  significance 
when  used  in  connection  with  Tele- 
phone Switchboards.     ..... 

Instead  of  making  claims,  we  prefer 
to  have  you  investigate  our  altogether 
novel  multiple  Switchboard  system, 
compare  it  with  ANY  other,  and  draw 
your  own  conclusions.  ..... 

SEND  FOR  A  COPY  OF  OUR  NEW  CATALOGUE. 

THE  UNION  SWITCHBOARD 
COMPANY,  ^ 

^  "R  I  E  ,      PA. 

1 


INDUCTION  COILS. 


Made  any  Desired  Length. 
Primary  and  Secondary  Made 
to  Any  Desired  Resistance. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


\ 


PHILLIPSDALE,  R.  I.  '{ 


Ton  cannot  operate  this  ma- 
chine  with  a  penny  on  a  string 
or  by  'working  wires  through 
slots. 

TRY  THE  OTHERS. 

"We  have  machines  for  all 
kinds  of  serTice. 
Sent  on  30  days'  trial. 


^ 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

80  Sheriff  St.,  Cleveland,  0. 


f 
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TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TCI        UCP      Hfl 
CHICAGO,  U.  S.  A.  I  ELi   IflrUa   UUa 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  jlKaintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted   has   been 

determined   upon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

Msnd     Vfs    V^our    Sipeoi-Fioatlons, 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  nich. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


[independent 

TELEPHONE 

CONVENTION 


BUFFALO, 

June   I  1-13,    1901. 


I 


I 


THE  WESTERN   ELEGTRIGIAN 

Of  June  8th  and  15th  will  cover  this 
innportant  annual  event  in  telephone 
circles,  which  promises  to  be  the  most 
interesting  and  instructive  meeting  in 
the  history  of  the  association.  To 
increase  your  business  among  the  tele- 
phone exchanges  of  the  world  you 
should  be  largely  represented  in  the 
advertising  columns  of  the  above 
numbers ■.    . 


▼ 

I 


ORDER   YOUR  SPACE  NOW. 


i 

* 

I 

t 

♦ 

♦ 


Western 
Electrician ' 


1 510  Marquette  BIdg.,   CHICAGO. 


»'»«»«»«»0»»»«»>^«»»»0 


00  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg^.  Co., 

le  ^A/.  IWIIssouri  .Ave.  Kansas  ^l«y,  IWIo. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
V^a  4kr»    Prepared   le   burnish   Bes-t  Quali'ty 

FINE  MAGNET  %    ^   ^  |  ^^^  ^^™  ALSO 

ANNUNCIATOR  ^M\w     I  W^^T  *"  SWITCHBOARD 

JUMPER       ^»  ^»       ■  ■      ^  ""^  CABLE. 

Any  silk  or  cotton  Insulated  Wire  made  to  order. 


Standard  Products  in  stock. 


i6 
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Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MeotloQ  this  paper. 


CHICAGO 
TELEPHONE 

SIPPLT  GO.=CHICAeO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Eldredge  Battery  Voltmeter, 

For  Testing  Primar?  and  Storage 
Batteries,  0  to  3  Volts. 


The  only  low-price  pocket  Instm* 
ment  Indicating  In  volts.  Connect- 
ing posts  have  non-removable  outs. 
Light  weight  and  neat  in  appear- 
ance. 

Eldredftt  Electric  nrg:.  Co., 
Springfield,  Mass.,  U.S.  A. 


BisF 


our 


1901 

PaofAinerican 

£,xposition 

I  file  Four  Route  in  connection  with  I 
I  Lake  Shore  A  Michigan  Southern  and  I 
I  New  York  Central  R.K.  offers  the  finest  I 
I  equipped  train  service  at  frequent  in-| 
^tervalB  to  Bulfalo  from  South  &  WesUJ 
M.  E.  Irgalls,  Prtsidml. 
Womn  J.  Lynch,  GenL  Fass.  Agt 
W.P.Deppe.A.G.P.A. 
CincionatL 


I  Our  Students 
Succeed 

Our  instruction  helps  students  to 
better  positions  and  higher  sala- 
ries.   This  is  what  a  student  says: 

A  lilnemAn   BcneAtcd. 

Mr  coarse  has  been  a  benetlt  to  me  in 
many  ways.  When  [  enrolled,  I  was  work- 
ing aa  a  linetnaD, 
Owing  to  the  ex- 
cellence ofyoariD- 
Rtmctiun,  I  was 
adrsnced  to  the 
poaitioD  of  dynamo 
tender, nod  then  to 
trimmer,  with  an 
increase  in  wAfies. 
I  am  now  getting 
practical  experi- 
ence in  banaliDg 
mach  inery  and 
winding  arma- 
tures, T  shall  al- 
ways be  a  Rood 
friend  of  the 
schools. 

Fhed  W.  Hooohtaling, 
Three  Rivers,  Mich. 

Instruction  by  Mail 

for  Electrical  Workers  In  Electri- 
cal Engineering,  Power  and  Ligbt- 
ioK,  Railways,  Lightinjj,  Car  Run- 
ning.   Monthly  payments. 

When  writing,  state  subject  In 
which  interested. 

INTKBSATIONAL  CORBEBPONDE.NCR  SCHOOLS 

Establiabed  1891.    Capital  ai,60U,000. 

Box     ^^  ecrantOQ,  Pa, 


DEALERS^hUCONTRACTORS 

For  Satisfactory  IntaroemmunloatlnK 


U 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,        •        -       Cleveland,  Ohio. 


Independent  Telephone  Supply  Co., 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  speclflcatlons.for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Information. 
The  Independent   Telephone  Construction  Co.,  334  DeTborn  Street,  CHIOAQO, 


TELEPHONE  AND 
CONST.  SUPPLY  CO.. 

CHICAGO. 

NEW  CATALOGUE  FREE, 


KOKOMO  TELEPHONES 


NOTHINCIN  FRONT  OF  THEM. 
'Write  ns  for  particnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 


No. 
20. 


KOKOMO.  IND. 


J.  H.  VAN  VLISSiNQEN,  President. 
L.  a.  WHBELBR,  Vice-President. 


wn.  C.  HBINROTH,  Treasurer. 

L.  a,  BOWnAN,  Sec'y  uid  Qen'l  Muiager. 


Western  Telephone  Construction  Co. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL! 

We  desite  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Cliicago  to  Winthrop  Harbor,  111.  Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Buildings,  Chicago,  III. 

Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY: 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL, 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

1 3  and  1 5  Lalght  Street,  New  Yorlc. 


SPECIAL 
BRIDGING    PHCNE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Generator,  1,600-ohm  adjustable 
Ringer,  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmiiier 
mounted  on  Concealed  Cord  Arm,  and  tiard 
rubber  Bell  style  lii-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mlie  line  of 
No.  12  iron  wire  and  is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND  FOR    SAMPLE    AND    BE  CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72.88  MARKET  ST.,  CHICAGO,  ILL 


American  YMeil  Coninit  Comoany, 

UANUTAOTUBEBS  07 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  InstBUatlon 

Of  Conduit  Systems. 
General  Offices:  89  Cortlandt  St.,  N.  Y. 


Eureka  Depolarizinb 
Solution  for  bahery  cells 

WHITE  tJS  ABOUT  IT. 

8PAHR    &    SWING 

MILLERSBURC,   OHIO. 


IS.         1 

L.. 


A  Direct  Beallni  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SIAOi:  &  BBO., 

Successors  to  American  Electric  Specialty  Ca.» 

lies  lilb«rty  »t.,  N«w  York  City. 

New  York   Agents  ^Irt  Electric  Co.  Rheo- 

■tats  and  Bnishei. 


\ 


JBOWARDS  A^pCo 


ELECTRO- 
MECHANICAL 
GONG. 


Is  entirely  encased  in  iron 
and  is  wealherprooi.  The 
mechanism  is  very  powerlul  and 
gives  375  blows  to  each  wind- 
ing. Continuous  ringing  or 
single  stroke. 


^EwyowK  H-v 
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PROMPT-PRIVATE-PERFECT. 

THE    ONLY    MODERN    TELEPHONE 

SWITCHBOARD. 

No  Operators.  UnlimitedlCapacity. 

-AUTOMATIC- 

THE  STROW&ER  AUTOMATIC  TELEPHONE  EXCHANGE, 

ROOKERY,   CHICAGO. 


MM 


ARE  YOU  LOOKING  FORTROUBLE? 

IF  SO,  GET  A  COPY  OF 

TELEPHONE  TROUBLES 

AND  HOW  TO  FIND  THEM 

-IN— 

BOTH    MAGNETO   AKD  COMMON  BATTERY 

SYSTEMS. 

8th  Edition  Just  Out.      Price,  25c. 

Liberal  Discounts  to  Agents. 
Address 

W.  H.  HYDE  &  CO., 

Drawer  1564.  Miliraukee,  U.  S.  A. 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

LATEST  AMERICAN  PRACTICE. 


Nearly  300  pages  and  79  illustra- 
tions. Cloth.  51.00.  Send  for  full 
descriptive  circular. 

SPON  &  CHAMBERLAIN, 

12  Cortlandt  St..  Now  York,  U.  S.  A. 


When  Traveling  Northwest 

See  that  your  ticket  reads  via- 
OKIMTF3AL. 

For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily    from   Central    Station,  Twelfth 
Street  and  Park  Rov?  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

J  AS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  WIS. 


fiCOERDAHL   PATENT 

HAVE  YOU  SEEN 
THE  NEW  TYPE 

"BUG 
PROOF" 

If  not,  send  for 

Samples  and 

Prices. 

ITWILLINTERESTYOU. 

Special  Inducements  to 
the  irade. 

Made  In  all  Sizes  from 

2  In.  up  to  14  in. 

SPIES 

ELECTRIC  COMPANY 

SOLE     MBKERS. 

87-89  W.  Van  Buren  St., 
CHICAGO,  ILL 


Ideal  Fire  Protection 

FOR  SWITCHBOARDS  AND 
ALL  ELECTRICAL  APPARATUS. 

Monarch    Fire  Appliance  Co., 

27  WILLIAM  STREET,  NEW  YORK. 


GLOBE 

AUTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE  CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY,  31-45  WEST  RANDOLPH  STREET. 


TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE    HIGHEST  TYPE   OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  Is  CompUtt. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

*'^*'TeiSphl!?l.''°*    36-50  W.  Jackson  Boulevard,  CHICAGO,  U.  S.  A. 


See  the  GREEN  BOOK  of  Hardware   Specialties  for  all  improTements  in  electrical  tool! 


SMITH  &  HEMENWAY  CO., 


UtIca  Drop  Forge 
&  Tool  Co., 


296  Broadway,  NEW  YORK  CITY. 


The  Bossert  Electric  Gonstruction  Co. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AJTD  JUNCTION  BOXES, 

SWITCHBOARDS,   PAKEI.    BOARDS.    SWITCHES,  ETC. 

u-rio^v,   ■^iK^A^  v^fRK. 


GASOLINE 
BICYCLE  MOTORS. 

CASTINGS,  WITH  BLUE  PRINTS,  $8.50. 
ALSO  MARINE  AND  VEHICLE  MOTORS. 

Lowell  Model  Co..  North  Chelmsford,  Mass. 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

.    Write  for  our  free  llluatrated  book. 
*'Caa  I  Become  an  Electrical  Eu^fneer?** 

We  teach  Electrical  ED^nearing',  Eleo- 
trie  Llerlitln^,  Electric  Railways,  Mecboiu 
leal  En^neerinff,  Mechanical  Drawlns', 
etc.,  at  yonr  home,  bv  mail.  Initlta^ 
Indorsed  bj  Tboi.  A.  Eolsoo. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York. 


Fifteen  years  of  continual  praccicti  before 
the  U.  S.  Patent  Office  gives  me  the  ability 
to  render  Inventors  valuable  eervlce  In  pro- 
curing their  patents.  1  am  an  eleotrloal  sod 
mechanical  expert,  thoroughly  conversanl 
vdth  U.  8.  and  foreign  patent  lawi. 
Patent  LItlffatlon.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE*  MD. 
Washington  Office,  602  F  Street,  N.  W. 


IMPROVED 
WARREN 


2,000  LI6HTS 


ALTERNATOR 

SANDUSKY 
i^_H    OHIO 


i8 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 

THE 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


lAUU 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


:iMOINE 

ERIE,  PENNSYLVANIA. 


JEFFREY  gii^T  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS, OHIO. 


BAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  In  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


-e; 


I 


iy 


ALL    SMALL    SPRINGS    USED 
BY    ELECTRICAL    TRADE, 

MOTOR  OR  MOTOR  VEHICLE  MANUFACTURERS. 


I 


THE  WALLACE  BARNES  CO. 


Established    1857. 


BRISTOL,   CONN. 


Submit  samples  for  prices.    Complete  assortment,  high-grade  co.d 
rolled  steel  always  in  stock.    Catalog  upon  application. 


SUMMER  HOMES. 

In  the  Ijik;  CiUQlry  of  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  &  St 
Paul  Railway,  are  hundreds  of  mosl 
charming  summer  resorts.  Among  the 
list  are:  Fox  Lake,  Delavan  Lake,  Lake 
Geneva^  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqua,  Star  Lake, 
l''ro;iienuc.  White  Bear,  Minnetonka, 
Alarquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illust'ated  booklets  "Summer 
llimiei!  lor  1001"  and  "In  the  Lake 
Ucuhtry,"sei)d  addriss,with  six  cents  in 
postage,  to  F.  A.  Miller. General  Passen- 
ger" Agent,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  111. 


mMiMiMMM 


MONDN  TRAINS 


MONON ROUTE 


1    Tn€  OIRECT  LINE  BETWEEN 

CHICAGO. 

INDIANAPOLIS. 

CINCINNATI. 

i  4Trair\5  daily 

CITY  OFFICE  232  CLARK  ST, 

-v>,f=^t  -    CniCAGO 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 

JOiSEPH  PIXOy  CBUCIBIil!  CO.,    -    JERSEY  CITY,  ».  J. 

M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workt 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wtaed 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem- 
plating  the  improvement  of  powers,  will  find  It  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  ReQUIRBTieNTJ 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

BLUE  RIDGE  LOCUST  PIN  CO., 


HARVEY  M.  DICKSON,  Gen.  IHgr. 


ll-«EVII_l_l 


——  LOCUST  INSULATOR  PINS  AND  BRACKETS. 

Seven  factories  In  operation.  Capacity,  60.000  per  day.  Write  forprlces  on  pin  and  bracket  specialties 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft.  'l 

Bspeolally  adapted  to  all  kinds  o(  | 

ELECTRIC  POWER  AND  LIGHTING  PLANTS.    I 

Kecent  testa  at  Holyoke  enable  na  to  guarantee :  \ 

JJte  Largest  Power  ever  obtained  from  a  wheel  o„'  the  tame  diameter.  The  higheH  sptetl  f 
ever  obtaimd  for  the  tame  power.  The  highest  mean  efficiency  ever  realized  whrn  V 
running  from  half  '"  /^  ffo^-  We  ^arantee  also :  A  ntmier  of  the  greatett  p«»  i 
sible  strength.    A  gate  unegualed  in  quickness  and  ease  of  opemng  and  closing.  J 

Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water.  I 

State  your  Head  and  send  for^124  page  pamphlet.  k 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH 'WESTERN 

RAILWAY 


'piIE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-\V ester n  Railway, 


461  Broadway,  •  New  York 
631  Ches't  St.,  -  Philadelphia 
368  Washington  St.,  Boston 
301  Matu  St.,  •  •  Buffal( 
aia  Clark  St.,*   •     Chlcagi 


41s  Vine  St..  -  Cincinnati 
S07Smithlicia  St.,  Pittsburg 
334  Superior  St.,  •  Clevelkna 
17  Campus-Martlus,  Detroit 
a  KiaeSt.,£3n,ToroDto,Oat. 


THOROUGH  IHSPECTIONS 

AND 

Insurance    against    Loss   or     Damage     to 

Property  and    Loss.  lOt  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 
\VM.  B.  FRANKLIN,  Vice-President. 
F.  B.  ALLEN,  Second  Vic«-Presldent, 
J.  B.  PIERCE,  Secretary. 
li.  B.  BRAINERD.  Treasurer, 
L.  F.MIDDLEBROOK.  AfSt.  Secretary. 


^■"^a- 


ATiTi   EMPLOYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  ptayslcal  examtnatloDS 
calculated  to  secure  absolute  safety  to  passengerfl  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  la  the  world  Is 

"the  only  -WAy" 


OHIOAOO.    iLrlilMOia. 


REG.TRADE MARKS   The  Rhosphor  Bronz E  Smeltin^Co.Qmited, 
2200  Washington  a\/e.,philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 

INGOTS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
M:3ac-7.JSu„.frr  — DELTA   METAL-^ 

X\  CASTINGS,  STAMPINGS  «nd  FORCINGS 

°N>  ORIGINAL  AND  Sole  Makers  in  the   U.S. 
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CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

WrNOM/IMEE.  M/CH.     Ana      PORTL  A  N  D,   OREftO  N. 

WHOLESALE  PRODUCERS 

SO-FOOT    TO    80-FOOT    POLES   OUR   SPCCIALTY 


POLES. 


BERTHOLD  CROSS 
&  JENNINGS,  ARWIS. 

WHITE  CEDAR.        |  ST>  LOUIS.  LQ^g  ,^g^^ 

IDAHO  CEDAR  up  to  80  ft.       Chemlcal  Building.  PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 

the:  |90RnrE:R-l\/IORS 

PBIXCIPAIi  OFFIOKS,  BAeiNAW,  DIICH. 


1pA?0i[AKnM^  (WW^XoAU/  $^f^^MV\^  iiMfU  (S«C 


CEDAR  POLLS  Jon'^H. FOWLER 


STREET  RAILWAY  TIES. 

Our  specialty,  7  foot  wblte  cedar  ties  for  Electric 
and  {Street  Bailways. 

PERRIZO&SON8, 

Daggett,  MIoh. 


FROM    CAR   AND   VESSEL 

WE    ARE    GETTING    IN    A    LARGE    STOCK    OF 

AND    FIND  THAT  WE    WILL  HAVE    A    SURPLUS    OF    6-INCH    25'S    AND    30'S. 
PERMIT  US  TO  QUOTE  YOU  ON  THESE,  OR  ANY  OTHER  SIZE  YOU  MAY  NEED. 


MALTBY  LUMBER  CO.,  bay  city,  mich. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rmrds:    FIKCONKIHe.  MICH.    eBEEM  BAIT,  ITIS.   KBW  I.09rD0ir,1iriB. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

0.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholatalers  of  White  Cedar  Products. 


Our  Feed  Water  Heaters 

Use  exhaust  steam  and  supply  boilers  with  PURE 
HOT  WATER  and  prevent  the  solid  matter  from 
going  into  the  boilers,  saving  from  10  to  25  per 
cent,  of  your  fuel  bills.  Our  latest  design  is 
made  entirely  of  CAST  IRON,  designed  for  use 
where  water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  iron  or  steel. 
We  also  build 

BOILER  FEED  PUMPS, 

SINGLE,  DUPLEX  A 

TRIPLEX  PUMPS, 


SINGLE,  DUPLEX  AND  TRIPLEX. 


ELECTRICALLY 
DRIVEN.... 


STEAM  AND  POWER 


PUMPING  MACHINERY 


FOR  EVERY  PURPOSE. 


Air 
Oompressors 

OF  VARIOUS  TYPES. 


JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.. 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY.  MICH. 

Clean  stock  and  good  assortment  ready  for 
Bhipment.       Write  for  prices. 


CEDAR  POLES  i*"-'"^  '"^  ^^^^^"^  "■  ^-  '^'^^' 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Tenn.,  Braacb  Office, 

Kellerton,  la.,  Oak  Mills,  Montlcello,  Ark. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Rheo- 
stats in  the  World. 


coou 

TTHITE  CKDAR 
and  PACIFIC  COAST 


FUEL.  AND 


»l-Y 


OFFICE,  836  Guaranty  Bldg.,  imrNEAPOIilS,  HINN. 


CEDAR 


^A/l-r-TENBI 
CEDA.R     CO., 

WITTENBERG,    -     WISCONSIN. 


POLES. 


TOOLS,   CROSS  ARM    BRACES, 

DISTRIBUTING     POLE    TOPS, 

IRON    AND    STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St.,  Detroit,  Mich. 


R.    H.   LEAVITT, 

CAPRON,  ILL., 

JIanufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND     TELEPHONE 

CROSS-ARM  BRACKETS   AND   PINS. 

Write  us  for  prices.  We  like  it.  Will  sit  up  late 

and  rise  early  to  answer  you  and  fill  your  orders. 


G.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Oar  Stock   of 


POLES 

l8    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS   AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C  STERLING  &  SON, 

MONROE,  MICH. 

Eleren  Pole  Yards  In  Michigan. 

Wholesale  FroducerB  for  ao  7«ari. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLIIVTONVILLE,  WIS. 
Largi  Stock  Constantly  on  Hand. 


Poles 


CENTRAL  MANUFACTURING  CO. 

CHATTANCOCA,  TENN., 

liuiiifiu:tiir.rf  u\d  Ee.len  In 

Yollow  Pine  Crosi  Arms,  Loouit  Pins,  Oalc  Plmt,    Elactrieal 
Mouidings,  Oak  Bracketi.     Large  stocks  on  iiand. 
DellTered  prices  quoted,  F.  O.  B.  cars,  your  city,  In  any  quantity.   ^r"WKITE  VS. 


M.KLEIN    a  5tON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  is  of  interest  to  all  linemen.  Get  a 
copy  now,      FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &,  SON,  "1?h1oX^''i^£.'^- 


lniiiaQaplis-Arm,BraGKei&PinCo. 

Successors  to  J.  B.  MACERS, 

MANUFACTURCIIS   Or 

Armt,  Brickets.  Locust  and  Oak  Pins, 
Tent  Stakis.  ROPE  Lock  Blocks. 

'oilict;  I26S.  MirMl.n  St.,  Iiidltniioiu.  Int. 

•r*To*fc' 
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Lightning  Arresters 


Assure  Protection  to 
Valuable  Electrical  Apparatus* 

ABSOLUTELY  NON-ARCING, 


Prevent    Generator    Current    from    following    in     wake     of 

lightning  discharge, 

SPECIAL  TYPES  OF  ARRESTERS  FOR  HIGH  VOLTAGE 
ALTERNATING  AND  DIRECT  CURRENT  SYSTEMS. 


Westinghouse   Electric 

&  rianufacturing  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


•  ■■•••■■■••■•••••••••••••■■•••■••  ■••  •■•••(•■••• 

•••«•••««••«•••••••«•••••*••••••••••••••••••••_ 

••••••••••■••••••••••••••••••••■•••••••••••■•••••••••••••••••••••■•>■•••••••••••••••••■••••■ 


YOU  CAN  SAVE 

85  per  cent  of  your  exhaust  steam  and 
sell  it  for  three  times  the  first  cost  by 
installing  the  Holly  System  of  under- 
ground mains. 

This  will  pay  all  your  station  ex- 
penses and  give  you  free  power. 

Write  for  our  new  pamphlet^  telling 
how   it   is  done. 


MENTION  WESTERN  ELECTRICIAN. 


Don't  Let  it  Get  Away! 


AMERICAN  DISTRICT  STEAM  CO.,  lockport,  n.y. 
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FORT  Wayne  electric  works 

(INCORPORATED). 

THE    "WOOD"    SYSTEMS    ^    LIGHT    AND    POWER, 

-SPECIAL    BOOSTER   SETS.- 


>*♦♦♦♦♦♦ 


We  are 
Prepared  to 
Build  Booster 
Sets  to  Special 
Specifications. 


Highest 

Efficiency 

and 

Durability 

Guaranteed. 


FOR  INFORMATION  ON    ANY  KIND  OF    ELECTRICAL   APPARATUS,  WRITE  TO  ONE  OF  OUR  BRANCH 

OFFICES,  OR  TO  THE  MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE, 


NDIANA. 


♦♦♦♦♦»<»*<!>««*<»***<!^'S-<!>******4>«^~*  eK^««$H»<s«s«}«^^**<j«**<S"$"S«8><*<^<^««s.««s^K^K|>(JK!>««J>«<SK^<^0«^ 


CHICAGO  TELEPHONE  COMPANY. 


37,000  TELEPMOHES  IM  SERYICI. 


Business  or  Residence,  16  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Service. 


Low  rates  for  all.   Small  rates  for  small  users. 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


CONTRACT  DEPARTMENT,  •^^SrcA^^r^^T**' 


CAS    ENGINE    IGNITERS 

For  STATIONARY,  MARINE  AND  AUTOMOBILE  ENGINES. 


Dynamo 
Igniter, 
$12.00. 


Can  be  U6tf(l 
.  ith  any  kind 
of  gam  or  gaso- 
line engine. 


Magneto 
Igniter, 
$18.00. 


FULLY 
GUARANTEED. 

Send  for  circular. 


The  Carlisle  &  Finch  Co.,  232  E.  Clifton  Ave., Cincinnati,  O 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure Tnos^  favorable  quolatiotis  and 
deliveries  for  any  part  of  the  world. 


General  Offices  :  100  BROADWAY,  NEW  YORK 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mom. 
Columbus,  Ohio. 
Chicago,  III. 


Canton.  Ohio. 
Cleveland,  Ohio. 
Denver.  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton.  N.  Y. 
Horseheads.  N.  Y. 


Lafayette,  Ind.' 
MiTwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester.  N.  Y. 


Seattle,  Wash, 
San  Francisco,  Cal. 
Salt  Lake  City.  Utah. 
Sydney.   N.   S.   W. 
Trenton,  N.  J. 
Wilmington,    Dt-1. 
Youngstown,  Ohio. 


European  Office :  LONDON 
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StUKTEYANT 

EXHAUST 

HEADS 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HICH-GRAOI  RUBBER' 

COVERED, 

WEATHERPROOF 


axKBBAL  Office  and  Wobks. 
WUkest>arre.  Pa. 


MAGNET,  OFnCE,  ANNUNCIATOR  WIRE. 

N«w  YoBK  Omc«, 
60  Dcy  St 


Chicago  Office, 
19111-2  Marquette  Bldg 


VULCANIZED  FIBRE. 

Higliest  grades  for  eliectrical  iosutation  »ad  mechanical  ctifposcs.  in  sheets, 
tuMs,  rods  and  special  thapei.     Catalogoet  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


ft  WlNEBiL  PRODUCT 

FOR  HIGH-CRAPE 

INSULA.TiOM 

RAVEN  MINING  CO.,  Marquette  Bldg..  Chicagro,  III. 


•jyiJJ-J'A 


N.  CANAL  ST.  ^"nAlwOIUCTI     ^- 

CHICAQO-I" 


ILL 


>a.  No  Baffle  Plates 
to  rattle  loose  ja  a 
xa.  Centrifugal  action 
c  o  mp  els    separation 


B.FSTURIEVANTCO. 

BOSTOK.  MASS. 

NEW  YORK  -  PMRADriPMIA  -  CHICAfiO 
I.  O  N  PO  M 


STAR     > 
WHITEWASH 

AHjD  DRY 
MINT  PUMP 

For  OBO   In'*Elecitric 

Flaots  Rod  Power 

StatlouB. 


THE  STAR  PRASS 

WORKS, 

67-69  S.  Canat  SI., 

Chicago,  111. 

8eDd     for     drciilarp 
and  pricee. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBlNa 

Vor  Bteetrlcal  and  Heobanlcal  Piirpoees,  Railway  Dnst  Onsrdi,  Vailian 
and  PaoklngB.   I>afent  TiMiilattng  Oleati. 


MAinm&oruBSD  bt 


THE  KARTAVERT  UANUFAGTURINfi  CO.,  Wilmington,   Oil 


STERLING   EXTRA    INSULATING    VARNISH 

■t«rUng;  Bx«r»  Itlaclc  Flnltthlns:  Tarnlah, 

StvrUiiic  B1««Il  Air  I>rylnii;  Tarnlab. 

Mt«riln8r  Black  Cor*  Plat«  TumUh* 


THE  STERUHQ  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLiN8  VARMISH  CO. 

95  Coimore  Row»  Birmingham.  Fngland. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
—  AMERICA. — 

GSSBBAI.  Orrvvv.    164  MARKET  STREET. 
NEWARK,    N.    i. 

MlUlous  In  use  on  One  Hundred  and  Forty-Five  (145) 
railroads  in  the  United  .States,  oil  over  Seven  Tbiousand  Five 
IJundrcd  <7. 500)  miles  of  track.. 


AKRON  GENERATORS  md  MOTORS. 


^ 

^kk  v'.'-,  "•>"' 

^^^^1 

AZ^I^^V 

w^^ki^*:/'. 

m^n 

I^^^B^Mf  >'''^iS'm 

l^m-''^'^ 

'ti 

P^^^^H 

Sh^EI 

^^^t^i;^'.'.'i 

BulU  in  nlzes  from  1   R.  AV.   to  '^oo  K.  \V, 


GUARANTEED 

MECHANICALLY 

AND 

ELECTRICALLY 

PERFECT. 

Highest  efficiency  and 
modern  design. 

Akron  Elictricil 
Mfg.  Company, 

AKRON,        -       OHIO. 

New  York  Office.  MacKir 
Engineering  to.,  149  Broadway, 


Eat.  ises. 


Inc.  18«S. 


iBIack Diamond  File  Worksl 


Twelv* 
Medals 
Awarded  at 
Internallonil 
Expoiitlena. 


^  OVB  eOODS  ABE  OS  *A1,B  IN  KVEBT  E.EADIMe  HABDWASB    ^ 
4^  8TOBE  IK  THB  VNITBD  STATK*  AND  OAHADA.  {^ 

^  PHILADEtPHIA,  PA.  ^ 


<V|  8TOBE  IK  THB  VNITBD  STATKB  AND  OABADA. 

I  G.  &  H.  BARNEU  COMPANY, 


ivhet: 


&     \A/I 


GAS  AND  KEROSENE  ENGINE. 


Barns  kerosene;  cheaper  and 
safer  than  gasoline.  Automatio, 
simple  and  reliable;  no  electric  i 
battery  or  flame  used.    Perfect 
regulation,   belted   or   directly 
coupled  to  dynamo  for  electrii^.i 
lighting,  charging  storage  bat^- 
teries,  pumping   and  all  othafj 
power  purposes.  Send  for  cata>, 
logue. 


ft.MIETZ,  128-138  Molt  St.  New  York. 


INDEPENDENT    TELEPHONE    CONVENTION    NUMBER. 


milYIII.     SSPeiAhh.    Kffiis'aiiSii^^'Sf^t;:        CHICAGO,  JDNE  8,  1901.      £;kc-Xi°.sklv      fOCemjiSofY.     No.23. 


SIMPLEX 


INSULATED 
WIRES   AND    CABLES. 


KUBBER  COVERED.  WEATHERPROOr.  UNDERbROUND  ;  NO  SUBMARINE. 


w-tSTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

I  l37Moni(lnock  eiDCk.  CHICACO 


Simplex  Electrical  Compan} , 

7t>-SI   Cornhlll,  BOSTON,  MASS. 


^ON'^ 


18SV— FarlB  KxitoaltlaB, 
Hedal  for  Bahber  Imaalmtiaa. 

18»3-WorM's  Fair, 
Hedal  for  Bnbber  laanUtisB. 

THK  STANDABD  FOB 

BVBBEB  HTSVLiATIOV. 

Sole  Manufacturer*  of 

T^if  Wires. 


Otooite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

^■«»itr..     253  Broadway,  lei  York. 


«Wti4  L.  CwrfM, 


Geo.  T.  Minton,  fien*l 
W.  H.  Ht^gini,  S«cr. 


Suft 


y^  ^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  DO., 

MANUFACTUnCpS  OF 

Paranit*  Rulibtr  Govtrad  Wires  and  Cablas, 

UNOERGROUNO,  AERIAL  SUBMARINE  ADD  INSIDE  USE. 

TELBeHOI>IB,   TSI£aRAPH   AND   FIRE   ALAKH    CABL£S. 

All  WIru  ■»  tMlMl  It  Faotanr.  JONE8BOBO,  UID. 


Jit  T± 


f!>HONO  -ELECTRIC '' 


WIRE  "'^oViH.' 

Tro]ley--Telephpne"Teleg:raph. 


It  you   want  a  strong,  tough  and 
reliable  Hoe  wire,  use 

"PHONO-ELECTRIC." 
BRIDGEPORT  BRASS  CO., 

19  Moray  St..  New  York. 


CEDAR    mf       RDL-ES 

.ONG     DISTANCE     'PMONe, 

A.P.tlOPttlNS  &   CO.ESCANABA.MlCH. 


PAPERPULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


2 


YES,  AND  UNCLE  SAM"  USES  THEM.TOO. 


Read  why  the  Signal  Corps  U.  S.  War  Department  adopted 
our  make.      We  can  please  you.      Ask  for  particulars. 

298  BROADWAY, 
NEW  YORK. 


ERICSSON  TELEPHONE  CO.. 


"Buttock  Etectric 
Mfg,  Co., 

CINCINNATI,  U.  S.  A. 

Wagner  Etectric 
Mfg.  Co., 

ST.  LOUIS,  U.S.A. 

Direct  and  Alternating  Current 
Eqatpmenis  for  Electric  Ligfd  and 
Power.  287 


Queen  $t  Co., 

1010  Cheatnat  St.,  FUla. 

480  MONON  BLBG.,  c::iCAt*. 


Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Rat 
Focus  Tubes,  Induction  Colls. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..   PHIUOELPHIA 


,JI 


2,000  IN  USE. 

BIpolAT  KlUl  Uultlrolsr  Motor* 
IToiD  >^  Co  60  hon^epwwer.  071^- 
jaai from  iftifglitfl  to  Joa.  W*  tsU 
or  rent.  Good  prt)QCa  for  a^dnts. 

Tke  HotMTt  Elcc  Hft.Co.,Tro]r,Okl* 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Gbneral  OrriCEs:     142  MARKET  STREET, 
NEWARK,  N.  J. 

Millions  in  use  on  Ooe  Hundred  and  . Forty- 
Five  (145)  railroads  in  tbe  Cnlied  Slates,  on 
over  Seven  Thousand  Five  Hundred  (7.500) 
miles  of  track. 


OHIO  ELECTRIC  WORKS. 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  Illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  witti  dis- 
count sheet. 


^HfESTIIN  ElecMcal  \n\nsm\  Co., 


Waverly  Parle,  ESSEX  CO.,  N.  J. 


VntosSUsdud  Portable  Si 


Voltmeters,  Millitoitttters,  VoltainietaTS> 
Ammeters,    Mllilanineters, 

6rouRd  Detectors  anil  Circuit  Testers. 

Ohmmeter!,   Portable  Balyanoineteis. 

Our  portable  iostru^euts  arc  recognjMd  as 
TheStaodard  itie  worW  over.  TIi*;  Semi-Port- 
able Laboratory  Standard*  ai^  still  better. 

Our  Station  VoftTneters  and  Anmeters  are 

unsnrpassed  ;n  poi:;:  of  e.vtreme  accuracy  and 
lowest  coDcumi-T-o:   ■%:  -iinergi*. 

Weblix— Euroj'eaii  '.Ve^ton  Electrical  Instru- 
ment Co..  Rl::ii---fts;e  >'o,  «3. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO.. 

Contractors  and  Bulldors  of  StrMt  Railway  and  Elaetrle  Plants. 

THE   BEARDSLEY  GRAVITY  DAM. 

For  five  cenu  in  stamps,  wc  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
107  MAIN  ST.        Write  W.W.  STARK.  Sec'y  and  Treas.,  tor  particulars.       ELKHART.  INO, 


Lr<xDO^— Eliiu" 
Lane. 


Wo.    lOi    St.  Martins 


r«««»M  Btamdard  P«ptabt«  IMreei 
B«mAlas  ■ll-Anet«r. 


Mention  the  Westers  ivLEcraiciAN  wbea 

ine  ^ar  catalogues. 


HOLOPHANE  CLASS  CO., 

IS  Cast:  SSEnd    S*..  NK'NA^  YORK. 

Oompound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTINt. 

TWO  UOI.D        M  A  #1  ft  I  St. 

•wirdu  >tPir!t  EiiHxIllM. 

WRITS  FOR  CATALOQUK. 


WESTERN    ELECTRICIAN 


June  8,  1901 


DIEHL  ELECTRIC  FANS 

STANDARD  OF  TW€  WORLD  FOR  EFFICIENCY  AfID  Pin?ABILITY 

CEILING  FANS 


3    DirrERENT   TYPES, 
10    OE8ICMS, 
20    FINISHIS, 

2  OR    «    BLADES, 

3  SPEEDS. 


To  cult  all  conditions  and  any  volt- 
mge  on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS, 

9,   12  AMD  16-INCH, 

I  I O,  220,  2B0,  500  VOLTS, 

THREE  SPEEDS. 


SEND  FOR  DeSCDIPTIVE 

CATALoaue. 


DESK  FAN  MOTOR. 
9.»>-i6  InchcA. 


f  NEW  YORK.  Be  I -sea  BroBdway 
CUnuj    Dnnur      CHICACO,  192-19*  Van  Buren  St. 
SHUW    KUUmS  ^  boston,  I2»-I32  Essex  St. 

!  PHILADELPHIA,  W.  Irmln  Cheyney  &  Co. 

I  NEW  ORLEANS,  Newman-Spranley  Co..  Ltd. 


ANUFACTURING    CO., 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  IM.  J. 


BREWSTER  UNIVERSAL  SIGN  RECEPTACLES. 


From  which  may  quickly  be  formed,  wired  and   iostalled 
anything  in  the  shape  of  thoroughly  weatherproof 


A  SYSTEM  OF  UNITS 

ELECTRIC  SIGNS  or  ELECTRICAL  DECORATIONS  rf..,.i,i.o>..™.» 


When  through  using 
the  receptacles  in  the 
shape  of,  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  difierent. 


AKD   «H>]KSBCTBI»  TOCtETHWBt. 


Illustrating  nietbod  of  uie  and  timplicity  of  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  deiifn  desired  is  provided. 

Just  the  thing  for  theaters,   or  for  merchants  who  want  to  keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PARTS  or  THB  UNIT  BBAO'V 
TO  AStilRMBIiB. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


THE  CONlVRCTlNCi  I.IRK.' 


m 
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A.  D.  C.  CENTRAL  STATION  Equipped  with  'CblOVibC  HcCUmulatOVS 

MEANS   AN    UP-TO-DATE   LIGHTING   PLANT. 
By  storing  the  current  during  the  periods  of  light  loads  the  generating  units  are  operated  economically: 
B}-  supplying  this  current  during  periods  of  heavy  loads  the  number  of  generating  units  required  is  reduced  to  a  minimum : 
By  being  always  available  in  case  of  emergency.  Chloride  Accumulators  "  have  repeatedly  prevented  an  ivterrup- 

t,on  of  servicer         ^^  Electric  Storage  Battery  Co. 


Send  for  Descriptive 
Bulletins  describing 
other  advantages. 

6ai.es       I         New  York.           Boston.              Chicago. 
Offices:  t"     100  Broadwav.     ^\\  Stale  St.     Marquette  Bid?. 
R    29 


Allegheny  Avenue  and  19th  Street,  Philadelphia,  Pa. 


Baltimore. 
Equitable  Bids 


St.  Lons. 
Wainwricrht  Bld^r- 


SA^•  Francisco. 

^'evada  Block, 


PUILADELPQIA. 

fL'hcDv  Ave.    and  19th  Si. 


Clzvelaxd.  Detroit, 

New  England  Bldg.      Mlcbigao  Electric  Co. 


PUTINUM    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wtsell  PLATINUM  in  any  quantity,  either  large  orsmall.    We  buy  PLATINUM    or  anything 
containing  PLATINUM,  inany  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN   ALL  SHAPES. 

Newark,  N.  J.  New  York  Office,  r20  Liberty  Street. 


l»«««-4 


Genuine  Telephone  Wirej 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in  accordance  with   the    specifications   of  the  largest    J 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows  :     - 


i&5!i.i.ii'»«»*^iiaSsiiJi)^a 


Bundle   of  Telephone  Wire 
with  Seal  Attached.  j 


I 


♦ 

»»4 


A  \§  ^\  %^\       'OIIDOTITIITI  ^\  IVI     of  inferior  wires  by  seeing  that  every  bundle  is  tagged  ♦ 

/\YV/IU       9i/D9lllwllv/lll     (according  to  grade)  with  one  of  these  seals.  \ 

AMERICAN  STEEL  &  WIRE  CO.,  | 

THE  ROOKERY,    CHICAGO.   ILL.  | 


♦     AI  Qn    Clopper  "Wire,  bare  and  insulated,  single  and 


stranded,  for  telephone,  light  and  power. 
GALVANIZED  STRAND. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co —  — 

Afeion  Smoking  Pipe  Co 3i 

Alexander,  Thomas 20 

American  Battery  Co 17.  20 

American  Bridge  Company.. .33 
American  District  Steam  Co.. — 

Amer.  Electric  Fnse  Co — 

Amer.  Electrical  Heater  Co. .20 
Amer.  El.  Telephone  Co.. .12,  25 
American  Electrical  Works.. .19 
Amer.  Refit.  &  Lighting  Co. ..19 

Amer.  School  of  Corresp 20 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co ....  31 
Amer.  Vitrified  Conduit  Co. ..20 
Ajiderson  &  Sons.  W.  H 31 

Baker  &  Company 3 

Ball  Engine  Company 30 

Bamaclo,  F.  W 30 

Barnes  Company,  Wallace . ..  .— 

Bamett  Company,  G.  &  H 34 

Beardsley  GiaTity  Dam  & 

Construction  Co 1 

Becker  Brothers — 

Beoham.  George  W 31 

Benson,  D.  L 17 

Berthold  &  Jennings 31 

Bcsly  &  Co.,  Charles  H 34 

Big  Four  R.R — 

Bissell  Company.  The  F 26 

Blue  Ridge  Locust  Pin  Co  — — 
Bossert  El.  Construction  Co.. 30 
Bowers  ilanufactnring  Co  ...34 

Bridgeport  Brass  Co 1 

Brant  Porcelain  Works,  G.  F-  7 

Bullock  Electric  Mfg.  Co 1 

Bunnell  Telegraphic  *fc  ELCo.— 

Camp  Engineering  Company.20 

Carlisle  &  Finch  Co..: — 

Central  Electric  Co 7 

Central  Mlg.  Company. 31 

Central  Telephone  &  EL  Co.  .27 


Century  Telephone  Const.  Co.l6 

Chaillet,  Adolphe  A 19 

Chase-Sbawmut  Comiiany..  ,34 
Chicago  &  Alton  Railroad..  ..30 

C.«S;N.  W.R  E 30 

Chicago  Edison  Company —  4 
Chicago  Flexible  Shaft  Co... 22 
Chic.  Fuse  Wire  &  Mfg.  Co. -29 
Chic.  House  Wrecking  Co....— 

C.,M.&St.  P.R.R 30 

Chicago  Mica  Company 34 

Chicago  Telephone  Co 34 

Chic.  Telephone  Supply  Co.. .29 

Church,  Isaac 19 

College  City  Electric  Co 18 

Columbia  Telephone  Mfg.Co.l6 
Columbus  Batt.  &  Spec.  Co..  — 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Coolldge  Fuel  &  Supply  Co. .31 

Crescent  Mfg.  Company 29 

Crocker- Wheeler  Company..— 
Cutler-Hammer  Mfg.  Co....  29 
Cutter  Elec.  &  Mfg.  Company.  1 

D.  A;  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  17 
DeDion-BoutonMotoretteCo.  4 
Diamond  Meter  Company — 22 

Diehl  Mfg.  Company 2 

Dixon  Crucible  Co.,  Joseph. .30 

Edison  Decorative  &  Minia- 

ture  Lamp  Department 8 

Edison  Mfg.  Company 5 

Edwards  &  Company 20 

Eldredge  Electric  Mfg.  Co.. .  — 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company. 18 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company ..  .28 
Elec.  Motor  &  Equipment  Co.  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 


Faries  Manufacturing  Co. ...  34 
FarrTel.  &Con.  Supp.Co....  22 
"For  Sale" Advertisements  ..  20 
Ft.  Wayne  Elec.  Works.,  Inc.. 33 

Fowler,  John  H - 31 

Franklin  Eng.  &  Elec.  Co. ...— 
Gates  &  Co.,  J.  Holt 5 

General  Electric  Company...  8 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 21 
Globe  Auto.  Telephone  Co.... 2.=> 
Gordon  Battery  Company.... 32 
Gould  Storage  Battery  Co —  4 
Great  Western    Smelting  & 

Refining  Company — 

Gregory  Electric  Company. .  .20 
Griggs  Mfg.  Co.,  The 18 

Hartford  Steam  Boiler  In- 
spection *t  Insurance  Co..  .— 
Hazard  Manufacturing  Co...— 
Heath  Electric  Company  ....19 

Helios-Upton  Company -5 

Hobart  Elec.  Mfg.  Company.,  I 

Holcomb-LobbCo.,  The 31 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. ..  1 
Boitzer-Cabot  Electric  Co...  4 

Hopkins*  Co.,  A.  P 1 

Huebel  &  Co.,  C.  J 31 

Huey  Company,  The  M.  S....  6 

nUnois  Maintenance  Co 20 

Incandescent  Electric  Light 

Manipulator  Company — 

Independent  TeL  Const.  Co. .26 
Independent  TeL  Supply  Co. 25 
Indianapolis  Arm,  Bracket  & 

Pin  Company 31 

Indiana  Rub.  &  Ins.  W.  Co... .  1 
India  Rubber  &  Gutta  Percha 

Insnlating  Company — 

Intemat'l  Corres.  Schools ....  20 
,30 


Johnston,  Thomas  J 19 

Kansas  City  TeL  Mfg.  Co — 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 14,  25 

Keystone  Elect.  Inst.  Co 19 

Klein&Son,  Mathias 31 

Kokomo  Tel.  &  El.  M.  Co 26 

KuselTeL&ELMfg.Co.,  D.A.  26 

Leather  Preserv.  M.  Corp 30 

Leavitt,  E.  H 31 

Leclanche  Battery  Company.20 

Leffel&  Co.,  James 30 

Lindsley  Brothers  Company.. 31 

Lowell  Model  Co — 

Maltby  Lumber  Company .. .  31 
Manhattan  Gen'l  Const.  Co.  4 

Manross,  P.  N 18 

Mason  TeL  Pay  Station  Co. .  24 

Matthews  &  Bros.,  W.  N 27 

McLennan  &  Company,  K — IS 
McLeod,  Ward  &.  Company  ..24 

McRoy,  John  T 18 

Mica  Insulator  Company — 

Miscellaneous  Advs 20 

Missouri  Electrical  Mfg.  Co..  13 

Modem  Gas  Engine  Co 30 

Mogadore  Insulator  Co 34 

Monarch  Fire  AppL  Co 17 

Monon  Railroad. 30 

MunsellA  Co.,  Eugene 18 

National  Automatic  Tel.  Co.  19 
National  Carbon  Company...— 
National  Conduit  &  Cable  Co.I8 
National  India  Rubber  Co — — 
National  TeL  Equipm.  Co ....  27 

New  York  Ins.  Wire  Co 27 

Non-Polarizing  Dry  Batt.  Co.— 
Northern  Elec  Mfg.  Co 17 

Ohio  Electric  Works 1 

Okonite  Company,  The 1,  II 

Ozan  Lumber  Company 31 


Jeffrey  Manufacturing  Co- 


Pacific  Electric  Company 33 

Palmer  &  Olson 5 

Palmer  Brothers 30 

Paragon  Fan  &  Motor  Co 21 

Parsell  &  Weed 19 

Perrizo  &  Sons — 

Peru  Elec.  Mfg.  Company....  5 

PhiUlps.  Eugene  F 19 

Phillips  Insulated  Wire  Co. . .  19 

Phcenix  Glass  Company — 

Phosphor-Bronze  S.  Co 30 

Pignolet.  L.  M 18 

Pittsburg  &  L.  S.  Iron  Co 31 

Porter-Morse  Company 31 

Queen  &  Company 1 

Raven  Mining  Co 18 

Eelslnger,  Hugo — 

Reynolds  Electric  Co 4 

R.  L  Teleph.  <fe  Elec.  Co — 

RlchmondtELWireCond.  Co.  5 
Rockwood  Mfg.  Company —  1 

Roebling's  Sons  Co.,  J.  A 26 

Rose  Polytechnic  Institute.  .20 

SageA  Bro.,  F.  B 29 

St.  Louis  Elec.  Supply  Co...  2.5 

Sargent  &  Lundy 17 

Sawyer-Man  Elec.  Company.  .— 

Schureman  «fe  Hayden 20 

Shelby  Electric  Company . . . .  l 
Simplex  Electrical  Co.,  The..  1 
Simplex  Interior  Telep.  Co..  18 

Smith  &  Hemenway  Co 25 

Smith  Co.,  S.  Morgan 30 

Spahr  &  Swingle 29 

Specialty  Mfg.  Company  ....  6 

Spies  Electric  Company 20 

Spon  &  Chamberlain — 

Sprague  Electric  Company  . .  5 
Standard  Construction  Co. . .  .29 

Standard  TeL  A  Elec.  Co 27 

Standard  Underg.  Cable  Co. .  .— 
Stanley  Elec.  Mfg.  Company ..17 

See    f*^fi:e    6* 


Stanley  Instrument  Co 5 

Star  Brass  Works — 

Sterling  &  Son,  W.  C 31 

Sterling  FUectric  Company ...  24 

Sterling  Varnish  Co.,  The 27 

Stewart  &  Co.,  Frank  H — 

Stilwell  -  Blerce     &    Smith- 

Vaile  Company 31 

Stow  Mfg.  Company 18 

Stromberg-Carlson   TeL  Mfg. 

Company 15 

Strowger  Aut.  Tel.  Exchange  25 
Sturtevant  Company,  B.  F....34 

Swarts  Metal  Refining  Co 10 

Tenn.  Lumber  Company 30 

Thomas,  Wilcox  &  Dietz 26 

Torrey  Cedar  Company 31 

Turner  Brass  Works 33 

Union  Switchboard  Co 9 


Valentine-Clark  Co.,  The.... 31 
Varley  Duplex  Magnet  Co . .  32 
Vulcanized  Fiber  Company,. 34 

Wagner  Electric  Mfg.  Co 1 

Wagner,  Herbert  A IS 

Walsh's  Sons  &  Company 20 

Warren  EL  Mfg.  Company  ...  19 

Western  Electric  Co 7 

Western  EL  Supply  Company.23 
Western  TeLConst.  Company.27 
Westtnghouse      Electric     & 

Manufacturing  Company. ,  32 
Weston  Electrical  Inst.  Co, ..  1 

WiUyoung,  Elmer  G 20 

Wisconsin  Central  R.  R 29 

Wittenberg  Cedar  Co 31 

Worcester  Company,,  C.  H, . ,  31 
Worcester  Polytechnic  Inst.  20 

Wright  &  Craycrof  t — 

Wrigley,  Tbomas 30 

Vawman  &  Erbe  Mfg.  Co....  25 
Yurgae  Signalphone  Mfg.  Co.24 
Zerbe  Company 20 
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PARAGON 
FAN  MOTORS. 


^A/Rl-rl 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO. 


EleGtriGians"i°Supply  Houses. 

You  can  create  a  large  demand  in  your  city  £or  Electric  Signs, 
Electric  Supplies,  Electrical  ConstructionWork,  etc  ,  by  introducing  the 

ORIGINAL 

Reynolds  Flasher. 

THE  ONLY  SUCCESSFUL  DEVICE  OF  ITS  KIND  EVER  OFFERED. 

It  makes  money  for  your  customers,  cuts  down  electric  light 
bills  from  40  to  60  per  cent,  and  increases  the  effectiveness  of  electric 
signs  and  displays  a  hundred  fold. 


aiANDFACTUBED  ONIiY  B'F 


REYNOLDS  ELECTRIC  CO., 

Write  Now  for  Particulars.  22 1  Fifth  Avenue,  Chicago. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS   FOR   ALL  CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  II  BROADWAY,  NEW  YORK. 


MWmtWmimi 


^bummf^ 


SOLE  AMERICAN   AGENTS 

AND 

LICENSED    rMANUFACTURERS 

ron 

De  OION-BOUTON  &C0.  OF  FRANCE. 


DE   DION   ''MOTORETTES" 


STANDARD 

OF  THE 

WORLD. 


"Motorettes"  may  be  seen  and  tried 
at  CHICAGO  OPFICB,  147  Michigan 
Avenue. 

N.  Y=  Type  "Wlotorette." 

DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


GOULD  STORAGE   BATTERIES. 


ESFECI.AL,IiT  ADAPTED  FOR 

STREET  RAILWAY 
POWER  PLANTS. 

ALSO  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric   Fire   Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

NEW  YORK  OFFICE,  25  West  33d  St. 
Works,  DEPEw,  N.  Y.  NEW  YORK,  N.  Y.,  U.  S.  A. 


-there:   \a/^il.l.   be: 

A   HOT  TIME 

IN   EVERY  OLD  TOWN   THIS  SUMMER. 

Keep  Cool»H.-C.  Fan  Motors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages. 

HOLTZER-CABOT  ELECTRIC  CO., 

Send  lor  1901  Catalogue  and  Prices.     397  Dearbom  St.,  CHICAGO.  Factory,  Brookline,  Mass. 


June  8,  1901 


WESTERN   ELECTRICIAN 


EDISON 

BATTERY  FAN  OUTFITS 


,..WiTH... 


EDISON  LALANDE  CELLS 

Are  tho  only  efficient  battery  fan  outfits  on  tho 
market.    Invaluable  for  the  sick  rooai. 


Writs  for  Catalogue  >'o.  4. 

EDISON     MFG.    CO., 

135    5TH  AVE.,  COR.  20TH  ST., 
NEW  YORK. 


HELIOS-UPTON 

Storage 
Batteries 


For  Street  Railways,   Central  Station   Lighting,  and 
Power  Plants,  Isolated  Lighting  Plants,  Elec- 
tric   Vehicles,     Telegraph,    Telephone, 
Fire     Alarm,    and     Police     Signal 
Service,    Electric    Launches, 
Mining     Locomotives, 


And  all    Purposes  to  which    Batteries  are 
Applicable. 


HELIOS-UPTON  COMPANY 


NEW  YORK  AGENTS: 

THOMAS  &  BETTS, 

141  Broadway.  N.  Y. 


CHICAGO,  ILL. 
PHILADELPHIA,    PA. 
PEABODY,  MASS. 


"PALMER     (a     OLSON 

1.    2,     3,    5,     T/2.     JO     H.     P. 

FOR    COMPACTNESS, 

DURABILITY. 

HIGHEST    EFFICIENCY, 

SIMPLICITY. 

NOISELESSNESS. 


Detailed     Mechanical     and     Elec- 
trical Perfection  and  Graceful 
Design    in 

Motor 
Constrxictiorv. 


Catalcgvie  and  price-lists  on  application. 

PALMER 
®.  OLSON 

MANUFACTUR.ERS, 

210  Cervtre  Street, 
NEW  YORK. 


nilR    Rnnifl  FT   Qh  peru  mains  and  branches  {  BfllTPTICIP  Ala    PlaANTS 

UUri        DUUIVLkl  GIVES  THE  REASONS  FOE  ITS  EXISTENCE.  I  LIGHTING,     HEATING 


It's  Free.    Sent  Upon  Application. 

Peru  Electric   &   Manufacturing   Company, 

Chicago. 


New  York. 


PERU,    INDIANA. 


ELECTRIC  POWER 


LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPONDENCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    527-B31  WEST  34lh  ST.,  NEW  YORK. 


BRANCH  OFFICES: 


BOSTON, 


AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

J.  HOLT  GATES  &  CO.,  '^  ""'ZS. '"'"' 


iiJBit!i^?l»lVi.'lklil!li!»lJ>lil« 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  ioo%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  31^ -inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  ij^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO..  1115  and  1116  Manhattan  Building,  CHICAG". 


nECTfiO  QALVAN/ZfD  (OmU/T 

s      ,  INTERIOR    .^nrbNDUIT 

RICHMONDT  ELECTRIC  WIRE  ZSmm  Z^. 

or  MILWAUKEE,  WIS. 

AD0RC5S    ALL  CORRESPONDENCE  TO  FMTORY  OFHCE  WMJKEGM.ILL. 


DON'T  FORGET 

YOU  ARE    LOSING    MOl^Y  BY  USING  OLD  FASHIONED    END    BEARING  METERS. 
STANLEY  METERS  SAVE  YOU  THIS  LOSS. 


SEND   FOR   DESCRIPTION. 


Stanley    Instrument    Company. 

General  Sales  Department:    144  Broadway,  NEW  YORK,   N.  Y. 

Pacific  Coaat  Agency:  33  New  Montgomery   St.,  SAN  FRANCISCO,  CAL. 
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TO    TELEPHONE    MANUFACTURERS. 


WE  ARE  MANUFACTURING 
BACKBOARDS  AND  BAT- 
TERY BOXES,  EXTENSION 
BOXES.  ALSO  SWITCH- 
BOARD AND  TELEPHONE 
CABINETS. 

WRITE    US    FOR    PRICES. 


THE  M.  S.  HUEY  CO., 


1137  Massachusetts  Ave., 


INDIANAPOLIS,  IND. 


JUNIOR  WATER  DESK  FAN. 


Operated  by  water  pressure  of  30  pounds  and 
above.  Durable,  enieient,  attractive.  Can  be 
fitted  up  with  rubber  hose. 


SPECIALTY  WATER  MOTOR. 


Sizes  from  6  Inches  to  20  Inches.    Triple. 

A  highly  elllclent  Water  Motor  at  a  price 

within  the  reach  of  all.    Our  motors  are  raecnanj- 

ically  correct  and  well  constructed.     Suitable 

for  all  kinds  of  light  machinery. 


Trice,  $7.60. 
CATAliOGU£  AND  DISCOUNTS  ON  A PPlil CATION. 

Export  quotations,  F.  O.  B.  N.  Y.      We   manufacture  Desk   Fans,  Counter  and 
Floor  Column  Fans,  direct-connected,  for  waterpower;  Belted  Ceiling  Fans. 


Specialty  Mfg.  Co., 


400  &  402  S.  MERIDIAN  STREET, 
INDIANAPOLIS,  IND.,  U.  S.  A. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AAi«at«ra,  Inn.  LsHipa. 

Inc.  El.  Lt.  Manipulator  Co. 
AnoliorH  (Tel.  A  Tel.) 

Mailhews  .t  Uro..  W.  N. 
A-ntknnolmtorm, 

BunnellTelegrapbIcA:  El,  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Are  L«.mpH. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregorj'  Electric  Co. 

HeUos-Upton  Co.      • 

M&nhatlan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Go. 
AntomobllcB. 

DeDlon-Bouton  Motorette  Co. 

Lowell  Model  Co. 
Babltltt         Uetal        and 

SoldcF. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
B«tterl«a  and  Jars. 

BunneUTelei,'raphicAEl.Co. 

Central  Electric  Co. 

Columbus  Batt.  ASpec.  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarlzlng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Elecirlc  Co. 

Western  Electric  Supply  Co. 
Battery  Solntion. 

Spahr  &.  Swingle. 
Bella*  Baxiere*  Bto. 

Bunnell  Telegraphic  A  El  Co. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Belt   nrmmutng. 

Leather  Preserver  Mfg.  Corp. 
Beltlnff. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blofvere. 

Sturt6TantCo.,B.  F. 
Bollere. 

Chicago  House  Wrecking  Co. 
Bolts  (Expansion). 

Church,  Isaac. 

Wricd.'V.  Thomas. 
Boolce*  Bleotrloal. 

Electrician  Publishing  Co. 
BrldK«*    *nd    Bnlldlnffa 

(ftccl). 

American  Bridge  Co, 
BrnelicM. 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 


Hobart  F.Ipc.  Mfe.  Co. 

Holmes  Fibre -Graphite  Co. 
'  Sae*^.*  Bro..  F.  B- 

Western  Electric  Company. 
r!af*l»«  (See  Insulflted  Wires.) 
CnKl^m.  li;i#»«>'*rlcfSeeTnBU- 

latedW1re8)Copper,  Sbeet 

Amertran  F.ler..  Worka. 
ATTifTlran  stppl  .V  Wire  Co. 
rentral  Flpctric  Cn. 
ncneral  F'pctrlr  Co. 
MKinnrl  Flectrlrol  Mfer.  Cn. 
National  f'ondnit  ACableCo. 
Kpw  TorV  Tnn,  Wire  Co. 
RimpieT  F.ipftrlcal  Co. 
standard  rndertrTOund  C  Co, 
Wptstfirn  F.lect.  Runplv  Co. 
Western  Electric  Company. 
OarfiAfie.      Polmte       and 

Opntral  F.lftclric  Co. 
rhicaco  Edlion  Co. 
F.lertrTc  Appliance  Co. 
National  Onrbon  Co. 
Rftlfllnser-  Hugo. 
Western  Elect.  Supply  Co. 

RmUb  O0..S.  Morgan. 

Jeffrey  Mfr-  Oo. 
CI  remit    Breakere. 

Cutter  Eleo.  A  Mffi.  Co. 
Western  Electric  Company. 
Ceal  A  Aekee  Handllm* 

JlaeVtmevF. 
•ffr»y  Mfr- Da 
Oolla  and  Maymetw, 
Varley  Duplex  Magnet  Co. 
Western  Electric  Company. 


Componnd. 

Dearborn  Drug  Jfc  Chem.  Wks. 

McLennan  &  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Condnlts. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis    Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Rlchmondt  El. Wire  Cond.  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and   Termi- 
nals   (Patent). 

American  Elec.  Fuse  Co. 
Conetractlon  &  Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Parsell  &  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric Llffltt  Plants. 

Beardsley    Gravity    Dam    & 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

Gates  A  Co..  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.&  Mfg.Co. 
Copper.  «4erap.  Bonelit. 

Swarts  Metal  Refining  Co. 
Copper  "Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Bunnell  Telegraphic  &  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Co, 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  ScIkooIb 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
CroMM-Ann  Brakes.  Etc. 

Anderson  &  Sons.  W.  H. 
Cross-Arms*     Fins      and 

Brackets. 

Blue  Ridge  Locust  Pin  Co. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Leavitt,  R.  II. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onts    and  Swltcbcs. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works.  G.  F. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

ColR-L'O  City  Eleclrlc  Co. 

D.  A  W.  Fuse  Co. 


Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.,  inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
DTnamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfe.  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  ElectT-lc  Co. 

Hobart  Elec.  Mte-.  Oo, 

Holtzer-Cabot  Electric  Co. 

T  nwell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfe.  Co. 

Ohio  Electric  Works. 

Palmer  A  Olson. 

Parsell  &  Weed. 

Bchnreman  A  Hayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 


.AJ.x>]3.a.l>et:lo».l    Ixxt^o: 


Sturtevant  Co..  B.  F. 

Waguer  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
£]ectrin  Heaiins   Appl. 

Amer.  Electrical  Heater  Co. 
Electric   Railvrays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
El*^rtrlc  R^xarnw. 

Elec.  Motor  A  Equipment  Co. 
Electrical   and  Meclian. 

teal  Eni^neers. 

Benson,  D.  L. 

Chaillet.  Adolphe  A. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   luBtrnments. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co.    . 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  P.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Platlna:  Macli'y* 

Besly  ACo.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co.  ' 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Enftrlnes.   Oas. 

Modern  Gas  Engine  Co, 

Palmer  Bros. 

Parsell  A  Weed. 
En^nea,   Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  P. 
Exli'st  Steam  Apparat's. 

American  District  Steam  Co. 
Fan  Outfits. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

DIehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holt/.er-Cabot  Electric  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec,  Supi)ly  Co. 

Specialty  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfe.  Co. 
Vulcanized  Fibre  Co. 
Flies. 

Barnett  Co.,G.  A  H. 
Fire  Extlnfimlsbers. 

Monarch  Fire  Appliance  Co. 
Fln»Iier«. 

Reynolds  Electric  Company. 
FI«»x1Me  Sb»f*«- 
Chlcau'O  Flexible  Shaft  Co. 
Stow  Mfg.  Co. 
Forces. 
Sturtevant  Co.,  B.  F. 

Fnrnnepa. 

Chicago  Flexible  Shal"!  Co. 
Fnses   And    Fnne   "Wire. 

American  Elec.  Fuse  Co. 

Centra]  Electric  Co. 

CblcaeoFnseWlreAMfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Flprt.  Rnnnlv  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co..  Chas.  H. 
Geneml    Elec   S*in?»lles. 

Tllftsell  Cmnpanv.  The  F 

Bunnell  Telegraphic  A  El.  Co, 

Pontral  Electric  Co 

Cha^o-Stiawnuit  Cnmininy. 

Cblcaeo  Edison  Co. 

Eler.trlc  Appliance  Co. 

Garl  Electric  Co. 

General  Electric  Co. 

Heath  Eler.trlc  Company. 

Missouri  Electrical  Mfg.  Co, 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Stewart  A  Co.,  Frank  H. 
"  Western  Electric  Co. 

Of 


r  Western  Elect.  Supply  Co. 
Globes     and     Electrical 
Glass-ware. 

Holophane  Glass  Co. 
Phcenix  Glass  Co. 
Western  Elect.  Supply  Co. 
Grapblte    Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre- Graphite  Co. 
Heatlnf;     and    Ventllat- 

Ingr  Apparatus. 

Sturtevant  Co.,  B.  P. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 

Stewart  A  Co..  Frank  H. 
I^miters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Institutes. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Insnlators   and   Insnlat- 

ine  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  P. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Chicago  Mica  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.   Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co, 

Obio  Electric  Works. 

OkonlteCo.,The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Bfasrnet  "Wires. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegraphic  A  El.  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.  wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips.  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simples  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Incandescent. 

Central  Electric*  Co. 

Chicago  EcSson  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
LampM.    Incandescent  — 

ReplacerN  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Llffbtnlnsr  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 


Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons,  W.  H; 
Klein  A  Son,  Mathlas. 
Smith  A  Hemenway  Co. 
Uaamet   Wires. 

(See  Insulated  Wires.) 
Meters. 
Diamond  Meter  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Inc.  Arc  Light  Co. 
Mica. 
Chicago  Mica  Co. 
Munsell  A  Co.,  Eugene. 
Mlnlnsr  Apparatus,  Bleo. 
Crocker- Wheeler    Company. 
Jeffrey  Mfg.  Co. 
General  Electric  Co. 
Northern  Elec.  Mfg.  Co. 
Stanley  Electric  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Slotors  — See    Dynamos  and 

Motors. 
91  onldings.  Electrical. 

Wright  A  Craycroft. 
PacklufiT. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 
Barnaclo,  F.  W. 
Johnston,  Thomas  J. 
Phosphor   Bronze. 
Besly  ACo.,  Chas.  H. 
Phosphor  Bron2eSm.Co.,Ltd. 
Platinum     Bousht      and 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Poles   and  Tlas. 
Benham,  George  W. 
Berthold  A  Jennings. 
CooUdge  Fuel  A  Supply  Co. 
Fowler.  John  H. 
Holcomb-IiObb  Co..  The. 
Hopkins  A  Co.,  A.  P. 
Huebel  ACo.,  C.  J. 
Llndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Ozan  Lumber  Company. 
Perrlzo  A  Sons. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter-Morse  Co. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Wittenberg  Cedar  Co. 
Worcester  Co.,  C.  H. 
Porcelain. 
Akron  Smoking  Pipe  Co, 
Bowers  Manufacturing  Co. 
Brunt  Porcelain  Works,  G.  F. 
Mogadore  Insulator  Co. 
Peru  Elec.  Mfg.  Co. 
Poirer      Transmission 
Hacblnery. 
Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
StUwell-Bierce    Smlth-Valle. 
Pulleys. 
Rockwood  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-BIerce  Smlth-Vaile. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 
Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 
Gt.  West.  Sm.ana  Refining  Co. 
Swarts  Metal  Refining  Co. 
Reflectors. 
Amer.  Reflector  A  Ltg.  Co. 
Farles  Mfe.  Co. 
■"  McLeod.  Ward  A  Company. 
Re-'WIndlns— Repairs. 
Becker  Bros. 
Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  A  Hayden. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro.,  F.  B. 
Weatine-house  El.  A  Mfg.  Co. 
Second-Hand  Maeb'y. 
Alexander,  Thomas. 
Chicago  House  Wrecking  Co, 
Gregory  ETectrIc  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bros..  W.  N. 
Schureman  A  Hayden. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co. 
Paries  Mfg.  Co. 
Pacific  Electric  Co. 
Speaklnir  Tubes. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Weatern  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indlaators. 
Bealy  A  Co.,  Chai.  H. 


Queen  A  Co. 

Weston  Electrical  Init.  Co. 
SprlniEs. 

American  Steel  A  Wire  Co, 
Barnes  Co^  The  Wallace. 
Manrosa,  F.  N. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 
Imerican  Battery  Co. 
Columbus  Batt.  A  Spec.  Co* 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. ' 
Helios-Upton  Co. 
Structural  Iron  W^ork. 

American  Bridge  Co. 
Tapes,  Insulatlnir. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Telephones,     Telephone 
Material    and    Switch- 
boards. 

American  Elec.  Fuse  Co. 
American  El.  Telephone  Co. 
American  Toll  Telephone  Co. 
BIssell  Company,  Tne  P.  ' 
Bunnell  Telegraph  Ic  A  El.  Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co, 
Century  Telephone  Const.  Co. 
Chicago  Telephone  Sup,  Co. 
Columbia  Telephone  Mfg  Co, 
Ericsson  Telephone  Co.  ^ 
Farr  Tel.  A  Cons.  Supply  Co. 
Globe  Automatic  Tel.  Co.- 
Griggs  Mfg.Co..  The. 
Holtzer-Cabot  Electric  Co. 
Independent  Tel.  Const.  Co. 
Independent  Tel.  Supply  Co. 
Kansas  City  Tel.  Mfg.  Co, 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
KuselTel.  AEl.  Mfg.Co. .D.  A, 
Mason  Telep.  Pay  Station  Co. 
MlsROurl  Electrical  Mfg^Co. 
National  Automatic  Tel.-Co. 
National  Tel.  Equlpm.  Co. 
Palmer  Bros. 
R.  L  Telephone  A  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Simplex  Interior  Telep,^Co. 

Standard  Construction  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.^I.  C« 

StrowgerAut.  Tel,  Exchange. 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Western  Tel.  Const.  Co. 

Yurgae  Slgnalphone  Mfg.  Co, 
Telephone  Service. 
Chicago  Telephone  Co. 
Tools. 
Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathlas.  ,- 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
Torches. 

Turner  Brass  Works. 
Transformers. 

Crocker-Wheeler  Company, 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Tracks,  Electrlo  Car. 

General  Electric  Co.  _ 

Westlnghouse  El.  A  Mfg.  Co 
Turbine  Water  Wheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-BIerce  Smith- Vailt. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanised    Fibre. 

Vulcanized  Fibre  Co, 
W^hlte-W^ashlnv    Vch's. 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas   H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonite  Co.,  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,-  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 
-  Western  Electrical  Sup.  Co. 
V  oodivork. 

Huey  Company,  The  M.  S. 
X-Ray  Oatflta. 

Queen  A  Oo. 

WinyounK,  BLmorQ. 


I 
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Telephone  Construction  Material 


^^^^^^^^ 


BRACKETS,  PINS,  CROSS-ARMS,  LAG  SCREWS, 

LAG  BOLTS,  POLE  STEPS,  CROSS-ARM  BRACES,  INSULATORS. 

CONSTRUCTION  TOOLS  OF  EVERY  DESCRIPTION. 


Telephone  Supplies. 


e> 


{JkOnite     VV ire^     The  best  for  telephone  construction.     Will  outlive  any  other  wire. 

..      Single  and  double  1 
^     low  static  capacity. 


^gfifingl   'T^QlfinhnnG    Cflhtf^K      ^^°S^^  ^^^  double  wrapped,  aerial  and  underground. 


264-266=268-270   FIFTH  AVENUE, 


CHICAGO. 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT   LENGTHS  AND  SUES 


SHOW  HIGHEST  TESTS  YET   MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR    "BRUNT"  TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


FAN  MOTORS 

19DL 


DIRECT  CURRENT  CIRCUITS. 


Ceiling 

Fan 

Motors 


PROVIDED 

WtTH 

SWITCH 

GIVING 

THREE 

SPEEDS. 


Wired  for 
Chandelier 
Attachment. 


MADE  FOR  no,  220  AND  500  VOLT  CIRCUITS. 

WESTERN  ELECTRIC  COMPANY 

CHICAGO.  NEW  YORK. 

AMERICAN  ELECTRIC  COMPANY.  Northwestern  Agents.  St.  Paul.  ninn. 

MERCANTILE  ELECTRIC  CO..  810  Spruce  St.,  St.  Louis,  no. 

THE   KILBOURNE   &   CLARK   COMPANY,  815-817  Second   Ave.,  Seattle,  Washington. 

PHILADELPHIA.  933  Market  St. 
STANDARD  ELECTRIC  CO.,  CALIFORNIA  ELECTRICAL  WORKS, 

Cincinnati,  Ohio.  San  Francisco,  Cal. 

LONDON, 
ANTWERP,  Bridge  Chambers,  171  Queen  Victoria  PARIS, 

32.ilue.Bftu4e5KyDS^ St.,  E. C  and  North  Woolwich,  E.  46  Avenue  de  Breteull. 


WESTERN    ELECTRICIAN 


June  8,   1901 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

Ihey  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp— every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

Ail  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON  DECORATIVE  AND  MINIATURE  LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


^.^^^.^^^^^■^■^^.^■^■^■^■^■^•^■^■^■^■^■^•^•^'^■^■^■'^'^'^•^'^•^■^■^■^•^•^■^'^•^■^■^•^■^■^■^■^'^'^■^■^■^■^■^^^^^^^^^^^^ji^ 


THE  GENERAL  ELECTRIC  COMPANY'S 


TYPE  H 


Oil  Transformers 


V 


Have  compact  form  of  winding  which  prevents 
vibration  and  presents  large  radiating  surface 
to  the  oil.  Therefore  the  insulation  is  perma- 
nent and  the  temperature  rise  small. 

A  careful  test  will  reveal  many  other  excellent 
qualities. 


Coils  of  Type  H  Transformer. 


General  Office:     Schenectady,  N.  Y. 


Sales  Offices  in  All  Large  Cities. 


Chicago  Office,  Monadnock  Building. 


In 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft 

1ft  . 

1ft 

Ift  ; 
1ft 

^      I 

1ft      ' 

16 
1ft 
1ft 
1ft 

1ft 
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Delegates 


-TO  THE- 


CONVENTION  OF  THE  INDEPENDENT  TELEPHONE  ASSOCIATION 


Take  Notice! 


We  hereby  take  exception  to  the  statement  of  wise 
old  King  Sol,  who  said:  "There  is  nothing  new  under 
the  sun." 

We  desire  to  affirm  that  we  have  a  telephone 
switchboard  that  is  not  only  novel  in  its  design  and 
general  arrangement,  but  comprises  many  features  that 
enable  it  to  be  operated  more  easily  and  quickly  than 
was  ever  known  in  telephone  switchboard  practice 
before  its  introduction. 

Be  sure  to  see  our  representatives  and  have  the 
system  explained  to  you  before  you  leave  Buffalo. 


THEUNION  SWITCHBOARD  COMPANY, 
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MR.  SEYMOUR  SWARTS 


HEREBY  ANNOUNCES  THAT  HE  WILL  BE  AT  THE  INDEPENDENT  TELEPHONE 
CONVENTION  AT  BUFFALO,  JUNE  IITH  AND  13TH,  WITH  RESIDENCE  AT  THE 
IROaUOIS  HOTEL  AND  IN  CONSTANT  ATTENDANCE  AT  THE  CONVENTION  HALL  FOR 
THE  PURPOSE  OF 

BUYING 
SCRAP    COPPER 


MR.  SWARTS  WILL  PAY  THE  HIGHEST  MARKET  PRICES  FOR  OLD  COPPER  WIRE 
AND  OTHER  "  ELECTRICAL  METAL  SCRAP."  TELEPHONE  MEN  WILL  FIND  IT  TO 
THEIR  ADVANTAGE  ALWAYS  TO  KEEP  US  IN  MIND  AND  COMMUNICATE  WITH  US 
WHENEVER  THEY  HAVE  ANY  SCRAP  "  GOING  BEGGING." 


I 


CHICAGO'S  LEADING  METAL  HOUSE. 


ESTABLISHED  1885. 


SWARTS  METAL  REFINING  GO 


r.i-.-...,^.ini-<.     (  F'T^'man  Bros.  Banking  Co., 

REFERENCES:    »-, i^i-.x^y'  ,     ' 

{  Bradatreel  s  Ageiicy. 


OFFICE   AND 
WORKS: 


20  &  22  N.  DES  PLAINES  ST.,  CHICAGO. 
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t 


IT  BRINGS  GOOD  LUCK. 


A    WELL    KNOWN    PLANT 
IN  THE  ELECTRICAL  FIELD. 


♦ 


t 

t 


THE  STANDARD  FOR  RUBBER  INSULATION. 


THE  OKONITE  CO..  Ltd. 


WILLARD  L    CANDEE,     )  „ 
H.  DURANT  CHEEVER,  f  ^''^^gers. 
GEO    T    MANSON,  General  Supt. 
W.   H.  HODGINS,  Secretary. 


9 

253  BROADWAY, 

NEW  YORK. 


♦ 
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T^y^f 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


AUTHORIZED  CAPITAL  THREE  MILLION  DOLLARS. 
MANUFACTURER  OF 


Modern  Telephone  Apparatus 


FOR  THE  COMPLETE  EQUIPMENT  OF 


FACTORIES-AMERICAN  ELECTRIC  TELEPHONE  CO.-r90l 


INCLUDING 


SAA/I 


Multiple  for  the  Express-Central  Energy 
and  Magneto  Systems. 


Burns'  Individual  Station 

MetalMcClrcult 

Protector. 


TOLL  LINE  BOARDS, 
DISTRIBUTING  BOARDS, 

CABLE  TERMINALS, 
LIGHTNING  ARRESTERS, 

AND 
CONSTRUCTION  SUPPLIES  OF  ALL  KINDS. 


Tel^^hE 


huPHpNE 


^^^*;, 


TeSSnE 


TEm^Nf 


I 
I 


No.  41.    Paris  Expo.  Desk  Set. 


tEuPtToMEl 


.OHO  DlSTABCEll 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

JACKSON  BLVD.  AND  CANAL  STREET,  CHICAGO,  U.  S.  A. 
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AD    STUDIO- 


WE  SOLICIT 
TELEPHONE  SWITCHBOARD 

PROPOSITIONS- 


AND 


FAN  ORDERS 


Hurricane  Direct  Current  Desk  Fans — Direct  Current  Ceiling  Fans—Alternating  Fans. 

The  Missouri  Electrical  Manufacturing  Co., 

p.  D.  CABLE,  F.  B.  LITTLE,  R.  W.  MOORE,  W.  F.  LITTLE, 

President.  Vice-Pres't.  Secretary.  Treasurer. 

ST.  LOUIS,  MO. 

Vindex  Transformers, 
Bernard  Dynamos  and  flotors, 
ALSO  1      Milwaukee  Multipolar  Apparatus 

<  (Hotors,  Etc.) 

AGENTS   FOR      J      General  Incandescent  Lamps, 

Standard  Insulating  Varnishes, 
Electro  Insulating  Tapes,  Etc. 

p.  S.    GIVE  US  A  WHIRL  ON  AN    ORDER.      YOU    DON'T  KNOW  WHAT 
THE  NEW  HOUSE   CAN   DO  UNTIL  YOU  TRY  IT— THEN  TRY  IT. 


Ah  There,  Telephonlques  ! 
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KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

IVIAKERS     OF- 

Telephones,  Switchboards  and  Complete  Equipments 

FOR  SMALL  OR  LARGE  EXCHANGES. 


liO    Line  Magneto   Switchbua.rd. 


The  reader  of  this  advertise- 
ment in  particular,  and  the 
telephone  public  in  general,  are 
cordially  invited  to  visit  the 
Kellogg  Pavilion  in  Section  R  of 
the  Electricity  Building,  at  the 
Pan-American  Exposition  at 
Buffalo.  This  is  without 
question  the  finest  pavilion 
devoted  to  any  electrical  ex- 
hibit, a  fitting  housing  for  what 
we  know  to  be  the  most  com- 
plete and  best  line  of  telephone 
apparatus  ever  displayed  to  the 
public. 

Our-  exhibit  adjoins  that  of 
the  Bell  and  Western  Electric 
Companies.  We  invite  com- 
parison. 

Gentlemen  will  be  in  charge 
to  explain  the  apparatus,  to 
give  technical  advice  and  to 
talk  business. 


Combination  Telephone  a.nd 

Switchboard  for  Selective 

Signaling. 


Write  for  Descriptive  Matter 
Concerning  o\jr  Apparatus. 


FACTOR.Y  AND   GEN.    OFFICES: 
229  SO.  GR.EEN  ST..  CHICAGO. 

NEW   YOR-K   OFFICE: 
346  BROADWAY. 

CLEVELAND  OFFICE: 
ELECTR-IC  BLDG. 


Dry  Cell  Type  Coinpa.ct 
Wa.!!  Telephone. 


Bridging  Wa.Il  Telephone 
with  Pay  Station. 


Kellogg  Single  Slot 
Pay  Station. 
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Central  Energy  Telephones 


That 
talk  any 
distance. 

That 
never  fall 
down. 


Delegates 
to  the 
National 
Telephone 
Convention. 


You  are  cordially  invitea  to  visit  and  make 
your  headquarters   in   Section  "Q,"  Elec= 
tricity  Building,  Pan-American  Exposition, 
and  inspect  our  exhibit  of  a  full  line  of  telephone 

equipment  and  working  exchange 

The  Central  Energy  System  is  in  service 
throughout  the  grounds  and  buildings  for  official 
use,  and  is  the  ONLY  Independent  exchange 
giving  telephone  service  at  the  Exposition.     .     . 

YOU  SHOULD  NOT  FAIL  TO  VISIT 
SECTION  "G." 


Visitors 
to  the 
Pan- 
American 
Exposition. 


The  Stromberg-Carlson  Telephone  Mfg.  Co. 


70-82  West  Jackson  Boulevard, 


CHICAGO,  U.  S.  A. 
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COLUMBIA  TELEPHONES  AND  SWITCHBOARDS. 


Columbia  Transmitters. 


Elements  of  Unreliability  and  Expense,  such  as  felt, 
silk,  plush,  paper,  and  kindred  materials,  are  elimi- 
nated in  the  construction  of  this  transmiiter. 


I  NON-PACKIKe. 


ABSOLUTELYi»'»  sideiosiks. 

(  IKI>EISTBi;CTIBl.E. 

Columbia  Receivers. 

A  Double  Pole  Receiver  of  Superior  Construi  Hon.  The 

coil  is  protected  from  injury,  being  enclosed  in  a  tubular 
magnet.  Not  affected  by  heat  and  impervious  to  moisture. 
Reproduces  natural  tones  in  clear,  resonant  sound. 


PATENTS  PENDING. 


PATENTS  PENDING. 


COL.UMBIA  TEL.GPHOXES  IMPROVE    SERTICE    ANJft    BE- 
I>UCE  COST  OF  REPAIRS  AN©  REXETVAI.S  TO  A  MINIlirM. 

Prospeclive  I'arohasers  of  Telephones  and  iSwitchboards  are 
Respectfally  Invited  t»  Correspond  with  Us. 

Columbia  Telephone  Manufacturing  Co., 

194-204  SOUTH  CLINTON  STREET, 
CHICAGO,  ILL. 


Telephone  and  Electric  Station  Managers  and  Supply  Men: 


Increase  your  revenues  by  in- 
stalling interior  and  private 
line  telephones  that  can  be 
connected  with  the  Exchange. 


Private  Line  Instrument  No.  35. 


Circular  full  metallic  switch. 
Complete  secrecy- 
Pointer  does  not  have  to  be  returned 
to  the  home  number. 

CENTURY 
TELEPHONE  CONSTRUCTION  CO. 


lNI 


o. 


Hotel  Telcpho-e  No.  50.  Inlcrcomtnunicating  Wall  Phone  No.  40. 


No.  50. 


Inlercommiinicating  Desk  Telephone  No.  45. 


June  §,  igoi 


WfeStfeRN  ELECtRtClAM 


t? 


An  all-wool  cloth  costs  more  than  cotton  mixture ;  it  wears  longer  and  looks  better  and  is  cheapest 
in  the  end.     You  know  this,  and  the  same  thing  is  true  of  good  leather  in  belts,  shoes,  etc. 

ALL  OIL  is  the  same  story.  Get  ALL  OIL,  then  use  it  on  the  machinery  only,  and  not  on 
the  floor.     This  means  less  needed  and  more  safety  in  the  cylinders  as  well. 


LUBRICATING  DEPARTMENT 


DEARBORN  DRUG  AND  CHEMICAL  WORKS, 


WM.  H.  EDGAR,  President. 


27,  28,  29,  30,  31,32,33  and  34  RIALTO  BUILDING, 


OHICA.GO,     Ilvlv. 


Telephone,  Harrison  1 358  and  1373. 


CENTRAL  BATTERY    TELEPHONE    EXCHANGES   EQUIPPED  WITH 


SEND  FOR 
DESCRIPTIVE 
CIRCULAR 
AND 
PRICE  LIST. 


5» 


AMERICAN 

STORAGE  CELLS. 


AMERICAN  BAHERY  COMPANY, 

172-174  S.  CLINTON  ST., 
CHICACO,  ILL. 

Established  1889. 


D.  L.   BENSON, 

CONSULTINQ.  CONSTRUCTINQ, 

ELECTRICAL  AND 

MECHANICAL   ENaiNBER, 

B20  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHICACO. 


Ideal  Fire  Protection 

FOR  ELECTRICAL  APPARATUS. 

SEE  IT  AT  INDEPENDENT  TELEPHONE  CONVENTION 
AT  BUFFALO,  N.  Y.,  JUNE  11-13,  1901. 


CARGENT  &  LUNDY, 

Engineers, 

1000,  46  E.  VAN  EUREN  ST.,  CHICACO. 
FREDERICK  SARGENT.  A.  D.  LUNDY. 


»»%•••••••••••••— ••••••••••m»»»m»»»M»9—9»i9fimim— ——9— ——••••••••»•»•— —•••••••••••••••••——i 
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Mister  Manufacturer! 


HERE  IS  YOUR  SPRING  MEDICINE.        ^ 


Take  One  Northern  Motor — hitch  it  to  any  old 

machine  in  the  shop— mix  in  a  very  little  good  electric  juice  and 
we  warrant  the  dose  will  effect  such  an  immediate  and 
astonishing  cure  that  you  will  want  more  of  the  remedy.    A 

permanent,  profitable  cure. 

Write  for  details  of  the  prescription.     Bulletin  No.  240. 

POWER  PLANTS  FOR  LO.NQ  DISTANCE  TRANSMISSION.     TRANSFORMERS,  INSTRUMENTS,  SWITCHBOARDS. 


TOH5MI55I0N 
LOSSES 


Stanley  Electric  Mfg.  Co., 


PITTSFIELD,  MASS. 


Northern  Electrical  Mfg.  Co., 

MADISON,  WIS. 


I 

m 
I 


: 
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YESJHISANDS! 

Thousands   of  the  largest    lamp    consumers  in  the 

United  States  have  tested,  tried  and  adopted 

Packard  Incandescent  Lamps. 


They  will    meet    your    requirements    as    no    other 

lamp  will. 


Electric   Appliance    Company 

ELECTRICAL    SUPPLIES, 
92  and    94  West   Van   Buren  St..  CHICAGO. 


Swinging  Telephone  Brackets 

FOR   USE  ON 

ROLL  TOP, 
RAIL  TOP 
and  FLAT  DESKS. 

Telephone  Users,  Write  Us. 

Liberal  Discount  to  tiie  Trade. 
Price,  S3.00. 

THE  CRICCS  MFC.  CO  , 

79-81   Fifth  Avenue, 

Patentees  and  f\tjtr\  A  f>f\ 

Manufacturers.  CHICAGO* 


SOFT 
GREEN 


MICA 


A  VERY  SOFT  MICA 

FOR 


COMMUTATOR  INSULATION. 


VJG 


N 


IVI  VJ  IM 


L^U     &     COIVI  F>AIM  Y,     C  IH 


We  are  the  original  and  largest  importers  of  this  quality  and 
have  direct  connection  for  our  supply.  If  you  have  not  used  this 
qualiy  let  us  send  you  a  sample  order.     Prices  lowest  in  the  market. 

ALL   OTHER   QUALITIES. 
C  A.OO 


IM 


>A/     YORK. 


NGINEERING. 


HERBERT  A.  WACNER, 

Consulting  Engineer, 
RAILWAY  LIGHTING   AND  POWER   PLANTS. 


E 


VOLT=AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits.  Locating  Faults.  Grounds, 
>!»•  aetc. 
^  ^         RELIABLE.       ACCURATE. 
■^^L^J  Send  for  Circular. 

TST  L.  M.  PICNOLET. 

78-80  Cortlanat  St.,  NEW  YORK,  N.  ¥• 


MAN  ROSS"      S 

H4IR  SPRINGS 

FOR   ELECTRIC 

l.'«DICAXI;«0  /mlMO  RECORDING 
CAUr.E^     STEAM     CAUOES.ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tiie  United  States. 

Non-Magnetic  ITair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  spriniis  of  any  de- 
scrlptlon  manufactured  to  order. 

Fi  N.  MANROSS,  Forestville,  Conn. 


Gale's  Commutator 
Compound. 

Ttie  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Cammulalor  In  good  conilltlon  and  prevent  euHlng.   Absolutely  will  not  gum  the  brushes. 
ffOc.  per  stick.   SS.OO  per  dozen     Send  SOc.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OB 

Sole  JKannfootnrers, 
too  .iraahinstOD  Street,      •     CHIOAOO. 


K.  Mclennan  &  co.. »»». 


•iyi^JTA 


a  HINERftL  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 


RAVEN  MINING  CO.,  Marquette  BIdg.,  Chicago,  Ml. 


JEBTABLIBUSI)  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  FortalHe 
DrUllne,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.;  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  &C«., 
66  Queen  Victoria  Street,  London,  England. 


^1 

t^  tmJzjl 

7k^ 


McROY   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  ^  CABLE  CO. 


Manufacturer^ 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT   LINED    PIPE   FOR   CONDUITS. 


FOR  TELEPHONE, TELEGRAPH. 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


THE     BEST    WAY 

Clock 
Switch 


Turns  out  show  window  lights 
any  tlTe  desired  afier  store  Is 
c'osed.  Yon  only  need  to  wind 
the  clock.  Switch  Isautomallc. 
Perfectly  rellab'e.  Sent  on  teo 
days"  trial. 

1  15  Amp.,  D.  P  .  $4.50 

Prices  -  25  Amp..  D   P..    B.OO 

I  BO  «mp.,  D.  P.,    6.00 

Galbsburo,  111.,  Dec.  ^T,  1900. 
We,  the  undersigned  merchants  of  Galesburg.  III.,  have  In  use  one  of  the  Clock  Switches 
made  by  the  College  City  Klecirlc  Company,  and  find  it  sati.sractory  in  every  way.    It  is  easily 
set  and  does  not  get  out  of  order,  " 

The  GALEsBURfi  Suoe  Co..  Boots  and  Shoes.  Kelson,  Marks  &  Co.,  Dry  Goods. 

W.  A.  Anderson  &  Co.,  Boots  and  Shoes.  Anderson,  Drake  A  Co.,  Wall  Paper,  Paints. 

COLLEGE  CITY  ELECTRIC  CO.,  Calesburg,  III. 


EXCHANGE  OWNERS! 

Why  not  increase  your  incomes 
fay  installing  the 

SIMPLEX 

INTERIOR 

Telephone  Co.'s 

Apparatus   in   connection    with 
your  exchangee  subscribers'  lines?   jlj 

THERE'S  MONEY  IN  IT. 
431   Main  St.,  Cincinnati,  Ohio,  U.  S.  A. 


June  S,   1901 
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FRANK   N.  PHILLPI5,  Prcsiden 
C.  H.  W*GENSE|L,  Treasurer 


CUGCNE  F.  PHILLIPS. 
General  Manager. 


E.  ROWLAND  PHILLIPS,  ViCE-I 
C.   R.  REMINGTON,  JR    ,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIOEXCK,  B.  I.  ' 

^liA^      BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANnE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  ilSr. 
Xew  YoiiK  STnitE.  W.  J.  WuUoii.  26  i'oiilandt  St. 
t'HicAi5i>  Stokk.  F.  E.  Uonohoe,  h2  Lake  St. 

Monti:e-\l   Hkancu,    Eugene  P.  I'liiUips"  Eleolrical  Works. 
MAIN  OFFICES  AND  FACTORIES,    PHILLIP5C ALE,    R.    I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Wrtiefor  Prices. 

Maoafactund  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,   MICH. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

Patent  Causes.        Patent  Soliciting. 


Forfastenineallkinds  ofstTDCtare  to  brick  and  stone  work 


Patentee  and  MTr,  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOLEDO,  OHIO. 


(^HAILLET,  ADOLPHE   A. 

ConsultJDg  Electrical  Engineer. 

Flans  and  specifications  for  Electric  Lle^t- 
ing  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE,  BUFFALO,  N.Y. 


THE  FRANKLIN  MODEL  DYNAMO 


i  O  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings,  Punchings  and  Materials  in 
sets  with  Blue-prints  and  Dlieetions. 

To  the  electrical  student,  amateur  or  ingenious 
per  on  these  machines  are  of  the  greatest  interest,  as 
they  furnish  practical  experience  In  construction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 


PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  City. 


Always  ready  night  and  day, 
Never  sleeping  or  at  play. 


Remember  this  refers  to  the 

NATIONAL 

AUTOMATIC 

TELEPHONES. 

Ask   these   people   below  if  it   is   not   true: 
I.  T.  Mc  Cue,  Auxvasse,  Mo. 
The  Steinauer  Tel.  Co.,  Steinauer,  Neb. 
Sterling  Tel.  Co.,  Sterling,  Kas. 
P.  G.  Walton,  Anthony,  Kas. 
Hundreds  of  others. 


Try  our  selective   party  line   phones. 
Positively  secret^   rings  only  party  desired. 


We  also  manufacture  series,  and  bridging  bells  phones. 

The  National  Automatic  Telephone  Co. 

CHICAGO. 


Ofi^  Of  OUR  ^peci/^)cnc5 

^ERr  )T  »s_  B/eKV  Othck  V^€€ti  , 

1/^  ^  ^r<l»  'TS  UTTde  STORY  vv..,.-r„=r  r.He  F^..r^?l 


JType-B." 


I  The  most  popular  type 
/  of  Switchboard  losiru-    ■ 
'  ment   on    the      market.  1 
I  size,     appearance,     sys- 
I  tern,  accuracy,  dvirabilitv 
and  price  are  rifiht.    Ai] 
'i  ranges,  either  series  ^jj. 
shunt  Ammeters.  Par-  j 
,   Mcularly  adapted  to 
Isolated  planes 
'      and  re  e  d  e  r 


^(4tA: 


panels. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

dnio 


NATIONAL  CODE  STANDARD 

'0.  K."  leatlierproof  Wire. 
Slof-BurDlng  Weatierproof 
and  Sloi-Burning  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
,^^^  any  system  of  incandescent  elec- 
^^W  trie  light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
^^|r  low  the  horizontal  in  all   direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 

6ET  OCr»   PRICES. 

American    Reflector    &    Ligliting    Co., 

27  1-273  FRANKLIN  STREET,  CHICAGO. 
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POSITION  WANTED 

By  ao  »leeirlr:iin.  [*>  take  charge  of  an  electric 
plant  wiih  some  manufacturing  concern  orat 
olecirlc  construction  work.  Address -t;  11.  A.," 
care  Western  Klectrieian,  510  Mar<|uette  Uldg., 
Chlciiso. 


WANTED. 

rosiiion.  l\v  yoitng  man  with  four  years' ex- 
perience In  t*eK'i)hune  work.  Can  do  all-around 
work.  Am  membor  of  International  Cor- 
respondence School,  ScraniOD.  Pa.  IJesi  of 
references.  Address  "WORKER,"  caro  Western 
Electrician.  510  Manniette  Bldg.. Chicago. 


WAIVTED. 

Position  as  ek'Clrician.  engineer,  or  assistani 
in  lighting  plant.  Four  years'  practical  and 
lecbnicttl  training.  References  furnished.  Ad- 
dress "C.  K.  J.."  care  of  Western  Electrician, 
510  Marquette  Bldg..  Chicago. 


WANTED. 

Po;*iiion  ns  mtiiia^'er  of  telephone  e.\i.-hnn;.'e 
wanted  bv  married  man.  ai;e  28.  Sober  and  In- 
dustrious.' Ten  years'  experience  in  ditTerent 
branches.  References  from  past  and  present 
emplovers.  Would  travel  Southern  slates  for 
responsible  Telei>hone  Mfg.  Co.  Address 
••PHONE."  care  Western  Electrician,  510  Mar- 
quette Hkig.,  Chicago. 


WANTED. 

Three  100-light  second-band  Brush  arc 
machines  and  two  second-hand  large  high- 
frequency  alternators.  Address  ■■U.  G.  C.."care 
Western  Electrician,  510  Marquette  Building, 
C'htcago. 


FOR  SALE  OR  TRADE. 

The  Electric  Light  plant  at  Virginia, 
M.,  a  town  of  2.000  population;  plant  in 
good  condition;  present  owners  unable  to 
take  care  of  the  concern  on  account  of 
other  business.  No  city  contract:  think 
proper  parties  could  procure  one.  Best 
residences,  stores,  churches,  hotels,  court- 
house, opera  house  use  electric  light*;; 
have  two  boilers,  two  engines,  one  Wood 
incandescent  dynamo,  one  Ball  arc  dyna- 
mo.    Correspondence  Eolicited. 

VIRGINIA  ELECTRIC  LIGHT  CO. 


FOR  SALE, 

Our  circular  switchboard,  with  which  we 
fought  the  Bell  Co.  successfully  for  six  and  a 
half  years.  The  capacity  of  this  board  is  900, 
all  direct  connections.  Can  be  seen  In  operation 
now,  and  will  be  sold  cheap  with  Ave  100  drop 
Western  Telephone  construction  boards,  all  in 
good  order.  Will  be  ready  fordeliverv  about 
Si.'pt    1st. 

These  boards  are  sold  to  be  replaced  by  a  3  ono 
eapiicity  board. 

PEOPLE'S  TELEPHO^FS,  TELEGRAPH  CO., 

KNOXVILLE,  TENN. 

SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

witli  tliose  wisliingto 

bny  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlca{o. 


TO  AVOID  MOVING  TWICE, 

We  will  make  espeeiiiliy  low  pr  cps  011  the  ful- 
lowing  ap[>aratus  for  a  few  days: 

One  BO  k  w.  multipolar  Kxcelsior,  ri5-vo  t  Gen- 
erator, direet-connected  to  a  New  York 
Safety  Engine.  12  x  13.  practically  new. 

One 76  k.  w.  pjs-volt  multlfiolar,  American  Ball 
Generator,  direct-connected  to  an  American 
Hall  Engine,  complete  with  sub-base,  used 
three  mouths. 

One  150  h.  p.  iG.x  I5  Phrenlx  EnKloe. 

One  300  h  p.  14x1:4x16  New  Yori  Safety  Tan- 
dem Compound  Engine. 

One  100  h.  p.  I3x  12  Phrenlx  EoRlne. 

Two  100  k.  w.  6-pole,  Triumph.  llOvolt  Gen- 
erators. 

Tw^ooO  k.  w.  Triumph,  multipolar,  no-volt  Gen- 
erators. 

Two50k.  w-  .lenoey, bipolar.  UO-Tolt<;enerat'  rs 

Two 25  k.  w.  Jenney.  bipolar,  l  lO-volt  Generator.';, 

Oue  260  h.  p.  Worthinpton  Water-tube  Holler, 
good  for  135  pounds  Hartford. 

Three  lOOh.  p..  60x  18.  Ph«enlx  Boiler,  good  for 
95  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney,  Mgr.         204  Dearbom  St.,  Chicago. 


FOR  SALE. 

One  battery,  seven  boilers,  horirontal 
tubular  shell  72  inches  diameter  by  18  feet 
long,  containing  72  tubes  4  inches  diameter 
each.  The  shell  is  is-inch  steel  with  longi- 
tudinal seam,  butt  jointed,  double  riveted. 
The  heads  are  ,",;  inch  steel,  well  stayed. 
The  boiler  has  a  manhole  in  front  bead  and 
a  manhole  on  top.  The  bottom  at  the  back 
is  reinforced  on  top  with    2-inch  blowout. 

Murphy  patented  smokeless  furnace; 
grate  area  6  feet  x  6)4  feet,  with  front, 
and  with  automatic  stoker  and  magazine 
6  feet  X  2J2  X  i^-i  feet;  grate  bars,  shaking 
pattern  and  ash-pit  doors  complete.  Cast- 
ings for  setting  and  tie  rods,  and  buck 
staves  with  boiler.  Each  boiler  has  a  6- 
incb  pipe  for  connecting  to  a  steam  main 
equipped  with  a  Pratt  &  Cady  globe 
valve,  also  blowoEE  valves  and  Ashton  pot 
safety  valve  and    Reliance    water  column. 

With  battery  is  a  4-inch  main  with 
branches  for  cooling  grates  with  exhaust 
steam,  with  all  fittings  complete;  also  blow- 
off  and  feed-water  mains  on  back  of  boilers. 
The  valves  of  the  branches  of  the  feed- 
water  mains  may  be  operated  on  front  of 
boilers  by  means  of  rods.  Battery  has 
two  double  duplicate  stoker  engines,  one 
at  each  end,  with  all  connections  complete 
for  operating  stokers. 

The  entire  battery  is  in  first-class  order 
and  has  the  equipment  for  running  con- 
dition, including  smoke  breeching.  They 
were  built  by  the  Variety  Iron  Works  in 
1892,  and  have  been  worked  with  as  much 
as  125  pounds'  steam  pressure. 

CLEVELAND   ELECTRIC   RAILWAY   CO., 

CLEVELAND,   OHIO. 


AMERICAN"  Sr 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'o  tgs9.         171  S.  Clinton  St.,  Chicago,  III, 


^  ELECTRIC  cof 

•J'^■62  5.CLI^(T0N  51.  CHICAGO 

One    30-k.  w.  General  Electric  alternator. 
One    60  k.  w. 


One  75-k.  u. 
Two  120-k.  w. 
One  30-k.  w. 
One  45-k.  w. 
Two  60- It.  \v. 
One  60-k.  w. 
One  75-k.  w. 
One  120-k.  w. 
One  240-k.  w. 


Westinirhoubc 


■'  60  cycle. 
•■  60     " 
■'  60     *■ 
"133      ■' 


Send  for  our  Monthly  Bargain  Sheet,  with  net 
prices  on  machines  in  stock  at  our  works,  ,\11 
apparatus  liilly  fjuaranleed. 


FOR  SALE-A  BARGAIN. 

l&O  bard  rubber  cella,  7x7x10^  Inches. 
THOMAS  ALEXANDER,  168  E.  Randolph  St., 
Chicago. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 


High  Speed  Engine  Bargains 


H.  P. 

200 
90 
75 
65 
60 
40 


Maker. 
Biickeve 
Atlas  C. 
Westlnghouse 
Beck-Taylor 
Ball 
A  AS. 


Cylinders. 

16H  X  27 
14  X  20 
13x11 

10i.<  X  12 
10  X  12 
i%  X  12 


Camp  Engineering  Co.,  47  W.  Lake  St.,  Chicago, III. 


CnD    CAI  C    Lot  of  62  volt  fans 
run    wHLC  ^"r  sale  at  very  Ioa 
prices. 

Old  Material     ui.l.nr  c»n»  0    r>«      NEWARK, 
Purchased.       WalSll  S  SORS  &i  CO.,  N.  J. 


The    Worcester    Polytechnic    Institute, 

WORCESTER,  MASS., 
T.  C.  MENDENHALL,  Ph.D.,  LLD.,  Vresl- 
dent.  Courses  of  study  in  Mechanical.  Civil 
and  Ele  trlcal  Engineering,  Chemistry  and 
GeneralSclence.  New  and  extensive  laborato- 
ries in  Engineering.  Electricity,  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities in  Hydraulics.  200-page  catalogue,  s/tow- 
ini^  appoiiitmt^nts  seLiired  by  graduates,  iiiaiLii 
/^ree    Address  J.  K.  MARSHAtl.,  Registrar 


EnslDeers  of  standing  and  aoqualntance  In 
Europe  wish  to  arrange  tor  liandllng  several 
good  iDventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  1 1   Broadway,  New  York. 


ROSE  POLYTECHNIC  INSTITUTE 

A '"ollege  of  Etipineering.  Mechanical.  Electrical,  Tivil 
Kngineering;  I  hemical  Courses;  Architecture.  Exten- 
■»lve  sliops.  ModernJy  equipped  laboratoriCK  in  all  de- 
piiitmeiits.  Expenses  low,  19th  year.  For  catalog,  addre  s 
C.  L.  MEES.  Presideiit.Terre  Haute,  Ind, 


American  Vitrifled  Conilnit  Comjany, 

UANVFAOTUBEBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offlcee:  39  Cortlandt  St.,  U.  Y- 


SEGERDAHL    PATENT 

HAVE    YOU    SE:eN 
THE     NEW     TYPE 

"BUG 
PROOF" 

If  not,  send  for 

Samples  and 

Prices. 

rWILLINTERESTYOU. 

Special  Inducements  to 
Ihe  • rade. 

Made  In  ail  Sizes  from 

2  In.  up  to  14  In. 

SPIES 

ELECTRIC  COMPANY 

SOLE     MAKERS. 

87-89  W.  Van  BurenSt., 
CHICAGO,  ILt. 


Ive^ota 
IFreeScholm: 


Technicat  Education 

By  Mail. 
To  introduce  the  hlBh  stand- 
ard of  The  American  School 
of  Correapomleiice,  the  Trus- 
tees have  voted  to  award  ;i 
limited  number  of  Free 
Scholarships  in  Mechanical, 
Electrical,  or  Steam 

Engineering, 

including  a  complete  course 
in  Mechanical  Drawinc. 

An  excellent  opportunity 
for  private  instruction  in 
Mathematics,  Mechanical 
Bra^vlng  or  the  sciences, 
under  the  direction  of  coui- 
petent  instructors. 
Application  blank  on  requexf. 

American  School  of 
Correspondence 

( Chartered  bv  Ihe   Common' 

wealth  of  ifassachusells), 
Boston,  Mass..  U.  S.  A 


!C»C006KCSfr]C^6^'i%^CB£C8Ca^£<;^»3»:^ 


The  Search 
for  Work 

This  iB  an  age  of  special- 
ists. The  man  who  can 
do  something  better 
than  anyone  else  is  al- 
ways sure  of  remunera- 
tive employment.  He 
doesn't  search  for  woric; 
employers  search  for 
him.  We  teach  the 
theory  of  engineering 
and  the  trades  to  men 
and  women  already  at 
woric.  We  qualify  young 
people  to  support  them- 
selves while  leorning. 
Write  for  free  circular 


Salaried  Positions 
for  Learners 


We  kIho  teneh  hj  niail  M^chnnkal,  BIceliu,  Ktrtlrlenl. 
cull  ttDd  ninlng  EnglneiTlng;  Shop  snd  Fonndry 
Practice i  Slechanlcal  Urairlng;  Archll«cturei  Arcl.I- 
tcctaral  Drawlngt  Plambln^,  Ilcotlng  and  Ventila- 
tion; Sheet  Metal  Work;  Telephony;  Teiegrophj-; 
ChcmlHtry;  Ornnmcntal  Design;  Letlerlng;  KolU- 
beeping;  Blenographjr;  Teachin);;  Engllih  HranchcK; 
Locomntlve  Rannln§r  (for  engineers  and  firemen 
only);  E!ec(roUierapenllCB  (for  phybicinna  and 
nuraea  only).  "When  writing  state  sabject  in 
which  interested. 

Internationaf  Correspondence  Schools. 

Box  1002t  Scranton,  Pa.  [ 

EttobllHhod  mUl.       CaptUI  »1, 500,000.  l 


IR  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  (or cataloffuo.  I  93- I  97  River  St.     DETROIT    MICH 


WILLYOrNG  INSiTBVSIEKTS 

ARE  ALWAYS  ABRE4ST   WITH 

MOST     ADVANCED     SCIENCE. 


WE  ARE    SPECIALISTS   IN   MEASUREMENT. 


WE  M9KE  A  FULL  LINE  OF 

ELECTRiCiiL    Test    Ihstbumehts. 

Get  on  our  mailing  list:  It  is  a  11  oeral  education.    Cir- 
culars constantly  being  Issued. 

DON'T    BUY    UNTIL    YOU    HAVE    WRITTEN    US. 

ELMER     C.    WILLYOUNC. 

97  99  Frankfort  St.  NEW  YORK. 
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Paragon 
Fan  Motors 


FOR    DIRECT    CURRENT. 


I 

HIGHEST  EFFICIENCY.  ATTRACTIVE  IN  DESIGN 
HANDSOMELY  FINISHED. 

GUARANTEED  ELECTRICALLY 
AND  MECHANICALLY. 

DIIIICTIU    Vn      0(     Contains  full  descriptions.  Illustrations  and  prices  of  DESK,  BRACKET, 
DULLCIIIl     no.    01     TRUNNION  AND  CEILING  FANS.    Mailed  promptly  upon  request. 


Paragon  Fan  &  Motor  Co., 

572-578  FIRST  AVENUE,  NEW  YORK  CITY. 

BBAJTCH  OFFICES: 

CHICAQO,  ILL.,  48  West  Jaclcson  Boulevard.     CLEVELAND,  OHIO,  39-47  East  Prospect  St. 
PHILADELPHIA,  PA.,  522  Drexel  Building.  MILWAUKEE,  WIS.,  408  Uihiein  Building. 

BOSTON,  HASS.,  31  Hllk  Street.  DENVER,  COLO.,  1732  Champa  Street. 

ST.  LOUIS,  MO.,  638  Century  Bulldinz.  CINCINNATI,  OHIO,  57  Perln  Building. 

EXPORT  DEPr.,  N.  V.,  572-578  First  Avenue. 


G.  I 


INCANDESCENT 
LAMPS. 


General  IncandescentLamp  Co., 


EVEAY 

MANUFACTURER 

AND  DEALER 


WISHING  TO  INCREASE  HIS  BUSI- 
NESS WITH  THE  TELEPHONE 
EXCHANGES  OF  THE  WORLD 
SHOULD  be  LARGELY  REPRESENTED 
IN    THE 


Telephone  Convention 
Report  Number 


OF  THE 

WESTERN  ELECTRICIAN 

THIS  IMPORTANT  ISSUE,  BEARING 
DATE  OF  JUNE  15th,  WILL  CONTAIN 
THE  REPORT  OF  THE  ANNUAL 
MEETING  OF  THE  INDEPENDENT 
TELEPHONE  ASSOCIATION,  AND 
WILL  BE  ONE  OF  THE  BEST  ISSUES 
OF    THE    YEAR    FOR    ADVERTISERS. 

JUNE  13th 
WILL  BE  PRESS  DAY, 

SEND  IN  YOUR  ORDER  AND 
COPY  BY  FIRST  MAIL. 


WESTERN  ELECTRICIAN 

5(0  MARQUETTE  BUILDING, 

CHICAGO, 
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FARR  TELEPHONE  AND  CONSTRUCTION  SUPPLY  COMPANY, 

Catalogue  Free.      Hand-Book  of  Information    Free. 

118-120  Jackson  Boulevard,  West,  CHICAGO,  ILL. 


We  have  2,000  Keelyn  Arms  and  Transmitters,  Bran-New,  Cheap. 

1,000  Keelyn  Receivers  with  cords.    We  Manufacture  these  Goods.    Guaranteed. 

Try  our  Bridging  and  Exchange  Telephones.    Guaranteed  to  give  you  Perfect  Satisfaction 

Can  Fill  Orders  Promptly  for  Brackets,  Cross-Arms,  Glass  Insulators  and  all  Supplies. 


BRANCH    No.    I  : 
127  Jefferson   Avenue.    DETROIT,    MICH. 


No.  4. 
Distributing  Board  and  Liglitning  Arrester. 


GUARANTEED   GOODS 

OR  MONEY  REFUNDED. 

15  Different  Styles  Telephones. 
6  Different  Kinds  Magneto  Bells 


GOODS  FOR  THE  TRADE. 

NEW   CATALOGUE   No.   15. 

500  Illustrations. 
SENT     FREE    TO    ANY     ADDRESS. 


Telephone  No.  14— Opened. 


Magneto  Bell  No.  5— Bridging  or  Series. 


Magneto  Bell  No.  1  — For  Exchange  Use. 


Telephone  No.  14 — Closed. 


THE  IDEAL  WAY  TO  HEAT  MAGNETS 

Is  by  using  the  Stewart  Gas  Blast  Furnace,  which  obviates  all  danger  of  im- 
proper heating. 

With  this  furnace  you  take  no  chances,  and  you  cannot  go  wrong.  Thousands 
of  magnets  are  ruined  by  being  heated  in  the  open  fire.  More  pieces  can  be  heated  in 
one  day  with  one  of  our  furnaces,  and  healed  right,  than  can  be  heated  by  the  old 
method  in  three  days.  Don't  blame  your  steel  man  if  your  magnets  aren't  good; 
the  fault  is  in  the   heating. 

The  price  of  furnace  illustrated  here  is  $86.00.  It  was  especially  designed  for 
heating  magnets,  tools,  dies,  punches,  etc.  We  make  several  sizes,  and  send  our 
furnaces  on  thirty  days'  trial. 


Chicago  Flexible  Shaft  Co.,  "  ^'^^^i™i' ^J.™  ^t""' 

Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "E." 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bali  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 
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Central  Battery  Telephone  Systems 


p^oic- 


Small  or  Large  Exchanges. 


i..;X.LJa...V-..-.V-.V,.  V'V 


strip  of  Lamps  for  Electric  Light  Multiple  Switchboard. 


Simplicity  and   less  wiring. 

Only  three  springs  in  our 
Multiple  Jacks. 


Switchboard  can  be  used  for 
local  talking  battery  or  cen= 
tral  talking  battery  with  no 
change  in  the  wiring. 

Subscriber's  call  made  by  sim- 
ply lifting  receiver  from  hook. 

Multiple  Jack  Strips  have  only 
twenty  jacks. 


Insulation  entirely  of  pure  hard 
rubber. 


Full  metallic;  operates  equally 
well  on  a  common  return  or 
grounded  circuit. 

Switchboards  made  in  any  ca= 
pacity,  either  lamp  or  visual 
signals. 

The  best  switchboard  that  a 
combination  of  mechanical 
skill  and  up-to=date  methods 
can  produce. 


100  Line  Visual  Signal  Central  Battery 
Switchboard. 


Strip  of  Multiple  Jacks. 


WESTERN  ELECTRICAL  SUPPLY  CO. 

ST.  LOUIS,  U.  S.  A. 


Oet    0\ir   JVe^w   TCeleiJtione    Catalog^u.©. 


JVIa^iled    on.    iVj>£>lioa'tion.. 
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Sterling  Electric  Co. 

MAXLFACTlllliBS  OF 

Complete    Exchange    Equipment 


COKSI.STING    01 


SWITCHBOARDS 
GABLE  TERMINALS 
TELEPHONES 
PROTECTIVE  DEVICES 
LINE  FUSES 
RENEWABLE  FUSES 


FOR  EXCHANGES  OF  ALL  DESCRIPTION 
AND  SIZES. 


FACTORY   AND   OFFICES:         LAFAYETTE,    INDIANA. 

Branch:    I  260  Monadnock,  CHICAGO,  ILL. 


INSIDE  ~ 
OUTSIDE, 

LONGDISTANCE, 

LOCAL  or 

INTERCOMMUNICATING. 


No.  3. 

Intercommunicating  Central 

Energy  Wall  'Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 

Send  for  Catalogue  and 
Prices. 


No.  OB. 
Fire,  Police  and  Burglar  Alarm. 


MEDAL    AWARDED 


AT   THE 


PARIS  EXPOSITION,   1900 

INFRINGERS  OF  OUR  PATENTS  WILL  BE  PROSECUTED. 

SEND  FOR  LATEST    CATALOGUE    OF   ORCHESTRA,    READING   DESK 
AND  OTHER  FORMS  OF  THE  KINSMAN  DESK  LAMP. 


Still  the  Standard  Desk  Lamp. 
Always  Making  Improvements. 
Sales  Constantly  Increasing. 
Send  for  Latest  Descriptive  Matter. 

McLEOD,     WARD    $c    CO. 

27  Thames  Street,  New  York. 


YURGA 


SIGNALPHONE  MFG.  CO., 

MILWAUKEE,  WIS.,  U.  S.  A. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  faave  proven 
tlie  reliability  of  our  apparatus. 


Our  Machines  are  strictly  automatic,  because  when 
the  coin  is  deposited  tlie  machine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking. 

SATISFACTION   CUARANTEKO. 

MASON  TELEPHONE  PAY  STATION  CO., 

LUDINCTON,  MICH. 


IfoD  cannot  operate  this  ma-  ^ 

chine  ■with  a  penny  on  a  string  | 

or  by  working  wires  throngh  |( 
slots, 

TRY  THE  OTHERS. 


We  have  machines  for  all 
kinds  of  service. 
8ent  on  30  days'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

50  Sheriff  St.,  Cleveland,  0. 
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TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  In  Your  Exchange. 

IT  REPRESENTS   THE    HIGHEST   TYPE   OF   MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  is  Complete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-50  W.  Jackson  Boulevard,  CHICAGO,  U.  S.  A. 


No.  33. 

CENTRAL    ENERGY 

Tetephone. 


St.  Louis  Ideal. 


A      HIGH-GRADE 

TELEPHONE 

We  are  also  manufacturers 
of  high-grade  Telephone 
Instruments  and  jobbers  in 
all  Supplies. 

Write  us  for  terms  on 
our  new 

"STi  LOUIS  IDEAL" 

St.  Louis  Electrical  Supply  Co. 

911  Market  street,  ST.  LOUIS,  MO. 


The  c*"^E*'  BOOK  of  Hardware  Specialties  contains  only  the  best. 

Simm  t  HEMEIIWH  GO-,  8B.°g'""  i96  Brinnn.  MEW  rom  tin. 


prompt-private-perfect. 

THE     ONLY    MODERN    TELEPHONE 

SWITCHBOARD. 

No  Operators.  Unlimited  Capacity. 

-AUTOMATIC- 

THE  STROW&ER  AUTOMATIC  TELEPHONE  EXCHAN&E, 

ROOKERY,   CHICAGO. 


GLOB[ 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE   CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY.  31-45  WEST  RANDOLPH  STREET. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 
^hfm  ^^ro    Prepared    to    burnish    Best   Quali-ty 


\A/IRI 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 

Any  silk  or  cotton  Insulated  Wire  made  to  order 


ALSO 

SWITCHBOARD 

CABLE. 


Standard  Products  in  stock. 


Subscription    Blank— Foreign. 


1901. 


ELECTRICIAN    PUBLISHING  CO., 

510  Marquette  BIdg.,  Chicago,  U.S.A. 

Gentlemen  : 

Inclosed  find  fS  °°  for  which  please  send  THE  WESTERN   ELECTRICIAN 


$2.50' 


12 


weekly  to  the  following  address  for    ^j    months;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$5.00  a  Year      (52  Numbers) 
$2,50  6  Months  (26      "     ) 


Address. 
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ESTABLISHED   1886. 


BUILTi»LSERVICE 

Our  Telephones  and  Switch- 
boards are  the  Result  of  15 
years'  practical  experience 
in  the  business. 


DEALERSlANDlCONTRACTORS 

For  Satisfactory  Interoommunloatlner 


We  manufacture  only  High-grade  In- 
struments of  the  latest  and  most 
approved   design. 

We  handle  all  kinds  of  supplies  used 
in  connection  with  Telephones. 

Our  Products  are  the  Best, 

Our  Prices  Reasonable. 

Prompt  service  and  satisfaction  guar- 
anteed.     We   have  added  new  styles 
and  made  vast  improvements  for  this 
year. 
See  Our  Catalogue.  Sent  Free  on  Application- 


RMOIMES 


At  bottom  prices,  write  to 

THOMAS,  WILCOX  &  DIETZ,        -        -       Cleveland,  Ohio. 


Independent  Telephone  Supply  Go, 

Construcfion  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


^X  I^  IM  ^  1^  r4  ^  E  IVI  K  1^  T  . 

We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  specifications. for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  information. 
The  Iridependent   Telephone  Construction  Co.,  334  Dearborn  Street,  CHICAGO. 


^  ^<^ 


KOKOMO  TELEPHONES 

\A/ill  Sa-tis-Fy  YOVJ. 

NOTHINCIN  FRONT  OF  THEM. 
'Write  Ds  for  particulars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 


No. 
20. 


KOKOMO,  IND. 


D.  A.  KUSEL  TELEPHONE  AND 
ELECTRIC  MFG.  CO., 

III9PINESTREET,  ST.  LOUIS,  MO. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in    the    study     ol 
electricity.      Subscribe  now. 
?3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  IVlarquetts  BIdg.,      -      CHICAGO 


Insulated 
Rubber 


Wires  and  Cables. 


John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


Subscription  Blank— Domestic. 


.1901. 


ELECTRICIAN    PUBLISHING   CO., 

510  Marquette  BIdg.,  Chicago. 

Gentlemen: 

Inclosed  find  f^"".  for  which  please  send  THE  WESTERN  ELECTRICIAN 

12 
weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  effect 

with  current  number. 


Name. 


$3.00  a  Year     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address 


THE 


CHEAPEST 


AND 


BEST 


TELEPHONE 

CABLES. 


"REGULAR"  OR 
"CONFERENCE" 
SPECIFICATIONS. 


Dry  paper,  single  or  double  ■ 
wrapped,  twisted  in  pairs,  ' 
length  of  twist  not  to  exceed  „ 
three  inches,  formed  into  a  | 
core  and  loosely  arranged  in  ' 
reversed  layers. 


Five  Hundred  Megohms 

per  mile  insulation  resistance, 


\ 


Static  Capacity  Absolutely  < 
Guaranteed. 

All  subject  to  purchaser's  i 
tests,  and  factory  tests  are  1 
open  to  purchaser's  experts  iff' 
desired. 

Shipped  to  all  parts  of  the    ; 
United   States.    Samples    and 
BOTTOM  PRICES    on   application. 


r 


THE  F.  BISSELL  CO., 

114-116  ST.  CLAIR  STREET, 
TOLEDO,   OHIO. 


i 
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J.  n.  VAN  VLISSINOEN,  President.  \vn.  C.  HEINROTH.  Treasurer. 

L.  a.  WHEELER.  Vice-President.  L.  Q.  BOWnAN,  Sec'y  and  Qen'l  Manager. 


Western  Telephone  Construction  Go. 

CHICAGO,  ILL. 

NOTICE  OF  REMOVAL ! 

We  desire  to  inform  our  friends  and  patrons  of  the  removal  of 
our  FACTORY  from  Chicago  to  Winthrop  Harbor,  III.     Also  that 
after  May  first  the  Company's  OFFICES  and  SALESROOMS  will 
be  located  in  the  Fisher  Building,  Chicago,  III. 
'   Prompt  attention  given  to  all  orders  and  shipments — no  delay. 


FACTORY : 
WINTHROP  HARBOR,  ILL. 


OFFICES: 
FISHER  BUILDING,  CHICAGO,  ILL 


STOMBAUGH  GUY  ANCHORS 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Doable  Supervisory  Signals.    Central  Ener^^y. 

Simple  and  Mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  vrc  have  adopted  has   been 

determined  npon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 

Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHIN6  COMPANY,  510  Marquette  BIdg.,  Chicago. 


A  WRENCH  MUST  BEUSEDWITH  ALL 
31^1,  5  AND  6  IN.  ANCHORS. 


8,  10  AND  12  IN. 


BEST 
DEVICE 


3'^,  5  AND  6  IN.  ANCHORS. 


For    anchoring  Telephone 
and  Electric  Pole  Quys. 


FOR  SALE  BY  ALL  ELECTRICAL  SUPPLY  DEALERS. 

W.  N.  MATTHEWS^  BROS., 

SOLE  DISTRIBUTING  AGENTS, 
603  CARLETON  BLDC,  ST.  LOUIS. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne:  Extra  Black  FlniBliliig  Tarnlsli, 

Sterling:  Black  Air  Brjing-  'Varnlsli, 

Sterllnff  Black  Core  Plate  'Vamlah. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow,  Birmingham,  E^ngland. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


Success 

Comes  only  to  ibose  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING    USED  WITH  TELEPHONES. 

No  oraer  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. "New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  aud  bridging.  Circuit- 
closers.  Transmitters  or  various  styles.  Repeating 
coils,  induction  coils,  construction  material  of  all  kinds. 


No.  1.    Desk  Telephone, 


WRITE  FOB  CATAL061T£. 

CentralTelephone&  Electric  Co., 

909  MARKET  STREET.  ST.  LOUIS,  MO. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manulacture  Grimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  .New  York, 


BRANCHES:  ]3„<™=AaO:^^ 


BOSTON: 
134  Congress  5t, 


SAN  FRANCISCO: 
71  Flood  Building. 
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Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress^^  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use^ 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  81. 00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

5 JO  Marquette  Building,  CHICAGO, 


?^ 


^JM) 
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A  Direct  ResdlBg  Obmmeter. 

Olnnmeters, 

Ammeters, 

Voltm.eterfs. 

Special  Electrical  Machinery. 

F.  B.  SAGE  <&  BSO., 

Successors  to  American  Electric  Specialty  Co., 

12s  £.lberty  SC,  Kew  York  City. 

New  York  Agents  Wirt  Electrlo  Co.  Rheo- 

itats  and  Bnishea. 

Eureka  Depolarizing 
Solution  for  bahery  cells. 

WRITE  rS  ABOUT  IT. 

8PAHR    &    SWINGLE, 

MILLERSBURC,   OHIO. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fuse  "Wire,  FaseI<iiU£8, 
Telephone  Fuses, 
Fuse  Blocks. 

Exhibit,  Sec.  "S,"  Electricity  BIdg.,  Buffalo. 

CHICAGO  FUSE  WIRE  &  MFC.  CO., 

358    DEAHBORN    STREET      CHICAGO. 
853    BROADWAY,    NEW   YORK. 


When  Traveling  Northwesf 

See  that  your  ticltet  reads  via 

For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  -  WIS. 


\ 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E. 


COIStTjeiVTS. 

Chapter  I  — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  IH. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII, 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX  —Transfer  Sys- 
tems. XXI,  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices,  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Select:ve.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction, XXXII, —Underground  Cable  Construction.  XXXIII, — Test- 
ing, XXXIV, —Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI.— Specifications. 

S18  large  octavo  p  iges,  379  Illus.     Price,  $3. 00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U,  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other  electrical  book  published  sent  prepaid, 
to  any  address  in  the  -world,  on  receipt  of  price. 


Electrician  Publishing  Co., 


SIO  Marquette  Bunding, 

CHICAOO,  ILLINOIS. 


PRACTICAL  FEATURES 

CF  TELEPHONE  WCRK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  1-4  Inchss.   Illustrated.    134  pages. 


Appendix,   75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 


This  or  any  other   book  on  telephony  or  electricit 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING 

510  MARQUETTE  BUILDING,  CHICAGO. 


ilectriclty  sent  to  any 


CO. 


SPECIAL 
BRIDGING    PHONE 


Equipped  witb  our  new  five-bar  nickeled 
bridging  Generator.  1.600-ohm  adjustable 
Ringer.  Carbon  LlKbtning  Arresters,  special 
Lons  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  stvie  Bi-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mlle  line  of 
No.  12  iron  wire  and  Is  the  strongest  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS    ON    APPLICATION, 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST„  CHICAGO,  ILL. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufacturers  of  Bheo- 
Btats  In  the  World. 


CHICAGO 
TELEPHONE 

SUPPLY  GC^CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


ARE  YOU  LOOKING  FORTROUBLE? 

IF  SO,  GET  A  COPY  OP 

TELEPHONETROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO  AKD  (  OMMON  BATTERY 

SYSTEMS, 

Sth  Edition  Just  Out.     Price,  25c. 

Electrician  Publlsliing  Co., 

SIO  aiarqnette  Bnildinf, 
CHICAGO. 


A  NOVELTY  I 

Universal  Cord 
Spools 

Offer  so    many  advantages  that 

everybody  wants  them. 
They    are   Cheap,   Straus 

and.  Ornamental. 
Finished  in  Cherry,  €!  r«en, 
Mahoeany,  BlacJc  Enamel 
and  KTatural  Wood. 

Patented  and  manufactured  by 
the 

CRESCENT  MFG.  CO., 

62  W.  Jackson  Blvd.,  Chicago,  III, 

Eastern  Depot: 

Webtern  Electric  Co.,  N.  Y. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  ?LO0. 

This  hanabook  la  a  complete  treatise  on  telephony,  and  a  prac- 
tical boob  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useftil  to 
telephone  inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloth  bound:  fullv  illustrated.    Price  $L50, 

THE  ELECTRIC  TELEPHONE.  Bv  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  $1.00. 

This  book  describes  the  constrnction  of  the  various 
fDrms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  r;.  Second  edition,  revised  and 
enlarged.    56u   on,    2S8  Illustrations.    Price   $1.50. 

In  this  wort  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  bur  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
In  view.  It  is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  Information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  G.  H. 
Haskins.    Sixth    edition.    16mo,    50   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of  technicniities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  Sl-50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  F.  R.  S..  and  A.  J.  Stubbs.  508 
pages.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE  By 
Geo.  H,  Cary.  The  purpose  for  which  this  book  Is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES,    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  O. 
AUsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OP 
EUROPE.  By  Bennett.  436  pages.  169  llIuatrfttlonB.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper,    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction. 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hn^ea. 
80  pages.    23  illustrations.     Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention.  Construction,  Application,  Modification  an^ 
History.  By  Prescott.  New  edition,  revised  and  enlarged 
795  pages.      516  Illustrations.    Price  $4.00. 

I'HIIJPP    REIS,    INVENTOR    OF   THE   TELEPHON* 
A   iSiographlcal   Sketch  with  Documentary  Testimony.    By 
Thompson.    Translation    of    the    original    papers    of    the 
Inventor     and     contemporary     publications.    182     pages.    3 
pl;itP8   .nnd   48  engravings.     Price  $3.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLIGENCB 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Houa- 
lon.    330  pages.    88  TltuBtratlonB.    Price  |L00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDC.    CHICAGO. 
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Gold 
Medal, 
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MEDIUM    AND 

HIGH    SPEED 

THE 


ENGINES. 


HIGHEST   EFFICIENCY, 
BEST  CONSTRUCTION. 


BAUL. 


CHICAGO  OFFICE:  .    _    ..    . 

1526  IMonadnock  Building. 


:iMOIIME     CO., 

ERIE,  PENNSYLVANIA. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


HI 


ITJ 


FOR  CATALOGUE, 


THEJEFFREYMFG.CO. 
COLUMBUS,  0.  : 


eAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 

The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  ASTD  JUNCTION  BOXES, 
SWITCHBOARDS,   PAKEIi    BOARDS.    SWITCHES,  KTC. 


Patents 


Fifteen  years  of  continual  practice  before 
theU.  S.  Patent  Office  giv^s  me  the  ability 
to  render  Inventors  valuable  service  In  pro- 
curing ttielr  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  and  foreign  patent  laws. 
Patent  Litigation.  Opinions, 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MD. 

Washlnglon  Office,  602  F  Street,  N.  W. 


SUMMER   HOMES. 

Id  the  Lake  Country  of  Northern  Illi- 
no"S,  Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  &.  St. 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorts.  Among  the 
list  are:  Fox  Lake,  Dirlavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowpc,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqui,  Star  Lake, 
FroDtenac,  AVhite  Bear,  Minnetonka, 
Marquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illust'ated  booklets  "Summer 
Humes  for  1901"  and  "In  the  Lake 
Ccunlry,"serd  addn  ss.with  six  cents  in 
postaee,  to  F.  A.  Miller, General  Passen- 
ger Agent,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  111. 


mmimMiMmsiiMmmM 


OULLETIN  '<£>} 

MONON  TRAINS      i 


(JUm-e^^.y^ 


MDNDN ROUTE 


H.  S  D.  RwV. 


TH£  OIKBCT  LINE  BETYVEeN 

CHICAGO. 

INDIANAPOLIS. 

AND 

j  CINCINNATI. 

4Trairv5  daily 

CITY  OFFICE  232  CLAR^  ST., 

-^^rt^t^    CI-IICAGO. 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 

Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVEKLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North- Western  line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
Vie  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  fiom  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 

461  Broadway,  -  New  YorkUjg  Vint  St.,  -  Cincinnati 
6otChes"t  St. .-Philadelphia  507  Smithficid  St.,  I'lltsliurK 
368  Washington  Si.,  Boston  334  Superior  St..  -  Cievel«nd 
301  Main  Sl.,  •  -  Buffalo  17  Campus-Martlus,  Detroit 
an  Clarfc  St.,  •    •     Chicagola  KinifSt.,Ea«t,Toruntu,Ont. 


DIXON'S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXON  CRVCIBLE  CO.,    -    JERSBY  CITY,  Iff.  J. 

M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work^ 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wbed 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  US,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  bas  been  In  ude.  STATB  REQUIRenBNT2 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Lewlsburg,  Teaa.,  Branch  Office, 

Kellerton,  la.,  Oak  Mills,  Montlcello.  Ark. 


WE  BUY  OLD  BELTS 

OR  3CRAPS,  ANY  5126  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Espeolally  adapted  to  all  Mnda  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Larger  Power  ever  obtained  from  a  wheel  oj  the  sa-me  diameter.    The  highest  speeS 
ever  obtained  for  the  mine  power.      The  highest  mean  efficiency  ever  realized  whem 
running  from  half  to  full  gate.     We  guarantee  also :  A  rwaTier  of  the  greater  jw* 
sible  strength. '  A  gate  un^gualed  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fiul  water. 

State  your  Head  and  send  for  124  pa^e  pamphiet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio.  U.S.  A 


Thos.  Wrigley's 

steel  Toggle  Bolt,  Insulated 
Arc  Lamp  Ground  Breakers 
and  Steel  Girder   Clamps. 


Insulated 


Arc  Lamp, 


Ground  Breakers  with  Glass  Ball. 


THOS.  WRIGLEY, 

300-306  Dearborn  Street,        CHICAGO,  ILL. 


AXiTj   EMPtOYES 

In  the  operating  department  of  the  "Alton  Road  "  aroy 
required  to  pass  ineotal  and  physical  e\'amiDatl0Dft;i 
calculated  to  secure  absohite  safety  to  passengerB  and!" 
frelglit.    Fidelity,  promptness,  and   accuracy  are  I" 
warded  by  the  merit  system,  the  result  being  tbat  ODI 
of  the  safest  railways  Id  the  world  Is 

"THE    ONLT   -WAY" 


G-KO.    J.    OSLAJlZ/rOIf,  OKTft'  PASSENOBB  AOBmb' 


REG.JRADE MARKS     [HE  RhOSPHOR  BRONZE  SmELTIN^CO.IJMITED, 

2200  WASHINGTON  AVE.,PHtLADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 

INGOTS,CASTINGS,WlRE,RDDS,SHEETS,ETe. 
rjcz>/»UJ^t<m^-     \  — DELTA   METAL-^ 

X\  CASTINGS,  STAMPINGS  and  FORGINGS 

^.  OR  I  GINAL  AND  Sole  Makers  in  the  U.S. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MCNOMINEE.  M/CH.    Ana       PORT  LAN  O,   OREdO  N  . 

WHOLESALE  PRODUCERS 

So-Foor  TO  8o~Foor  polc:s  O'If/  spc:ci/\lty 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft.  i 


BERTHOLD 
&  JENNINGS, 

STi  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAP 

PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS 

ALL  SIZES  FOR  ALL  PURPOSES. 

THE  PORTER-IVIORS 

PRIXCJPAl.  OFFICES.  SACSIWAIV^,  ailOBF. 


IPA^kXAWx^  (Vw<)vXu\U/  §A^^^^Wv6V  ^Mru  ^ 


THE  HOLGOMB-LOBB  GO. 

Oak  and  Cedar  Railway  Ties, 

CEDAR  POLES,  POSTS  AND  PILING, 
OAK,    SWITCH    AND     BRIDGE    TIES. 

746-748   Marquette  Building,  CHICAGO,   ILL. 


FROM    CAR   AND   VESSEL 

we   ARE    GETTING    IN    A    LARGE    STOCK    OF 


AND    FIND  THAT  WE    WILL  HAVE    A    SURPLUS     OF    6-lNCH    25'S    AND    30'S. 
PERMIT  US  TO  QUOTE  YOU  ON  THESE,  OR  ANY  OTHER  SIZE  VOU  MAY  NEED. 


MALTBY  LUMBER  CO.,  bay  city,  mich. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rards:    PISGOX]«IKe,  ailCH.    G BEEN  BAf,  WIS.    NEW  I.OHrDOW.'WIS. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


BOILER  FEEO  PUMPS. 


'^S^ife' 


SINGLE,    DUPLEX 
AND  TRIPLEX. 

Electrically  driven 

TRIPLEX 
PUMPS; 


Steam  and  Power  Pumps  for  all  Purposes. 


OUR  FEED  WATER  HEATERS  AND  PURIFIERS 

Use  exhaust  steam  and  supply  boilers  with  PURE  HOT 
WATER  and  prevent  the  solid  matter  from  going  into 
the  boilers,  saving  from  10  to  25  per  cent,  of  your  fuel 
bills.  Our  latest  design  is  made  entirely  of  CAST  IRON, 
designed  for  use  where  water  contains  acid  salt  or 
other  impurities  which  pit  or  corrode  wrought  iron  or 
steel.     We  also  build 

AIR  COMPRESSORS, 

Jet  and  surface  CONDENSERS, 


FILTER  PRESSES  AND   OIL  MILL  MACHINERY. 


IF   INTERESTED    ADDRESS- 


The    Stilwell-Bierce   &   Smith -Yaile   Co., 

257  LEHMAN  STREET,  DAYTON,  OHIO,  U.  S.  A. 


Chicago,  311  Dearborn  Street. 
Philadelphia,  612  Arch  Street. 


New  York,  141  Broadway. 

Nsw  Orleans.  304-  Hennen  Building. 


Boston,  73  Oliver  Street 


CEDAR  POLES  'l'^'"!'  •""  """^  '':''-Jies. 

==^=^=^=^=  Ozan  Lumber  Co.,  •   St.  Louis. 


CEDAR  POLES -^OHNH-FOWLER 

JL.L/Ali\    I    l/ULU         (705-7  F/SHC/?  Bi-ae-.,  CHXAGO. 


CEDAR  POLES. 


GEORGE  W,  BINHAM,  Producer, 

PETOSKEY,  MICH. 

Clean  stock  and  pofxl  flpsortment  ready  for 
Bhlpment.       Write  for  prices. 


COOI- 


doe:  f'ue 

'WHITE  CEDAR 
andPACiriC  COAST 


AND 


•UY 


OFFICE,  836  Guaranty  BIdg.,  MIllfNEAFOLIS,  WltiTX. 


CEDAR 


AA^ITTEIMBERO 
CEDAR     CO., 

WITTENBERG,    -     WISCONSIN. 


POLES. 


ANDERSON  &  SONS, 

>6MacombSI..  Detroit.  Mich. 

Digging  Sets,    Arm  Braces,     Guy  Rods, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  "Work  for 

TELEPHONE    AND    RAILWAY    CONSTRUCTION. 


R.    H.   LEAVITT, 

CAPRON,  ILL., 

SlaDufacturer  of 

STANDARD    ELCCTRIC-LIGHT    AND     TELEPHONE 

CROSS-ARM  BRACKETS   AND  PINS. 

Write  us  for  prices.  We  like  it.  Will  sit  up  late 

and  rise  early  to  answer  you  and  fill  your  orders. 


G.  J.  HUEBEL  &  GO., 

MENOMINEE,  MICH. 


Out  Stock  of 


POLES 

Is    Complete. 

Main  Yard  at  Menominee. 

BRANCH   YARDS   AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C.  STERLING  &  SON, 


MONFIOE,    MICH. 

EleTen  Pole  Yards  In  Mlohli 


?an. 
lie  I 


TIES. 


Wholesale  Producers  for  30  jeari. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Stock  Constantly  on  Hand. 


Poles 


CENTRAL  MANUFACTURIIMC  CO. 

CHATTANCOCA,  TENN., 

lluiiifi.ctnr.rfl  .nd  £«.leri  ts 

Yellow  Hifis  Cross  Arms,  Looust  Pins,  Oak  Pin.,    Electrlcil 
Mouldings,  Oak  Brackets.     Large  stocks  on  hand. 
PellTered  prices  quoted,  F.  0.  B.  care,  yooi  city,  In  any  quantity.   ^^WEITE  US. 


M.KLEIN    &  SOU. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  Is  of  interest  to  all  liuemen.  Gets 
copy  now,     FREE. 

Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  n^aTi^llTS^"- 


intoaBOlisArin.BracMiPiiiCo. 

SuCMUOrc  to  J.  B.  MACERS, 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

Ollicp:  I2ES.  MerldUn  SI..  l,<dlin.DOlli    l'"< 
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Lightning  Arresters 


•••      i 
•••      I 


Assure  Protection  to 
Valuable  Electrical  Apparatus* 

ABSOLUTELY  NON-ARCING, 


Prevent    Generator    Current    from    following    in     wake     of 

lightning  discharge. 

SPECIAL  TYPES  OF  ARRESTERS  FOR  HIGH  VOLTAGE 
ALTERNATING  AND  DIRECT  CURRENT  SYSTEMS. 


Westinghouse   Electric 

&  rianufacturing  Co.,  Pittsburg,  Pa. 

All  Principal  Cities  in  U.  S.  and  Canada. 


'.••    i 


:::t 


•••• 
•••• 
•••• 
•••• 


■•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••■•■'••••••••• I ••••••••••••••••••••••••••••••••••••••• •••••••«£I«, 

•■•••••••••••••••••••••••••••••••••••••••••••■••a ••••••••••••••••••••••••••• •••••••••••••••••••••••■••••••■•••■••••■•••■■•••••••••••••••••••■•■■■•••■••••••«a«a«55s, 


INDUCTION  COILS. 


Made  any  Desired  Length. 
Primary  and  Secondary  Made 
to  Any  Desired  Resistance. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO. 


FISHER  BLDC,  CHICAGO. 


PHILLIPSDALE,  R.  I. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary- 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


A  NEW  TORCH  FOR  LINEMEN. 

^IME    OUISTOIVIER    \A^F3|-rES: 

"We  have  used  this  torch  to  displace  the  common  gasoline  torches  for  all  kinds  of    line    work. 

"The  old  style  torch  was  never  satisfactory  for  line  work,  and  especially  if  there  was  any  wind 
blowing,  but  with  this  torch  we  find  that  we  can  handle  No.  6  and  No.  4  wire  out  of  doors  very  nicely, 
and  in  some  cases  much  more  convenient  than  with  a  slush  pot  and  furnace;  the  wind  seems  to  have 
but  very  little  eflect  upon  it. 

"I  am  very  sure  that  it  is  only  necessary  to  get  this  torch  introduced  to  make  it  a  fast  seller, 
especially  to  any  that  will  appreciate  a  torch  that  will  work  when  they  want  it  to." 

THE  TURNER  MOGUL  GASOLINE  TORCH. 

MA.SIIPACTUBED  BY 

The   Turner   Brass  Works, 


PKICE,  S6.00  NET. 


ISO  K:in^le   Stx*eet, 


OHICA^OO. 


June  8,  1901 


WESTERN    ELECTRICIAN 


Fort  Wayne  Electric  works 

(INCORPORATED). 

THE    "WOOD"    SYSTEMS   ^    LIGHT   AND    POWER. 

-SPECIAL    BOOSTER   SETS. -=v 


We  are 
Prepared  to 
Build  Booster 
Sets  to  Special 
Specifications. 


Highest 

Efficiency 

and 

Durability 

Guaranteed. 


FOR  INFORMATION  ON    ANY  KIND  OF    ELECTRICAL   APPARATUS,  WRITE  TO  ONE  OF  OUR  BRANCH 

OFFICES,  OR  TO  THE  MAIN  OFFICE  AND  FACTORY, 


FORT  WAYNE, 


NDIANA. 


.♦♦♦♦♦»»»»»»<!>»<fr»<»»»4^»»»»»»4K!>M-<»»<8^^»<»»<»»»'»»»»»<'»»»«»»»»»*»*"»*~S^'^»<»^'$^S^^ 


Above  we  show  a  cut  of  our  "Bell  "  transmitter  which    in- 
volves principles  original  with  ourselves.      It  is  of  the  "  solid 
ck"  type  with  carbon  block,  both  the  carbon  and   granules 
ing  of  the  highest  grade  obtainable.     There    is    nothing  to 
_  Jt  out  of  order  and  no  complicated  parts  made  to  mount  on 
X  or  adjustable  arm. 


Net    Prices. 

Single  Transmitter, 

90c 

Lots  of  1 2, 

85c 

Lots  of  25, 

75c 

Lots  of  50, 

65c 

Where  transmitters   are  desired  to  fasten  on  adjustable 
srm,  add  loc  each  additional. 


PACIFIC  ELECTRIC  CO., 

LA   CROSSE,   WIS. 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OP 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure -most  favorable  quotalicms  and 
deliveries  for  any  part  of  the  world. 


General  Offices :  100  BROADWAY,  NEW  YORK 


'W/'E  havfedecided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  ate. 


(»■ 

O. 

<»; 
<•: 
o> 


Branch  Offices  and  Works : 


Albany,  N.  Y. 

Athens,  Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  in. 


lALilMII>^£,   >■.  T 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluih,  Minn. 
East  Berlin,  Coon. 
Elmira.  N.  Y. 
Oroton.  N.  Y. 
liorseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneafjolis,  Minn. 
New   Orleans,    La, 
Pencovd,    Pa. 
Phiiad'eiphia,  Pa, 
Pittsburg,  Pa. 
Rochester.  N.  Y. 


Seattle,   Wash. 
San  Francisco,  Ca?. 
Salt  Lake  City.  Uuli. 
Svdncv,    N.    S.    \V. 
Trenton,   N.  J. 
Wiltninci'^n,    D..I, 


K   S\ 


European  Office :  LONDON 
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F 


SlURTEVANT 

ELICTMC 
MOTORS 


u.  CLln  sma-ll  and 
medium  siz'es  ja 
Completely  enclosed 
Readily-    portable 


B.F.STURIEVANTCO. 

BOSTOK.  MASS. 

NtWYORX  ■  PMllADtirUTA  -CHICAOO 
LONDON 


FARIES  ADJUSTABLE  LAMP  HOLDERS 


lD«ca«ily  Placed  fVher« 
It  laMeeded. 


llad(<  for  shop.  fActury.  Mor*. 
wbrrvrer  the  tacandeMient  liiDi)i  (: 


.  .  ,    rhandetl«ni.M'a[l-I>ro4.-ki5tH.BliMlt'«. 

Hill  lM>n)»ll«<l  upvn  tipplkatloii. 


IVIF-O^  CO. 


t-fccir-.  III. 


VULCANIZED  FIBRE. 

Highest  gn<les  {or  electrical  imuUtion  and  mechanical  putpoHt,  in  sheets, 
tulxs,  raids  and  special  shape*.     Catalogues  and  samples  00  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


j»f=^RiGHT/\N6L[S; 

Equal  Side 


For  Porcelain  or  Clay  In* 
■ulatlng  Specialties,  sucli  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORI.  OHIO. 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSUUTORS. 

MAStlPACTURERS  Of 

PORCEUIN    OR     CLAY     SPECIALTIES, 

Koobi,  CUsli,  Cfrcalt  Brtikcri. 
THE   BOW8RS    MANUFACTURINO    CO., 
MOeAOOlU,  OHIO. 


MOGADORE  INSULATOR  CO., 


MANUraCTURERS 


VndctElectricai  Supplies 

Tubin(t,  Boih'ngt,  Knobs  tnd  Cleats 

MOGADORE,  0. 


Buy  direct  from 
Factory. 


i  Black  Diamond  File  Works! 


E»t.  !••«. 


Twilvi 
Medili 
Awarded  at 
Internatienil 
Ex#MMitnt. 


i 

t3  OV*  «OOI»8  ABE  OM  eAi^E  IN  KTBBY  UtAVIVO  HAKDWilAB  j 
V|  HTOBK  T»  vaa  17I«ITU>  eiULVK*  AXO  OAVAOA. 

I  G.  &  H.  BARNEIT  COMPANY, 

S  PHILADELPHIA,  PA. 

CHICAGO  TELEPHONE  COMPANYJ 


37.000  TELEPHOHES  IN  SERVICE. 

Business  or  Residence,  16  cents  per  day  and  up,  con- 
necting with  the  entire  country  by  Toll  and  Long 
Distance  lines.  Metallic  Circuits,  Single  or  Party 
Lines,  Unlimited  or  Measured  Servicd. 


I 


Low  rates  for  all.   Small  rates  for  small  users. 


CONTRACT  DEPARTMENT,  »03w..h.«.»o«.*re.t. 


CHICAGO,  ILL. 


INDEPENDENT   TELEPHONE    CONVENTION    REPORT   NUMBER. 

HI  ^       m       m 


TOl.  XXYIII.       $3  Per  Annul.     KrrC^SX,''ors?o"         CHICAGO,  JUNE  15,  1901,       r.rra£r»'>.SS'"o^r       10  Cents  *  Copy.       NO.  24. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   EELLING  AGENT. 

H.  R.  HIXSON, 

M37  Monidnock  Slock.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhtll,  BOSTON,  MASS. 


ION/;. 


18S9-'Farls  Bxposltion, 
medal  for  Bobber  Imaalstion. 

1893— World'*  Fair, 
medal  for  Bobber  Insolatisn. 


TRADE  MARIb 


THB  STAKDABD  FOB 

BVBBEB  INSI7£.ATIOir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""mA"  Wires, 
THE  OKONITE  CO.,  Ltd. 

KiSn't  cAVA'r:  [*"•«•'•■     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen*l  Sy»t 
W.  H.  Hodgins,  Secy. 


1^  ^) 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,   TELEQRAPH   AND   FIRE   ALARH    CABLES. 

All  Wire*  are  tested  at  Factory.  JONESBORO^  IND. 


"  PHONO -ELECTRIC" 


WIRH       TOUGH." 

Trolley-Telephone--Telegraph. 


If  you   want  a  strong,  tough   and 
reliable  line  wire,  use 

"PHONO-ELECTRIC." 
BRIDGEPORT  BRASS  CO., 

■9  Murrjy  St.,  New  York. 


Phono-Electric 


CEDAR 


ROLES 


A. p. Hopkins  &  Co.Escanaba.Mich. 


PAPER  PULLEYS 

Rockwood  ManufactiTing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


GENUINE  SWEDISH 
CDAL- GRAIN 


r/<OL-BLE.AL50C 
,-5SON  TELEPXOME  " 


PLETBLlhS  LOm  fJli^', 


EXCHANGE  EQUIPMENT. 

TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.    We  help  new 
companies  tostart  right  arid  old  exchanges  to  improve. 
ERICSSON  TELEPHONE  CO., 296  Broadway,  New  York. 


Standard  Underground  Gable  Go. 

322  The  Rooker>-.        Westinghouse  Bldg.,        56  Liberty  St..         1225  Betz  Bldg.. 
Chicago.  Pittsburg.  New  York  City.       Philadelphia,    Pa. 

Mills  Bldg..  San  Francisco.  Tremont  Bldg..  Boston. 

p*  Electric  Cables,Condulfs,  Wires  and  Accessories. 

Alflo  JBIeh  («rade  Kiib1«er  r*oT4>re<1  AVireN  ami  Cables. 


N.  1.  R. 


^A/IF«ES  SK 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 

iv^  ^A.Bi-e:s. 

OFFICE  AND  FACTORY;  BRISTOL.  R.  I 


ROSE  POLYTECHNIC  INSTITUTE 

4 '"ollego  of  BiitriiieeriiiK.  .Mechanical.  Electrical,  rjvil 
Enylneering;  i.  henilcal  Courses;  Architecture.  Exten- 
aive  shops.  ModernlyeqaippCd  laboratories  in  all  de- 
partments. Expenses  low.  luthyear.  For  catalog,  address 
C.  L.  MEES.  PretiMent.Terre  Haute.  Ind. 


"^ 


CQMMUTATOflil 
,  BRUSH    ml 


itV"F-\.\lS.WtWWQ,      \l 


There's  No  Friction 

with  the  Fibrc-Graphltc  Commutator  Brush. 
Being  90  percent,  p-.re  graphite,  it  insures  !ow 
resistance,  do  sparking  under  a  varying  load, and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre -Graphite  is  therefore  the  most  cco- 
Qomic  brush  on  rhe  market.     Send  for  price  list, 

HOLMES  FIBRE-GRAPHITE   MFG.  CO. 

SlSSWafcefielil  St..  nermanlown,  PHILADELPHIA. 


J 


D.  L.   BENSON, 

CONSULTINO.  CONSTRUCTINQ, 

ELECTRICAL  AND 

MECHANICAL   ENQINEER, 

.020  MONADNOCK  BLOCK, 

Telephone  Main  3244.  CHIOACD. 


2,000  IN  USE. 

Bipolar  and  UuttlroUr  Motors 
from  3^  to  60  horsepower,  DjQft- 
moB  from  10  lights  to  700.  W«  mU 
orreDt.  Good  profits  Cor  agents. 
The  Ho&art  Elec.  M(e.Co.. Troy, Obi* 


Queen  $c  Co., 

1010  Chestnnt  St.,  Fhlla. 

480  MONON  BLDG.,  c::ic/iae. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Colls. 


"Bullock   Electric 
Mfg.  Co,, 

CINCINNATI,  U.  S.  A. 

Wagner  Electric 
Mfg.  Co., 

ST.  LOUIS,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments  for  Electric  Light  and 
Poiver.  287 


"X'tauBS 


[PDOENIX  GLASS  CO.] 

MANUFACTURERS  OF 

6AS  AND  ELECTRIC 
:     GLOBES,  SHADES,  Etc. 

i  SEND  FOR  A  COPY  OF  OUR  NEW  AND 
LATEST  CATALOGUE. 

I  Pittsburgli,    KewYort    CUcago. 


VlfESTON  ElBcMeal  \n\nm^\  Co., 

"^  Waverly  Park,  ESSEX  CO.,  N.  J. 

Weston  Shadard  Fortable  Dirsct  Seadis^ 

Voltmeters,  Millivoltneters,  Voitammeters, 
Anumters,    Milllamineters, 

Sround  Detectors  and  Circuit  Testers, 
Oiimmeters,    Portable  Galvanometers. 

Our  Portable  rnstruments  are  recog^nized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  SUndards  are  still  better. 

Our  Station  Voltmeters  and  Anmeters  are 

unsurpassed  In  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 
Bbblin— European  Westoo  Electrical  Instru- 
ment Co.,  Bitterstrasse  No.  88. 
LoHDos— Elliott  Bros.,  No.  101  St.    Kartlns 
Lane. 

VevtvK  Fartable  f^al-rsnoflieter  ftr         Mention  ibe  Westxiik  Elzctbiciav  when  writ- 
Brtdce  "Work.  ing  for  catalogues. 


BEARDSLEY   GRAVITY  DAM 

AND  CONSTRUCTION  CO., 

Cgntractors  and  Bulliiers  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  ceat*  in  stampA,  we  will  mail  to  any  address  our  book  entitled.  The  Gravity  Dam, 

207  MAIN  ST.        Write  M.  W.  STARK.  Sec'y and  Treae.,  for  particulars.       ELKHART.  IND. 


HOLOPHANE  CLASS  CO., 


IS  Eas-t:  32nd. 


:V\/^  YORK. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTING. 
TWO  HOLD       Ml  o  ^  <k  I  a 

owe  SII.TEK  lYi  e  a  a  i  8 

Awarded  it  Pirlt  Expoiltlen. 
WRITE  FOR  OATALOCUB. 
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DIEHL  ELECTRIC  FANS 

STANDARD  OF  THE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 


CEILING  FANS 


2    OlFFERENr    TYPES, 
10    DESIGNS, 
20    FINISHES, 

2  OR    4    BLADES, 

3  SPEE9S. 


To  suit  all  conditions  and  any  volt- 
age on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS. 

9,   12  AND   le-INCH, 

I  10,  220,  250,  500  VOLTS, 

THREE  SPEEDS. 


SEND   FOR  DBSCeiPTIVB 
CATALuaUE. 


BRACKET  FANMOTOK. 
9-13-16  Inches. 


ANUFACTURINC    CO., 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


>ooooo<xxx>oo<xxxxxi 


BREWSTER  UNIVERSAL  SIGN  RECEPTACLES. 


From  which  may  quickly  be  formed,  wired  aad  iastalled 
anything  in  the  shape  of  thoroughly  weatherproof 


A  SYSTEM  OF  UNITS 

ELECTRIC  SIGNS  or  ELECTRICAL  DECORATIONS  .i..,>„i.o, .,«.,, 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  different. 


THBBK   SBEW8TBB   BECBPTACL.E8  ASBEIIBIiBD 
ABO  COSNBCTEO  TOeETHBB. 

Illostrating  method  of  uk  and  simplicity  of  meaos  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 
T  io  aoy  form  or  desi{D  desired  is  provided. 

Just  the  thing-  for  theaters,   or   for  merchants  who  want  to  keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 

SOLE  MANUFACTURERS  AND  SALES  AQENTS.  12-14  Beaver  Street,  NEWARK,  N.J. 


PABT6  OF  THB  DKIT  BBAO'C 
TO  ASSEBBIiE. 


•THE  COalNECTING  IiIRK.' 


rt 
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An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minimim.   A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  m  popularity  of 

BAKER     &     CO.'S  l»l_XiTIINILJI\/l 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  120  LIBERTY  ST.,  NEW  YORK.  ■  B^,^"^     ■       I  I   ^i  ^^  I  ^F  I 


We  buy  and 
Refine 
Platinum 
Scrap  aiso. 


Crimshaw. 


Raven  White  Core. 


Raven  Biacit  Core. 


V 9<iavv.  Kaven  wnite  uore.  Kaven  oiacK  t^ore. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wc  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAQO: 
19a  De^plalnes  St, 


BOSTON: 
7  Otl^  St. 


SAN  FRANCISCO. 
33  Second  St. 


(i 


Crown 


"insulated  Conductors 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating- currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or  stranded    bare    copper    conductors;  also    lead  -  encased    and    armored    for   aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mtg.  Co....  31 

Akron  Smoking  Pipe  Co — 

Alden  Electric  Company 4 

Alexander,  Thomas 20 

American  Battery  Co - 

Ajnerican  Bridge  Company.  ..33 
American  District  Steam  Co. .16 

Amer.  Electric  Fuse  Co 18 

Amer.  Electrical  UeaierCo..— 
Amer.  El.  Telephone  Co.. .'-3.  25 
American  Electrical  Works.. .19 
Am«r.  RetiL  ,t  Lighting  Co. ..19 

Amer.  School  of  Corresp — 

Amer.  Steel  A  Wire  Company.  3 
Amer.  Toll  Telephone  Co. ...21 
Amer.  Vitrided  Conduit  Co. ..18 

Anderson  A  Sous.  \V.  H 31 

Auto.  Lightning  ArrealerCo.lS 

Baker  &.  Company 3 

Ball  Engine  Company 30 

Barnacio,  F.  W 30 

Barnes  Company,  Wallace. ...29 

Bamett  Company,  G.  &  H 3i 

Beardsley  Gravity  Dam  &. 

Construction  Co 1 

Becker  Brothers 20 

Benham.  George  W 31 

Benson,  D.  L 1 

Berlhold  A  Jennings 31 

Besly  &  Co.,  Charles  H 34 

Big  Four  E.B 3e 

BisseU  Company,  The  F 26 

Bossert  EL  Construction  Co.  .30 
Bowers  Manufacturing  Co  . .  .— 

Bridgeport  Brass  Co  1 

Bnmt  Porcelain  Works,  G.  F.  7 
Bullock  Electric  Mfg.  Co I 

Camp  Engineering  Company.— 

Carlisle  &  Finch  Co 5 

Central  Electric  Co...      .....15 

Central  Mfg.  Company 31 

Central  Telephone  &  EL  Co.  .24 


Century  Telephone  Const.  Co.24 

Chaillet,  Adolphe  A 19 

Chase-Shawmut  Company. ..34 
Chicago  &  Alton  Railroad.... 30 

CAN.  W.  B  R 30 

Chicago  Edison  Company  —  4 
Chicago  Flexible  Shaft  Co  .  .21 
Chic.  Fuse  Wire  i  Mfg.  Co...— 
Chic  House  Wrecking  Co — 

C.  M.&St.  P.  R.  R 30 

Chicago  Telephone  Co  24 

Chic.  Telephone  Supply  Co... 29 

Church,  Isaac 19 

College  City  Electric  Co 19 

Columbia  Telephone  Mfg.Co.22 
Columbus  Batt.  &  Spec.  Co . .  23 
Conttnuoas  Ball  Joint  Com- 
pany of  America 20 

Coolldge  Fuel  &  Supply  Co. .31 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co 29 

Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co.. 17 
DeDlon-Bouton  MotoretteCo.23 
Diamond  Meter  Company — — 

Diehl  Mfg.  Company 2 

Dixon  Crucible  Co.,  Joseph. .30 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 4 

Edwards  &  Company 29 

Eldredge  Electric  Mfg.  Co.. .  18 
Electrical  Engineer  Instltute.20 
Electric  Appliance  Company.  18 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company . .  .27 
Elec.  Motor  *fe  Equipment  Co.  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 

FarrTeL  &  Con.Supp.Co....  23 


"For  Sale"Advertlsements  ..20 
Ft.  Wayne  Elec.  Works.,  Inc.. 33 

Fowler,  John  H- 31 

Franklin  Eng.  i  Elec.  Co.  ...— 

Gates  &  Co.,  J.  Holt  5 

General  Electric  Company ...  10 
General     Incandescent    Arc 

Light  Company 18 

General  Incand.  Lamp  Co — — 
Globe  Auto.  Telephone  Co.. ..25 
Gordon  Battery  Company.... 32 
Gould  Storage  Battery  Co....— 
Great   Western    Smelting   &- 

Refining  Company 20 

Gregory  Electric  Company., .20 
Griggs  Mfg.  Co.,  The 18 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co..  .30 
Hazard  Manufacturing  Co.. .34 
Heath  Electric  Company  ....  19 

Hellos-Upton  Company 5 

Hobart  Elec.  Mfg.  Company..  1 

Holcomb-Lobb  Co.,  The 31 

Holmes  Fibre-Graph.  Co l 

Holop bane  Glass  Company. ..  1 
Holtzer-Cabot  ElectrlcCo...  4 

Hopkins  &  Co.,  A.  P 1 

Huebel  &Co..  C.  J 31 

Huey  Company,  The  M.  S . . . .  6 

Illinois  Maintenance  Co 20 

Incandescent  Electric  Light 

Manipulator  Company 29 

Independent  TeL  Const.  Co.. 26 
Independent  TeL  Supply  Co. 26 
Indianapolis  Arm,  Bracket  & 

Pin  Company 31 

Indiana  Bub.  &  Ins.  W.  Co....  1 
India  Rubber  &,  Gutta  Percha 

Insulating  Company 7 

Intemat'l  Corres.  Schools — 29 

Jeffrey  Manufacturing  Co 30 

Johnston,  Thomas  J 19 


Kansas  City  TeL  Mfg.  Co 25 

Kartavert  Manufacturing  Co. 34 
Kellogg  Switchboard  &  Sup- 
ply Company 8,  9,  25 

Keystone  Elect.  Inst.  Co — 

Klein  ASon,  Mathias 31 

Kokomo  TeL  &  EL  M.  Co 26 

KuselTel.AELMfg.Co..  D.A.  20 

Laclede  Battery  Company..  .21 

Leather  Preserv.  M.  Corp — 

Leavitt.B.H, 31 

Leclanche  Battery  Company.20 

LeffelA  Co.,  James 30 

Llndsley  Brothers  Company.. 31 

Lowell  Model  Co 30 

Malt  by  Lumber  Company  ...31 
Manhattan  Geh'l  Const.   Co.— 

Manross,  F.  N — 

Mason  TeL  Pay  Station  Co. .  .— 

Matthews  &  Bros . ,  W.  N 27 

McLennan  &  Company,  K....  IS 

McRoy,John  T 18 

Meredith  Cedar  Co. .  J.  P 31 

Mica  Insulator  Company — 

Miscellaneous  Advs 20 

Missouri  Electrical  Mfg.  Co.. 13 

Modem  Gas  Engine  Co 30 

Mogadore  Insulator  Co — 

Monarch  Fire  AppL  Co...... .30 

Monon  Railroad. 30 

Moon  Mfg.  Co.,  The 19 

Munsell  &  Co.,  Eugene 18 

Xational  Automatic  Tel.  Co.  17 
National  Carbon  Company. . .  17 
National  Conduit  &  Cable  Co.l8 

Natlonallndla  Bnbber  Co 1 

National  TeL  Equlpm.  Co — 24 

New  York  Ins.  Wire  Co 3 

Non-Polarlzing  Dry  Batt.  Co.  4 
Northern  Elec.  Mfg.  Co 17 

Ohio  Electric  Works 4 

Okonite  Company,  The 1 


Ozan  Lumber  Company 31 

Pacific  Electric  Company — 

Palmer  A  Olson 5 

Palmer  Brothers 30 

Paragon  FanA  Motor  Co — 

Parsell  A  Weed 19 

Perrlzo&Sons 31 

Peru  Elec.  Mfg.  Company 5 

Phillips,  Eugene  F 19 

.19 
.  1 
.30 
.18 
.31 
,31 


Phillips  Insulated  Wire  Co.. 
Phoenix  Glass  Company... 
Phosphor- Bronze  S.  Co. . . , 

Plgnolet,  L.  M 

Pittsburg  A  L.  S.  Iron  Co., 
Porter-Morse  Company. . . . 
Queen  &  Company 


Raven  Mining  Co 18 

Relsinger,  Hugo  7 

Reynolds.  Electric  Co — 

E.  L  Teleph.  A  Elec.  Co 29 

ElchmondtEi.WireCond.  Co.  5 

Rockwood  Mfg.  Company 1 

Roebllng's  Sons  Co.,  J.  A 26 

Rose  Polytechnic  Institute..  1 

Sage  A  Bro.,  F.  B 27 

St.  Louis  Elec.  Supply  Co...  2.t 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  .— 

Schureman  A  Hayden 20 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The.,  l 
Simplex  Interior  Telep,  Co..  — 

Smith  A  Hemenway  Co 31 

Smith  Co.,  S.  Morgan 20 

Spahr  &  Swingle 29 

Specialty  Mfg.  Company  — 19 

Spies  Electric  Company 29 

Spon  A  Chamberlain 30 

Sprague  Electric  Company  ..  5 

Standard  Construction  Co 27 

Standard  TeL  A  Elec.  Co 14 

Standard  Underg.  Cable  Co...  1 


Stanley  Elec.  Mfg.  Company.. 1? 

Stanley  Instrument  Co & 

Star  Brass  Works 34 

Sterling  A  Son,  W.  C 31 

Sterling  Electric  Company... i6 

Sterling  Varnish  Co.,  The 20 

Stilwell-Bierce     A    Smlth- 

Valle  Company 21 

Stow  Mfg.  Company — 

Stromberg-Carlson   TeL  Mfg. 

Company 12 

Strowger  Aut.  Tel.  Exchange  25 
Sturtevant  Company,  B.  F....34 
Swarts  Metal  Refining  Co....— 
Telephone  Co.  of  Amer  ,  The  21 

Tenn.  Lumber  Company 30 

Thomas,  Wilcox  A  Dletz 26 

Torrey  Cedar  Company 31 

Turner  Brass  Works 32 

Union  Switchboard  Co u 

Valentine-Clark  Co.,  The.29,  31 
Varley  Duplex  Magnet  Co. .  32 
Vulcanized  Fiber  Company.. 34 
Wagner  Electric  Mfg.  Co....  1 

Wagner,  Herbert  A 18 

Walsh's  Sons  A  Company ...  20 
Warner  Electric  Company. ..  6 
Warren  EL  Mfg.  Company  ...  29 
Weatherproof  Sect.  Pole  Co. 31 

Western  Electric  Co 7 

Western  El.  Supply  Company.— 
Westinghouse       Electric     & 

Manufacturing  Company.,  32 
Weston  Electrical  Inst.  Co. ..  l 

Wlllyoung,  Elmer  G — 

Wisconsin  Central  R.  R 29 

Wittenberg  Cedar  Co 31 

Worcester  Company.,  C.  H..  31 
Worcester  Polytechnic  Inst.  20 

Yawman  &  Erbe  M  fg.  Co 25 

Yur^e  Signalphone  Mfg.  Co.24 
Zerbe  Company 20 


F'otr    01a.ssl^led    Indeac    o*    A.<a.-veirtls©rxi.exi.ts     See     F*^g:e     O. 
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PARAGON 
FAN  MOTORS. 


>A/FR|-rE 


>RICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO. 


Fan-ciful  Frills 


F-OR 


lUfVIIVII 


FANATICS,        BASEBALL  FANS, 
FANTASTIC   DRINKS. 


Best  of  All  are  Good 


ELECTRIC  FANS 

TO  COOL  THE  HEATED  BROW. 

We  carry  a  large  stock  of  Direct  and  Alternating  Current 
ELECTRIC  FANS.    Write  for  special  prices. 

OUr  new  Catalogue,  about  to  be  L-;sued.  will  be  sent  free  to  responsible  parties  on  application. 

ALDEN  ELECTRIC  CO., 

The  Up-to-Oate  Supply  House,         52-54  W.  Van  Buren  Street,  CHICAGO. 


r 


WE  EXCEL  AND  UNDERSELL  ALL 

and  are  manufacturing  and  selling 
all  kinds  of 


^ 


ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWING  ARE  SOME  OF  OUR  SPECIALTIES: 


VOLTMETER. 


FLASH  LIGHT. 


HERE  ARE  OUR  PRICES.  REMEMBER 
WE  UNDERSELL  ALL. 


HAND  LANTERN. 


Ammeters  and  VoUinc-ters,  0  to  Sft $3,00 

Pocket  Flash  LiKlita   1.50 

Electric  Hand  Lanterns 2.00 

Electric  Carriage  Lights 5.00 

Battery  Fan  Motors 6.05 

AOEXTS  WANTED.    Send  (or  catalogne-JUST  OUT. 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio. 


EDISON  LALANDE  BATTERIES. 


THE  BEST  BATTERY  FOR 

Central  Energy  Systei  Work. 

Specially  suited  for  small 
telephone  exchanges. 

WRITE    FOE    CATALOGUE    >'0.    4. 


EDISON  MANUFACTURING  CO., 

factory:  ORANGE,  N.  J. 

135  Fifth    Avenue,    NEW  YORK  CITY. 

Western  Office:    144  Wabash  Ave.,  Chicago,  III. 
Foreign  Department:    IS  Cedar  St.,  New  Yorli City. 


ALWAYS 
RELIABLE. 

Adopted  by  the 
Covernment, 
Railroad 
and 

Telephone 
Companies. 


"'"»-'<'»... 


USED  FOR 
BELL  WORK, 

'■'(' 
Grade   Crossings, 

Telephones,  Cas 

Englneand 

Automobile  Work, 

Lighting  Miniature 

Lamps,  Etc, 

SEND      FOR      PRICE-LIST.     1901 


The  Non-Polarizing  Dry  Battery  Co., 


WESTERN  SALES  AGENT, 

JOHN  W.  BROOKS, 

303  DEARBORN  ST..  CHICAGO. 


447  BROADWAY, 

NEW  YORK  CITY. 


♦<S>^-i«S'w<y-y-y.^-v*^Ni-%y«.>5><S><S>(!-<S>«>iS«SH8K»^>^^<S.««S^s><S>^,3Hj«5>^<8«S>^«)<^ 


-THERI 


\A/iUU 


A   HOT  TIME 

IN   EVERY  OLD  TOWN   THIS  SUMMER. 

Keep  Cool-H.-C.  Fan  Motors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages.   ... 

HOLTZER-CABOT  ELECTRIC  CO., 

Send  (or  1901  Catalogue  and  Prices.      397  Deafbom  St.,  CHICAGO.  Factory,  Brookline,  Mass. 
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M 
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SEARCHLIGHT 
PROJECTORS 


AND 


STEAMBOAT 
HEADLTGHTS 


ALL  SIZES.    ANY  CANDLEPOWER. 

THE  CARLISLE  &   FINCH   CO., 

232   EAST    CLIFTON   AVE., 

CINCINNATI,  O. 

Send  for  Catalogue  "A." 


HELIOS-UPTON  COMPANY 

ENCLOSED  ARC  LAMPS 


220, 550  Volt  Circuits 

FOR 

RAILWAY  PARKS, 
RAILWAY  STATIONS, 
RAILWAY  CAR  BARNS, 
POWER  CIRCUITS, 
STREET  LIGHTING, 
MILL  LIGHTING, 
FACTORY  LIGHTING, 
Etc.,  Etc. 


ARC  LAMPS  FOR  ALL 
CIRCUITS. 


HELIOS-UPTON  C9 

New  York  Agents,  PHILADELPHIA, 

THOMAS  &  BETTS,  CHICAGO, 

141   Broadway.  PEABODY,  MASS. 


"PALMER     ®.     OLSON 
I.     2.    5.     5.     T/z.    10     H.     P. 

FOR    COMPACTNESS. 

DUR.ABILITY. 

HIGHEST    EEFICIENCY. 

SIMPLICITY, 

NOISELESSNESS. 


Detailed     Mechanical     and     Elec- 
trical Perfection  and  Gra^ceful 
Design    in 

Motor 
Con.str\ictioi\. 


Catalogue  and  price-lists  on  application. 

PALMER 
(Si  OLSON 

MANUFACTURERS, 

210  Centre  Street, 
NEW  YOR.K. 


CHANCE 
IT 


Vext  time  you  are  in  the  market  for  Mains  and 
Branches.  Specify  ''PBBU'-  and  see  what  you 
get.  We  claim  they  are  the  best  in  the  world.  You 
prove  it,  but  be  sure  the  goods  are  stamped 
"FBBTJ."  The  "  RV.I>  BOOR"  tells 
about  them;  free  tor  the  asking. 

PERU  ELECTRIC  MFC.  COMPANY,  Peru,  Ind. 


ELECTRIC  POWER 

LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
o!  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPOIDEHCE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    527-B31  WEST  341h  ST..  NEW  YORK. 


BUNCH  OFFICES: 


BOSTON, 


ST.  LOUIS, 


mUNIGIPAlM    PImANTS 

LIGHTING,    HEATING 
AND     WATERWORKS 

Built  Complete  on  Franchise  Bond  Basis;  also  City  Bonds. 

15  MONADNOCK  BLOCKi 
CHICAGO. 


J.  HOLT  GATES  &  CO., 


lEilfllWSIS'PRODfDNllDt 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  3^-inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  ij^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1 1 1 5  and  1 1 1 6  Manhattan  Pullding,  CHICASO. 


j^fCmO  (fALVAN/ZfD  (ONDU/T 

mir\     »  INTERIOR  .^nrbNDUIT 


fj  ;#\:/       --ilUCKW*^     ALL  FITTINGS 

RICHMONDT  ELrCTRIC  WIRf  \:mdm  CO. 
OF  milwauice:^,  wis. 

AD0RC5S    ALL  C0/?RE5P0NDENCC  TO  FACrORY  OFFICE  WAUKEGAN,  ILL 


DON'T   FORGET 

YOU  ARE    LOSING   MONEY  BY  USING  OLD  FASHIONED    END    BEARING  METERS. 
STANLEY  METERS  SAVE  YOU  THIS  LOSS. 

SEND   FOR  DESCRIPTION. 

Stanley    Instrument    Company. 

General  Sales  Department:    144  Broadway,  NEW  YORK,  N.  V. 

Pacific  Coast  Asency:  33  New  Montgomery  St.,  SAN  FRANCISCO,  CAL. 
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TO    TELEPHONE    MANUFACTURERS. 


WE  ARE  MANUFACTURING 
BACKBOARDS  AND  BAT- 
TERY BOXES,  EXTENSION 
BOXES.  ALSO  SWITCH- 
BOARD AND  TELEPHONE 
CABINETS. 

WRITE    US    FOR    PRICES. 


THE  M.  S.  HUEY  CO., 


1137  Massachusetts  Ave., 


INDIANAPOLIS,  IND. 


WARNER  POLE  CHANGER 


FOR 


RINGING  TELEPHONES. 
HAS  NO  EQUAL  SAVES 


IVIOIMEY, 


INSURES 

Good   Ser-vioe, 
Qttioli:  Csalls, 

Satisfied  Subsorlbers. 

WRITE  US. 

WARNER  ELECTRIC  CO., 

MUNCIE.  IND. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Inc.  El.  Lt.  Manipulator  Co. 
AnrhurN(Tel.  A  Te!) 

Matthews  A  Bro.,  W.  N. 
Amm«m«lmtorB. 

Central  Electric  Co. 

Edwards  &,  Company. 

Electric  AppllanceCo. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ar«  KiJuapB. 

Central  Electric  Co. 

Ft.  Waj-ne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Cpton  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
AntoinoblleB. 

DeDion-Bouton  MotoretteCo. 

LoweU  Model  Co. 
Babbllt         Htftal         and 

Solder. 

Gr.  Western  Sm.  and  Refg.Co. 

Swarts  Metal  Refining  Co. 
Batteriea  and  Jars. 

Central  Electric  Co. 

Columbus  Batt.  &  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Laclede  Batterv  Company. 

Laclancbe  Battery  Co.,  The 

National  Carbon  Co. 

Non-Polarizing  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A  Swingle. 
BMIs.    BaBSV^m.  Dto, 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BMt    DreBBlnir. 

Leather  Preserver  Mfg.  Corp. 
Brltlnff. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 

8turteTantCo.,B.  F. 

BnllerH. 

Chicago  House  Wrecking  Co. 
RoltH  (F.xnniiAfon). 

Church,  Nnac. 
Bnnka,  Rlrrtrlral. 

Electrician  Publlfblng  Co. 
Brldvea    and    Botldlnffa 

American  Bridge  Co. 
nrnnh^M. 

Becker  Bros. 

Central  Electric  Co. 

General  Eleclrloal  Repair  Co. 

Hnbart  Klec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage  A  Bro..  F.  B. 

Western  Electric  Company. 
Cables  (See  Insulated  Wires.) 
CaMCB*  Bleetric  (Seelnsu- 

latedWlres)Copper,  Sbeet 

and  flAr. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfe.  Co. 

National  Conriuit  .liCableCo. 

New  York  Tns.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co 

Western  Rlect.  Supply  Co. 

Western  Electric  Company. 
Carbons,      Polota       aod 

I'tfi  Ira. 

Central  Electric  Co 
ChlcBPO  EdlBon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Kelsluger.  Hugo. 
Weetem  Elect.  Supply  Co 

Smith  Co..  S.  Morgan. 
rbnina. 

Jeffrey  Mfg.  Co. 
Cirfnii    BreMkera. 

Cutter  Elec.  A  Mfe.  Co. 

Western  Electric  Company. 
Caal   *  Asbes  Handling 

Maeblaerr* 

.TefTrey  Mfg.  Co, 
CoIIh   and   Mmrnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 


Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnlt  and  CondultH. 

Amer.   Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy,  .John  T. 

Rlchmondt  El. Wire  Cond.  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals  (Patent). 

American  Elec.  Fuse  Co. 
Construction  A  Repairs. 

Keeker  Bros. 

Chicago  Edison  Co. 

I'arsell  A  Weed. 

Siiies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric lilffbt  Plants. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wbeeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Gates  &  Co.,  J.  Holt. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse Elec.A  Mfg.Co. 
Copiier.  ■•rran.  Bonslit. 

Swarts  Metal  Refining  Co. 
Copper  Wires. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Scbools 

Amer.  school  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
CroAM-Arm  Braces,  Etc. 

Anderson  A  Sons,  W.  H. 
CroHs-ArniSf    Pins      and 

Braelccta. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.   Supply  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Leavitt,  R.  H. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Outs    and  Sirltcbes. 

Bosseri  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

rolle-ie  Cltv  F.lfClrIc  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

iiranklln  Eng.  A  Electro  Co. 
DTnamon  and   Motors. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

Genera!  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Palmer  A  Olson. 

Parseli  &  Weed. 

Schnreman  A  Hayden. 

Sprague  Electric  Co. 

Stanlev  Electric  Mfg.  Co. 

Sturtevant  Co..  B.  F. 

W^agner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 


Fo**    A.XT»i^Gkl^&tlGetX 


Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Electri'-   lleaiine    ^ppl. 

Amer.  Electrical  Heater  Co. 
Electric   Rallirars. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Kl'-rtiic  ^JsnK. 

Elec.  Motor  A  Equipment  Co. 
Electrical   and  Hecban* 

leal  Engrlncers. 

Benson,  D.  L. 

Cbaillet.  Adolphe  A. 

I-lUaois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Instmments. 

Centra)  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  xMfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

WDlyoung,  ElmerG. 
Electro-PIatlns  Maoh'r* 

Besly  &  Co.,  Chas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Ble'rators-ConveT'ors. 

Jeffrey  Mfg.  Co. 
Eni;lnes»   Gas. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parseli  A  Weed. 
Ens^lnes.  Steam. 

Ball  Engine  Co. 

Camp  Engineering  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Exb'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Alden  Electric  Company. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

DIehl  Mfg.  Co. 

Edison  M  f  g.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Electric  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Specialty  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,G.  A  H. 
Fire  Exttnfrulsbers. 

Monarch  Fire  Appliance  Co. 
Fla»hers. 

Reynolds  Electric  Company. 
Flexible  Sbafts. 

Chicago  Flexible  Shaft  Co. 

Stow  Mfg.  Co. 
Forarca. 

Sturtevant  Co.,  B.  F. 
FurnBC*"**. 

Chicago  Flexible  Shaft  Co. 
Fnses  and   Fuse  VTire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co.,  Chas.  H.. 
General    Elec.  Supplies. 

Blasell  Company,  The  F. 

Central  Electric  Co.- 

Cbase-Suawmut  Company. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Workg. 

St.  Louis  Elec.  Supply  Co, 
^Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and     Bleclrlcal 

GlassTrare. 

Holophane  Glass  Co. 
Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 

XxiLdeac    o£ 


'  Grapblta    Specialties. 

Beuly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
HeatluK    and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders^   Inc.  Lantp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 
IgrniterB. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 

Inspection  A  Insurance. 

Hartford    Steam    Boiler  In- 
spection A  Insurance  Co. 
Instiintes. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Insulators  and  Insnlat- 

Iner  Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  3.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  A  relight  Co. 

Independent  Tel.  Supply  Co. 

.Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co, 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co, 

Raven  Mining  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated      Wires       and 

Cables— Havnet   Wires. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  InB.Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

PblUips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction   Boxes. 

Bossert  Elect,  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lamps.    Ineandeseent. 

Central  Electric  Co. 

Chicago  Edaon  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  lElectrlc  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Savryer-Man  Elec.  Co. 

Sbeloy  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,   Inc.,   Adjusters. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
Lampn,    Incandescent  — 

Koplacern  A  CIcBuerM. 

Inc.  El.  Lt.  Manipulator  Co. 
Llfcbtnlns    Arresters. 

American  Klec.  Fuse  Co 

Auto.  Lightning  Arrester  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Clliabers. 

Anderson  A  Sons.  W.  H; 

Eleln  A  Son,  Mathias. 

Smith  A  Hemenway  Co. 
Havaai  ^Tlvaa* 

(Bes  InlnlBtsd  Wlrei.) 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crobker-Wneeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  WLfg.  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
motors  — See    Dynamos  and 

Motors. 
Packluff. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Pbospbor  Bronie, 

Besly  A  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 

Platinum    Bouffbt     and 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Poles  anA  Ti«a. 

Benham,  George  W. 
Berthold  A  Jennings. 
Coolldge  Fuel  A  Supply  Co. 
Fowler,  John  H. 
Holcomb-Lobb  Co..  The. 
Hopkins  A  Co.,  A.  P. 
Huebel  A  Co.,  O.  J. 
Llndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Meredith  Cedar  Co..  J.  P. 
Ozan  Lumber  Company. 
Perrizo  A  Sons. 
Pittsburg  A  L.  S.  Iron  Go. 
Porter-Morse  Co. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Weatherproof  Sect.  Pole  Co. 
Wittenberg  Cedar  Co. 
Worcester  Co.,  C.  H. 

Poroelatn. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co, 
Poorer      Transmission 

HaeblnerT. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce    Smlth-V%lle. 
Pullers. 

Rockwood  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Stllwell-Blerce  Smlth-Vailo. 
Rail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.  West.  Sm.and  Refining  Co. 

Swarts  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re- Winding— Repairs. 

Becker  Bros. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  A  Bro.,  F.  B. 

Westinehouse  El.  A  Mfg.  Co. 

Second-Hand  Macb'y. 

Alexander,  Thomas. 
Chicago  House  Wrecking  Co. 
Gregory  Electric  Co, 
Illinois  Maintenance  Co. 
Matthews  A  Bros..  W.  N. 
Schureman  A  Harden. 
Walsh's  Sons  A  Co. 
Shades. 
Amer.  Reflector  A  Ltg.  Co. 
Pacific  Electric  Co. 

^peaklns  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
*peed    ladloators. 

Resly  A  Co..  Chas.H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
SprluKS. 

American  Steel  A  Wire  Co. 

Bftrnei  OOj,  The  Wallace. 

Hanroiit  F.  K. 

.^A    See    Pa.fi;e    3« 


steel   Boxes. 

Bossert  Elec.  Const.  Co. 
Storaare  Batteries. 

American  Battery  Co. 

Columbus  Batt.  &  Spec.  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Helios-Upton  Co. 
Struetural  Iron  W^ork. 

American  Bridge  Co. 
Tapes.  Insulatlnir. 

American  Electrical  Works 

American  Steel  A  Wire  Co  ' 

Central  Electric  Co 

Electric  Appliance  Co.  ^ 

J:f«'  york  Insulated  WlreCal 

Okonlte  Co.,  The.  "^"-J 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

"^^I'-f**?"."'  Telephone 
Material  and  Switch. 
boards. 

American  Elec.  Fuse  Co 

American  El.  Telephone  Co 

American  Toll  Telephone  Co! 

Bissell  Company,  The  F 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co 

Century  Telephone  Const.  Co 

Chicago  Telephone  Sup  Co 

Co  umbia  Telephone  Mf-  Co 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.  Supply  Co. 

Globe  Automatic  Tel.  Co. 

Griggs  Mfg.  Co.,  The. 

Holtzer-Cabot  Electric  Co. 

Independent  Tel.  Const.  Co 

Independent  Tel.  Supply  Co 

Kansas  City  Tel.  Mfg^Co. 

Kellogg  Switchb.  A  gup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co 

^usel'^^eI  AEl.Mfg.Co.,D.A. 

Mason  Telep.  Pay  Station  Co. 

Missouri  Electrical  Mfg.  Co 

Moon  Mfg.  Co..  The. 

National  Automatic  Tel  Co 

National  Tel.  Equipm.  Co.  ' 

Palmer  Bros.  ■ 

R.  I.  Telephone  A  Elec.  Co. 

S  .  LoufaEtec.  Supply  Co. 

Simplex  Interior  Telep  Co 

Standard  Construction  Co 

Standard  Tel.  A  El.  Co 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co 

Strowser  Aut.  Tel.  Exchange. 

TelephoneCo.  of  Amer.  The 

Thomas,  Wilcox  A  Dletz. 

Union  Switchboard  Co 

Warner  E'ectric  Corapanv. 

Western  Elejtrlc  Co 

Western  Klec.  Supply  Co. 

Yurgae  Signalphone  Mfg.  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W,  H 

Klein  A  Son.  Mathias. 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
TorcJieM. 

Turner  Brass  Works. 
Transformers. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Tnrblne  Water  W^beels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smith- Vaile. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanised    Fibre. 

Vulcanized  Fibre  Co. 
W^hlte-W^ashlnv    U'ch's. 

Star  Brass  Works. 
Wire,   Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co..  Chas   H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Independent  Tel.  Supply  Co 

Okonlte  Co..  The 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
Woodwork. 

Huey  Company,  The  M.  S. 
X-Ray  Oatflta. 

Qpeen  A  Oo. 

WlUroang,  Blmer  0. 
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CARBONS    CARBONS    CARBONS 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


^x^^^TS 


FOR  ENCLOSED  LONG- BURNING  ARC  LAMPS.  "     ■e-ff.Xflis 


UNEQUALLH)  IN  QUALIT; 
AND    EFFICIE 


I4LLI ANT.,  LIGHT. 


HUGO  REISINGER II  BROADWAY  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good." 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  the 


ATTIX     F-1.EXIBUE    TUBE    \A/IRE:. 

The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Clenwood  Works, 

YOIMKE 


J.  W.  CODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  H  EW  YORK, 


ttt»t::ti 
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,   IM  .  Y. 

(10923) 
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A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING     BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST   LIVERPOOL,  OHIO. 


FAN  MOTORS 


Direct  Current 

Circuits. 

no,  170,  320, 

350,  500 

Volts. 


The  Standard  Ceiling 
Fan  is  wired  for  chan- 
delier attachment  un- 
less otherwise  ordered 
and  is  also  provided 
with  regulating  switch 
giving  three  speeds. 


STANDARD  CEILING  PAN  WITH  CHANDELIER  ATTACHMEllT. 

WESTERN  ELECTRIC  COflPANY 


cniCAOO. 


ST.  LOUIS. 


PHILADELPHIA. 


NEW  YORK. 


AHERICAN  ELECTRIC  COMPANY, 
St.  Paul.  Minn. 


STANDARD  ELECTRIC  COnPANY, 
Cincinnati,  Ohio. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cal, 


KILBOURNB  &  CLARK  COMPANY, 
Seattle,  Wash. 


LONDON. 


PARIS. 
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KELLOGG  SWITCHBOARD 


IVIAIMU 


Complete  Equipments  for 


'"'?B7?ri|S 


_.  ^-Ria; 


CHICAGO    FACTORY. 


Switchboard  with  Sensitive  Ringers 
for  Toll  Line  Use. 


150  Line  Magneto  Switchboard, 
Self-restoring  Drops. 


Combination  Central  Energy  and  Magneto 
Switchboard. 


Bell  Type  Switchboard,  Manually 
Restoring  Drops. 


June  IS,  1901 
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AND  SUPPLY  COMPANY 


URERS     01 


Exchanges  of  Any  Size. 


EXCHANGE  OF  THE  .PITTSBURG  AND  ALLEGHENY  TELEPHONE  CO.,  PITTSBURG.  PA. 


TO  THE  READER : 


The  readerof  this  advertisement  in  particular 
and  the  telephone  public  in  general  are  cor- 
dially invited  to  visit  the  Kellogg  pavilion  in  Section  R  of  the  Electricity 
Building  at  the  Pan-American  Exposition  at  Buffalo.  This  is  without 
question  the  finest  pavilion  devoted  to  any  electrical  exhibit,  a  fitting 
housing  for  what  we  know  to  be  the  most  complete  and  best  line  of  tel- 
ephone apparatus  ever  displayed  to  the  public.  Our  exhibit  adjoins 
that  of  the  Bell  and  Western  Electric  Companies.  We  invite  compari- 
son. Gentlemen  will  be  In  charge  to  explain  the  apparatus,  to  give 
technical  advice  and  to  talk  business.       Very  truly, 

KELLOGG    SWITCHBOARD    AND    SUPPLY   COMPANY. 


Bridging  Wall  Set,  with  Pay 
Station. 


FACTORY  AND  GENERAL  OFFICES 


Combination  Telephone 
and  Switchboard  for 
Selective  Signaling. 


229  SO.  GREEN  STREET.  CHICAGO. 


Portable  Desk  Set. 


lO 
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THE  GENERAL  ELECTRIC  COMPANY'S 

TYPE  H 

Oil  Transformer  Coils 


% 

% 
% 

% 
% 
% 


Have  no  sharp  corners  and  but  one  surface  between 
the  coils  which  is  practically  cylindrical,  making  possi- 
ble the  most  effective  insulation  between  the  high  and 
low  potential  windings. 


Section  of  Coils  and  Core. 


General  Office:     Schenectady,  N.  Y. 


Sales  Offices  in  All  Large  Cities. 


Chicago  Office,  Monadnock  Building. 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp— every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON  DECORATIVE  AND  MINIATURE  LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


June  IS,  1901 
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OF^    TrHE> 


INDEPENDENT  TELEPHONE  ASSOCIATIDN 


YOU    Had    an    Exceptional  Opportunity  to  See    and 
Compare  the  Various  Malces  of  Telephone  Apparatus. 


DID  YOU    HAVE  THE    UNION   MULTIPLE    SWITCHBOARD 

EXPLAINED  TO  YOU  ? 

THIS  SYSTEM  COMPRISES  THE  FOLLOWING  NOVEL  FEATURES: 

An  Auxiliary  Board  which  assures  instantaneous  service. 
Multiples  that  are  all  alike— no  special  wiring  for  answering  sections. 
An  Automatic  Subscriber's  Call  without  battery  standing  on  the  line. 
A  Supervisory  Signal  that  operates  on  an  entirely  new  principle. 
A  Visual  Busy  Signal. 


THE  DNION  SWITCHBOARD  COMPANY 
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CENTRAL   ENERGY 
MULTIPLE    SWITCHBOARDS 


R     ANY    SI 


;XCHANOI 


Lamp  or  Visual  Line  Signals. 

Double  Supervisory  Clearing  Out  Signals. 

THE  MOST  ISIIIPLE  AWD  ECOiVOIffllCAL,  TELEPHONE   ^iYSTEM  KOW  IN  USE. 


I 


3.000  VIDIE  "CBXIBAL  ENERUT"  aiCLiTIPl.E  e^WITCHBOARI*,  BOCHEISTER  TEliEPHONE  CO.,  ROCHfSTEB,  K.  H. 

CENTRAL  ENERGY   m  rnUnilFO    THAT  TALK  ANY  DISTANCE. 


MAGNETO  CALL  .  . 


TELEPHONES 


THAT  NEVER  FALL  DOWN. 


Toll  Line  Apparatus  a  Specialty. 


A  FULL  LINE  OF  CONSTRUCTION 
MATERIAL    ALWAYS    ON    HAND. 


TELEPHONE  EXCHANGES 
CONSTRUCTED  COMPLETE. 


COI«RKSE»OTVI>EJVCB>     SOJCvlClTKD. 


THE  STROMBERG-CARLSON  TEL  MFG.  CO., 

70=82  W.  Jackson  Blvd.,  CHICAGO,  U.  5.  A. 


June  15,  igot 
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iAk 


/  4 


HOUSE 


V*MJaMM\>wjW^>yjy^ 


THE 

MISSOURI  ELECTRICAL 

MANUFACTURING 

CO. 

5T.  LOUFS. 


^rapia 


ANY  OLD  GUY 


CAN  PLANT  A  TREE,  BUT  IT  TAKES 
"LITTLE  WILLIE"  AND  THE  "OLD  MAS"  TO  MAKE  IT  GROW.  WE  FIRKT 
SAW  THAT  THE  GROUND  WAS  O.  K.  (ST.  LOUIS  IS  GOOD  "GROUND"),  AND 
WE^RE  MAKING  THAT  PLANT  GROW. 


WE  SOLICIT 

TELEPHONE    SWITCHBOARD 

PROPOSITIONS- 


AND 


FAN  OROERS 


Hurricane  Direct   Current   Desk   Fans— Direct   Current   Ceiling 

Fans — Alternating  Fans. 

The  Missouri  Electrical  Manufacturing  Co. 

p.  D.  CABLE,  F.  B.  LITTLE,  R.  W.  MOORE,  W.  F.  LITTLE, 

President.  Vice-Pres't.  Secretary.  Treasurer. 

ST.  LOUIS,  MO. 


Vindex  Transformers, 
Bernard  Dynamos  and  Motors, 
Milwaukee  Multipolar  Apparatus 

(Hotors,  Etc.), 

General  Incandescent  Lamps, 
Standard  Insulating  Varnishes, 
Electro  Insulating  Tapes,  Etc. 


p.  S.    GIVE  US  A  WHIRL  ON  AN    ORDER.      YOU    DON'T  KNOW  WHAT 
THE  NEW  HOUSE  CAN  DO  UNTIL  YOU  TRY  IT-THEN  TRY  IT. 


ALSO 
AGENTS   FOR 


u 


WfiStfebN  ELECTfttCtA^f  Jufie  Ij,  tgoi 


INVULNERABLE 

TO    ALL    ATTACKS. 

THE  APPARATUS  OF  THE 

STANDARD  TELEPHONE&ELECTRICCO. 


IVI. 


IM,   \A/IS.,    U.   S.   A. 


June   15,   1901 
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NATIONAL 

Lead=Covered,  Paper=Insulated 

Telephone  Cables. 


Single  and  Double  Wrapped. 


Aerial  and  Underground. 


CONSTRUCTION  MATERIAL 

Pins,  Brackets,  Cross=Arms, 
Lag  Bolts,  Lag  Screws,  Pole  Steps, 

Insulators. 


All  in  Chicago  Stock. 


Ready  for  Immediate  Shipment. 


T00L5. 


We  carry  a  complete  line  of  telephone 
construction  tools  of  the  best  grade  at 
the  best  prices. 


TELEPHONE  SUPPLIES  OF  ALL  KINDS. 


264=266=268=270   Fifth  Avenue, 
CHICAGO. 


i6 
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"BY  THEIR  WORKS 

YE  SHALL  KNOW  THEM." 


OUR  WORKS, 


No    of  Employees 

February,  1898 7 

1899 75  

"     1900 150 


Floor  Space  Occupied. 

1,000  Sq.  Ft. 

5,000  "  " 

....  50,000  "  " 
1901 250 100,000  "  " 

WHAT    DID   IT? 

THE  EFFICIENCY   AND   RELIABILITY  OF  THE 

TELEPHONE  APPARATUS 


MANUFACTURED 
BY  THE 


Sterling  Electric  Company, 


LA  FAYETTE,  IND. 


BRANCH  OFFICE,  1260  Monadnock,  Ohicago. 


Don't  Let  it  Get  Away! 


YOU  CAN  SAVE 

85  per  cent  of  your  exhaust  steam  and 
sell  it  for  three  times  the  first  cost  by 
installing  the  Holly  System  of  under- 
ground mains. 

This  will  pay  all  your  station  ex- 
penses and  give  you  free  power. 

Write  for  our  new  pamphlet,  telling 
how   it   is  done. 


MENTION  WESTERN  ELECTRICIAN. 


AMERICAN  DISTRICT  STEAM  CO.,  lockport.n.y. 


June  15,  190 1 
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ANALYTICAL    AND    ASSAY 
LABORATORIES. 

OEIMERA.!.        OIHEIVIISTSi 

Do  You  Need  Such  Work  Done?      Can  We  Help  You?      All  Kinds  of  Analyses  and  Explanations. 

DEARBORN     DRLJO    A.IM^     CHEIVI  IO.AI_    \AAORKS, 

27,  28,  29,  30,  3  1 ,  32,  33  and  34  RIALTO  BUILDING, 

WM.  H.  EDGAR,  President.  OHICA^GrO,  irvXy. Telephone,  Harrison  I358andl373. 


Always  ready  night  and  day, 
Never  sleeping  or  at  play. 


Remember  this  refers  to  the 

NATIONAL 

AUTOMATIC 

TELEPHONES. 

Ask  these   people   below  if  it   is   not   true: 
I.  T.  Mc  Cue,  Auxvasse,  Mo. 
The  Steinauer  Tel.  Co.,  Steinauer,  Neb. 
Sterling  Tel.  Co.,  Sterling,  Kas. 
P.  G.  Walton,  Anthony,  Kas. 
Hundreds  of  others. 


Try  our  selective  party  line  phones. 
Positively  secret,  rings  only  party  desired. 


We  also  manufacture  series,  and  bridging  bells  phones. 

The  National  Automatic  Telephone  Co. 

CHICAQO. 


C 


IB  Carbons 


-FOR- 


Enclosed  Long  Burning  Arc  Lamps 

USED  EXCLUSIVELY  BY  THE 

PAN-AMERICAN  EXPOSITION. 
RESULTS  TALK. 


Try  them  and  be    convinced.  COST 
you  NOTHING  if  not  as  represented. 


National  Carbon  Co., 

CLEVELAND,  OHIO. 


Alternating  or  Direct  Current 

^     Generators '"  Motors. 


(       Factory  and  Shop  Equipments,  Mining,  Railway  and 
I      Lighting  Work.  

I  {   Power  Plants  for  Long  Distance  Transmission. 


/'     Catalogues  and  Circulars  on  request.    Correspondence  solicited  from  manufac- 
turers, machine  tool  makers,  mine  operators,  railways,  etc. 

TRANSFORMERS,    INSTRUMENTS,    SWITCHBOARDS. 


Stanley  Electric  flfg.  Co., 

Pittsfield,  riass. 


Northern  Electrical  flfg.  Co., 

riadison.  Wis. 


i8 
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IM 


\A/  G  A  R  D 


\A/AT 


The  only  combined  waterproof  globe  and  recep- 
tacle absolutely  moisture  and  weather  proof. 
Will  last  for  years  where  permanent  wiring  has 
hitherto    been    unknown. 

Made  for  Edison  and  T.-H.  base  lamps— 16  and  32 
C.  P.  Three  styles— for  pendant  work,  flange  or 
bracket  style,  and  with  pipe  connection  for  use 
with  ?s-inch  iron  pipe. 

SEND  FOR  CIRCULARS. 

ELECTRIC  APPLIANCE  COMPANY, 

92  and  94  West  Van  Buren  Street,  CHICAGO. 


KJ 


WE  ALSO  MAKE 


BUYS  OUR  NEW 
ENCLOSED  FUSE. 

ROUGH  HANDLING  WILL 
NOT  BREAK  IT. 

E     \A/IRE:      F>ROTEC"rED. 

ALL  MICA  INSULATION.  SAMPLES  FREE. 

I  Fuse  Blocks,   Lightning   Arresters,    Connectors, 
'Paper  Insulators,   FUSE  WIRE  and   Specialties. 


^I<»    ST^IRKS. 


AMERICAN  ELECTRIC  FUSE  CO, 


New  York. 


Chicago. 


San  Francisco, 


SOFT 
GREEN 


MICA 


UO 


ri 


■VI  U  IM 


L^L.    &    C 


IVI 


A  vERY^soFT  MICA  COMMUTATOR  INSULATION. 

We  are  the  original  and  largest  importers  of  this  quality  and 
have  direct  connection  for  our  supply.  If  you  have  not  used  this 
quality  let  us  send  you  a  sample  order.     Prices  lowest  in  the  market, 

ALL   OTHER   QUALITIES. 
'iDWIMY,     C  Ml  C  A,  O  O— IM  E  \A/     YORK. 


HKRBERT  A.  WACNER, 

Consulting  Engineer, 
RAILWAY  LIGHTINC   AND  POWER   PLANTS, 


•  T.    LDUia, 


VOLT=AMMETERS, 

POCKET  SIZE. 

J  For  Testing  Batteries  and  Battery 
Ictrcuils,  Locating  Faults,  Grounds, 
letc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.  M.PIGNOLET. 
78-80  Corllandt  St.,  NEW  YORK,  N.  Y- 


American  Vitrifieil  Coniit  Company, 

MANTJFACTTIBKBS  OF 

VITRIFIED  SALT  GUZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  for  Complete  Injtsllatlon 

of  Conduit  Systems. 
General  Offices:  39  Cortlandt  St..  N.  Y. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  lostru- 
ment  IndlcaClng  la  volts.  Connect- 
Ing  poata  have  non-removable  nute. 
Ll^ht  weight  and  neat  in  appear- 
ance. 

Eldrctdce  Electric  lafg.  Co., 
Sprineflold.  Maao,.  U.S.  A. 


Gale's  Commutator 
Compound. 


l!Vi'ii,(,*,ii^:ii','''i-','l'li^ 


The  Only  Article  That  Will  Prevent  Sparking. 


will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   8S.OO  per  dozen     Bend  60c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR     ■ 

Ku.|  ruyau    a    nn  Sole  IKannfactnrers, 

i    IHGLCililAlItt    uUi|    »0».  lOO   Waghlngton  Street,      .     CHICAGO. 


a  WINERftL  PRODUCT 

FOR  HIGH-GRADE 

INSULATION 

RAVEN  MINING  CO.,  Marquette  BIdg.,  Chicago,  111. 


•iy^J/A 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  6an«rtl  Officea:    672-676  FIRST  AVENUE,  NEW  YORK. 
Trade    ^m       I       Mark. 

ManHfaoturtrt  of  HI6H-GRADE  ELECTRICAL  SUPPLIES. 

WRITE   FOR  ATTRACTIVE   BULLETINS. 

aicaio,      PhlladilphU.      Boiton,      Cleveltiid,      St.  Lonts,      MilwaDkee,      Clodonati,       Dntver,     SI.  Paal. 


G.  I.  INCANDESCENT  LAMPS. 


AAHbO.  yhJUHAj 

fuXuMt 
7MW  GrKjuJAAJ^ 


McROY   CLAY  WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  1^  CABLE  CO. 


Manufacturers 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEIVIENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Oflficea,  TItnes  Building,  NEW  YORK,  N.  Y. 


SWINGING  TELEPHONE  BRACKETS 


FOR   USE  ON 


ROLL  TOP, 
RAIL  TOP 
and  FLAT  DESKS. 


Telephone  Users,  Write  Us. 

Liberal  Discount  to  the  Trade. 
Price,  S3.00. 

THE  CRICCS  MFC.  CO., 

79-81   Fifth  Avenue, 
Patentees  and  r^UtnACn 

Manufacturers.  \*niV*«*..W. 


AUTOMATIC  LIGHTNIIG  ARRESTEE. 


The  only  device  that  is  warranted  to  protect  telephones 
and  switchboards  against  lightning. 

No  fuse  to  burn  out,  line  is  never  open,  service  is  never 
interrupted;  works  automatically,  requires  no  attention 
after  being  installed. 

Mounted  on  porcelain  and  very  ornamental  in  appearance. 

We  put  them  up  singly  for  individual  telephones,  and 
mounted  in  sections  of  fifty  for  exchange  protection. 

Their  use  on  farmer  lines  will  save  more  than  their  cost 
the  first  season. 

"We  invite  investigation  and  correspondence. 

AUTOMATIC  LIGHTNING  ARRESTER  CO., 

RAVENNA,    OHIO. 
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PRANK   N.   PHILLPIS.   PncSIOCNT. 

C.  H.  WAGENSCIL,  Treasurer. 


CUGtNE  r.  PHILLIPS. 
GENERAL  Manager. 


C.  ROWLAND  PHILLIPS.  Vicc-PRCS. 
O.  R.  HEHINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDENCE.  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  YoitK  Stoke,  W.  .T.  Watson,  2(3  ('orthindl  St. 
Cbicago  Store.  F.  E.  Donohoe,  82  Lake  St. 

MONTRE.\L  Branch,   Eugene  F.  I'hilUps'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
AYriie  for  Prices. 

MaDufactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


Six  Yeirs  With  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Cauies.        Patent  Soliciting. 


ForfasteniDgallkiudsofstrnctureto  brick  and  BtoDe  work 


Patentee  and  SITr,  ISAAC  CHURCH, 
Send  for  catalogue  C.  TOLEDO.  OHIO. 


(]HAILLET,  ADOLPHE   A. 

Consultiog  Electrical  EDglneer. 

flans  and  specifications  for  Electric  Lipht- 
log  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE,  BUFFALO.  N.Y. 


The  Franklin  Model  Gas  Engine. 


K-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

S£UD  FOR  ENGINE  CATALOGUE  NO.   16. 

PARSELL    &    WEED, 


1S9-131  West  3l8t  Street, 


Sew  York  City 


THE     BEST    WAY 


Clock 


Turns  out  show  window  lights 
any  time  desired  after  store  is 
closed.  You  only  need  to  wind 
the  clock.  Switch  is  automatic. 
Perfectly  reliable.  Sent  on  ten 
days"  trial. 


I  15  Amp.,  D.  P.,  $4.50 
Prices  ■'  25  Amp.,  D.  P.,    5.00 
/  50  Amp.,  D.  P., 


5.00 
6.00 


Galesburq.  111..  Dec.  27.  1900. 
"We,  the  undersigned  merchants  of  Galesburg.  111.,  have  in  use  one  of  the  Clock  Switches 
made  by  the  College  City  Electric  Company,  and  find  it  satisfactorj'  in  every  way.    It  is  easily 
set  and  does  not  get  out  of  order. 

The  Galeseukg  Shoe  Co.,  Boots  and  Shoes.  Nelson.  Marks  &  Co..  Dry  Goods. 

TV.  A.  ASDERsoN  &.  Co.,  Boots  and  Shoes.  Andeksok,  Drake  &  Co.,  Wall  Paper,  Paints. 

COLLEGE  CITY  ELECTRIC  CO.,  Calesburgr.lll. 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  fire. 
Sloi-Bttrning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


To  Our  Patrons  at  the  Pan-American ! 

DID    YOU    EVER    STOP    TO    CONSIDER 
THE    EFFICIENCY  OF   OUR  FUSE 


TERMINAL? 


NEVER  KNOWN  TO   FAIL 
OR   LOSE   A  WIRE. 

Your     Excliange    or    Cables    are    Not    Safe 
Unless   Protected   by  the 


MOON 

FUSE 

TERMINAL 

HEAD. 

Simplifies  testing 
and  transposing 
of  lines.  It  occu- 
pies but  a  small 
space.  The  only 
cost  of  mainte- 
nance is  fuse  wire. 


WRITE  US  FOR  NEW  DESCRIPTIVE  MAHER. 

THE   MOON   MFC.  CO., 

45-49  S.    CANAL  ST.,   CHICAGO. 


The  only  Fan  made  with  flat,  square  back, 
adjustable  self-olling  boxes,  with  Phosphor 
Bronze  Bearings.  Most  easily  Installed.  Simply 
lagged  or  bolted  to  opening.    Sizes  14  to  96  in. 


Catalogue  and  Discounts  on  Application. 
Export  quoiatlous  F.  O.  B..  N.  Y.    We  manu- 
facture Desk  Fans,  Counter  and  Floor  Column 
Fans,  direct-connected  for  waterpower;   Belted 
Ceiling  and  Column  Fans,  Water  Motors. 


for  all  standard  voltages  of  Direct  Current,  cor- 
rect electrical  and  mechanical  construction. 
Most  efficient.  Motoramply  protected  and  con- 
venient for  inspection.  Self-oiling  boxes,  car- 
bon brushes  and  automatic  feed  rheostat  with 
automatic  release.  Motor  may  be  detached  and 
utilized  for  other  purposes. 

Motor  and  Fan  Frame  shipped  bepaiately. 
making  installation  simple  and  easy.  Sizes,  30 
inches,  36  inches.  42  inches  and  48  inches. 


SPECIALTY  MFG.  CO., 

400  and  402  Southi  Meridian  Street,   INDIANAPOLIS,  INDIANA,  U-  S.  A. 

PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  tbU  style  used  In  show  windows. 
Qet  our  Calaloeue  and  Prices, 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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WANTED. 

Salesman  for  an  eFeclrlcal  siipiily  store  In 
Michigan;  slate  whore  last  emplojed  and  saliiry 
expevled.  Address  "BOX  410."  care  Western 
Eleclrlclan,  510  Maniuolte  Uldg.,  Chicago. 


WANTED. 

GoiMl  siorv  sak'snian.  tliorounlil.v  faraiUflr 
wUh  clecirit-al  supplies^.  IVrmant* nt  posliion  to 
rlpht  man.  Ulve  rwferences.  ex|>erlencc.  age. 
and  -alarv  cx|wcled.  Address  Box  66.  care  ot 
Wesn-rn  "  KleclrU-lan.  5|0  Marqut'tle  IJldg.. 
ChU-atro.  ^^^^^^^^ 

WANTED. 

Position,  by  pracllcaJ  electrical  engineer 
wiih  construction  company  or  central  station  ; 
thoronghlv  iiCMUalnted  with  general  conslnic- 
llon  and  marine  work;  eaiuiWe  lo  superintend 
the  installation  ot  large  planl-:  familiar  with 
handling  men;  thorough  mecbanicund  correct 
e.stlraalor:  best  references.  Address  "  ts/I- 
MATOR."  care  Western  Electrician.  510 
Marquette  Bldg.,  Chicago. 


WANTED. 

position,  bv  man  ot  experience  who  can  dem- 
onstrate his  aljillty  as  manager  or  lighting  or 
power  station.  Will  put  unproBtable  plant  in 
good  running  order  and  on  paying  basis,  or 
undertake  the  construction  of  new  plant  on 
modern  lines,  correspondence  solicited  from 
owners  who  are  not  satisHed  with  operation  of 
their  plants.  Address  'MODf^RN."  care 
Western  Electrician.  510  Marquette  Bldg.. 
Chicago. 


WANTED. 

Three  lOU-li^'ht  second-hand  Brusli  arc 
niaciiines  tind  two  second-hand  larj^e  bigh- 
frcquency  alternators.  Address  -D.  G.  C.,"care 
Western  Electrician,  510  Marquette  Building. 
Chicago. 


SITUATION  WANTED 

As  master  mechanic  or  chief  engineer  in  pack- 
ing house,  brewery,  or  refrigerating  ic3  plant, 
where  the  services  of  a  first-class  mechanic  and 
mechanical  electrician  are  required;  bestof  city 
references.  Address  LOOIS  HALLE,  512  U.  S. 
Express  Uuildlni,',  Ciiica^'O. 


FOR  SALE. 

One  1300-iight  National  Alternator  with  self- 
oiling  bcaring.s.  e.xciter  and  instruments,  com- 
plete, for  S300.  One  3Might,  a6-amp.  Western 
Electric  Arc  Machine  with  self-oiling  bearings, 
regulator  and  instruments,  complete.  $200. 
These  machines  are  in  lirst  class  condition  and 
are  a  bargain.  Address  ELECTRIC  AND 
WATER  CO..  Centralia.  Wis. 


FOR  SALE. 

Second-hand  insulated  weatherproof  copper 
wire.  No.  6,  14  cents  per  pound;  No.  10,  15 
cents  per  pound. 

G.  MATHES'  SONS  COMPANY, 

s-r.   t-o\jis,  iwio. 


FOR  SALE  OR  TRADE. 

The  Electric  Light  plant  at  Virginia, 
111.,  a  town  of  2,000  population;  plant  in 
good  condition;  present  owners  unable  to 
take  care  of  the  concern  on  account  of 
other  business.  No  city  contract;  think 
proper  parties  could  procure  one.  Best 
residences,  stores,  churches,  hotels,  court- 
house, opera  house  use  electric  lights; 
have  two  boilers,  two  engines,  one  Wood 
incandescent  dynamo,  one  Ball  arc  dyna- 
mo.    Correspondence  solicited. 

VIRGINIA  ELECTRIC  LIGHT  CO. 


TO  AVOID  MOVING  TWICE, 

Vi'e  wlil  make  especially  low  prices  on  the  fol- 
lowing apparatus  for  a  few  days: 

One  60  k.  w.  multipolar.  Excelsior,  l'/6-volt  Gen- 
erator, direct-cnnopcted  to  a  New  York 
Safety  ICnRine,  12  x  13,  practically  new. 

One  75  k.  w  il'5-voU  multtjiolar.  American  Ball 
Generator,  direct-connected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  160  h,  p.  iGx  15  ThrRnix  Engine. 

One  300  h.  p.  14x24x16  New  YorK  Safety  Tan- 
dem Compound  Engine. 

One  100  h.  p.  I3xrj  Phcenlx  Engine. 

Two  100  K.  w.  G-pole,  Triumph.  UOvolt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  llO-TOlt  Gen- 
erators. 

TwoMk.w.  Jeuney.hlpolar.  IlG-Tolt Generators. 

Two25k.  w.  -Tennt^y.  bipolar,  l  lO-volt  Generators. 

One  260  h.  p.  Worthington  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  lOOh.  p.,  GOx  18.  rh(i;nlx  Boiler,  good  for 
95  pounds  Hartford. 

"Write  for  Frlce-Ust  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney,  Mgr.         204  Dearborn  St.,  Cbicago. 


FOR  SALE. 

One  battery,  seven  boilers,  horizontal 
tubular  shell  72  inches  diameter  by  18  feet 
long,  containing  72  tubes  4  inches  diameter 
each.  The  shell  is  ;'s-inch  sleel  with  longi- 
tudinal seam,  butt  jointed,  double  riveted. 
The  heads  are  ,",;  inch  steel,  well  stayed. 
The  boiler  has  a  manhole  in  front  head  and 
a  manhole  on  top.  The  bottom  at  the  back 
is  reinforced  on  top   with    2-inch  blowout. 

Murphy  patented  smokeless  furnace; 
grate  area  6  feet  x  O^i  feet,  with  front, 
and  with  automatic  stoker  and  magazine 
6  feet  X  2^2  ^  I'j  feet;  grate  bars,  shaking 
pattern  and  ash-pit  doors  complete.  Cast- 
ings for  setting  and  tie  rods,  and  buck 
staves  with  boiler.  Each  boiler  has  a  6- 
inch  pipe  for  connecting  lo  a  steam  main 
equipped  with  a  Pratt  &.  Cady  globe 
valve,  also  blowoff  valves  and  Ashton  pot 
safety  valve  and    Reliance    water  column. 

With  battery  is  a  4-inch  main  with 
branches  for  cooling  grates  with  exhaust 
steam,  with  all  fittings  complete:  also  blow- 
off  and  feed-water  mains  on  back  of  boilers. 
The  valves  of  the  branches  of  the  feed- 
water  mains  may  be  operated  on  front  of 
boilers  by  means  of  rods.  Battery  has 
two  double  duplicate  stoker  engines,  one 
at  each  end,  with  all  connections  complete 
for  operating  stokers. 

The  entire  battery  is  in  first-class  order 
and  has  the  equipment  for  running  con- 
dition, including  smoke  breeching.  They 
were  built  by  the  Variety  Iron  Works  in 
1892.  and  have  teen  worked  with  as  much 
as  125  pounds'  steam  pressure. 

CLEVELAND    ELECTRIC   RAILWAY   CO., 

CLEVELAND,   OHIO. 


FOR  SALE. 

Our  circular  switchlioard.  with  which  we 
fought  the  Bell  Co.  successfully  for  six  and  a 
half  years.  The  capacity  of  this  board  is  900, 
all  direct  connections.  Can  be  seen  in  operation 
now.  and  will  be  sold  cheap  with  five  100  drop 
Western  Telephone  construction  boards,  all  In 
good  order.  Will  be  ready  for  delivery  about 
Sept.  1st. 

These  boards  are  sold  to  be  replaced  by  a  3,000 
capacity  board. 

PEOPLE'S  TELEPHONES,  TELEGRAPH  CO., 

KNOXVILLE,  TENN. 


'GREGORY: 

^  ELECTRIC  fer 

■54-62  5.CLINTON  51.  CHICAGO 

One    .30-k.  w.  General  Klectric  alternator. 

One    (iU-k.  w. 

One    7.j-k.  w.        " 

Two  1-20-k.  w.        "  "         ■       " 

One    30-k.  w.  Weslinyhouse 

One    45-k.  w.  " 

Two  eo-k.  w. 

One    60-k.  w.  "  '  "  60  cycle. 

One    75-k.  w.  "  •'  60     " 

One  T20-k.  w.  "  "  60     " 

One  2-iO-U.  w.  "  "133     " 

Send  for  our  Monthly  Bargain  Sheet,  with  net 
price.s  on  machines  in  slock  at  our  works.  All 
apparatus  fully  guaranteed. 


(No  reasonable  offer  refused.) 


One  Arminglon  <!c  Sims  Engine.  14  in.  diameter. 

13  in.  stroke,  with  pulleys  66  in.  diameter 

by  15Va  in.  face. 
One  Deane  ludeiiendent  Condenser.  12  in.  x  16 

X  18.  300  H.  P. 
One  piece  5H   in.  shafting,  IS  ft.  6  In.  long, 

with  companion  flanges  one  end. 
Three  tloor  hangers,  with  self  oil  boxes,  for  5^ 

in.   shaft.   39   in.  drop    and   adjustable  ell 

round. 
Three  granite  capstones  for  hangers. 
Two  friction  clutch   pulleys,  66  in.  dia.  by  1«H 

in.  face.  36  In.   friction  with  wheel,  collar, 

to;:;gles  and  shoes  com|tlete. 
One  cianip  iron  luilley.  66  in  dia.,  10^  face  to 

fiamp  on  S^^n  in.  (julll. 
One  bracket  quill   for  floor  hanger  mentioned 

above. 
One  ciam})  iron  ])iil]ey,  44  in.  dia.,  8H  in.  face 

for  o'/^  in.  shaft. 
One  clamp  iron  pulley,  44  in.  dia.,  5]4  in.  face 

for  5V2  in.  shaft. 
One  clamp  iron  pulley,  44   in.  dia.,  .t^  in.  face. 

H'i  in.  bore. 
One  A  12  T.  H.  aiternatlng  current  generator. 

125  cycles  —  lOUO  volts  —60  amperes. 

Wooden  base  in  operative  condition. 

All  the  above  goods  are  for  immediate  delivery 
and  f.  0.  b.  cars  Newton  or  Watertown,  Mass. 

For  delivery  about  September  16th  we  have  : 

One  A  120  T.  H.  alternating  current  generator. 

12.0     cycles  —  1000     volts  —  lUO    amperes 

compound  wound  with  Iron  base. 
One  A  12  T.  H.  alternating  current  generator. 

125  cycles— 1000  volts  — 60  amperes  with 

wooden  base. 
One  60  K.  W.  Stanley  Transformer  step  ui>. 

125  cycles.  1000  volts  to  2000  volts. 
Seven  Station  switchboard  G.  E.  transformers, 

125  cycles.  350  watts.  1040  to  52-104  volts. 
One  5  K.  \V.  Kxciler  T.  H.  110  volts. 

ELECTRICAL   DEPARTMENT, 

NEWTON  &  WATERTOWN  GAS  LIGHT  CO. 

NEWTON,  MASS. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  Improvement  of  powers,  will  find  ii  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
mattM-  what  make  of  turbine  has  been  In  use.  STATE  REQUIREHENTS 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


rnO    CAI  C    Lot  of  52  volt  fans 
run    OHLIl.  foi;  sale  at  very 


Old  Material 
Purchased. 


prices. 

Walsh's  Sons  &,  Co., 


NEWARK. 
N.  J. 


FOR  SALE-A  BARGAIN. 

150  hard  rubber  cells,  7x7ilOH  Inches. 
THOMAS  ALEXANDER,  188  E.  Randolph  St., 
Chicago. 


IVKNTIONi 


Engineers  of  standing  and  aoqualntance  in 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11   Broadway.  New  York. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

bay  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Chicaio. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

,  Write  for  our  free  Illustrated  book. 
**Caa  I  Become  an  Electrical  Easfoeer?" 
Wo  teach  Electrical  Enplnee  In K,  Elec- 
tric Ligrbting.  Electric  Kailwa.  i,Mechan> 
ical  En^neerin^.  Mechauica  Drairlng, 
etc.,  at  your  home,  by  mail.  Invtitut6 
Indorsed  by  Thoe.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K,  240-242  W.  23d  St.,  New  York. 


The    Worcester    Polytechnic    Institute, 

WORCESTER,  MA.SS., 
T.  C.  MENDENHALL,  Ph.I>.,I-L.D.,  Presi- 
dent. Courses  of  study  in  Mechanical.  Civil 
and  Electrical  Engineering,  Chemistry  and 
GeneraiScience.  New  and  extensive  laborato- 
ries in  Engineering,  Electricity,  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities in  Hydraulics.  200-page  catnlogue,  shozv- 
iiig  appointments  secured  by  graduates,  mailtd 
free.    Address  J.  K.  MARSHALL,  Registrar 


The  Standard  Open  Circuit  Batteries 

of  the  World. 

8  ;nd  p  ir  cibculak  and  prices. 

THE  LEGlANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterltngr  Extra  Black  Flnirthing:  Tarnish, 

Sterling;  Black  Air  I>r7ingr  'Varnisli, 

Sterling  Black  Core  Plate  Tarniah. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  GolmoreRow,  Birmingham,  England. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 
AMERICA. 


General  Offices:     164  MARKET  STREET, 
NEWARK,    N.    J. 

Millions  in  use  on  One  Hundred  and  Forty-Five  (145) 
railroads  In  the  United  States,  on  over  Seven  Thousand  Five 
Hundred  (7.500)  miles  of  tracii. 


MANUFACTURERS 

BABBITT  METAL,  BAR,  WIRE  SOLDER, 

PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago 
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W.  WASHINGTON  ST., 
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Manfrs. 

of  the 

well 

known 


Brushes 

for 
Dynamos 

and 
Motors. 


StNO  FOR  DCSCniPTIVC  CIRCULAR  AND  PRICE  LIST. 


REPAIRS  t?icrin'c"S|'!'::  National  Electric  Company's  Machines. 
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The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  onl}-  up-to-date  loo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  S3'stem  at  a  cost  admitting  of 
no  competition. 

The  onl}'  s}stem  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twentjf  times  its  present  volume,  its  value  to 
investors  wil!  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE   COMPANY   OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


Our  Feed  Water  Heaters 


Use  exluuLst  sieiiiii  anii  supply  boilers 
witli  PURE  HOT  W4TER  and  prevent  the 
solid  mauer  fiom  yoing  into  the  boilers, 
saving  from  10  to  25  per  cent,  of  your  fuel 
VtlUs.  Our  latest  design  is  made  entirely 
of  CAST  IRON,  designed  for  use  where 
water  containsacld  salt  or  other  impurl- 
lieswhicbpit  or  corrode  wrought  Iron  or 
steel.    We  also  build 

BOILER  FEED  PUMPS, 

Single,  Duplex  and  Triplex. 

TRIPLEX  PUMPS, 

Electrically  Driven. 


Steam  and  Power 

Pumping  Machinery 

For  Every  Purpose. 

AIR 
COMPRESSORS 

Of  Various  Types. 

JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


THE  IDEAL  WAY  TO  HEAT  MAGNETS 

Is  by  using  the  Stewart  Gas  Blast  Furnace,  which  obviates  all  danger  of  im- 
proper heating. 

With  this  furnace  you  take  no  chances,  and  you  cannot  go  wrong.  Thousands 
of  magnets  are  ruined  by  being  heated  in  the  open  fire.  More  pieces  can  be  heated  in 
one  day  with  one  ot  our  furnaces,  and  heated  right,  than  can  be  heated  by  the  old 
method  in  three  days.  Don't  blame  your  steel  man  if  your  magnets  aren't  good; 
the  fault  is  in  the   heating. 

The  price  of  furnace  illustrated  here  is  $85.00.  It  was  especially  designed  for 
heating  magnets,  tools,  dies,  punches,  etc.  "We  make  several  sizes,  and  send  our 
furnaces  on  thirty  days'  trial. 


Chicago  Flexible  Shaft  Co.,  "  ^'^^^i™' ™i."ri."J!  ''''"■ 


\A/'  R  I 


LACLEDE  BATTERY  Ca 

KOKOMO,  IND.,  U.  S.  A., 

For    Prices    on    HERCULES    and    LACLEDE    Carbon    Batteries, 
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COLUMBIA  TELEPHONES  AND  SWITCHBOARDS. 

Columbia  Transmitters. 

Elements  of  UareliablHty  and  Expense,  such  as  felt, 
silk,  plush,  paper,  and  kindred  materials,  are  eUml- 
natfd  in  the  construction  of  this  transmitter. 

ABSOLUTE LYjivo  sidbtomivs. 

(  1NDESTBCCTIB1.I:. 

Columbia  Receivers. 

A  Double  Pule  Receiver  of  Superior  Comtrui.  tl<  n.  The 

coil  is  protected  from  injury,  being  enclosed  in  a  tubular 
magnet.  Not  affected  by  heat  and  impervious  to  moisture. 
Reproduces  natural  tones  in  clear,  resonant  sound. 


PATENTS  PENDING. 


PATENTS  PENDING. 


coiiUMBiA  T£l.v:phoxi:s(  improve:  nebtice  a^i»  be- 

I>UCE  COST  OF  BBPAIBS  AND  BEXE1VAL.S  TO  A  MINIMUM. 

PROSPECTIVE  PURCHASERS  OF  TELEPHONES  ANb  SWITCHBOARDS 
ARE  RESPECTFULLY  INVITED  TO  CORRESPOND  WITH   US 

Columbia  Telephone  Manufacturing  Co., 

194-204  SOUTH  CLINTON  STREET, 
CHICAGO,  ILL. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.-CHAPTEE I:  Electricity;  Positive  and  Negative;  Conductors, 
llon-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Keslstance;  Ohms;  Current;  Am- 
£«res. — CHAPTEK  II:  Dynamos;  Macnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTEK  III:  Armatures,  Construction  of.  Different  Kinds  of:  Commutators,  How  Made  and  Con- 
lectedjHeatlDK of  Armatures;  Eddy  Currents— CHAPTER  IV:  The  Current;  How  Produced; 
Induction;  Series  ^'ound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
;3HAPTEHV:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTEE  VI:  The  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTEK  VII:  Commutators 
■ud  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes:  Double  Brushes; 
Single  Bruslies;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTEK  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Colls.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo:  Regulator;  Action  of  Regulator. 
CHAI'TEK  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature:  Diagram  of  Cir- 
cuits through  DjTiamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controlier;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Clrcultsof  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  IMa- 
gram  of  Circuits:  Description  of  Parts  and  Operatlon.-CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CIIAPTEit  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Djfnamo;  Armature.  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.- CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Colls  and  Regulator.  CHAPTEK  XVI: 
Ajnpere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.-CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  u.se;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTEK  XX: 
The  Magneto  as  a  Testlnglnsirument;  Armature:  Field;  Bell;  Diagram  of  Circults.-CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII :  Switclies  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Same  as  in  Dj-namos;  Types;  Shunt  and  Series  Alotors  Suitable  for  all  General  Purposes;  Regula- 
Uonof  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.:  Direction  of  Rotation  and  Direction  of 
Ourreat;  StarHng  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.-CHAPTERI:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation:  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  Tlie  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  "Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Eleetrlcal  H.  P.;  Losses  in  Conductor;  Induction  Colls;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  A^:  Transformsrs  Continued ;  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  Transforiwors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  of  Trans- 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Windingot  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System ;  Series  Arc 
Light  System;  Diagram  of  Circuits:  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.- CHAPTEE  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  witli  Magnet; 
Kapldltyot  Reversals  and  Hysteresis.— CHAPTEE  IX:  Arc  Lamps;  In  Series;  The  Westingliousa 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp:  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps.  In  Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  tise  witli  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several  J 
Forms  of  Instrumonts.-CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instra-I 
ments;  The  Cardew  Voltmeter :  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTEKI 
XIII:  Voltmeters;  Double  Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled  I 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER -XVII:  Generators  In  Parallel: 
Difficulties  In  Operating:  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  anl 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTEE  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas  and  Examples;  Power  and  Hea» 
Ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquene  Bidg.,  CHICAGO. 
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"Anything  That's  Good  Enough  For  Us  To  Sell 
Is  Good  Enough  For  Us  To  Guarantee." 


American  Electric  Telephone  Co. 

CHICAGO,  U.  S.  A. 

AUTHORIZED    CAPITAL,    THREE    MILLION    DOLLARS. 


MANUFACTURER     OF 


Modern  Telephone  Apparatus. 


I^WE   FURNISH 


COMPLETE  TELEPHONE  EQUIPMENTS 

ARRANGED  FOR    THE 

Express,  Central  Energy,  Magneto, 

Multiple  and  Transfer  Systems. 


TOLL-LINE  BOARDS. 


OUR    STOCK    OF 


No.    34    GEKTBAl.    ESiEBeiT 
Tje:l.EPHO!liE. 


CONSTRUCTION  MATERIAL 

IS    COMPLETE    AND    CORRECTLY    PRICED. 


If  yon  \m  lie  liest  taltery  tliat  science  lias  proflncefl,  yon  liave  a 
Columbus  Storage  Battery. 

Cells  of  many  styles  for  all  sorts  of  work. 

THE  PRICE  IS  RIGHT. 

Send  for  our  catalogue  and  find  out.  It 
contains  lots  of  good  information  on  the  use 
and   care    of  storage  batteries. 

The  COLUMBUS  BATTERY  &  SPECIALTY  CO., 

cor«u»!i:BUS,   omo. 


WEWmi--Wm^mi 


SOLE   AMERICAN    AGENTS 

AND 

LICENSED    MANUFACTURERS 

FOR 

&  CO.   OFFRANCE. 


DE   DION   '"MOTORETTES" 

ARE  THE 

STANDARD 

OF  THE 

WORLD. 


"Motorettes"mavbe  seen  and  tried 
at  CHICAGO  OFFICE.  U7  Mlchlgaii 
Avenue. 

N,  Ya  Type  "Motoretto." 

DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


V  BRANCH   No.    r: 

/       127  Jefferson  Avenue, 

'  DETROIT,   M[CH. 


FARR  TELEPHONE  AND  CONSTRUCTION  SUPPLY  CO. 


Manufacturers 
and  Dealers  in 


All  Kinds  of  Telephones  and  General  Telephone  Supplies. 


118    and    120   West   Jackson    Boulevard 
CHICAGO. 


Telephone  No.  14  — Opened. 


magneto  Bell  No.  5— Bridging  or  Series.  .MagneU  Bell  N«.  1— For  Exchange  Use. 


Telephone  No.  14 — Closed. 
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TELEPHONE  APPARATUS. 
SUPPLIES  AND  ACCESSORIES  I 


4- 


The  Latest  Types  and 
Most  Improved  Tele- 
phone Apparatus  on 
the  Market. 

BEST    QUALITY    IN 
EVERYTHING. 


4.  "OUR  LEADER" 

I  COHSTBUCTIOK  IHTEHUl. 

I  CENTRAL  TELEPHONE  &  ELECTRIC  CO.  j 

t  909  Market  Street,  ST,  LOUIS,  MO.  | 

•r  ...  ,  .  ,  , "^ 


CABLE  TERMINALS. 

CHEAPEST  AND  BEST  ON  THE  MARKET. 

NEAT,  SUBSTANTIAL, 

COMPACT,  MOISTURE  PROOF, 

CONVENIENT,  WILL  NOT    ARC. 

HARD    RUBBER    INSULATION. 
ALL     CONTACTS     SOLDERED. 

WRITE    FOR    PRICES. 

Century   Telephone    Construction    Co., 

CLEVELAND,    OHIO. 


%%/%%'V%.%/%/%/%/%/V%/«'%/%'%^'%^«/%/W%-'V%^%^*-'V^%/%'i 


Expansion 


It    is    the    purpose    of    the 

management      of      the      Chicago 

Telephone    Company   to    place  a 

telephone  at  the    most  reasonable 

rates,  within  easy  and  immediate    reach    of  every  person 

whose  income  is  sufficient  to  permit  him  to  ride  in  street 

cars. 

CKicago  ErXcKange  Service 
3c  Per  Day  *"'•  upward. 

Inquire  contract  department  for  full  particulars. 

CHICAGO  TELEPHONE  CO.,      203  Washington  Street. 


INSIDE- 
OUTSIDE, 

LONG  DISTANCE, 

LOCAL  or 

INTERCOMMUNICATING. 


No.  3. 

Intercommunicating  Central 

Energy  Wall  'Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 


Send  for  Catalogue  and  No.OB. 

Prices.  Fire,  Police  and  Burglar  Alarr 

YURGA 

SIGNALPHONE  MFG.  CO., 

MILWAUKEE,  V«^IS„  U.  S.  A. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Donble  SaperTisory  Signals. .  Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Hinimnm. 

The  method  of  Operating  that  we  have  adopted  haa  been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 


I^nd     %J^    Y^«.«r    ^p^^l-flcs^^l^ns. 


National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


Ifon  cannot  operate  this  ma- 
chine with  a  penny  on  a  string 
or  by  working  wires  through 
slots. 

TRY  THE  OTHERS. 

We  have  machines  for  all 
kinds  of  service. 
Sent  on  30  days'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

80  Sheriff  St.,  Cleveland,  0. 
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TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE    HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  Is  Complete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

"^""ephl?!.'"^*    36-50  W.  Jackson  Boulevard,  CHICAGO,  U.  S.  A. 


St.  Louis  Ideal. 


A     HIGH-GRADE 

TELEPHONE 

We  are  also  manufacturers 
of  high-grade  Telephone 
Instruments  and  jobbers  in 
all  Supplies. 

Write  us  for  terms  on 
our  new 

"STi  LOUIS  IDEAL" 

St.  Louis  Electrical  Supply  Co. 

911  Market  street,  ST.  LOUIS,  MO. 


DO  YOU  WANT 
QUICK  SHIPMENTS? 


TELEPHONES. 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


sour  1  JK-^^M 


l^»nsas  Ol^Sr, 


GLOBE 

AOTOMATIC 


PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 


GLOBE  AUTOMATIC 
TELEPHONE  CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY.  31-45  WEST  RANDOLPH  STREET. 


And  Install  In  your  town  or  city  an 

AUTOMATIC 

TELEPHONE 
SWrTCHBOARD. 

The  Only  MODERN  Telephone. 
PROMPT PERFECT PRIVATE. 

Requires  No  Operators. 

Unlimited  Capacity. 

THE  STROWGER  AUTOMATIC 
TELEPHONE  EXCHANGE, 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAGNET 

ANNUNCIATOR 

JUMPER 


NA/IR 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


Cost 
Accounting 


"Y&E 


"Card 
Records 


and  indexes.  Adapted  for  any 
basiness — applied  to  any  special 
requirements.  Send  for  catalogs 
of  Card  Indexes,  Card  Ledgers, 
Shannon  Filing  Devices,  Etc. 

Yawman  &  Erbe  Mfg.  Co. 

ROCHESTER. N.Y. 

New  York,  360  Broadway. 

Chicago,  138  Wabash  Avenue. 

San  Francisco,  CleTeland,  St.  Louii, 

Pittsburg,    Philadelphia,    Boston. 


Subscription    Blank— Foreign. 
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ELECTRICIAN    PUBLISHING  CO., 

510  Marquette  BIdg.,  Chicago,  U.S.A. 

Gentlemen : 

Inclosed  find  ||°°  for  which  please  send  THE  WESTERN  ELECTRICIAN 


$2.50' 


12 


weekly  to  the  following  address  for    ^    months;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$5.00  a  Year      (52  Numbers) 
$2.50  6  Months  (26     "     ) 


Address- 
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ESTABLISHED   1886. 

BUILTi2LSERVICE 

Our  Telephones  and  Switch- 
boards are  the  Result  of  15 
years'  practical  experience 
in  the  business. 


DEALERSIANDICONTRACTORS 

For  Satisfactory  Interoommunloatlnsr 


I  At  bottom  prices,  write  to 

I  THOMAS,  WILCOX  &  DIETZ,        -        •       Cleveland,  Ohio. 

Independent  Telephone  Supply  Go,, 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


We  manufacture  only  High-grade  In- 
struments of  the  latest  and  most 
approved   design. 

We  handle  all  kinds  of  supplies  used 
in  connection  with  Telephones. 

Our  Products  are  the  Best, 

Our  Prices  Reasonable. 

Prompt  service  and  satisfaction  guar- 
anteed.     We   have  added  new  styles 
and  made  vast  improvements  for  this 
year. 
See  Our  Catalogue.  Sent  Free  on  Application. 


D.  A.  KUSEL  TELEPHONE  AND 
ELECTRIC  MFG.  CO., 

III9PINESTREET,  ST.  LOUIS,  MO. 

STUDENTS-^:^^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publisiiing  Co., 

iuitf  510  Marquette  BIdg.,      -     CHICAGO 


Weare  prepared  to  furnish  you  an  estimate,  with  plans  and  speclfications.for  any  size  telephone 
plant.    Weare  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Information. 
The  Independent   Telephone  Construction  Co.,  834  Dearborn  Street,  CHIOACO. 


KOKOMO  TELEPHONES 

>A/ill  Sa-tis-Fy  YOVJ. 

NOTHINCIN  FRONT  OF THBM. 
Write  ns  for  yarticnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

^S:  KOKOMO,  IND. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON.  N.  J. 


Subscription  Blank— Domestic. 
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ELECTRICIAN   PUBLISHING  CO., 

5IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 

Inclosed  find  g ;°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 

12 
weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  effect 

with  current  number. 


Name- 


$3.00 1  Yeir     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address- 


THE 


CHEAPEST 


AND 


BEST 


i 


TELEPHONE 

GABLES. 


"REGULAR"  OR 
"CONFERENCE" 
SPECIFICATIONS. 

Dry  paper,  single  or  double 
wrapped,  twisted  in  pairs, 
length  of  twist  not  to  exceed 
three  inches,  formed  into  a 
core  and  loosely  arranged  in 
reversed  layers. 

Five  Hundred  Megohms 

per  mile  insulation  resistance. 

Static  Capacity  Absolutely 
Guaranteed. 

All  subject  to  purchaser's 
tests,  and  factory  tests  are 
open  to  purchaser's  experts  if 
desired. 

Shipped  to  all  parts  of  the 
United  States.  Samples  and 
BOTTOM   PRICES    on    application. 


THE  F.  BISSELL  CO., 

114-116  ST.  CLAIR  STREET, 
TOLEDO,   OHIO. 
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A  Direct  Beading  Obmmeter. 

Ohnuneters, 

Ammeters, 

Voltmeters. 

Special  Electrical  Machinery. 

F.  B.  ISAOG  <&  BBO., 

Successors  to  American  Electric  Specialty  Ce., 
las  lilberty  8c,  Bfew  Xorlc  City. 

New  York    Agents   Wirt   Electric   Co.   Rheo- 
itats  and  Bnistiei. 


SPECIAL 
BRIDCING    PHONE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Geuerator,  1,600-ohm  adjustable 
Ringer,  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  Bell  style  Bl-polar  Receiver. 

This  instrument  guaranteed  to  ring  50 
well-adjusted  bells  on  a  100-mile  line  of 
No.  12  iron  wire  and  is  the  strongeat  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO, 

72-8B  MARKET  ST.,  CHICAGO,  ILL. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  TbyS  l-Alnchis.  Illustratel.    134  pages.   Appendix,    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr,  Dobbs,  has  been  eminently  fitted 
by  fourteen  years"  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING   CO., 

5  1  O  MARQUETTE  BUILDING,  CHICAGO. 


4= 


Stombaugh  Guy  Anchors 


9 
4- 


Illustrating  Use  of  Stombatigh   Guy  Anchors  in  Guying   Fences  and  Poles* 
FOR   SALE   BY   ALL   ELECTRICAL   SUPPLY    DEALERS. 

W.  N.  MATTHEWS  «c  BROS, 


SOLE   DISTRIBUTING  AGENTS. 

603    CARLETON    BUILDING,    ST.    LOUIS. 


M  O  >A/_RE_ADY!  I 

WESTERN  ELECTRICIAN'S 


I 


I. 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  "^S^  CHICAGO. 
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IMENA/     EDITION 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress*^  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

5 JO  Marquette  Building,  CHICAGO, 

mmmi, 
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CEDAR  POLES 


.11 


VA 


»s  f^r  All    Purposes. 


IMTIIM 


234  La  Salle  Street,  CHICAGO. 

YARDS:  Green  Bay,  New  London  and  Prentice,  Wis ;  PInconning,  Mich.  LtROE  Stocks.    Proipt  Service.    Write  for  Delivered  Prices. 


BisF 


our 


The* 
•Buffalo 
B.oute*   J 


1901 

Pan>Ainerican 

£.zposition 

J  Biff  Four  Route  in  connection  "ffltlil 
I  Laie  Shore  <fc  Michigan  Southern  and  I 
1  New  York  Central  R.R.  offers  the  finest  | 
I  equipped  train  service  at  frequent  in-  i 
^tervals  to  Buffalo  from  South  &  WesUj 
M.  E.  IngaUs,  President. 
Warren  J.  Lynch,  Cenl.  Pass.  Agt 
W.  P. Deppe,  A.G,P.A* 
CinclnnatL 


Eureka  Depolarizing 
Solution  for  bahery  cells. 

WKITE  US  ABOUT  IT. 

8PAHR    &    SWINGLE, 

MILLERSBURC,   OHIO. 


The  Incandescent  Lamp  Re  placer  and 
Cleaner  replaces  and  cleans  any  c,  p  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
t  16  Bedford  St.,     Boston,  Mass. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

rbe  Largest  and  Oldest  Manufacturers  of  Rheo- 
stats In  the  World. 


When  Traveling  Norfhwest 

See  that  yourticLct  reads  via 
VWISCSOIMSIIM 


For  St.Paul,  Minneapolis,  Ashland  and 
Duluth.Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 


C.  POND, 

Gen,  Pass.  Agt 
MILWAUKEE, 


m 


CHICAGO 
TELEPHONE 

SUPPLY  G0.= CHICAGO,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES.  \ 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


S  ARE  YOU  LOOKING  FOR  TROUBLE? 

•  IF  SO,  GET  A  COPY  OF 

I  TELEPHONETROIIBLES 

•  AND  HOW  TO  FIND  THEM 

•  -IN- 

S    BOTH    MAGNETO  AND  COMMON  BATTERY 
S  SYSTEMS. 

I  Sth  Edition  Just  Out.     Price,  25c. 

I      Electrician  Publlsliing  Co., 

•  510  HBTqnette  Bnildlac 
S  CHICAGO. 


SPRINGS 

ALL    SMALL    SPRINGS    USED 
BY    ELECTRICAL   TRADE, 

MOTOR  OR  MOTOR  VEHICLE  MANUFACTURERS. 
THE  WALLACE  BARNES  CO. 

Established    1857.  BRISTOL,  CONN. 

Sutjmlt  samples  for  prices.    Complete  assortment,  high-grade  co.d 
rolled  steel  alwaj's  in  stock.    Catalog  upon  application. 


SECEnDAHL    PATENT 

HAVE  YOU  SEEN 
THE  NEW  TYPE 

''BUG 
PROOF" 

If  not,  send  for 

Samples  and 

Prices. 

ITWILL  INTEREST  YOU. 

Special  Inducements  to 
the  trade. 

Made  in  all  Sizes  from 
2  in.  up  to  14  in. 

SPIES 
ELECTRIC  COMPANY 

SOLE     MAKERS, 

87-89  W.  Van  BurenSt,, 
CHICAGO,  ILL, 


Our  Students 
Succeed 

Our  instruction  help.i  students  to 
better  positions  and  higiier  siila- 
rles.    This  is  what  a  student  says: 

A  IJtneman  BeneAtvd. 

My  coarse  has  been  a  beaetit  to  me  in 
many  waye.  When  I  enrolled,  I  was  work- 
ing at)  a  lineman. 
Owing  to  the  ei- 
cellence  of  yonrin- 
Btrnction,  I  was 
advanced  to  the 
position  of  dynamo 
tender.and  tbento 
trimmiT,  with  an 
incretifie  in  wages. 
I  am  now  getting 
practical  experi- 
ence in  handling 
mach  inery  and 
wiading  arma- 
tnrep.  T  eball  al- 
ways be  a  good 
friend  of  the 
schoolB. 

Feed  W.  Houghtaling, 
Three  Rivera,  Mich. 

Instruction  by  Mall 

for  Kleetricfll  Workers  In  Electri- 
cal Kngineerinfr,  Power  and  Lij;lit- 
Ing:,  RallwHyK,  Lielilinff,  Tar  Kun- 
nln;r.    Monilily  paynieiils. 

When  wrilinp,  slate  subject  In 
■which  interfsled. 

lyrKESATIONAL  CORIlESPOSDENrE  SfllOOLS 

Established  1891.     Capital  $1,500,000. 

Box  lOOS,  Scranton,  Pa. 


IMPROVED 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


3" 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 

TME 


ENGINES 


HICHEST   EFriCIEMCY, 
BEST  CONSTRUCTION. 


IA.UL. 


CHICAGO  OFFICE: 

IS26  Monadnock  Building. 


:iMOINE     CO., 

ERIE,  PENNSYLVANIA. 


JEFFREYlirCHAINS 


FOR  CATALOGUE, 

fcOORCSS 

THE  JEFFREY  MFG.  CO 
COLUM8US,OHI0. 


GAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with* 

in  2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  600 

horse- power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AlVD  JUNCTION  BOXES, 
8WITCHBOABDS,   PAXEL    BOARDS.    SWITCHES,  ETC. 

U-riOA,     IMK>A/    VOfRK. 


Patents 


Fifteen  years  of  continual  practice  beforp 
the  XI.  S.  Patent  Office  gives  me  the  ability 
to  render  inventors  valuable  service  in  pio- 
curlng  their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversaDl 
with  U.  8.  and  lorelgn  patent  lawi. 
Patent  Litigation.  Opinions, 

F.  W.  BARNACLO, 

809-811  Equitable  Building.  BALTIMORE.  MO 

Washington  Office,  602  F  Street,  N.  W. 


SUMMER  HOMES. 

Id  the  Lake  Country  of  Northern  Illi- 
no'S,  Wisconsin,  Minnesota  and  Ihe 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  ^t  St 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorJs.  Among  the 
list  are:  Fox  Lake,  Dtlavan  Lake,  Lake 
Geoeva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra.  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minncqu^,  Star  Lake, 
Frontenac,  White  Bear,  Minnetonka. 
Marquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illusl  ated  booklets  "Summer 
Homes  for  1001  "  and  "  In  the  Lake 
Country, "send  addn  ss.with  six  cents  in 
poatase,  to  F.  A.  Miller, General  Passen- 
ger Agent,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  111. 


MONON  ROUTE 


LUXURIOUS  PARLOR  AMD  DININO 

CAR££    BY     DAY. 

PALACE   SLEEPINOAND  COMPARTT- 

|S>«EN-r  CARS     BY     fsiICHX. 

6    TRAINS     D,AIUY    BBTWEEN 

CHICAGO  AND  THE   OHIO  RIVER 

«u.o.-^-«        CHICAGO.         """-=• 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOa. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH 'WESTERN 

RAILWAY 


"PUE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-JVestenj  tine,  ar- 
rives San  Francisco  5,15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway. 

*fii  Broadway,  -  New  Yorlc]43s  Vine  St..  ■  Cincinnati 
toiChcit  St..-Philadelph[a|so7Smithfie!d  St.,  Plttsburp 
368  Washinpton  St..  aoston|s34  Superior  St.,  -  Cleveland 
301  Main  Sl.,  •  •  Buffalo  17  Cam  pus -Man!  us,  Detroit 
Bia  Clark  St.,-    •     Chlcago|aKlneSt..Eatt,Toronto.Ont. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  ornoibles  resisting  heats 
of  4,000  degrees .         . 

JOSEPH  PIXOBT  CBPCIBLE  CO.,    -    JERSEY  CITY.  H.  J. 

SEND  YOUR  NAME  TO-DAY 

FOR  OUR  NEW  ILLUSTRATED  BOOKLET. 

Interesting,  Convincing,  FBEE. 

"KILFTRE"  Blots  Out  Fire  from  Any  Cause  in  Telephone  EichftngeH, 
Electric  Light  and  Power  PUnts,  Subwfty  Manholes. 


Monarch  Fire  Appliance  Company, "  B'Jll'?!?r'oi?yV* 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Teno.,  Branch  Office, ' 

Kellerton.  la.,  Oak  Mills,  Montlcello.  Ark.  | 

GASOLINE    MOTOR    CASTINGS! 

For  Constructing  Automobile 
Motum,  4   H.  P.  anil  TV,  u.  P. 

OPPOSITE     CVLINOER     BALANCED     TVPB 
WITH  BLUE  PRINTS. 


North  Chelmsford.  Mass, 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

LATEST  AMERICAN  PRACTICE. 


Kearlv  300  pages  and  79  Illustra- 
tions. Cloih,  81.00.  Send  lor  full 
descriptive  circular. 

SPON  &  CHAMBERLAiN, 

12  Cortlandt  St.,  New  York,  U.  S.  A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

BspeolallT  adapted  to  all  kmda  o( 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Becent  testa  at  Holyoke  enable  oa  to  guarantee : 
IV  Largest  Power  ever  obtained  from  a  wheel  o,*  the  game  diameter.    The  hU/hetl  tptei 
ever  obtained  for  the  same  power.      The  highmt  raean  efficiency  ever  realized  whem 
running  from  ha^f  to  fuU  gate.     We  ^arantee  also :  A  nmner  oj  the  greateat  jm» 
Hble  strength,    A  gate  unequaled  in  quickness  and  ease  of  opening  and  doting. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fiHl  water. 

State  your  Head  and  send  for  1 24  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio.  U.S.  A. 


THOROUGH  IHSPECTIONS 

AND 

Insurance    against    Loss   or     Damage     to 

Property  and    Loss  lOl  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Preildent. 

VVM.  B.  FRANKLIN.  Vice-President, 
F.  B.  ALLEN.  Second  Vtc«-Presldent, 
J,  B.  PIERCE.  Secretary.      . 
L.  B.  BRAINERD.  Treasurer. 
L.  F.MIDDLEBROOK.  A:  St.  Secretary. 


AJJLi  EMPIX^YES 

In  the  operating  department  of  the  "Alton  Road  ' 


are 


required  to  pass  mental  and  physical  examtnattona 
calculated  to  secure  absolute  safety  to  pasBengers  and 
freight.  Fidelity,  promptnese,  and  accuracy  are  re- 
warded by  the  merit  aystem.  the  result  being  that  one 
of  tbe  safest  railways  In  tbe  world  Is 

"THE    ONt.y   WAY" 


OSO.  J.  CH-AJtS/TON,  okn^c  passhnobv  aowoit,' 


REG.TRADt MARKS  ]  Jhe  Rhosphor  BRONZE  Smeltii^Co.Umited, 

2200   WASHINGTON  AVE.,PH1LADELPHIA. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS.CASTINGS.WIRE.RODS.  SHEETS.  ETC. 

r/„ ,/,/„ K^,„„r-  — DELTA    METAL 

X\      ^         CASTINGS,  STAfvlPlNGS  «nd  FORCINGS 
"^    """^  ORIGINAL  AND  Sole  Makers  iM  THE   US. 
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CEDAR  POLLS 

LINDSLCy    BROTHERS    C0r4PANy 

MCNOMINEE.  MICH.     *\NO       PORT  t-A,N  O,    OREO.O  N  . 

WHOLESALE  PRODUCERS 

JO-FOOT    TO    80~FOOT    POLES   OUR   SPCCIALTY 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  op  to  80  ft.  i 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES. 


PKIXCIPAL  OPFICK8, 


SAQIXAW.  lliUH. 


THE  HOLGOMB-LOBB  CO. 

Oak  and  Cedar  Railway  Ties, 

CEDAR  POLES,  POSTS  AND  PILING, 
OAK,    SWITCH    AND     BRIDGE    TIES. 

746-748   Marquette  Building,  CHICAGO,   ILL 
FROM    CAR   AND   VESSEL    Q^  I       |^  O 

WE   ARE   GETTING    IN    A    LARGE    STOCK    OF       ^^  ^^^    ^^  ^M  ^^7 

AND    FINDTHAT  WE    WILL  HAVE    A    SURPLUS    OF    6-INCH    2S'S    AND    30'S. 
PERMIT  US  TO  QUOTE  YOU  ON  THESE,  OB  ANY  OTHER  SIZE  YOU  MAY  NEED. 

MALTBY  LUMBER  CO.,  bay  city,  mich. 

CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

rards:    FIHCOKXING,  IHICB.    GBEEK  BAf,  WIS.   NEW  I.OII[DOH,'WIB. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


WEATHERPROOF  SECTIONAL  POLES, 


TOPS  AND  BASES. 

L4R&E,  LIGHT,  DURABLE  AND  CHEAP. 

Madu  of  the  very  best  wood,  heavly  roated  with 
compound.  No  iron  bolls,  spikes  or  lags.  Arms 
and  pins  secured  with  wooden  plugs  and  com- 
pound. Any  pole  can  be  built  on  by  placing 
another  section  on_top;  sections  lit  together 
with  componnd  to  "secure  and  solidify.  Each 
section  is  a  socket ;  each  socket  Is  strengthened 
with  an  aluminum  band.  All  sections  romplete; 
any  length  arms:  base  secllons  receive  extra 
heavy  coat  of  compound;  all  sections  have 
model  ends  to  Ht  sockets. 

Any  stub  you  can  secure  locally  will  look  well 
fitted  with  f^eciional  lops.  Sectional  poles  will 
last  a  lifetime  and  alwajs  look  well  and  newly 
painted.    For  particulars  address 

THE  WEATHERPROOF  SECTIONAL 
POLE  CO., 


Box   148. 


GUTHRIE,   OKLAHOMA. 


STREET  RAILWAY  TIES. 

Oar  apeclalty,  7  foot  white  eedur  tie*  for  Electric 
and  Street  Bailways. 

SPERRIZO&.SON8, 
■  Daggett,  MIoh. 


Only  first-class  tools  found 
In  the  GREEN  BOOK  of 
Hardware  Specialties. 


SMITH  &  HEIVIENWAY  CO  ,  I'll'^cZ""''  m  Broadway,  NEW  YORK  CITY. 


CEDAR  POLES  J'^'*?  '"■"«"  ";"•/''*• 

==^=^=z=^=  Ozan  Lumber  Co.,  -   St.  Louis. 


CEDAR  PDILSJOi^MH.  FOWLER 

JLU/V    \    I     ULL.U         /70?- 7   f iSHrff  Bi.0G-„CH/CAGO. 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY.  MICH. 

Clean  stock  and  good  aeisortment  ready  for 
shipment.       Write  Cor  prices. 


.IDOE  F-UEL.  AND  8CIPF>L.V' 

IVniTf:  CF.DAR  ^^^^1        ^P^S 

and  PACiriC  COAST      t^^^^^^k^9s 

OFFICE,  826  Guaranty  BIdg.,  SnurNEAPOLIS,  HINBT. 


CEDAR 


\A/l 


:ni 


o.. 

WITTENBERG,    -     WISCONSIN. 


POLES. 


R.    H.   LEAVITT, 

CAPRON,  ILL., 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND     TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It.  Will  sit  up  late 
And  rise  early  to  answer  you  and  fill  your  orders. 


W.  H.  ANDERSON   &  SONS, 

16  MACOMB  ST.,  DETROIT,  MICH. 

IRON  and  STEEL  WORK  and 

nro  o  L.S 

FOR 

TELEPHONE  AND  RAILWAY  CONSTRUCTION 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHIN6  COMPANY,  510  Marquette  BIdg.,  Chicago. 


RED  CEOAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis  Tenn. 


G.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Our  Stock  o( 


POLES 


Ib   Complete. 


Main  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  0.  STERLING  &  SON, 

MONROE,  MICH. 

EleTen  Pole  Yards  Id  Hlchlean. 


TIES. 


WboleR&Te  Produfier^  f«r  M  Tea? ■. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Consttnlly  on  Hand. 


Poles 


CENTRAL  IVIANUFACTURINC  CO. 

CHATTANOOGA,  TENN., 

tfuiatiu:tlir.r*  uid  D..l«r.  IB 

Ydlvo  I'in*  Croii  Arms,  LoeusI  Pint,  Oak  Pin.,    Electrical 
Mouldings,  Oak  Brackeli.    Large  stocks  on  liand. 
DellTeied  prices  quoted,  F.  O.  B.  cars,  your  city.  In  any  quantity.   ^r"WEITB  US. 


M.KLEIN    &  SION. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book:    tells    about    them. 
It  Is  of  interest  to  all  Uuemen.  Get  a 
copy  DOW,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  "ZSil^JXl''" 


WlattapoUsArm.BracM&PinCfl. 

Successors  to  J>  B.  MACERS, 

MANUFACTURCRS   Of 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

OIAcf:  I2SS.  MftldUn  St.,  Indlinagolli    Ird. 
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Lightning  Arresters 


^wt' 


Assure  Protection  to 
Valuable  Electrical  Apparatus. 

ABSOLUTELY  NON-ARCING. 


•••• 


•••• 

•••• 
•••• 
•••• 


■••• 


Prevent    Generator    Current    from    following    In     wake     of 

lightning  discharge. 

SPECIAL  TYPES  OF  ARRESTERS  FOR  HIGH  VOLTAGE 
ALTERNATING  AND  DIRECT  CURRENT  SYSTEMS. 


Westinghouse   Electric 

&  rianufacturing  Co.,  Pittsburg,  Pa. 


•••• 
•••• 
•••• 


All  Principal  Cities  in  U.  S.  and  Ginada. 


■«•••«••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••«■•••••••••••••••••••••• ••••••••■••••••••••••••• •••••••••••••• 

••••••••••••••••••••••••••••■•••■••••••••••••••••••••■•••••••••••••••••■•••••••••••••••••••••••••■•••••••••••••••••••••••••■•••■•■•••a. 


INDUCTION  COILS. 


Made  any  Desired  Length. 
Primary  and  Secondary  IMade 
to  Any  Desired  Resistance. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  MAGNET  CO, 


FISHER   BLDC,  CHICAGO. 


PHILLIPSDALE,  R.  I. 


THE  GORDON  PRIMARY  CELL. 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  new  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Laight  Street,  New  York. 


A  NEW  TORCH  FOR  LINEMEN. 

ONE    GUST^IVIER    >A/^R|-rES: 

"We  have  used  this  torch  to  displace  the  common  gasoline  torches  for  all  kinds  of    line    work. 

"The  old  style  torch  was  never  satisfactory  for  line  work,  and  especially  if  there  was  any  wind 
blowing,  but  with  this  torch  we  find  that  we  can  handle  No.  6  and  No  4  wire  out  of  doors  very  nicely, 
and  in  some  cases  much  more  convenient  than  with  a  slush  pot  and  furnace;  the  wind  seems  to  have 
but  very  little  effect  upon  it. 

"I  am  very  sure  that  it  is  only  necessary  to  get  this  torch  introduced  to  make  it  a  fast  seller, 
especially  to  any  that  will  appreciate  a  torch  that  will  work  when  they  want  it  to." 

THE  TURNER  MOGUL  GASOLINE  TORCH. 

MA.N[JFACTrBi:D  BY 


PJMCE,  86.00  NET. 


The  Turner   Brass  Works, 


1^0  K:in^le   Street, 


OHIOA.OO. 


¥ 
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FORT  Wayne  Electric  Works 


(INCORPORATED). 


"WOOD"  CUT-OUT  FOR  ARC  CIRCUITS. 


A  POSITIVE  CUT-OUT  FOR  ANY  NUM- 
BER OF  LAMPS  UP  TO  AND  INCLUDING 
FIFTY. 

NOTJCE  METHOD  OF  MOUNTING  ON 
PORCELAIN   KNOBS. 

DURABLE,  RELIABLE, 
INCOMBUSTIBLE. 


SEND  FOR  LITERATURE  ON  ALL  KINDS  OF  ELECTRICAL  APPARATUS. 

Main  Office  and   Factory,  FORT  WAYNE,  IND. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M,  E. 


Chaftbr  I  — History  and  Principles  of  the  Magneto  Telephone.  11. — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver, IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI.— The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV,  —  Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — -Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX  —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXUI.-r-Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Seleciive.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX. — Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXtV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — SpeciBcations. 

S18  large  octavo  p  iges,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  OfiBce  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
bad  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other   electrical  book  published  sent  frefaid^- 
to  any  address  in  the  -world,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAQO,  ILLINOIS. 


Electrician  Pablishiog  Co., 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURER? 
AND  ERECTORS  OP 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure ■most  favorable  quotations  and 
deliveries  for  any  part  of  the  world. 


General  Offices :   100  BROADWAY,  NEW  YORK 


^^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


Branch  Offices  and  Works: 


Albany,  N,  Y, 
Athens,  Pa. 
Boston,  Mass. 
Bnffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  III. 


Canton,  Ohio.  _ 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  IMinn. 
East  Berlin,  Conn. 
Elraira,  N.  Y, 
Groton,  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg-,  Pa. 
Rochester,  N.  Y, 


Seattle,  Wash. 
Sin  Francisco,  Cal. 
Salt  Lake  City,  Utab^' 
Sydney,  N.  S.  \V. 
Trenton,  N.  J. 
Wilmington,  Del,  ▲ 
Youngstown,  Ohio.      X 


European  Office :  LONDON 
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STAR 
WHITEWASH 

AND  DRY 
PArNT  PUMP 

For  iiw    tn     K1r.;trfc 

riantf  iiiid  Powur 

etatloan. 

SINK'S  DRY 
NON-FLAME 
PAINT. 

THE  STAR  BRASS 

WORKS. 

67-69  S.  Canal  St., 

Chll^go,  III. 
SeDd     tor     circniiin 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBlNa 

For  Eleetrleal  aod  Mecbanlcal  Purposeg,  Railway  Dust  Quardi,  Wuliftr 
and  PaokJogs.    Pateut  Insulating  Oleati. 


MANTJFACTtTBKD  BT 


THE   KARTAVEBT  UANUFAfTUfilNG  CO.,  Wilmington,    DU 


VULCANIZED  FIBRE. 

Highest  grades  for  elfctrical  insulation  and  mecfianical  purposes*  in  sheets, 
tubes,  rods  and  special  8hape«.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Pet. 

HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


^f 


m 


HIGH-GRADE  RUBBER' 

COVERED, 

WEATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 


!  SurxBAi,  Office  ahd  Wobks, 
i  Wllkesbarre,  Fa. 


Nkw  York  OFrioK, 
eo  Dey  St 


Chicago  Office, 
1201-2  Marquette  BWg 


CUTS  : 


cf 


hd^ 


[i;;;-^ 


cA5£  nmom 


SESIY 


xu. 


N.CANAUST.,     ■>""«!  wo«««s 

CHICAGO-ILL-  u-SA-  'r.;°,:!?.y 


AKRON  GENERATORS  mD  MOTORS. 


NEW  YORK  OFFICE.  MacKay  Engineering  Co..  149  Broadway. 

AKRON  ELECTRICAL  MANUFACTURIN&  COMPANY, 


GUARANTEED 

MECHANICALLY 

AND 

ELECTRICALLY 

PERFECT. 


Kighesi  effi'^tency  and 
modern  design. 


Built  In  sizes  from  6.6  K.W. 
to  175  K.W. 


AKRON,  OHIO. 


BOSTON 
CABLE  CLIP! 


.o^ rv— 


The  largest  telephone  companies  In  the  country 
have  used  them  exclusively  for  years. 


THEY     i^RE: 

THE  BEST. 

THEY  WILL  NOT  SLIP. 

THE  MOST  ECONOMICAL. 

ADJUSTABLE  TO  ANY  SIZE  CABLE. 

THE  MOST  DURABLE. 

(llilllous  XOtV  In  use.) 

GHASE-SHAWMUT  CO.  >•>•  «•"•  > 

BOS-roiM,  IVI. 


i  Black  Diamond  File  Works 


Inc.  18»S. 


Twelv* 
Medals 
Awarded  at 
International 
Expositions. 


^  OVU  eOODH  ABB  ON  SALiB  IX  EVEBY  EiEADIISC)  HARDWABE    ^ 
Vi  «TOJBE  IN  THE  VKITEO  HTATES  AND  CANADA.  U^ 

I  G.  &  H,  BARNEIT  COMPANY,  I 

^  PHILADELPHIA,   PA.  P* 


• 


STIIRn^»NT 

BIOW£R§ 


ENGINES 
MOTORS 

GEMERifflKeSEIS 

^TORjtsES^ 

STEAM  HEiffING 
APPARATUS 


r  196  "■ 


BFSTUKriYANT© 

JiBOSTON-MASSUS'AjS 

NEWYORXB  PmLADEirai/VV  CKCACO  Q  X.ONDON 


701.117111.       $3Per«»ui. 


Copyright,  1«1,  by  Electrician 
PiiDllsbln^  Compftny,  Chicago. 


CHICAGO,  JONE  22,  1901. 


10  Certs  A  Copy.       NO.  25, 


SIMPLEX 


INSULATED       . 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

IISVMonadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlll,  BOSTON,  MASS. 


^^^f^. 


18S9— r«rla  Exposition, 
Sledal  for  Babber  Insnlatlon. 

1S93— TForld'a  Fair, 
nedal  for  Bobber  Insalation. 

THE  8TAKUABD  FOB 

BVBBEB  IKSriiATIOir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""^m?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

TSi^Jrc'i.M'V,;  }—•«"••     253  Broadway,  New  York. 


Geo.  T.  Manson.  Gen'l  SiK 
W.  H.  Hodgrnt,  Secy. 


S^  INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paranita  Rubber  Covered  Wires  and  CableSi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.   TELEaRAPH   AND   FIRE   ALARH    CABLES. 

All  Wlret  trt  tetied  at  Factont.  JOITE^BORO.  IKD. 


"  PHONO -ELECTRIC" 


WIRH       TOUGH." 

Trolley-Telephone-Telegraph. 


n  you   want  a  stroDg,  tough  and 
reliable  Une  wire,  use 

'  'PHONO-ELECTRIC.  " 
BRIDGEPORT  BRASS  CO.. 

19  Murray  St..  New  York. 


CEDAR    mf      RDLES 


UONG      DISTANCE     "phone 


A. P. Hopkins  &  Co.Escanaba.Micm. 


PAPER  PULLEYS 

Rockwood  Manufactiiring  Company,  Indianapolis,  Indiana,  U.  S.  A. 


tHERICSSON  IV^^^ 


USED  BY  SIGNAL  CORPS  U.S.  ARMY  and  ADOPTED  ASTHEIR  STANDARD. 

OUR  TELEPHONES  STAND  EVERY  TEST  AND  ARE  ALWAYS  SATISFACTORY. 
GIVE  THEM  ATRIAL  AND  B£  CONVINCED.    PARnCULARS  FREE. 

ERICSSON  TELEPHONE  CO.,  296  BROADWAY,  NEW  YORK. 


"Bullock  Electric 
Mfg.  Co,, 

CINCINNATI,  U.  S.  A. 

Wagner  Electric 
Mfg.  Co.f 

ST.  LOWS,  u.  s.  A. 

Dtrtd  and  Attermdng  Cutreni 
Eqaipmenls  for  Electric  Light  and 
Po^er.  287 


Queen  $:  COa, 

1010  Cbeatnnt  St.,  Fhila. 

480  MONON  BLDG..  CIICAIO. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra;, 
FocusTubes,  Induction  Coils. 


I-T-E  \M 


CIRCUIT  BREAKERS 

GUHER  ELECTRICAL  CO.,   PHILADELPHIA 


2,000  IN  USE. 

BIpoI&r  and     Multipolar  Moton 

Irom  K  to  50  horsepower.    nynA- 

10a  from  10  lights  to  700.    We  Mil 

r  rent.  Good  profits  Tor  agent*. 

Tie  Boluirt  £!«.  MI|!.Ca..Tror,QUl 


-I*!?? 


^;#fe^^ 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Generai.  Opfices:     142  MARKET  STREET, 
NEWARK,  N.  J. 

V^     Millions  in  use  on  One  Hundred  and  Forty- 
^  Five  (145)  railroads  in  tbe  United  States,  on 

over   Seven   Thousand    Five   Hundred  (7,500) 

miles  of  track. 


OHIO  ELECTRIC  WORKS, 

CLEVELAND,  OHIO, 

Are  now  mailing  their  new  illus- 
trated catalogue  of  the  leading 
Electric  Novelties  and  Appliances. 
Write  for  an  early  copy  with  dis- 
count sheet. 


^ESTIIN  ElBcisPioal  Ingtment  Co., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


Wastoa  Groasd  Detector  ssd  Ctrcnlt  TMt«r. 


Weston  Standard 
Portable 
Direct  Reading 

5IllIivoltmet*-r(9, 

'Voltammeters, 

A'njinet*'r«. 

Mi  I H  am  m  e  t  pr*i, 

Oronnd  Dct*?cior«.and 

Cirruit  Tettters, 

OliininelerM; 

Portable  Cialvanometers, 
Our  PortalDle  Instr'siraents  are  recognized 
asTbeStanda-d  the  world  over.    The  s«inl- 
Portable    Laboratory    Standards   are    sml 
better. 

Our   Station    Voltmeters  and  Ammeters 
areunsurpassedinpointof  est^-emeaceuracy 
and  lowest  consumption  of  energy. 
BERUN— EoropeftD  Weston  Eiectrlcal  IiLrtrmnent 

Co.,  Rltterstrvse  No.  68. 
LONDON— Elliott  Bros.,  So.  101  St.  Matties  Lutp. 

Mention  the  Westees   ELErrBiciAS  when 
writing  for  catalogues. 


BEARDSLEY   GRAVITY   DAM 

AND  CONSTRUCTION  CO., 

Contractors  and  Buildors  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  ccnti  in  stamps,  we  wil!  mail  to  any  addreaa  our  book  entitled,  The  GraiHly  Dam. 
207  MAIN  ST.        Write  M.  W.  STARK,  Sec'y  and Treas.,  for  particulars.       ELKHART.  IND, 


HOLOPHANE  CLASS  CO., 

IS  Eas«  32nci    St.,  IME\A/'  YOFVIC. 

Compound  Prism 
Globes  and  Shadot 

FOR  ALL  KINDS  OF  UGHTIIM. 
TWO  «10E,D        UlA^Ckia 

OWE  8II.TEB  In  e  a  a  1 V 

Axtrdti  •!  P.fl.  ElFO.ItUll. 
WRITK  FOR  CATALOOUK. 
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DIEHL  ELECTRIC  FANS 

STANDARD  OF  THE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 

CEILING  FANS 


No.  2S.    ceiLINO. 
4  Blades  with  Switch.    Hlih  eHlclency,  Low  Price.' 


2    DIFFERENT   TYPES, 
10    DESIGNS, 
20    FINISHIS, 

2  OR    4    BLADES, 

3  SPEEDS. 


To  sultallcondltlons  and  any  volt* 
afre  on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS, 

9,   12  AND   le-INCH, 

I  I O,  220,  250,  500  VOLTS, 

THREE  SPEEDS. 


SEND  FOR  DBSCOIPTIVB 
CATALOOUE. 


^ 


DESK  PAN  MOTOR. 
9-i3-id  Inches. 


DIEHL    MANUFACTURING    CO 


[new  YORK.  561-563  Broadway. 

cunuu   onnup    Chicago,  192-104  van  Buren  st. 

SHOW     nUOiyiS   I  BOSTON,   128-132  Essex  St. 

PHILADELPHIA,  W.  Irwin  Cheyney  A  Co. 
I  NEW  ORLEANS,  Newman-Spranley  Co..  Ltd. 


MAIN  OFFICE  AND  WORKS: 

ELIZABETHPORT,  N.  J. 


BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 

Af>'\XC^T^TT^T\yT      /'^C^     J  TIVTTT^^^     From  which  may  quickly  be  formed,  wired  and  iostalled 
^5   T   ^5    1  xVl      \mJ  r       \J  k\  JL    X    ^5     anything  in  the  shape  of  thoroughly  weatherproof 

ELECTRIC    SIGNS    or    ELECTRICAL    DECORATIONS   of  any  ,.yle  or  variety 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  different. 


TUBBB    BREtV8TER   BECBPTACI.E8   ASSBUBIiED 
AMD   COKNBCTED   TOGETHEB. 

Illaslraling  method  ot  use  and  limplicityof  means  by  which  a  perfectly  rigid,  yet  readily  adjustable,  construction 

in  any  form  or  detign  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who  want  to   keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PABTB  OP  THR  riVIT  BEADf 
TO  A8l»R»Bl.li. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


I2«I4  Beaver  Street,  NEWARK,  N.  J. 
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The  Electric  Storage  Battery  Co. 

Allegheny  Avenue  and  I9th  Street,  Philadelphia,  Pa. 

Sales        t        New  York.           Boston,             Chicago.                Baltimore,                 St.  Louis,                 Cleveland,            San  Francisco.                 I'hiladelimua.                              Detroit 
Oppr;b9:  1      100  Broadway.    60  Slate  St.    Marquette  Bldg.     Equitable  Bldg.      Walnwright  Bldg.      New  England  Bldg.    Nevada  Block.      .ilk'gheny  Ave,  and  10th  St.      Michigan  Electric  Co. 

PUMINUM    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Ws  sell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incindescent  Lamps  and  Everythinc  Else. 

:BA.K:K^ii   «&   00., 

MANUFACTURERS  OF  PLATINUM   IN   ALL  SHAPES. 

Newark.  N,  J,  New  York  Office.  120  Liberty  Street. 


Genuine  Telephone  Wire 

Of  highest  conductivity  and  heaviest  galvanizing,  made   in  accordance  with   the    specifications   of  the  largest 
Telegraph  and  Telephone  Companies,  has  an  embossed  tin  seal  securely  riveted  around  every  bundle  as  follows  : 


■UlliESl 


■Llllltt 


Bundle   of  Telephone  Wire 
with  Seal  Attached. 


AVOID   SUBSTITUTION 

ALSO 


of  inferior  wires  by  seeing  that  every  bundle  is  tagged 
(according  to  grade)  with  one  of  these  seals. 


Copper  Wire,  bare  and  insulated,  single  and 
stranded,  for  telephone,  light  and  power. 

GALVANIZED  STRAND. 


AMERICAN  STEEL  &  WIRE  CO.,  i 

THE  ROOKERY,    CHICAGO.   ILL.  I 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co. ...  — 

Akron  Smoking  Pipe  Co 22 

American  Battery  Co 18 

American  Bridge  Company.. .11 
American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Heater  Co.. 10 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. .11 
Amer.  "Reflt.  &  Lighting  Co. ..11 

Amer.  School  of  Corresp 16 

Amer.  Steel  &  Wire  Company.  3 
Amer.  Toll  Telephone  Co ....  li 
Amer.  Vitrified  Conduit  Co... 18 
Anderson  &  Sons,  W.  H 19 

Baker  A  Company 3 

Ball  Engine  Company 18 

Bamaclo,  F.  W 18 

Barnes  Company,  Wallace....— 

Bamett  Company,  G.  &  H 22 

Beardsley  Gravity  Dam  & 

Construction  Co 1 

Becker  Brothers — 

Benham,  George  W 19 

Berthold  AJennings 19 

Eesly  &  Co.,  Charles  H 32 

Big  Four  R.R — 

Bissell  Company,  The  F — 

Bossert  El.  Construction  Co.  .23 
Bowers  Manufacturing  Co  . .  .22 

Bridgeport  Brass  Co I 

Brunt  Porcelain  Works,  G.  F.  7 
Bullock  Electric  Mfg.  Co 1 

Carlisle  &  Finch  Co — 

Central  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  i;  EL  Co..  16 
Century  Telephone  Const.  Co.— 

ChaiUet .  Adolphe  A II 

Chicago  &  Alton  Railroad — 15 


C.&N.  W.K.  R 18 

Chicago  Edison  Company —  4 
Chicago  Flexible  Shaft  Co...— 
Chic.  Fuse  Wire  &  Mfg.  Co. ..12 
Chic.  House  Wrecking  Co....— 

C,  M.  &  St.  P.  R.  R 18 

Chicago  Telephone  Co. 14 

Chic.  Telephone  Supply  Co.. .16 

Church,  Isaac 11 

College  City  Electric  Co 10 

Columbia  Telephone  Mfg.Co.— 
Columbus  Batt.  &  Spec.  Co..  — 
Continuous  Rail  Joint  Com- 

panyof  America 1 

Coolldge  Fuel  &  Supply  Co..  19 

Crescent  Mfg.  Company 10 

Crocker- Wheeler  Company..— 

Cutler-Hammer  Mfg.  Co 16 

CutterElec.&  Mfg.  Company.  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  9 
DeDion-BoutonMotoretteCo.  4 
Diamond  Meter  Company....  4 

Diehl  Mfg.  Company 2 

Dison  Crucible  Co.,  Joseph. .18 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company b 

Edwards  &  Company 12 

Eldredge  Electric  Mfg.  Co.. .  — 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company.  10 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company . .  .20 
Elec.  Motor  &  Equipment  Co.  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co b 

Ericsson  Telephone  Company  1 

Farr  Teh  &  Coil  Supp.Co....  18 
"For  Sale" Advertisements  ..  12 
Ft.  Wayne  Elec.  Works.,  Inc.. 21 


Fowler,  John  H 19 

Franklin  Eng.  &  Elec.  Co. ...— 
Gene^al  Electric  Company. ..  7 
General     Incandescent    Arc 

Light  Company 10 

General  Incand.  Lamp  Co — 

Globe  Auto.  Telephone  Co.. . .  15 
Gordon  Battery  Company....  10 

Gould  Storage  Battery  Co 4 

Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company...  12 

Hartford  Steam  Boiler  In- 
spection &  Insurance  Co.. . — 
Hazard  Manufacturing  Co. ..— 
Heath  Electric  Company  — U 

Helios-Upton  Company 22 

Hobart  Elec.  Mfg.  Company..  1 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Company. ..  1 
Holtzer-Cabot  Electric  Co...  6 

Hopkins  &  Co.,  A.  P 1 

Huebel  &  Co.,  C.  J 1? 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Independent  TeL  Const.  Co.. 16 
Independent  Tel.  Supply  Co.  16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co....  i 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools 16 

Jeffrey  Manufacturing  Co — 18 

Johnston,  Thomas  J 11 

Kansas  City  TeL  Mfg.  Co — 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 16,  17 


Keystone  Elect.  Inst.  Co 9 

Klein  &  Son,  Mathias 19 

Kokomo  Tel.  &  EI.  M.  Co 16 

KuselTel.&El.Mfg.Co.,D.A.  16 

Leather  Preserv.  M.  Corp 19 

Leavitt,  R.  H 19 

Leclanche  Battery  Company.12 

Leffel  &  Co.,  James 18 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

Malt  by  Lumber  Company. ..  19 
Manhattan  G^n'l  Const.   Co.  4 

Manross,  F.  N 12 

Mason  Tel.  Pay  Station  Co ...  14 

Matthews  &  Bros.,  W.  N 13 

McLennan  &  Company,  K 10 

McRoy,  John  T 10 

Meredith  Cedar  Co..  J.  P 19 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Missouri  Electrical  Mfg.  Co..— 

Modem  Gas  Engine  Co 18 

Mogadore  Insulator  Co 32 

Monarch  Fire  AppL  Co Se 

Monon  Railroad 18 

Moon  Mfg.  Co.,  The — 

Munsell  &  Co.,  Eugene — 

National  Carbon  Company...— 
National  Conduit  &CableCo.lO 

National  India  Rubber  Co — 

National  TeL  Equipm.  Co... .14 

New  York  Ins.  Wire  Co 9 

Non-Polarizing  Dry  Batt.  Co.— 
Northern  Elec.  Mfg.  Co 9 

Ohio  Electric  Works 1 

Okonite  Company,  The 1 

Ozan  Lumber  Company 19 

Pacific  Electric  Company — 

Palmer  &.  Olson 5 


Palmer  Brothers 18 

Paragon  Fan&  Motor  Co — 

ParsellA  Weed 11 

Perrizo  &Sons — 

Peru  Elec.  Mfg.  Company 5 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. . .  1 1 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 18 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter-Morse  Company 19 

Queen  &  Company I 

Reislnger,  Hugo — 

Reynolds  Electric  Co 23 

R.  I.  TeLeph.  &  Elec.  Co — 

RichmondtELWireCond.  Co.  5 

Rockwood  Mfg.  Company 1 

Roebling's  Sens  Co.,  J.  A 17 

Rose  Polytechnic  Institute. .12 

Sage  &  Bro.,  P.  B 12 

St.  Louis  Elec.  Supply  Co...   15 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company..— 

Schureman  &  Hayden 12 

Shelby  Electric  Company l 

Simplex  Electrical  Co.,  The.,  l 
Simplex  Interior  Telep.  Co..  17 

Smith  &  Hemenway  Co 19 

Smith  Co.,  S.  Morgan 18 

Spahr&  Swingle 16 

Specialty  Mfg.  Company 4 

Spies  Electric  Company 16 

Spon  &  Chamberlain — 

Sprague  Electric  Company  ..  5 

Standard  Construction  Co 16 

Standard  TeL  &  Elec.  Co 17 

Standard  Underg.  Cable  Co. .  .— 
Stanley  Elec.  Mfg.  Company..  9 
Stanley  Instrument  Co 5 


Star  Brass  Works — 

Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company., .14 

Sterling  Varnish  Co.,  The 5 

Stilwell- Bierce      &    Smith-. 

Vaile  Company n 

Stow  Mfg.  Company 19 

Stromberg-Carlson   TeL  Mfg. 
Company 15 

Strowger  Aut.  Tel.  Exchange  15 
Sturtevant  Company,  B.  F....22 
Swarts  Metal  Refining  Co ....  13 

Telephone  Co.  of  Amer  ,  The  17 

Tenn,  Lumber  Company 10 

Thomas,  WUcox  &  Dietz 16 

Torrey  Cedar  Company 19 

Turner  Brass  Works 12 

Union  Switchboard  Co 15 

Valentine-Clark  Co.,  The 19 

Varley  Duplex  Magnet  Co. .  16 
Vulcanized  Fiber  Company. .22 

Wagner  Electric  Mfg.  Co 1 

Wagner,  Hertwrt  A 10 

Walsh's  Sons  &  Company...  12 
Warren  El.  Mfg.  Company ...  0 
Weatherproof  Sect.  Pole  Co. 19 

Western  Electric  Co 7 

Western  EL  Supply  Company.  8 
Westlnghouse       Electric     & 

Manufacturing  Company. .  20 
Weston  Electrical  Inst.  Co. ..  1 

Willyoung,  Elmer  G 12 

Wisconsin  Central  R.  R 18 

Wittenberg  Cedar  Co 19 

Worcester  Company.,  C.  H..  19 
Worcester  Polytechnic  Inst.  12 

Yawman  &  Erbe  JIfg.  Co 16 

Yurgae  Signalphone  Mfg.  Co.14 

ZerbeCompany 12 


For    01^ssifl6d    Ii:i.cie-3 
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PARAGON 
FAN  MOTORS. 


>A^Ri-rE:    F-oi 


»RICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO 


The  only  Fan  made  with  flat,  square  back, 
adjustable  self-oUlng  boxes,  with  Phosphor 
Bronze  Bearings.  Most  easily  installed.  Simply 
lagRed  or  bolted  to  opening.    Sizes  14  to  96  in. 

Catalogue  and  Discounts  on  Application. 

Export  quotations  F.  O.  B..  N.  Y.  We  manu- 
facture Desk  Fans,  CouDter  and  Floor  Column 
Fans,  direct-connected  for  waterpower;  Belted 
Celling  and  Column  Fans,  Water  Motors. 


for  all  standard  voltages  of  Direct  Current,  cor- 
rect electrical  and  mechanical  construction, 
Most  efflctenl.  Motoramply  protected  and  con- 
venient for  Inspection.  Self-oiling  boxes.  Car- 
bon brushes  and  automatic  feed  rheostat  with 
automatic  release.  Motor  may  be  detached  and 
utilized  for  other  purposes. 

Motor  and  Fan  Frame  shipped  separately, 
making  installation  simple  and  easy.  Sizes,  30 
Inches,  36  inches,  42  inches  and  48  inches. 


SPECIALTY  MFC.  CO., 

400  and  402  South  Meridian  Street,   INDIANAPOLIS,  INDIANA,  U.  S.  A. 


MANHATTAN  SERIES 

A.  C.  Enclosed 
Arc  Lamp  System. 

ENCLOSED   ARC   LAMPS   FOR   ALL   CIRCUITS. 

MANHATTAN  GENERAL  CONSTRUCTION  COMPANY, 

SALES  OFFICE:  ii  BROADWAY,  NEW  YORK. 


MWmi-Mmmi 


SOLE   AMERICAN   AGENTS 

AND 
LICENSED    MANUFACTURERS 


^nmmifi  "°'°'" 


BOUTON&.CO.  OFFRANCC. 


DE   DiON   ''MOTORETTES' 


STANDARD 

OF  THE 

WORLD. 


"Motorettes"mav  be  seen  and  tried 
at  CHICAQO  OFFICE,  147  Mlchlsan 
Avenue.  '^-—  -  _  _ 

N.  Ya  Type  "Wlotorette." 

DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


GOULD  STORAGE  BATTERIES. 


ESFKCIAI^LT  ADAPTED  FOB 

STREET  RAILWAY 
POWER  PLANTS. 

ALSO  CENTRAL  STATIONS 
AND  ELECTRIC  VEHICLES. 

Electric  Elevators,  Railroad  Signal 
Apparatus,  Telegraphs,  Telephones, 
Electric   Fire   Alarms. 

Send  for  Description  and  Catalogue. 

GOULD  STORAGE  BATTERY  CO., 

HEW  YORK  OFFICE,  25  West  33d  St. 
Work!.  DEPEW,  N.  Y.  NEW  YORK, N.  Y., U.S.  A. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERN  TYPE  "E.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 


June 


1901 
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EDISON 

BATTERY  FAN  OUTFITS 


...WITH. 


EDISON  LALANDE  CELLS 

Are  ine  only  efficient  battery  fan  outfits  on  tho 
market.    Invaluable  for  tbe  sick  rooa. 


Write  for  Catalogue  >'o.  4. 

EDISON     MFG.    CO.. 

FACTORY.  ORANGE,  NEW  JERSEY.  U.S.A. 
New  York  Office:  135  Fifth  Avenue 
Chicago  Office:  144  Wabash  Avenue. 
Foreign  Department,  15  Cedar  Street,  Kew  York. 


DIRECT  CURRENT 

"FALCON" 

FAN   MOTORS. 


\\  AIL  a;; J  C STM EN T. 


12, 15, 18  Inch. 

100,  125,200, 
250  Volts. 

THREE  SPEEDS. 

HAS     UNIVERSAL 

JOINT 

MAKING  IT 

ADJUSTABLE  AS 

WALL  OR  DESK 

FAN. 

NOISELESS 

aad 
DURABLE. 


WB  HAVE  FANS  FOR  ALL  REQUIREMENTS. 

SEND  FOR  1901  CATALOOUB. 

Cmlral  (ElrrimCmtt^mug, 

ELECTRICAL  SUPPLIES, 

264-266'268-270  Fifth  Avenue, 
CHICAGO. 


TRADE  KABK. 


"PALMER    ®.    OLSON 
I.     2.     5.     5.     l}i.    10    H.    P. 

FOR    COMPACTNESS. 

DURABILITY. 

HIGHEST    EFFICIENCY. 

SIMPLICITY. 

NOISELESSNESS. 


Detailed     Mechanical     and     Elec- 
trical Perfection  and  Graceful 
Design    ii\    - 

Motor 
Corvstrviction. 


CatAlotfvjo  and  price-lists  on  application. 

PALMER. 
(Si  OLSON 

MANVrACTVR.ERS. 

210  Centre  Street, 
NEW  YORK. 


CHANCE 
IT 


Vest  time  you  are  in  the  market  for  JIains  and 
Branches.  Specify  *-PBBU"  and  see  what  you 
i<et.  We  claim  thev  are  the  best  in  the  world.  You 
prove  It,  but  be  sure  the  goods  are  stamped 
"PKKU."  The  •'  KFI>  BOOK."  tells 
about  them;  free  for  the  asking. 

PERU  ELECTRIC  MFC.  COMPANY,  Peru,  Ind. 


ELECTRIC  POWER 


LUNDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  Illustrated  Bulletin  No.  03205. 

CORRESPOIDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 

GENERAL  OFFICES:    B27-B31   WEST  34th  ST.,  NEW  YORK. 
BRANCH  OFFICES:  CHICAGO,  BOSTON,  ST.  LOUIS,  BALTIMORE. 


STIRLING   EXTRA    INSULATING    VARNISH. 

Sterlings  Extra  Black  FlDlsblng:  Tamlali, 

Sterling:  Black  Air  Drylnfir  Varnlsit, 

Steriins:  Black  Core  Vlate  Tamlalu 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO.. 

96  CoimoreRow,  Birmingham,  England. 


lEBlRMYSlS  PROOF  CONDUll 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  3^-inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  ij^  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1 1 1 E  and  t  It  6  Manhattan  Building,  CHICAtO. 


flECTfiO  QALVAN/ZfD  (ONDU/T 


-• ALL  FITTINGS 

RICHMONDT  ELECTRIC  WIRE  COMDli/T  C{}. 

Of  MILWAUKEE,  WIS, 

ADDRf5S    ALL  CORRESPONDENCE  TO  FACTORy  OFFICE  WMKEGANJLL. 


DON'T  FORGET 

YOU  ARE    LOSING   MONEY  BY  USING  OLD  FASHIONED    END    BEARING  METERS. 
STANLEY  METERS  SAVE  YOU  TfflS  LOSS. 


SEND   FOR  DESCRIPTION. 


Stanley    Instrument    Company. 

General  Sales  Department :    144  Broadway,  NEW  YORK,  N.  V. 

Pacific  Coast  Agency:  33  New  Montgomery  St.,  SAN  FRANCISCO,  CAL. 
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THERE     \M^ll.L. 


A   HOT  TIME 

IN   EVERY  OLD  TOWN   THIS  SUMMER. 

Keep  Cool-H.-C.  Fan  RNotors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages. 

HOLTZER-CABOT  ELECTRIC  CO., 


Send  for  1901  Catalogue  and  Prices.     397  Dearbom  St.,  CHICAGO. 


Factory,  Brookline,  Mass. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AAjBBtera,  In*.  La^ps. 

Inc.  El.  Lt.  Manipulator  Co. 
AnrhoFH  (Tel.  <Sfc  Tel.) 

MaUbews  A  liro.,  W.  N. 
Anmwelmtor*. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Ar«  Lamp*. 

Central  Electric  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hellos-Upton  Co. 

Manhattan  Gen'l  Const.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Avtomobll«v* 

DeDion-Bouton  Motorette  Co. 

Lowell  Model  Co. 
Babbitt         H*tal         and 

Solder. 

Gr.  Western  Sm.  andRefg.Co. 

Swarts  Metal  Refining  Co. 
Batterlen  and  Jars. 

Central  Electric  Co. 

Columbus  Oatt.  A  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Non-PolarlzIng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Electric  Supply  Co. 
Battery  Solution. 

Spahr  A  Swingle. 
Bella,  Bnxaera*  IDto. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Weitern  Elec.  Supply  Co. 
Belt    DreaalnK. 

Leather  Preserver  Mfg.  Corp. 
Beltlnv. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blovrcra. 

3turteTantCo..B.  F. 
Bollera. 

Chicago  House  Wrecking  Co. 

BoltH  (RxpansioD). 

Church,  Isaac. 
Booica,  Bleotrloal. 

Electrician  Publishing  Co. 
Bridvea    and    Bnlldlnva 
(Bteel). 

American  Bridge  Co. 
Draaliea, 

Becker  Bros. 

Central  Electric  Co. 

General  Electrical  Repair  Co. 

HobartElec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

SageABro..  F.  B. 

Western  Electric  Company. 
Cablea  (See  Insulated  Wires.) 
Cablea,  Blrctrlo  (Seelnsu- 

latedWires)Copper,  Sbcet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfc  Co. 

National  Conduit  A  CaVjle Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Oarbona,      Polata       and 

Platea. 

Central  Electric  Co. 

Ohlcafjo  EdlBon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

RelBlnger.  Hugo. 

Western  Elect.  Supply  Co, 
CaatlBSB. 

Smith  Co.,  S.  Morgan. 
Cbaiaa. 

Jeffrey  Mfg.  Co. 
Ctrevtt   Brealcera. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company, 
Caal   M  Ajibea  Handling 

Maoblaerv. 

Jeffrey  Mfg.  Co. 
Colla  and  Maometa. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company 


Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co.,  K. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnlt  and  Condnlta. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy,  John  T. 

Richmondt  El. Wire  Cond.  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Conneetora    and   Terml- 

nala   (Patent). 

American  Elec.  Fuse  Co. 
Conatrnctlon  &  Repalra, 

Becker  Bros. 

Chicago  Edison  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractora    and     Blec- 

trlc  LtflTbt  Plauta. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wuirnor  Electric  Ml'g.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestinghouseElec.A  Mfg.Co. 
Copper.  Horap,  Bonsrht. 

Swarts  Metal  Refining  Co. 
Copper  Wirea. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correanondence  Soboola 

Amer.  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 

Croaa-Arm  Braces.  Etc. 

Anderson  A  Sons.  W.  H. 
Croaa-Arma^     Plna      and 
Bracketa. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpis.  Arm.  Brack.  A  Pin  Co. 

Li-avitI,  R.  H. 

Tennessee  Lumber  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onta    and  STrltcbea. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

ChlcaRO  Edison  Co. 

Cnitf--.;  riiv  Elfflrlo  Co. 

n.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Snpply  Co. 

Westlnghbuse  El.  A  Mfg.  Co. 
Cnta. 

Franklin  Eng.  A  Electro  Co. 
Dxnamns  and  Motora. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

ChlcaRo  House  Wrecking  Co. 

Croeker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co, 

Gref^ory  Electric  Co. 

Hobart  Elec,  Mfg.  Co. 

Holl/nr-Cabot  Electric  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg,  Co. 

Ohio  Electric  Works. 

Palmer  A  Olson. 

Parsell  &  Weed. 

Schnreman  A  Hayden. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Sturtevanl  Co.,  B.  F. 


Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Heatins   Appl. 

Amer.  Electrical  Heater  Co. 
Blectrlo   RallvraTa. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
£lectrlc  Sl^iicna. 

Elec.  Motor  A  Equipment  Co. 
Blectrloal   and  Mecban- 

ical  Bnerlneera. 

Chaillet,  Adolphe  A. 

Illinois  Maintenance  Co. 

Sargent  &  Lundy. 

Wagner,  Herbert  A. 
Electrical   Inatrnmenta. 

Central  Electric  Go. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

Piguolet,  L.  M, 

Queen  A  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Electrical  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

WlUyoung,  Elmer  G. 
IZlectro-PIatlnr  MachV* 

BeslT  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
EleTatora-Conveyora. 

Jeffrey  Mfg.  Co. 
Elnsrlnea,   Gaa. 

Modern  Gas  Engine  Co, 

PalmeiVBros. 

Parsell  A  Weed. 
Bne-inea,   Steam. 

Ball  Engine  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 
Bxb'at  Steam  Apparat'a. 

American  District  Steam  Co. 
Fan  Ontdta. 

Central  Electric  Co. 

Crocker- Wheeler  Company, 

Dlehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

Genei-al  Inc.  Arc  Light  Co. 

Holtzer-Cabot  Electric  f:o. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Specialty  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Barnett  C0..G.  A  H. 
Fire  Kxtingrnlabera. 

Monarch  Fire  Appliance  Co. 
Fla«]ierH. 

Reynolds  Electric  Company. 
Flexible  Sbafta. 

Chicago  FlGxIl>Ie  Shaft  Co. 

Stow  Mfg.  Co. 
Forgrea. 

Sturtevant  Co.,  B.  F. 
FurnaceH. 

Chicago  FloxUilc  Shaft  Co. 
Fnaea  and   Fnae  "Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.  Co. 

D.  AW.  Fuse  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Geara. 

Besly  A  Co.,  Chas.  H. 
General    Blec.  Snppllea. 

Bissell  Company,  The  P. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globea     and     Blectrteal 

Olaaafrare. 

Holophane  Glass  Co. 

Phceniz  Glass  Co. 

Western  Elect.  Supply  Co. 


Grapbite    Specialtiea. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre- Graphite  Co. 
Heating     and   Ventilat- 
ing; Apparatna. 

Sturtevant  Co.,  B.  F. 
Holdera,  Inc.   Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 
I^rniters. 

Carlisle  A  Finch  Co. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Institutes. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Inanlatora   and   Inanlat- 

ingr  Matertala. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 
.  Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

MunseU  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex:  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Inanlated      "Wlrea       and 

Cablea— Maarnet  "Wirea. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Eleotrlc  Appliance  Co, 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins. Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co, 

Western  Electric  Company. 
Junction   Boxea. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Lampa*   Incandeaoent. 

Central  Elftctrlcr  Co. 

Chicago  Eiason  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lampa,  Inc.,  Adjnatera. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
Ijamps,    Incandescent  — 

Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
LicrhtninK'  Arreatera. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Mnemen'a  Olimbera. 

Anderson  A  Sons,  W.  H; 

Klein  A  Son,  Mathtas. 

Smith  A  Hemenway  Go. 
Havnet   'Wlraa. 

(See  InsuUted  Wires.) 


Metera. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Muusell  A  Co.,  Eugene. 
MinlnHT  Apparatna*  Bleo. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
motors  — See    Dynamos  and 

Motors. 
Paclcins. 

Besly  &  Co.,  Chas.  H. 
Patent  Attorneya, 

Barnaclo,  F.  W. 

Johnston,  Thomas  J. 
Pboapbor  Bronae. 

Besly  A  Co.,  Chas.  H. 

Phosphor  Bronze Sm.Co., Ltd. 


Bouffbt      and 


Platinum 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Polea   and   Tlaa. 

Benham,  George  W. 
Berthold  &  Jennings. 
Coolidge  Fuel  A  Supply  Co. 
Fowler,  John  H. 
Hopkins  A  Co.,  A.  P. 
Huebel  A  Co.,  C.  J. 
Lindsley  Bros.  Co. 
Maltby  Lumber  Co. 
Meredith  Cedar  Co.,  J.  P. 
Ozan  Lumber  Company. 
Perrlzo  A  Sons. 
Pittsburff  A  L.  S,  Iron  Co. 
Porter- Morse  Co, 
Sterling  A  Son,  W.  G. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Weatherproof  Sect.  Pole  Co. 
Wittenberg  Cedar  Co. 
Worcester  Co.,  C.  H. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
PoTrer      Tranamlaaion 

Hacblnery. 

Jeffrey  Mfg.  Co, 

Smith  Co.,  S.  Morgan. 

StUwell-Bierce    Smlth-Valle. 
Pnllera. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile. 
Rail  Bonda. 

American  Steel  A  Wire  Co, 
Rail  Jolnta. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reflnera. 

Gt.  West.  Sm.and  ReflnlngCo. 

Swarts  Metal  Refining  Co. 
Reflectora. 

Amer.  Reflector  &  Ltg.  Co. 
Re-'Wtndingr— Repalra. 

Becker  Bros. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rbeoatata. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co, 

Sage  A  Bro.,  F.  B. 

Westlnchouse  El.  A  Mfg.  Co, 

Seeond-Hand  Blaob'y. 

Chicago  House  Wrecking  Co. 
Gregory  Electric  Co, 
Illinois  Maintenance  Co. 
Matthews  A  Bros..  W.  N. 
Schureman  A  Hayden. 
Walsh's  Sons  A  Co. 
Sbadea. 
Amer.  Reflector  A  Ltg.  Co, 
Pacific  Electric  Co, 

SpeaUinr  Tnbea. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Speed   Indloatora. 

Besly  A  Co.,  Cbas.H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
Spriuva. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace, 

Manroii,  F.  N. 


For    iVIrfcVtsilDetioal    Irxde^s:    o«    ^^ca-%?'©Jrtis©t*^e«»t®     Se©    I»^g© 


Steel  Boxea. 

Bossert  Elec.  Const.  Co. 

Storage  Batteriea. 

imerican  Battery  Co. 
Columbus  Batt.  A  Spec.  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Helios-Upton  Co. 

Stmetnral  Iron  Work. 

American  Bridge  Co. 

Tapea.  Inaulatiny. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

(Telepbonea,  Telepbone 
Material  and  Switch. 
boarda.. 

American  Elec.  Fuse  Co. 
American  El.  Telephone  Co. 
American  Toll  Telephone  Co. 
Bissell  Company,  The  F. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co, 
Century  Telephone  Const.  Co. 
Chicago  Telephone  Sup.  Co. 
Columbia  Telephone  Mfg  Co. 
Ericsson  Telephone  Co. 
Farr  Tel.  A  Cons.  Supply  Co. 
Globe  Automatic  Tel.  Co. 
Holtzer-Cabot  Electric  Co. 
Independent  Tel.  Const.  Co. 
Independent  Tel.  Supply  Co. 
Kansas  City  Tel.  Mfg.Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Kusel  Tel.  A  El.  Mfg.Co.. D.  A. 
Mason  Tetep.  Pay  Station  Co. 
Missouri  Electrical  Mfe,  Co 
Moon  Mfg.  Co.,  The 
National  Tel,  Equipm.  Co. 
Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 
St.  Louis  Elec.  Supply  Co. 
Simplex  Interior  Telep.  Co. 
Standard  Construction  Co. 
Standard  Tel.  A  El.  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co 
StrowgerAut.  Tel.  Exchange. 
Telephone  Co.  of  Amer.,  The. 
Thomas,  Wilcox  A  Dletz. 
Union  Switchboard  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Yurgae  Slgnalphone  Mfg.  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 
Toola. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Co. 

Smith  &  Hemenway  Co. 
TorcJiew. 

Turner  Brass  Works. 
Tranaformera. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co, 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.   Co 

Trnclca,  Elleotric  Gar. 

General  Electric  Co. 
Westlnghouse  EI.  A  Mfg.  Co 

Turbine  Water  Wheela. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile. 
Varnlataea. 

Sterling  Varnish  Co. 
Vulcanlaed    Fibre. 

Vulcanized  Fibre  Go. 

Whlte-Traablnv    U'oVa. 

Star  Brass  Works, 

Wire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas    H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Independent  Tel.  Supply  Co 
Okonlte  Co.,  The 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Ca 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 

X-Rar  Oatflta. 

Queen  it  do. 
WlUycmnK,  Elmer  Q. 
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THE  GENERAL  ELECTRIC  COMPANY 


jvi:A.;vup^A.cTui«KiefS 


THOMSON     RECORDING     WATTMETERS. 


For  all  Classes  of  Service 
and  of  all  Capacities 


FROM  3  AMPERES  TO  30,000  AMPERES. 


GENERAL  ELECTRIC  COMPANY,  Schenectady,  N.  Y. 

Chicago  Office,  Monadnock  Building. 


Sales  Offices  in  All  Large  Cities. 
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HIGH  GRADE 

Porcelain  Insulators, 


ALL    STYLES    AND    SIZES. 


24 


36 


~5 


2.0 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING    BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED    "BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

-o. ,.  EAST    LIVERPOOL,    OHIO. 


Western  Electric  Generators. 

CENTRAL   STATIO^S. 

Isolated  Plants.     Arc  Lighting  Systems. 

LIGHTING  AND  POWER  PURPOSES. 


WESTERN  ELECTRIC  COflPANY 

CHICAGO.  ST.  LOUIS.         PHILADELPHIA.        NEW  YORK. 


AnERICAN  ELECTRIC  COMPANY, 
5f.  Paul,  Minn. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cal. 


STANDARD  ELECTRIC  COnPANY,  KILBOURNE  &  CLARK  COMPANY, 

Cincinnati,  Ohio.  Seattle,  Wa5h. 

LONDON.  PARIS. 


ANTWERP 


WESTERN    ELECTRICIAN 
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A  MONEY  SAVER. 


«»1. 


LOWATT 

INCANDESCENT    LAMPS 


Has  complete  metal  reflector  entirely  within  ihe  bulb,  directly 
behind  a  multi-coiled  carbon  filament. 

An  8=candlepower  lamp  does  the 
work  of  an  ordinary  32=c.  p.  lamp. 

You  Can   Figure   How  fluch   You  Save. 


8-CANDLEPOWER  CONVEX.    (Cut  full  size.) 


Concave  type  concentrates  the  light;  especially  desirable  for 
show  windows,  signs,  etc.;  too  concentrated  for 
general  use  unless  frosted. 

Convex  type  diffuses  the  light  and  increases  its  power  and  in- 
tensity; gives  better  satisfaction  for  general  use. 

Side  type  designed  for  locations  where  sockets  are  at  right 
angles  to  the  object  to  be  lighted. 


PRICES,  DESCRIPTIVE  MATTER, 
ETC.,  ON  APPLICATION. 


w 


8-CANDIiEPOWER  CONCAVE.  (Cut  full  slze.l 


Western  Electrical  Supply  Co., 

ST.  LOUIS,  U.  5.  A. 

NEW  YORK  OFFICE,  149  Broadway.  WAREHOUSE,  91  Liberty  Street. 
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Lubricating  Department. 


I>GARBORN  OI1.IS  are  all  high 
grade,  high  price  (per  gallon),  cheap 
(per  month)  and  money  sa-ved. 

II-    CMEIVIISTS. 
DEARBORN      DRUO     &      OHEIVIIOAL-     NA/ORKS, 

27,  2S,  29,  30,  31,   32,  33  ond   34     ■RliBkL-'rO     ^UII_^IIMO,     <St-tl<SA.<S^,     II-L.. 

WM.  H.  EDCAR,  President.  TELEPHONE,  HARRISON   1358  AND   1373. 


Ofi^  Of  OUR  ^peciA)cnc5 

^Hp  tT3   UTTCe' ST6RV- A      —        -  x« 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  I, ^.CH'fp^OO^^S,. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 

SIO    IVlEirdvj^'t'bc:^    building;,    ^hl^eks^^: 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY  _ 

01110 


Pioneers  in  Polyphase  Work. 

Stanley  Electric  Manufacturing  Co., 

PITTSFIELD,  MASS., 

Manufacturers  of  the  S.  Ki  C.  SYSTEM  of  high-grade  appa- 
ratus for  the  Generation,  Transmission,  Distribution  and  Utilization  of 
Electrical   Power. 

RAILWAY  LIGHTING  and 
MINING  EQUIPMENTS. 


SALES  OFFICES: 


Northern  Electrical  Manufacturing  Co., 

MADISON,  WIS. 


NEW  YORK, 

71  Broadway. 


BOSTON.  PHILADELPHIA,  SAN  FRANCISCO, 

Equitable  Bide.  26  S.  I5tb  St.  31-33  New  Montgomery  St. 


PITTSBURQ,  SEATTLE,  WASH., 

724  Dusquene  Way.  Pioneer  Bldg. 


WINSTOV-SALEn. 
North  Carolina. 


ROCK  HILL, 

South  Carolina. 


TORONTO,  CANADA,  Canadian  Qeneral  Electric  Co. 


lO 
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EACO  SSI  BATTERY 


The  very  best  Dry  Battery  that  money 
and  experience  can  put  together.  We 
give  it  our  name  and  with  it  goes  our 
guarantee.  For  telephone  and  other 
heavy  work  it  has  no  equal,  and  we 
recommend  it  for  use  where  hard 
service  is  required. 


ELECTRIC  APPLIANCE  COMPANY 

92  and  94  W.  Van  Buren  Street,    -    CHICAGO. 


DEWAR  BULBS  FOR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  at,d  STRONO. 

MICA  INSULATOR  CO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


E 


NGINEERING. 


HBRBERT  A.  WACNER, 

Consulting  Engineer, 
RAILWAY  LIGHTING   AND  POWER   PLANTS, 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
JClrcuIis.  Locating  Faults.  Grounds, 
J^  ^etc. 
y^^^        RELIABLE.       ACCDEATE. 
Send  for  Circular. 
L.  M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


A  NOVELTY  I 

Universal  Cord 


Spools 


Offer  so    many  advantages  that 
everybody  wants  tbem. 

They    are   Cheap,    t^tronff 
and  OrDamental. 

Finished  inCherry^Green, 

Blahoeany,  Black  Enamel 

and  IVatnral  AVood . 
Patented  and  manufactured  by 

the 

CRESCENT  MFG.  CO., 

62  W.  Jackson  Blvd.,  Chicago,  III. 

Eastern  Depot: 

Webtern  Electric  Co.,  N.  Y. 


Gale's  Commutator 
Compound. 

The  Only  Article  Thai  Will  Prevent  Sparking. 
Will  keep  the  Commutator  in  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   aS.OO  per  dozen.    Bend  50c.  for  trial  stick. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K.  WcLEHNAN&OO..  9,».ioo 


Sole  Jllannfaotnrers, 
WasUngton  Street,      • 


CHioAeo. 


GENERAL  INCANDESCENT  ARC  LIGHT  CO., 

Factory  and  GenerilOfflcet:    672-678  FIRST  AVENUE,  NEW  YORK. 
TRADE    ^^        I       Mark. 

Manufaciurars  of  HIGH-6RADE  ELECTRICAL  SUPPLIES. 

WRITE   FOR   ATTRACTIVE   BULLETINS. 

CblUfo.      Phllidclphli.      BoBtoD.      eieTclind,      St.  Louis,     Milwaukee,      Cloclnaatl,       Deover.     St.  Paal. 


G.  I.  INCANDESCENT  LAMPS. 


?ii^ 


uAuL  Uni.  ^rv^ 

McROV   CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  ^  CABLE  CO. 


Manufacturers 
ol 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


THE  GORDON  PRIMARY  CELL. 


B^MSllf 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  ne^w  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Lalght  Street,  New  York. 


THE     BEST    WAY 

Clock 
Switch 


Turns  out  show  window  lights 
any  time  desired  after  store  is 
closed.  You  only  need  to  wind 
the  clock.  Switch  Is  automatic. 
Perfectly  reliable.  Sent  on  ten 
days'  trial. 

1  15Amp.,  D.  P.,$4.60 

Prices  ■{  26  Amp.,  D.  P.,    5.00 

leOAmp.,  D.  P.,    6.00 

Galesburq,  III.,  Dec.  27,  190Q. 
We,   the  underslf^ned  merchants  of  Galesburg,  111.,  have  in  use  one  of  the  Clock  Switches 
made  by  the  Collefje  City   Electric  Company,  and  find  ii  satisfactory  in  every  way.    It  is  easily 
set  and  does  not  get  out  of  order. 

The  Galesburq  Shoe  Co..  Boots  and  Shoes.  Nelson,  Marks  &  Co..  Dry  Goods. 

W.  A.  ANDEneON  &  Co.,  Boots  and  Shoes.  Anderson,  Drake  &  Co.,  Wall  Paper,  Paints. 

COLLEGE  CITY  ELECTRIC  CO.,  Galesburg,  III. 
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FRANK  N.  PHILLPI8,  Pucsidcnt. 
C.  H.  WAGCNSCIL,  TREASURtn, 


CUGCNC  r.  PHILLIPS. 

GCNCRAL  MANAOER. 


t.  ROW.LANO  PHILLIPS,  VlCC-PREB. 
O.  n.  nEMINGTON.  JR 


AMERICAN  ELECTRICAL  WORKS, 

\l      ■:     I  PROVIDENCE,  K.  1. 

i'  ///.     BARE  AND  INSULATED  ELECTRIC  WIRE, 

^  ELECTRIC  LIGHT  LINE  WIRE, 

INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  Yohk  Stoiie.  W.  .T.  Watson,  2G  rorthindt  St. 
Chicago  Store.  F.  E.  Donohoe,  82  Lake  SI. 

MONTRE.KL  Branch,   Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Mannf  actnred  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,   MICH. 


Escpansion  Bol-ts 


ForfasteDingallkiads  of  stmclore  to  brick  and  stone  work 

Patestee  and  MTr,  ISAAC  CHURCH, 
Send  for  catalOfiTQeC.  TOLEDO,  OHIO. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Cautei.        Patent  Soliciting. 


(]HAILLET,  ADOLPHE   A. 

Consultlog  Electrical  Engineer. 

Flans  and  specifications  for  Electric  Lleht- 
ing  and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE.  BUFFALO.  K.Y. 


THE  FRANKLIN  MODEL  DYNAMO 


lO  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings,  Punchings  and  Materials  In 
sets  with  Blue-prints  and  Directions. 

To  the  electrical  student,  amateur  or  ingenious 
per-on  these  machines  are  of  the  greatest  interest,  as 
they  furnish  practical  experience  in  construction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 


PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  Gitv. 


NATIONAL  CODE  STANDARD 

O.K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


VICTOR  TURBINES 

OPERATING  DYNAMOS. 


That  there  ire  more  Victor  Turbines  in   use   supplying  power  for  electric 

generators  than  any  other  is  due  to  the  many  points  of 

superiority  possessed  by  this  Turbine. 


■^Vtt\n\.i,^s>- 


FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Begnlation, 

6reat  Capacity,  High  Hfficiency, 

Perfect  Cylinder  Oate,  Steady  notion. 

Wa  Also  Have  a  Full  Line  of  Modern  Patterns  for  Gears  and 
Power  Transmission  Machinery. 

WBITE  FOB  CATAroerE. 


The  Stilwell-Bierce  &  Smiih-Yaile  Co., 

%57  I.eliman  Street,  DAYTON,  OHIO. 


American 

Bridge  Company 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
■     Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


; 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  Quotations  and 
deliveries  for  any  part  of  the  world. 


■^^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


General  Offices  :   100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works: 


Albany,  N.  Y. 
Athens,   Pa. 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus,  Ohio. 
Chicago,  IlL 


UUJBItllMI.  I 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn, 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,   Ind. 
Milwaukee,    Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa, 
Philadelphia,  Pa. 
Pittsburg,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash.^ 
Sjn   Francisco,  Cal. 
Salt  Lake  City,  Utah.  ^ 
Sydney.    N.    S.    W. 
Trenton,  N.  J. 
Wilmington,    Del. 
Youngstown,  Ohio. 


European  Office :  LONDON 
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WANTED. 

Salesman  for  an  fciectrloal  supply  store  in 
Mlcblt;:an;  sUic  where lasi  employed  and  salary 
expected.  Addross  "BOX  410."  care  Western 
Electrician.  &10  Maniuette  Uld^-..  Chicago. 


WANTED. 


Young  mull  "lih   four 
small   vU-ctrte    liglii    and 


ar>'  cxpi-rience  in 

^.  u-am    plant    wants 

poslllon  as  oiler  and  dynamo  lender  in  some 
lanie  plant  where  there"  l>  t-hanee  of  advanc*-- 
ment.  Am  •itudeni  In  electrical  eneineerinp  in 
NailonaK'orrespondence  Insiliute.Washinjjton, 
D.  C.  Good  educ:iilon;  slrleily  temperate;  l>est 
of  reference-s;  will  go  anywhere.  Address 
"OILER."  care  Western  Electrician,  510  Mar- 
quette Bldt'..  Chicago. 


WANTED. 

Three  lOO-llght  second-hand  Brush  arc 
machines  and  two  second-hand  lartje  high- 
frequency  alternators.  Address  "D.  G.  C.,"care 
Western  Electrician,  510  Marquette  Building'. 
Chicago. 


NOTICE  TO  CONTRACTORS. 

Sealed  proposals  will  be  received  by 
the  Rhinelander  Muiiial  Telephone  Co. 
for  the  building  of  a  Telephone  Ex- 
change and  System  in  Rhinelander. 
Wisconsin,  in  accordance  with  plans  and 
specifications  in  the  company's  office. 
System  to  have  capacity  for  500  'phones, 
with  250  'phones  installed. 

Separate  bids  should  be  made  by  con- 
tractors as  follows:  First,  on  all  outside 
construct  ion  without  material;  second, on 
furnishing  material  and  outside  con- 
struction complete.  Plans  and  specifi- 
cations can  be  seen  at  the  company's 
office  after  June  U>th.  Bids  will  be 
opened  June  25th  atS  o'clock  p.  m.  The 
company  reserves  the  right  to  reject  any 
and  all  bids. — Rhinelander  Mutual  Tel- 
ephone Co.,  Sam.  S.  Miller,  President. 


rnn    CAI  C    Lot  of  52  volt  fans 
run    OnLL.  for  sale  at  very  low 

prices. 
Old  Material     111.1.1,1.  p,„„  o    <>.      NEWARK, 
Purchased.       WalSll  S  SORS  &  CO.,  N.  J. 


FOR  SALE. 

One  GOO-llght  National  Alternator  with  seU- 
olling  bearings,  exciter  and  Instruments,  com- 
plete, for  $300.  One  30-light.  si.e-aiiip.  Western 
Electric  Arc  Machine  with  selE-oiling  bearings, 
regulator  and  instrument?,  complete.  $200. 
These  machines  are  in  tirst  clas<t  condition  and 
are  a  bargain.  Address  ELECTRIC  AND 
WATER  CO..  Centralia.  Wis. 

FOR  SALE. 

Second-hand  insulated  weatherproof  copper 
wire.  No.  6.  14  cents  per  pound;  No.  10,  15 
cents  per  pound. 

G.  MATHES'  SONS  COMPANY, 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

bay  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcato. 


TO  AVOID  MOVING  TWICE, 

We  will  make  especially  low  prices  on  the  fol- 
lowing ap[>aratus  for  a  fewdays: 

One  60  k.  w.  multipolar.  Excelsior,  I'is-volt  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Eotiloe.  12  x  I3.  iiractleally  new. 

One  76  k.  w  ijs-volt  multipolar.  American  Ball 
Generator,  direct-connected  to  an  American 
Ball  Engine,  complete  with  sub-base,  used 
three  months. 

One  150  h.  p.  16x15  Phcenlx  Engine. 

One  300  h.  p.  l4x'J4xl6  New  Yorfc  Safety  Tan- 
dem Compound  Engine. 

One  100  h.  p.  13x12  Phmnlx  Engine. 

Two  100  k.  w.  6-pole.  Triumph,  lio-volt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  no-volt  Gen- 
erators. 

Two  50  k.  w.  Jenney,  bipolar.  I  lO-volt  Generators. 

Two25k.w.  Jenney. bipolar. iio-ToltOeoerators. 

One  250  h.  p.  Worthlnpton  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  lOOh.  p.,  60x  is.  Pha-nix  Boiler,  good  for 
95  pounds  Hartford. 

■Write  for  Price-list  No.  43  for  other  apparatus, 

ILLINOIS  MAINTENANCE  COMPANY, 
E.  H.  Cheney,  M^,         204  Dearborn  St.,  Chicago. 


FOR  SALE. 

One  battery,  seven  boilers,  horizontal 
tubular  shell  72  inches  diameter  by  18  feet 
long,  containing  72  tubes  4  inches  diameter 
each.  The  shell  is  ^g-jnch  steel  with  longi- 
tudinal seam,  butt  jointed,  double  riveted. 
The  heads  are  /"y  inch  steel,  well  stayed. 
The  boiler  has  a  manhole  in  front  head  and 
a  manhole  on  top.  The  bottom  at  the  back 
is  reinforced  on  top  with    2-inch  blowout. 

Murphy  patented  smokeless  furnace; 
grate  area  6  feet  x  Gj'j  feet,  with  front, 
and  with  automatic  stoker  and  magazine 
6  feet  X  2^2  X  i'^  feet;  grate  bars,  shaking 
pattern  and  ash-pit  doors  complete.  Cast- 
ings for  setting  and  tie  rods,  and  buck 
staves  with  boiler.  Each  boiler  has  a  6- 
inch  pipe  for  connecting  to  a  steam  main 
equipped  with  a  Pratt  &  Cady  globe 
valve,  also  blowofi  valves  and  Ashton  pot 
safety  valve  and    Reliance   water  column. 

With  battery  is  a  4-inch  main  with 
branches  for  cooling  grates  with  exhaust 
steam,  with  all  fittings  complete;  also  blow- 
ofi and  feed-water  mains  on  back  of  boilers. 
The  valves  of  the  branches  of  the  feed- 
water  mains  may  be  operated  on  front  of 
boilers  by  means  of  rods.  Battery  has 
two  double  duplicate  stoker  engines,  one 
at  each  end,  with  all  connections  complete 
for  operating  stokers. 

The  entire  battery  is  in  first-class  order 
and  has  the  equipment  for  running  con- 
dition, including  smoke  breeching.  They 
were  built  by  the  Variety  Iron  Works  in 
1S92,  and  have  been  worked  with  as  much 
as  125  pounds'  steam  pressure. 

Material  will  be  placed  on  board  cars 
free  of  charge  to  the  purchaser. 

CLEVELAND   ELECTRIC  RAILWAY  CO., 

CLEVELAND,   OHIO. 


FOR  SALE. 

Our  circular  switchboard,  with  which  we 
fought  the  Bell  Co.  successfully  for  six  and  a 
half  years.  The  capacity  of  this  board  is  900, 
all  direct  connections.  Can  be  seen  In  operation 
now.  and  will  be  sold  cheap  with  five  100  drop 
Western  Telephone  consLructlon  boards,  ail  In 
^oodorder.  Will  be  ready  for  delivery  about 
Sept.  1st. 

These  boardsare  sold  to  be  replaced  by  a  3.000 
capacity  board. 

PEOPLE'S  TELEPHONE  &  TELEGRAPH  CO., 

KNOXVILLE,  TENN. 


'GREGORY: 

^  ELECTRiccof 

■54-62  S.CLINTON  5T.  CHICAGO 

One    30-k.  w.  General  Electric  alternator. 

One    6u-k.  w. 

One    75-k.  w.        "  '■ 

Two  120-k.  w. 

One    30-k.  w.  Wesllnghonse 

One    45-k.  w.  " 

Two  60-k.  w.  " 

One    60-k.  w.  "  "  60  cjxle. 

One    75-k.  w.  ■'  ■■  60     " 

One  120-k.  w.  "  '■  60     " 

One  240-k.  w.  "  "133     " 

Send  forour  Monthly  Bargain  Sheet,  with  net 
prices  on  machines  in  stock  at  our  works.  AH 
apparatus  fully  guaranteed. 


(No  reasonable  offer  refused.) 

One  Armlngton  <k  Sims  Engine.  14  in  diameter, 

13  in,  stroke,  with  pulleys  66  in.  diameter 

by  15Yt  in.  face. 
One  Deune  Independent  Condenser,  12  In.  x  IC 

X  18,  300  H.  P. 
One  piece  SVi   in.  shafting,   18   ft.  6  in.  long, 

with  companion  flanges  one  end. 
Three  floor  hangers,  with  self  oil  boxes,  for  5K 

In.-  shaft,   39  in.  drop   and   adjustable  all 

round. 
Three  granite  capstones  for  hangers. 
Two  friction  clutch  pulleys,  66  In,  dla.  by  18H 

In.  face.  36  In.   friction  with  wheel,  collar, 

to;,'f,'les  and  shoes  complete. 
One  clamp  iron  |>ulley,  66  In  dla.,  1014  face  to 

clamp  on  8Ys  in.  (lulll. 
One  bracket  quill  for  fioor  hanger  mentioned 

al)ove. 
One  clamp  Iron  ])ulley,  44  in.  dla.,  8^4  In.  face 

for  5!4  In.  shaft. 
One  clamp  iron  pulley,  44   in.  dla..  5(4  In.  face 

for  5Vs  in.  shaft. 
One  clamp  iron  pulley,  44   In.  dla.,  r>%  in.  face. 

S%  In.  bore. 
One  A  12  T.  H.  aliernalin^' current  generator, 

125  cycles  —  1000  volts  — BO  amperes. 

Wooden  base  In  operative  condition. 

All  Ihe  above  goods  are  for  immediate  delivery 
and  r.  0.  b.  cars  Newton  or  Watertown,  Mass. 

For  delivery  about  September  1 5th  we  have : 

One  A  120  T.  H.  alternating  current  gt-nerator, 
125  cyck's  — 1000  volts  —  lUO^  amperes 
compound  wound  with  iron  ba-e. 

One  A  12  T.  H.  alternating  current  generator. 
125  cycles— 1000  volts  — 60  amperes  with 
wooden  base. 

One  60  K.  W.  Stanley  Transformer  step  up. 
125  cycles.  1000  volts  to  2000  volts. 

SevL-n  Station  switchboard  G.  E.  transformers, 
125  cycles.  350  watts.  1040  to  52-104  volts. 

One  5  K.  \V.  Exciter  T.  H.  110  volts. 

ELECTRICAL   DEPARTMENT, 

NEWTON  &  WATERTOWN  GAS  LIGHT  CO. 

NEWTON,  MASS. 


AVILLYOUNG  INSTRUMENTS 

ARE  ALWAYS  ABREAST   WITH 

I  MOST     ADVANCED     SCIENCE. 

WE  ARE    SPECIALISTS   IN   MEASUREMENT. 


WE  MAKE  A   FULL  LINE  OF 

Electrical    Test    Instruments. 


Get  on  our  mailing  list;  It  is  a  liberal  education.    Cir- 
culars consianily  being  issued. 

DON'T    BUY    UNTIL    YOU    HAVE    WRITTEN    US. 

ELMER     C.    WILLYOUNG. 

97  99  Frankfort  St.  NEW  YORK. 


-lOf^J 


EUR^I 


Engineers  of  standing  and  acquaintance  In 
Europe  wish  to  arrange  for  handling  several 
good  Inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers.  11    Broadway,  New  York. 


THE  TURNER 

MOGUL 


It  is 
Wind- 
Proof. 

THE  TURNER  BRASS  WORKS, 

120Kinzie  St..  CHICAGO. 


■  '■'■^.m  i4->     ■■■•■-  ^'W^jij)!) 

"«=•    "MAN ROSS"    ''^' 

H4IR  SPRINGS 

rOR    ELECTRIC 

..JDIC/^XINC  /»IMD  RECORDING 
GAUGES     STEAM     CADGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor isronze  and  other  non-magnetic 
metals.  Hair  springs  of  anj  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestville,  Conn. 


CHICAGO  FUSE  WIRE  &  MFG.  CO 


The    Worcester    Polytechnic    Institute, 

WORCESTER,  MASS., 
T.  C.  MENDENHALI.,  Ph.T).,  LL.D.,  Presi- 
dent, Courses  of  study  in  Mechanical.  Civil 
and  Electrical  Engineering,  Chemistry  and 
GeneralScience.  New  and  extensive  laborato- 
ries in  Engineering,  Electricity,  Physics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities in  Hydraulics.  200-page  catalogue,  s/ia^w- 
htg-  appointments  secured  bv  gy-aiiiiatfs,  tnaiLd 
free     Address  J.  K.  MARSHALL,  Re^'istrar 


ROSE  POLYTECHNIC  INSTITUTE 

A  Pollegreof  Englneediii?.  Sreehanical.  Elet'trical.  Oivll 
EngitieLTing;  Lbt'iuifivl  Coui-sfs;  Architecture.  Exten- 
sive shops.  Modcriily  equijiped  laboratoriva  in  all  cie- 
partmeuts.  Expenses  low,  19th  vcJir.  For  cutiilop.  address 
C.  L.  MEES.  Preside II t.Terre  Haute,  Ind. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

in  to  117  East  131sl  St.,  N.  Y. 


Puso  Wire,  Fiiwe  liinhs, 
Telephone  FuReH, 
Fuse  Itlocks. 
Exhibit,  Sec.  "S,"  Electrlclly  BIdg..  Buffalo. 
CHICAGO  FUSE  WIRE  &  MFC.  CO., 


A  Direct  Beading  Olimnieter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  g^AOi:  <&  BBO., 

Successors  to  American  Electric  Specialty  0«.»  i 
I       lies  lilberty  St..  Kew  York  City. 

'  New  York    Agents   Wirt   Eleetrlo   Co.   Bh«H 
I  itats  and  Brushei. 
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\A/AIVIXED  —  F"OR    OA3H 


500,000  lbs.  of  Bare  Copper  Trolley  Wire. 

250,000  lbs.  of  Ordinary  Bare    Copper 
Wire  (Scrap). 

250,000  lbs.  of   Insulated  Copper  Wire. 

125,000  lbs.  of  Heavy  Red  Brass  (Scrap). 

125,000   lbs.    of   Heavy    Yellow     Brass 

(Scrap). 

125,000  lbs.  of  Light  Sheet  Brass. 

5,000  lbs.   of  Platinum,   at    $i4.oo  per 
troy  oz. 

Any  of  the  above  bought  in 
large  or  small  quantities. 

We  supply  the  electrical  trade  with  our  high-grade 
Babbitt  rietal.  Solder  and  Cotton  Waste. 
Give  us  a  trial  order  and  you  will  find  we  will 
save  you  money. 


CHICAGO'S  LEADING  METAL  HOUSE.  Ii„  ESTABLiSHEDil885. 


SWARTS  METAL  REFININB  COMPANY 


P 


REFERENCES 


I  Dun's  Agency, 

I  Bradstreet's  Agency. 


OFFICE  AND  WORKS, 

20  ^  22  N.  DesPlaines  Street, 

CHICAGO,  ILL. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONUBHT  SCHEDULE 


ARRANGED   IN  BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


JUST   ISSUED 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

COXTEXTS.— Chapter  I.— Forme  of  Field  Magnets.  H.— Armature  Winding 
Diagrams.  HI. — Field  Coil  Construction  and  Arrangement.  IV.— Armature 
Conatmction.  V.— Commutator  and  Brush  Holder  Construction,  VI. — ■ 
Motor  Casings.  VII.— Motor  Suspensions.  VIII. — Bearings  and  Gears. 
15- — Lubrication.  X. — General  Dimensions  and  Data.  XI. — Management 
and  Bepair.    XII.— Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  S2.00. 


THIS 


_IS  is  a  boot  unique  in  its  treatment  of  electric  railway  equipment.  The 
first  ten  chapters  are  demoted  to  minate  description  of  the  details  of  electric 
railway  motors  that  are  in  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taken  up  In  turn,  described  and  illustrated  by  examples  of  present  and  past 
practice,  and  it5  operation  explained  in  the  light  of  practical  experience.  In 
short",  the  review  of  current  practice  Is  of  such  a  nature  as  to  bring  out  the 
reason  whvtbe  electric  railway  motor  is  built  as  it  is  to-day.  For  example. 
field  mag'nets  of  diflerent  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table'gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use.  both  in  America  and  Europe.  Sentpoetpald  onreceipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Stombaugh  Guy  Anchors 


Illustrating  Use  of  Stombaugh   Guy  Anchors  in  Guying   Fences  and  Poles, 
FOR    SALE    BY   ALL   ELECTRICAL   SUPPLY    DEALERS. 

W.  N.  MATTHEWS  «  BROS. 


^1^ 


SOLE    DISTRIBUTING  AGENTS. 

603    CARLETON    BUILDING,    ST.    LOUIS. 
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Sterling  Electric  Co, 

MANlFACTrRERS  OF 

Complete    Exchange    Equipment 

CONSISTING  OF 

SWITCHBOARDS 
GABLE  TERMINALS 
TELEPHONES 
PROTECTIVE  DEVICES 
LINE  FUSES 
RENEWABLE  FUSES 

FOR  EXCHANGES  OF  ALL  DESCRIPTION 
AND  SIZES. 


FACTORY   AND   OFFICES:         LAFAYETTE,    INDIANA. 

Branch:    I  260  Monadnock,  CHICAGO,  ILL. 


INSIDE  •■ 
OUTSIDE, 

LONG  DISTANCE, 

LOCAL  or 

INTERCOMMUNICATING. 


No.  3. 

Intercommunicating  Central 

Energy  Wall  'Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 


ITon  cannot  operate  this  ma- 
chine with  a  penny  on  a  string 
or  by  ivorkins  irires  through 
■lots. 

TRY  THE  OTHERS. 

'We  have  machines  for  ali 
Icinds  of  serrice. 
!$ent  on  30  days'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  00., 

50  Sheriff  St.,  Cleveland,  0. 


Reciprocity 

The  man  who  has  a  telephone 
gets  business;  the  man  who  has 
a  business  can  get  a 

TelepKone 


>o 


for  3  Cents  a  Day 


and 
up. 


This  nominal  price  for  an  exceptional  telephone 
service  is  intended  to  meet  the  requirements  of  the 
small  users  in  residences,  stores,  offices,  shops,  etc. 
Inquire  contract  department  for  full  particulars. 

CHICAGO  TELEPHONE  CO.,      203  Washington  St. 


Send  for  Catalogue  and  No.  9  B. 

Prices.  Fire,  Pollceand  Burglar  Alarm. 

yuroae: 

SIGNALPHONE  MFG.  CO., 

MILWAUKEE,  WIS.,  U.  S.  A. 

NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  SnperTisory  Si$;nal8.    Central  Energy. 

Simple  and  mechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted   has   been 

determined   upon,  by  long  years  of  experience  and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  unexcelled. 

National  Telephone  Equipment  Co., 

330-332  Lafayette  Avenue,  Detroit,  Mich. 


SLOT  MACHINES  FOR 
TELEPHONE  PAY  STATIONS. 

Years  of  efficient  service  have  proven 
the  reliability  of  our  apparatus. 

:BtJ'r     i>go]?gis     A.s>     ooop. 

Our  Machines  are  strictly  automatic,  because  when 
the  coin  is  deposited  the  machine  does  the  rest. 

THERE  IS  NO  CRANK  TO  TURN, 

LEVER  TO  PULL, 

NOR   BUTTON  TO  PUSH. 

A  service  equal  to  that  furnished  by  Bell  companies, 
and  nothing  less  will  satisfy  the  public.  Catalogue 
for  the  asking.  | 

SATISFACTION    GUARANTEED.  *; 

MASON  TELEPHONE  PAY  STATION  CO.. 

LUDINGTON,  MICH. 
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DID  YOU 
EVER  NOTICE 

That  every  manufacturer  of  Telephone 
Apparatus  claims  that  his  is  the  Best  ? 
The  word  has  lost  its  significance 
when  used  in  connection  with  Tele- 
phone Switchboards.     ..... 

Instead  of  making  claims,  we  prefer 
to  have  you  investigate  our  altogether 
novel  multiple  Switchboard  system, 
compare  it  with  ANY  other,  and  draw 
your  own  conclusions. 

SEND  FOR  A  COPY  OF  OUR  NEW  CATALOGUE. 

THE  UNION  SWITCHBOARD 
COMPANY, 

ERIE.     I»A. 


TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE    HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  is  Complete. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

CHICAGO,  U.  S.  A. 


No.  35. 

CENTRAL  ENERGY    ,»,.,„,,  „      •         a 

Talephone.  36-50  W.  Jackson  Boulevard. 


HERE  YOU  ARE. 


OUR    NEW 


ST.  LOUIS 

IDEAL 

A  HIGH-GRADE    AND 
CP-TO-DATE 

TELEPHONE. 

WRITE  US  ABOUT  IT. 


We   are   also   Manufacturers   of 
Hi^h-Grade  Telephone  In- 
struments and  .Jobbers 
in  all  .Supplies. 

GIVE  US  A  TRIAL. 

ST. LOUIS  ELECTRICAL 
SUPPLr  CO., 

911   Market  SI.,       ST.  LOUIS.  MO. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


&» 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI       UCP     Pfl 
CHICAGO,  U.  S.  A.  I  CLi   IfirUi   UUa 


GLOBE 

AUTOMATIC 

PRICES  RIGHT. 
TERMS  RIGHT. 
GUARANTEED. 

GLOBE  AUTOMATIC 
TELEPHONE  CO., 

OFFICES,  59  DEARBORN  STREET. 
FACTORY.  31-45  WEST  RANDOLPH  STREET. 


c/-^^^ 


BE    UP   TO    DATE 

And  install  in  your  town  or  city  an 

AUTOMATIC 

TELEPHONE 
SWITCHBOARD. 

The  Only  MODERN  Telephone. 

PROMPT PERFECT PRIVATE 

Requires  No  Operators. 

Unlimited  Capacity. 

THE  STROWGER  AUTOMATIC 
TELEPHONE  EXCHANGE, 


F9o^lc^r*y , 


^  H  iCf^SO. 
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for  Work 


This  IB  ftn  age  of  special- 
ists. The  man  whocuu 
do  something  bettt^r 
than  anyone  else  Is  al- 
ways sure  of  remunera- 
tive eniploynient.  Ho 
doesnt  search  for  work; 
employers  aearch  for 
lilm.  We  teach  the 
theory  of  engineering 
and  the  trades  to  men 
and  women  already  at 
work.  We-iuallfy yoiiner 
people  to  support  them- 
selves wbtle  learning. 
Writ*!  for  free  circular 


Salaried  Positions 
for  Learners 


DEALERSHEIICONTRACTORS 

For  Satisfactory  Interoommunlcatlnsr 


Up  bUo  (path  I'j  a>Kll  nrchanlral,  Strain,  Klrrlrltal, 
Cltll  aod  Jllnlnic  KoplnprrloK:  Shop  and  Foandrj 
Prarllrpi  Brchankal  Urawlnfn  Archl(M(ar«t  Arthl- 
Irftaral  Uratdni;;  I'lumblar.  Hvatla^t  and  VrntlU- 
lluni  AhFPt  Metal  Viorki  TrIrphoDjt  TpleKrapfajt) 
(hrmlitrj:  Ornamvalal  Dvalrn;  Udvrlniit  BcMk- 
kpppins:  Nlfnocrapb;:  Trarhlnr;  tlngllsh  BraDchekt 
loronothr  RnnnlnR  (for  engineers  and  flremeo 
onl7>;  KIprlraUirrapPoUca  (for  pbysiciADt  Bod 
Dur^L-d  oDi7).  "When  writing  state  Bnbject  in 
wbii-b  interested. 

International  Correspondence  Schools. 
Box  1002,  Scranton,  Pa. 

E>(ablUhrd  1»!>1.        (aplUl  «], 500,000. 


ESTABLISHED    I  ••», 

NOTICE  ! 

The  old  orlEln&l 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1119  Pine  St.. 

8T.  jLoris,  no. 


The  oldest  and 
most  reliable 
manufacturer  of 
telepbones  and 
switcbboardB  in 
the  west.  Write 
for  catalog  ue 
and  price  list. 


D,  A.  KUSEL, 

Proprietor. 


Eureka  Depolarizinq 
Solution  for  battery  cells. 

WRITE  US  ABOUT  IT. 

8PAHR    &     SWINGLE, 

MILLERSBURC,   OHIO. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manofacturera  of  Rtift*- 
statB  In  the  World. 


SPECIAL 
BRIDGING    PHONE 


Equipped  with  our  new  five-bar  nickeled 
Bridging  Generator.  1,600-ohm  adjustable 
Ringer,  Carbon  Lightning  Arresters,  special 
Long  Distance  Adjustable  Transmitter 
mounted  on  Concealed  Cord  Arm,  and  hard 
rubber  IJell  stvle  Bl-polar  Receiver. 

This  instrument  guaranteed  to  ring  60 
well-adjusted  bells  on  a  100-mlle  line  of 
No.  12  Iron  wire  and  is  the  sirongeBt  bridg- 
ing phone  ever  manufactured. 

PRICE    $12.50 

SEND   FOR    SAMPLE     AND     BE   CONVINCED. 
PARTICULARS    ON    APPLICATION. 


STANDARD  CONSTRUCTION  CO. 

72-88  MARKET  ST.,  CHICAGO,  ILL. 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ, 


Cleveland,  Ohio. 


Independent  Telephone  Supply  Co., 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  specificatlons.for  any  size  telephone 
plant.    We  are  agents  tor  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Information.  i 

Th»  Indepandant  Telqphone  Construction  Co.,  334  Dearborn  Street,  CHICAOO. 


KOKOMO  TELEPHONES 

NOTHING  IN  FRONT  OF  THEM. 
Write  US  for  yarticniars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 


No. 
20. 


KOKOMO,  IND. 


NDUCTION  COILS. 


Made  any  Desired  Length. 
Primary  and  Secondary  Made 
to  Any  Desired  Resistance. 


WRITE  FOR  PRICES  AND  CIRCULARS. 

varley  duplex  magnet  CO, 


FISHER   BLPC,  CHICAGO. 


PHILLIPSPALE,  R.  1. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


riNE  MAGNET 

ANNUNCIATOR 

JUMPER 


\A/IRI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  In  stock. 


Success 

Comes  only  to  those  telephone  exchanges  which  usetbe 
BEST  material.  If  you  use  our  goods  success  Is  assured. 


We  can  supply  EVERYTHING    USED  WITH   TELEPHONES. 


No  oraer  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backDoards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colts.  Induction  colls,  construction  material  of  all  kinds. 


No.  I.    Desk  Talephon*. 


WBIT£  FOR  CATALO€}U£. 


CentralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


GOEbr 


Technical  Education  by  Mail 

Tlie  Aini-rlrnti  Stliaol  of  Corri">)ioinli'ncp  ofTcrs  iiisimction  in 
Engineeriiie  Courses  urnJer  a  staff  of  instructors  tr.iiiied  tu 
the  best  technical  schools  of  the  country.  It  is  clianered 
under  the  educational  laws  of  M.issachusetts.  It  is  located 
in  Boston,  the  home  of  three  of  the  foremost  technical 
schools  of  the  land.  It  U  not  intended  to  take  the  place  of 
a  residence  school,  but  to  enable  that  class  of  ambitious 
people  who  have  no  opportunity  to  attend  a  residence  school 
to  pursue — under  the  guidance  of  able  inslnictors  —  studies 
duriiie  their  leisure  moments  which  they  feel  to  be  of  value  in 
their  daily  lives.  To  introduce  the  hifrli  standard  of  instruc- 
tion the    Trustees  have  voted  to  award  a  limited  number  of 

Free  Scholarstiips 

T        Electrical    T^  •  • 

ln:=Engineenflg 

Including  a  Thorough  Course  In  Mechanical  Drawing 

This  offer  .ilso  affords  an  excellent  opportunity  for  Individual 
and  private  instruction  in  Mathematics,  the  Natural  Sciences 
and  Mechanical  Drawing,     Prospectus  on  request. 

AMERICAN  SCHOOL  OF  CORRESPONDElICE 
Boston,  Mass,,  TJ.  S.  A. 


CHICAGO 
TELEPHONE 

SUPPLY  60.=CHICAG0,  U.  S.  k. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


Tune 


igoi 
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Insulated 
Rubber 
Wires  AND  Cables. 

John  A.  Roebling's  Sons  Co. 


WORKS    AT 
TRENTON,  N.  J. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE   POR  CATALOGUE- 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  tirst-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 
For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE   COMPANY  OF  AMERICA 

719-72!  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


EXCHANGE  OWNERS! 

Why  not  increase  your  incomes 
fay  installing  the 

SIMPLEX 

interior 

Telephone  Co.'s 

Apparatus   in   connection     with 
your  exchangfe  subscrifaers'  lines?   /'/ 

THERE'S  MONEY  IN  IT. 
431   Main  St.,  Cincinnati,  Ohio,  U.  S.  A. 


rHETELEPHONR  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


I60 


Zfember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers.  London.    Author  of  "^  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


^ases,  133   lllus-tra-tiions,  Clo-tKh,  Hand- 


(^^Ic 


^rice  $f.OO. 


Extract  f^om  Preface. — "This  little  book  has  no  pretension  to  be  considered  a  comple:e  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  Is  not  jet  come.  But  It  la 
felt  that  there  isa  demand  for  a  practical  book  on  telephone  working  and  management. and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
booi^  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apoaratus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


CHAPTER 


12. 


The  Invention  of  the  Telephone. 

Sound    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Cnrrent  Induction.  Electromagnetic 
Induction. 

The  Induction  Coll:  Its  _Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit, 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers. Mercadier's  Bi-Telephone. 

The  Siemens,  Kotyra,  Neamayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 
23. 
24. 

25. 
26. 
27. 


— OONTENTS 

Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Lonp    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency   of   Carbon   Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The    Practical    Management    of 
teries. 

Magneto    Bell. 

Automatic  Switches. 


Bat- 


Telephone   Line   Construction. 
FttbU«fced  and  for  sale  by    ELECTRICIAN    PUBLISHING   CO 


CHAPTER : 


42. 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 

Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintennnce. 

The  Condenser;  Its  Use  in  Tc-lepbony. 

Electromagnetic   Retardation. 

Exchange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix, 


5IO  Marquette  Building,  Chicaso 
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MEDIUM    AND 

HIGH    SPEED 


Gold 

Modal^ 
Paris, 
1900. 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


-TI-flE:     BiBk.UU 


CHICAGO  OFFICE:  .    „    ,.^, 

1526  Monadnock  Building. 


:noinc 

ERIE,  PENNSYLVANIA. 


JEFFREY  fiiZ  DREDGES 


FOR  CArALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


SAS  ENGINES   FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  500 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE   DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


AMERICAN"  Sr 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'o  less.        171  S.  Clinton  St.,  Chicago,  ill, 


Aierican  Titriflei  CoMnit  Comiiany, 

IktAMUPACnJBBBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND   INTERIOR  CONDUITS. 

Contractors  for  Complete  Installation 

of  Conduit  Systems. 
General  Offlces:  39  Cortlandt  St.,  N.  T. 


Patents 


Fifteen  years  of  continual  practice  before 
the  U.  S.  Patent  Office  gWes  me  the  ability 
to  render  inventors  valuable  service  in  pro- 
curing their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conversant 
with  U.  8.  and  foreign  patent  laws. 
Patent  Litigation.  Opinions, 

F.  W.  BARNACLO, 

809-81 1  Equitable  Building,  BALTIMORE,  MD, 

Wasliirgton  Office,  602  F  Street,  N.  W. 


SUIVIIVIER  HOIMES. 

In  the  Lake  Country  ot  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  thi 
line  of  the  Chicago,  Milwaukee  &  St 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorts.  Among  the 
list  are:  Fox  Lake,  Delavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Ocoriomowoo,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqua,  Star  Lake, 
Frontenao,  White  Bear,  Minnetonka, 
Manjuelte,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illustrated  booklets  "Summer 
Homes  for  1001"  and  "In  the  Lake 
Country,"  send  address, with  six  cents  in 
postaec,  to  F.  A.  Miller, General  Passen- 
ger Agent,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Chicago,  III. 


JHICiOi.C 
fUlSVIUl-E 
» I  AN  A  P  CPUS 

AMD 

iCirsiiMAtri 

CO  VIA        I 


MONON  ROUTE 


A^^ID  C.M.aP  Rj^ 

LUXURIOUS  PARLOR  AND  DINING 

CARS    BY     DAY. 

RALACE  SLEEPING  AND  COMPART- 

MEIs«-rCARS     BY     fMtCHX. 

6    TR^^iNS    I3>ek.lLiY    BETWEEN 

CHICAGO  AND  TME   OHIO  RIVER 

WHMTJOEl         rR*H»(J.REID/ji"T.Mii*ot    CKASKROCKWEU 

""'»°"^-"        CHICAGO  .         "^"HOR 


PALMER    BROS., 

MIANUS,  CONN. 


stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOG. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


1(5 1  Broadway,  -  New  York 
6--.1  Chcs't  St.,-  Philadelphia 
i68  Washington  St.,  Boston 
jox  Main  St.,  •  •  Buffalo 
313  Clark  St..  •    •     Chicago 


435  Vine  St.,    -     Cincinnati 

5o7Smitlificld  St.,  PiltshurK 
334  Superior  St..  -  Cleveland 
17  Campus- Marttus,  Detroit 
a  KinKSt.,EaBt.Toronto.Ont. 


DIXON'S  BELT  DRESSING 


AND  LEATHER  PRESERVATIVE 

Is  guaranteed  to  prevent  slipping  and  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOSEPH  DIXOK  CBVCIBIiE  CO.,    -    JEBSEY  CITT, 


,  y.  J.    I 


f  ^^  H'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work* 

Gives  a  higher  percentsee  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  rlgbt  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  in  tbe  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contemi 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATB  RBQUIRBTIBNTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa- 

TELEPHONE  AND 
CONST.  SUPPLY  CO., 

CHICAGO. 

MEW  CATALOGUE  FREE. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Espeolallr  adapted  to  all  Mnda  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS,     f 

Kecent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  of  ihe  same  diaTtieter.    The  highest  epsed 
ever  obtained  for  the  same  power.      The  highest  mean  eMdency  ever  realized  what 
running  from  half  to  full  gate.     We  ^arantee  also :  A  ncnner  of  the  sireatest  pt» 
sible  strength.    A  gate  unegualed  in  quickness  and  eaae  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fvll  water. 

State  your  Head  and  send  for  124-  page  pamphiet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


When  Traveling  Northwest 

See  that  yourticket  reads  via 

For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  -  WIS. 


I  ARE  YOU  LOOKING  FORTROUBLE?  | 

IF  SO,  GET  A  COPY  OF  • 

TELEPHONE  TROUBLES  { 

AND  now  TO  FIND  THEM  J 

-IN-  • 

BOTH    MAGNETO  AND  COMMON  BATTERY  9 

SYSTEMS.  8 

I  8lh  Edition  Just  Out.      Price,  25c.  * 

•      Electrician  Publlsliing  Co.,      8 

•         510  HJci-qnette  Buildine,         S 


s 


CHICAGO. 


AT.T.   EMPLOYES 

In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  physical  exomfnationa 
calculated  to  secure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  Is 

"THEI    only   ■WAX'" 


,   OECARXiTON',  OKN't.  PASSHNQUa  AQESXT, 

Obxoaoo,  Ixa^coxs. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINaCO.QMlTED, 
"    —  2200  WA'SHINGTON  AVE.,PH1LADELPH1A. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 
1NG0TS,CAST1NGS, WIRE, RODS,SHEETS,  ETC. 

B&j//;^Ji.W'  — DELTA    METAL 

VX  CASTINGS,  STAMPINGS  and  FORGINGS 

"^     '^"     .  ORIGINAL  AND  SoUEMaKERS  IN  THE    U.S. 
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CEDAR  POLES 

LINDSLCV    BROTHERS    COMPANY 

MfNOMIIMEE,  MiCH.    ANO      PORTI-AN  D,   ORETCO  N. 

WHOLESALE  PRODUCERS 

SO-FooT  TO  8o~rooT  poles  our  spcciaLty 


POLES. 

WHITE  OEDAR. 

IDAHO  CEDAR  op  to  80  it. 


BERTHOLD 
&  JENNINGS, 

STk  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 


ALL  SIZES  FOR  ALL  PURPOSES. 

-Tt-tEi  F^OR-TER-IVIOfRSE:  OO. 

PKIXOlPAl,  OFFICES.  8AOXNAW,  HIOH. 


CEDAR  POLES  J'""?  '"•"«"  »;"•"=«• 

===^===  Ozan  Lumber  Co.,  -   St.  Louis. 


WE  BUY  OLD  BELTS 

OK  SCRAPS,  ANY  dIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone polea.  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Miln  Olftce,  Lewlsbufg,  Tenn.,  Branch  Office, 

KeUert.n,  la.,  Oak  Mills,  Msntlcella,  Ark. 


FROIVI    CAR   AND   VESSEL 

WC   ARE   GETTING    IN    A    LARGE    STOCK    OF 


AND    FIND  THAT  WE    WILL  HAVE    A    SURPLUS    OF    6-INCH    2S'S    AND    30'S. 
PERMIT  US  TO  QUOTE  YOU  ON  THESE,  OR  ANY  OTHER  SIZE  YOU  MAY  NEED. 


MALTBY  LUMBER  CO.,  bay  city,  mich. 

CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICA60. 

rarda:    PIXCOlSKIIVe,  MICH.    GBEEM  BAT',  TTIB.   KEW  I,ONDON,Tri8. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholtsalers  of  Whlto  Cidar  Products. 


WEATHERPROOF  SECTIONAL  POLES, 

TOPS  AND  BASES. 


TjP.se  CTtoM. 


LBR(E.  LIGHT,  DURABLE  AND  CHEAP. 

Made  of  ihe  very  best  wood,  heavly  roaled  wlih 
compound.  >o  lion  bolts,  spikes  or  lags.  Arms 
and  pins  secured  with  wooden  plugs  and  com- 
pound. Any  pole  can  be  built  on  by  placing 
another  section  on  lop;  sections  til  together 
wUb  compound  lo  secure  and  solidify.  Each 
section  is  a  socket :  each  socket  is  strengthened 
with  an  aliimluiira  band.  All  sections  complete; 
any  length  arms;  base  sections  receive  extra 
heavy  coat  of  compound;  all  sections  have 
model  ends  lo  lit  socliets. 

Any  stub  yon  can  secure  locally  will  look  well 
Hited  with  sectional  lops.  Sectional  poles  will 
last  a  llfeilme  and  alwaj  s  look  well  and  newly 
painted.    For  parilcnlars  address 

THE  WEATHERPROOF  SECTIONAL 
POLE  CO., 

Box   148.  GUTHRIE.   OKLAHOIVIA. 


JICFDAR  POLES  Jon^'H.rawLER 

■■UL.L//IIV    I    UI.L.V         /705-7  F/SHEff  ei.06-..  CHICAGO. 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY,  MICH. 

Clean  stock  and  good  assortment  reaAj  tor 
shipment.       Write  for  prices. 


:  F'CIEI.  AND   SUP|3|_V' 

W^HITB  GEDAB  BS^^  ■        ^^  ^S 

and  PACIFIC  COA8T     P^^^^hB^^S. 

office:,  826  Guaranty  Bldg.,  MINHrEAPOLIS,  WKSH. 


CEDAR 


^A/i-^'TENBE:RO 

WITTENBERG,    -     WISCONSIN. 


POLES. 


There  is  money  for  you  in  our  goods. 
Send  for  a 

GREEN  BOOK 

of  Hardware  Specialties 
and   you   will    find    that   is   so. 

SMITH  &  HEIKJENWAY  CO  ,  t'^ol^'isr"'  396  Broadway,  NEW  YORK  CITY. 

ASK   YOUR   DEALER  FOR  THESE  GOODS. 


BSTABLISSKD  1876. 

COMBINATION  OF 

Stow  Flexible  Shalt 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Fortttlile 
DrlUine,  Tapping.  Reaming.  Emery  GrlndlDE,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliainton,  N.  Y. 

Gen'l  European  Agents,  Sellz.  Sonnentlial  &C«., 
66  Queen  Victoria  Street,  London,  England. 


R.    H.   LEAVITT, 

CAPRON,  ILL., 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND     TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It.  Will  sit  up  late 
ftDd  rise  early  to  answer  youandfillyour  orders. 


W.  H.  ANDERSON   &  SONS. 

16  MACOMB  ST..  DETROIT,  MICH. 

IRON  and  STEEL  WORK  and 


TELEPHONE  AND  RAILWAY  CONSTRUCTION 


Send  for  our  New  Book  Catalogue-Just  Out. 

ELECTRICIAN  PUBLISHINB  COMPANY,  510  Marquette  Bldg,,  Chicago. 


RED  CEOAR  PILING,  POLES  AND 
POSTS,  aU  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Our  Stock  of 


POLES 


Xa    Complete, 


■sin  Yard  at  Menominee. 

BRANCH   YARDS    AT 

Wausaukee  and  Packard,  Wl*. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C  STERLING  ft  SON, 

MONROE,   MICH. 

E1«T«D  Pole  Yards  In  MlctlCTn. 
sale  I 


TIES. 


Wlwlesale  Producer!  for  30  reari. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lingt  Stock  Conitintlytn  Hud. 


Poles 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 

iCviaIu:tar.n  and  D..l.r.  la 

Tilliw  I'int  Croti  Arms,  Losuil  Pini,  Oak  Pin»,   Eleclrleil 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 
DeUnred  prices  quoted,  T.  O.  B.  cars,  your  city,  In  any  quantity.   ^fWEITE  US. 


•mffTnTi- 


M. KLEIN    &  aON- 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    about    them. 
It  Is  of  interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  ""i^^^So^"^''- 


iDtoapolis-Arm.BracM&PinCo. 

Succ«.saors  to  J>  B.  MACCRS, 

MANurACTuncRs  or 

Arms,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  Lock  Blocks. 

'olficF:  12GS.  M.rldl.n  31.,  Inill.n.gall..  Ind. 
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Westinghouse  Motors 


Universally 
adopted  for 
Industrial 
Service  in 
Factories, 
Machine 
Shops,  Mills 
and  Mines. 


Simple 
Construction. 

Economical 
Operation. 


s     \ 


Direct-Current  Westinghouse  Motor  Operating  Pump. 

Westinghouse  Electric 


&  Mfg.  Co.,  Pittsburg,  Pa. 


All  Principal  Cities  in  U.  S.  and  Canada. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.-CHAPTEK I:  Electricity;  Positive  and  Negative:  Conductors, 
JOD-CoDQUctors  ana  iDsulalors;  Electro-Motlvo  Force;  Volts;  Keslstance;  Onins;  Current;  Am- 
Doros. — CHAKrEH  II:  Dynamos;  Magnets;  Field  Colls:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and Conr 
nected:  Heating  ot  Armatures;  Eddy  Currents— CHAPTER  IV:  The  Current;  How  Produced; 
iDductlon:  Scries  "Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Pottiitial  Dvuumos;  Serit-s  ;ind  I'Jirallel;  Parallel  or  Multiple  Arc  System.- 
iHAPTEHV:  liii;mcl.'src[it  l,aiM]is;  FlUuiicnls;  Counectlons;  Flashing;  Exhausting;  Testing; 
Oandlo  Power;  OixTutrd  in  Scries;  Auturii;iti<:  Cut  (tut;  in  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-imt;  Three  Wire  Systciii.-CHAPTER  VI;  The  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  liemedy.  Effect  of  Shades  or  Globes;  Shape  of  Carbons  ITnder  Different 
Conditions  of  liurnlng;  Arc  L;imps:  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  l.antps;  Double  Lamps;  Troubles  In  Lamps.— CHAPTER  VII:    Comnnitators 

and  Brushes;  Tlie  P.rusli  (• nnitators;  lirushos;   Different  St\ti-s  ni   lirushes:    Double  lirushes; 

ShiKlo  llrnslics;  Tniiil.irs  Willi  I  ciiiiriiutators  and  Brushes;  Correct  I'lisllinii  of  Brushes;  Spiirklng 
at  lirushes;  Ciirc  of  l;rMsli,s  ami  I  ciiimjutators;  Flashing.-CllAl'TEi;  \  III:  Current  Rej!ul;ition; 
Hand  Ucguiallun;  lly  Positiuu  of  lirushes;  Resistance  Box;  Resistance  Colls.-CHAPTEK  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo:  Kegulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature:  Diagram  of  Cir- 
cuits through  Dj-n:irno,  Regulator  and  Lamps;  Di:il  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dl;iirniitrnllir;  I'lrcults  ajid  i'oru;cctions  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
ClHl^tallt  rol.iitlal  r.rush  I  >\  uaiii.i. -CHAPTER  XI :  The  Edison  System;  Automatic  Regulator; 
Ciri'iiits  ..r  l;r^lll:ltMr:  cinulls  .,f  Dynamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  (ircults;  licscriiillou  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Cui  rout  Reguhitlon;  Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dj-namo;  Armature,  Commutator  and  Brushes;  Diagram  of  circuits  In  Armature  and  Field:  Regu- 
tator;  Circuits  In  Regulator. -CHAPTER  XIV;  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Djuamo;  AruiiLture;  Comnuitator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  l;l:i~t. -CHAPTER  XV:  W:iterhouse  System  ot  Three-Brush  Autom:itlc 
Current  ReguI;ition;  Dyn:iiiio:  Extra  Brush;  Resistance  Coils  and  Regulator,  CHAPTER  XVI: 
Ampero  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII;  Voltmeters:  Pressure 
and  Potontltil  Indicators.— (.CHAPTER  XVIII:  Testing;  (iaivanometers;  Astatic  Needle;  Differ- 
ential Aniiaratus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  ot  Cir- 
cuits and  Methods  ot  use:  Hridgo  and  lthi".'.t:it;  Round  Form;  S(|Uare  F'orm.— CHAPTER  XX: 
ThoMagnotoasaTosling  Insiruiiiciit;  Armature;  Field;  Bed;  Diagram  of  Clrcults.-CIIAPTER 
XXI:  CoupiluglHTiaraos  IcgctliiT;  lu  Scries;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
ebhies.-CHAPTERXXII;  Swltciics  and  Swllchlioards;  Loop  Switch;  Plug  and  .Socket;  Change 
Over  Plug  and  .Socket:  Conclusion.     CHAPTER  XXXIII:  Electric  Motors;  Geuer,"'   ■•-'-••-■-  'K- 


8ame  as  In  Dyniimos;  Typos;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Or  Series  Motors;  Coimter  E.  M.  F    '"'      ■  *^'      ■' 

thurent;  Starting  Motors;  Diagram  of  Connection. 


Motors;  General  Principles  the 

al  Purposes;  Regula- 

Dlrectlon  ot  Rotation  and  Dlrectlob  of 


PART  II.  COHTENTS.-CHAPTEEI:  Alternate  Current  Dynamos;  Principles  of  th« 
Field;  Field  Current  Armature;  Winding:  Connectltins;  Lamination;  Different  Types  ot  Alterna- 
tors: Regulation:  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  ot  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  l^'ield  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- . 
mos  Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CH.\PTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Colls;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V;  Tr.ansformsrs  Continued;  Induction  Colls;  Con- 
verters: Transforming  lip  and  Down;  Design  of  Transforivors;  Tho  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  I'rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Wlndingof  Transformera; 
Connecting  to  Circuit;  Regulation;  Safet)'  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Are 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration:  The  Circuit  ot  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis. —CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  ot  Circuits  In  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps.  In  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters:  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments.  Continued;  Hot  Wire  Instra- 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV;  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Kecordlng  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  (Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.- CHAPTERXVII:  Generators  In  Parallel: 
Dltlicaltles  In  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  StrenttOi  of  Current;  Formulas  and  Examples;  Power  and  Hsat 
Ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Blag..  CHICAGO. 


June  22,  igoi 
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Fort  Wayne  Electric  Works 


(INCORPORATED) 

MANUFACTURERS  OF  THE 


"Wood"  Systems  for  Light  and  Power 


^. 
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TYPE  K  METER 
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TYPE  A  TRANSFORMER 


SEND   FOR  BULLETINS    Nos.    1012  AND    1013 


MAIN  OFFICE  AND  FACTORY 


FORT  WAYNE, 


INDIANA 


'i^il^ifi^ilji'^^i^ 
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WESTERN   ELECTRlCIAX 


Tunc  22.   1901 


For  Porcelain  or  Clay  In* 
6  Jiating  Specialties,  such  as 
i3ushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


ELECTRIC  WIRING  TUBES, 

■renUCT  KKOBS.  INSILATORS. 

PORCEUIN    OR     CLAY     SPECIALTIES, 

Kaobl.  Cleals    Ctrcull  Brtikeri, 

THE   BOWERS    M\NL'FACTURINC    CO.. 

MOGADORC,  OHIO. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  pufposes,  in  slieetj, 
tuixs,  rods  and  special  ihapes.     Catalogue!   and  samptu  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 

The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
8WITCHBOABDS,   PAKEL,    BOABD8.   SWITCHES,  ETC. 


MOGADORE  INSULATOR  CO., 

MANUFACTURERS 

".Tc':;;  Electrical  Suppfies 


Tubings.  Bashings,  Knobs  and  Cleats 

MOGADORE,  0. 


Buy  direct  from 
Factory. 


SEND  YOUR  NAME  TO-DAY 

FOR  OITR  NKW  ILLUSTEATKl)  KOOKLET." 


■KlLFyRE"  Blots  Out  VXtv  froi 


E"  Blots  Out  KlPt*  from  Aii»  Cauee  In  Telephone  Excban^e*, 
Electric  Lfi;)tt  ititd  Tower  TIante.  Stibwny  HiinhoteB. 

Monarch  Fire  iippliince  Company, "  ^KJriJrk'o'.V.*' 


'         N.CANALST.  '>1n«iwo|„ois     •* 

CHicftGo.ia-usA«r,K;s.: 


A    PROVEN    SUCCESS! 


LOOK 
HERE 


ELECTRICIANS  and 
ELECTRICAL  SUPPLY  HOUSES. 


DO  YOU  KNOW  THAT 
WE  CAN  SAVE 


YOUR    CUSTOMERS    FROM    40    TO   60   PER    CENT. 
ON    THEIR    ELECTRIC    LIGHT    BILLS  ? 

It's    a    Strong  Point    in    Your    Favor   to    Look    Into    it   for  Them. 


THE    ORIGINAL    REYNOLDS  FLASHER  GIVES 

LIFE  TO  ELECTRIC  SIGNS. 

IT  ALMOST  MAKES  THEM  TALK. 


PARTICULARS  FREE.     WRITE   NOW. 


REYNOLDS    ELECTRIC  CO., 


231     FIFTH    AVENUE,    CHICAGO. 


HELIOS-UPTON 

Storage 
Batteries 


For  Street  Railways,   Central  Station   Lighting,  and 
.   Power  Plants,  Isolated  Lighting  Plants,  Elec- 
tric   Vehicles,     Telegraph,    Telephone, 
Fire     Alarm,    and     Police     Signal 
Service,    Electric    Launches, 
Mining     Locomotives, 


And  ail   Purposes  to  which   Batteries  are 
Applicable. 


HELIOS-UPTON  COMPANY 


NEW  YORK  AGENTS: 

THOMAS  &  BETTS, 

U1  Broadway,  N.Y. 


CHICAGO,  ILL. 
PHILADELPHIA,    PA. 
PEABODY,  MASS. 


I 


Black  Diamond  File  Works  If 


Eat.  1«M. 


IM.  1S»9. 


Twdvt 
Medilt 
Awtrdei  at 
IntarnationtI 
ExpotHidni. 


Sptolal  ^ 

Prbi  W 

Sold  Mt4al  9^ 

■lAllanli,  ^ 

I89B.  Jx 

w 


ovm  eooDS  abb  on  uaim  in  bvebt  z.KADiHe  hakdwabb  W 

8TOBB  IN  THB  CNITBIt  BTATBB  AHD  CABADA.  M 

G.  &  H.  BARNEIT  COMPANY,  I 

^  PHILADELPHIA,  PA.  ?t 


STUR.TEVANT 
ELECTRIC   FANS 

ARE  SPECIALLY  DESIGNED. 


Our  immense  variety  in  styles  and  sizes  of  Electric 

Motors  makes  it  possible  for  us  to  construct  high  or 

low  pressure  electric  fans  in  great  diversity  to  meet 

any  possible  conditions. 

Motors  are  built  of  enclosed  or  open  types,  according 

to  the  am'junt  of  dust  and  moisture  in  surrounding 

atmosphere. 


B.  F.  STUR-TEVANT  CO. 

iM  BOSTON.  MASS. 

New  York.       PhilsLdelphia..       Chlc&go.       London. 


Vol.  IITIII.       $3  Per  Anmui. 


PubllHlilugr  Oomiiany;  OhtcAKo. 


CHICAfiO,  JUNE  29,  1901. 


10  Cents  a  Copy. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  eELUNC  AGENT, 

H.  R.  HIXSON, 

ll37Monadnock  Block,  CHICAGO 


Simplex  Electrical  Company, 

75-81  Cornhlll,  BOSTON,  MASS. 


^^»'fl 


18S»->Farla  Exposition, 
medal  for  Rabber  Inanlation. 

1893- World's  Fair, 
Hedal  for  Babber  Inanlation. 


THE  8TA]VDARD  FOB 

BVBBEB  IDiSIJIiATIOSr 

Sole  Manufaciurers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ^^T  Wires 
THE  OKONITE  CO.,  Ltd. 

3!?.?JicVM.": ["-»"••     253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  SuK 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranitfl  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.  TELEaUAPH  AND    FIRE  ALARH  CABLES. 

All  Wires  are  tested  at  Factory.  .TONES BORO,  INI*. 


"  PHONO  -ELECTRIC  " 


WIRE       TOUGH.' 

Trolley-Telephone-Telegrap'' 


If  you   want  a  strong,  tough  at 
reliable  lice  wire,  use 

"PHONO-ELECTRIC." 


BRIDGEPORT  BRASS  CO., 

19  Mottay  St.,  New  York. 


"Phono-Electric 


"^'^ 


CEDAR    m      ROL-ES 

iNG     DISTANCE     ■pHONe^//7(^  WRITE        US 

A.P.MOPKINS  a  Co.  E5CANABA.MICH. 


PAPER  PULLEYS 

Rockwood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


This  No.  176  is  handy 
for  a  desk  'phone  or  a 
wall  'phone— just  suits 
your  PARTICULAR  sub- 
scriber. 


STANDARD  OF  THE  WORLD. 


ERICSSON  TELEPHONE  COzo^bw.y  NEW  YORK 


Full  equipments  for 
exchanges  and  private 
lines.  Ask  for  Cata- 
logue and  informa- 
tion. 


^Jbi. Standard  Underground  Gable  Go. 


9 


322  Tbe  Rookery, 
Chicago. 

Mills  Bldj 


Weslinghouse  Bldg., 

Pittsburg. 
.,  San  Francisco. 


56  Liberty  St., 
New  York  City. 
Tremom  BiO^ 


1225  Betziildg. 
Pbiladelpbla,   Pa. 
.  Boston. 


^  Electric  Cables,Condults,Wlre$anil  Accessories. 

Also  Hieh  Wrade  Kubber  Covered  Wires  anil  Cables. 


^ueen  $c  Co., 

1010  Chesteitt  St.,  Fhila. 

480  MONON  BLBG.,  C::iCA«0. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Colls. 


The  Incandescent  Lamp  Roplacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St..      Boston.  Mass. 


ffJBHE-mPHIT£f 

COMMUmTOR:m 

BRUSH   :  ^S 


itVT  -V«?.R\<IK\\HC 


There's  No  Friction 

vrith  the  Fibre-Grapbite  Commutaior  Brash, 
Being  90  percent,  pvre  graphiie,  i*  insures  low 
reiistance,  no  sparking  under  a  varying  load, and 
longer  ■wear.  TLcrc  is  no  gfiasing  required. 
The  Kibrc-Graphitc  is  therefore  the  most  eco. 
nomic  brush  on  the  market,     ^cnd  ("or  price  list, 

HOLMES  F1B8E-GR.4PHITE  MFG.  CO. 

SISSWakenelil  St., Gcrmanlown,  PIIILADEIPIIIA. 


yyESTIIN  ElBGMcal  In^lment  Co 


Waverly  Park,  ESSEX  CO.,  N.  J. 


ITuton    standard  Portable  Altematine  «»<• 

Direct  Cfirrent  Wattmeter  foi' 

Lamp  TettLcS' 


BERLIN:  European   Weston  Electrical  Initru- 

mentco.,  Nc.  B8  Ritlerstrasse. 
LONDON:  Elliott  3ra«..    No.    101   St,  Martins 

Lane. 

The  Westfii  MM  PortaWe 
Direct  Reatoi 

Voltmeters  and  Wattmeters 

FOR 

Alternating  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
slramenls  of  '.he  type  deserving  this 
name.  Writ^  for  circular  and  prioe 
lists  8  and  0. 

Meotlon  tlie  Webtbbw  BtacraictAK  -jcheo 
writing  for  cataioeBes. 


ROSE  POLYTECHNIC  INSTITUTE 

A  College  ot  EntrineerinK-Meeliuuk-al.  Electrical,  rivjl 
FJngTlneering:  t  htmical  Courses;  Arcliiteeture.  Exten- 
sive ahops.  Moileiniy  equippOfi  laboiatorlCH  In  all  dw- 
[mrtmeiits.  Expeiiriea  li>w,  lUth  yeuv.  Fur  eataloif. address 
C.  L.  MEES.  J'leiiideiit.Terre  Haute.  Ind. 


2,000  IN  USE. 

Bipolar  ^Dd  Multipolar  Moton 
from  ^  to  SO  horaepower.  Dyna- 
mos from  10  lights  to  TOO.  We  Mil 
or  rent.  Good  profits  for  ugentt. 
The  Mobart  Elcc.  MfK.Co., Troy, Ohio 


BEARDSLEY   GRAVITY  DAM 

AND  CONSTRUCTION  CO.. 

Contractors  and  Bulldars  of  Street  Railway  and  Electric  Plants. 

THE  BEARDSLEY  GRAVITY  DAM. 

For  five  centi  in  stampB,  we  will  mail  to  any  address  our  book  entitled,  The  Gravity  Dam. 
207  MAIN  ST.       Write  M.  W.  STARK.  Sec'y  and  Treas.,  tor  paHlculart.      ELKHART.  IND* 


"Buttock  Etectric 
Mfg.  Co,, 

CINCINNATI,  U.  S.  A. 

Wagner  Etectric 
Mfg.  Co., 

ST.  LOUIS,  U.  S.  A. 

Direct  and  AltermUng  Current 
Equipments  for  Etectric  Light  and 
Power.  287 
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[PBOENIX  GLASS  CO.] 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,Etc. 

<  SEND    FOR  «  COPY  OF  OUR  NEW  ikND 
I  LATEST   CATALOQUE. 

;  Pittsburgh.    HewYork.    Chicago. 


!M.  1.  R. 


\A/IFtl 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
CS  AND   OA,BI-ES. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


HOLOPHANE  CLASS  CO., 

IS  Eas^  sand.  St.,  IMB:\A^  Y^RK. 

Compound  Prism 
Globes  and  Shades 

FOR   ALL  KINDS  OF  LIGHTIN6. 
TWO  «iOI.D        ail  A  ^  »  I  A 

ONE  8(i.vKu  m  e  a  a  i  8 

Awarded  at  Paris  Expotltion. 
WRITE  FOR  CATALOCUe. 
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DIEHL  ELECTRIC  FANS 

STANDARD  OFTHE  WORLD  FOR  EFFICIENCY  AND  DURABILITY 


CEILIN6  FANS 


2    DIFFERENT   TYPES, 
10    DESIGNS, 
20    FINISHES, 

2  OR    4    BLADES, 

3  SPEEDS. 


No.  28.    CeiLINa. 
4  Biado  with  Switch,    HlEh  efficiency,  Low  Price. 


To  suit  all  conditions  Bndany  volt- 
age on  direct  current  circuits. 


DESK  AND 
BRACKET   FANS, 

9,   12  AND   18-INCH, 

I  I  O,  220,  250,  SOO  VOLTS, 

THREE  SPEEDS. 


SEND  FOR  DESCRIPTIVE 
CATALOaUe. 


DIEHL    MANUFACTURING    CO., 


I  NEW  YORK,  eai-B63  Broadway 
ounui    annuo   1  CHICACO,  IB2-194  van  Buren  St. 
SnUW     nUOHIO      BOSTON,   128-132  Essex  St. 

PHILADELPHIA,  W.  Irmin  Cheyney  &  Co. 

I  NEW  ORLEANS,  Newman-Spranley  Co.,  Ltd. 


i>9<xxx>aooooo<xx 


ELIZABETH  PORT,  N.  J. 


BREWSTER  UNIVERSAL  SIBN  RECEPTACLES. 


From  which  may  quickly  be  formed,  wired  and  iastalled 
anything  in  the  shape  of  tboroagbly  weatberprool 


A  SYSTEM  OF  UNITS 

ELECTRIC  SIGNS  or  ELECTRICAL  DECORATIONS  oi..y.i,i..r..,i.„ 


When  through  using 
the  receptacles  in  the 
shape  of  one  sign  or 
decoration,  a  very  little 
labor  only  is  necessary 
to  make  them  up  into 
something  else — some- 
thing entirely  different. 


TUBBK    8BF.W8TKR   BECKPTACIjEtS   AHSEHBItED 
AKU   CONIVBCTED  TOGETHBB. 

Illostratiog  method  ot  ote  and  timplicity  of  means  by  which  a  perfectly  rigid,  yet  rtadily  adjustable,  coDstruction 

in  any  form  or  deaign  desired  is  provided. 

Just  the  thing  for  theaters,   or   for  merchants  who  want  to  keep 

abreast  of  the  times  by  electrical  advertising  and 

yet   require  variety. 

THE  ELECTRIC  MOTOR  and  EQUIPMENT  CO., 


PABTS  OF  TJRB  ITKIT  BEADIT 
TO  ASSBlHBIiE. 


SOLE  MANUFACTURERS  AND  SALES  AGENTS. 


12-14  Beaver  Street,  NEWARK,  N.  J. 


"THE  CONNECriNC:  I^INK." 


June  29,  igoi 
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An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  siiiiied  worltniansiilp,  it  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  minimim.   A  successful  lamp  manufacturer  can  not  afford  to  experiment  witli  poor  materials.  Tiiis  explains  iiie  popularity  of 

ba.ke:r  &   co.'s  I 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ' 


l-ATIIMUIVI 


We  buy  and 

Refine 
Platinum 
Scrap  also. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pi^^s  Inspection  and  carry  the  above  TRADE-MARKS  on  oui  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortloodt  St.,  New  York. 


BRANCHES:  - 


192  Desplaines  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


(i 


Crown 


"  Insulated  Conductors  M 


AND 


Rail  Bonds 


"Crown"  wires  are  the  perfection  of  Rubber  Insulation  for  high  or  low  voltage,  direct  or  alter- 
nating currents,  solid  or  stranded  conductors  up  to  2,500,000  circular  mils'  capacity. 

"Crown"   bonds  are  the  perfection  of  simplicity  and  economy  in  rail  bonding,  together  with 

perfection  of   contact. 

In  "CROWN"  WIRES  or  "CROWN"  BONDS  you  secure  the  best  attainable  results, 

electrically  and  mechanically. 

Solid   or  stranded    bare    copper    conductors;  also    lead  -  encased    and    armored    for   aerial, 

underground  and  submarine  work. 

American  Steel  and  Wire  Co.,  Chicago,  III. 

NEW  YORK,    WORCESTER,    DENVER,    SAN  FRANCISCO;    LONDON,  ENC. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  M  f  g.  Co . . . .  23 

Atron  Smoking  Pipe  Co — 

American  Battery  Co — 

American  Bridge  Company.. .11 
American  District  Steam  Co..  8 

Amer.  Electric  Fuse  Co 10 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works...  11 
Amer.  Keflt.  &  Lighting  Co. ..11 
Amer.  Steel  &  "Wire  Company.  3 
Amer.  Toll  Telephone  Co  — 14 
Amer.  Vitrified  Conduit  Co. ..10 
Anderson  &  Sons.  W.  H 19 

Baker  &  Company 3 

Ball  Engine  Company 18 

Bamaclo,  F.  W 18 

Barnes  Company,  Wallace ....  13 

Baruett  Company,  G.  &  H 22 

Beardsley  Gravity  Dam  & 

Construction  Co 1 

Becker  Brothers 12 

Benham,  George  W 19 

Berlhold  &  Jennings 19 

Besly  &  Co.,  Charles  U 22 

Big  Four  K.R 20 

Bissell  Company,  The  F 16 

Bossert  El.  Construction  Co.  .11 
Bowers  Manufacturing  Co  ...— 

Bridgeport  Brass  Co  1 

Brunt  Porcelain  Works,  G.  F.  7 
BuUock  Electric  Mfg.  Co 1 

Cent ral  Electric  Co 5 

Central  Mfg.  Company 19 

Central  Telephone  A  El.  Co.  .— 
Century  Telephone  Const.  Co.  15 

Chaillet,  Adolphe  A 11 

Chicago  A.  Alton  Railroad — 18 

CAN.  W.R.  R 18 

Chicago  E4^9n  Company ....  4 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chic.  House  Wrecking  Co... .13 

CM.&St.  P.  R.R 18 

Chicago  Telephone  Co  U 

Chic.  Telephone  Supply  Co.  ..16 

Church,  Isaac 11 

College  City  Electric  Co 11 

Columbia  Telephone  Mfg.Co.— 
Columbus  Batt.  &  Spec.  Co..  11 
Continuous  Rail  Joint  Com- 
pany of  America 11 

Coolidge  Fuel  &  Supply  Co. .19 

Crescent  Mfg.  Company — 

Crocker- Wheeler  Company..— 
Cutler-Hammer  Mfg.  Co....  20 
Cutter  Elec.  &  Mfg.  Company.— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  9 
DeDlon-Bouton  MotoretteCo.  4 
Diamond  Meter  Company — — 

Diehl  Mfg.  Company 2 

Dixon  Crucible  Co.,  Joseph.. 18 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 5 

Edwards  &  Company 16 

Eldredge  Electric  Mfg.  Co.. .  10 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company. 10 
Electric  Storage  Battery  Co..— 
Electrician  Pub.  Company. ..21 
Elec.  Motor  <fc  Equipment  Co.  2 
Electrolysis  Proof  Conduit 

Manufacturing  Co 5 

Ericsson  Telephone  Company  1 

Farr  Tel.  A  Con.  Snpp.Co ....  17 
"For  Sale"Advertisements  ,.  li 
Ft.  Wayne  Elec.  Works.,  Inc..2i 

Fowler,  .lohn  H  19 

Franklin  Eng.  &  Elec.  Co — — 


General  Electric  Company...  8 
General     Incandescent    Arc 

Light  Company 10 

General  Incand.  Lamp  Co....— 

Glass  Wool  Mfg.  Co 22 

Gordon  Battery  Company....  10 

Gould  Storage  Battery  Co — 

Great  Western    Smelting  & 

Refining  Company 12 

Gregory  Electric  Company...  12 

Hartford  Steam  BoUer  In- 
spection &  Insurance  Co..  .18 
Hazard  Manufacturing  Co. ..22 


Heath  Electric  Company 

Helios-Upton  Company 

Hobart  Elec.  Mfg.  Company., 

Holmes  Fibre-Graph.  Co 

Holoptiane  Glass  Company. . . 
Holtzer-Cabot  Electric  Co. . . 

Hopkins  &  Co.,  A.  P 

Huebel  &Co.,  0.  J 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 1 

Independent  Tel.  Const.  Co.  .16 
Independent  Tel.  Supply  Co. 16 
Indianapolis  Arm,  Bracket  & 

Pin  Company 19 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Intemat'l  Corres.  Schools 13 

Jeffrey  Manufacturing  Co 18 

Johnston,  Thomas  J 11 

Kansas  City  Tel.  Mfg.  Co 17 

Kartavert  Manufacturing  Co. 22 
Kellogg  Switchboard  &  Sup- 

plyCompany 14,  16 

Keystone  Elect.  Inst.  Co — 

Klein  &  Son,  Mathlas 19 


Spahr  &  Swingle 

Specialty  Mfg.  Company  ... 

Spies  Electric  Company  .... 

Spou  &  Chamberlain 

Sprague  Electric  Company  . 
Standard  Construction  Co ....  1 6 

Standard  TeL  &  Elec.  Co 17 

Standard  Underg.  Cable  Co. . .  l 
Stanley  Elec.  Mfg.  Company..  9 

Stanley  Instrument  Co 5 

Star  Brass  Works 16 

Sterling  &  Son,  W.  C 19 


KokomoTeL  &  El.  M.  Co 16 

Kusel  Tel.  &  El.Mfg.Go.,  D.A.  — 

Leather  Preserv.  M.  Corp — 

Leavitt,  R.  H 19 

Leclanche  Battery  Company.13 

Leffel  &  Co.,  James 18 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co 19 

Maltby  Lumber  Company 19 

Manhattan  Gen'l  Const.  Co.— 

Manross,  F.  N — 

Mason  TeL  Pay  Station  Co. .  .— 

Matthews  &  Bros . ,  W.  N 17 

McLennan  &  Company,  K 10 

McRoy,  John  T 10 

Meredith  Cedar  Co..  J.  P 19 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Missouri  Electrical  Mfg.  Co..  9 

Modem  Gas  Engine  Co 18 

Mogadore  Insulator  Co — 

Monarch  Fire  Appl.  Co 10 

Monon  Railroad 18 

Moon  Mfg.Co.,  The ..17 

MunsellA  Co.,  Eugene — 

National  Carbon  Company... 20 
National  Conduit  &  Cable  Co.lO 

National  India  Rubber  Co 1 

National  Tel.  Equlpm.  Co. ...14 

New  York  Ins.  Wire  Co 3 

Non-Polar Izlng  Dry  Batt.  Co.  4 
Northern  Elec.  M  f g.  Co 9 

Ohio  Electric  Works 4 

Okonite  Company,  The 1 

Ozan  Lumber  Company 19 

Pacific  Electric  Company — 

Palmer  &  Olson 5 

Palmer  Brothers 18 

Paragon  Va.a&  Motor  Co — 


ParseUA  Weed — 

Ferrlzo  &  Sons 19 

Peru  Elec.  Mfg.  Company....  5 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co...  11 

Phoenix  Glass  Company 1 

Phosphor- Bronze  S.  Co 18 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter- Morse  Company 19 

Queen  &  Company 1 

Relsinger,  Hugo 7 

Reynolds  Electric  Co — 

R.  I.  Teleph.  &  Elec.  Co 20 

RlchmondtEl.WireCond.  Co.  5 

Rockwood  Mfg.  Company l 

Roebling's  Sons  Co.,  J.  A 17 

Rose  Polytechnic  Institute..  1 

Sage  &  Bro.,  F.  B 12 

St.  Louis  Elec.  Supply  Co...  IS 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.  .20 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co.,  The..  1 
Simplex  Interior  Telep.  Co..  — 

Smith  &  Hemenway  Co 19 

Smith  Co.,  S.  Morgan 18 

17 

4 

16 
20 

5 


Sterling  Electric  Company...— 

Sterling  Varnish  Co.,  The 5 

Stilwell  -  Bierce     &    Smlth- 

Vaile  Company 13 

Stow  Mfg.  Company — 

Stromberg-Carlson   Tel.  Mfg. 

Company 15 

Strowger  Aut.  Tel.  Exchange  15 
Sturtevant  Company,  B.  F....22 
Swarts  Metal  Refining  Co ....  — 

Telephone  Co.  of  Amer.,  The  14 

Tenn.  Lumtter  Company 19 

Thomas,  Wilcox  &  Dletz 16 

Torrey  Cedar  Company 19 

Turner  Brass  Works 22 

Union  Switchboard  Co 15 

Valentine-Clark  Co.,  The. ...19 
Varley  Duplex  Magnet  Co. .  16 
Vindex  Electric  Company...  6 
Vulcanized  Fiber  Company.. 22 

Wagner  Electric  Mfg.  Co....  l 

Wagner,  Herbert  A 10 

Walsh's  Sons  &  Company  ..  12 
Warren  El.  Mfg.  Company...  17 
Weatherproof  Sect.  Pole  Co. 19 

Western  Electric  Go 7 

Western  El.  Supply  Company. — 
Westlnghouse       Electric     & 

Manufacturing  Company..  20 
Weston  Electrical  Inst.  Co. ..  1 
Whitehead  Company,  W.  W.  13 

WiUyoung,  Elmer  G — 

Wiyconsin  Central  R.R 17 

Wittenberg  Cedar  Co 19 

Worcester  Company.,  C.  H..  19 
Worcester  Polytechnic  Inst.  17 

YawmanA  Erbe  Mfg.  Co....  16 
Yurgae  Signalphone  Mfg.  Co.H 

ZerbeCompany fM.-l? 


WESTERN    ELECTRICIAN 


June  29,  190I 


PARAGON 
FAN  MOTORS. 


^A/Rl-^l 


R     RRICI 


CHICAGO  EDISON  COMPANY,  139  Adams  Street,  CHICAGO 


BELTED. 


The  only  Fan  made  with  flat,  square  back, 
adjustable  self-oiling  boxes,  with  Phosphor 
Bronze  Bearines.  Most  easily  installed.  Simply 
lagged  or  bolted  to  opening.    Sizes  14  to  96  In. 

Catalogue  and  Discounts  on  Appllcallon. 

Export  quotations  F.  O.  B..  N.  Y.     We  manu- 

faclure  Desk  Fans,  Counter  and   Floor  Column 

Fans,  direct-connected  for  waterpower;   Belted 

Celling  and  Column  Fans.  Water  Motors. 


for  all  standard  voltages  of  Direct  Current,  cor- 
rect electrical  and  mechanical  consi  ruction. 
Most  etMcIent.  Motoramply  protected  and  con- 
venient for  Inspection.  Self-oiling  boxes,  car- 
bon brushes  and  automatic  feed  rheostat  with 
automatic  release.  Motor  may  be  detached  and 
utilized  for  other  purposes. 

Motor  and  Fan  Frame  shipped  separately, 
making  Installation  simple  and  easy.  Sizes,  30 
inches.  36  inches,  42  inches  and  48  inches. 


SPECIALTY  MFG.  CO., 

400  and  402  South  Meridian  Street,   INDIANAPOLIS,  INDIANA,  U- S.  A. 


WB  EXCEL  AND  UNDERSELL  ALL 

and  are  manufacturing  and  selling 
all  kinds  of 


^ 


ELECTRICAL  NOVELTIES  AND  SUPPLIES. 

THE  FOLLOWING  ARE  SOME  OF  OUR  SPECIALTIES: 


FLASH  LIGHT. 
HERE  ARE  OUR  PRICES.  REMEMBER 


VOLTMETER. 


HAND  LANTERN. 


WE  UNDERSELL  ALL. 

Ammeters  and  Voltmeters,  O  to  30 $2.00 

Pocket  Flash  Lights l.BO 

Electric  Hand  Lanterns 2.00 

Electric  Carriage  Lights 5.00 

Battery  Fan  Motors 6.95 

AGENTS  WANTED.    Send  for  catalogue-JUST  OBT. 


OHIO  ELECTRIC  WORKS, 


Cleveland,  Ohio. 


SOLE   AMERICAN    AGENT. 
AND 

LICENSED    MANUTACTURERS 

FOB 

i-BOUTON  &  CO.  OF  FRANCE. 


DE   DiOlM   ''MOTORETTES" 


STANDARD 

OF  THE 

WORLD. 


I 

"Motorettes"  may  be  seen  and  tried         \ 
at  CHICAQO  OPFICe,  M7  Michigan  \ 

Avenue. 


N,  V.  Type  "Motoretto." 

DE    DION-BOUTON    MOTORETTE    CO., 

Church  Lane  and  37th  St.,  Brooklyn,  N.  Y. 


0.  K.  BATTERY. 


ALWAYS    RELIABLE. 

LONG  LIFE  AND  GREAT  RECUPERATIVE  POWER. 

ADOPFED  BY  THE 

Government,  Railroad,  Telephone,  Gas  Engine 
and  Automobile  Companies. 


OK 

num. 


'. 


SViXlxlii, 


MtDE    IN    ALL    SIZES,   ROUND    AND    SQUARE. 
SEND  FOR  PRICE-LIST,  1901. 


The  Non-Polarizing  Dry  Battery  Go. 

447  Broadway,  NEW  YORK  CITY. 


«»8^ii»»««»»»»H»i»»:::::::;;;:;;;:;;«tt«««tt««^^ 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  the 

A-r-rix:   f-uexibi-e:  tub 


^A/l 


11  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  ij 


J.  W.  GODFREY,  Manager  Sales, 

1 5  Cortlandt  Street,  N  EW  YORK. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMK 


^H::;»:;t 


3 ,  IM  .  Y. 

(10923) 


::t:H:»iaro:r»»»»»KH:HH»H»»;;;H»n;miiwi«;;;s8HKTOi 


■w»<»»Mtm»tBii> 
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EDISON 

BATTERY  FAN  OUTFITS 

...WITH... 

EDISON  LALANDE  CELLS 

Are  tne  only  efficient  battery  fan  outfits  on  tha 
market.    Invaluable  for  the  elck  rooa. 


Write  for  Catalcrue  No.  4. 

EDISON     MFG.     CO., 

FACTORY.   ORANGE.  NEW  JERSEY,  U.S.A. 
New  York  Office:  135  Fiftli  Avenue 
Chicago  Office:  144  Wabash  Avenue. 
Foreign  Department,  lo  CedarStreet,  New  York. 


PRICE=QUALITY 
FALCON  FAN  MOTOR 

FOR    DIRECT    CURRENT. 


I2-IS-18  INCH. 

100-125,  200-250 
VOLTS. 

Three  Speeds. 

HAS  UNIVERSAL 

JOINT,  MAKING 

IT  ADJUSTABLE 

AS  WALL  OR 

DESK  FAN. 

NOISELESS 

AND 
DURABLE. 


DESK     AD.II'STJ1E>T. 

WeHave  A.  C.  Desk  and  Bracket,  A.  C.  andD.  C.  Celling  Pans. 

SEND  FOR  PAN  CATALOOUB. 

ELECTRICAL  SUPPLIES, 

264-^66=268'270  Fifth  Avenue, 
CHICAGO. 


"PALMER    la     OLSON" 
I,    2.    5,    3,    iy2.    10    H.     P. 


It  is  generally  conceded 
thaLt  for  compaLctness,  dur- 
aLbility,  highest  efficiervcy, 
simplicity,  rvoiselessness. 
detaLiled  mechaLnicaLl  aLtid 
electrica.1  perfection  BLfid 
gra-ceful  design  our  motors 
a-nd  dyna-mos  have  no 
equa-l. 

Catalogue  and  price-lists  on  application. 


PALMER 
®-  OLSON 

MANUFACTUItERS, 

210  Centre  Street. 
NEW  YORK. 


SI 


CHANCE 
IT 


Xexttime  you  are  in  the  market  for  Mains  and 
Branches.  Specify  **PBJiU"  and  see  what  you 
get.  We  claim  they  are  the  best  in  the  world.  You 
prove  it,  but  be  sure  the  goods  are  stamped 
"PKRU."  The  "  KICJ>  BOOK.'-  tells 
about  them;  free  (or  the  asking. 

PERU  ELECTRIC  MF6.  COMPANY,  Peril,  Ind. 


ELECTRIC  POWER 

LUHDELL  MOTORS 

The  most  serviceable  power  apparatus  to-day 
is  the  Lundell  Motor.  It  is  adapted  to  all  kinds 
of  machine-driving.  It  has  a  strong  starting 
torque  and  an  accurate  adjustment  of  speed.  It 
is  compact,  economical  and  durable.  Send  for 
our  lUu'strated^BulIetin  No.  03205. 

CORRESPOIDEICE  INVITED. 


SPRAGUE  ELECTRIC  COMPANY, 


GENERAL  OFFICES:    627-531   WEST  34th  ST.,  NEW  YORK. 
BRANCH  OFFICES:  CHICAGO,  BOSTON,  ST.  LOUIS, 


BALTIMORE. 


STERLING    EXTRA    INSULATING    VARNISH. 

SterUiiB-  Xlxtra  Blacb  FlnlRlilxig;  TarnlBb, 

("Sterling:  Black  Air  Drying  Tarnlab, 

Sterlingr  Black  Core  Plate  Tamlsb. 


THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

95  ColmoreRow,  Birmingham.  England. 


lEDIlDiYSiSPRODFCDNDUll 


(COMPOSED  OF  ASPHALT  AND  PAPER.) 

Guarantees  complete  protection  from  electrolytic  action.  Makes 
not  only  the  best,  but  most  inexpensive,  subways.  Best  of  insulators. 
Indestructible.  Water,  gas  and  frost  proof.  100%  better  service  over 
wires  in  them.  No  induction.  7-foot  lengths,  3-inch  and  3 J^ -inch 
bore.     Weighs  2  lbs.  to  foot.     Sizes  made  from  lyi  to  8  inches. 

WE    BUILD    COMPLETE    SUBWAYS. 

ELECTROLYSIS  PROOF  CONDUIT  MANUFACTURING  CO.,  1116  and  1 116  Manhattan  Building,  CHICAfiO, 


[LECTfiO  QALVAN/ZfD  QmU/T 


%a^^(^' 


t^'^      ALL  FITTINGS 

RICHMONDT  ELECTRIC  WIRE  COWUIT  CO. 

OF   MILWAUKEE,  WIS, 

ADDRC5S    ALL  CORRZSPONDINCE  TO  FMTORY  OFFICL  WMKEGM.ILL. 


DON'T   FORGET 

YOU  ARE    LOSING  MONEY  BY  USING  OLD  FASHIONED    END    BEARING  METERS. 
STANLEY  METERS  SAVE  YOU  THIS  LOSS. 

SEND  FOR  DESCRIPTION. 

Stanley    Instrument    Company. 

General  Salea  Department :    144  Broadway,  NEW  YORK,  N.  V. 

Pacific  Coast  Agency:  33  New  Montgomery  St.,  SAN  FRANCISCO,  CAL. 
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VINDEXTRANSFORMERS 


FACTORY, 

AURORA, 
ILL. 


VIIMDEX: 
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Matihew3  A  lire.  W.  N. 
Amammvlat  •  rs. 

Centrml  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Heath  Electric  Company. 
Ohio  Electric  Works. 
West«m  Electric  Co. 
Weit«m  Elec.  Supply  Co. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hellos-Upton  Co. 
Manhattan  Gen'l  Const.  Co. 
Weitern  Electric  Co. 
Weittrn  Elec.  Supply  Co. 
WestlDKhous*  El.  AMfc.  Co. 

DeDlon-Bouton  Motorelte  Co. 
Lowell  Model  Co. 
■abVltt  ■•t«l         ■■« 

Gr.  Western  Sm.  and  Reig.Co. 

Swarts  Metal  Refining  Co. 
Bmttcrlca  •■«  Jars. 

Central  Electric  Co. 

Columbus  Batt.  A  Spec.  Co. 

Edison  Mfg.  Co. 

Edwards  i  Company, 

Elec»Mc  Appliance  Co. 

Gordon  Battery  Co. 

I^ttclanche  Battery  Co..  The 

National  Carbon  Co. 

Non-PolarlzIng  Dry  Batt.  Co. 

Ohio  Electric  Works. 

Peru  Elec.  Mfg.  Co 

Western  Electric  Co. 

Western  Elec.   Supply  Co. 
Battery  Solution. 

Spahr  &.  Swingle. 
BelU,  Bmaaera,  ■<«. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
■•It    DresBlB*. 

Leatber Preserver  Mfg-  Corp. 
BclttKV 

Chicago  House  Wrecking  Co. 

Leather  Preserrer  Mfg.  Corp. 
BlAivara. 

SturteTant  Co.,  B.  F. 
■•liars. 

Chicago  House  WrecklneCo. 

Whitehead  Company.  \V.  W. 
BoltH  (Expausion). 

ChiiTcb,  Isaac. 
■••ks.  ■l««trfl^al. 

Electrician  Publishing  Co. 
■rl4K«B    as4    B«lldlmKa 

(Bt*^l). 

American  Bridge  Co. 
■raali**. 

Becker  Bros. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

SageABro..  F.  B. 

Western  Electric  Company. 
0«M«B  (See  Insulated  Wires.) 
C*M*a,  BleatrlefSeelnsu- 

Ut«dWlre8)Copp«r,  Sheet 

•a  4  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Conduit  <t  Cable  Co. 

New  York  Ins.  Wire  Co. 

Slmplei  Electrical  Co. 

Standard  Underground  C.  Co, 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Owrbama,      P«lata       aaA 

Plat*a. 

Central  Electric  Co. 

Ohloaco  Edlion  Co. 

Bleotrlc  Appliance  Co. 

National  Carbon  Co. 

Ralslnjcer.  Hugo. 

Weetem  Elect.  Supply  Co. 
Oaatlav*. 

8mUtiCo.,B.UorK«n. 
Ohalaa. 

Jeffrey  Mfc.  Co. 
Olre«lt   Breakara, 

Gutter  Kleo.  A  Ufg.  Co. 

Western  Electric  Company. 
Coal  and   AaheH  Hand- 

Mne  Maclilnery. 

Jeffrey  Mfg.  Co. 
Colla  sind    Maaneta. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Company. 


CoBiponnd. 

Dearborn  Drug  A  Chem.  Wks. 
McLennan  A  Co.,  K. 
Conduit  and  Condnlta. 

Amer.  Vitrified  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Electrolysis     Proof   Conduit 
Manufacturing  Co. 

McRoy.  John  T. 

Rlchmondt  El.  Wire  Cond.  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectora    and   Terml- 

aala. 

American  Elee.  Fuse  Co. 
Conatraetlea  &  Rcpalra. 

Becker  Bros. 

Chicago  Edison  Co. 

Parscll  A  Weed. 

Spies  Electric  Company. 

western  Electric  Co. 
Contractora    and     Blee- 

trie   LlKltt  Planta. 

Beardsley    Gravity    Dam    A 
Construction  Co. 

Bullock  Elec.  Mfg.  Co. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Sprague  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Warner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestinghouseElec.A  Mfg.Co. 
Copper.  Herap.  Bnnelit. 

Swarts  Metal  Refining  Co. 
Copper  ^V^trea. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co, 

Okonite  Co..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'sSons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correapondence  Schoola 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 

CroH«>Arin  Braces.  Etc. 

Anderson  A  Sons,  W.  H. 
Croaa-Arma»    Plna      and 
Braelceta. 

Central  Electric  Co. 

Central  Mfg.  Co 

Independent  Tel.  Supply  Co. 

Indpls.  Arm.  Brack.  A  Pin  Co. 

Ltavltt,  R.  II. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cat-Onta    and  Sivltcliea. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colle^'e  City  F.lectrlc  Co. 

D.  A  W.  Fuse  Co. 

Electric  Appl  lance  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

Western  Electric  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cnta. 

Franklin  Eng.  A  Electro  Co. 
Dynamoa  and  Bfotora. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elee.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  House  Wrecking  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holtzer-Caliot  Electric  Co. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Northern  Elec.  Mfg.  Co. 

Ohio  Electric  Works. 

Palmer  A  Olson. 

Parseli  &  Weed. 

Schureman  A  Hayden. 

Spraerue  Electric  Co. 

Stanlev  Electric  Mfg.  Co. 

Sturtevant  Co..  B.  F. 

Watiner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 


Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Electrin  Heaiins  Appl. 

Amer.  Electrical  Heater  Co. 
Klectrlo   RallYraya. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Elec.  Motor  A  Equipment  Co. 
Eleotrloal   and  Heclian* 
leal  Bnclaeera. 

Chaillet,  Adolphe  A. 

Illinois  Maintenance  Co. 

Sargent  A  Lundy. 

Wagner,  Herbert  A. 
Electrical    luatrnmenta. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Keystone  Electrical  Inst.  Co. 

PigDOlet.  L.  M. 

Queen  &  Co. 

SageA  Bro.,  F.  B. 

Stanley  Electric  Mfg.  Co. 

Stanley  Instrument  Co. 

Wagner  Electric  xMfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

WlJlyoung.  Elmer  G. 
Blcctro-Platlnv  AlacbV* 

Besly  ACo..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Ble'ratora-Conves'-ora. 

Jeffrey  Mfg.  Co. 
Enfclnea,   Oaa. 

Modern  Gas  Engine  Co. 

Palmer  Bros. 

Parseli  A  Weed. 
Bngrlnea.  Stean. 

Ball  Engine  Co. 

Chicago  House  Wrecking  Co. 

Sturtevant  Co.,  B.  F. 

Whitehead  Company,  W.  W. 
Elxlt'at  Steam  Apparat'a. 

American  District  Steam  Co. 
Fan  OntBta. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

DIehl  Mfg.  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

HoUzer-Cabot  Electric  Co. 

Ohio  Electric  Works. 

St.  Lonis  EIcc.  Supply  Co. 

Specialty  Mfg.  Company. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Fllea. 

Barnett  CO..G.  A  H. 
Fire  Kxtlngmtaliera. 

Monarch  Fire  Appliance  Co. 
F1a«1ierN. 

Reynolds  Electric  Company. 
Flexible  Shafta. 

Stow  Mfg.  Co. 
For^ea. 

Sturtevant  Co.,  B.  F. 
Fnaea  and  Fnae  Wire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Co. 

Electric  Appliance  Co. 

Westera  Elect.  Supply  Co. 

Western  Electric  Company. 
CSeara. 

Besly  4  Co.,  Chas.  H. 
General    Bice.  Snppllea. 

Blssell  Company,  The  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Heath  Electric  Company. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
CiiaNH  Wool. 

Glass  Wool  Mfg.  Co. 
Oiubea     and     ifileetrleal 

Glaaaivarc. 

Uolophane  Glass  Co. 

Phuenlx  Glass  Co. 

Western  Elect.  Supply  Co. 


Graphite    Speclaltiea. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
HeatlnDT    and   Ventllat- 

Insr  Apparatna. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.  Lamp. 

Crescent  Mfg.  Co. 

Incandescent  Electric  Light 
Manipulator  Co. 
Igmiters. 

Columbus  Batt.  A  Spec.  Co. 
Inspection  A  InBorance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Tn^tiintena. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Insolatora   and   Inanlat- 

1ns  Materlala. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  9.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc,  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

Mogadore  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  G.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Inanlated      Wlrea       and 

Cablea— BfaKuat  TTlrea. 

American  Elec.  Fuse  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Elec4.rlc  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Independent  Tel.  Supply  Co. 

Indiana  Rub.  A.  Ins.  Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction   Boxea. 

Bossert  Elect.  Const.  Co. 

D.  A  W.  Fuse  Company. 

General  Inc.  Arc  Light  Co. 
Larapa»    Incaadeaeeat. 

Central  El ectrlcCo. 

Chicago  Edison  Co. 

Edison   Decorative  A  Minia- 
ture Lamp  Dept, 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lampa^   Inc.,   Adfnatera. 

Crescent  Manufacturing  Co. 

Inc.  El.  Lt.  Manipulator  Co. 
Jjampn,   Incandescent  — 

ReplacerH  A  CleanerH. 

Inc.  El.  Lt.  Manipulator  Co. 

liliclitnlnv  Arreatera. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Wehtlnghouse  El.  A  Mfg.  Co. 
L.tnemen*a   dlmbera. 
Anderson  A  Sons.  W.  H. 
Klein  A  Son,  Mathlas. 
Smith  A  Hemenway  Co. 

Mavnet    W^lrea. 

(See  Insulated  Wires.) 


Metera. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec  WkP.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Munsell  A  Co.,  Eugene. 
Hlnlna:  Apparatna,  dec. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Northern  Elec.  Mfg.  Co. 

Stanley  Electric  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motora— See    Dyimmos  and 

Motors. 
Paclclnff. 

Besly  A  Co.,  Chas.  H. 
Patent   Attorncya. 

Barnaclo,  P.  W. 

Johnston,  Thomas  J. 
Phoaphor   Bronse. 

Besly  ACo.,  Chas.  H. 

Phosphor  BroazeSm.Co.,Ltd. 

Platlnnm    Douffht     and 
Sold. 

Baker  A  Company. 
Gt.  West.  Sm.  and  Refining  Co. 
Swarts  Metal  Refining  Co. 
Pole  a   and   Tl«a. 

Benham,  George  W. 
Berthold  &  Jennings. 
CooUdge  FueUt  Supply  Co. 
Fowler,  John  H. 
Hopkins  A  Co.,  A.  P. 
Huebel  ACo,,  C.  J. 
Lindsley  Bros.  Co. 
Maltoy  Lumber  Co. 
Meredith  Cedar  Co.,  J.  P. 
Ozan  Lumber  Company. 
Perrlzo  A  Sons. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter-Morse  Co. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Weatherproof  Sect.  Pole  Co. 
Wittenberg  Cedar  Co. 
Worcester  Co.,  C.  H. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.  F. 

Mogadore  Insulator  Co. 

Peru  Elec.  Mfg.  Co. 
Pow^er      TranaBilaalon 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce    Smith-Valle. 
Pnllera. 

Rockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile. 
Rail  Bonda. 

American  Steel  A  Wire  Co. 
Rail  Jolnta. 

Continuous  Rail  Joint  Com- 
panji.of  America. 
Rellnera. 

Gt.  West.  Sm.ana  ReflnlngCo. 

Swarts  Metal  Refining  Co. 
Reflectora. 

Amer.  Reflector  A  Ltg.  Co. 
Re-'W^lndlnr— Repalra. 

Becker  Bros. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheoatata. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

SageA  Bro..  F.  B. 

Westinehouse  El.  A  Mfg.  Co. 
Second-Hand  Hach*?-* 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co, 

Illinois  Maintenance  Co.    . 

Matthews  A  Bros.,  W.  N. 

Schureman  A  Hayden. 

Walsh's  Sons  A  Co. 

Wbliehead  Company,  W.  W. 
Sbadca. 

Amer.  Reflector  A  Ltg.  Co. 

Pacific  Electric  Co. 

Speaking  Tnbea. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Wealern  Electric  Co, 
Western  Elec.  Supply  Co. 
Speed   ladleatora. 
Besly  A  Co.,  Cha8.H. 
Queen  A  Go. 
WestoD  Electrical  Inst.  Co. 

SprluK*- 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 
ManroBB,  F.  N. 


Co. 


X^ox*    A.1  %» Ix^lse-tlo^l    Irxde^zKi    of    JVd.'veirtlse Jcxi.e  13.-1: ta    See    £*^e:e    3* 


steel  Boxea.  S 

Bossert  Elec.  Const.  Co. 

Storace  Batterlea. 

imerican  Battery  Co. 
Columbus  Batt.  A  Spec.  Co. 
Electric  Storage  Battery  Go. 
Gould  Storage  Battery  Co. 
Helios-Upton  Co. 

Stmetnral  Iron  "Work. 

American  Bridge  Co. 

Tapca,  Inaulatlnv. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephonea,  Telephone 
Material  and  Switch- 
fcaarda. 

American  Elec.  Fuse  Co. 
American  El.  Telephone  Co. 
American  Toll  Telephone  Co. 
Blssell  Company,  The  F. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co.  . 
Cen  t  ury  Telephone  Const.  Co. 
Chicago  Telephone  Sop.  Co. 
Columbia  Telephone  Mfg  Co 
Ericsson  Telephone  Co. 
Farr  TeL  A  Cons.  Supply  Co. 
Holtzer-Cabot  Electric  Co. 
Independent  Tel.  Const.  Co. 
Independent  Tel.  Supply  Co. 
Kansas  City  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg  Co 
Kusel  Tel.  A  El.  Mfg.Co., D.  A. 
Mason  Telep.  Pay  Station  Co. 
Missouri  Electrical  Mfg.  Co 
Moon  Mfg.  Co.,  The 
National  Tel.  Equlpm.  Co. 
Palmer  Bros. 

R.  I.  Telephone  A  Elec.  Co. 
St.  Louis  Elec.  Supply  Co 
Simplex  Interior  Telep.  Co 
Standard  Construction  Co 
Standard  Tel.  A  El.  Co 
Sterling  Electric  Co. 
Stromberg-Csrlson  Tel.M.  Co 
Strowger  Aut.  Tel.  Exchange. 
TelephoneCo.  of  Amer.  The 
Thomas,  Wilcox  A  Dletz. 
Union  Switchboard  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Yurgae  Signalphone  Mfg.  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 
Toala. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Co. 

Smith  A  Hemenway  Co. 
T«rche», 

Turner  Brass  Works. 
Tranaformera. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,   Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Trncka,  Bleotrlo  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbine  "Water  TVbeela. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Vaile, 
Varnlahca. 

Sterling  Varnish  Co. 
Vnlcanlacd    Fibre. 

Vulcanized  Fibre  Co. 

-Whlte-DTaablnv    M'ek'a. 

Star  BTMi  Works. 

Wire.  Bare. 

American  Steel  A  Wire  Oo. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Independent  Tel.  Supply  Co 
Okonite  Co.,  The 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Ca 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 

X-Rar  Oatflta. 

Queen  Jt  Oo. 
WHlyooug,  Klmer  O. 
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The     "ELECTRA"    Highest 
I      Grade  Nuernberg  Carbons  are 
I      recognized  as    standard  all  the 
world  over. 


All       genuine     "ELECTRA" 
>^     carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad^ 
;|     mark  "ELECTRA." 


■^v.«CT«^-^'        FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS.        -^V^^gl 


D4  R  E  C  T  » ' — v-^,..^ 


SL'^C  TFA 


ALzTEHNATlNG 


UNEQUAL.LE0  IN  QUAUp 
AND    EFFICIE>CT 


!ti(^  STEADY 
(LLIANT^^LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


TMI 


\A^II.L. 


A   HOT  TIME 

IN   EVERY  OLD  TOWN   THIS  SUMMER. 

Keep  Coel»H.-C.  Fan  Motors. 

Made  for  Alternating  or  Direct  Currents,  all  voltages. 

HOLTZER-CABOT  ELECTRIC  CO., 

Send  for  1901  Catalogue  and  Prices.      397  Dearbom  St.,  CHICAGO.  Factory,  Brookline,  Mass. 


A  FEW  OF  BRUIiT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING      BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "  BRUNT." 


THr  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST   LIVERPOOL,  OHIO. 
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Vi      I 


THE  GENERAL  ELECTRIC  COMPANY'S 

Fan  Motors. 


^"^ 


All  Sizes  and  Styles  for  Alternating  and  Direct  Current  now  in  stock. 
GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 


Chicago  Office,  Monadnock  Bldg. 


Sales  Offices  in  All  Large  Cities. 
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DON'T  WAIT  UNTIL  THE  CRASH  COMES 


w 


a 


&; 


L< 


^i 


And  you  are  in  the  hands  of  the  Sheriff,  but 
install  the  Holly  System  of  Underground 

Steam  flains  at  once, 
which  will  enable  you  to 
sell  your  exhaust  steam  for 
enough  to  pay  all  your  sta- 
tion expenses  and  interest  on 
the  investment  for  steam 
mains,  thus  securing  your 
electric  current  free.  It  is 
cheaper   than    waterpower. 


WRITE  FOR  OUR  NEW  PAMPHL  ET  GIVING  FULL  EXPLANATIONS.    MENTION  WESTERN  ELECTRIQAN. 

AMERICAN  DISTRICT  STEAM  CO.,  LOCKPORT,  N.  Y. 
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SCALE=SCALE  =  SCALE  =  SCALE=SCALE 

It  does  not  do  you  any  good  to  overlook  yonr  boilers  and  becaase  there  are  some  3,000  ideas  on  the  niarlirt  irhirh  have 
been  tried  and  have  failed,  is  no  sign  it  cannot  be  removed  and  kept  out.  There  is  no  money,  knowledge  or  Laboratories 
back  of  these  3,<>00  patent  medicines. 

Try  a  little  Chemistry  and  liaboratory  direction  and  see  the  saving  in  coal,  boilers,  etc.     AVRITB  US. 

IVIIOAL.      NA/ORKS, 

Telephones,  Harrison  1 358  and  1373. 


9BOIRIM     ORUO      &      O 

a7,    SS,  29,   30,    31,    32,    33    XVIMIS    34.    fitA. 

WM.  H.  EDGAR,  President. 


VINDEX  TRANSFORMERS 

"There  is  Such  a  Thing  as  IVIerit= 

IN  THE  ARTICLE  ITSELF 


WITHOUT    REFERENCE 
TO  ITS  NAME  OR 
PRICE." 

IF  YOU'RE 
OPEN  TO 
CONVICTION 


Send  to  the  "AD  STUDIO"  for  a  "Vindex"  CatalOgUe. 

THE  MISSOURI   ELECTRICAL   MANUFACTURING  CO., 


O  U  I  s. 


Nortliem  SpEerical  Motor.    Inclosed  Type. 


Northern 

Motors 


are  of  such  compact  and 
symmetrical  design  that 
they  are  easily  operated 
in  any  situation  for  any 
kind  of  work.  They  can 
be  belted,  geared  or  direct- 
connected  to  the  driven 
machine.  Our  Engineering 
Corps  has  made  an  exhaustive  study  of  the  various  wood. and 
metal  working  machines  in  use  by  manufacturers  for  the  pur- 
pose of  determining  the  best  methods  of  electric  drive,  and  we 
have  the  results  of  years  of  patient  investigation  carefully  com- 
piled for  the  benefit  of  our  customers.  We  have  made  some 
of  the  largest  installations  for  complete  electric  drive  in 
America  and  challenge  a  comparison  of  economical  results. 


We  build  all  sizes  of  Qenerators  and  Motors  for  eitber  Alternating  or  Direct  Current.    Ask  for  Bulletin  No.  240. 


STANLEY  ELECTRIC  MFG.  CO., 


PITTSFIELD,  MASS. 


NORTHERN  ELECTRICAL  MFG.  CO. 


MADISON,  WIS. 
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WE  RECOMMEND 

AFTER  THIRTEEN  YEARS'  EXPERIENCE 
AS  SALES  AGENTS  FOR  PACKARD 
INCANDESCENT  LAMPS  WE  CAN  CON- 
FIDENTLY RECOMMEND  THEM. 
THEY  WILL  PLEASE  YOU  AS  THEY  DO 
THE  THOUSANDS  OF  USERS  WE 
SUPPLY. 

ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL    SUPPLIES, 

CHICAGO. 


BUYS  OUR  NEW 
ENCLOSED  FUSE. 


WE  ALSO  MAKE 


ROUGH  HANDLING  WILL 
NOT  BREAK  IT. 

ALL  MICA  INSULATION.  SAMPLES  FREE. 

Fuse  Blocks,  Lightning   Arresters,   Connectors, 


E     AAAI 


Paper  Insulators,   FUSE  WIRE  and  Specialties. 

american"YlecYric"7use  co. 


New  York. 


Chicago. 


San  Francisco. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 


ORIGINATORS.' 


CHICAGO. 


NEW  YORK. 


HIRBERT  A.  WACNER, 

Consulting  Engineer, 
RAILWAY  LIGHTING  AND  POWER   PLANTS, 

TtMc«   eLOC,  New   YonK   CITY. 

«IS    LOCUST    ST.,    ST.    LOUIS. 


^VOLT=AMMETERS, 

^^  POCKET  SIZE. 

pofiiETj,   For  Testing  Batteries  and  Battery 
JSiSiSSffi  Circuits,  Locating  Faults,  Grounds, 

J^i  etc. 
^^         RELIABLE.       ACCURATE. 
^^^^B         Send  for  Circular. 
aiTT  L.  M.  PiCNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


American  Yitrifiei  CoMnit  Company, 

MXKDFACTtJEZBS  OF 

VITRIFIED  SALT  GLAZED 
UNDERGROUND  AND  INTERIOR  CONDUITS. 

Contractors  tor  Complete  Installation 

of  Conduit  Systems. 
General  OfBcea:  39  Cortlandt  St.,  N.  Y. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  tiiBtru* 
moac  iDdicatlng  In  volts.  Connect- 
ing posta  have  non-removable  nuts. 
Li^bt  weight  and  neat  In  appear- 
ance, 

Eldredce  Electricaffff.  Co., 
Springiteld,  Maes.,  U.S.  A. 


ITir^ffS^iiw^WTlft 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Win  keep  the  Commutator  In  good  condition  aii4  prevent  cutting.   Absolutely  will  not  gum  the  brashes. 
EOc.  per  stick.  SS.OO  per  dozen    Send  60c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K||.|  dll|B||    o    AA  Sole  Sannfactnrers, 

■    IHCLIlllHftH    at    bUn    «0»,  lOO   WaslUnKton  street,      .     CHIOACO. 

SEND  YOUR  NAME  TO-DAY 

FOR  OUR  NEW  ILLUSTRATED  BOOKLET. 

Intereisting,  Convincing,  FREE. 

"KILFYRE"  Blots  Out  lire  from  Any  Cause  in  Telephone  Exchangeg, 
JElectric  Light  and  Power  Plants,  Subway  Manholes. 


Monarch  Fire  Appliance  Company,  "  {I'Jii'?S'ri?cr.T.*' 


GENERAL  INOANDESOENT  ARC  LIGHT  CO., 

Factory  and  QenarilOfllcas:    672-678  FIRST  AVENUE,  NEW  YORK. 
Trade    ^^       I       Mark. 

Manufaeturars  of  HIGH-GRADE  ELECTRICAL  SUPPLIES. 

WRITC  roR  ATTRACTIVE   BULLETINS. 

Cbl^to.      Phllidelphla.      BoitoD,      CleTcIaod,      St.  LouU,     Mllwaakee,      ClDclnflstl,      Dflovcr,     St.  Pial. 


G.  I.  INCANDESCENT  LAMPS. 


yU) 


MjiA  mJUA  MJb 


McROY  CLAY   WORKS 

BRAZIL,  INDIANA 

302  BROADWAY,  NEW  YORK 

138  WASHINGTON  ST.,  CHICAGO 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Manufacturers 
of 


BARE  COPPER  WIRE  AND  GABLE,  PAPER  INSULATED  CABLES 


CEMENT   LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


THE  GORDON  PRIMARY  CELL 


The  most  improved,  efficient, 
long  lived  and  economic  primary 
cell  of  the  ne-w  century. 

Extensively  used  for  telephone, 
telegraph,  fire  and  police  alarm 
service,  railroad  signal  work,  gas 
engine  ignition  and  automobiles. 

Manufactured  in  ten  different 
styles. 

Catalogue,  price-list,  etc.,  upon 
application. 


The  Cordon  Battery  Co., 

13  and  15  Lalght  Street,  New  York. 


DEWAR  BULBS  FDR  LIQUID  AIR 

Are  now  supplied  with  special  silvered  coat- 
ing preventing  Heat  Radiation.  Liquid  Air 
has  been  kept  29  days  in  such  a  bulb.  Made 
in  all  sizes  up  to  10  inches. 


EDISON  DECORATIVE  AND  MINIATURE 

LAMP  DEPARTMENT, 

(General  Electric  Co.)  Harrison,  N.  J. 
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PRANK   N.   PHILLPIS,   PRESIDENT. 

C.  H.  WAGENSEIL,  Treasurer 


EUGENE  r.  PHILLIPS. 
Gencrau  Manager. 


E.  ROWLAND  PHILLIPS,  ViCC-PRCS. 
O.  R.  REMINGTON.  JR 


AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  ME, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «N0  UNDERGROUND  USE. 
New  York  Stoke,  W.  .T.  \Vatson,  26  Conhindt  St. 
Chicago  Store.  F.  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,   Kugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,  ^HILLIPSDALE,  R.  I. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Manufactured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


pansion  Bol-ts 


a 


Forfasteningall  kinds  of  structure  to  brick  and  stone  work 

Patentee  and  M'f'r,  ISAAC  CHURCH, 
Send  for  cataiogue  C.  TOLEDO,  OHIO. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Garnet.       Patent  SollcltlnB, 


^HAILLET,  ADOLPHE   A, 

Consulting  Electrical  Eogioeer. 

Flans  and  speciflcations  for  Electric  Light- 
ing and  Power  Plants.  Designer  of  Elec- 
trical Machinery. 

476  ELLICOTT  SQUARE,  BUFFALO,  N.Y. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OrTIiET  AND  JUNCTION  BOXES, 
81¥ITGHBOABDS,   PANEt    BOARDS.    SWITCHES,  ETC. 


CONTINUOUS  RAIL  JOINT  COMPANY  OF 


AMERICA. 


Gbneeal  Offices:    164  MARKET  STREET, 
NEWARK,    N.    J. 

Millions  in  use  on  One  Hundred  and  Forty-Five  (145) 
railroads  in  the  United  States,  on  over  Seven  Thousand  Five 
Hundred  (7,500)  miles  of  track. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon   Reflectors    throw    the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


I 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 

NATIONAL  CODE  STANOARO 

'0,  K."  Weatherproof  Wire. 
Slow-Burning  Weatlierproof 
and  Slof-Burning  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I. 


THE     BEST    WAY 

Clock 
Switch 


Turns  out  show  window  lights 
any  time  desired  after  store  is 
closed.  You  only  need  to  wind 
the  clock.  Switch  Is  automatic. 
Perfectly  reliable.  Sent  on  ten 
days'  trial. 

I  15  Amp..  D.  P.,  $4.50 

Prices  •  25  Amp..  D.  P.,    6.00 

UOAmp.,  D.  P.,    6.00 

GALESBLfKQ,    IlL.,    DCC.  27,  1900. 

We,  the  undersigned  merchants  of  Galesburg,  111,,  have  in  use  one  of  the  Clock  Switches 
made  by  the  College  City  Electric  Company,  and  find  it  satisfactory  inevery  way.  It  is  easily 
set  and  does  not  get  out  of  order. 

The  GAI.ESBDBG  Shoe  Co.,  Boots  and  Shoes.  Nelson,  Marks  &  Co.,  Dry  Goods. 

W.  A.  Anderson  &  Co.,  Boots  and  Shoes.  Anderson,  Drake  &  Co.,  Wall  Paper,  Paints. 

COLLEGE  CITY  ELECTRIC  CO.,  Calesburg,  III. 


If  yon  M  M  M  lattery  tliat  scieDce  las  proincei,  yon  liave  a 


Columbus  Storage  Battery. 

Cells  of  many  styles  for  all  sorts  of  work. 

THE  PRICE  IS  RIGHT. 

Send  for  our  catalogue  and  find  out.  It 
contains  lots  of  good  information  on  the  use 
and   care   of  storage  batteries. 


The  COLUMBUS  BATTERY  &  SPECIALTY  CO., 

OOLU»ii:BUS,     OHIO. 


i        American 


Bridge  Companyl 


DESIGNERS 
MANUFACTURERS 
AND  ERECTORS  OF 


Steel  Bridges 
Steel  Buildings 

and  All  Classes  of 

Metallic  Structures 


V^E  have  decided 
to  carry  at  all 
our  plants  a  large 
stock  of  Raw  Ma- 
terial, from  which 
we  can  furnish  with 
great  promptness 
any  ordinary  order 
for  Steel  Bridges, 
Roofs,  Buildings, 
Columns,  Girders, 
Beams,  Channels, 
Angles,  Plates,  etc. 


The  facilities  at  our  disposal  and  our 
operative  system  are  such  as  to  in- 
sure most  favorable  guotaiions  and 
deliveries  for  any  part  of  the  worlds 


General  Offices :  100  BROADWAY,  NEW  YORK 


Branch  Offices  and  Works : 


Albany,  N.  Y. 
Athens,  Pa- 
Boston,  Mass. 
Buffalo,  N.  Y. 
Baltimore,  Md. 
Butte,  Mont. 
Columbus.  Ohio. 
Chicago,  III. 


ULUS*ID^.  •>.  ^ 


Canton,  Ohio. 
Cleveland,  Ohio. 
Denver,  Colo. 
Duluth,  Minn. 
East  Berlin,  Conn. 
Elmira,  N.  Y. 
Groton,  N.  Y. 
Horseheads,  N.  Y. 


Lafayette,  Ind. 
Milwaukee,   Wis. 
Minneapolis,  Minn. 
New    Orleans,    La. 
Pencoyd,    Pa. 
Philadelphia,  Pa. 
Pittsburg-,  Pa. 
Rochester,  N.  Y. 


Seattle,  Wash.  \ 

San  Francisco,  Cal.  j 
Salt  Lake  City,  Utah.  ^ 

Sydney,    N.    S.   W.  \ 

Trenton,  N.  J.  K 

Wilmington,    Del.  i 

Youngstown,  Ohio.  | 


European  Office :  LONDON 
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WANTED. 

Practical  office  man,  lately  with  a  large 
electric  company  as  traveling  auditor, 
desires  to  connect  himself  with  an  electric 
light  or  street  railroad  company.  If  desired 
will  systematize  your  accounts  so  that 
monthly  reports  will  show  actual  results 
of  operation.  Highest  references  as  to 
ability,  etc.  Address  "C.  A,"  care 
Western  Electrician,  510  Marquette  Bldg  , 
Chicago. 


WANTED. 

Three  lOO-Ught  sei-oml-haiid  Brubb  arc 
machines  and  two  sefond-hand  larije  blj;h- 
fre.iuency  alternators.  Address  "U.  G.  C.."care 
Wfsiem  Electrician.  510  Marquette  BuUdiny, 
Chicago. 


WANTED. 

Position  as  t-lectrlcian  or  assistant  engineer  by 
vouny  man  of  good  habits.  Understands  all 
kinds  of  wiring  and  Hue  work.  Five  years'  e\- 
iMLTlcoce.  Can  furnish  good  references  from 
former  emplovers.  FRANK  McCULLOUGH, 
634  HittSt.,  Ottawa.  111. 


WANTED. 

.  Position  as  snj.erinn^ndeni  or  foreman  of  con- 
struction, 'i'ui-iiiy  years'  experience  in  handling 
men.  Outside  e'^^nsiruction  only— building  of 
lines,  etc.  Salarv  about  $80  to  begin  with. 
Electri*^  liphilni:  preferred.  High  or  low  ten- 
sion, tran.iformers.  block  system.  3-phase.  etc. 
Three  vear*  with  Commonwealth  Electric  Co. 
Good  references.        H.  F.  BIERWIRTH. 

679  Clifton  Ave..  Chicago. 


FOR  SALE  OR  TRADE. 

Electric  light  plant  in  town  of  3.00it  inhabit- 
ants, county  site.  Have  citf  contract  for 
streets;  business  growing  and  splendid  oppor- 
tunity for  someone;  have  compact  steam  plant, 
one  arc  machine  and  3.')  K.  \V.  alternating 
machine.  Price,  S9,000.  Address  "BUSINESS.' 
care  Western  Electrician.  510  Marquette  Build- 
ing. Chicago. 


FOR  SALE. 

Telephone  plant  in  good  shape,  in  a  good 
town  and  one  of  the  best  telephone  fields  in  the 
state.  Address  -TELEPHONE  EXCHANGE." 
care  Western  Electrician,  510  Marquette  Build- 
ing. Chicago. 


FOR  SALE. 

Alternating  system  with  550  lights  and  city 
contract  for  pumping  water.  In  good  running 
order.  Is  owned  by  bank  and  must  be  sold  at 
once.    For  pflrticulars  address 

N.  II.  CROWELL.  Sioux  Rapids.  Iowa. 


FOR  SALE. 

Second-hand  insulated  weatherproof  copper 
wire.  No.  6.  14  cents  per  pound;  No.  10,  15 
cents  per  pound. 

G.  MATHES'  SONS  COMPANY, 
FOR  SALE. 

LotllO-volt  new  fan  motors  ai  bargain  prices. 
Old  material  imrcbased.  WALSH'.S  SONS  & 
CO.,  280  Washington  St.,  Newark,  N.  .1. 


FOR  SALE. 

Two  L.   D.  12  T.-H.  Arc  Machines,  50  lights'  ca- 
pacity. 
Ninety-four  T.-H.  Arc  Lamps,  class  M  12. 
Eleven  22-foot  "Cutter"  Mast  arms. 
Four  Circuit  Plug  Switchboard,  complete. 

Wood  Cutouts.  Hoods,  Hanger  Hoards  and 
e%crytbiiig  complete  for  a  constant-current,  arc- 
llghtlngoutfli  fora  small  city. 

The  machines  and  lamps  in  Ilrst-class  condi- 
tion; in  fact,  are  In  or>erallon  at  the  present 
time.  Our  object  In  celling:  We  wish  to  go  on 
alternating  syslem.     Make  us  an  offer.    Address 

TITUSVILLE  ELECTRIC  LIGHT  &  POWER  CO., 

lirUbVILLE.  PA. 


TO  AVOID  MOVING  TWICE, 

We  will  make  especially  low  prices  on  the  fol- 
lowing apparatus  for  a  fewdays; 

One  60  k.  w.  multipolar.  Excelsior,  126-volt  Gen- 
erator, direct-connected  to  a  New  York 
Safety  Engine.  12  x  13.  practically  new. 

006  78  k.  w  iJ5-volt  multipolar.  American  Ball 
Generator,  direct-connected  loan  American 
Hall  Engine,  complete  with  sub-base,  used 
three  months. 

One  150 h.  p.  UJX15  Pha3nix  Engine. 

One  300  h.  p.  Ux'21xi6  New  Yorn  Safety  Tan- 
dem CompouDd  Engine. 

One  100  h.  p.  13x12  Thcenix  Engine. 

Two  100  k.  w.  G-pole,  Triumph,  110-volt  Gen- 
erators. 

Two  50  k.  w.  Triumph,  multipolar,  llo-Tolt  Gen- 
erators. 

Two  so  k.  w.  Jeuney,  bipolar.  1  lO-voU  Generators. 

Twoas  k.  w.  Jenney.  bipolar,  l  lO-volt  Generators. 

One  250  h.  p.  Worthington  Water-tube  Boiler, 
good  for  135  pounds  Hartford. 

Three  100  h.  p..  60x  is.  I'hcenlx  Boiler,  good  for 
95  pounds  Hartford. 

Write  for  Price-list  No.  43  for  other  apparatus. 

ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  Cheney.  Mgr,        204  Dearborn  St.,  Chicago. 


TKKASrRV  1)1:I'AKT.M1;NT,  Omce.  Supervis- 
ing' Arclilitci.  Washington,  i).  C,  June  ly.lOni. 
Seak-d  proposals  will  be  received  at  this  office 
until  2  octoek  I*.  M.  on  ibe  19th  day  of  .Inly. 
lOiil,  and  then  o|>ened.  for  the  iastallatlon  of 
an  electric  freight  elevator,  includln^i  all  labor, 
materials,  etc.,  for  the  l".  s.  Mitu  lIulldinLr  at 
New  Orleans,  La.,  in  accordance  with  ihe 
specification,  coplesof  which  may  be  obtained 
at  this  otlice  or  at  the  office  of  the"  (.'usiodlan  at 
New  (Jrleans.  La.,  at  the  discretion  of  the 
Supervising  Architect.  JAMES  KNOX  TAYLOR. 
Supervising;  Arrhllect. 


FOR  SALE. 

Electric  Power  Plant. 

This  plant  was  installed  by  the  General 
Electric  Company  tlirougli  the  Union  Iron 
Wo  ks.  San  Francisco,  and  was  operated  but 
a  few  months.  The  machinery  is  guaranteed 
in  first-class  condition,  as  good  as  new. 

Will  name  prices  f.  o.  b.  Townsend,  Mon- 
tana, or  delivered. 

One  3-phase  alternafing-currentgenerator, 

500  K.  W..  00  cycle  with  24  poles,  type 
A.  P.;  volts  lull  load  2.400,  A.  M.  P.  120, 
revolutions  300,  witb  rheostat. 

One  electric  generator  or  exciter,  12j 
K.  W.  multiple  direct  current  exciter, 
type  M.  P.,  class  4-12.5-12.75,  volts  125, 
with  rheostat. 

One  marble  generator  switchboard  panel, 
30"x90"x2",  coDiaining  one  general  field 
rheostat,  one  exciter  field  rheostat,  one 
station  transformer,  one  potential  indi- 
cator, one  current  indicator,  one  pilot 
lamp,  one  ground  detector  with  plug 
and  receptacle,  three  type  L  lightoing 
arresters,  six  feeder  fuse  blocks,  one 
double  pole  exciter  switch,  two  single 
pole  switch  brake  2,000  volt  switches, 
iron  angle  frame. 

100,000  feet,  more  or  less.  No.  2  B.  &  S. 
copper  wire  on  reels. 

One  large  lot  of  electrical  fixtures  and 
fittings. 

Two  Pelton  Water  Wheels,  350  H.  P.  each. 

The  generator  is  direct  connected  with 
two  PeltoD  water  wheels.  750  H.  P.  If 
to  be  steam  driven,  will  furnish  new  out- 
board bearing,  shaft  and  flexible  coup- 
ling under  plans  of  General  Electric 
Company. 

For  full  information  and  prices,  apply  to 

CHAS.  E.  BILLIN  &  COMPANY, 

1545  Marquette  Building,         •        •        CHICAGO. 


(No  reasonable  offer  refused.) 

One  Armington  <t  Sims  Engine,  14  In  diameler, 

13  in.  stroke,  with  pulleys  66  in.  diameler 

by  15'/i  in.  face. 
One  Deane  Independent  Condenser,  12  In.  x  16 

X  18,  300  H.  P. 
One  piece  5H  in-  shafting.  18  ft.  6  in.  long, 

Willi  companion  flanges  one  end. 
Three  floor  hangers,  with  self  oil  boxes,  for  5H 

in    shaft,   39  in.  drop   and   adjustable  all 

round. 
Three  granite  capstones  for  hangers. 
Two  friction  clutch  pulleys,  66  in.  dia.  by  18H 

in.  face,  36  in.   friction  with  wheel,  collar, 

toggles  and  shoes  complete. 
One  clamp  iron  pulley.  66  in  dia.,  lOVi  face  to 

clamj)  on  814  In.  quill. 
One  bracket  quill  for  floor  banger  mentioned 

above. 
One  clamii  iron  pulley,  44  in.  dia.,  8i4  in.  face 

for  bVt  in.  shaft. 
One  clamp  iron  pulley,  44  in.  dia.,  5^  in- face 

for  5Va  In.  shaft. 
One  clamp  Iron  pulley,  44  In.  dia.,  5%  In.  face, 

8li  in.  bore. 
One  A  12  T.  H.  allernatlng  current  generator, 

125  cycles  —  1000  volts  — 60  amperes. 

Wooden  base  in  operative  condition. 

All  the  above  goods  are  for  Immediate  delivery 
and  f.o.b.  cars  Newton  or  Watertown,  Mass. 

For  delivery  about  September  1 6th  we  have : 
One  A  120  T.  H.  aliernaiing  current  generator. 

125     cycles  — 1000     volts  —  100    amperes 

compound  wound  wltla  iron  ba-e. 
One  A  12  T.  H.  alternating  current  generator. 

12.T  cycles— 1000  volts  — 60  amperes  with 

wooden  base. 
One  60  K.  W.  Stanley  Transformer  step  up. 

125iycles,  lOOOvolist^  2000  volts. 
Seven  Station  switctiboard  G.  E.  transformers, 

125  cvcles.  350  watts.  1040  to  52-104  volts. 
One  5  K.  W.  Exciter  T.  II.  110  volts. 

ELECTRICAL   DEPARTMENT, 

NEWTON  &  WATERTOWN  GAS  LIGHT  CO. 

NEWTON.  MASS. 


<5-recory: 

ELECTRIC  cof 

54-62  5.CUNT0N  5T.  CHICAGO 


One    30-k.  w.  General  Electric  alternator. 
One    (iO-k.  w. 
One    75-k.\v. 
Twol20-k.  w. 

One    30-k.  w.  Weslinghouse 
One    45-k.  w.  " 

Two  60-k.  w.  "  " 

One    60-k.  w  "  "  60  cycle, 

One    75-k.  w.  '■  "  60     "       i 

One  120-k.  w.  "  "  60     "       I 

One  240-k.  w.  "  "133     "       I 

Send  for  our  Monthly  Bargain  Sheet,  with  net  ' 
prices  on  machines  In  stock  at  our  works.    All 
apparatus  fully  guaranteed,  i 


SECOiHAID  MTIOML  ALTERMTOR. 


Alternator  and  Exciter  Self-Contained. 

Surface  Wound,  Not  Compounded. 

133-1,000  Volts,  30  Amperes. 

30  K.  W.  Self-Oiling  Bearings. 

Speed,  1,500  Revolutions  per  Minute. 

No.  514  Type,  Paper  Pulley,  Sub-Base  and  Jack    Screw. 

In  Good  Condition. 

ADDRESS 

FREDERICKTOWN  ELECTRIC  ANO  MFG.  CO., 

FREDERICKTOWN,    MO. 


:i^R^i 


Engineers  of  standing  and  acquaintance  In 
Europe  wish  to  arrange  for  handling  several 
good  inventions  abroad.  We  want  such  as  are 
adapted  for  the  organization  of  companies,  etc. 
Liberal  propositions  made. 
ZERBE  CO.,  Engineers,  11   Broadway,  New  York. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Chlcaeo. 


IIBTWIMI*^ 


A  Direct  Resdtns  Ohmmeter. 

Ohmmeters, 

Ammeters, 

Toltmeters. 

Special  Electrical  Machinery. 

F.  B.  SAOK  &  BBO., 

Successors  to  American  Electric  Specialty  Co.. 
128  JClberty  Ht.,  Ketr  Xork  City. 

New  York  Agents  Wirt  Electric  Co.  Eheo- 
«tats  and  Brushes. 


MANUFACTURERS 

BABBin  METAL,  BAR.  WIRE  SOLDER, 

PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago, 


roTHERS 


39-43 

W.  WASHINGTON  ST. 
CHICAGO. 


REPAIRS 


For  Everything  Electrical,  including  NATIONAL  ELECTRIC  CO.'S  MACHINES. 


Manufacturers 

of  the 

Celebrated 


Perfection 


1 


Brushes 

for  Dynamos 

and  Motors. 


Write  for  Our  Prices  on 

CORLISS    ENGINES, 


24  X  44  X  48  Allls  Cross  Compound. 

28  X  60  AUis  Corliss. 

26  X  48  Fisbfcill  Corliss,  R.  H. 

26  X  48  Fishfcill,  L.  H. 

26  X  48  Rankin  &  Fritsch  Corliss. 

24  X  48  Allis  Corliss. 

24  X  42  Rankin  &  Fritsch  Corliss. 

20  X  48  Harris  Corliss. 

20  X  48  Wheelock  Corliss. 

20  X  42  Hamilton  Corliss. 

J8  X  42  Wright  Corliss. 

16  X  42  Harris  Corliss. 

J8  X  42  Rankin  &  Fritsch  Corliss. 

14  X  24  Cooper  Corliss. 

12  X  36  Harris  Corliss. 

JO  X  30  Allis  Corliss. 

16  X  42  Hoffman  &  Billings  Corliss. 

20  X  48  Fraser  &  Chalmers  Corliss. 


AUTOMATIC  ENGINES. 

J4*  and    24  x  J6  Ball  &  Wood  Cross 

Compound. 
13  and  201  x  15    Arminglon    &  Sims 

Cross  Compound. 
20  X  24  Erie  Class  "  B  "  Tangye  Bed. 
16  X  32  Buckeye. 
15  X  14  Ideal. 
13  X  18  Porter  Allen. 
12  X  12  Armington  &  Sims. 
8x9  Armington  &  Sims. 

BOILERS. 

Six  250-hp.  Babcock  &  Wilcox,  125  lbs. 
One  150  Heine,  125  lbs. 
Three  72  x  18  Tubulars,  100  lbs. 
Twenty  60  x  16  Tubulars,  100  lbs. 


W.   W.   WHITEHEAD    COMPANY,     DAVENPORT,   IOWA. 
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Bargain 
Offerings 

WE  ARE  THE  BARGAIN  MACHINERY  HOUSE 
OF  AMERICA. 


When  in  the  market  for  anything  in  the  way  of 
Boilers,  Engines,  Pumps  or  Machinery  of  any  kind,  be 
sure  to  write  for  our  list. 

WE  OFFER  THE  FOLLOWING  ITEMS 
SUBJECT  TO  PRIOR  SALE: 


El— One  400-light  T.-H.  dynamo. 

E2— One   500-light   T.-H.    dynamo. 

E3— One   GOO-light   T.-H.    dynamo. 

E4— One  50-light  TJ.  S.  dynamo. 

E&— One  12-light  Excelsior  dynamo. 

E6— One  50-Ught  Westinghouse  arc  dy- 
namo. 

E7— One  65-!ight  Brush  arc  dynamo. 

ES— One  45-UgIit  Schnyler  arc  dynamo. 

E9— One  30-liglit  Schuyler  arc  dynamo. 

Eie— One  50  K.  W..  1000-Iight,  1000-VOlt 
Westinghouse  generator. 

EU— One  60  K.  W.,  1200-lIght  Slattery 
generator. 

E13— Two  50  K.  W..  1000-light,  lOOO-volt 
Westinghouse   generators. 

E13— One  4  H.  P.  electric  motor. 

E14— One  Pillsbnry  3  II.  P.  motor. 

E15 — One  electric  elevator  hoist,  manu- 
factured by  the  Union  Elevator 
&  Machine  Co.,  complete  with  all 
attachments. 

E16— One  electric  motor,  direct-con- 
nected to  drum  for  elevator;  man- 
ufactured l)y  the  Keystone  K'.ec- 
tric  Co  Cost  originally,  ?1,400. 
Will  sell  at  sacrifice. 

E17— One  SO  K.  W.  U.  S.  Westinghouse 
generator. 

BOILERS. 

Three  60slS  horizontal  tubular  boilers. 
Two  66x16  horizontal  tubular  boilers. 
One  72x18  horizontal  tubular  boilers. 
Three  54x16  horizontal  tubular  boilers. 
BNGINES, 

Two  200  H.  P.,  high-duty  Atlas,  rope- 
driven. 

One  pair  Williams,  250  H.  P.  each. 

One  22x60  Rankin-Fitch  Corliss. 

One  12x34  Putnam. 

One  13x34  Fitchburg. 

One  20x30   slide  valve. 

One  lSs2S  Nicols-Burr. 

One  22?4x36  Wright  Corliss. 

One  13^x22^x15  cross-compound  Arming- 
ton  &  Sirams. 

One  15x17  Ideal. 

One  15x16  Ball. 

One  13x12  Ball. 


ENGINES— Continued. 

One  12x12  Armington  &  Simms. 

One  pair  twin  engines,  15x22. 

One    20x40    automatic,     with    Nordburg 

governor. 
One  McEwen  compound. 
One  Payne  compound. 
One  10x20x20  Rice  automatic. 
One  14x20  Atlas  slide  valve. 
One  12x20  Atlas  slide  valve. 
One  11x16  Atlas  slide  valve. 
One  12x24  automatic. 
One  12x24  slide  valve. 
Ten  TIfEt  engines,  9x12. 
Ten  Tifft  engines,  8x12  (reversible). 
One  10x18  Buckeye. 
One  11x16  Russel  automatic. 
One  8x14  Taylor-Beck. 
Six  10x22  nlain  slide  valve. 
One  9x14  slide  valve. 
One  lOxlS  vertical. 
One  9x9  vertical  Racine. 
One  9x15x9  Westinghouse. 
One  13x22x13  Westinghouse. 
One  14x24x14  Westinghouse. 
Two  12x20x12. 
One  lOxlSxlO. 
One  6^x6. 

One  11x10  Standard. 
One  10x9. 
One  12x11. 

MISCELLANEOUS. 
Five  hundred  arc  lamps. 
One   hundred    and    seventy-five    electric 

meters. 
Fifty-five  assorted  transformers. 
Weather-proof  wire,  all  sizes. 
Rubber-covered  wire,  all  sizes. 
Twenty-five   thousand    Edison    incandes- 
cent lamps,  104  volts. 
Seven  hundred  and  fifty  telephones,  in 

good  condition,  used  a  short  time. 

Price,  each.  §5.50. 
Two    hundred    rolls    short    lap    leather 

belting,    all    widths,    single    and 

double  thick. 
Shafting,    hangers,     pulleys,     couplings, 

boxes,   etc. 


OUR  CATALOGUE  NO.  156  is  the  book 
you  need. 


West  35th  and  Iron  Sts.. 
CHICAGO. 


Our  Feed  Water  Heaters 


Use  exhaust  steam  and  supply  boilers 
with  PURE  HOT  WATER  and  prevent  the 
solid  matter  from  going  Into  the  boilers, 
saviufi  from  10  to  25  per  cent.  oE  your  fuel 
bills.  Our  latest  design  Is  made  entirely 
of  CAST  IRON,  designed  for  use  where 
water  contains  acid  salt  or  other  impuri- 
ties which  pit  or  corrode  wrought  Iron  or 
steel.    We  also  build 

BOILER  FEED  PUMPS, 

single,  Duplex  and  Triplex. 

TRIPLEX  PUMPS, 

Electrically  Driven. 


Steam  and  Power 

Pumping  Machiiiery 

For  Every  Purpose. 

AIR 
COMPRESSORS 

Of  Various  Types. 

JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  FILTER  PRESSES, 
OIL  MILL  MACHINERY. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


Our  Students 
Succeed 

Our  instruction  helps  students  to 
better  positions  and  higher  sala- 
ries.   This  is  what  a  student  says: 

A  lilneman  BeneAtcd. 

M;  conrse  bag  been  a  benefit  to  me  id 
many  ways.  When  I  enrolled,  I  was  work- 
ing an  a  lineman. 
Owing  to  the  ex- 
cellence of yonrin- 
Btraction,  I  vab 
advanced  to  the 
position  of  dynamo 
tender, nnd  then  to 
trimmer,  with  an 
increase  in  wages. 
I  am  now  getting 
practical  experi- 
ence in  handling 
machinery  and 
winding  arma- 
tnrep.  T  ahall  al- 
ways be  a  good 
friend  of  the 
schools. 

Instruction  by  Mail 

for  Electrical  Workers  In  Electri- 
cal Engineering,  Power  and  Light- 
ing, Railways,  Lighting,  Car  Run- 
ning.    Monthly  payments. 

When  writing,  state  subject  in 
which  interested. 

INTEESATIOSAL  COEEESPOSDENCE  SCHOOLS 

Eatablished  1891.    Capital  $1,500,000. 

Box  1003,  Scranton,  Pa. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  CND  F  )K  CIBCOLAK  AND  PRICES. 

THE  LEClANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


SPRINGS 

ALL    SMALL    SPRINGS    USED 
BY    ELECTRICAL   TRADE, 

MOTOR  OR  MOTOR  VEHICLE  MANUFACTURERS. 
THE  WALLACE  BARNES  CO. 


Established    185  7. 


BRISTOL,   CONN. 

Submit  samples  for  prices.    Complete  assortment,  high-grade  co.d 
rolled  steel  always  In  stock.    Catalog  upon  application. 
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INSIDE  •■ 
OUTSIDE, 

LONG  DISTANCE, 

LOCAL  or 

INTERCOMMUNICATING. 


No.   3. 

Intercommunicating  Central 

Energy  Wall  "Phone. 


CENTRAL 

ENERGY 

SYSTEMS 

FOR  ALL  PURPOSES. 


Send  for  Catalogue  and 
Prices. 


No.  OB. 
Fire,  Police  and  Burglar  Alarm. 


YURGA 

SIGNALPHONE  MFG.  CO., 


MILWAUKEE,  WIS.,  U.  8.  A. 


IToa  cannot  operate  this  ma- 
cbine  irith  a  penny  on  a  string 
or  by  TForking  vrires  through 
slots. 

TRY  THE  OTHERS. 

We  have   maehinea  for  all 
kinds  of  service. 
Siient  on  30  days'  trial. 


THE  AMERICAN  TOLL 

TELEPHONE  CO., 

60  Sheriff  St.,  Cleveland,  0. 


A  Nickel 
A  Day 

is   the    nominal    price    at    which 
you  can  secure    the   benefit    of   a 

TELEPHONE 

which  includes  exchange  service  with  35,000   subscribers    in    the 
cil)- and  vicinity.     Ingoing  calls  are  free. 

Every  residence  and  all  small    shopkeepers    can    afford    to 
have  a  telephone  put  in  at  the  low  rates  now  in  force. 

Inquire  Contract  Department  for  full  particulars. 

Chicago  Telephone  Co.,  203  Washm§:ton  St. 


The  Telephone   Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE   COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


NATIONAL  APPARATUS 

Metallic  Circuit  Multiple 
Switchboards. 

Positive  Double  Supervisory  Signals.    Central  Energy. 

Simple  and  Hechanically  Perfect. 

All  Circuits  Perfectly  Balanced  Electrically. 

Cost  of  Operation  and  Maintenance  Reduced  to  a 

Minimum. 

The  Method  of  Operating  that  we  have  adopted  has  been 

determined   npon,  by  long  years  of  experience   and 

practical  operation  by  the  very  best  telephone 

engineers,  to  be  nnexcelled. 

S^nd     \JQ    Your    Specsl-Ficssk^lons. 

National  Telephone  Equipment  Co., 

330-333  Lafayette  Avenue,  Detroit,  Mich. 


KELLOGG 
TELEPHONES 

AND 

SWITCHBOARDS. 


You     are    cordially      invited  to 

visit      the     Kellogg       Pavilion  in 

Section      R,    Electricity  Bldg.,  at 

the    Pan-American    Exposition,  at 
Buffalo. 


ItEtL  TYPE    SWITCHBOARD. 

Manually  Restoring  Drops. 


Factory  and  Geieral  Offices: 
229  SO.  GREEN  ST.,  CHICAGO. 
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I       DID  YOU 
EVER  NOTICE 

That  every  manufacturer  of  Telephone 
Apparatus  claims  that  his  is  the  Best  ? 
The  word  has  lost  its  significance 
when  used  in  connection  with  Tele- 
phone Switchboards.     ..... 

Instead  of  making  claims,  we  prefer 
to  have  you  investigate  our  altogether 
novel  multiple  Switchboard  system, 
compare  it  with  ANY  other,  and  draw 
your  own  conclusions.    .    .    .    .    . 

SEND  FOR  A  COPY  OF  OUR  NEW  CATALOGUE. 

THE  UNION  SWITCHBOARD 
COMPANY, 

ERIE.     F»A. 


TELEPHONE  TROUBLES 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE    HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 

IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 

PROTECTIVE  DEVICES  is  Complete. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

CENTRAL  ENERGY    ,„-„,,,,,  „      ■  j 

Tslephone.  36-50  W.  Jackson  Boulevard, 


CHICAGO,  U.  S.  A. 


St.  Louis  Ideal. 


A     HIGH-GRADE 

TELEPHONE 

We  are  also  manufacturers 
of  high-grade  Telephone 
Instruments  and  jobbers  in 
all  Supplies. 

Write  us  lor  terms  on 
our  new 

"STi  LOUIS  IDEAL" 

St.  Louis  Electrical  Supply  Go. 

911  Market  street,  ST.  LOUIS,  MO. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


Ul 


M 

^ 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-GARLSON 

70-82  W.  Jackson  Boul.,     TFI       MCP      All 
CHICAGO,  U.  S.  A.  I  CI.I   Iflrlli   UUa 


GABLE  TERMINALS. 

CHEAPEST  AND  BEST  ON  THE  MARKET. 

NEAT,  SUBSTANTIAL, 

COMPACT,  MOISTURE  PROOF, 

CONVENIENT,  WILL  NOT    ARC. 

HARD    RUBBER    INSULATION. 
ALL     CONTACTS     SOLDERED. 

WRITE    FOR    PRICES. 

Century   Telephone    Construction    Co., 

CLEVELAND,    OHIO. 


be:  uf) 

And  install  in  your  town  or  city  an 

AUTOMATIC 

TELEPHONE 
SWITCHBOARD. 

The  Only  MODERN  Telephone. 

PROMPT PERFECT PRIVATE. 

Requires  No  Operators. 

Unlimited  Capacity. 

THE  STROWGER  AUTOMATIC 
TELEPHONE  EXCHANGE, 


^o^l<^ry. 


^  K  ics^EEO* 


i6 
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Pole  Houses,  Double 
Enclosure, 

Absolutely  dry,  all  doors  close  against 
shoulders,  with  supporting  straps,  painted 
three  coats  lead.  50  pairs,  $7.00;  75  pairs, 
$7.50:  100  pairs.  JS.oo. 


Iron    Pole   Seats,  light,    strong, 
convenient,  safe,  cheap.   Cost  S4.00  each. 

If  a  man  fell  from  a  seat  like  that,  could 
he  reasonably  sue  you? 


^^  to  3  amperes,  one  set  free  with  dis- 
tributing panels.  Extras,  $1.00  per  C. 
S9.00  per  M. 

Cable  Distributing 


Boards 


J 

Combining  screw  contacts  with  washers. 
fuse  connections  and  lightning  arresters 
and  ground  strips.  Price,  loc.  per  con- 
ductor, including  fuses. 


View 
of  Two 
Panels, 
Capacity 

Fifty  Pairs 
or  One 
Hundreit 

Conductors. 


Dimensions  of  Panel  Boards: 

25  Conductors,  4^  inches  by  12  inches. 
50  "  4}i        "         "    2I>^      " 

75  "  A^       "        ■'    31 

100  •'  4^       '•        ■•   4o>^      " 

Send  for  catalogue  on 
CROSS  CONNECTING  BOARDS. 

100  conductors,  9^  inches  by  38%  inches 

THE  F.  BISSELL  CO,, 

TOLEDO,  OHIO, 

Makers  of 

Telephone  Specialties. 


DEALERSlANoiCONTRACTORS 

For  Satisfactory  Interoommunloatlnfir 


HON 


At  bottom  prices,  write  to 
THOMAS,  WILCOX  &  DIETZ,       •       -      Cleveland,  Ohio. 


Independent  Telephone  Supply  Go,, 

Construction  Material  and  General  Supplies. 
21  So.  Canal  St.,  CHICAGO,  ILL. 


X^  1^  1^  O  «-l  IM  O  K IVI  K 1^  n- • 

We  are  prepared  to  furnish  you  an  estimate,  with  plans  and  speclflcatlons.for  any  size  telephone 
plant.    We  are  agents  for  the  Kellogg  Switchboard  &  Supply  Co.    Write  us  for  Informallon.  <  ' 

The  Independent  Telephone  Construction  Co.*  334  Dearborn  Street,  CHICAGO. 


KOKOMO  TELEPHONES 

AA/ill  Sa-tis-Fy  YOU. 

NOTHING  IN  FRONT  OF  THEM. 
"Write  US  for  yarticnlara. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

?S:  KOKOMO,  IND. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 

229  SO.  GREEN  ST.,  CHICAGO. 


FINE  MAQNET 

ANNUNCIATOR 

JUMPER 


NAZI 


ALSO 

SWITCHBOARD 

CABLE. 


Any  silk  or  cotton  Insulated  Wire  made  to  order. 
Standard  Products  in  stock. 


STAR 
WHITEWASH 

AND  DRY 
PAINT  PUIHP 

For  uee   in    Electrto 

Plants  and  Power 

Stations. 

BINK'S  DRY 
NON-FLAME 
PAINT. 

THE  STAR  BRASS 

WORKS, 
67-69  S.  Canal  St., 

Chicago,  III. 

Send     for     circulars 

and  prices. 


HIGH-GRADE 
SERIES  'PHONE. 


One  of  the  strongest  Series  'Phones  on 
the  market,  equipped  as  follows:  Double 
battery  bo.x:  and  backboard  of  highly 
finished  oak  or  walnut, 4  bar.f uUy  nickeled 
generator.  80  ohm  silk  wound  adjust- 
able rlufjers,  "liell"  style  bipolar  hard 
rubber  receiver,  long  lever  automatic 
switch,  long  distance  solid  back  adjust- 
able transmitter,  mourned  on  concewled 
cord  arm  with  long  distance  inducfon 
coil  in  base.  Guaranteed  to  ring  loud 
through  20,000  ohms. 

PRICE,  $8.25. 

SEND    FOK   CIRCULAR   NO.    17. 


STANDARD  CONSTRUCTION  CO. 

90-98  MARKET  STREET.  CHICAGO. 


INDUCTION  COILS.  H^Sr^EIr 

WRITE  FOR  PRICES  AND  CIRCULARS. 

VARLEY  DUPLEX  IVIAGNET  CO., 

FISHER  BLDC,  CHICAGO.  PHILLIPSDALE,  R.  I. 


jEhWARDS  AK;,Co 


THE 
"RECTI"  BELL 

FOR  AUTOMOBILES 
AND  ELECTROMOBILES. 


No.    too. 

This  Bell  may  be  placed  on  the 
outside  of  ihe  vehicle  without 
being  cased.  The  gong  is  ad- 
justed with  the  concavity  down- 
ward, so  that  mud  and  dust  can 
not  collect  and  deaden  the  sound. 


flEv^^Y<"'K  H-Y 


CHICACO 
TELEPHONE 

SUPPLY  G0.=-CHICA60,  U.  S.  A. 

MANUFACTURE  EVERYTHING  TELEPHONIC. 


BCGEflDAHL   PATCT 

H«VE    YOU    SEEN 
THE     NEW     TYPE 

"BUG 
PROOF" 

If  not,  send  for 
Samples  and 

Prices. 
TWILLINTERESTYOU. 

Special  Inducements  to 
the  trade. 

Made  In  all  Sizes  from 

2  In.  up  to  14  In. 

SPIES 

ELECTRIC  COMPANY 

SOLE     MAKERS. 

87-89  W.  Van  Buren  St., 
CHICAGO.  ILt. 


Cost 
Accounting 


"Y&E 


"Card 
Records 


and  indexes.  Adapted  for  any 
business — applied  to  any  special 
requirements.  Send  forcatalogs 
of  Card  Indexes,  Card  Ledgers, 
Shannon  Filing  Devices,  Etc. 

Yawman  &  Erbe  Mfg.  Co. 

ROCHESTER,  N.Y. 

New  York,  360  Broadway. 

Chicago,  138  Wabash  Avenue. 

San  Francisco,  Clereland,  St,  Louis, 

Pittsburg,    Philadelphia,    Boston. 
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TERMINALS 

THIS  IS  A  CUT  OF   THE 

MOON  FUSE  TERMINAL  HEAD 

Showing  the  Outer  Casing  Closed. 

NEVER    KNOWN    TO    FAIL 
OR  LOSE  A   WIRE. 

Simplifies  testing  and  transposing  of  lines.  It 
occupies  but  a  small  space.  The  only  cost  of 
maintenance  is  fuse  wire. 

WRITE  FOR  NEW  DESCRIPTIVE  MATTER. 

THE  MOON  MFG.  CO,, 

45-47-49  S.  Canal  St.,  CHICAGO. 


TCI  CDUnilCC      DO  YOU  WANT 

I  CLCrnUliCd.  quick  shipments? 

Ask  us  what  we  can  do  for  you  on  short  notice  on  Tele- 
phones, Switchboards  and  Line  Material. 

Kansas  City  Telephone  Mfg.  Co., 


Ilss^uri  jBk-ve. 


Kansas  ^l«y,  I 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  RoESLiNe's  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


STANDARD 

Telephone  and  Electric 
Gompany, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


4 


Stombaugh  Guy  Anchors 


Can  be  bored  into  the  ground  as  you  would  an  auger. 


4- 


Illustrating  Use  of  Stombaugh   Guy  Anchors  in  Guying   Fences  and  Poles. 
FOR    SALE   BY   ALL   ELECTRICAL   SUPPLY    DEALERS. 

W.  N.  MATTHEWS  ^  BROS. 


T 


SOLE   DISTRIBUTING   AGENTS. 

603    CARLETON    BUILDING,    ST.    LOUIS. 


4 


TELEPHONE  AND 
CONST  SUPPLY  CO., 

CHICAGO. 

HEW  CATALOGUE  FREE. 


The    Worcester    Polytechnic    Institute, 

WORCESTEK,  IVLASS., 
T.  C.  MENDENHALL,  Ph.D.,I.L.D.,  Presi- 
dent. Courses  of  study  in  Mecbanical,  Civil 
and  Electrical  Eugineering,  Chemist r.v  and 
GeneralSclence.  New  and  extensive  laborato- 
ries in  Engineering,  Electricity,  Pbysics,  and 
General  and  Industrial  Chemistry  Special  facil- 
ities In  Hydraulics.  200-page  catalogue,  show- 
ing appoititnients  secured  by  graduates,  iiiaiicd 
free.    Address  J.  K.  MARSHALL,  Registrar 


When  Traveling  Northwest 

See  thai  your  ticket  reads  via 

For  St. Paul,  Minneapolis,  Ashland  and 
Duluth. Convenient  trains  leave  Chicago 
daily     from   Central    Station,   Twelfth 
Street  and  Park  Row  (Lake  Front). 
Ask  nearest  ticket  agent  for  further 
information. 

JAS.  C.  POND, 

Cen.  Pass.  Agt., 
MILWAUKEE,  -  WIS. 


Eureka  Depourizinji 
Solution  for  sAnERY  cells. 

WRITE  CS  ABOUT  IT. 

8PAHR    &    SWINGLE, 

MILLERSBURC,   OHIO. 


S  ARE  YOU  LOOKING  FORTROUBLE? 

•  IF  SO.  GET  A  COPY  OF 

I  TELEPHONE  TROUBLES 


i 


AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    iVIAGNETO   AND  COMMON  BATTERY 

SYSTEMS. 

8th  Edition  Just  Out.      Price,  25c. 

Eleotrlclan  Publishing  Co., 

510  9Iarqnecte  Buildiaff, 
CHICAGO. 


IMPROVED 


ALTERNATOR 

SANDUSKY 

iinio 
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Gold 
Medal, 
Paris, 
1900. 


MEDIUM    AND 

HIGH    SPEED 

THE 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINES 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


:noini 


ERIE,  PENNSYLVANIA. 


JEFFREY  li:CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.  C 
COLUMBUS.OHIO. 


eAS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in SZ  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE   DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pagef ,   140  Illustrations.    Fle:(ible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inclies.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAQO. 


SUMMER  HOMES. 

In  the  Lake  Country  of  Northern  Illi- 
nois, Wisconsin,  Minnesota  and  the 
Upper  Peninsula  of  Michigan,  on  the 
line  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway,  are  hundreds  of  most 
charming  summer  resorts.  Among  the 
list  are:  Fox  Lake,  Delavan  Lake,  Lake 
Geneva,  The  Lauderdale  Lakes, 
Waukesha,  Oconomowoc,  Palmyra,  The 
Dells  at  Kilbourn,  Elkhart  Lake,  and 
Madison,  Minocqua,  Star  Lalte, 
Fronlenac,  White  Bear,  Minnetonka. 
Marquette,  Spirit  Lake,  Okoboji,  Big 
Stone  Lake,  etc  ,  etc. 

For  illustrated  booklets  "Summpr 
Homes  for  1901"  and  "In  the  Lake 
Country, "send  addrfss,with  six  cents  in 
postaee,  to  F.  A.  Miller, General  Passen- 
ger Agent,  Chicago,  Milwaukee  &  St. 
■  Paul  Railway,  Chicago,  111. 


IN 
CI 


/*l    betwcert 
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uisvilXe 
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J  AND  |. 
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MONON  ROUTE 


A(n|D  C.M.aP  Rjwy! 

LUXURIOUS  PARLOR  AND  DINING 

CAR3    BY     DAY. 

PALACE   SLEERIMCAND  COMPART 

h^Et^T  CJKV^S     BY     rMICHX. 

6    TRAINS     D.AlLiY'    BETWEEN 

CHICAGO  AND  THE   OHIO  RIVER 

VHM<DOEL         FR4HKJ  OE£Djii~T.i-*iKiai    CflASKROCHWeU. 

""•°""--'>*        CHICAGO  ,         ■"— MOH 


PALMER    BROS., 

MIANUS,  CONN. 


Stationary    and     Marine    Gasoline 
Engines  and  Launches. 

SEND  FOR  CATALOG. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  ever)'  Wednesday  from  New 
F.ngland.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Kailway, 


iBroaHway.  -  Nmt  York 
iChcstSi-.-PliilaJclphia 
8  U'ashin^on  St.,  Boston 
1  Matn  St..  •  •  Buffalo 
jClarlc  St.,'    •     Chicago 


435  Vine  St.,  •  Cincinnati 
507Smithfielcl  St.,  PlttsburK 
334  Superior  St.,  •  ClevelBnd 
17  Campus-Martius,  Detroit 
3  KiDg5t..Ea£t,Toroato,ODt. 


GRAPHITE  FOR  RESISTANCE... 

Made  In  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  aa 
desired.  We  also  m»ke  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         . 

.TFRSKY  CITY,  JT.  .1. 


.losF.PH  nixoir  CRrciBi.F,  ro., 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-whe«) 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  paiierns  per- 
fected under  systematic  tests  in  ihe  Hoiyolie  Testing  Flume. 

Parties  having  power  plants  wliicb  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  Hnd  it  to  their  interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  uae.  STATE  KEQUlREneNTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

Fifteen  years  of  contiDual  practice  before 
the  U.  S.  Patent  Office  givrs  me  the  ability 
to  render  Inveutors  valuable  service  In  pro- 
curing their  patents.  1  am  an  electrical  and 
mechanical  expert,  thoroughly  conyersaat 
with  U.  8.  and  toreign  patent  lawi. 
Patent  LItlsatlon.  Opinions. 

F.  W.  BARNACLO, 

809-811  Equitable  Building,  BALTIMORE,  MD. 
Washington  Offlce,  602  F  Street,  N.  W. 


Patents 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Ispeoi&Uy  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  test«  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  o^,'  the  lame  diameter.   The  higkeet  tpep$ 
ever  obtained  for  the  same  power.     The  highest  mean  efficiency  eoer  reamed  when 
running  from  half  to  fvU  gate.     We  guarantee  also :  A  runner  of  the  greaiett  p»» 
sii}le  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  fvll  water. 

State  your  He£id  and  send  for  124-  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


THOROUGH  INSPECTIOHS 

AND 

Insurance    against    Loss   or     Damage     to 

Property  and    Loss  lOl  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President. 
\VM.  \i.  FRANKLIN,  Vice-President, 
F.  li.  ALLEN.  Second  Vice-President, 
J.  B,  PIERCE,  Secretary. 

L.  B.  URAINERU,  Treasurer, 
L.  P.iMIUDLEBROOK.Ai St.  Secretary. 


AT.T.    EMFIXJYES 

In  the  operating  department  of  tbe  "Alton  Road  '*  are 
required  to  pass  mental  and  pliyelcal  examinations 
calculated  to  secure  ahsolute  mafety  to  pasBengers  and 
frelpht.  Fidelity,  proinptneas,  and  accuracy  are  re- 
warded by  the  merit  aystem,  the-reBult  being  that  one 
of  the  Bafeat  railways  in  the  world  Is 

"the    only    WAY" 


G-BO.  J.  C^ARX/rON,  o-as'S.  passbnobk  AQMom, 
OiuoAao,  iL.i.u'Oia. 


REG.TRflDE  MARKS 


The  Phosphor  Bronze  Smeltin&Co.Iimited, 
2200  washington  ave.,philadelphia. 
"ELEPHANT BRAND  PHOSPHOR-BRONZE' 
1NG0TS,CASTINGS,WIRE,R0DS,  SHEETS,  ETC. 

—  DELTA    METALS- 
CASTINGS,  STAMPINGS  «ND  FORCINGS 
ORIGINAL  AND  SoleMakers  in  the  U.S. 
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CEDAR  POLES 

LINDSLCy    BROTHERS    COMPANY 

MrNOMIINIEE.  MICH.    ANl      PORTLAN  D,   OHEOO  N. 

WHOLESALE  PRODUCERS 

SO-FOOT    TO   80-FOOT    POLES   OUR   SPCCIALTY 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  DP  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

STt  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


CEDAR  POLES,  TIES,  POSTS. 

ALL  SIZES  FOR  ALL  PURPOSES.  , 

Tt-tE^  F>OR~rE:R.|\/IOIRSE:  OO..I 


PllINClPAl-  OFFICHS, 


SAQINAW,  ]HIVH. 


IPJ^iMm^  (SNifdvX/oJ6ju  $Ar)^W\j^  l^jurw  ^ 


CEDAR  POLES  S'""?  •"■  ""eet  r.  r.  ties. 

==:^===^  Ozan  Lumber  Co.,  -   St.  Louis. 


GASOLINE  MOTORS 


-FOR- 


BICYCLES,  VEHICLES,  LAUNCHES. 
LOWELL  MODEL  CO., 

NORTH  CHELMSFORD.  MASS. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  cbestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  L^wlsburg,  Teno.,  Brinch  Office, 

Kellerton,  la.,  Oak  Mills,  Montlcello,  Ark. 


FROM    CAR   AND   VESSEL 

WE   ARE   GETTING    IN    A    LARGE    STOCK    OF 


AND    FIND  THAT  WE    WILL  HAVE    A    SURPLUS    OF    6-INCH    25'S    AND    30'S. 
PERMIT  US  TO  QUOTE  YOU  ON  THESE,  OR  ANY  OTHER  SIZE  YOU  MAY  NEED. 


MALTBY  LUMBER  CO.,  BAY  city,  mich. 


STREET  RAILWAY  TIES. 

Oar  specialty,  7  foot  white  cedar  tlea  for  Electric 
and  Street  Bailways. 

SPERRiZO&SONS, 
■  Daggett,  Mich. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


WEATHERPROOF  SECTIONAL  POLES, 


TOPS  AND  BASES. 

LBRGE,  LIGHT.  DURABLE  AND  CHEAP. 

Made  of  ilie  very  best  wood,  heavl'y  coated  with 
compound,  ^o  Iron  bolts,  spikes  or  lags.  Arras 
and  pins  secured  with  wooden  plugs  and  com- 
pound. Any  pole  can  be  built  on  by  placing 
another  section  on  top;  sections  fit  together 
with  compound  to  secure  und  solidify.  Each 
section  Is  a  socket;  each  socket  is  strengthened 
with  an  aluminum  band.  All  sections  complete: 
any  length  arms;  base  sections  receive  extra 
heavy  coat  of  compound:  all  sections  have 
model  ends  to  lit  sockets. 

Any  stub  you  can  secure  locally  will  look  well 
fitted  with  sectional  tops.  Sectional  poles  will 
last  a  lifetime  and  alwa>s  look  well  and  newly 
palmed.    For  particulars  address 

THE  WEATHERPROOF  SECTIONAL 
POLE  CO., 

Box   148.  GUTHRIE,   OKLAHOMA. 


CEDAR  POLES  JOKMH. FOWLER 


CEDAR  POLES. 


GEORGE  W.  BENHAM,  Producer, 

PETOSKEY,  MICH. 

Clean  stock  and  ^ood  assortment  readjr  for 
Bhlpment.       Write  for  prices. 


^^OI-IDOE  F'UEI.  AND  SUPF»I_V^   C5^. 

and  PACIFIC  COAST      r^^^^H^M«9a 

OFFICE,  826  Gnaranty  Bldg.,  miVNEAPOIilS,  MINN. 


CEDAR 


AA/^IT-TEIMBI 
CEDAR     CO., 

WITTENBERG,    -     WISCONSIN. 


POLES. 


CEDAR  POLES. 

THE  VALENTINE-CLARK  CO.,  234  La  Salle  St.,  CHICAGO. 

Carda:    FIMCONBIIIie,  UICH.    eSEEK  BAf,  WI8.  NKW  IiONOOIT.fria. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Cast  your  eye  on  the  GREEN  BOOK  of  Hardware  Specialties  and  you 


will  find  WEALTH  in  SIGHT. 


;.S3w^i^P^ 


I 


ASK  YOUR   DEALER  FOR  THESE  GOODS. 


UTICA  DROP  FORGE  &  TOOL  CO.,  Hemenway  CO.,  296  Broadway,  NEW  YORK  CITY. 


R.    H.   LEAYITT, 

CAPRON,  ILL., 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM  BRACKETS  AND  PINS. 

Write  us  for  prices.  We  like  It,  WUl  sit  up  lata 
ftnd  rise  early  to  answer  you  and  fill  your  orders. 


TOOLS,   CROSS  ARM    BRACES, 

DISTRIBUTING     POLE    TOPS, 

IRON    AND    STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  SL,  Detroit,  Mich. 


RED  CEOAR  PILING,  POLES  AND 
POSTS,  an  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memplils.  Tenn. 


C.  J.  HUEBEL  &  CO., 

MENOMINEE,  MICH. 


Onr  Stock  of 


POLES 

Is   Complete. 

iain  Yard  at  Menominee. 

BRANCH   YARDS   AT 

Wausaukee  and  Packard,  Wis. 

Nathan  and  Bagley,  Mich. 


POLES 


W.  C.  STERLINB  &  SON, 

MONROE,   MICH. 


TIES. 


Eleren  Pole  Yards  In  Ulcblean 

l^lesale  Frodncerg  (or  ao  yean. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirg*  Stock  Conitantlyan  Hand. 


Poles 


CENTRAL  MANUFACTURING  CO. 

CHATTANOOGA,  TENN., 


M.nTif./.tnr.r.  u\d  D..len  iB 

V.lliw  i>ifle  Cross  Arms,  LoousI  Pins,  Oak  Pinsi,   Electrleil 
Mouldings,  Oak  Brackets.    Large  stocks  on  hand. 
DeUrered  prices  quoted,  F.  O.  B,  o»rs,  your  cltr.  In  any  quantity.   »-WBITE  U8. 


LINE  BUILDERS'  TOOLS 


Our  Tool   Book:    tells     about    them. 
It  Is  of  interest  to  all  liuemen.  Get  a 
copy  now.     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  ''tHVA'a-o^-S''" 


IndianaDOlis-Am,  Bracket  &P111  Co. 

tuce.MOrs  to  J.  a.  MACERS, 


Armi,  Brackets,  Locust  and  Oak  Pins, 
Tent  Stakes,  ROPE  lock  Blocks. 

Older:  125  S.  Mtrlillaii  tl.,  IndliKMOIIi.  Ii«. 


/. 
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Westinghouse  Electric 

&  nig.  Co.,  Pittsburg,  Pa. 

Alternating   Current   Electrical   Apparatus   for    High   Tension^   Long   Distance 

Transmission  Lines. 
Two  and  Three  Phase  Generators,  Raising  and  Lowering  Transformers,  Rotary  Converters. 

The  name  WeStlllghOUSe  is  a  guarantee. 

All  Principal  Cities  in  U.  S.  and  Canada. 


Incandescent 


Lamps 


Not  injured  by  vibration. 


Sawyer=Man   Electric  Co. 

After  June  I,  the  Principal  Offices  and  Works  of  the  Sawyer-Man  Electric  Co.  will  be  located  at  510-530  West  23d  St.,  New  York  City. 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MentloD  this  paper. 


BigF* 


Columbia  Carbons 


R- 


Enclosed  Long  Burning  Arc  Lamps 

USED  EXCLUSIVELY  BY  THE 

PAN-AMERICAN  EXPOSITION. 
RESULTS  TALK. 


Try  them  and  be    convinced.    COST 
you  NOTHING  If  not  as  represented. 


National  Carbon  Co., 

CLEVELAND,  OHIO. 


RHEOSTATS 

FOR  ALL  PURPOSES. 

THE  CUTLER-HAMMER  MFG.  CO., 

MILWAUKEE,  WIS. 

The  Largest  and  Oldest  Manufactniere  of  BbM- 
stats  Id  the  World. 


(( 


TELEPHONE 


TROUBLES 


HOW  TO  FIND  THEM." 


ByW.  H.  HYOEandJ.A.  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE  TROUBLES. 

This  little  book  Is  strictly  up-to-date  on  all 
matters  pertaining  to  telephone  troubles  and 
their  remedies. 

Sent  Poslpaid  for  25c. 

New  (seventh)  edition  just  out,  70  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  Und  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 

ELECTRICIAN  PUBLISHING  CO.,  • 

EIO  Marquette  BIdg.,  Chicago. 


I 


NEW  EDITION  OF  NORRIE'S 

NDUCTION 
COILS. 

LATEST  AMERICAN  PRACTICE. 


Nearly  300  pages  and  79  illustra- 
tions. Clotb,  $1.00.  Send  for  fuU 
descriptive  circular. 

SPON  &  CHAMBERLAIN. 

12  Cortlandt  St.,  New  York,  U.  S.  A. 
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FORT   WAYNE  ELECTRIC   WORKS 


a 


(INCORPORATED). 


WOOD"  CUT-OUT  FOR  ARC  CIRCUITS. 


A  POSITIVE  CUT-OUT  FOR  ANY  NUM- 
BER OF  LAMPS  UP  TO  AND  INCLUDING 
FIFTY. 

NOTICE  METHOD  OF  MOUNTING  ON 
PORCELAIN   KNOBS. 

DURABLE,   RELIABLE. 
INCOMBUSTIBLE. 


•5> 


I  SEND  FOR  LITERATURE  ON  ALL  KINDS  OF  ELECTRICAL  APPARATUS. 

I 

I     Main  Office  and   Factory,   FORT  WAYNE,  IND. 


IM  O  \A/    READV! ! 

WESTERN  ELECTRICIAN'S 


1 90 1. 

ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.  Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  ''bS"^  CHICAGO. 


3S  WOOL 


HAZARD  MANUFACTURING  CO., 

Wires  and  Cables. 


HIGH-GRAOe  RUBBER' 

COVCREO, 

WEATHERPROOF 

MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

0»H«BAL  Office  akdWobks,  N»w  YobkOffiok,  Chicago  Office, 


Wllkesbarre.  Pa. 


M  Dey  St 


i:oi-2  Marquette  Bldg 


Oil' 


(0h 


I, 


'HE  1.  HNEft 

MOQUL 


Ills 

wind- 
Prool. 

THE  TURNER  BRASS  WORKS, 

l20Kln7le  St  .CHICAGO. 


VULCANBZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes*  in  sheetst 
tulxs,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


'are 


KARTAVERT. 

HASP  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Bteetrtoal  and  Ueebanlcal  Purposes,  Ballway  Dust  Giiardi,  Wailuta 
and  FMklngs.   Fafeat  loeuUtbig  C)«at<. 

KAirtTFAOTiraBS  BT 

THE   KARTAVERT  yANUfAOTURlNG  CO..  Wilmington.    Oil 


CHARLES  H  aE<l  VCD. 

N. CANAL  ST.  ^"n»lwI>IIM«S 

CHICAGO'ILL-  U-SA-  ir-SlSiT 


CARR   COMMUTATOR  TRUING   DEVICE. 

DIRECTLY  AHACHABLE  TO 
ANY  MACHINE  HAVINO  A 

REMOVABLE  BEARING   GAP. 

Built  In  Two  Sizes. 
TYPE  A. 


TYPE  B. 

Adapted  to  Commutators 
up  to  and  including  48 
In-  ij.  s   in  dlamttter  and 

1  ■-    .|.  n  face. 

.Vr.L.j  for  I>oscrtptlTe  Matter. 

New  York  Otfice.  MacKav  Enolneirlng 
Co..  149  BroadMay. 

THE  AKRON  ELECTRICAL  MANUFACTURING  CO.,    AKRON,  OHIO. 


HELIOS-UPTON  COMPANY 

ENCLOSED  ARC  LAMPS 


220, 550  Volt  Circuits 

FOH 

RAILWAY  PARKS, 
RAILWAY  STATIONS, 

I 

RAILWAY  CAR  BARNS, 

^Rla 

POWER  CIRCUITS, 
STREET  LIGHTING, 
MILL  LIGHTING, 
FACTORY  LIGHTING, 
Etc.,  Etc. 

JL 

AfIC  LAMPS  FORtLL 
CIRCUITS. 

/ 

HELIOS-UPTON  C9 

.nta,  PHILADELPHIA, 

BEITS,  CHICAGO, 

Broadway.  PEABODY,  MASS. 


£  Black  Diamond  File  Works 

♦J 


Eat.  18«a. 


Ine.  18»S. 


^  OVB  eOODS  ABB  OK  •*!.»  IM  BVKBV  Z^BADIHe  HABOWABB  ! 
4fj  STOBB  IW  THB  rHITBD  »TATB»  ASTO  OABAOA. 


Twelv* 
Medals 
Awarded  at 
International 
Exposition!. 


S 
!• 

}» 
» 

^ 


I  G.  &  H.  BARNETT  COMPANY, 

g  PHILADELPHIA,  PA. 


PROPELLER 


for 


SUMMER.    VENTlLATiaN 

SIZES  FROM  18  INCH  TO  120  INCH. 

CAPACITIES  FROM  1,000  TO  75.000  REVOI.VTIONS  PER 
MINVTE. 

DRIVEN  BY  BELT  OR  DIRECT-CONNECTED 
ELECTRIC  MOTOR.. 

B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 
NEW  YORK  PHILADELPHIA  CHICAGO  LONDON 


i 


